


A new small computer 

that won't limit you tomorrow 


New Cromcmco System One shown with our 
high-capabi lity terminal and printer. 

Expandability 



Here's a low-priced computer that won' t run out 
of memory capacity or expandability halfway 
th rough your project. 

Typically, computer usage tends to grow, requir­
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandabi lity by the 
carload. 

Look at these features: 

• ZBO-A processor 

• 64K of RAM 

• 780K of disk storage 

• CRT and printer interfaces 

• Eight S-100 card slots, allowing expansion 
with 

color graphics 

additional memory 

additional interfaces for telecommunica· 

lions, data acquisition, etc. 


• Small size 

GENEROUS DISK STORAGE 
The 780K of disk storage in the System One 

Model CS-1 is much greater than what is typica lly 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1 H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi-user capabil ity when used w ith our advanced 
CROM1x· operating system option. ot only does this 
outstanding O/S support multiple users on this com­
puter but does so with powerfu l features like multi-

pie directories, file protedion and record level lock. 
CROMIX lets you run multi ple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our coos.. This is an enhanced CP/M1 type system 
designed for single-user applications. CPIM and a 
wealth of CP/M-compatib le software are also 
available for the new System One through third­
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 
Th is sma ll computer even gives you the option of 

outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICED 
As you can see, the new One offers you a lot of 

performance. It's obviously designed with anti· 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines w ith much 
less capabil ity. And it's not that much more than 
many machines that have litt le or nothing in the 
way of expandabil ity. 

Physically, the One is small - 7" high . And it's all ­
metal in construction . It's only 141/0" wide, ideal for 
desk top use. A rack mount-option is also available. 

CONTACT YOUR REP NOW 
Get all the details on th is important building-block 

computer. Get in touch with your Cromemco rep 
now. He' ll show you how the new System One can 
grow with your task. 

•( R()WX and COOS are traclem.i.rks of Crom<'mco Inc. 
t PIM is • lrndl.'ITiarl< ol Digital R""'a1d1 

C3 CronaenaeoTM 
incorporated 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

' Tomorrow's computers loday 

Clrcle 113 on Inquiry card. 
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CROMIX is just the kind of major 
development you ' ve come to expect 
from Cromemco. After all, we' re 
already well-known for th e most 
respected software in the microcom­
puter field. 

And now we've come up with the in ­
dust ry 's first u ix- looka l i ke for 
microcomputers. It's a tried and proven 
operating system. It's ava ilable on both 
5" and 8'' diskettes for Cromemco 
systems with l 28K or more of memory. 

Here are just some of the features you 
get in this powetiul Cromemco system: 

• 	 Mu lti-user and mu lti-task ing 
capability 

• 	 Hierarchical di rectories 
• 	 Completely compatible file, 

device, and interprocess 1/0 
• 	 Extensive subsystem support 

FILE SYSTEM 
One of the important features of our 

CROMIX is its fi l system compri ed of 
hierarchica l directories. It's a tree struc­
ture of three types of files: data files, 

•CROMIX 1~ a 11acfom:u · of Crofn(!tnC04 Inc. 
i UNIX ;, a 1radema r · ol Bell clcphonc Lal>oratones 
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Cromemco's outstanding.· • 

like operating system 

directories, and device fil es. Fi le, 
device, and inte rpro ess 110 are com­
patible among these fi le types (input and 
output may be redir cted inte r ­
changeably from and to any sou rce or 
des ti nation). 

The tree structure allows different 
d irectories to b maintained fordiff r nt 
users or functions with no chance of 
conflict. 

PROTECTED FILES 
Because of the hierarchica l st ructur 

of the file system, CROMIX maintains 
separate ownership of every fil e and 
directory. All files can th us be protected 
from access by other users of the 
system. In fact, ach fi le is protected by 
four separate access pri.vileges in each 
of the th ree user categories. 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general­
ized disk structure of CROMtX giv a disk 
address space in excess of one gigabyte 
per volume - file size is limited only by 
available disk capacity. 

Speed of access to disk fi les has also 
been optimized . Average access speeds 
far surpass any yet implemented on 
microcomputers. 

'C' COMPILER AVAILABLE, TOO 
Cromemco offers a wide range of 

languages that operate under CROivilX. 
These incl ude a high-level command 
process language and extensive sub­
system support such as COBOl, FORTRI\ 
IV, RATFOR, LISP, and 32K and 16K BASICS. 

There is even our highly-acclaimed 
'C' compiler which allows a program­
mer fingert ip access to CROMIX system 
ca ll s. 

THE STANDARD 0-S 

FOR THE FUTURE 


The power and breadth of its features 
make CROMIX the standard for the next 
generation of microcomputer operating 
syst ms. 

And yet it is avai lab le for a surprising ly 
low $595. 

The thi ng to do is to get all this 
capabi lity working for yo u now. Get in 
touch with your Cromemco rep today. 

Cronaemco TA 

nco po ated 

280 BERNARDO AVE ., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow's computers today 

Circle 114 on Inquiry card. 
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In This Issue 

Hard copy was once considered a luxury by computer hobbyists, 

but now the ability to record program listings and text on paper is 
seen as almost a necessity. And though you're not likely to find a 
printer like the one Robert Tinney pictured on this month's cover, 
you're sure to find one from the many available that w ill fit your 
needs. For a rundown on what's around, see Curtis Feigel's printer 
directory. For a look at a new approach to ~rinters, see Ed Umlor' s 
review of the Prism Printer. We've also included a report on custom 
and standardized forms: where to get them and how to use them. 
And we have an article on programming your computer to fill in 
forms. 

The Atari Tutorial continues with Part 7: Sound; William Barden Jr. 
discusses building a half-year clock for the Color Computer in the 
fourth article In his series on Radio Shack computers: In Part 2 of the 
"lnputJOutput Primer" Steve Leibson discusses interrupts and direct 
memory access; and Steve Clarcla writes about using voiceprlnts to 
analyze speech. Don't miss our quarterly games feature, " BYTE's 
Arcade," plus our regular Items and reviews. 
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" . . . stands well above 
other S-100 graphics dis­ " .. . better monochromatic 
plays in its price and per­ • • • display • • • • II 
formance range." ELECI'RONIC DESIGN, 

BYTE, Prcxluct Review 1981 Technology Forecast 

MICR.OANCELO 

HIGH RISOLlmON GRAPHICS SINGLE BOARD COMPUTm 
512 x 480 resolution black and white and vivid color displays 

RS-170 com­ Light pen 
posite or direct interface 
drive output Time multi­

plexed refresh
Local or external 

4K residentsync generation 
Screenware™ 

Pak I operating4 MhzZOO 
systemmicroprocessor 

32K RAM 
60 hertz rea.l · isolated from 
time clock host address 

space
8 level interrupt 

High speedtie-in 
communications 

IEEE S l 00 bus over parallel 
compatible bus ports 

Screenware™ Pak I And now ...COLOR!! 
A 4K byte operating system resident in PROM on The new MicroAngelo™ Palette board treats from 
MicroAngelo™. Pak I emulates an 85 character 2 to 8 MicroAngelos as "bit planes" at a full 
by 40 line graphics terminal and provides over 512 x 480 resolution. Up to 256 colors may be 
40 graphics conunands. Provisions exist for user chosen hom 16.8 million through the program­
defined character sets and directly callable user mable color lookup table. Overlays, bit plane 
extensions to Screenware™ Pak I. precedence, fade-in, fade-out, gray levels, blink­

ing bit plane, and a highly visual color editor areScreenware™ Pak II 
standard.

An optional software superset of Pak I which 

adds circle generation, polygon flood, program­ Ask about our multibus and RS-232 versions. 

mable split screen for separate graphics and ter­

minal UO, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 5CIDN 
Pascal compatibility, and more. Circle 347 on Inquiry card. 

12310 Pinecrest Road • Heston, VA 22091 • (703) 476-6100 • 1WX: 710-833-0684 



Circle 131 on Inquiry card. 

THINK AHEAD 

THINK CP/ M -86­

ULESTONE-86 '"-ms. M~nual alone ­ 530. 
··crrnc.al palh" network analysis program for scheduli11~ 
ma npower. doUars and time lo maximize productivity . 
lnteraclive project management program that runs under 
CPIM..S6. MILESTONE can be used to lrack paper llow. 
build a computer. check a departmenrs performance. or 
build a bridoe. MILESTONE can be used by executives. 
engineers. managers. and small businessmen 

• 	 Produce PERT chart in minutes. 
• 	 Find criUc:al lasks lhal can'J be delayed. 
• 	 lnvesligate 1radeofls belween manpower. dollars and 

lime. 
• 	 Give plans lo ol hers using a prinled proiect schedule 
• 	 Change details and immedialely see results an the 

scteen. 
• Balance lime. manpower and cos1s. 
Formals: 8. IOW. IPC. 

PLAN80~ fo r - $495. Ma.nual alone - $30. 
A linanclat modeling syst!m lhafs easy to use yel 
powerfu l enough lo replace your times haring applica· 
lions . Leis you ca.lculate IAR and deprecialion as well as 
lrig lunclions ellortlessty. You write aPLAN80 model jusl 
lhe way you would write a le11erusing anvedilor or word 
processing program. 
PLAN80 results can be incorporated into any report that 
requires a I nanclal model II can lackle any numeric 
problem 1hal can be dell ned on a worksheet . You'll 
rem ember now you created the mode l oocause c.alcula· 
lionsa1e defined using real English - nol matriccoordin· 
ales.Ill any olnt in lhe PLAN80 model you may display or 
print lhe results on your screen. printer or disk . Save all 
or pall of lhe resu lts for use by other models. or play 
' whal if?" by lnputling new values inleraclively. 
formats: 8. IDW. IPC 

DA TEBOOK· 6 • - $295. Manual alone-$3(). 
Schtdule appoln1men1s lor up lo 27 dillere11t doc1ors . 
lawyers . rooms elc. Three appolnlment schedules are 
displayed on the scrnen at a time. Fite struclure allows 
for appointme nt s lor up 10 one year in advance. Searches 
for openings th al lit time of day .day of week andlor day 
of year conslrajnls. Appointmenls made. modified or 
cancelled easily. Coples 01 day"s appolnlments can be 
prinled easily. 
Formats: 8. IOW. IPC 

MORE SOFlWARE PRODUCT/MAMJAL ALONE 
CBASIC/86 $325. $25 
PASCAL/M-&i $495. $25 
Pascal:SORT-86 S195. S20. 
TEXlWRITER-86 Sf25. S30. 
Flaa COMPANION~ $295. S30. 
PERSONAL OAffilOOK S\50. UJ. 

FOfUIAl aJDES:.fl ~ llnQJltd~yrfiM scn~wc:I01tcftl~lJBM~W111H 
wtlb CPIM· l'C (I MPt110fQI Com tirr w.Kh CPIM-861 

tAADflllAfij($ CP)Mra teASICl•- OigltJlfltitl~. lrl toNJ. ~bolid'!tlOftlll 

Dlktioci\_ lu.,.rntr · Ck11.1111it Sotr.w11111: PZt;tM W· SO.cw Pa".it.lllSOAT ,... 

Coqarumri • ledlRit:al Sartw_•• 


SOFTWARE 
SOFTWARE 
DIGITAL~ KETING 
D!GffALMARKETING'M 

2670 Cllerry lane.Walnut Creek.CA 94596 
(415) 936-2880.Telex 17-1852 (DIGMKTG WNCK) 
Dealer Inquiries Inviled 
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Editorial 


The Microprocessor's 

Ten th Birthday 


by Chris Morgan, Editor in Chief 

"... Intel introduces an integrated CPU complete with a 4-bit parallel adder, 
sixteen 4-bit registers , an accumulator, and a push-down stack on one chip. It's 
one of a family of four new /Cs which comprise the MCS-4 microcomputer 
system- the first system to bring you the power and flexibility of a dedicated 
general-purpose computer at low cost in as few as two dual in-line 
packages . .. " 

-from the first microprocessor advertisement in the 
November 15, 1971 issue of Electronic News 

It's hard to believe, but the microprocessor celebrated its tenth birthday this 
past November. The event slipped by with little comment from the technical 
press. We nearly missed it ourselves in the rush to keep up to date in an in­
dustry that refuses to slow down and wait for anyone. Nevertheless, it's stag­
gering to realize that ten years have gone by since the calculating powers of the 
computer were first squeezed onto a small square of silicon. The first micro­
computer was actually a famiJy of four integrated circuits known coUectively 
as the "MCS-4 system." It consisted of the 4004 CPU (central processing unit) 
that featured a set of 45 instructions, the 4001 ROM, the 4002 RAM, and the 
4003 shift register. 

Ironically, it was a Japanese calculator company called Busicom (now out of 
business) that spurred the creation of the microprocessor. As Ted Hoff Jr., in­
ventor of the 4004, put it, 'The devel­
opment came as all good ideas do. I 
looked at a customer's proposed de­
sign and said, There ought to be a 
better way.' " 

The "better way" came about in 
1971 when Busicom contracted the 
newly formed Intel company to de­
velop a family o integrated circuits 
that Busicom could use in a proposed 
line of programmable calculators. 
The Japanese company had already 
designed the calcu lator with about a 
dozen proposed MOS chips, and it 
wanted Intel to complete the design. 
lntel had only two designers at the 
time, though, and probably would 
have been hard pressed to design the 
chips quickly enough if it had not 
been for Hoff's inspiration. It was all 
related to Hoff's admiration for the 
architecture of DEC's PDP-8, a mini- Ted Hoff /r., inventor of the 4004. 
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i'm inlerested in floppy disk storage for my... 
TRS-80 O Mdl Ill 0 Mdl I O IBM PC
D H/Z-89 D H-8 D AIM/KIM/SYM O System-50 

Yav GET ltlaRE OvT OF 
PERCO/tl DISK SYSTEMS. 

EXPECT IT! 

At Percom, our business is making 

disk storage systems for microcomputers 
-something we've been doing rigf1t. 
since 1977. 

From the design of rock-solid drive 
controller circuitry to quality controls that 
include 100% life testing of every drive ship­
ped. you can expect to get more out of 
Percom Disk Systems. 

And Percom provides you with com ­
prehensive after-sales service from our 
wholly owned, fu lly independent customer 
service center. 

WINCHESTER 
10-MEGABYTE 
DISK STORAGE 
SYSTEMS 

Enormous 
storage capacity 
plus high speed. 
Percom 5% inch hard 
disk systems are 40 
times faster than 
single-density floppy 
mini-disks. 20 times 
faster than double­
density units. 

Systems include a smart, four-drive controller 
featuring state-of-the-art data encoding and 
separation, adaptable industry-standard disk 
interfacing. Plug-In-compatible version for 

fl. 1 • l(()"CJ ~lII"' ·llll m 1 
TiHE DRf11£ p EOPLE• ~ It" j 

,
1~ 220 Pagem1ll Road • Dallas TX • 75243 • (2141340-7081 

YES •• • I'd /Ike la now more about Percom diskr ------------­
I gplsms. Please rusll me book/el ''D'! 

I 
Send to : PERCOM DATA COMPANY, INC. Dept BD1 
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Otber computer? 
(O floppy disk or-;D=-:-ha- is'"" l - --- - ­nl:-d::-k?""'"

PRICES ANO SPEClAC.ATIONS SUBJECT TO C.HAMGE WITHOUT NOTICE. 
· fRS·OO os aU11domarl; ot Tandv R'ad10 511¥.k coroor:mon woo nn no 
reiil110•,,hlo•to Poroom rum Company, nc 
"' 1961 l'Clcom OMJ1 ccmpam, inc 

TRS-80* Model Ill computer, available 
now. Walch for IBM PC, Apple II , Atari , 
and H/Z-89 versions. Prices start at 
under $3000, including software. Also 

available with 5 or 15-Mbyte drives. 

Coming soon! Ten 
megabyte removable­
disk cartridge drive. 

FLOPPY MINI-DISK 
STORAGE SYSTEMS 

40 or BO-track drives. sing le 
or dual-head. fl ippy or non ­
flippy - all double-density 
rated . Available in 1. 2 and 3­
drive add -on units. 1 and 2-drive 
internal units. with full docu­

mentation and software support. 
Add-on drives from $399 , complete 
systems from $459.95 . 

To team more about quality 
Percom disk storage systems, mail 
the coupon today. Or, ca ll to ll -free 
1 -800-527-~222 . Ask for booklet "D" . 
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PROFESSIONAL PASCAL 

11il~~ill/ 

N e \f\// ~lot 


SYMBOLIC DEBUGGER 
This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 
• SWAT™-an interactive symbolic Pascal debugger 
that allows easy error detection. 
• Overlays-that allow larger programs to run in 
limited memory. 

A compiler for Professional programmers 
Pascal/Z is a lTue Pascal . It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact , bug-free code that 
runs FAST. 
Pescel/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilatfon. direct 
file access , external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with l•PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 
16 bit operation. 

Get "The FACTS about Pascal" 
Confused about which Pascal to buy? 

Pseudo-code . .. Native code . . . M, MT or 
Z? Compare the unbiased benchmarks 

in our new booklet. Don 't buy a Pascal 
compiler until yo u've read it. 

Call us for a free copy: 
800-847-2088 

(outside NYS) 

or 607-257-0190 

And ask your loco/ 
full-service 

computer dealer 
about our 

Posco/ / Z 
demo package. 

Daoa®a·~'!~~Q,gP,~·· 
Micros for bigger ideas. 

Ithaca Intersystems Inc. 
1650 Hanshaw Rd • Ithaca, NY 14850 • TWX 510 255-4346 

U.K. Dis triburo r: 
Ithaca lntersystems {U .K.)Lld. 
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Editorial_ _ _ ___________ 

computer he had been using for some time. 'The PDP-8 
was a nice machine: simple , yet it could do a lot. I looked 
at the PDP-8, I looked at the proposed Busicom, and I 
wondered why the ca lculator should be so much more 
complex." Busicom was initially uninterested in the pro­
posed microprocessor. Nevertheless, Hoff's supervisors 
encouraged him to continue with the design, and 
Busicom finally relented. 

As it turned out, the final configuration of the 4004 in 
the Busicom calculator was "pretty exotic," as 4004 
design team member Stan Mazor describes it. "Shima 
Masutashi !another member of the 4004 design team who 
was later to design the 8080] and I worked on the design 
of the calculator. He wrote a 19-byte interpreter in 
MCS-4 machine code for the calculator. It performed the 
relatively trivia l task of fetching the next pseudo-byte 
and jumping to a subroutine. I laughed when I realized 
that what we had inside the desk calculator was a com­
puter programmed as a n interpreter mutating a pseudo­
language ." 

Intel didn 't realize at first what it had. An article in a 
recent issue of Intel's house magazine, Solutions, points 
out that "Intel 's own board of directors could not agree 
on whether to proceed with the sa le of the 4004. T heir 
resistance was underscored by the company's marketing 
department which , based on the belief that microproces­
sors would only be so ld as minicompu ter rep lacements, 
initially estima ted the entire worldwide market at only a 
few thousand units per year ." Today, as we all know, In­
tel's initial sales estimate was off by several orders of 
magnitude . 

Situations like this are not uncommon in the technical 
world. A similar situa tion occurred at the Philadelphia 
Centennial Exposition of 1876. In a small pavilion at the 
fair, Alexander G raham Bell exhibited his newly invented 
telephone to a moderate number o f politely in terested 
people. Down the midway, though, thousands lined up 
to view the real technological h it of the show: the Corliss 
Steam Engine. I'll refrai n from saying which of these two 
gadgets u ltimately became a household item. But 1 wil l 
say that I don't have a princess model Corliss Steam 
Engine in my den. 

Of course the microprocessor ultimately "made it" t o , 
and it continues to affect our lives every day. The per­
sonal computer simply would not ex ist today without the 
microprocessor. In fact, it created a revolution. In his 
book Promise of Power, Carl Stokes sa id , 'When you 
start dea li ng wi th change you are talking about interfer­
ing with those who are in possession of something. " This 
concept doesn't apply to the microprocessor revolution , 
though, because microprocessors do not deny anything 
to anyone. Instead, they offer everyone a new tabula 
rasa. Not even the mainframe computer companies really 
suffered when the microprocessor appeared: they simply 
regrouped and cont inued marching (although it took 
some of them a long time to do it, and some of them 
haven 't s tar ted yet). 

Circle 198 011 Inquiry card. 



Clogged memory? Sluggish program execution? Constricted throughput? 

Introducing 
the fastest Micro-relief for 

these common business maladies­

llhaca 525, Cache BIOS a.nd Cache XIOS are 

trademarks ot Ithaca lntersyslems Inc. Z-808 ls a lradematk OI Zllo9, Inc. 

CPIM and MPIM II are traelemarks ol Olgllal Research. 


Ithaca 525, the new, fast single- or multi­
user S-100 system is the fastest Micro for 
typical disk-intensive business and 
commercial programs, with throughput 
increases of over 500% over 64K systems. 

Ithaca 525 combi~es a 6 MHz Z-BOB® CPU 
with Cache BIOS "lx1osTM cache memory 
under the CP/M® -MP/Milrr.1 operating 
systems for execution speeds unmatched 
by any other Micro. 

Ithaca 525 includes OMA control for up to 4 
floppy drives and up to 4 Winchesters. 256K 
RAM with parity is expandable to 1 Mbyte. 

Ithaca 525 offers features and performance 
unmatched at the price. And if you act now, 
during our introductory period, the price is 
even more attractive. 

If you suffer from any of the common 
Micro-computer maladies, for fast relief and 
a personal introduction to the Ithaca 525~ 
call one of our Regional Sales Managers 
toll free (Outside NYS): 

800·847 ·2088 

In New York State call: (607) 257-0190. 

Micros for bigger '1 ideas. 

Dao~®a·~~~~QQ~'· 

Ithaca lntersystems Inc. 


1650 Hanshaw Rd. P.O. Box 91 

Ithaca, New York 14850 


TWX 510 255 4346 


· systems are available in both 51/4 " and a·· versions. 

Circle 199 on Inquiry card. 
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For all CP/M systems. Works 
with Apple (softcard need·$149.95 ed), TRS·80, North Siar, Super· 

DISKETTE AND MANUAL brain, Mi.cropolls, Vector and 
many other microcomputers. Needs 32K RAM, one disk drive 
and CRT or video display and keyboard. 

• 	PILOT for Programmed, Inquiry, Learning Or Teaching. 
• An excellent interact ive language for education and oftice automation. 
• 	 Perfect companionfor BASIC, COBOL aM PASCAL 10 solve trai ning and 

documentation problems. 
• 	John Starkweather. Ph.D .. creator of PI LOT. wrote thi s version to meet 

all PILOT-73 standards and added man~ new fea tures. 
• 	 New features Include full screen le.xi editor. commands to drive 

opliona1 eQu1pmenl such as VTR 's & voice response units. 
• 	 Currently used in many college and progressive high schools. 
• 	 Use for interactive applications-data entry, programmed instruction 

and testing_ 

For all CPIM·based systems. Re· 
quires 32K RAM, one d isk drive$11.9 95• and CRT or video display and 

DISKETTE ANO MANUAL k.eyboard. 

• 	A character oriented lu ll screen video display text ed itor designed 
specifically for program preparation. 

• Write program In COBOL, FORTRAN, BASIC or similar languages. 
• 	 Features include single key commands fo r cursor control , scrol· 

ling , block moves, search and replace . tab sett ing and multiple fil e 
insertions. 

~~w~ 

COBOL 

~l!l ~I~ S199.95 

DISKETIE AND MANUAL 

For all CPI M or MPI M operat­
ing systems . Requires 32K 
RAM and one disk drive. 

• 	 Edition II ol NeYada COBOL Is based on ANS l-74 Standards . 
• 	 With 48K RAM, you can compile and execute up lo 4000 stale· 

men ts. 
• 	 COPY statement for library handling. 
• 	CALL. .USING ... CANCEL 
• PERFORM...THRU...TIMES... UNTIL.. .paragraph or seclion names . 
e IF...NEXT SENTENCE .. . ELSE ...NEXT SENTENCE AND / OR < ~> 

NOT. 

e GO TO .•.DEPENOING ON .. . 

• 	 Interactive ACCEPT/ DISPLAY... 
• 	 RELATIVE (random) access Illes 
• 	 Sequential files both fixed and va riable length. 
• 	 tNSPECT...TALLYING ...REPLACING . 

Ct 
COD's WELCOME ELLIS COMPUTING 

SQFT\t\lr-Ji!= TECHt n 1 ( .r ~~ 
600 41st Avenue, Dept. B (415) 751-1522
San F.ranclsco, CA 94121 
U.S.A. 

C:PIM , MPIM and TAS· llO are rcgislered TM's ol Olgilal Reseucll a n ~ Ta ndy Corpoiallon. 
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Edltorlal------------­

Smith-Corona 's new let ter-quality printer, the TP-1 . 

We congratulate Intel on the tenth anniversary of the 
fortuitous invention that made personal computing possi­
ble, and we look forward to the day in 1992 when we can 
examine the second decade of the microprocessor. 

An $895 Daisy-Whee.I Printer 
This month's theme is printers, and the most exciting 

news in the fast-changing printer market is undoubtedly 
Smith-Corona's new $895 (suggested retail) letter-quality 
printer, the TP-1. It features a plastic daisy wheel plus 
either an RS-232C serial interface or a Centronics-style 
para llel interface. Maximum speed of the TP-1 is between 
14 and 15 characters per second, but the average speed is 
closer to 12 characters per second . 

Smith-Corona makes no apologies for the fact tha t the 
TP-1 is a bare-bones system, and even though it lacks 
such niceties as proportional spacing, double-striking 
capabil ity, and bidirectional printing, it's still a bargain. 
Price-wise, its closest competitor is in the $1500 range. 
The American-made unit accepts letter or legal-sized 
paper, and, in a new version, will soon be able to handle 
fanfo ld paper. The TP-1 has some competition in the 
form of add-on boards that convert the Olivett i Praxis 
typewriter in to a let ter-quality printer. They're manufac­
tured by Vertical Data Systems Inc., Mississauga, On­
tario, Canada {Converter TP3S ); Williams Laboratories, 
[thaca, New York (Bytewriter); and Systemed Corpora ­
tion, Mountain City, Tennessee (Typrinter). We plan to 
review these units as soon as possible, for they herald the 
beginning of a new age of affordable word-processing 
computer systems. • 

Acknowledgments 
Tiumks to Do1111a Shuster and In tel for pennission ro reprin t quotes 

and co111 r11e11ts from the article ''Ten th Anniversary of Ille Microproces· 
sor" in tli e November/ December 1981 issue of Solutions. 



8·100 Fast·Aid. 

Including 3 new boards for system design relief. 

TheMB64. 
An economical, high­
performance 64K static 
RAM memory. 
Just what the doctor ordered. 
A new 64K static RAM con­
figured as two 32K blocks that's 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup­
ports IEEE 696/S-JOO 24-bit ex­
tended addressing for up to 
16MB of RAM . Bank switching 
permits compatibility with popu­
lar multi-user computer systems 
(such as CROMIX*). Up to SK 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro­
vision for optional battery 
backup. 
(The _MB64 is priced at less than 
$850.) 
• CRO M1X ls• 11adcmork of Cro"1cmro. Inc. 

The108. 
An 110 board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 
Give your system fast-aid-in­
cluding easier testing and 
speedier diagnosis-with SSM's 
new 108. This board features 
eight asynchronous serial RS-232 
110 ports with LED data trans­
fer indicators. Individually pro­
grammable 1/0 port baud rates 
(110-19,200) meet all your 
specific configuration require­
ments. A timer (50/ 60 Hz) sup­
ports real-time or multi-user 
applications. 

And all our Fast-Aid boards 
offer: 
• Card ejectors for painless card 

removal. 
• LEDs for easy troubleshooting 

and monitoring. 
• IEEE 696/ S-100 compatibility. 

The 105. 
A two-serial/three-parallel 1/0 
board with programmable 
timer. 
The perfect remedy for fast sys­
tem integration, more precise 
diagnosis, and far healthier sys­
tem operation. The 105 features 
two RS-232 asynchronous serial 
interfaces for maximum peri­
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis­
sion (I I0-19,200 baud). Three 
parallel ports, providing a total 
of 32 bits, support various I/O 
configurations: a 16-bit software 
programmable bi-directional in­
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics­
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The 105 also offers a software­
programmable timer for real-time 
or multi-user applications. 

For more details about these new 
boards, or any of SSM's S-100 
compatible boards (including var­
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 

SSM Microcomputer Prod ucts, Inc. 
2190 Paragon Drive 
San Jose, CA 95131 
(408) 946-7400 Telex: 171171 
TWX: 910-338-2077 
Circle 357 on Inquiry card. 



Introducing the first totally compatible 
Floppy Dlsl( Drive. 

Rana Systems has designed a totally 
compatible disk drive for Apple, that's better 
than Apple's. A high density, high capacity disk 
drive and controller that offers a myriad of 
features Apple never thought of. Unique advan­
tages that get the maximum efficiency out of 
your existing Apple 11•hardware and software. 

At Rana, we knew you wanted more 
storage, so we went right to the core of the 
problem. Even our most economical model is 
designed to give you 15% more storage capac­
ity than Apple's. Our top-of-the-line unit gives 
Apple II Isa regf•lered tradelllilrk of Apple Computer Inc. 

you 4 times the capacity of Apple's comparable 
unit Even our design is far more dramatic than 
theirs. With lines that actually complement the 
sleek Apple II computer. 

We're a step ahead ofApple because 
we have a faster step. 

Holding more information is even 
more valuable when you can get it faster. The 
Hana System track positioning mechanism is 
engineered to access three to four times faster 
track to track. with greater accuracy than 
Apple's. Our disk drive offers safeguards like 
astall provision to protect spin motor burnout 



an advanced write protect feature that keeps 
your information where you put it and an 
energy saving device that "powers down"when 
your disk drive is taking abreak. 

We even took a bite out of Apple's price. 
Our most popular model is 25% more 

economical per byte than Apple's, providing 
you with maximum performance. superior cost 
efficiency, and totally compatible styling. It 
also comes with a free diskette containing all 
the optional software and supports you'll need 
to enhance the capacity and performance. 
And it's all backed up with an efficient service 

support system. and a full 90 day warranty. 
The Rana System Floppy Disk Drive. Just 

plug it into your Apple and all those delicious 
extra bytes will be yours. 

RanaSystems. 

Circle 222 on Inquiry card. 

20620 South Leapwood Avenue. Carson. CA 90746 213 -538-2353. 

For dealer information call toll free: 1-800-421 -2207. 

In California only call: 1-800-262-1221. Source Number TCT-654. 

See our booth at the West Coast Computer FaireShow. 




Letters 


Apple's Decision Questioned 

We use Apple computers for commer­
cial machine-language program develop­
ment and buy Apple lls at frequent inter­
vals, either as a service to our customers 
or in order to expand our office. 

I have recently spoken to a mail-order 
distributor of Apples who told me that as 
of December 4, 1981, Apple was no longer 
wholesaling to ma il-order houses. I could 
not believe this, so I called CALL­
A.P.P.L.E. It's true, I was told. 

l am outraged. How can Apple, with 
new, large, clever, powerful competitors 
just beginning to breathe down its neck, 
remove the only way for small, intelligent 
users to buy Apples inexpensively7 

Apple is, in effect, forcing us to buy 
from retail stores, which are usually over­
priced. Their personnel are insulting in 
their inexperience and knowledgeable 
only about the latest space games. We can 
not afford their arbitrary $700 markup on 
the Apple 11. Our software systems, while 
cost-effective with mail-order firms' 
prices, are not with the retail stores' 
prices. 

Apple will have to decide just who its 
friends are-the retailer who sits on his 
duff selling other people's ideas or the 
software innovator who takes a piece of 
hardware and makes it usable by the 
masses. While Apple may be trying to 
help out its dealers, it seems to have decid­
ed to do this at the expense of its serious 
customers-the people on whose success 
its own utlimate success depends. 

Apple has succeeded so far because it 
provides a product which we (and others) 
can program without too much trouble 
and which our customers can afford. This 
new a ttitude of demanding that we submit 
to retailers' ridiculous prices will compel 
many to reconsider which personal com­
puter we will use to develop our systems. l 
hope Apple discovers its error before its 
competitors profit too much from it. 

Dennis Gerald Pratt 
666 North Dearborn, Apt JF 
Chicago, IL 60610 

Yes, it is true. A pple Compu ter Inc. has 
giuen its dealers a11 ultimatum: either 
cease all mail and phone order sales, or 
your authorized dealership will be ter­
minated effective December 4, 1981. This 

14 Man:h 1982 © BYn PubUcaHon• Inc 

was deliuered in a "Notice of Dealer 
Agre eme nt Modification " dated 
November 2, 1981 , and dealers had until 
Nouember 20. 1981. to sign and return the 
"modifica tion ." OH1erwise , Apple 
threatened to pull t/·1e plug, so to speak. 

Apple is attempting to justify tl1is mov e 
by stating: "We believe t/1at our ability Jo 
maintain a leadership position in competi­
tion with the corporate gian ts 11ow enter­
ing 1/1e personal computer field depends ir1 
large measure on the willingness of our 
dealers to satisfy the end user with their 
familiaricy with Apple products and t/1eir 
commitment to passing on this knowledge 
and support." Accordingly. Apple has 
added subparagraph 3 (g)(iv) to its 
Authorized Dealer Sales Agreement: 
"Dealer and Apple recognize tliat because 
of the special, technical nature of Apple 
Produ cts, customers purdiasing them can 
be properly served on ly if they have the 
benefit of pre- and post-sale education , 
orientation and support, specifically in­
cluding in-person con tact with the selling 
dealer, in order tliat each customer's needs 
may be properly served and the features. 
benefits, operation and applicalions of the 
Apple Products being purchased may be 
dem onstrated and fully explained by 
knowledgeable sales personnel. " It then 
goes on to specifically prohibit mail and 
telephone order sales of Apple products 
under penalty of losing the dealership. 

Apple concluded its modification notice 
with !he following paragraph: 

"Apple personal computer products de­
mand innovative and creative marketing. 
W e are willing lo work with all who are 
willing to meet 01at challenge. Those wlio 
are unwilling to expend the effort /rave no 
place in our future plans. " . . MH 

Is Microfiche the Answer? 

This letter is in response to the letter of 
Lew Merrick (October 1981 BYTE, page 
JO) regarding the storage bulk of advertis­
ing material in BYTE back issues. 

The separation of advertising material 
into a separate removable section is unde­
sirable because it would reduce the ex­
posure of the advertising, reduce the value 
of the advertising, and ultimately degrade 
the quality of BYTE by reducing revenues. 

An a lternative is to convert to micro­
fiche files at some loss of convenience but 

great savings i.n space. BYTE is now avail­
able from University Microfilms, Ann 
Arbor, Michigan, but you must be very 
patient with them because (1) back issues 
are available only in one-year blocks. 
(2) back issues are not produced until well 
into the following year, and (3) orders are 
not filled promptly. 

My suggestion is that BYTE offer a 
microfiche subscription option, just as is 
now done with the IEEE journals . The 
microfiche might actually be cheaper to 
produce and ship than the paper edilion. 

A microfiche viewer can be used for 
many purposes and occupies about as 
much space as three years of BYTE. The 
space needed to store the fiche is negligi­
ble. 

Back issues of BYTE are well worth pre­
serving, as they enable me, after a session 
on my modest micro, to ponder what little 
was available only five years ago and to 
speculate what the future holds. The ad­
vertisements in a five-year-old BYTE issue 
contain some very interesting material. 

Richard Schwa.rtz 
Electrical Engineer 
Star Fleet Engineering 
1328 North Santa Anita Ave 
Arcadia, CA 91006 

More on the WAI 

Regarding Dr. S. S. Reddi 's "Where Am 
17'' instruction (Technica l Forum , 
November 1981 BYTE, page 413), I would 
like to point out that Motorola's 6809 has 
such an instruction. The simplest form is: 

TFR PC,X 

The instruction transfers Lhe value in PC 
(program counter) to register X. (The 
value transferred is the location of the 
next instruction.) The 6809 also allows: 

LEN< n.PC 

which adds "n" (8 or 16 bits) lo PC and 
puts the result in register X. (LEA = Load 
Effective Address) This instruction, which 
may also be written : 

LEAX label ,PCR 

can compute the address of any label 
(location) within the program wi thout us­
ing an absolute address (PCR means use 





Le.ters-----------------------------------------------------------------­

PC-relative addressing). fn these ex­
amples, the destination register could be 
Y, U, or S. instead of X, if desired. The 
de linalion for the TFR instruction cou ld 
also be register 0 , which is accumulators 
A and 8 treated a one 16-bit register. 

L question the usefulness of a WAl 
(Where Am I) instruction by it· If. how­
ever. Apparently , Dr_ Reddi would like t 
get the value of the 6502's program 
counter and then us th is value to sel up a 
table of addresses in page zero of mem­
ory, to be used with page zero indirect <id­
dressing (or, 1 shudder. to modify ad­
dresses within his program, such as jump 
and subroutine addresses) . Adding a WAI 
inst-ruction to the 6502 would help, slight­
ly, with this rather clumsy method of 
making programs relocatable. 

Much more is neeued to make programs 
easily relocatable. The ideal situation 
would be to have code that runs at any 
address with no changes required, This i 
called position-independent code. The 
6809 has the necessary instructfons for 
such code. In addi tion to the LEAX {and 
LEAY, etc.) mentioneJ above, its instruc­
ti on set includes branches (jumps), both 
conditional and unconditional, and sub­
routi.ne calls with relative addressing . The 
relative address can be either B or 16 bits 
long , the latter allowing relative address­
ing anywhere within the 6809's address 
space . (Subroutine calls and uncondi­
tional jumps are also available with ab­
solu~e addressing.) The presence of these 
instructions allows writing programs that 
can be run at any address with no changes 
(and with no need to sel up a table of ad­
dresses or to modify the code a! run time). 

The WAI instruction by itself solves 
only a smaJI part of the problem of being 
able to have position-independent code, 
code that wi ll run unchanged at any ad­
dress. Perhaps this is one reason it is not 
present in mos.I computers. Most (or all ) 
compu ters that .have a WAJ instruction, 
such as the 6809, PDP-11, 68000, and IBM 
370, a re_ also capable of position-inde­
pendent code. I suspect that the 8086, 
Z-8000, and VAX 11/780 are also in this 
category . 

Another reason or the absence of WAl 
in most microcomputers is that mosl 8-bit 
microprocessors were intendi:d for use in 
dedicated controllers where there is no 
need for position independence or a WAl 
instruction . 

One may note that the 6800 has a WAl 
instruction, namely : 

BSR NE.XT 
NEXT EOU jj 

This use of BSR (branch to subroutin ), 
which uses relative addressing, pushes the 
ddress of the next instruction onto the 

slack, where iL ca.n be easily retrieved . 
(This is not to b confus d wilh the 6800 
instruction whose mnemonic is WAL This 
WAI means "wail for interrupt. ") 

Jim Howell 
5472 Playa Del Rey 
San Jose, CA 95123 

The ''Where Am ]7" mstruct1on is m­
deed useful. Thal l probably why ii was 
incl uded in the design of the M lorola 
6809 s the Load Effective AdJre. s, or 
LEA, instruction. and its use is n l re­
stricteu to flnding the urrent PC c n­
ten ts . 

The LEA ins truction loads the effective 
address of Its operand into the specified 
16-bit regi t r, which may be ei ther stack, 
either index, or the double accumulator. 
The opera nd must use the indexed ad­
dressing mode, which includes PC-rela­
tive. "Where am 17'' could be coded : 

HERE LEAX HERE ,PCR 

Assumin.g that you want HERE to be in 
the X r gister. 

Other uses for the LEA instruction are 
addressi.ng position-independent tables 
, nd dding ons!:ants to the indexable 
registers. 

Tr cently read a n article comparing the 
6502 and the 6809 in which lhe author 
complained that he wasn 't ble l finJ 
much use for the LEA lnstruclion. This 
caused some amu 'ement among my 
friends. A close examinaHon o( some of 
my own code reve;ils that the LEA instruc­
tion is one of the most heavi ly u ed . l 
would venture the opinion lhal posHinn­
independent code would be much more 
difficult to write without it. 

Howard Lee Harkne~s 

Word's Worth 
POB 28954 
Dallas, TX 75228 

Architecture Controversy 

lt was nice lo see your article on higher­
Je el machine-language constructs, 
"Should the DO Loop Become an Assem­
bly-language Construct?" by Glenn L 
Williams (October 1981 BYTE, page 413). 
l would like to add a couple of comments 
to Mr. Williams's remarks. 

Since Mr . Wiiliams wa including mini­
computers in his article (he ref rences the 

PDP-11 and VAX 11 / 780) he might also 
have included a reference to the HP3000 
instructions MTBA, MTBX, TBA. and 
TBX. These fou r ins~ructions each per­
f rm a variation of Mr. Williams's NXT 
func tion. All the instructions use a loop 
variable, a limit value, and a step value. 
TBA and MTBA use a variable address on 
the stack while TBX and MTBX use the in­
<lex register fo r the loop variable. In all 
cases, the limit and step values are on the 
stack. MTBA and MTBX modify the vari­
able by Lhe step va.lue, which may be any 
integer, positive or negative . and compare 
the result to the limit value . Positive step 
values cau ·ea check Lo see if the limit has 
been exceeded, and negative step va lues 
causi: the cl1 ck to see if the re ult is less 
than lhe limit. TBA and T BX clo not 
modify the variable but check only for th e 
limit being exceeded. These allow com­
pi lers to implement more complex count­
lng-Joop structures than can be accom­
plished by adding or subtracling a step 
size. Also, fu nctions similar to Mr. 
WiJliams's SRO-f unction are performed 
by SCU (SCan Until memory byte match­
es tesl byte or terminal byte ) and sew 
(SCan While memory byte matches test 
byte or until terminal byte is found ) on 
character strings . 

With the growing accep tance of 
modula r, structured progr<imming it has 
long b en my feeling that high-leve l con­
tructs should be imposed at the machi ne­

instruction levi:I. The only real ni:ed for 
assembly language these days is to utilize 
the machine architecture not available al 
the high-level-language level to produce 
quick, short code. lmplemenling hlgh­
level functions in machine language and 
pr viding optimizing compilers shou ld 
just about eliminate any need for assem­
bly language. Code produced wou ld be 
very short and quick, because a single 
complex machine instruc tion shoul I run 
faster than the many simpler instruclions 
put togeth..:r needed lo accomplish the 
same fu nction . I would like to see both 
micro· and minicomput·er processors de­
veloped with i n s truc~ions to implement 
WHTLE, IF .. . THEN . . . ELSE, CASE, 
DO ... UNTIL, a nd other high-level 
construct at the machine-instruction 
level. 

Let's all keep pushing for advances in 
architecture to keep up with advances m 
soflwar!' . And thanks, BYTE, for being 
among the leaders in this respect. 

David 8 . Mears 
757 Cornell Dr . 
Santa Clara, CA 95051 

16 M•n:h 19&? © BYTC Pubti"' ti<>M ll1C 

http:addressi.ng
http:routi.ne


\ 

STA ARD OPERATOR 
CONTROL PANEL. 

Test drive 
our hot new 
daisywheelers. 
If you've always wanted letter-quality 

printing from your DP y tern but the t 

ha put you off, th n a SPRINT 9 i f r you. 

Now.you can have the same high quality print­

u uaLiy only available on word pr ce ing y tern - at 

price that will let y u forg tall ab ur dor-rnatrix t rminal . 

With speeds of 45 and 55 cps (averag Engli h text, not burst 

rate), the reliable high performance of PRINT 9 terminals leaves 

the crowd behind . Prove it to your If with ate t driv . 

Call or write Qume at (408) 942-4000. 2350Qum Drive, 

San Jo e, California 95131. 


SPRINT 9 

Switch selectlon of 
fnlertace parameters 
and forms handling 
allows simple OEM 
system intregration. 

Automatic propor­
tional spacing, with­
out decreasing sys­
tem throughput, sels 
!he newstandard for 
print quality. 

To cul service costs 
and reduce adjus t­
men ts . lhe exclu­
sive Kevlar belt Is 
stronger and lighter 
than sleel. with vir­
tually no stretch . 

For the highest ac­
curacy in the history 
of daisyWheel print­
ing. our Mlcrodrive 
carriage drive mech­
anism has no cables 
or pulleys. 

Circle 331 on Inquiry card. 
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simply
s59900 
* 13" RGB Color.

* 16 Colors on your 
Apple 111 ® or IBM. 

* Up to 80 Characters per line. 

* 360 Dots per color. 
(horizontal resolution)

* Available for immediate 
shipment. 

Other models avai labl e: 

12" Green Phosphor 
(1200 lines resolutio n) $179.00 

12" Blac k & White 
{15 Mhz) $139.00 

Contact your local dealer 
or cal I us direct. 

Toll Free 1·800-258·6370 
... MO'JlrOllSBV 

a •eco 
® Apple 111 is a registered 

trademark of Apple Computer. 

18 Bridge Street, Salem, NH 03079 

Tel. (603) 893-2047 

TWX: 710-366-0502 
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Letter•--------------------­
G len n Williams is undoub tedly correct 

when he says tha t the inst ruction se ts of 
microprocessors ca n be improved. For 
various reasons, however, I do not agree 
wi t h h is ·pecific p roposals . 

It w ill a lways be necessary to wr it pro­
grams in assemb ly language, but if the 
"sof tware cri sis" ca n be solv d al a ll it will 
on ly be b y the efficient implementa tio n o f 
hig h- level languages . Pr c ssor designers 
have cl early reali zed this , but un o rt u­
na tely their a ttemp ts at providing " ea ­
lures ' ' that are supposed to help the com­
piler writer a re often misguided. on­
side r, f r example, two o f the fe, tu res 
mentioned by Mr. Williams: tack a nd 

, condition registers . 
There are two principal reasons for us­

ing stacks in the implementati on of a h igh­
level language. One is to save and restore 
environments when procedures are ca lled , 
and the other is to p rov ide fast tempora ry 
storage du ring expression eva luation. 
Typica l PUS H and POP in ·truc lion do 
n t help in either ca e: to s, ve nd res tore 
an env ironment we need an appropri ate 
addressing mechanism, and xpressions 
can be evalua ted fas ter using regist rs 
than stacks in memory . 

If we were interested on ly in si mple tesl ­
a nd -jump cod in g, condi t ion reg is ters 
would be ine, but in high-level language 
progr mmin th is i not always the case. 
The Pascal statemen ts 

finished : = eol OR (lines > maximum) 

and 

total : = total widlh • leng th 

have the same s tructure. On a processor 
with condit io n registers , however, the 
first is coded by m ans of an laborale se ­
q uence of jumps, whi le the seco nd is a 
simple sequence of arithmetic opera tions. 
There is no reason why tests should not 
leave their resu lts in o rdi nary registers, 
like o ther instruc tions. 

The DO sta tement that Mr. Wi ll iams 
proposes wou ld not be used by any but 
the most sophis ticated optimizing com­
p iler. First , it is inappr pdate fo r I) ps in 
which a terminal io n tes t is made on en try 
to, ra ther than o n exi t From, the loop 
body . This is not required for FORTR A , 
but it is for Pascal. Second , the DO stac k 
mu st be adjus ted if an exil o cu rs be o re 
the loop is completed, a nd tha t is often , 
whatever the st ruc tured-program ming 
zealots say. Third , a special address ing 
mode is r qu ired so that the code w ithin 
the loop can access the DO index , b cause 

the DO index lives in the DO s lack . 
The rea l requirements have be n accu­

rate ly summa rized by Profes or W illiam 
Wul f ("Compilers and Comput r A rchi ­
tecture, " Cow µu ter, July 1981) : the com­
piler writer wants well-designed primit ive 
instruct ions, not so lut ions to problems. A 
smal l set of efficient, useful instruc tions is 
better than a vas t number of "clever" in­
s truc tio n tha t do the rig ht thing in pecia l 
circumstan es bu t requ ire e labora te 
analysis in the general case. 

Peter Grogono 
Metono my Productions 
4125 Beaconsfield Ave . 
Montreal, Quebec 
H4A 2H4 Canada 

SR51A vs. HP·41C 

Calculations Continued 


thank Mr. Kite.hen (letters , October 
1981 BYTE, pag 20) fo r anothe r oppor tu ­
nity to d iscus accuracy in Hewlett· 
Packard calcu la tors. I fea r he m issed the 
poi n t; please note m y earlier s ta tement re­
garding predicabi lity (Leiter . April 1981 
BYTE, page 16) . Then try th is w ith an 
SRSJA or a simi lar ca lculator: 

1. Take the square root of 2. On both your 
SR51A calculator and my HP-41C, the 
display shows 1.414213562. Squ re this 
result . You get 2; l get 1.999999999. 
Sub tract 2. Neither machine yields zer , 
but yours look like it will , un i s you 
"'chisel out" the hidde n digits first. 

2.Enter 	 1.414213562 through the key­
boa rd. then square it. If your display 
reads 2, feel free lo be outraged: your 
mach ine does Fu nn y arithmet ic. Indeed , 
the SRSlA does nol yie ld 2 as a result , 
bu l, considering what happened in (1 ), 
it looks li ke it wi ll. H ow much w rk are 
yo u wi lling to do to discove r ho\ your 
calcula to r is going to behave? If it is 
really a 13-digit machine . why must you 
trick ii to reap lhe b nefits7 

l could go on. Al grea t I ngth . And n 
ju t about SR51 a nd quare roots . 

In some cases, the SR51A yields better 
results tha n a n HP-41C. Bui wlricli cases? 
In chain calculations, digits 11, 12, a nd 13 
can become numerical noise that creeps 
in to th e v isible mantissa, causing 
mysterious result whose origins are very 
ha rd lo i o la le . 

Hewlett-Packa rd calcu la tor ex h ib it 
more determi nistric behavior. Accurate 
inte rnal software tha t discards gua r I 



Has your microprocessor become 

a major problem? 



Letters................................................................................------------------......------------------­
digits is one reason . When unavoidable 
numeri I errors occur, they are predict ­
able, repeatable , and immediately ap­
parenl . Serious 1111111eric11l analysis 
dc,,umds this: braggadocio does not 

Once again: a calculator is a tool , an ex­
tension of the mind . It must be 1111der­
s11111dable and understood by lhe user. 
Consider what can happen if this is not 
th case for a variety of tools you may use 
(e .g ., powe.r saws, guns , automobiles). 
T hen consider who u es calculators 
seriously< scientist , engineers, bankers, 
and doctors. 

The designers at Hewlett-Packard keep 
such things fim1ly in mind . 

Steve Abell 
Research & Development Engineer 
Hewlett-Packard Company 
Corvallis Division 
1000 NE Circle Blvd. 
Corvallis, OR 97330 

The Big Spelling Sweepstakes 

The spelling-correction software review 
by Phil Lemmons ("Five Spelling-Car­

rection Programs for CP/ M-Based Sys­
tems.' ' November 1981 BYTE, page 434} 
gives me new aith in the free-enterprise 
economic system of business. He has cor­
re tly pointed to the best value in a com­
puter dictionary program: The Word 
from Oasis Systems. 

When this program wa released l com­
pared it to th "high -priced spreads" and 
came to the conclusion that a big-budget 
ad campaign would always get results for 
the less-valued product. The way that 
various magazine editors and writers were 
talking up certain overpriced spellers l 
thought that the big dollars would win 
ove r the underfinanced little organiza ­
tions. I concluded I was wrong after 
reading your comprehensive review_ 

I'm su re there's a lot of egg on many a 
face this day-and rightly so , There are 
always some individuals willing to lend 
their names to products they don ' t fu ll y 
unders tand . Furthermore, lhey let their 
names to used withoul understanding the 
competitive positions they are taking . 
That seems to be a characteristic of our 
culture- if action is required , act even if 
you don't have the facts_ 

The time is rapidly approachi ng when 
the fast-buck artist can no longer get away 

WHY SHOULD YOU PAY 
FOR THEIR AD SPACE 
You 'll see many large mail order ads , all 
with the lowest price. We think that's 
funny because we know what those 
large ad cost and who has to pay for 
them - YOU! At Futra Company, we try 
to provide our customers with true 
value , True value to the customer Is not 
in larger <1ds but in better service. futra 
has sold through mail order for the past 
four year . Our reputation for fasl 
delivery and courteous service has 
flourished . Most of our sales are repeat customers or referral~ . We' re proud of 
that. So, why pay for their ad space? Look over the Ii t of product line we 
carry and call us when you need a quote on a specific product . Stop paying for 
ad space and consider true value. 
FliTM ·•s1arv1iues··· NEC . .. ..... • .. ---- ------ CAU 

MICIOSOh z.80 Soltwd - --- -- ·-- - - - -- . $U9.00 Xerox 820 . . CALI. 

Microsou 16K R;imcar-d . • u..11111 ~, _____ _129.1111 Ver.IDr Grap111cs CALL 

Vidl\11 l/idwrerm .. ,.•... __ . -- --- . -.... CALL Altoo 8000 !lllllllS CAll 

Epson MX·IOO & M)(-00/11. _______ _,_ .. _ , CALI. SUl'PUU: 

Zl!l'lllll 12" Green Mooitor .. .. .. .. .. .. • . ... 115.00 Sc:olr::ll OiskotlttS 

Novatlon A!lple-Cat Modtm . . • • . . .• , •. __ . 319.00 744.() , lO, IB RH 5" . $27.0G 

SOFf#AllE: 745-(] RH OSIOO 5" ' 3ll,llCI 

WonlSlar 3.0 (Applej .. _, .... , ..... _ ... 229.00 74 Hl RH SS/OD 8' ' : •• . ........... , ••. .. - 37.0G 

Peadllrw~OjApplel ............. --- - ... 195'.00 7~3-llRHDS/008" . 
 ' ' 4-4 .00
F'eir::llttee/5 (8" CP Ml . . . • . , • . . , • . . . . . lSCl.00 

iii:. £5 =='- !EF\-"" ~'"""" Mail Order lo: P.O. Box 4380 

ifi!"\'.11"""' ~....... if=... ~=~~" Torrance, CA 90510-4380 

=..... ~- ::::. ='' =: Retail: 20695 S . Western Ave. 
- -... ,._ =..... =:. ..,........... Suite 124 , Torrance, CA 90501FLJTRA (213) 328-8951 - (800) 421-5006 (2 13) 328-1760 

TWX 910-349-6211 ~.r:;=.-:_:::=::..-::.~..:~.-:::-..=.: 

COMAMY AGENFTRATRNC ·- ................ - ........... - .. - ....... ­............ , .. ......,._,,.b~Mll~Uilltflalklm- o-.~.;;,.... 
~ :l'tfm.l'ilOOOQ..,niQ.~ir~~_...,.. m,1. ..,.,.,......,,..

r:::-:.gl...-ll-'3:.!r.::'=~=Ot"~~c.:: ....... 
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with his "get-rich-quick" schemes, thanks 
in no sma ll part to magazines like yours. 

Fr'ank Joseph 
10925 Stonebrook Dr. 
Los Altos Hills, CA 94022 

We wish to lnfonn BYfE and its readers 
that lht>re is a sixth spelling-correction 
program on the market that, according to 
Mr. Lemmons's benchmarks, outperforms 
tht'. others . This program is called the 
Disc-tionary. 

We ran the Dist-tionary on Mr. Lem­
mons's 400-word benchmark text and it 
found all seven misspellings, yet failed to 
recognize only eight additional correctly 
sp lled words. The total time to proofread 
and mark the file was only 47 second on 
a typical computer when the word review 
featur was kipped (l:ll with word 
review) . A 3100-word file can be proof­
read in 1 :12 w thout review . While it is 
impossible to make direct timing com­
parisons due to the use of two different 
computers, the Disc-tionary obvious.ly 
combines a high level of accuracy with a 
large vo abulary . Thi gives the user a 
higher level of safety and convenience 
than the other programs. 

We believe that Lhe Disc-tionary 
presently provides the best combination 
of speed and accuracy . It is also very easy 
to use because of its menu-driven opera ­
tion. 

The Disc-tionary requires a Z80 and is 
available on an 8·inch CP/ M disk for$79 . 
This price includes a 54-page user's 
manual (ava ilable separately for $15) and 
two free "bug fix" updates. 

David G. Hie.ks, Vice-President 
SteUarsoft Corporation 
841 Blanchette Or. 
East Lansing, Ml 4882J 

Editor's Note: TJ1is µrog-ranr '1a.s not been 
tested by Mr. Lemmor1s. The times aboi1e 
lra-ue been prov ided by the manufacturer . 
rwd we rnrmot 1.1 ouch {01· tlreir accr1mcy. 

An Avalanche of Answers 

I have received some pretty strange and 
fascinating responses to a question I put to 
Steve Clarda that was printed in "Ask 
BYTE" (July 1981 BYTE. page 218) . 

Apparently, Steve didn't provide what 
the readers thought was the best answer 
and they quickly le t us both know. The 
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The time tested Videoterm 80 
column card: 
• 80 characters x 24 lines 
• True decenders 
• 7 x 9 character resolution 
• Low power consumption 
• Compatible with most word 

proces.sors 
• Softcard and CP/M compatible 
• Modem compatible 
• Most popular character set of 

any 80 column card 
• Alternate character fonts available 
Suggested retail ptice $345.00 

The Soft 
Video 
Switch is 
an auto­
matic ver­
sion of the 
popular 
Switch­
plate. It 
knows 
whet her It should display 40 or 80 
co lumns or Apple graphics. It does 
the tedious wor>: of switching video­
out signels so you don't have to. The 
Soft Video Swi t ch can be controlled 
by software. Any Videoterm with 
Firmware 2 .0 or greater may be 
used with the Soft Video Switch. 
The single wire shift mod is also sup­
ported. Package price is 9135.00. 

• KEYBO AD AND 
DISPLAY ENHA CEA 

The original Keyboard and Display 
Enhancer is still available for Revi­
sion 0·6 Apples Con which the new 
Enhancer JC will not fitl . These 
Apples have memory select sockets 
at chip locations 0 1 . E1 & F 1. The 
Keyboerd and Display Enhancer 
allows entry and display of upper &. 
1ower case letters with fully func­
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer. The price is $129.00. 

Videoterm Utilities Oise 
(includes! 

• Font Editor 
• Pascal M id-Res Graphics 
• Applesoft Read Screen Utility 
• Top&. Bottom Scrolling 
• Pascal Vidpatch 
• Graphics Template 

Charac:tef" Set EPROMs $29.00 ea 
• Half Intensity 
• Inverse 
• German 
• Katakana (Japanese) 
• Line Drawing Graphics 


CExpandedl 

• Spanish 
• French 
• Math&. Greek Symbols 
• Super&. Subscript 

Dvorak EPROM 
CEnhancerl 
Lower Case Chip 



Lett•r•--------------------------------------------------------------------· 

day I got my magaz.ine I also got a long­
distance call asking if I was Dave Bower 
and if I owned a TRS-80 and if I had writ­
ten to BYTE magazine. The caller then 
answered my question. The next day I go t 
a letter answering the question . There's 
nothing strange about getting a letter, ex­
cep t that you didn't prin t my address, and 
neither did the person sending the letter! 
And it continued like that for the next 
couple of months - letters and phone calls 
from all over the United States. And just 
when I thought it was over I got a package 
from Steve Ciarcia conta ining the letters 
he had received! 

for The WORD. Our cus tomers tell us we 
must be crazy, giving away this much 
software for only $75. 

What's wrong with ii? 

Frankly, we're a little hurt when people 
ask us this Question. We guess everyone 
must be getting used to paying $200 to $300 
for decent sollware. Anything that costs 
less must be junk. Right? ... WRONG!!! 

The WORD Is nol only cheaper, It 's 
bet ter! 

Available NOW for: 
8" single CPtM' , coos™ 
XEROX 820 (8" only) 
lntertec Superbraln TM 

AppleTM with CP/M Sollcard 
i35.000 wora <loc toon...y f 

North Star™ Double/Quad with CPIM 
CP/ M .. a •<glSIOfe<:I lrademil<k ol iltgo1;11 Flese.11C11 

OASIS SYSTEMS 

WHY DOES OUR SPELLING CHECKER 
COST LESS THAN THEIRS? 

Maybe we goofed by not charging more 

2765 REYNARD WAY, SAN DIEGO, CA 92103 
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So, needless to say, l got my question 
answered. And I go t a lot more too . I 
think every person that contacted me a lso 
shared more hints and / or information or 
whatever. So even though they a ll called 
or wrote me about the sam<' thing, not one 
exchange was a waste of time . 

I just wanted to let you know what kind 
of readers you have and that I think Steve 
has a pretty good column, and'a well-read 
one too. 

Dave Bower 
741 Lake Edward Dr. , Apt. 104 
Virginia Beach, VA 23462 

The WORD gives you more! 

The WORD gives you a 45,000 word 
dictionary that fits into less lhan l~OK ol 
disk space. 

The WORD works with your favorite 
text editor and marks mistakes in your 
document for easy, In-context, correclion. 

The WORD's one-touch word review 
1,e1s you add new words to the dictionary 
with a single key press. You can build your 
own custom dictionaries too! 

The WORD will look up the correct 
speUlng ot misspelled words. 

The WORD analyzes your writing. 
counllng words and showing you how 
often each word was used. 

The WORD has a special homonym 
helper feature to deal with these pesky 
words. 

The WOAD will find rhymi ng words. 
solve crossword puzzles, and much more ! 

CALL TODAY! 

(714) 291-9489 

Closlng the Net 

Harry Saal's article on local networks 
("Local -Area Networks, Possibilities for 
Personal Computers," October 1981 
BYTE, page 92} did injustice to your 
readers with its narrow scope and omis­
sions . Specifically : 

1. 	Datapoint's local coaxia l network ­
based ARC system was in lroduced and 
installed in 1977. 

2. 	 About 2000 ARCs are installed and in 
commerica l service worldwide- more 
than all other networks, prototype or 
otherwise, combined . (I have heard no 
argument to estimates that Datapoint 
has a 95 percen t market share of in ­
sta lled local networks.) 

3. 	Tandy uses the loca l network portion 
of ARC, ARCNET, for its TRS-80 
Model II personal computer network, 
announced in September- a sl p of 
major significance. 

4. 	Three companies now use ARCNET -
Datapoint, lnforex, and Tandy . 

5. 	 The on ly deliverable chip-ba!;ed local 
network in terface is manufactured by 
Datapoint . 

Considering these omissions, I'm skep­
tical tha t the article was well researched_ 

Gerard Cullen 
Vice-President Marketing 
International Operations 
Datapoint Corporat.ion 
9725 Datapoint Or. 
San Antonio, TX 78284 

Harry J. Saal replies: 
My article was 11ot in tended as a co m­

plete survey of local-area network prod­
ucts . Datapoi11t's offeri11gs i11 tire higl1­
speed, serial, coa.x network were indeed 
quite early ; it is w1fort1mate tlial Data­
point lras 1101 prov ided any in-deplli lr;>c/1­

nical i11formalion in t/1e pub/is /r ed 
literature by which its syste111 can be eval­
rrn ted for cornµarn tive s t11dy. /11 
September 1981 . sever·a/ 111011/hs after my 

article was completed. Datapoint 1111 ­

nounced its rl!latio11slriµ with Tm1dy , n 
very exciting rece11t deve/0µ111e11l. 

Let me assure Mr. C11//1m that tlrere are 
sul1st1111tially more /hart 100 installed, 
11011-ARC local networks w orldw ide: 
hence tire 95 µerce11t market sl1are claim is 
false . • 



The Context ConnectorTM Converts 

Any Data Directly Into VisiCalc'" 


Without Re-typing. 

If you're one of the thousands of VisiCalc users 
who enter data from another computer into your 
VlsiCalc models, the Context Connector can save 
you hours of work. 
The Connector automatically converts text files 
from any computer into VisiCalc format. So you 
can easily move numbers from any fi.le directly 
into selected VisiCalc cells. 

Load Data From Your Company Computer. 

The Connector lets you convert data from your 
company computer directly into VisiCalc models. 
So you can compare actual results to VisiCalc 
projections. The Connector will also conso lidate 
different VisiCalc models, an Invaluable tool for 
3.2 version owners. 

Analyze Stock and Commodities Prices. 

The Connector converts data from timesharing 
services like Dow Jones into VisiCalc cells . So 
you can manipulate error free numbers instead of 
spending valuable time on typing. 

Convert Data From Any Timesharing System. 

The Connector will convert data from any time­
sharing system into your VisiCalc models. Infor­
mation from ORI, Dow Jones, The Source, Chase 
Econometrics, Dialog and other leading data 
bases can be processed by the Connector. The 
Connector has its own editor to let you review and 
edit figures prior to converting into VisiCalc. 

The Connector Also Transmits and 
Receives Electronic Mall. 

The Context Connector also serves as a basic 
communications program. The Connector has an 
auto-dial feature to automatically call other 

computers. Once on-line, the Connector can 
transmit standard DOS text files to any computer. 
The Connector can transmit and receive complete 
VisiCalc models. Another useful function is "save 
to disk" which allows you to save your electronic 
mail on disk for future reference. 

Specifications. 

The Connector is designed to work with the Apple 
II, 48K of RAM and at least one disk drive. The 
Connector supports both 13 and 16 sector disk 
versions of VisiCalc. It also works with the Apple 
Ill in emulation mode. 

For data transmission, the Connector supports 
the D.C. Hayes Micromodem, Apple communica­
tions card or the SSM/AIO card. 

Avallable at Your Local Computer Store. 

The Connector is available at most personal 
computer stores. For the name of your nearest 
dealer, please call or write Context Management 
Systems. Retailers , the Connector is available 
from Softsel Distributors or from Context Man­
agement Systems. 

Free Demo Diak 

Send us a blank 51/4 " disk and a self addressed 
stamped mailer and we'll return your disk with a 
copy of the Connector demonstration program 
which explains how you can use the Connector. 
Or if you prefer, send a check for $4.00 made out 
to Context and we'll send you a new Maxell MD·1 
51/4 " disk containing our demo program. Once 
you 've seen our demo, you can delete the program 
and use the demo disk as you would any new 
blank diskette. It's a risk free way of seeing the 
Connector demonstrated on your Apple. 

CONTEXT MANAGEMENT SYSTEMS 
Management Software For Personal Computers 

23864 Hawthorne Blvd ., Suite 101 
Torrance, California 90505 

(213) 378-8277 

© 1982 Context Management Systems 

VlslCalc~~ is a t rademark of Personal Software, Inc.• Apple'w is a trademark of Apple Computer, Inc. 
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The Growth Market 

CP/M-86: 

The Standard 


in the 

16-Bit World 


& Proven Tools 
The 16-bit world answers 

universal demands lor greater 
pertormance. more address 
space and increased resources. 
This market's unprecedented 
growth fuels a profit -driven supply 
curve for software and hardware. 
where compatibility reigns. Our 
upward compatible CP/M® based 
family of 16-bit products. plus our 
commitment to our customers· 
success eases and speeds your 
entry, your conversion . to the 16· 
bit world of opportunities - the 
OigitatResearch world . 

Single user solution: CP/ M-86 
features efficiency and power. 
For over a year, its dramatic 
user acceptance has generated 
impressive Quantities of code. 
While others are just ente ring 
the market, Digital Research's 
CP/M-86 is already offering a 
broad array of languages and 
applications. This simplifies your 
conversion to 16-bit systems. 

For concurrent single user 
applications, MP/M-86"' per­
forms simultaneous. multiple 
operations such as communica­
tions. printing, computation. 
etc. It features compact. time­
tested modular code . And it's 
available today. 

In multiple computer environ­
ments, MP/M-86 lets you sell your 
same programs into this market 
segment. You solve multi -user 
needs with a field proven product. 
not a "newcomer:· Increased sales 
of multi-user products mean 
more profit pctential for you . 

Expand to network: CP/ NET­
86"' interconnects multiple 16 
or B-bit systems. It allows you 
to expand your product's 
capabilities. 

High level languages (over 20 
languages) under CP/M-86, 
handily supper! your 16-bit appli­
cations. Our XLT86"' utility speeds 
conversion to 16-bit code by 
reducing R&D time. II makes pro­
gram dl!ll91opmant and main­
tenance easier. 

Documentation in a compre­
hensiYeaatof manuals clarify your 
use of OP/M-88 MP/M-86 and 
XLT86. 
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OEM Strategy Over 2 Million CP/M-86 Units 
New sales. New markets. New 

Software Writer Benefits The Standard Is applications become realities 
2,800,000 CP/M-86 based Digital Research when you convert to 16-bits. New 

systems by 1986. This market We are the most experienced demand curves. New and larger 
projection identifies the type and microcomputer software com - profit centers are yours with our 
scope of your future sales. pany in the industry Over 300,000 16-bit products . To immediately 

Independent Software Vendor microcomputers use our operat­ capture increased market share. 
(ISV) benefi ts fro m Digital ing systems. Over 400 OEMs and make a priority call to our market­
Research can make you more 500 independent software ing group for our 16-bit product 
profitable. Here's a glimpse. Call vendors use our products. briefs. OEM price list and contract 
for the complete repertoire of Hundreds of 8-bif applications information. 
sales and developmenl aids. now run under our 16-bit prod -

16-bit laboratory for your use ucts. Across lhe board , we sel 
features many diHerent 16-bit the standard. And these people 
machines. This one stop develop- help us set it, with languages 
ment reduces the conversion time under CP/M-86 or MP/M-86: 
of your application or language. The Code Works CcompllerFtrsl to ca ll means first to enjoy Computer Innovations Ccompllerthis resource. and fi rst to start Compuvlew Products, Inc. VEDIT, screen editor sales rolling. 

Digital Research CBASIC-86, PASCAL MTISV selling aid: Descriptive Mlcrofocus, Inc. CIS COBOLlistings of your products in our Micropro lnt'I Corp. WORDMASTER , WORDSTAR ISV Compatible Software Catalog Microsoft BASIC, FORTRAN, COBOL, PASCALhave worldwide exposure. Midwest Mlcro-Tek, Inc. BASIC-comp lier IBM Display Writers and Ryan-McFarland Corp. RM/COBOLPersonal Computers running The Soft Warehouse LISP compiler, MuMATH
CP/M -86 guarantee a large Sorclm Corp. PASCAL/M, TRANS-86
installed base for your 16-bit Stackworks FORTH products. Supersoft Associates Ccompller 

Thomas W. Yonkman LISP/86 
Vanguard Systems Corp. APL/V86 

Apple/Tandy software writers: 
Personal and professional com­
puter applications increasingly 
require 16-bil resources. Our 
established "how-to" aids simplify 
and speed your conversion to 16­
bit applications. Just lei us help. 

Turn Opportunity 
into Success. 

Stop following the competition. 
Help lead the field. Today We 
provide the capability, and we 
have the desi re. to accelerate 
your profitability. There's no 
other software product on lhe 
markel today !hat can help make 
you more successful than Digital 
Research's CP/M-86. And there's 
no other company. We stand 
ready. It's your move. 
Call (408) 649-3896, or wrile: 
Digital Research, PO. Box 579, 
Pacific Grove, CA 93950. 
Europe: Vector, lnl'I., Leuven. 
Belgium, 32(16)202496. 
Far East: Microsoftware Assoc., 
Tokyo, Japan, 03 -403-2120. 
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Hardware Review 


Contntodore 4022 Printer 

Joseph Holmes 


13049 Broadway Ternce 

Oakland, CA 94611 


Some marriages are made in cost printer that combines the hard­
heaven - others are made in Japan . ware features of the Epson MX-80 
Commodore Business Machines has with the upgraded operating system 
joined Epson to produce a fine, low- of the Commodore CBM 2022 

At a Glance 

Name 
Commodore Business Machines Dot·Matrlx Printer Model CBM 4022 

Use 
General !listings, reports. busjness forms. graphics, draft·quall ty word processing. ere . 

Manufacturer 
Commodore Business Machines and Epson 
3330 Scott Blvd. 
Santa Clara, CA 9505 1 

Dimensions 

JO 7 by 37.3 by 33 cm t'IV• by 14:Y. by 13 Inches): the weight i5 6.6 kg p4.6 pounds) 


Price 
5795 

Additional Hardware Need~ 


Cable jCBM to iEEE-488 or IEEE-488 to IEEE-488) 


Features 
Disposable heavy-duty a-wire jewerfd p.r nc head. cartridge ribbon. SO.column w idth capabill­
ry, 5 by 8 dot-matrix characters j6 by 8 for graphics1. true lowercase aescenders. maxjmum 
print speed of 80 lines/minute for 20 columns (40 lines/minute for 40 coJurnns,, progr.ammable 
line spacing. user-d~signed characters. paging wfth variable Imes/page. enhanced !widened) 
ch.aracters. two character sets. and buflt-in error messages 

Documentation 
Commodore User's Manual. 45-page paperback fsupplied w ith prrme11: OsbornelMcGraw-H rU 
PETICBM Personal Computer Gulde, 2nd edition, 50 I ·page paperback fsuppiied w ith com­
pute~ 

Audience 
Programmers. businesspeople, eng neers. eaucators, students, writers, hobbyis ts. or o!hers 
with Commodore 2000. 4000. or 8000 series microcomputers. 

printer. Latest in a series of new prod­
ucts from Commodore, the CBM 
4022 will handle most printing jobs 
where the 81/i- by 11-inch paper size 
and dot-matrix output are acceptable . 

The 4022 is totally compatible with 
all Commodore 2000, 4000, and 8000 
series computers. The printer requires 
no special interface other than a 
cable. The 4022 prints the entire 
CBM / PET character set (2 56 
characters), which means that lis tings 
and graphics programs come out just 
as they were entered (see figure 1). It 
is controlled by an internal micro­
processor, which gives the 4022 ver­
satile line-spacing and formatting 
capabilities. You can design your 
own business forms; you can even 
design and print special characters. 
The 4022 has both a replaceable line 
cord and an ex temal , easily replace­
able fuse . 

ln order to detail the other features 
of the CBM 4022, I wiJI compare it to 
its cousin, the MX-80, and to its 
father, the CBM 2022 . 

CBM 4022 Versus Epson MX-80 
Many of the 4022's features overlap 

those of the MX-80. Both have a self­
diagnostic print test and lowercase 
descenders (one-dot descenders with 
the 4022 and two-dot descenders with 
the MX-80) , Line spacing defaults to 
1/ 6 inch (six lines per inch) in the 
4022 and to either 1 / 8, 1/6, or 7172 
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THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER10 0 1BY M-AK SAWUSCH 

333 pages ..... $10.95 
333 pages, written in simple terms. ol 
" what-to-do" and " how-to-do-it" . Suitable 
not only !or microcomputers, but !or pro­
grammable calculators as well. Includes 
program listings, lormulas, a glossary ol 
computer terms and more! Definitely a 
MUST BUY! 

"TRS-8QrM DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 pages written in PLAIN ENGLISH packed 
with HOW TO inlormation with details, examples 
and in-depth expl<lnations. Recover lost li1es and 
directories, remove file protection. make BASIC 
programs unlistable. How to use SUPERZAP. 
recover lrom DOS errors and MORE' 
TRS-BQTM DISK ......... . . . . $19.95 


" OTHER MYSTERIES" 

VOLUME II 


by James Fa rvou r 

Call now and place your order 1or this new book, 
" MICROSOfTTM BASIC DECODED & OTHER 
MYSTERIES for the TRS·SOTM" , lrom IJG. Inc. 
A primer for cassette and disk BASIC on the 
TRS.SOTM, the information provided applies to 
similar MICROSOFTTM BASIC interpreters. 
MICROSOFTTM BASIC DECODED . S24.95 

"OTHER MYSTERIES" 
VOLUME Ill 
by Dennis Ki tsz 

THE CUSTOM TRS-80™ . ..... S28.95 

CALL FOR AVAILABILITY 


"OTHER MYSTERIES" 
VOLUME IV 

"BASIC FASTER 
AND BETTER" 

II you program in BASIC, you wanl lhis book ! 
Tlme·tested and pro'l!n, lhe lechniques and 
routines can be used In thousands ol ways to 
make your programs smaller, laster, and look 
truly professional. 
BASIC FASTER & BETTER . . .... S24.95 

TRS·80 "• trademark or th• 
Radio Shack °'w1s1o.n of Tandy 
Corporation DATALIFE Oi a 

trademark of VERBATIM PLAIN 
JANE., PARAGON MAGNE.TICS . 

il re t'ademar ks of M TC 
.. 1991 by Meta TechnOIQOIH 

Cot~ratlon 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


EPSON 

MX·BO, MX-80FT, MX·100 

PRINTERS 

NEW LOWER PRICES! 

EXTRA· LONG 
10 ft. RIBBON 

CABLE 

$2495 


CONN ECTS EPSON PRINTER 
& TRS·80 MICROCOMPUTER 

40·TRACK, SINGLEJDOUBLE· 

DENSITY, FAST ACCESS, 


5 1/4·inch TAN DON 


DISK 

DRIVES 


$2899 5 
complete 

FOR MODEL I and MODEL Ill 

Includes Case, Power Supply 
and Externa l Drive Connector 

DISK DRIVE 

EXTENDER 

CABLE 

$995 


for VISTA, MICROPO LIS, 
MTI, PERTEC, SHU GART, 

PERCOM & OTHERS 

PRICES IN EFFECT 

M arch 1, 1982 THRU 


March 31 , 1982 

Prices. Specilications. 


and Ollerings sub1ect to 

change without notice 


8203 

Single Sided, Solt·Sectored SY, ·inch, 

PARAGON MAGNETtcsn~ 
PLAIN JANETM 

DISKETTES 

$19~x~f 10 


These are factory fresh. absolutely lirst 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and wrrte­
protect tabs in a shrink·wrapped box . 

Box of 10 Diskettes ... .... ... $19.95 

PARAGON 

magnetics TM 

<fidd 
Introducing MTC's premium generic 
diskette. Single·Sided . Soft-Sectored, 
DOUBLE·DENSITY. SY. ·inch diskettes with 
reinforcing HUB-RINGS. Individually 1003 
ERROR·FREE certified. Invest in GOLD! 
PARAGON MAGNETICS GOLD ..... $23.95 

VERBATI M'S PREMIUM DISKETTES 

DATALIFE'M 
Seven data·shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-lree cer· 
tilied diskettes feature thicker oxide 
coating, lon~er· lastin~ lubricant. improved 
liner. superior polishing and more! Meets 
or exceeds IBM , Shugart. ANSI , EC MA 
and ISO standards. 

VERBATIM DATALIFETM DISKITTES 
5'1.-inch (box of 10) 

MD525·01 $26.95 

8·inch FLOPPIES 
Double-Density, FD34·8000 . S43.95 

'RINGS' & 
THINGS 

HUB RING KIT for 5 \14' disks..... S10.95 
HUB RING KIT for 8" disks... ... . S12.95 
REFILLS (50 Hub Rings) ..... ... . $ 5.95 
CLEANING KIT for S\/, " drives $24.95 
5 Y· ·inch diskette case ......... . .. SJ.50 
8-inch diskette case ... . ......... . $3.95 
5'/• ·Inch File Box for 

50 diskettes ...... .... . .... S24.95 


8·inch File Box for 
50 diskettes ............... $29.95 

WE ACCEPT 
•VISA 
• MASTER CHARGE 
•CHECKS 
• MONEY ORDERS 
• C O.D 

•Add 	n .oo lor sh1pl)<ng 
& hdndhng 

• SJ .00 EXTRA lor C.0 .0. 
•Ohio residents add B.5% 
sales lax. 
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CBM 4022 PR nn SAMPLE 

PET t<E'r'BOARD: STANDARD CHARACTER SET ( UNSHIFTED ) 

PET KE'T'BOARO; STAt.JDARC! CHARACTER SET (SH I FTED ) 

PET KEYBOARD: ALTERNATE CHARACTER SET ( UNSHI FTEO) 

PET EYBOARO: ALTE RNATE CHARACTER SET <SHIFTED> 

ENHFO<ICED: I t-~ c:: E - - - . - ~.. :c ~E: - ·-- :....::=.= 

USER DES I GNED CHARACTER : ~ 

Fijplre 1: Print sample of the Commodore CBM 4022 printer showing the entire character set, reversed and enhanced print, and user­
defined characters. 

inch in the MX-80. The line spacing 
can be altered (under software con­
trol) from between 1/216 and 
127 / 216 (0.0046 to 0.5880) inch in­
crements on the 4022 and between 
1 / 72 and 85/72 (0.0139 to 1 .180) inch 
increments on the MX-80. 

Characters printed by the 4022 can 
be enhanced (widened). This can be 
done several times, if desired. Print 
enhancement with the MX-80 means 
emphasized print and/ or double 
striking; both processes make the 
characters closer to correspondence 
quality. The 4022 is a tractor-feed 
printer that accepts paper in 4- to 
10-inch widths. The print head is 
disposable, has a useful life of from 
50 to 100 million characters, and 
costs Jess than $30. (Another dis­
posable print head, which is longer 
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lasting and 3 decibels quieter, sells for 
around $40.) The ribbon is housed in 
an easily changed cartridge, which 
needs replacing after about 3 million 
characters, that sells for around $14. 
Otherwise, the basic internal hard­
ware of the two machines is virtually 
identical. 

In printers, as in marriage, com­
promises of ten must be made. In 
order to accommodate the versatile 
CBM operating system, the 4022 has 
missed some of the juicier features of 
the MX-80: 

•The MX-80 prints 10 characters per 
inch (cpi) at 46, 73, and 105 lines per 
minute for 80, 40, and 20 columns, 
respectively. The corresponding print 
speeds for 10 cpi with the 4022 are 30, 
50, and BO lines per minute. 

•The MX-80 has its own set of 64 
block-graphic characte.rs. (l believe, 
however, that these graphics are far 
less interesting than the Commodore 
graphics.) 
•The MX-80 has U printing modes 
that combine four character-width 
sizes: normal, 10 cpi; normal double 
width, S cpi; compressed, 16.5 cpi; 
and compressed double w idth , 8 .25 
cpi with four print densities: sti:m­
dard, empfzasized, double strike, and 
emphasized plus double strike. 
Epson's MX-80 prints all these com­
binations of print sizes and print den­
sities-except enhanced and en­
hanced plus double strike for the two 

compressed sizes. 
•The four type sizes used by the 
MX-80 give a range of 40 to 132 
characters per 8-inch line. The CBM 

http:characte.rs


Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un­
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPU, disk controller, I/ 0 
and memory boards have been 
the result of some very pur­
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc­
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com­
puters what they are today. 

Fast, reliable and powerful. 
System 2800 computer sys­

tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex­
pand as your organization's 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy , tape and hard disk 
single or dual drive subsystems. 

Select CP/M~ MP/ M1or 
OASIStloperating systems to run 
all your word processing and 

accounting programs. No mat­
ter what size organization you 

control, control­
ling will be 
easier from 
now on. 

See the 
System 2800 

from Systems 
Group, they're 

what computers should have 
been in the first place. 

t rq:is1r red mukm:ui; of Di ~it';i l R<·n·uch 
t1 r1.'°'1Sh:rr;1t tt :1.dl.1t'l;_i rk n( Ph:.asc: Om; S>·.srcn1:s 

Dealer Inquiries Invited 
For dealers only, circle 371. 

All other Inquiries, circle 372. 


l\'ti i§ 11fJ Group 
Aoi...~o• M EASUR EM ENT ~y5 tems &. comrol?t 

lt~01po«tU~i1 

160 1 Orangewood A\'enue 

Orange. Ca.J ifornin 92668. (7 14) 6:!:.!·'1460 


rw x1n;LEX 910 593 ·1350 SYSTEMCRP (lf{( ;1-: 


Be Permanently Impressed. 

The Expandable Computer Family 
front Systems Group. 

1981 1983 1985 
Today's Requirements Tomorrow's Requirements Your Future Requirements 

Du.al nappy single or mulli·user system IO M byte ha rd d isk a1id rloppy drive, 40M by te hard disk and 20M byte tape 
single or multi-user sys tem back-up, s ing le or multi -user syste m 



4022 has one print mode and one type 
size giving 10 cpi or 80 characters per 
8-inch line. Characters can be wid­
ened, however, for special effects. 
•The character matrix of the MX-80 
is 9 by 9 dots, whereas that of the 
CBM 4022 is 6 by 8 dots (5 by 8 for 
nongraphic characters) . This allows 
two-dot lowercase descenders for the 
MX-80 versus one-dot descenders for 
the CBM 4022. 
•The MX-80 has four indicator 
lights: Power On, Printer Ready, 
Paper Out, and On Line. The four 
switches on the MX-80 are Power 
On/ Off, On Line, Form Feed, and 
Line Feed. In addition, a warning 
buzzer responds to paper-out and er­
ror conditions. The CBM 4022 has 
one indicator light (Power On). 
which also flashes for paper out, and 
two switches: an On/Off switch and 
a Paper Advance button that takes 
you to top-of-form or feeds con­
tinuously if held down. 
•The MX-80 lists for $645; the CBM 
4022 lists for $795. Since no addi­

tional interface board is needed to 
connect to PET/CBM computers, 
you could come out ahead with the 
4022. 

CBM 402.2 Versus CBM 2022 
How does the CBM 4022 stack up 

against its predecessor, the CBM 
20221 Physically, they are quite dif­
ferent. The 4022 is lighter and far 
more compact. It is also much 
quieter- a plus for the families of 
nighttime programmers! The 4022 
has true lowercase descenders; the 
2022 does not. 

Both printers share a slightly an­
noying bug. When in the lowercase 
mode, the backslash, the left arrow 
and up arrow, and the left and right 
brackets must be shifted to achieve 
their normally unshifted appearance. 
For their shifted versions, or 
graphics, you must type them un­
shif ted. I have learned to live with 
this . The earlier model's paper ad­
vance couldn't find the top-of-form, 
but it was useful for advancing the 

paper short distances without turning 
the knob . The new model makes it 
more difficult to back up the paper 
without crinkling precious hard copy . 

Both CBM printers have format­
ting and other features that are con­
trolled by a system of secondary ad­
dresses (sa) . These features are ac­
tivated by opening files (channels) to 
one or more of the secondary ad­
dresses and then printing to the ap­
propriate file. The earlier model 2022 
had these seven secondary addresses: 

sa 0: Print exactly as received 
sa 1: Print according to an estab­

lished format 
sa 2: Establish format field 
sa 3: Set number of lines per page 
sa 4: Activate error messages 
sa 5: Design custom character 
sa 6: Set spacing between lines 

The later model 2022 added an 
eighth secondary address (sa 7) that 
switched the entire PET ICBM char­
acter set from uppercase / shifted 

Photo 1: Manufactured in Japan by Epson , the new CBM 4022 co mbines the hardware features of the MX-80 with the upgraded 
operating system of the CBM 2022 printer. 
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The considerable 
benefits of aper­
sonal computer like 
the Osborne 1® are 
often intangible, 
often exciting, and 
always expanding. 

The value of the 

$1795 includes this 
hardware: 
Z80N" CPU with 64K RAM D 
Dual floppy disk drives with 100K 
bytes storage each D 5" CRT D 
Business keyboard wi th numeric 
keypad and cursor keys 0 
RS-232C Interface D 
IEEE 488 Interface D 
Weather-resistant. portable
housing D Operates on European 
and American voltages D 

ct: 

$1795 includes this 
software: 
D CP/M ®Operating System 
0 WORDSTAR ®word 
processing with MAILMERGE 
D SUPERCALCTM electronic 
spreadsheet 
0 CBASIC® 
D MBASIC 

Osborne 1is clear T11dem1tb: llQA· Z»og Col'P:ltllttB 
SllJ'UCALC Sorcini Cot'OGfl!ICila 
Reglsu :1td lrMlt.mu1C1:and simple: SBORNE 
OSSO ' 01.Wnt ~pU!lt COIDOUban 
CM.t .. °'<! I.ti Rtst.aitfl MBASIC Ml(:ID'SOl 

Call (415) 887·8080 for UH> namo of your noarest au1horlzed C8ASC C_.. S)>l<mt. ""­
WOf't'S1All MAlW.(~ Mlg'oPtq. lrOenm:wl$1795. Complete. OSBORNE 1 oompuler relallcr. 
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GARBAGE PROBLEM? 
Memory loss • Errors • Crashes • Reboots 

Take out the garbage 

Iwith Il:JrU:JI~ @l1JJU~LI lbU~§ ® 
Sr:> I K~, SURGE ANO 

NOISE SUPPRESSOR 

• Six protect~d receptacles 
• load rating of 15 amps 

r r 
f r I 

• Broad band RFl suppression 
• Maximum transient current 

of 6000 amps (8X20us) 
s399s PLUS S1 .75 

only FOR SHIPPING 

PROTECTS COMPUTERS, TELEVISION~ 
PERIPHERALS. VIDEO GAMES. VCR'S 
AND OTHER ELECTRONIC DEVICES. 
SUPPRESSES DAMAGING POWERLINE 
TRANSIENTS AND RF INTERFERENCE. 
BWJ TECHNOLOGY INC BOX 6214 ARLINGTON , TX 76011 

~ • DEPT. B (817)277-2726 

CHECK, MONEY ORDER, VISA, MASTER CHARGE • TEXAS RESIDENTS ADD 5% 

A new and powerful computer has been born •. • 
the System 83. The versatile UNIX• operating system 

pilots the System BJ's raw power through a myriad of 
software such as " C", FORTRAN, PASCAL, BASIC, COBOL, 

and even Networliing. Step into a bold new frontier with more 
power than you e ver dreamed possible. 
0 UNIX V7 configured by UN ISOFT .. 0 Full IEEE 696/5·100 Com· 

palajiility 0 MC68000 BMHz Proce 5'or D 32-Bil Dala O perations 
wilh 32-Bit lnlernal Regislers 0 16-Bil Dala 

Transfer Operalions 0 Memory 

Management Allows 

Concurrent Use ol 

Mapped and Non­


mapped Address space 
0 16 Mb ol Main Memory Directly 

Addressable 0 7 Veclored lnterrupl Levels 
0 256 Kb of RAM wilh Parity Per Board Slol 
"' UNIX i~ ;i Lradema.rk ot Bell t.abor;uoric5 and j(, suppor1ed oo rhe 

DUAL Sy;iem 83 by U ISOFT 
"' UNISOFT i• > iradcm>rk o f UNISOFT Co1po1••lon of 6e1kclcy, CA. 

~ DUAL SYSTEMS 
system re liability/Sy !e m inl egrity 

720 Channing Way • Berkeley • CA 94710 • (4151 549-3854 • Telex : 172029 SPX 
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graphics to lowercase / shifted upper­
case. However, this upgrade had one 
nasty bug. Often, when another 
secondary address was accessed, the 
character set would switch inex­
plicably to lowercase. The only 
remedy for this was to reset the 
printer by turning it off and then on 
again. The CBM 4022 has overcome 
this problem with the addition of 
three more secondary addresses : 
numbers 8, 9, and 10- for a total of 
11. Secondary address 8 switches the 
printer back to uppercase mode. 
Secondary address 9 closes the chan­
nel to sa 4, the error channel, and sa 
10 resets the printer so that only sa 0 
(the default channel) is left open . 
These new addresses allow much bet­
ter and more reliable direct keyboard 
and software control of printer func­
tions. The last four secondary ad­
dresses for the CBM 4022 are : 

sa 7: Switch to lowercase 
sa 8: Reset to uppercase 
sa 9: Turn off error channel 
sa 10: Reset everything 

Let's look at some of the 4022's 
features in more detail. 1f a file (chan­
nel) has been opened to sa 1, all print ­
ing will be in a format that was 
previously established. This format 
was set up by opening file sa 2 and 
then assigning a format field (or im­
age string) to a string variable, then 
printing that string variable to the file 
open to sa 2. The format field that 
governs output layout is similar to 
the image fields used in the PRINT 
USING command found in some ver­
sions of BASIC. 

Here are a sample PRINT state­
ment, a format field , and the for­
matted printout. (The values of the 
variables used are A$ = "OK", 
A = 37 , B = 86, C = 8.27 , 
D = 1. 28, E = 1.25, F = 26 .51, 
G = - 3, H = -3.) The PRINT 
statement is: 

PRINT#l,"A$CHR$(29)CHR$(160) 
CHR$(29),A,8,C,D,E,F,G ,H" 

The format field for this PRINT state­
ment is : 

AAAA AAA ZZZZ RI 9999R I 
99.99 ZZ.99 $99.99 $$$.99 599 99 ­
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CRTFonm™ is a p>rogrammer productivity t ool that sa:m,_a:;:a,_ 


CRTFoRM proou~s a friendly bug free inter­
face between ertd users, and the o1Jpticdt1ons 
progrqmmer. 

CRTFoRM makes sure that end users enter Informa~ 
tion correctly. and gives error messages (In plain En­
glish) if they don't. It guarantees that ptogrdmmers 
wUI receive correct lnform(Jffon without having to 
write hl,mdreds of lines of error checking code. 

CRTFORM allows yoo to modify program inptJt speclf­
icatioos wlthoot requiring expensive and time con­
suming changes In dPP!icattons code. It even gen­
erates a source code skeleton (Pascal, BASIC, 
COBOL FORTRAN. Pl/ I, and Ada) to Interface the 
progrdmmers' appllcat1on ce>Qe to the CRTFORM run­
time module. · 

The CRTFORM package consists of: 
• A forms managerftlat ma-ll~lates rdndorn occess 

files of Input speclfiooti<tl forms. 
• An editor that creates end modifies the~­

I cations forms. 
• A print utHl1Y that produces hard copy of forms and 

their specificatioos. 
• A code generator that writes source code skele­

tens for ease of program Interfacing. 
• A termlnal-lndepef)dent runtime module in the 

machine language of your host processor. 

C~TFORM is aVdilable under the CPI M, UCSD, and 
Apple Pascal qperal:ing systems. Please call or wr1te 
for further information on OEM licepsing arronge­
ments, or for the nqme of your neorest CRTFORM 
dealer. 

PROGRAMS THAT WR~EPROGAAMS 

SIATCOM 

CORPORATION 

5766 BALCON ES SUITE 202 
AUSTIN, TEXAS 78731 
P HONE 5 12/ 4 51 -0221 

Circ le 360 on Inquiry card. 
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TWO TO 

REMEMBER 

256 Kb Dynamic 
Memory... 
Available now from Dual Systems : 
DMEM/ 256 memory board§. Put 
the most density of memory ever 
available on your IEEE/ S-100 bus. 
Get industria l-grade quality with 
this ruggedly built board ; it 's 
been burned in for 168 hours. 

O FULL 256 Kb on a single board. 
0 TWO INDEPENDENTLY 

ADDRESSABLE 128 Kb BLOCKS. 
0 RUNS IN 8 MHz System. 

0 RUNS AT 4 MHz BUS SPEED 
(no wait lat s). 

0 RUNS IN 8 OR 16-BIT systems 
w ilh 8 or 16-b it wid data paths. 

0 EXTENDED 24-BIT ADDRESSING 

0 PARITY ERROR DETECTION ­
gen ' ral s e ither interrupt or 
ous error signa ls on error. 

0 OMEM/ 256KP (Pari ty ) . .. . 51345 

Static 
Non-Volatile 
Memory 
The Dual Syslems (M EM memo ry 
board s combine high peed 
CMOS m ·m o rics wilh new 3-'IO 
year lithium batteries to gi\1 you 
the nonvolatility of an EPROM 
board w hil retai ning the instant 
w ritabili ty of a high-speed 
read 1write RAM. 

0 RUNS AT 6 MHz 
(no wait states). 

D 8 OR 16-BIT with 8 or 16-bit 
wide dala paths. 

0 EXTENDED 24-BIT ADDRESSING 
and bank se l ct. 

0 CMEM132K .............. 

0 CMEM 116K .... . ...... . . . 

0 MHvl t BK . . . . . . . . . . . . . . . 

$895 

$795 

5695 

OE~1 .ind Dealer pric1nK I> ~'1..a ll.ahle 

~le§. r~pre~vn 1 a11~e\ m " ' O'lil mem;i1Joll Lan .art>.1~ 

syste m reliability/system integrity 

DUAL SYSTEMS 
~20 Ch.inning Way, BE>rkeley. Cr\ 94710 
(415 1 549·3854 3890 · Telex: 172029 SP>. 
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3 LI NES PER INCH 

TIGHTEF~ +-HI I I ~,:;;~ 
L I r -~E -+++ I I I ~~ ,:;.;"11111 

t: F'l-iC H~G +HI I \ ~,:~<"Ill 
8 LINES PER INCH 

i"~[)F: l' · IAL +1-+ I I I ii ~;;.,.._ 
LIHE ++-+l l l ~~w 
::W AClt·W +H· l I \ ~;;;""I 
6 L H~E~: PER I r ·~ CH 

Figure 2: Tliree examples of /h e li11e spac­
ing available with the CBM 4022. 

The formatted printout is: 

OK 0037 I 86 j 8.27 01.28 $1 .25 
$26.51 - 3 3­

The CHR$(29) in the PRJNT state­
ment is a string delimiter that assigns 
spaces to the right of a string equal to 
the number of spaces in the format 
field to the right of the alpha (string) 
field. The As represent characters in a 
left-justi fied alpha field and are right 
padded with blanks, if necessary. The 
CHR$(160) prin ts the first character 
of the next alpha field as a blank and 
then right pads the rest of the alpha 
field with b lanks. Otherwise , 
CHR$(160) will add an extra space, as 
well as convert unshifted leading 
spaces in a string t shifted spaces. A 
shifted space in a string will be ac­
cepted as a space for Formatting. 

The other symbols are numeric . 
The 9s are digits in a right-justified 
field and are left padded, if necessary, 
with blanks. Zs act like 9s, except 
blanks are left padded with zeros . A 
single $ next to a 9 or Z gives a fixed 
dollar sign, whereas using all $s up to 
the decimal gives a floating dollar 
sign. S prints the sign of a number to 
its left ( -12, +15); the - sign prints 
the sign of the number to its right: a 
blank if positive, and a - if 
negative . Literals such as vertical bars 

can be embedded in the format field. 
These embedded literals are useful in 
creating special forms as a part of the 
printout. 

When paging is turned on by print­
ing CHR$(147) to a file open to sa 0, 
the paper is advanced six spaces after 
60 lines have been printed . The 
number of lines per page can be 
changed from the default number 66 
by first turning on the paging feature, 
opening a file to sa 3, and then print­
ing the number of lines to that file 
(e.g., PRINT#3,33-which would be 
correct for 8 1/z- by SV2-inch paper). 
After 27 lines have been printed (six 
less than the 33 set by sa 3 in this ex­
ampie), the paper automatically ad­
vances six spaces: three spaces before 
and three spaces after the perfora­
tions - if you have planned correctly. 
When paging is turned off by printing 
CHR$(19) to a file open to sa 0, a top­
of-form function is performed. lt is a 
good idea to do this if you are not 
certain that all set lines have b en 
printed. 

Additional Features 
Six diagnostic error messages can 

be accessed by opening a fiJe to sa 4 : 

*PE:L * Lines per page out of range 
*PE:C* Bad command (invalid sec­

ondary address) 
.. PE:M* Data-format mismatch 
*PE:E.. Exponent error 
*PE:F* Bad format 
*PE:T* Terminator error (change of 

sa before carriage return or 
other terminator detected) 

This error channel can be turned off 
by opening a file to sa 9, printing to 
that fi le, and then closing the file. 

The User's Manual gives a method 
for designing custom characters that 
sho uld be changed to the following: 
Fill in a 6 by 8 matrix with dots w here 
you like. Each row in this matrix is 
assigned a value that is a power of 
two from 1 (bottom row) to 128 (top 
row ). The dot values are added for 
each of the six columns, assigned a 
CHR$ value, and then printed to a 
file open to sa 5. This character can 
be printed as CHR$(2S4). 

Opening a file to sa 6 allows you to 
change the normal spacing of 6 lines 



IMl11fi1e belng abl to use your 
mputer cond aft r beginning an 

c ten i e printout. 
Visualize your printout wilh page 

breaks, page numbering and titles, 
margin of your choice indented 
carryover line , on any size paper! 

Appreciate the time and money you 
will ave by not waiting on your 
printer. 

SooperSpooler, a buffered printer 
interface. maintain control over your 
printer while you go on u ing y ur 
computer for more productive 
activities. Eliminate waiting while 
y ur printer peck. through a long 
document. ooper po ler accepts 
informat ion from your computer at up 
to 2500 character per econd and 
feed ii to your printer as fas t a it can 
handle it-without u ing any of you r 
computers memory or time 1 A · ·oon 
as ooper pooler ha tored your 
document in its buffer, control of your 
computer i returned to you. 

SooperSpooler features include: Options: 
• 	 16K Memory- Will handle mot of • Serial Board-$95.00- 0ive you 

your printing j . (e pandable, ee th option f any combination f 
option ) . erial or parallel input oroutput. Can 

• Buffer 	 talU Readout- Lets you al be u ed for modem tran mi ion. 
know ju t how much data is tored •Memory Expan ion-$159.00­

• 	 pace Compre ·ion- Make the Additional 46K for a total of 62K 
be t u e f memory on columnar • Cable -Available per your 
document · application. 

• Pagination- liminate prin tout on TM 
page perforati n SooperSpooler by Compulink 

• Page 	 tops-For ·ingl heel -The missing link that gives 
printouts your microcomputer 

• Headers and Page umbering­ mainframe printing. 
Give your Ii ting a profes ional look 

• lndcnuttion on Carryover Lines­
Easy 10 find the beginning of a line COMPUUNK 

• SelfTest Rou tine- You instamly CORPORATION 
know that all is well 

1840 .l ndu trial ircle . Depl. A • 	Al l Features oftware ontrollable 
Longmont. CO 80501 

-	 Your program can take over (303) 651·2014 
• 	Plugs into Most Computer Order line: 800·525-6705 

S tern ·-Standard cable available 
• $349.00! - 16K parallel I/ unit Dealer inquiries welcome 

Clrcle 86 on Inquiry card. 

POWER 

SoaperSpooler 
lllTELLICHT PIUITER lllTEIFACE 

RESET 
SPACE 

COIPIESSIH PACE 

BUFFER STATUS 

• Money Orders 
• COD 

Add $3.00 per order for poswgc and haridling 
0D add$3.00 

• 	Ma tcrCard Colorado residems add silics tax 

http:add$3.00
http:ion-$159.00
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Toughest Boards 
in Town ... 
IEEE 696/S-100 
NON-STOP CLOCK 
Keeps time with power off. Our 
industri al clock utilizes a n w 
lithium battery fo r 3-8 years use. 
Easiest clock to program you'll ever 
see. Run in all 5-100 systems. 

D Year, date, hrs, rnms. s cs 
D Uses new LSI CMOS hip. 
D Vectored interrupts. 
0 CLK-24 5250 

AID CONVERTER 
lEEE69615-100 AIM-12 industrial 
standard module designed for 
industrial analog-to-digital use. 
0 Runs mall S-100 system s. 
0 J2-ch,111ne l, 1b-d1lferen11,1l 012-bit 
re olut1on1accura . D 25-microsecond 
<.onversrons. 
D lnstrun1 n1a t1on amplifier 
0 BASIC program provided 
D AIM·12 .. 5695 DAIM-12B wi l-1000 
!;Jin transducer amplifie r 

DIA CONVERTER 
AOM-"12 IEEEb9615-100 industrial 
leve l digita l-to-analog (0 1 A ) 
co nverter. 

0 12-b it ± 11_ L.S.O. accu r.:i cy over 
iu ll O-i0°C tempera ture r,1nge . 

0 Outputs 0-10, ± 5. or_ 10 vol ts 

0 Short tircu it protection, all o utput>. 

0 Sw 11ch-programmable ior muluple 

hoards. 

0 AOM-12. 5575 


VIC 4-20 
Standard output for industrial 
ontro l 4-20 mA DIA conve rte r. 

Used in conjunction with the 
DIA board. VIC4-20, 5<!45 

DUAL 77 Data Acquisition 
and Control System-
A Z-80 based system built to indu trial 
standards; designed for s ve re environ­
ments l!ASIC language makes pm­
gramm 1ng asy. Access 10 hundr rls 
of ensors. Expandabil ity to meet )'Our 
increased needs. 'lonvolatil c memory. 
Pow er interruption recovery \~1th Juto­
mallc restart DUAL 77 includes 
AOM-12 , A l 1-12, CLK-2 4. b 4Kb 
!2-CMEM 32KJ. - ·Sl ,Q port ! 10·21 
and tw in 8" 1 Mb dri ves wrth cp1111, 
BASIC ;ind cho ice oi vid o or prin ter 
term inal 512,495 . DUAL 7 i A basic 
con t roll r onlv w1tht)Llt dm•L'. , SO it\\ are 
and terminal : 's6.310. 

syste m re liabililyl syslem integrity 

DUAL SYSTEMS 
no Chdlll1111g \\'dy, ElerkE•ley, (A 9-1710 
141 51 5-1 9-385-1 3890 Tele' 172029 SPX 
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Funct ion CHR$ Value Keystrokes 

Enhance On CHR$(1) none 
Enhance Oft CHR$(129) none 
Paging 011 CHR$( 147) CLRIHOME (sh ifted) 
Paging Off (Reset) CHR$( 19) CLRIHOME 
Reverse Field On CHR$(18} OFF/RVS 
Reverse Fie ld 011 CHR$(146) OFF/RVS (shifted) 
Carr iage Return CHR$(1 3) RETU RN 
Carriage Aelurn (no feed) CHR${1 41) none 
Line Feed CHR$(10) none 
Uppercase CHR$( 145) CURSOR UP· 
Lowercase CHR${17) CURSOR DOWN ' 
Skip Space CHR$(29) CURSOR RIGHT 
lnserl Leading Blanks CHR$( 160) SPACE {shifted) 
Quote CHR${34) Quote (") ·· 

• These lunct1ons are reversed if sa 7 is in effect. 

• • Th is can be a lorced quole wi thin a PRINT statemenl. Also . an odd number ol quotes 

allows cont rol characters to be pr inted in thei r graphics iorm. 


Table 1: Co111ro / cliaracters sent Jl1rougli secondary addresses 0 and 1. 

per inch (see figure 2). To do so, you 
must choose a divisor for 216 that 
will give a quotient that is the number 
of lines per inch that you want (de ­
fault = 36 for 6 lines per inch ): 18 
yields 12 lines per inch and is nice fo r 
graphics that normally get too 
st retched out vertica ll y when printed; 
24 yields 9 lines per inch, but some 
graphics with this spacing are sti ll too 
stretched out. If you want normally 
spaced text and somewhat com­
pressed graphics , you can leave an ex ­
tra space between text lines in your 
program and then change your spac­
ing to 12 li nes per inch. The User's 
Manual needs a revision on line spac­
ing. The values given on page 31 are 
incorrect; they are left over from the 
model 2022 . To correct them, change 
the 144 to 216, and change the 
divisors accordingly. You ca n use any 
divisor from 1 to 127. Dividing 216 
by 1 will , of course, give a q uotient of 
216- the number of lines per inch 
(11216, or 0 .0046, inch spacing). 
Dividing 216 by 127 will give a quo­
tient of 216/127, or approximately 
l.7 ltnes per inch (1271216. or 0.5880, 
inch spacing). 

The CBM 4022 and 2022 both have 
a set of special control characters. 
T heir functions and equivale nt 
keystrokes are listed in table l. 

To get more info rmation on the use 
of these controls plus the other 
features of the CBM 4022, consult 
either the Commodore User's Manua l 
or the appropriate sections of the Per­

sonal Computer Guide, 2nd edition, 
published by O sborne / McGraw-Hill. 

Conclusions 
The CBM 4022. manufactured by 

Epson for Commodore, is the dot­
matrix printer of choice for users of 
PET ICBM computers because of the 
Co mmodo re s pecifici ty of its 
operati ng system . It compares well 
with its cousin, the Epson MX-80. 

This printer is an improvement 
over the earlier CBM 2022 because it 
has true lowercase descenders; is 
quieter ; h as an inexpensive . 
disposable print head; uses a car­
tridge ribbon ; and has overcome 
some serious bugs with the addition 
of three new control channels (sec­
ondary addresses ). 

The CBM 4022 features control 
cha racters, secondary address chan ­
nels, the fu ll CBM 256-character set 
with graphics , and user-designed 
characters. Although the CBM 4022 
still has a minor bug or two, its 
weakest point is the inaccurate user's 
manua l. 

The $795 list price is reasonable , 
considering that a simple cable is the 
only extra expense. 

I have used both the CBM 2022 and 
the new CBM 4022 printers during 
the last year. Although most of my 
time has been spent with the earlier 
model , I am very pleased with the 
upgraded version as it has worked 
well for me. I enthusiastically endorse 
the Commodore CBM 4022 printer. • 



IQ~!~~~:ware for 
CP/M systems, GRAFTALK re­

duces data to pictures, giving you the 
ability to look at information that would 
otherwise be a boring text file. 

GRAFTALK is friendly and easy to 
use. Great for first-time users. But 
that doesn't mean GRAFTALK lacks 
capability. 

Bar charts. Pie charts. Line plots. 
Symbol plots. Composite plots. Text. 
Color: Advanced graphics. over 100 
powerful commands, and sophisticated 
"tuning" features. 

You name it, you can picture it. 
Available from: 

Lifeboat Associates 
(212) 860 0300 

Tr•demark~ CPtM: D1g•tal Research 
GP.AFTALK Redding Group. Inc 

2e~J~~p~!:t! 
graphics and alphanumerics, from 

DATATYPE. 
The AUTOGRAPH terminal is based 

on the popular Tele Video series. So 
you get all the terminal you need for 
your CP/ M system's alphanumeric 
requirements. 

We've added the logic necessary to 
make the terminal fully compatible 
with GRAFTALK. (With ISSCO's 
Tell-A-Graf and Tektronix graphics 
software, too.) And you can combine 
a graphic display with alphanumeric 
information. (We can even supply 
retrofits for your TeleVideo terminals.) 

The AUTOGRAPH dot matrix 
printer is quiet, reliable, and fast. (You 
get up to 200 characters per second at 
only 54dbA.) 

The 7 x 9 dot print head will also 
produce draft-quality and correspon­

dence-quality letter characters. In the 
graphics mode you get a true hard 
copy of the graphics you create on 
your AUTOGRAPH terminal using 
GRAFTALK. 

, ~~c~~!:~t graphics to 
~ work to communicate your busi­
ness information. Quickly, easily, and af­
fordably. Your local AUTOGRAPH dis­
tributor can provide a demonstration 
of GRAFTALK and the AUTOGRAPH 
series. 

Call or write DATA TYPE for more 
information and the name of your local 
AUTOGRAPH distributor. 

DATA TYPE 
2615 Miller Avenue 
Moun a1n View. CA 94040 
(4 15) 949 -1053 
Telex 172042 

Circle 120 on Inquiry card. 
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If mail-order shopping a little sunshine into 	 OKIOAIA MtCROLllJE 5< II gq DODISK ETT E STORAGE 
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Alpha Byte. PHOllCTO~ 'J , 1'..0 O•~~ C~pa •IVI Zl 95 CORVUS 
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PC BOOIA CPU 699 00 20 MEGABYTES 5SJ5 00 
your phone. ALPHA DISKS 21 95 PC B011A 0 5~9 00 MIRROR BAC~ UP ns oo 
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Four New Products 

from Radio Shack 

by Chris Morgan 

It was Chrisrmas all over again on 
January 19 ar Radio Shack in Fort 
Worth. Texas. where a quartet of 
major new products was unveiled 
during a day-long session. Some of 
the announcements were expected. 
Others were surprises. 

The TRS-80 Model 16: 
Two Computers In One 

The most significant announce­
ment was for the new TRS-80 Model 
I 6 computer. which contains a 
Motorola M68000 processor (see 
phmo I) . Externally. the unit looks like 

the TRS-80 Model II (in fact the case is 
virtuaJly idemical to the Model ll's/. 
but the front bezel has been rede­
signed to accommodate either one or 
two slim-line 8-inch drives. Two of 
these drives fit rnto the sa me amount 
of space as a single. standard-width 
drive. The big surprise is rhar Model II 
owners will be able to convert their 
machines to Model I6s by adding 
two printed-circuit boards that 
together cost s 1499. But there's one 
limitation: the maximum RAM 
rrandom-access read/write memory) 
on the upgraded Model II system is 

Photo 1: Radio Shack enters the 16-blt market with the Model 16. While 
cosmetically very slmllar to the Model II, the Model 16 contains a Motorola 
68000 processor and can address up to 512K bytes of memory. Two slim-line 
8-lnch floppy-disk drives can be Installed In the same space occupied by one 
standard-width drive. When used In conjunction with Radio Shack's 
8-megabyte Winchester hard-disk drive, one drive Is sufficient. The Model 16 
also contains a ZSO processor. Though normally used for disk 1/0, the ZBO Is 
employed In a Model JI emulatlon mode and addresses Its own 64K-byte 
memory. Upon booting up, the Model 16 automatlcally enters the 16-blt mode. 
A few slmple commands place the machine In Model II emulation mode. 

256K byres. whereas rhe Model 16 
allows the user up m 5 I 2K bytes of 
RAM on boa rd. 

The Model l 6's most important fea­
ture is its built-in Z80 coprocessor with 
64K byres of irs own memory that 
allows rhe user to run all exiscing 
Model II software. Radio Shack's sim­
ple buc clever idea is ro free up the 
68000 processor by using the 280 for 
disk and 110 routines. This has ro be 
one of rhe most eleganr answers ro 
the question of 8- and 16-bit com­
patibility The operating system !Radio 
Shack's own designj boots up like the 
Model JI . but automatically enters the 
16-bit mode. A simple keyboard 
message from the user switches the 
system w the 280 mode. 

Floppy Disks and Hard Disks 
The slim-line floppy-drsk drives are 

double sided and double density. 
with slightly more than one mega­
byte capacity each rformatted) . Nor­
mally, a user would get only one 
floppy-disk drive for operacing rhe 
Model I 6 w·ich a Radro Shack 8-mega­
byte hard-disk unit Such a configura­
tion jwith the maximum 5 I 2K bytes 
of RAM) costs s l I . 19 1 -a bargain. 
By comparison. che least-expensive 
configuracion. feacunng I 28K bytes of 
RAM and one disk drive rno hard 
drskj. Costs s 4999. This certainly 
grves the IBM Personal Computer 
some comperirion . lft should be kept 
1n mind rhac the Model 16 lacks some 
of the IBM's features. such as color 
graphics.) 

The announcement of the TRS-80 
Model I 6 gives the 68000 processor a 
firm footing in the l 6-bit sweepstakes. 
!Can Apple be far behind w ith its 
68000 design?) It's safe co say char the 
l 6-bit era is underway. 
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An Updated Pocket Computer 
The PC-2 Packer Computer is an 

improved version of the current 
TRS-80 Pocket Computer. now 
known as rhe PC· I . Like the PC- I , the 
PC-2. shown in photo 2. 1s manufac­
rured for Radio Shack by Sharp. in 
Japan. and fearures a built-in real-rime 
quartz clock; a 7-by- r 56 dot-matrix 
liquid-crystal display: an 8·bit pro· 
cessor operating at 1-3 MHz: a new 
extended BASIC package with r.wo­
dimensional arrays. built-in arithmetic 
function·s. and variable -length 
character smngs: a four-color prinrer­
plotrer/dual-casserre interface !more 
about this larerj ; and a 60-pin 1/0 con-

Photo 3: Though cosmetically slmllar 
to the Model Ill, the DT-1 video ter­
minal uses the same monitor section 
as the Model II. Communication Is 
through an RS-232C port, and both 
serlal and parallel printer ports are 
provided. Transmission rates of from 
75 to 19,200 bps are supported, all 
through keyboard commands. 

Photo 4: The DT-1 video termlnal 
achieves new heights In configurable 
systems. Not only does the DT-1 have 
bullt-ln provisions for emulating four 
popular termlnals, It can also be pro­
grammed from the keyboard to 
emulate most other termlnals with 
slmllar capabllltles. Emulation and 
transmission parameters are stored In 
an EEPROM, which means, In effect, 
that the OT-I programs Itself. 
Parameters can be changed on a more 
temporary basis as well, without 
being programmed Into the EEPROM. 

Photo 2: The PC-2 Pocket Computer from Radio Shack features an optional 
four-color PC-2 Printer/Plotter. The PC-2 contains 2.6K bytes of RAM and 16K 
bytes of ROM. Provision for a plug-In module allows an additional 16K bytes of 
RAM. ROM, or both. A 4K-byte RAM module Is avallable for S69.95. PC-2 
perlpherals are Intelligent and contain additional RAM and ROM. The 
Printer/Plotter ca n produce nine sizes of characters and plot graphs and charts 
with a resolutlon of 0.2 millimeter. 
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nector that brings address data. inter­
rupts. riming, and control signals to 
the outside world. 

The basic PC-2. which reta ils for 
S2 79.95. contains 16K bytes of ROM 
tread-only memory) and 2.6K bytes of 
RAM . There is provision for one addi­
tional plug-in module which may be 
RAM. ROM. or a combination of 
both. A 4K-byte RAM module is avail­
able for 569.95. and an SK-byre RAM 
will be introduced in the near future. 
The SK-byte RAM is expected to cost 
almost as much as two 4K-byte 
modules. A I 6K-byte RAM module is 
planned. but its introduction will de­
pend on how quickly the price of 
16K-byte CMOS RAMs drops. 

Peripherals for the PC-2 will be in­
telligent and w ill contain their own 
RAM and ROM which will further ex­
tend the unit's memory capaciry. An 
RS-232C interface plus software will 
also be introduced. 

A Miniature Four-Color 
Printer/Plotter 

The PC-2 Printer/Plotter is im­
pressive . Packed into the unit's 

TP~ 

I ( 
L 

r- · ) 

ClUU(1~ CED 
POCKE T 

COllPUT ER 

minuscule chassis is a four-color plot­
ter that " draws" letter-quality charac­
ters in nine different sizes on standard 
2V2 -inch adding-machine tape and 
creates four-color graphs and charts 
jsee figures I and 2). A small circular 
barrel holds the four miniature 
solenoid-selectable pens. 

The PC-2 Printer/Plotter is not a toy; 
ir is capable of plotting with a resolu­
tion of 0.2 millimecerl lt features a sim­
ple. yet sophisticated paper-drive sys­
tem that anchors one side of the 
paper rape with a small nubbed 
wheel. This arrangment alJows the 
plotter to move the paper tape back 
and forth repeatedly by as much as 
l 0 centimeters as it creates an image. 
In the character mode. the printer's 
average speed is 12 characters per 
second (see photo 2) . 

The DT-1 Video Termlnal 
Radio Shack has done some unique 

things with its new terminal entry. the 
OT-r. shown in photos 3 and 4. For a 
suggested retail price of $699. you 
not only get an 80-by-24 character 

1 

Figure 1: The Printer/Plotter for the PC-2 Pocket Computer Is capable 
of 0.2 mllllmeter resolutJon In four colors. Characters may be presented 
In nine different sizes. Charts and graphs are no problem for this 
machine. 

display. serial-communication port, 
and both serial- and parallel-printer 
ports-you also get the built-in capa­
bility of emulating a number of other 
terminals. including the Televideo 
910, Lear Siegler ADM-5. ADDS 25, 
and Hazeltine I 4 I 0 . This is accom­
plished by simple commands from the 
keyboard; no DIP switches ro ser. All 
emulation parameters as well as 
transmission protocols such as word 
length and data rate are then swred 
in an EEPROM (electrically erasable 
programmabfe read-only memory) . 
Thus. the OT- I actually reprograms 
itself. Even when power is turned off, 
the OT-I retains its emulation and 
transmission parameters . 

As if that weren 't enough. you 
have the ability to change any or all 
of the emulation and transmission 
parameters, which .allows you to 
emufate a number of other terminals 
in addition to those that are built in. 
The cursor is programmable from the 
keyboard and may be either a steady 
or blinking block or underline . The 
video attributes include normal. 
reverse. invisible, blink. underline. and 
half intensity. Data rates from 75 to 
19.200 bps are available. The black­
and-white monitor section of the 
DT-1 is identical to that of the Moder fl 
computer. 

High-Resolution BASIC Graphics 
Package for the Model II 

A s499 high-resolution BASIC 
graphics package that allows the user 
to create black-and-white graphics 
with a resolution of 640 by 240 pixels 
is now available for the TRS-80 Model 
ll (see photos 5 and 6) . The price in­
cludes a plug-in printed-circuit board 
with 32K bytes of on-board men:iory 
Because the high-resolution graphics 
are generated from a separate 
memory. both text and graphics can 
be overlaid on the screen and each 
can be cleared separately. 

The accompanying BASIC package 
features the same commands as the 
high-resolution BASIC for the TRS-80 
Color Computer. except tha t only 
black and white can be chosen. Radio 
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Shack is including a library of com­
mands that allow you co pass 
paramecers from COBOL. FORTRAN. 
or assembly-language programs-a 
nice touch . 

Yet ro come is a printer dump 
routine that lets che user dump che 
screen ro the Radio Shack Lineprinter 
VII!. Note: In order to use the high-res­
olution BASIC graphics package. your 
Model H must have the latest CPU 
(cenrral processor unit) board . 
because the original Model II CPU 
board has a different set of wait states 
than the graphics board requires. 

Radio Shack will retrofit any Model II 
with the latest CPU board if you bring 
your computer co a Radio Shack com­
puter center. The upgrade. if needed. 
is included in the cost of installing the 
graphics package. 

Flnal Thoughts 
These four new products from 

Radio Shack indicate both a continu­
ing commitment from the company 
to rhe furthering of the state of the art. 
and reaffirmation of the company's 
refreshing entrepreneurial approach 
to new computer products. • 

Photo 5: A bar graph produced with the Model II high-resolut ion graphics 
package. Both text and graphics can be mixed on the screen and selectlvely 
erased. 

~ANDOM ;CLEAR 
:OJM A$<l )*56. 
DEGREE .wA l T 0 

J 0 :~=0:~ESTORE 50 
.&:OR l J -=- lTO 10 
. ~EAD A.$ < l ) • 
PR!NT A$Cl) 

J S. ~OR J : JTO 60.A 
$ = J KEY$ . \t:' A 
$ (>" ·LET .J ::;; 50 

20. "-lt.X T J 
22.!F A$= "" THEN ."3 

5 
25 . ~OR J ~.j TO 10 . 

!F M1iJ$ ("1234 
ABCDEF " , J , 1 )=A 
,$LET K=J. J -- J2 

30 .NEXT J 
3 1 . Ti:- KCLS : ON K 

GOSUB 100, 2000 
' 600, 800, 300, 4 
00, 500, 700, 900 
, 1000 . GOTO 5 

35 . NEXT l l. l I=' RNO 
<25 ' )2THEN 10 

40.k.":-RND CJ 0). I t:" 
'<<>BTHEN 31 

45.GOTO 10 
50.QATA '' J - LCD 

d is p l ay & gro.P 
h : cs " i ' 2 - Fe a 
t 	ure s Banner " , 
· 3 - C ! ocl<, " , 4 

Beeper-" 
ss .nATA ' ·Q - 3- D 

Bo " Ch urt" 8 
· · P I e Ch art •· . · 
C - 2 - 0 Llser 8 

Figure 2: Mixing text and graphics 
Is easy with Radio Shack's new 
Printer/Plotter. Also shown Is a 
partial BASIC llstlng. 

Photo 6: Another example of what Is posslble using the Model JI hlgh­
resolutlon graphics package. 
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Integral Data Systems' Prism Printer 


Ed Umlor 

E & G lJmlor Enterp·rises 


4 South Street 

Milford, NH 03055 


Integral Data Systems (IDS} has introduced an 
innovative printer called the Prism, whose modular 
design uses add-on options which let you upgrade the 
machine a needed. 

The basic 80-column Prism is available for $899 and 
yie lds correspondence-quality print using an overlapping 
24 by 9 dot matrix. Printing bidirectionally at 110 
characte rs per second (cps) (up to 150 cps for propor­
tiona lly spaced charac ters) the Prism printer is capable of 
10, 12, r 16.8 character-per-inch densi ties, plus double­
wid th cha racters. 

Selec table standard features n the basic printer 
include automatic tex t justification, programmable 
horizontal and vertical tabbing, reverse paper feed, and 
"fine positioning" of characters to 11120 inch. Up to four 
different 96-character sets can reside within the p rinter at 
the same time, a lthough the basic unit is provided with 
only one 96-character et. 

The Prism is microproce sor con tr lled , with true 
logic-seeking capabil ity. It comes with a standard RS­
232C serial interface as well as a Centronics-compatible 
parall el interface. Serial trans mission rates from 110 to 
9600 bits per second (bps) are switch selectable. 

Six upgrade k its can be added to the printer at any time 
making it one of the faster printers in its price category . 
(As a comparison, an 80-cps prin ter drops to about 60 cps 
in enhanced mode and 40 cps in double-strike mode.) T he 
Prism doe not have a double-strike mode, a lthough it is 
capab le of providing it with the proper software. You can 
do reverse line.feeds. 

External Controls 
A lot on the top left side of the prin ter exposes the self­

test witch and the power-up configuration switcbes-a 
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At a Glance 
Name 
Prism Prrnr r 

Use 
Do1-matnx. primer 

Manufacturer 
lruegr I Dara Systems 
Milford. NH 03055 
f603j 673·9100 

Dimensions 
SO.column; 9.1 by 1 S.75 by I 2.4 1nclm !23. I by 40 by 3 I .5 cmJ 
132-colurnn. 9 I oy 21.6 by 12.'l inches f23 . t by 54.9 
by 31 5 cm1 

Fea tures 
80 and I 32·column models. 24 x 9 dot matnx . b1dtrec:r1onal 
pr1nt1ng at I IO to 150 cps. true logic seeking. automaoc 1e r 

1us11nca11on. programmable honzomal and verucal tabbing. 
96-characrer ASCH sec. up 10 four character sec~ cores•denL 
microprocessor controlled, RS-232C ana Cemronrcs-compatlOle 
1merraces. 

Options 
CUI St1r:"et Feeder. Dot Plor. Prrsm Color. Spnm Module. add1uona1 
character sets_ cassette ror fully automatrc sheet teed 

Price 

80-column. basic unit. s899; 132-column. basic unrr. 5 I 299; 

Options available now. Cut Sheet Feeder. Sr 49, Dot PloL S99: 

Pnsm Color. 5399. Spnnt Mode, S99 To come. Addnronal torus. 

599. casserte for au1omat1c Sh et feed. 5399 _Note: Unul Aprll I, 

1982 only-Special Option Package: Cul Sheer Feeder. DOI PloL 

and Sprin t Mode. s 297 _ 


Warranty 

90-day "m 1ted 




very nice touch in the design of the printer. Unlike most 
printers, you do not have to r move the cover or fumble 
with the unit to change the power-up paramete.rs. Thre 
switches located under this s lot provide self-test on/ off (a 

A Closer look 
The Prism printer gave me several pleasant surprises , 

The early JDS Paper Tigers were some of the loud st 
printers I had encountered. When fDS engineers designed 
the 560- and now the Prism- they acou tically insu la ted 
the case and lowered the noise level to les than 63 dBa , a 
level suitable for most office environments . (By the way, 
the ca e for the Prism is identical to th one used on the 
560.} 

The print qu ality in the normal mode is excellent. Most 
other printers require an enhanced mode (move over 1/ 2 

dot and strike again or double-strike mode {reprint 
en lire line) to achieve the same character quality . Fur­

thermore, lhe Prism produces this type at 110 to 150 cps, 
and may be used in any combination. Cul Sheet Feeder, 
Do t Plot graphics, Prism Color, and Sprint Module 
upgrades are availab le now; specia l character sets and a 
casselte for fully automatic sheet feed will be availab l in 
the near future. 

Cont rol Line Form Length 

S3·1' S3-2 S3-2 Length (inches) 

011 Off Of1 3 
Off Off On 4 
Of f On 011 35 
Off On On 7 
On Oft Of f 12 
On Off On 11 
On On OJI 8 .5 
On On On 14 

Contro l Line Serial Data Rate 

53-4 S3·5 blts per second 

Off Off 2400 
Ofl On 300 
On Off 9600 
On On 1200 

Selectrng Parity 

83-6 53.7 Paril Y.______ 

Off 011 No panty transmit space 
arr On No parity , transmit mark 
On Off Even parily 
On On Odd parity 

Table 1: DIP switch J . I m t don 1/1 £' lop lef1-/1m1d side nf tlrn 
µr'inter <md nccessi!1/e t l1ro11g f.i a s/111 /orated l'111n1 c01 1/ rols 

fo rm le11gtli 1 data rate fo,.- tlie R5-232C interface. crnd tire 
µarir.v. Alt/rough tlie switr/i sets tl1c default vnlttes 11µ011 

µowe r-11µ , they c: a11 lie oul'!rrirlrieir l1y softu.iare ro 11111rri11ds . 

toggle switch), print-parameter controls (DIP switch S4). 
and form-length and serial-interface-parameter controls 
(DIP switch S3) . The self-test switch is nonactive with the 
lever to the le.ft and acHve (only in the off-line mode ) 
when the lever is to the right. 54-1 and S4-2 set the 
character density and characters per inch (cpi}, 
OFF-OFF sets the 5-cpi mode (double-width mode), 
OFF-ON sets the 16.8-cpi mode (condensed mode on 
most other printers}. S4-3 selects 6 lpi (lines per inch) 
when OFF or 8 lpi when 0 _ $4-4 controls the automatic 
boundary skip (so the printer skips over the perforations 
on fan-fold paper) of one inch. When OFF, 54-4 disables 
the skip; when 54-4 is O N the skip is enabled. 54-5 is the 
switch TRS-80 users will be interested in . ON enables the 
auto linefeed on carriage return and OFF disables the 
auto linefeed. 54-6 controls the defaul t setting of the 
Sprint Mode and is not used in the basic Prism. 54-7 con ­
tro ls the expanded functions (JDS's name for software 
control). Once again , ON enables and OFF disables soft­
ware control. The functio ns of DIP switch 3 are shown in 
table 1 . 

On the right side of the top of the printer are two 
witdles and a marker plate with several indicator lights. 

The left switch is a three-position switch labeled 
FS /OFL/ONL (Forms Set / O ff line/ On Line) . The right 
switch is a spring-loaded, center return (off position), 
two-position switch labeled FF/lF (Form Feed / Line 
Feed) . T he indicators are for fault , on line, and power on . 

Software Control 
Many software commands are available with the basic 

unit . Here is a complete rundown . A line feed , Ctrl-J or 
CHR$(10). causes the paper / form to advance one line 
v rtically. A form feed, Ctrl-L or CHR$(12), feeds the 
paper/ form vertically to the next top of form. A carriage 
return, Ctrl-M or CHR$(13), causes the carriage to return 
without a linefeed (un1ess 54-5 is set to auto linefeed) 
after printing data in the buffer_ These three controls will 
operate regardless of S4-is position. 

Now let's take the rest by the numbers : 

Ctrl -A or CHR$(1): set e..?anded mode (double wide). 

Ctrl-B or CHR$(2): reset expanded mode. 

Ctrl-0 or CHR$(4) : set justify mode on (left and right 


margins are even) . 
Ctrl-E or CHR$(5) : reset justify mode. 
Ctrl-F or CHR$(6): set printer to fixed character space. 
Ctrl -1 or CHR$(9): tab to next set horizontal tab. 
Ctrl -K or CHR$(11): tab to nex t se t vertical tab . 
Ctrl-N or CHR$(14)i do two line feeds (double space 

vertical). 
Ctrl-P or CHR$(16): print characters proportionally 

spaced. 
Ctrl-Q or CHR$(17): reset the deselect mode. 
Ctrl-R or CHR$(18): li ne feed without carriage return 

(54-5's posi tion makes no difference). 
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Ctrl-S or CHR$(19): deselect printer (causes it to ignore 
data from computer). 

Ctrl-T or CHR$(20): do two line feeds withou t ca rriage 
return. 

Ctrl-Y or CHR$(25 ): do three line feeds without car­
riage re turn. 

Ctrl-Left bracket or CHR$(27): cause the pri nter to 
enter/ exit the programming mode (This is called the 
escape code ESC). 

Ori-Right bracket or CHR$(29): se t printer to 10 cpi. 
Ori-Uparrow or CHR$(30): set printer to 12 cpi. 
Ori-Underscore or CHR$(31): set prin ter to 16.8 cpi. 
ESC F or CHR$(27) + "F": program horizon ta l tabs in 

increments of 111 20 inch (1 in ch = 120, 
2 inches = 240, ... etc ). CHR$(27); "F,120,240,600,$" 
will set tabs at 1 inch, 2 inch, 5 inch poin ts. You can set 
up to 8 tab points. 

ESC B or CHR$(27) + "B" : set vertica l tab 1 in increments 
of 1/ 48 inch. CHR$(27); "B,24" will set a 112-inch ver­
tical tab with only one poin t all owed . T his is ADV-1 
and defaults to 8 or 6 as S4-3 is positioned . 

ESC C or CHR$(27)+"C": same as ESC B but wi th a 

default value of 8, whkh is a 6-lpi subscript value. 


ESC D or CHR$(27)+ "D": sa me as ESC B but with a 

default value of -8, which is a 6-lpi superscript va lue. 

ESC E or CHR$(27)+"E": sa me as ESC F but fo r verti cal 
tabs (1/ 48-inch increments) and up to 8 values ca n be 
set. 

ESC G or CHR$(27)+ "G" : set the absolute head posit ion 
from the home position in 11120-inch incremen ts. 

ESC H or CHR$(27)+"H": se t absolute head position 
from top of form . 

ESC Jor CHR$(27)+ "}" : set ma rg ins- two va lues are re­
quired, left margin first , then the right margin (11120 
inch). 

ESC L or CHR$(27)+"L": set vertical form length-two 
values are required, form length fi rst and then the 
printable space within that length . T his instruction 
works within the form-length switch settings (1148 
inch). 

ESC P or CHR$(27)+"P" : sets the in tercharacter 
spacing in increments of 1/ 24 character wid th . 

In all the above instructions, a "$" is requir d as the last 
character to terminate the instruct ion. Tabs may be 
cleared by setting a single tab to 0: CHR$(27); "E,O,$" 
clears the vertical tabs and CHR$(27);F,O, $" clears the 
horizontal tabs. (l have deliberately not put the PRINT 
statement in these examples due to the va riety of for ms 
it can take . With the Apple computer you open the 
printer port and then use PRLNT sta tements . With the 
TRS~80 you have to use LPRI T sta tements. ) 

Options 
The $149 Cut ·Sheet option (what l ca ll letterhead) adds 

fric tion feed to the Prism printer. Most printers tha t have 
a fr iction option force you to feed the paper fro m the top 
and manually advance it to the position w here you want 
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Figure 1: Four examples of color graphics. These were procfo ced 0 11 n 132-column Prism pri11ter with the Dot Plot and Prism Color 
options and tlie process-color ribbon . Graphics nre dot addressable. 

to start printing. Lf you are good at it, you won 't have to 
square up your sheet. 1t is a lso very difficult trying to 
print to the bottom of the page with other friction-feed 
prin te rs. The Prism's Cut Sheet option shows the same 
care in design as the rest of the unit . You can feed the 
paper from ei ther the back or front of the prin ter. A 
photo sensor detects the paper being inserted . After a 
one-half- to one-second delay, the pinch rollers start to 
revolve, and if you have inserted the paper correctly it 
will feed and position the sheet to the first printable line 
on the paper. You might have to manually line feed past 
your letterhead. or you can handle that with your word­
processing software. You will have to adjust the tractor 
on the printer to allow the paper to feed through them 
with the pins just to the outside of the paper. IDS has 
placed a set of pinch rollers into the tractors that are 
driven by the normal tractor-feed mechanism and con­
tinue to feed the paper after the bottom pinch rollers have 
been passed. With the out- f-paper sensor located at the 
print head level, this allows the printer to print clearly 
and evenly right to the last line on the page . A simple 
form feed will eject the letter completely from the printer. 
Very nice indeed for the offic that does a lot of letters on 
standard letterhead bond. 

Dot Plot is a $99 dot-add ressable graphics option 
package. The density is 84 by 84 dots per inch (dpi ) for 
single-pass raster and 168 by 168 dp i for a four-pass 
raster. This option adds more control codes for you to 
play with. To enter the graphics mode you s t switch 
54-5 to ON and send a Ctrl-C (CHR$(3)). You can also 
select unidirectional (default) or bidirectional graphics by 
sending Ctrl-L ·or Ctrl-V, respectively . To exit you use a 
Ctrl-C + Ctrl-B (CHR$(3);CHR$(2);) . In the graphics 
mode you have to be careful to always end your BASIC 
instruction line with a semicolon to prevent the 
automatic genera tion of carriage return and linefeeds, as 
these would be printed as graphic characters and mess up 
your pic ture . Seven wires of the print head are used in the 
graphics mode and are bit controlled. Bit 0 controls the 
top wire and bit 6 controls the bottom wire. Bit 7 is 
ignored. You also have vertical and horizontal control if 
you use the pr viously given codes prefixed by CHR$(3). 

Prism Color is a $399 color-capability option that adds 
color designator contr l codes to your instruction set. 
The printer that I reviewed did not have this option, so 
my assumptions are based on the color ribbons that I 
saw. You will have a choice of three ribbons: black plus 
process colors for mixing, black plus primary colors, and 
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:l~TR.ODUCJ:NC AFFORDABLE COLO R 

Th• :INTEGR A L DATA PR I: .SM'lll Pr.int:•r 


Tb• PR I SK COLOR PRINTER print. four ba•ic color• 

COLOR •4 • BLACK COLOR t 3• C YAN 
COLOR ll • MACENTA COLOR f l• \.,f 

AND CAN MIX COLORS 
Ml!X :JJ 2 . OR NCE MX C RE E:N 

MIX *2+*3• VJ:OLET M:l X BRO~ 

V rsa.t:i..la Pri:n.t:.in.c;a C pa.b.i.lt:i•• 
- Con.spond•nce quality print in a 14119 •&trill cell 
- Si.a •oftwa.re ••lect&l>l• chuacter •is•• 
- Auto sheet feed aechani.. 
- Adjustable tractor feed , 5 . 0 to I 4 . 7S inch•• 
- Proqraaaa.bl• horltont&l and ••rtl.cal tabbinv 
- 6 or 8 llnesllnch ~acln9 
- 110-150 cps in correspondence quallty 
- 200 cps Sprint Hode in draft •atriil quality 

Microproc•••or Dr.iv•:n. Cc:>T'l.trol.le :r 
- Stale- of-lh•- a.rt technolo;y 
- VersaUI• f..tures with pro;raaaabl• cap&.billti•• 
- Us•r defineabl• function cod•• 

E.a o rat e>:r1' 

- Switch sel1tetable baud rate• 
- Auto Un• feed cap&blllty 
- Hardware/software selecl1.bl• foras length 
- Fault/Paper-out indicator light 

R a.c1y Sei:;-v c 
- Sl.apll! iaec.h.anisa.s for easy •ervic• 
- Hodular design provides for low HTTR 
- Bu.ilt-in diagnostic..s and SeU- t.st aode 

l:T'l. ter:fa.c.e& ~or A.I.I C:onf.ig'-.ir a.t :toTl.s 
- Pu&llel <C•ntronics coapatibl•> 
- R.8-23lc <up to 9600 bd> with lon/loff protocol 
- 115/230 •oils. 50/60 HI paw•r , switch sel•ctabl• 

DotPl.ot Graphics C pa.bi1it.y 
- High r•solution raster qraphics 
- 84lrl4 dots/inch 
- Includ•• 1500 byte c.haract-.r buff•.r 
- t.ong-lUe c~rtttdge dbbon syste.a 

--- ______!___
-t-1JI~~--,--•. I- -·-----·-·--·--·-·..-·-- ·--·------ ­
.,.~ ,...,,_,, _ _ , _ _ , _ _ . .... ___n-•• ____ ...__ 

_...._... ,,_., ·---·-------...............,_ ·-.. --··-···-·.. 


t1 ~~ ~ 


INTECRAL DATA SYSTE M S 
HiJford. N . H . 03055 

(60 3 ) 6?3-9100 

f igure 2: Combining color with text . Color adds a new di111e11sio11 to reports, 111r11111scriµt s, and o ther doc1.1me11ts. Combined w ith 
Dot Plot graphics . t/1e possibilities are C!11dless. 
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all black tor standard printing. The prin te r lam using ha The last option (to be available soon) is a $399 cut­
the ribbon set at an angle, a ll owing the head to start at paper-feed cassette. Here the machine will really out­
the top and finish at th bottom of the ribbon , This has distance the field o friction / tractor printers in the 
the effect o using the entire su.rface of the ribbon for lhe $2000-and-under cla . as it is the very fir t on to o fer 
expected 10-million-character life. The character life this pti n . By c rn in ing this printer, a word processor, 
expectancy f the color ribbon shou ld be less, duet the and a mailing list that works with the word-processo r 
fact the ribbon will be set horizonta ll y , This is necessary files, you will be able lo do tnd ividualized form letter to 
for the head to encounter t·he same color strip on the rib­ your mailing list on you r letterhead. Now that i. real 
bon during its fu ll trave l. The colors are tacked in stripes class compared to most of the fom1 letters that I get in the 
over th black, which mea ns the ribbon must be posi­ mail. 
tioned to place the proper co lor in fr nt of the head for Example of what can be done with the Dot Plot and 
each pass . There can be up to four passes of the head for Prism Color op tions are shown in figure 1. Figure 2 
each line feed : top colo r, n · t color down, next color shows how text, color, and graphics ca n be combined . 
down, and black. wh ich i the last color stripe on the rib­
bon. Conclusions 

The Sprint Mode option is available for another $99. Integ ral Data Systems has developed a new breed of 
This option is controlled by S<t-6 and is enabled with the print·er. Its designers are to be congratulated for the qua l­
witch ON . It g ives what IDS calls rough-draft printing. ity of their product, the workman hip , and their 

The print quality is that o most other dot-ma trix printer innovative spirit. 
in single-pa , unempha ized mode . Th diJference here is 
that the Prism does it at 200 cps (see figure 3 ). This mod • I lik the design philos phy , execution, and price. For 
can be ent red via soflware and is also switch selectable . the money, it's hard to bea t. 
To change the default setting, turn off the printer, change • You don't have to buy more printe r tha n y u need . Op­
the po ition of 54-6, and tu rn the printer back on . tion can be added later. 

Optional character sets should become available in the • The documenta ti on is exc llent, pr viding complete 
sumrner of 1982. For $99 each, you will be able to have setup, test, troubl shoo ting, and maintenance pro­
Helvetica, scientific notation , and others. All th spe ial cedures, as well a s complete schemalics. 
symbol necessary to print in the sb< major European • IDS pr vides a 90-day limited warranty on all it pro­
character sets are standard in the basic printer. ducts . It is presently expanding its s rvice rganization ,• 
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Use Voiceprints 

to Analyze Speech 


Do you ever talk to your com­
puter? 1 do. But it doesn 't understand 
a word I say. That's just as well right 
now, because [ talk to it mostly in 
moments of hardware-induced frus­
tra tion. 

Of course, the computer talks to 
me. If you've read my June and Sep­
tember 1981 Circuit Cellar articles, 
you know that my computers can 
talk using two different methods of 
voice synthesis. At present, a com­
puter can synthesize speech much 
more easily than it can recognize 
speech. 

Professional speech-recogni tion 
systems currently on the market can 
cost up to $100,000. Budget-priced 
systems for personal computers are 
available for about $500, but of 
course, they don 't perform as well. 

My mail has been fu ll of requests 
from readers for a speech-recognition 
circuit. Most correspondents point 
out tha t such a project is a natural 
follow-up to the two articles on voice 
synthesis. Unfortunately, designing a 
cost-effective voice-input speech-rec-
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ognition system is a major project; it 
not only requi res a complete under­
standing of the techniques involved 
but also necessitates ski lls in the 
design of filter networks and intricate 
data-comparison algorithms. 

The basic concept of speech recog­
nition is rather simple ; have a com­
puter digitize the ana log voice wave­
form of each spoken word and com­
pare it to a stored reference vocab­
ulary. A basic block diagram is 
shown in figure 1. 

Photo 1: The sample a11d sca1111ing cir­
cuit of figure Sb , co11stmcted 011 a 
breadboard. 

First, the analog voice input is 
ampli fied, then it is digitized to fo rm 
a word template. This templa te for­
matting can be done by various tech­
niques that include ba ndpass fi l ters , 
A I D (analog-to-digi tal) converters, 
zero-crossing detectors, or fast 
Fourier analyzers. The resuJt, what­
ever the technique , is a digita l 
representation of the word spoken 
into the microphone. In an inexpen­
sive speech-recognition system, this 
word template might be 10 bytes 
long, whereas in a $100,000 system 
the template may have lOK bytes of 
data per word. 

The input word template is then 
processed by a computer and com­
pared to a series of templates stored 
in memory. The stored templates 
constitute the machine 's vocabulary. 
A spoken word is deemed to be recog­
nized when there is an exact or 
reasonably close match with one of 
the stored templates . 

In practical speech-recognition sys­
l'ems, the size of the word template 
must be traded off against the amount 
of available memory or storage and 
the computing power of the pro­
cessor. With a small templa te , the 



words are not very well defined, and 
there is a considerable possibility that 
the computer will confuse two dif­
ferent words. On the other hand, 
.large templates, which more precisely 
define the words , lake considerably 
more time for comparison as well as 
more storage space . 

To .achieve reasonably Fast recogni­
tion with large templates, the com­
puter must digest information at pro­
digious speed. In professional speech­
recognition systems, a typical pro­
cessor might perform 1 million 16-bit 
by 16-bit multiplications per second. 
Creating such a number cruncher is 
expensive . 

To build a speech-recognition sys­
tem on a low budget, using a micro­
processor, we must make some com­
promise either in the time allotted for 
~he computer to recognize a word or 
in the precision with which words are 
defined in the templates . There must 
be some amount of storage between 
lOK and 10 bytes that defines a word 
sufficiently well for our low-cost 
speech-recognition system to recog­
nize it within a tolerable duration. 

Preliminary Research 
This article doesn 't tell you how to 

build a speech-recognition system. 

AU DIO INPUT 

llMPUflER 

We aren't ready for that yet. Instead, 
it describes a scheme to analyze the 
audible content of speech so that we 
can more accurately define a suitable 
template size . 

A definition of just how much data 
is required can be determined only by 
carefully examining the spectral con­
tent of speech and analyzing the dif­
fere nces between the words we want 
to have the computer recognize. Just 
what is the audible difference be­
tween the numbers "six" and "eight"? 
ls there a unique set of data points 
tha t allows them to be easily differen­
tiated? 

ln essence, the information we are 
looking for is a kind of fingerprint for 
speech, a voiceprint. (It may also be 
called a spectrogram . ) By visually 
comparing the spectral voiceprints of 
words , we can perhaps come to 
understand details of definitive tem­
plates and the workings of compar­
ison algorithms . 

We may find that in a lim ited­
vocabulary speech-recogni tion sys­
tem the spectral differences between 
the words in the selected recognizable 
set may be so distinct that the 
template resolution can be reduced to 
perhaps less than 100 bytes. lt is also 
possible that such an examination 
will demonstrate that a monumental 
effort must be exerted to distinguish 
between two words such as "seem" 
and "seen ." 

l hope to eventually write about a 
voice-response speech-recognition 
system . Such a project seems to lie 

TEM PLATE FORMAT TING : 


BANDPASS FILTERS, 

L OG IC 

ZERO CROSSING 
DETECTORS , ETC. 

A/0 CONVERTERS, 

STORED WORD RE COG NIZED 
TEMPLATES WORD 

within the scope of a Circuit Cellar 
a rticle. For the present, however, 1 
am still researching certain informa­
tion about the significant differences 
between words , seeking to answer 
such questions as: Must da ta on 
amplitude as well as frequency be 
recorded? Mu.st the inpu t word be 
digitized in real time? Can the stored 
template data be compressed in some 
way? What frequencies are important 
and which can be ignored? Is there 
much variation between differ1!nt ut­
terances of the same word? 

This month 's hardware project, a 
spectral voiceprint display, should 
help answer some of these questions. 

What Are Voiceprints? 
When you speak, the sound that 

comes out of your mouth is com­
posed of various frequencies blended 
together to crea te the tonal qua li ty 
that is unique to your voice . If you 
attach a microphone to the input of 
an oscilloscope and speak into it , you 
can watch the frequency a nd ampli­
tude changes. The bandwidth of 
meaningful sounds for mo t voices is 
about 4 kHz. (Not coincidentally, this 
is the passband of a voice-grade tele­
phone line. ) 

Another method of looking at the 
various frequencies present in voices 
is to produce a graph of speech wave­
forms showing frequency as a func­
tfon of time. An example of this is 
shown in figure 2 on page 52 . As the 
word"eight" is spoken, the majority 
of the energy is between 1 and 4 kHz 

COMPAR ISON 
llLGORJTHM 

DECISION
PROCESSOR 

figure l: Block diagram of a compucer speech-recognition system l.15ing word templates. 

Mardi \QS,1 © 11\'TE Pa.bliations Inc 51 



for the first 0.15 seconds, then a si lent 
period is in terrupted after another 
0.15 seconds by a quick burst of 
energy at about 4 kHz. The first 
waveform group is the "eigh ", and 
the fin al burst is the "t''. A plot of the 
amplitude also provides significant 
informa tion. 

This sort of voiceprint or spectro­
gram shows a record of frequency 
and amplitude versus time. 

Producing the graph shown in 
figure 2 requires an x ,y plotter and a 
real-time spectrum analyzer. This 
equipment is costly and not generally 
available to the average exper­
imenter, but with a little ingenuity we 
can obtain similar results with some 
si mple bandpass filters and an oscill o­
scope. 

Economy Voiceprint Display 
The laboratory spectrum analyzer 

typically used to produce voiceprints 
often contains ei ther a scanning filter 
or FFT (fast-Fourier-transform) pro­
cessor. Such equipment has extremely 
high resolution (as well as cost) and 
allows the operator to resolve fre­
quencies separated by on ly a few 
hertz (Hz). This is much more resolu­
tion than is required for our appl ica­

tion , and a more cost-efrective rea l­
time spec trum analyzer can be ubsti ­
tuted . 

Figure 3 is a block diagram of the 
hardware I used to record voice­
prints. It consists of an eight-octave 
bandpass fi lter connected to a micro­
phone and some timing circuitry. The 
outputs of the circuit are connected to 

the x-axis, y-axis , and blanking 
(z-axis) inputs of an osci lloscope. The 
result is a three-dimen iona1 view of 
the spoken word. The x axis 
represents time, the y axis represents 
frequency, and the z axis (brightness) 
represents ampIi tude . 

The plot thus produced looks 
somewhat different from the spectro­
gram in figure 2, but it is qually rep­
resentative of spectral content. The 
eight filter sections cover eigh t oc­
taves from 31 Hz to 4 kHz. Concen­
trations of energy in the eight octaves 
appear as eight bands across the 
display. 

For example, if there are any Fre­
quencies present around 1 kHz, the 
1 -kHz band on the display is il­
luminated, appearing as a stripe 
across the oscilloscope creen . The 
a mplitu de of th se frequencies 
governs the intensity of the stripe . lf 

this approximately 1-kHz signal is 
weak, the pattern. will be dim ; if it is 
strong, the pattern will be bright. 

Figure 4 is an example of the kind 
of display produced by my interface 
circuit. This is approximately how 
the word "eight" appears when 
spoken . You'll note the grouping of 
energies corresponding to "eigh" and 
"t" as before. (There i also a shift in 
frequencies due to the fact tha t this 
display wa produced by a different 

~ 

3 • 

FREQUENCY 
kHz 2 '.f i 

~' 
0 

RELATIVE j1AMPLITUOE 

0 OJ 0 ,2 0.3 I) . ~ 

Tl ME --.. 

Figure 2: A convenlio1m/ voicepni1t . or 
spec! ro ram , of a 11run saying t/1 1? word 
"eigli t. " Frequency is plotted as t1 fw1c­
!ion o f tim e. 

INVE RTING 
AMPLiFIER 

OSC ILLOSCOPE 
CONNECTIONS 

Z - AXIS 
( BLAN l< I NG) 
IN PUT 

6 · BIT 
DIA CONVERTER 

X· AXIS 
I NPUT 

L INEAR RAMP 
GEN ERATOR 

~ ·AXIS 

INPUT 

C: LOCK 

AUDIO INPUT 

TR IGGER 

BANDPASS F~LTEF!S 

4 \ Ht 

llNALOG 
~-- MULTIPLEXER 

COUNTER 

figure 3: Block diagram of the Circuit Cellar voicepn'nt-recording sys tem . 
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person speaking.) Wh ile unlike the 
ink-drawn spectrogram, it is equal ly 
detailed and unique. 

On an 8- by 10-cm (centimeter) 
oscilloscope display, each frequency 
band occupies 1 cm on the vertical (y) 

axis . Time is recorded on the horizon­
tal (x) axis where 1 cm corresponds to 
0.05 seconds (all screen photos ac­
companying this article have these 
values). A complete word sample 
therefore represents sounds occurring 
during a one-half-second interval, 
consisting of 128 samples at each fre­
quency . Changing the clock rate of 
the circuit can increase or decrea e 
the scan time. 

The scans appear as vertical lines 
on the screen. A full half-second sam­
ple consists of 128 vertical fi1 ter 
scans. Each vertical scan is divided 
evenly into eight sections correspond­
ing to the eight filters. The bottom is 
31 Hz, and the top is 4 kHz. The in­
tensity of each segment of the scan 
line is determined by the output volt­
age of the particular filter: the more 
positive the output, the brighter the 
segment. If there is no output from a 
filter section during a segment inter­
val, that portion of the segment will 
not be illuminated (it will be 
blanked). As configured, a half-sec­
ond sample period scans the filters 
every 3.9 ms (milliseconds). 

How the Display Circuit Works 
Figure S i.s a schematic diagram of 

the voiceprint-display system , It is 
basicaJly divided into two sections~ 

amplifier and filters (figi.ire 5a on 
page 56) and the sample and sc.anning 
logic (figure Sb on page 58) . A proto­
type of the sample and scanning logic 
is shown in photo 1 on page 50. The 
ribbon cable leads off to the amplifier 
and filter board. 

Integrated circuit ICl is a two-stage 
microphone preamplifier (you could 
substitute a much simpler circuit; this 
just happens to be the one I used) 
feeding output Into IC2b , which has a 
sensitivity adjustment potentiometer 
and an additional stage of amplifica­

frequencies and produces a DC 
voltage output proportional to the 
average volume I vel. This output is 
fed to the voltage comparator IC9, 
which switches when the average in­
put level is above a certain amplitude, 
thus triggering the sample period 
when pronunciabon of the word 
begins. 

Integrated circuits IC3 through IC6 
are configured as eight separate band­
pass amplifiers with center frequen ­
cies at 31 Hz, 62 Hz, 125 Hz, 250 Hz, 
500 Hz, 1 kHz, 2 kHz, and 4 kHz. The 
fi lter are not particularly sharp, 
possessing a frequency rolloff of 
about 8 dB (decibe ls ) per octave. The 
output stage of each filter contains an 
Lntegrator that converts the pass fre­
quencies into an average DC level. 

The timing network appears more 
complicated than it is. For a half­
second word sample the dock rate is 
set for 4096 Hz and is divided down 
through an 11 -bit counter configured 
from JC14 and 1Cl5. The reset lines 
of the counters are controlled by the 
trigger-level comparator IC9 and an 
RS (set-reset) flip-flop formed from 
!C7, sections c and d. When the cir ­
cuit triggers. the reset Jjne on the 
counters is raised t a logic 1, and 
they begin to collnt , After 2048 dock 
cycles, the flip -flop is reset and the 
scanning is stopped. A timing 

4 kH1 

2 kH1 
11 11 

I \H1 

500 Hz 

250 Ht Il lFREQUENCY 
125 Ht 

6Hb Ill 
31 Hz 

Q O. l 0.2 0 .3 0 .4 0.5 


SECONDS-


diagram i shown in figure 6 on page 
60. 

The 3 least signilican t bits of the 
counter control the addre s lines of an 
8-channel analog multiplexer, 1Cl6. 
The eight inputs of the multiplexer 
are the eight outputs from the filters , 
and the output of the multiplexer goes 
to the oscilloscope. When the 
multiplexer address is binary 000, the 
31-Hz filter output is channeled 
through it· to the scope blanking input , 
where it controls the oscilloscope ­
beam intensity. Similarly, binary 111 
addresses the 4-kHz filter . (While this 
eight-cycle scan occurs every eight 
clock periods, it is displayed only at 
alternating scans.) The other 8 bits of 
the 11-bit counter set the 256 posi ­
tions of the x axis (128 displayed and 
128 blaI1ked positions). 

(The output level of the multiplexer 
should be set for the blanking range 
of your particular oscilloscope . This 
can be either a positive or negative 
voltage. My oscilloscope, a Tektronix 
model 2215, requires a negative 
blanking voltage, so I added IClO as 
an inverting amplifier .) 

Since an oscilloscope is an analog 
device, the digital counter outputs 
must be converted to analog voltages. 
Two different methods are employed 
in this circuit. The 8 most significant 
bits of the 11-bit counter drive an 

tion. IC2a is an average Jevel in­ Figure 41 Tyµical display produced by the Cfrcuit Cellar voiceprint system, of the 
dicator. While each filter responds wor-d "eig/11." Altliough dissimill1r in appecmwce to the conve11tio11al/y p/olted spec­
only to its preset frequency passband, trogram of figure 2. it contains the san1e kind of infomration, along wit Ii indications of 
this portion of the circuit passes all amµ/itude tliroL1gl1 m odtilation of t /le intel'lsity o f tl1e scnnnjng bi!am. 
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Photo 2: 
Voiceprints, or 
spectrograms, of 
various words 
being pro­
nounced by a 
Micromouth 
voice syn­
thesizer, as 
recorded by the 
circuit of figures 
Sa and Sb 
attached to a 
Tektronix 
model 2215 
oscilloscope. 
Eight frequency 
bands are 
defined in 
the vertical y 
axis, while the 
horizontal x axis 
gauges time 
elapsed during the 
sounding of the 
word. The 
amplitude of 
energy in the 
various frequency 
bands is 
indicated by 
the brightness of 
the oscilloscope 
trace. 

a.on b. off 

c. error d. ready 

e. stop f. start 

• 11111111 
'"'

·1
''l.1111, J 

j i '. 11 

-
g. zero h. one 
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i. two j. three 

k. four 1. five 

m. six n. seven 

o. eight p. nine 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 


R-2R-ladder DI A (digital-to-analog) 
converter, which I discussed in my 
January Circuit CeJlar article. With a 
count of 0, the output is O V (volts); 
with a count of 255, the output is +s 
V. Therefore, each step is 19.5 mV 
(millivolts). 

With a clock rate of 4096 Hz, the 
DI A converter increases its output 
voltage by an increment of 19.5 mV 
every 2 ms. With the scope set for 
x, y-vector display mode, the x-axis 
scope trace proceeds from the bottom 
left corner (0 V) to the bottom right 
comer (+s V). taking half a second. 

Initially I used a 3-bit DI A con­
verter to increment the position of the 
y-axis beam. However, the 60-MHz 
bandwidth of the Tektronix scope 
was sufficient to cause each vertical 
scan to appear as eight dots rather 
than eight line segments. The scope 
was too fast. This was remedied by 
using a ramp-function generator con­
figured from ICll and IC17. ICU is a 
positive-going integrator, and IC17 is 
a shorting switch connected across 
the integrating capacitor. 

When the switch is closed, the out­
put of ICU is 0 V. This is the case 
during the odd-numbered scans, 
when the Q4 output of IC14 is high. 
On even scans the switch is open, and 
the capacitor is allowed to charge. As 
configured it charges linearly at a rate 
determined by the slope-adjustment 
potentiometer. This potentiometer 
should be set so that the output of 
ICU (pin 6) goes from 0 V to 12 V 
during the 2-ms half period of the Q4 
output. The clock rate affects this 
time period, so the slope will have to 
be readjusted if the clock frequency is 
changed. 

Recording Voiceprints 
After connecting the voiceprint­

generating system to the scope, you 
can begin to experiment. Speak a 
word into the microphone. The beam 
will be triggered, and the trace will 
move from left to right across the 
screen. Slowly increase the input­
sensitivity potentiometer until the 
background noise saturates the 
display. All filters will have some 
output, and the screen will be com­

~e~~ unblanked. Slow~ back off 
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FRIENDLINESS. 
Informacive HP manuals. 
J1elpful error messages and 
automatic 11ynt:Lx checking 
mak , BA IC language 
progmmming easy. 

FULL-SCREEN EDITING. 
Edit the easy way - without 
retyping entire statements. 
lnsert, change, or dele te 
characters at the touch ofa key. 

INTEGRATED 
GRAPHICS. 
Analyze a better 
way - with graphics. 
Document your 
results with 
hard-copy 
plor ·. 

.J I • 

II • 

Hewlett-Packard 

put it an together. 

The HP-85 personal computing system. 
Leave it to Hewlett-Packard to put a toe ofpower 
in a Little package. Plu fJexibility, portahilit)~ and all 
the other features you 'd expect to fin<.I in a per onal, 
professional, integrated computing sy rem. 

Tum it on and the HP-85 is ready to go.You 're 
offand running using HP software or creating your 
own programming solutions. There's no boot­
strapping. And since the operating sy tern and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

Jfyou've been looking for a friendly, integrated 

computer with power and dependability, look at 
the HP-85. 

We put it all together for you ! 
For further information, phone toll-free, 

800-547-.:i,..too. Dept. 276K, except Alaska/ Hawaii. 
In Oregon, ctll 58-1010. Or. write Hewlett-Packard, 
CorvaJUs. OR 97330, Dept. 276K. 
Wben peifon11ance mustbe measuredby results. 

HEWLETT 
PACKARD 

EXPANDABILI1Y. 

Jusr plug in the HP interface bus 

(HP-IB) and add up to I peripher­

aJs without disassembly. 

HP SOFIWARE. 
Powerful, time-saving 
• olution to your 
everyday problems. 

... . 

12-DIGIT ACCURACY. 
(Not just 9 ! ) Thanks to 
BCD marh capability. 

PORTABILITY. 
Keyboard. CRT, printer and 

storage - aJJ in a 
20-lb. package . 
So you'll have 
computing power 
wherever you 
need it . . . office, 
lab, field , or 
home . 

611122 
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06 
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09 
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IC11 
1Cl2 
IC13 
CC14 
1Ct 5 
IC1,6 

IC17 


T)lpe 

MC1458 
MC1458 
MC1458 
MC1458 
MC1458 
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CD4011 
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LM74 1 
LM74 1 
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LM74 1 
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New front HIPL0TTM 

multi-pen plotting for as little as $1480 *. 


KC c;IJ.>S B tosr..d. 
Lr!. li<Jni, 

The new HIPL0 T DMP Series 
6-pen option makes high perfor­
mance multi-pen plotting affor­
dable . It's available on the DMP 2, 
3, and 4 models in the HIPUZ>T 
family so you can enjoy the 
advantages of multi-colored plots 
on 81/2 N x 11 n (DIN A4) surfaces. 
Of course, you also get the standard 
HIPL<Z>T range of capabilities such as 
intelligence, controls, interfaces and 
resolutions. There's a model for vir­
tually every plotting application. 

Big Performance in a Small Plotter 
Since it 's introduction, the 

H!PLQ)T DMP Series has been rec­
ognized as the innovative plotter 

TM Tra.diem;i rl. o1 Hauston lnsuumeonl. 
" U,S , Su~t'""·1ed r·t1 .11I pn C'tS 


Ct>nl romcs • r"e'K1-..tt:."red tr ,.}Jt'm.irk lil 

Ct.••'ll ronl('I. D111a Com p\J l ('f Corp. 


line which made low-cost , high 
performance digital plotting a 
reality. 

Now, with our new 6-pen 
option , there's an exciting new 
d imension in the DMP Series' ver­
satility . Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C orCentronics®com­
patible interfaces, a choice of con ­
trols, resolu tions. and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
price/ performance combina­
tion - the perfect choice for the 
user or OEM . 

8-Pen Models Also Available 

If you need a little more 

capabili ty, take a look at our new 

8-pen option. It's available on the 

DMP 5, 6, and 7 so you can have 

8-pen mul ti-colored plots on 

11" X 17" (DlN-A3) surfaces. 


Why wait? Let i's send you 
complete information on this 
breakthrough in affordable, multi­
pen plotting. Contact Houston In­
strument, P.O. Box 15720,Austin, 
Texas 78761. (512) 835-0900. For 
rush literature requests, outside 
Texas. call toll free 1-800-531-5205. 
For technical information ask for 
operator #5. In Europe contact 
Houston Instrument, Rochester­
laan 6, 8240 Gistel, Belgium. 
Phone 059127-74-45. 

INSfRllv1ENTS &SYSrEMS DVISION 
bgether...\W11create1muroN. 

BAUSCH &LOMB @ 
Circle 179 for llterature. 

Circ le 180 to have representative call. 
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The A,spon Sollwar• Company Spell In~ Chock••. 
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GRAMMATil{ . 

Boyond spel ll nii Chocking 

THE ONLY COMPLETE 
PROOFREADING PACKAGE 

FO R A LL CP/ M , MS-DOS , 
ANO TRS-80 WORD PROC ESSO RS 

W'<." 11 match Proofreader wi1h any ocher 
,pcl ling checker on tlw market. II hns a big 
.JM.000 word cxpandoblc dictionary , and can 

check even yc•ur lurgcsc docume nts in under 
fu1Jr minulcs . Prnofrcader looks up eve ry 
word. Jnd docs no l use less accu ra ll' mot 
11 ord mi;tl ysi> like some 01hers. Full i111 c r­
m.:1ivt.: i.:urn.:·c.:1iun b srnndard on CPt M an d 

Tl!S -MO Model II >v .~1cms . and is a low cost 

opli •in for 1 h ~ T~S -!SO Mode l !1111. 

!>pc l l i ng d 1ccking alone i s nol enuugh! No 

"'ll' else has an~thi11g Ii.kc Grammatik ! h 
=trrn~yll'S your dc.x.·umcnr for common 1ypus. 

pmir...·1ua1it.m e rror~ . mi sused phrn~c- !-.. and 
poor \\Tiling s1_vl c. Gramnrn1i~ is receiving 
rave revie11·s from b\lth crit ics and users. 

Bob Louden i n lnfo World (1217181): 
"Gramma tik is a surpris ing l_v fast a nd easy 
tuol l'o r analyzing writing s1y lc and punc1u ­
n1io11 . If you arc ,·urrcn rly doing original 
\\Tiling on a word proce sor. you should 
cu1"ider thi s prndu1:1. • ric 8;ilkan in 
Th~ ·umpu1er ons uh:ini : •rm irnprcsscd 
wi1h 1hc imnginarion 1hai wenr in10 1his 
produc1. • A user: "Thanks fo r maki ng my 
lifr eas i e r ~ '"' 

Cn m11u1lk 1rnd Proofrr-.adC"·r I.ff ~ompuib1e *"h 11i ll 
CPt M. MS-DOS Clncludlng 19M P('J , a.nd HtS·SD word 
pt\Xcuou 
Curtrf11 CP' M !orm.at,.: 

11t1nda rd 8" . NonhS1u . Om1kron TRS ·80­
Pl'c.1sc L'Olll OT wncc- for dr11:u Lt. o ( mm1mum S.)°5IC'm 

11otr("·~ . :.uid '1 1ilabilil)' or 11.ISdi•fonal dt5k. and opcr:i 1mg 
s-ys1cm lorm1ns. Shi pping ~'-~ 1ocfaded. 
Pie•~ spedfy )'Our Sj St.rm ec11.fig1m 11 lon w.htl'l 
ordcring . DcAIC't inquin~s. 1n..,ittd. 
MS. ·DOS ,,.C'rsion'f. schcdi;ilro for March i982 re lease 

Proof reoder Gramm.atik 
{'PIM. MS-DOS s 12•1.oo St49.00 
TRHW Modrl 11 S9'1.00 $9'1.00 
TRS -!IO Mod. 11111 S54.00 ssq.oo 
~ M udt.•I I 1111 inceracu ..·c corrc.ction up1ion · .SJ0.00) 

Tr.denurb.: CP M: LJ11ie i1a1 R: C"'ic-H'd'.'1 : TRS~80 l';;andyCGIJI .. 
l"roofn:.•~f. GrJ.m.m.att l A ,;;pn1 Wtw;1.re Ca . 

~@F~~ 9~G'l1 -- ~ ~ 
~~.@l~t>rt'J~W' .. 

P.O. Box J39·B, Tijeras, NM 87059 
(505) 2Bl · 16J4 

the gain until the display appears to 
respond as you speak a word. Con­
tinue th is adjustment until the display 
looks like the sample photos. 

ln bright ambient ligh t the display 
w ill appear as a single v rtica l li ne 
moving across the screen . If you 
darken the room, the persistence of 
the phosphor screen will allow you to 
see the en ti re voiceprin t. 

T o record the voiceprin t for 
posteri ty you will need a camera . In a 
da rkened room, simply se t the 
camera on a tripod, open the shutte r 
ma nua lly, allow one sample to scan 
on the screen, and then close the shut­
ter . This is essentially the technique I 
used to produce the sample voiceprin t 
photos tha t accompany th is article. 
Unfortunately , since the Tektron ix 
2215 has no reticule illum ination, no 
scale i reprod uced in the photos . 
Keep in mind that there are eigh t ver­
ti ca l fil ter ba nds and that the x ax is is 
half a second . 

Examples of my own voiceprin ts 
wou ldn't be esp da lly helpful to you 
in trying to a lign your voiceprin t 
system, so I have provided example 
that can potentially be duplicated and 
compared . All the voicepri nt photos 
here were produced usi ng the output 
of a Mkromouth voice synthesizer. 
The Micromouth, which I descri bed 
in my June 1981 art icle , uses a a­
ti onal Semiconductor Digita lker 
speech-synthesis chjp set. It has a 
limited vocabul ary which is extreme­
1y in t e l l ig ibl e a nd e mi nen tly 
repro d ucib le. 1f you h a ve a 
Micromou th, simply con nect it up 

and compare your resul ts to the 
va rious prints of words and numbers 
shown here. 

Experimental Results 
What can we learn from studying 

the results of our si mple testing? Firs t 
of a ll , the voiceprints of speech syn­
the izers and people are very dif­
ferent. Whi le the words sound much 
the same to the ea r, the frequency 
con ten t is rather differe nt. This dif­
fe rence should no t bo ther a computer 
speech-recognition system so long as 
the word templates are se t to 
recogn ize ei ther synthesized or 
natural voices . But because of its 
repeatable speech, the synthesizer 
migh t provide a good way to in it ially 
test a speech-recognition sys tem . 

In general , there seem to be con­
siderable spectra l differences between 
the words in the min imum useful 
vocabulary I chose as exa mples . 
Because of the grea t difference , a 
speech-recogn ition system could use 
minimally precise template data to 
differen tia te between these words . 

Consider how a computer could 
store these voicepri nts as word 
templates . An A I D converter cou ld 
be used to read the fi lter values . Stor­
ing the output values from 128 scans 
of eight fil ters requires 1024. (1 K) 
bytes for each word, assuming the use 
of an 8-bi t AI D converter . The 
amoun t of memory requi red can be 
reduced by eliminating the dead air 
time at the beginning of words and 
between the sounds contai ned within 
a word. 

CLOCK 

+12V + l 2V 

ICll, PIN 6 
Y· A~IS I NPUT 

ovov 

Figure 6: Timirig diugrnm of !he voiceµrin t· recording system. 
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Announcing 23 

new Microboard 


products. 

Now there are over 70 


Microboard problem-solvers 

from "Old Reliable': 




These new products will help you 
to use the power of board-level com ­
puters to solve many more of your 
application problems. 

Color development system. 
The first color development sys ­

tem for 1802-series microprocessors. 
Ideal for developing your own 1802 
microprocessor, Mfcroboard, or color 
video applications. 

Software development and screen 
editing made easy by colors that 
distinguish your inputs from computer 
responses. Unique cursor, prompt, 
and background color identity Monitor 
and Program Development modes. 
Expandable with any RCA memory or 
1/0 Microboard. Firmware includes 
floating-point BASIC3, ROM-based 
assembler/editor, and monitor. 

The CDP18S695V1 comes 
complete with color monitor, full key­
board and promprogrammer for only 
$1499.0 Other models as low as 
$499~.*. at that price the system is an 
ideal BASIC language controller. 

New 1/0 interface. 
Opto 22* module interface Micro­

board CDP18S662 provides 24 bi­
direclional parallel 1/0 lines. Solves 
your power problems by interfacing 
directly with industry-standard opti­
cally isolated plug- in modules and 
racks. 

Unique circuit design enables you 
to select the direction of each signal 
Hne. No Microboard changes or pro­
gramming required. 

Innovative built-in interrupt struc­
ture can be programmed to generate 
an interrupt 1n response to a change 
in one or more signal lines. 

Five new Mlcroboard computers. 
Based on the new 1805 micro­

processors with built-in counter/ 
timers. The new counter/ timer fea­
tures include real-time event counter. 
pulse-duration timer and program 
decrement counter. 

And these new microprocessors 
have 22 additional powerful instruc­
tions, including one-instruction call 
and return, and 4 instructions to load 
and store 16-bit words. 

We've put these features of the 
1805 to work for you on five new Micro­
boards. Each is a complete computer 
system, with read-write memory. 
parallel and serial 1/0 ports (available 
on 4 of the 5), power. on reset. expan­
sion interface and ROM sockets. 

Ideal for solving your 1805or 1806 
microprocessor prototyping needs. 
or lor systems requiring timers 
and counters. 

Industrial chassis series. 
Designed to stand up to tough 

industrial environments. Seven sizes, 
from 4 10 25 slots. Built-in Universal 
Backplane accepts all Microboards. 

Mounting methods almost un­
limited: 19" rack, NEMA enclosure, 
backwall mounting and even desk-top 
models. 

Every industrial packaging problem 
known to us was carefully considered, 

resulting in a really useful small , 
compact, front access, protected 
famfly. 

Two initial optional modules make 
these chassis even more versatile: A 
self-contained, plug-in power supply 
that wil l accept 110-volt or 220-volt AC 
input to provide all logic and analog 
supplies needed for Microboard cards. 

And a Microboard 1/0 module 
card which mounts into a 4-slot 
segment of the chassis, and holds up 
to 8 industry-standard optically iso­
lated power modules in any mix of AC 
or DC input or output signals. Com­
plete with mating 4-slot cover with 
barrier strips for power connections. 

These new products are part of our 
ongoing commitment (39 new prod­
ucts in 1981) to develop and produce 
the devices you need to put the flexi­
bil ity and power of board-level com­
puters to work solving your problems. 

And of course, our Microboards 
give you the bonus of CMOS low 
power and -40° C to +85° C operating 
temperature range at no additional 
cost. 

For more information, contact 
any RCA Solid Stale sales office, 
representat ive or distributor. 

Or call (800) 526-3862. 
Circle 338 on Inquiry card. 

RGll 
"Trademark ol Opto 22. ·· opuooal U.S d1stribu1m resale RCA Solid Stale tteadquar1ers· Somerville, NJ Brussels Sao Paulo Hong Kong 
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Clrcle 158 on Inquiry card. 

DISCOUNT 

LINE 


1-800-528-8960 

GUARANTEED 

LOW PRICES 


ADDS 

Viewpoint- $546 

ALTOS 
ACS 8000-1 5-$4150 

ANADE.X 
9500-$1225 9501 -$1225 

ATARI 
400 16K - $349 800 16K - $740 

C•NTRONICS 
730 - $600 737 -$750 

DATASOUTH 
05120-$595 DS180-$1269 

DIABLO 
630 - $2095 1640 - $2575 

DISKETTES 
Scotch - $2.50 Dysan - S3.50 

EPSON 
MXSO - $449 MX100- $739 

MAZE~TINIE 
1600 - $995 Esprit - $675 

INTERFACES 
SSM-AIO- 5160 CPS-CARD - $199 

NORTHSTAR 
HR64DD - $2875 HR640D-S3150 

LOBO 
Apple Drive/Card - $390/$90 


TASSO Drive/Interface -$390/$90 

Apple DD Drive - $2740 


MODEMS 
HAYS-MICROMOOEM - $285 


Novatlon-cat - Sl 55 

Penril - 30011200 (212A) - $795 


MONITORS 
Teoo-sw - $99 Teco Green - $120 

Sanyo-Green - $2451 Color - $425 

Amdek-Green -$159 Color-$350 


MPI 
8BG- S575 99G - $675 

NEC 
n10 - s241s 1120 - s2e1s 

80ROC 
120- $729 135-$799 

SOF'i!WARE 
Alt MaJor Brands - $CALL 

TELEVIDEO 
91 2 - $669 950 - $920 

Tl 
810-51240 820-$1795 

OklDATA 
MBO - $329 SL125- $3150 


MB2A-$469 SL2Ii0 -S4200 

MB9A - $739 M84 - $1099 


APPLEXTRAS 
Memory-16K 200ns - $19.95 


Game Paddle Extension - $14.95 

Protypln9 P.C. Board-$19.95 


CIOTH 
25CPS-P - Si 320 450PS·P - $f699 

z•NITM 
Z19-$749 Z89 -$2095 

Arizona 1-602-246-1783 

EXPOTEK 

CORPORATION 


2231 R W. Sha ngri La Rd. 
P hoenix, AZ 850 29 

.. (~ ; . . .. 

Perhaps storing the outpu t 
ampUtude of the filters is un ­
necessary , and a simple threshold 
detector would be sufficient. A logic 1 
could indicate that there is some spec­
tral content in that frequency range 
while a logic 0 indicates none . The 
eight instantaneous filter o utputs 
could then be stored in a single byte 
rather than eight. Thi translates into 
a memory requirement of 128 bytes 
p r sample period. This presumes 
that information about the frequency 
content of speech with respect to time 
is more important than information 
aboul the amplitude of the energy in 
the different frequency bands. I think 
it will depend a lot upon the 
vocabulary chosen. 

Finatly, I aw little activity in ei ther 
the 31-Hz or the 4-kHz band in spe •ch 
both from my own voice and from 
the Micromouth . This may be a 
limitation of the hardware , but r 
think it would be safe to eliminate 
these passbands from a ny voice­
response system . In my experience, 
the three frequency ranges that seem 
to always contain the most energy are 
about 60 Hz to 200 Hz, 200 Hz to 500 
Hz, and 1 kHz to 2 kHz. I am at pre ­
sent unwilling to design a peech ­
recognition system with only three 
sampling passbands, but I'm still 
gathering data . 

In Conclusion 
I haven ' t yet decided how l will 

configure my speech-recognition 
system . I have only one major design 
cri terion so far: because writing com­
prehensive software algorithms isn't 
among my greatest pleasures in life, I 
will attempt to do as much in hard­
ware as l can . 

Perhaps if I stall long enough a few 
inexpensive integrated circuits that 
can do it all will emerge from Silicon 
Valley. I have heard promising 
reports on a few such products . l 
know of the intense interest many of 
my readers have in the ubject, and I 
intend to build speech-recognition 
sys tem as soon as I can make it cost­
effect.ive. 

r hope that this articl has at leas t 
helped you understand some of the 
first steps in speech recognition. If 

you are talented in oftware, you 
may have been inspired with an idea 
tha t will make the process easy . But 
at any rate, L hope to have h lped 
allay any suspicions that computer­
ized voice respon e is a black ar t . 

Next Month : 
New teclmo/ogical deuelopme11ls 

have made infrared light a convenient 
medium for remote-co11trol or data 
transmission. We'll explore how to 
use it. • 
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CompuView 

New! 
CP/M-86 For 
IBM Personal Computer 

The first available CP/M-86 for the IBM Personal 
Computer has the capabilities you need, including serial 
and parallel printer support, a 'smart' screen driver which 
can emulate most popular CRT tenninals, 193K disk 
capacity and the facility to read/write the common XEROX 
820 djsk format. Innovative features include built in 
horizontal scrolling and screen line editing which lets you 
exteruively edit or re-enter your typed lines to CP/M and 
application programs. (Available March 15, 1982) 
CompuView CP/ M-86 fo r IBM Personal Computer . .. $325 
VE DJT-86 with above purchase..... . .. . .. .. . $100 

8086 Software 
• VEDlT full screen editor for CP/ M-86, SCP 86-DOS and 
IBM Personal Computer. Disk and Manual $195 

• CP/ M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code $90 

V-COM Disassembler 
Finally a Z-80 disassembler for CP/M which produces 

easy to read code, a cross reference table and handles 
INTEL and ZILOG mnemonie:5. V-COM is exceptionally fast 
and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created infonnation files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII string.5. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and string.s. Each infonnation 
fi le may contain nested 'INCLUDE' to other files. Each 
package includes a 30 page manual, sample program file.s 
and variations of V-COM compatible with the TDL, MAC 
and two types of ZILOG assemblers. $80 

PIICEON 24x80 SlOO 
Video Board 

The PIICEON V-100 offers memory mapped speed, 

but being 1/0 mapped, uses no memory space nor bank 

select. Lower case descenders, hardware scrolling and 

other features. Fully assembled with 1 year warranty by 

PIICEON the company known for reliabiLity. 


PIICEON with software driver. . . . , . . .. . ... . .. $470 
PIJCEON board only.. . ..... . . . . ....... . . $450 

Clrc le 105 on Inquiry card. 



Uniquely 
User Oriented 

VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. The customization 
(installation) proce&5 makes VEDIT 
the only editing package that allows 
you to detennine your own keyboard 
layout and use any available cursor 
and function keys. Just think of the 
difference it makes in your ease of 
learning and usage to type cursor and 
function keys instead of memorizing 
obscure control characters. This 
customization is menu driven, extends 
to much more and takes only a few 
minutes. 

Unequaled 
HardWare Support 

The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes 'smart' terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on tenninals like 
the Televideo 920/950, Heath H19, 
and IBM 3101 are all supported. The 
memory mapped version is extremely 
flexible, supports bank select such as 
on the SSM VB3 and screen sizes up 
to 70 X200. 

An Industry Standard for CP/M & 8086 


Sophisticated 
Full Screen Editing 

VRDIT gives you true 'what you 
see is what you get' full screen editing 
with an extensive set of features for 
creating and editing standard text files 
of up to one diskette in length. Very 
large files are effortlessly handled by 
VEDIT's ability to edit up to 47K of a 
file entirely in memory without 
performing any slow and annoying 
disk accessing. And you can handle 
multiple files, insert a specified line 
range of another file anywhere in the 
text and even change diskettes. 

User Oriented 
Features 

You get the features you expect, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and flexible macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
automatic indenting for use with 
structured languages such as Pascal 
and PI/I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will 'Undo' the changes you 
just made to a screen line. And if 
you run out of disk space with VEDIT, 
you can easily recover by deleting old 
files or even inserting another diskette. 
It is therefore no surprise that VEDIT 
is the industry standard for program 
development editing. 

Word Processing 
VEDIT is suitable for simple 

stand-alone word processing, or it 
may be used in conjunction with a 
text processor. Its features include 
word wrap, adjustable left margin, 
refonnatting of paragraphs, word 
oriented cursor movement and 
deleting, and imbedding of printer 
control characters. VEDIT can print 
any portion of your file and display 
the cursor's line and column 
positions. 

Now for 

IBM 


Personal Computer 

XEROX 820 


Ordering 
Please specify your micro­

computer, video board or the CRT 
terminal version, the 8080, Z80 or 
8086 code version and disk fonnat. 

VEDIT - Disk and manual 
For 8080 or Z80 ... .. ... $145 
For CP/M-86 or IBM MOOS . $195 

Manual only . . . . . . . . . . . . $15 

VISA and MASTER CARD Welcome. 

Apple 11 Softcard ' TRS-80 II and I 
SuperBrain • Heath H8/ H89 • Altos 
NorthStar' Vector' MP/ M ' IBM 

1955 Pauline Blvd.. Suite 200 
Ann Arbor, Michigan 48103 

(313) 996-1299 

Com~M!!!s~rv 




Apple Panic 


Personality- it's a major factor 
in distinguishing arcade best-sellers 
from the ones that lie around 
gathering dust in a corner. In coin ­
operated arcade games, it is not the 
only factor in determining suc­
ces -anything with enough color, 
sound, and action will attract an 
adequate following. However, per­
sonality is a greater factor in 
microcomputer-based arcade 
games because they have fewer dis­
tracting frills. Of the many games 
I've seen in the past six months, 
Apple Panic has far more person­
ality than any of several equally 
well-done games for the Apple II 
or 11 Plus microcomputers. Addi­
tionally, Apple Panic is an original 
game. It is not just a simplified 
copy of a coin-operated game. As 
a game that's available only for 
microcomputers, you can show it 
off to co i n~op game snobs . 

Like many successful arcade 
games, Apple Panic has a simple 
but eccentric premise. Your player 
is trapped in a world of walkways 
and ladders. The objective is to 
keep your player alive as long as 
possible. Of course, no arcade 
game is complete without a merci-

Gregg Williams 

Senior Editor 


Photo 1: An "apple" is knocked 
thro:igh a 110/e by the J111mm1 
player. 

less enemy, and Apple Panic is no 
exception. Your enemies are a 
number of flattened "apples" 
(sim ilar to Terrapin Turtle robots) 
that roam the walkways and lad ­
ders. They aren't terribly bright, 
but what they lack in intelligence 
they make up for in number. How 
do you fight back7 By digging a 
hole in the walkway, waiting until 
an apple drops into ii, and then 
knocking it through the hole to 
smash on the walkway below. 

You-control your player's move­
ment by using the "I," "]," "K, " 
and "M" keys. To dig a hole, hit 
the "A" key while your player is 
moving. (For some reason, your 
player does not always dig a hole 
when you want it to. Although this 
is probably the result of simplify­
ing the game's algorithm to a man­
ageable size, I look on it as a 
chance to develop my expertise in 
the game.) 

Once an apple falls into the hole 
and sticks there, you have several 
seconds to return to that hole and 
knock the apple through by hitting 
the "S" key; if you line up two or 
more holes well enough for the ap­
ple to drop through aJI of them, 
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you get bonus points that increase 
wi th each ex tra hole used. When 
an apple faJls through a h le, the 
walkway is mysteriously repaired ; 
s e photos la and lb. (You d idn' t 
exp ct th is to be easy, did you?) In 
addition, if you don't get to a stuck 
apple in time, the dumb but indus­
trious critter pulls itselr out of the 
hole and repairs the walkway . 

Although the apples a r slow, 
they don'l waste any oppor­
tunities. If they get dose enough, 
they pounce on and eat ym1r 
player . The screen is then redrawn 
wi th a different arrangement of 
ladders and apples, and you tart 
over. On succ ssive scr ens, you 
usually get more apples on the 
screen. lf you get good enough, 
lwo new predators, the Green But­
terfly and the Mask of Death, ap­
pear; the latter appears on ly if you 
are very good . You get more 
points for ki ll ing them, but they 
a re more difficult to kill. The But­
terfly mus t drop through two holes 

At a Glance 

Name 

Apple Pamc 


Type 
A rcacre-style game 

, Manufacturer 
Brotlerburid Software 

Z Visra W ood W y 

san R r el. CA 94901 


Price 
S29 9 5 

Author 

Ben Se1l<1 


Format 

SV.-u1ch Huppy dt~k 


L.anguage 
b502 machine code 

Cornputer 
Apple II or fl Plus w rrh one crr~k drl11e j 13 
or lo sectors/ anu 'l8K byres of memory 

Documentation 

O ni?-page inw ucuun reane1 


Audience 
l\1caa en1husram of air .age-s 

b fore it is eliminated ; if it drops 
from one hole to the walkway im­
mediately below, it continues 
walking as if nothing had hap­
pened. (You get an e tra player life 
wh n you kil l a Bu tterfly.) The 
Mask of Dealh is even m re dif­
fi cult to kill ; il musl fall through 
three holes before it is destroyed. 

One fina l note on the mechanics 
of the game: your player can faJ) 
through a hole without injury . 
Thi sometimes useful as an 
escape route becau e the apple 
can' t f llow . 

Strategy 
Timing is very important jn this 

game. lt ta kes a certain amount of 
time to dig a hole r k nock an ap­
ple through a hole_ 1f you under­
es timale the amount of time need ­
ed when an apple is nearby , il may 
get you be ore you get it . 

Another e lem nt of your 
strategy i the placement of holes 
wi th re p ct Lo ladders. On one 
hand, you like Lo have a hole be­
tween you and every apple. On the 
other hand, i.f an apple falls into a 
hole on the other side o the screen, 
those sarn holes may prevent y u 

from getting to the trapped apple 
in time. After hasti ly digging a 
h I , you may find that it is now 
impossible to get to an enti re sec­
tion of the screen. Also, the 
strategy of g ing to the end of a 
walkway, digging a h le between 
you and the center of the creen, 
and waiting for an apple to come 
after you usually d esn't work ­
the appl s aren 't smart enough t 

sen e you un less you are nearby. 

Conclusions 
Apple Pani is an interesting, 

playful game . It is interesting to 
note that , li ke Pac-Man (a gam 
similar in spirit ), it uses engulfment 
as the main f rm of destru tion. 
This is very different from the ma­
jority of game , which have ob ­
jects shooting projectiles at each 
other. 

Apple Panic makes good use of 
both graphics and sound . When 
walking, the play r do s not 
fl i ker (as it would with les skillful 
animation) . Nearly cons tant ound 
effects keep the ear entertained 
without a saulting ii. 

Even when played by a novice, 
this game usually lasts longer than 
mo t other arcade-style games . 
Although the apple will eventual ­
ly verwhelm you , split-second re­
flexes are n t as important here a 
they are in 0U1er games. A normal 
game of Apple Panic lasts fr m 
five to fift.een minutes; it lasts 
longer as you get better. There ­
fore , while still being entertaining 
and engaging, Apple Panic wi ll not 
leave you a nervous wreck when 
Lhe game is over. (Well , les o 
on , anyway .) 

1 do have a criticism, however. 
This gam does not have the fea­
tures that allow you to indefinitely 
pause while you Lum the sound ef­
fects of . Granted , one game can'I 
have everything, but these easily 
implemented features are becom­
i ng more common on Appl 
games _ Game designers should 
take note . 

Apple Panic is a copy-pr tected 
disk that boots dire tly on either 
13- or 16-sector Apple computers. 
Broderbund Software pledges to 
replace the disk re of charge if it 
fails to boot and to rep lace it for a 
minimal charge if the disk is ever 
physica ll y damaged _ This is 
another policy that hould be en­
couraged. It takes away many of 
the objections about copy-pro ­
tected disks fo r programs of this 
nature. 

It shou ld be reemphasized that 
Apple Panic is an riginal game, 
nol a copy of an arcade game . lf 
the urrent trend away from 
microcomputer games adapted 
from coin-operated arcade games 
continues. the work of authors and 
companie that produce high-qual­
ity original games will become 
m re important_ • 
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Missile Command 


As your left thumb stabs a t the fir ­
ing button, your right hand spas­
modically tries to control the cursor. 
You see fla shes of light, hear bu rs ts of 
sound , and finally it's over. You'v 
done it, racked up your best s ore 
ever playing Missile Command. Have 
you ever wondered why Missile 
Command is such a popular game? 
De pite the claims of A ta ri that its 

For performance 
Enha nced C P/ M-MP/ M or 

A I multiuser o pcrnring sy/Y 
rem for rhe spcoo of a mi ni with 
the ease o f a micro-supports up 
co 8 termina ls and 16 primers. 

For Winche.~ccrrrape pcrform ­
:mcc, you just c:m 'r b uy a herrcr 
m ulciuscr m icr o mputcr than 
the Oynabytc 5710. Take o ur 

Stanley J. Wszola 

Technical Ed itor 


deve lopment was a long process, 
there are other reasons for its success. 
In this rev iew, I'd li ke to touch ligh tl y 
upon some of these reasons. 

If you have never pumped a 
quarter in to a video a rcade game, o r 
don ' t own an A ta ri 400 or 800 mi ro ­
compute r, I 'll briefly describe the 
game. The Missile Com mand game 
for the Atari 400 and 800 is an 

microcomputers- up to 
19MB Winchester/Tape 
from $8,995 " 

See for yourself 
All Dyni1hytc.' arc hm:kcd hy 
Dynabyce's cngi n~-cri n g cxpcrti.'l<.: 
and reputation for high quality. 
We'd li ke to tel l you rnorc. Cnll 
now! B00-538-39 9. In Califor­
nia, 408·2.63·1221 or write 
Dynnbyrc, 521 Corronwoocl Or., 
Mi lpitas, California 95035. 

Multiuser 

5'A• Winc:hesrcr disk drive. 
Eit her 12MB or 19MB capacity 
wirh a removable 17MB C nrt ­
ridgc ta J:-'C drive. 

Packaged in a ..ingle, com1>" t, 
cable-rop box. 
•5710-A1-64K. ll Mll IV1nchot"' liMfl Cortod •c 1arc-kl.'l'J5 (11srl 
'i? IJ-0 2-6-I K, !9Mfl Win<h.,,1« 17MLI Canrid"'" Tn~ $10.tSO ~"') 
CPI M, Mr/M-rr~u1h u{ 0..1t ;1I Rnc~uf.. l1w. ("\.'\SlS- l1 .-hLllt~ ,,( f"lu w- Ooll' S,· , 1r1•~•. IM 
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adapta ti n of the commercial a rcade 
game . You become the commander of 
a missile base with armaments con ­
s is ting of ABMs (antiballistic 
missiles). You must preserve your six 
cities and missile base from nuclear 
a ttack by destroy ing the incoming 
enemy missiles and bombs. 

T he enemy is armed with ICBMs 
(in tercontinenta l ba ll istic missiles ), 
MIRVs (multiple independently tar ­
ge ted reentry vehicle ICBMs), killer 

At a Glance 

Name 
MJss1re Command 

Type 
Arcade- type game 

Manufacturer 
At.:in Inc. 
1265 Borregas Ave. 
Sunnyvale. CA 94086 
[408) 745·2213 

Price 
S39.95 

Format 
Plug·1n ROM cartridge 

Language 
6502 rnachrne language 

Computer 
Ar rl '100 or 800 with BK bytes or RAM 
and Joysucks 

Documentation 
J8·pagc booklet 

Audience 
Any Atari computer owner who enjoys a 
good game 





satellites that drop missi les, bombers, 
and smart missiles that can evade 
your ABMs and home in on their 
targets. 

The enemy attacks come in waves. 
Each wave lasts from 30 to 45 sec­
o nds. The waves become increasingly 
more difficult as the game progresses, 
with the sixth wave introducing you 
to the smart missiles. 

You are provided with 30 ABMs 
per wave. These are launched again t 

ta rgets by using the joystick to con­
trol a cursor on the screen. When a 
missiJe, bomber, or satellite appears, 
you position the cursor over or near 
the target and press the fire control 
b u tton. Your missile base launches an 
ABM toward a detonation mark left 
by the cursor on the screen. The 
resulting atomic fireball, complete 
with the simulated sound of a nuclear 
explosion, will destroy the incoming 
missile or other target. That is, if 
your aim was true, if you allowed for 
a moving target, if you hadn' t already 
used all your ABMs, and if the target 
wasn't smart enough to get out of 
your way (smart missi les). 

The game allows you to select one 
or two players. T he computer 
automatically keeps score and 
remembers the highest score while the 
game is continuing. You have the op ­
tion of skipping the easier waves of 

Photo 1: Missile Conm1a11d, one of 
the most popular coin -operated ar­
cade games. is 11ow available in a rnr­

mdge for tlie Atari 400 a11rl 800 
microcomputers. Tl1e trackball of tlie 
coin-operated version /1as been 
replaced by an Atari joystick. Also. 
you /Jave only one mis.~ile base (11ot 
tliree), but the siglits, sow1ds. and ac­
tion of the original gnme nr< still 
tliere. 

enemy attacks . For example, y o u can 
practice shooting down nothing but 
smart missiles. 

The object of all this nuclear ma y­
hem is to accumulate points . Points 
are scored for every enemy weapon 
des troyed and for every city and 
ABM left at the end of each wave. 

Every two waves, a wave point 
multiplier increases the value of each 
point by as much as six times . Every 
hme you earn 10,000 points, you get 
another city to replace one that was 
previously vaporized . 

Why Is It Su ccessful? 
Though none of the editors on the 

BYTE staff advocate nuclear war, we 
all agree that Missile Command is a 
good game. Yet we agree for different 
reasons, and therein lies the reason 
for the game's success. 

Some people enjoy the com­
petitiveness of trying to better 
another person 's score , Others enjoy 
the interaction between human and 
c mputer. And some en joy the lights, 
noise, and the satisfaction of sym­
bolically blowing things up . My en­
joyment stems mostly from not hav­
ing to pump quarters into the com­
pu ter . 

The Critics 
There are those who object to the 

overt violence implicit in the game . 
After all , the destruction of cities is a 
very violent activity. A friend of 
mine once said that games of this type 
only encourage the acceptance of 
warfare as a viable solution to prob­
lems that could be sett led peaceably . I 
asked if he ever played chess . 

The HOMEBRAIN™ is a ded· THE HOMEBRAIN™ IS EVALUATE THE HOM EBRAIN™ 'I 
icated microcomputer system in a Order Now By Calllng Toll-FrH ~ 
stand-alone package. HOME· the First Total Home 1 ·800·228·2028 
BRAIN'S™ 1/0 potential exceeds Control Computer LI nos Open 8 AM To 6 PM C.S.T. 
300 channels. 

• 	 Communk:alo wtll'l Iha HOMEBRAIN'" Jusl give us your Name, Shipping, Address 
usjng your l)t!<sorial compurer RS232 lnte" and Visa or MasterCard number and we 
lace will charge lhe $750.00 purchase price, ACHIEVE TOTAL • HOMEBRAIN ,. conl1ols )'QUI home usrn9 plus SZ0.00 shipping (N.J. rnsiden ts add zy Lnsn1 your <lelino log le sequ onces 5% sales tax) lo your account. Or. SEND'HOME CONTROL your CHECK' or MONEY ORDER' lo:A · 32 Channels • Logic diagrams, timers. couniers, alarm 

Bulfered Input clocics, calendars. are t!ltecUy lmplementeo 
by lhe HOMEBRAIN •• mrc roprocessor HYPERTEK, INC • Energy Management B ·8 Relay Oulpul 30·4 FARM ROAD

C -Unlnterruptable • HOMEBRAIN ,. logs conl<olled opera11ng• Home Security 	 SOMERVILLE, NEW JERSEY 08876Power Supply limes lor 1ho mon th 
• Lighting Control D -CPU . Cornmunrca· Tho HOMEBRAIN "' operatos totally lnde· ' San<IUJg your chec will QIJallly you 1or an• Safety Monitoring 	 lions. 256 Channel l)t!nclenl or your personal compute<. Cra-sh1ng INTROOUCTOIW REBATE or 10%. AC Wireless Con· your con'llJUler writ not crash HOMEBRAIN •• • Appliance Control 	 trol leaving you1 home aelenseless. Atlow &8 wee~s 10< del ivery. 
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The revolutionary Discovery multiproces.sor is the only system that 
allows the total integration of powerful 16 bit 8086 processors with 
the more standard Z-80 user processors. The DISCOVERY system may 
be configured in any 8 bit/16 bit combination, or as a totally exclusive 
16 bit system only to provide the ullimate in performance and flexibi li ty 
in advanced micro systems. 
Ultimate performance. The dpc-186 is Lhe most sophisticated single 
board microcomputer available today offering more power and faster 
processing time through the 8086 CPU for bigger, more complex 
programs. Memory starts at L28 K(compared to the Z-80's 64 K). and 
is expandable to 1megabyte. And the dpc-186 is fu lly compatible with 
the standard DISCOVERY multiprocessor system permitting efficient 
upgrading as futu re needs develop, without sacrificing any of your 
extensive hardware and software investment. 

World's best multiprecessor system. The DISCOVERY system pro­

vides separate processors and memory for each of its 16 users. It offers 

full CP/M~and CP/M-86~compatib i lity, interprocessor communication, 

and shared and private files. Each user can take advantage of shared 

peripherals and cross submitting of tasks between processors.The system 

is controlled by a unique, two board dpc-280 service processor and 

dpc/os dist ributed processing operating system.

Bv the board or by the system. The DISCOVERYmultiprocessor is 

ready for immediate delivery as a complete system, as processor boards, 

and everything in between. It offers exclusive technology in multipro­

cessing, yet is fu lly compatible with existing standards including CP/ M 

and S-100. It is quite simply unmatched in performance, capabilities 

and offe rs a far greater degree of flexibility. 

DISCOVERY- offering a whole new world of possibili ties. 


For the first time, 8and16 bit processor intermixing. 


Action Computer Enterprises, Inc_ Dealer and OEM inquiries Invited. 
The Multiprocessing Company

A 55 Wost Del Mar Bou levard. l'asadena. CA 91105 USA
•----:!...,______...___, (213) 793-2440, TWX 910-568-1201 ~ ~~~ •CP/M is a registered TM of Digi tal Research, Inc. 

Circ le 7 on Inquiry card. 



When he said yes, I then asked if he 
thought his aggressive activities on 
the chessboard affected his actions in 
real life . A very spirited discussion 
then ensued, with neither of us con­
vincing the other to change his views . 

Whether the designers of Missile 
Command intended to or not, they 
have presented a game that reflects 
contemporary society . The game 
takes the threat of nuclear warfare 
and, simplifying the concept lo the 
extreme, reduces that threat to a man­

ageable human level. Whether this 
familiarity with nudear warfare is 
good or not, l don't know . However, 
it doesn 't seem to have affected the 
popularity of the game. 

Conclusion 
Missile Command is a great suc­

cess, and Atari should be con­
gratulated on producing such a high ­
quality product. However, it is only a 
temporary uccess . Programmers are 
constantly working on newer, better 

games. My advice to them is to care­
fully examine the current successes 
and determine why they work . Then, 
taking their own original games, in­
corporate those ideas in their own 
programs . 

With the advent of new microcom­
puters and with the foundations for 
software development already well 
established, the potential for creative 
programming is greater than ever. l 
am excitedly awaiting what's coming 
next. • 

Dino Wars 


If any computer game deserves the 
ti tle "action game, " .this one does . 
Dino Wars is a two-player game in 
wh ic h each player controls a 
ferocious dinosaur that attempts to 
bite the other player's dinosaur until 
it cril's uncle_ Although there is no 
gore and the losing dinosaur always 
survives, the combat between the two 
creatures seems vicious at times . 

The battle takes place on a desert 
plain decorated with several clumps 
of cactus . However, this is not your 
ordinary cactus . lf a dinosaur mis­
takenly runs into one, the creature 
falls over and loses five units of fight­
ing energy, Perhaps it's fossilized. 

Although the terrain is much larger 
than the Held of view displayed on 
the screen , it is not infinite . If a dino ­
saur exi ts to either the left or the 
right , it eventually reemerges on the 
opposite side of the screen. Even if 
not visible on the screen, battles can 
rage in full force and dinosaurs can 
trip over unseen cacti . 

George Stewart 

Techn.ical Editor 


The dinosaurs are chunky creatures 
(low-resolution is the Lerm used out­
side of the prehistoric epoch) modeled 
after Tyrannosau rus re.x . One is pur­
ple, the other blue. (An alternate col­
or set is available for variety ,} 
Although not the most graceful of 
animals , they can swing their tails 
menacingly , open their jaws to bite, 
and swagger around the screen in any 
direction. 

The game is three-dimensional. As 
a dinosaur recedes into the 
background, it becomes smaller, 
eventually shrinking to the size of a 
dot. As it advances, its size increases 
to a stage where it consumes much of 
the screen. 

joysticks are used to control the 
combatants. Although these joysticks 
permit 360 degrees of apparent con­
trol, the dinosaurs can actually move 
in only six directions. As a result, 
they appear to hop from one stance to 
another. 

The object of the game is to bite the 

At a Glance 

Name 
Dino Wat5 

Type 
Animated dhosaur combat game 

Manufacturer 
Radio Snack 
1800 One Tandy Center 
fOfl W orth. TX 76lOZ 

Price 
539 .95 

Aut hor 
Robert Kflgui 

Format 
Plug-in ROM cartrjdge 

Com puter 
TRS·SO Color Computer with two Joy111ck 
controflers; I 6K byt s of RAM recommenCI· 
ed for best results 

Audience 
Game fans age 6 and up 
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MEMORY EXPANSION MODULE FOR IBM PERSONAL COMPUTER 
0• 	 Directly expands memory to 256K Bytes. Replaces three 


64K Byte cards. (larger configurations available) 

• 	 Each card aged at high temperature and voltage margined; 

less than 350 	mA of + 5v; one year warranty. STAINLESS 
STEEL 1----t-4"4• 	 Available at participating COMPUTERLAND stores: BRACKET 

contact factory for further information. 
• 	 lntermedia Systems: 10 year old company; also 


produces CAD and Medical Graphic Display systems 
 0 
for Hewlett-Packard computers. 	 $995 

-	 EACH 

CARD GUIDE INCLUDED I 111ter1•edla syste•1s
EXTENDED FOOT FOR 

10601 S. De Anza Blvd. • Cupertino, CA 95014 VERTICAL STABILITY 
(408) 996-0900 

other dinosaur while it is vulnerable, 
i.e ., while it has its back turned or is 
recovering from a nasty fall over a 
cactus (the Marqufa of Queensberry 
rules don't apply in this primitive 
world). After sustaining an effective 
bite, a dinosaur falls to the ground 
with a resounding crash. 

When two experienced players con­
tro l the dinosa urs, the battle 
resembles an awkward ballet, with 
the dinosaurs constantly circling each 
other while vying for a shot at each 
other's weak point. When beginners 
play, the action is more likely to 
resemble a pastoral scene in which the 
two dinosaurs wander around aim­
lessly, occasionally engaging one 
another with little effect and separat­
ing again. 

To make a dinosaur bite, you press 
the joystick button . The · dinosaur 
issues an awesome roar as it closes its 
jaws on air, cactus, or the opposing 
dinosaur. Generati ng this sound is 
one of the more sa tis ying aspects of 
the game. 

Both dinosaurs s tart out wHh 100 
units of energy . Each time a dinosaur 
is successfully bitten in a clinch, it 

loses 20 points; if bitten while recov­
ering from a cactus fall , 10 points; 
falling over a cactus costs five points. 
The game ends when one of the 
dinosaurs loses all its points. 

A prerequisite to en joying this 
game at length is a sense of the 
ridiculous . Without that, you a re apt 
to become frustrated by some of its 
limitations. For example, while either 
dinosaur is roaring , all action on the 
screen halt because the Color Com­
puter's microprocessor is totally pre­
occupied with the task of genera ting 
the sound (a hardware li mitation) . 

Here are bite-by-bite reports from 
two noteworthy dino wars. 

Jn the first battle, one player was 
an expert, the other a beginner. This 
quite typica l case corresponds to 
computer owner and friend. The ex ­
pert player used a sneak-attack 
strategy: his dinosaur stayed just off­
screen until the beginner's dinosaur 
presented a vulnerable back . Then 
the expert's dinosaur lunged into 
view, bit effectively, and retreated 
again. Five such attacks were enough 
to send the beginner's dinosaur into 
squeaking submi sion (a defeated 

dinosaur always runs off yelping 
toward the horizon). 

In the second battle, two jaded 
players searched for a nonviolent use 
of the game. The cactus provided an 
answer. A dinosaur can become 
hopelessly entangled in a cactus: each 
time it gets up, it immedia tely falls 
down again , losing five points each 
time . Accordingly, the object of this 
absurd battle was to be the first to ex­
pend all one's energy in mortal com­
bat with a cactus. 

Dino Wars is primarily a nove lty, 
but a good one. It allows two players 
to work off all sorts of aggressions 
toward each other and p lan t life. 
However, it is not a game you can 
grow with; it doesn 't take long to 
"peak out. '' It is not an intellectual 
game like Adventure, nor does it get 
your adrenaline going as does a fast ­
paced game of Star Raiders. Com­
pared to one of these, you might say 
Dino Wars is pr~historic. • 

------------- FULL WIDTH CARO FOR HORIZONTAL STABILITV ---- --------+t 
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The Atari Tutorial 

Part 7: Sound 

The Atari 400 and 800 home com­
puters have extensive hardware 
sound capabiJities. Four independent ­
ly controllable sound channels are 
able to play simultaneously . Each 
channel has a frequency register 
determining the note and a control 
register regulating the volume and the 
noise content. Several options allow 
you to insert high-pass filters, choose 
clock bases, set alterna te modes of 
operation, and modify polynomial 
counters. This article will explain 
these options; next month, part 8 will 
show how to call these options from 
both BASIC and 6502 machine 
language . 

Definitions 
For the purposes of this discussion, 

a few terms and conventions need to 
be clarified: 

1 Hz is 1 pulse per 
(hertz) second 
1 kHz is 1000 pulses 
(kilohertz) per second 
1 MHz is 1,000,000 pu lses 
(megahertz) per second 

A pulse is a sudden vol tage rise 
followed somewhat later by a sudden 
voltage drop . If a pulse is sent to a 

Bob Fraser 

1639 Martin Ave . 


Sunnyvale, CA 94087 


television speaker, it wi!J be heard as 
a single pop . 

A wave, as used here, is a con­
tinuous series of pulses. Different 
types of waves exist, each of which is 
distinguished by the shape of the in-

The smalJer poly 
counters repeat often 

enough to create 
droning sounds that 
rise and fall quickly. 

dividual pulses. Waves created by the 
Atari computer are square. Brass in­
struments typically produce triangu­
lar waves, and a human voice pro­
duces sine waves. 

A shift register is like a memory 
location (in that it holds binary data ) 
that, when so ins tructed , shifts all its 
bits to the right by one position {i.e ., 
bi t S will get whatever was in bit 4, 
bit 4 will get whatever was in bit 3, 
and so on). Thus, the rightmost bit is 
pushed out, and the leftmost bit 
assumes the value on its input wire 
(see figure 1). 

"AUOFn" is read 11any of the audio 
frequency registers , AUOFl through 
AUDF4. " Their addresses are, respec­
tively, hexadecimal 0200, 0202, 

0204, and 0206 {decimal 53760, 
53762, 53764, and 53766). 

"AUOCn " is read "any of the 
audio control registers, AUDCl 
through AUOC4." Their addresses 
are, respectively, hexadecima l 0201, 
0203, 0205, and 0207 (decimal 
53761, 53763, 53765, and 53767). 

For the purpose.s of this discussion , 
frequency is a measure of the number 
of pulses in a given amount of time; 
that is , a note with a frequency of 100 
Hz means that in one second exactly 
100 pulses will occur. The more fre­
quent (hence , "frequency") the pulses 
of a note, the higher the note . For ex­
ample , a singer vocalizes at a high fre­
quency (5 kHz), and a cow moos at a 
low frequency (100 Hz). The words 
"frequency," "note, " "tone," and 
"pitch" are used interchangeably. 

Noise and distortion are also used 
interchangeably, although their 
meanings are not the same . Noise is a 
more accurate description of the unc­
tion performed by the Atari com­
puter. 

All examples are in BASIC unless 

T/iis article! appears in sliglitly different 
fo rm in De Re Atari, published by Alnri 
Inc. . and is reproduced witl1 its express 
permission . 
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0e.FORE SHIFT 

AFTER SHIFT 

Figure 1: Operation o( a shift register. 
Here. ull b1'ts are shifted one bit to the 
right. As the rightmost bit is lost , some ex­
ternal value fills the leftrnost bit. 

otherwise stated. Type the examples 
exactly as they appear. lf there are no 
line numbers , don't use any; if several 
statements are on the same line, type 
them as such. 

Sound Hardware 
Sound is generated in the Atari 

computer by the POKEY chip, a cus­
tom integrated circuit designed 
especially for the Atari 400 and 800; 
POKEY also handles the serial 1/0 
bus and the keyboard. The POKEY 
chip must be initialized before it will 
work properly. Initialization is re­
quired after any serial bus operation 
(cassette, disk drive, printer, or RS­
232C read /write ). To initialize 
POKEY in BASIC, execute a nulJ 
sound statement; that is, SOUND 
0,0,0,0. In machine language, store a 
0 at AUDCTL (hexadecimal 0208 = 

decimal 53768) and a 3 at hexa­
decimal 232 (decimal 562); this is the 
shadow location for the SKCTL 
register at hexadecimal D20F (decimal 
53775). 

The Audio Frequency Registers 
Each of the four audio channels has 

a corresponding frequency register 
that controls the note played by the 
computer. The frequency register 
contains the number N used in a 
divide-by-N circuit. This is not a divi­
sion in the mathematical sense, but 
something much simpler: for every N 

~ l'IPUT 
PULSES 

Figure 2: A11 e:rmnple of a divide-by-4 process. The circuitry for this process allows only 
every four-th pulse to pass through. 

pulses coming in, one pulse goes out. 
Por example, figure 2 shows a divide­
by-4 function. 

As N gets larger, output pulses 
become less frequent, making a lower 
frequency note . 

The Audio Control Registers 
Each channel also has a corre­

sponding control register. These 
registers allow the volume and distor­
tion content of each channel to be set. 
The bit assignment for AUDCn is 
given in table 1. 

Volume 
The volume control for each audio 

channel is straightforward. The lower 
4 bits of the audio-control register 
(AUDCn) contain a 4-bit number that 
specifies the volume of the sound. A 
zero in these bits means zero volume; 
a fifteen means as loud as possible. 
The sum of the volumes of the four 
channels should not exceed thirty­
two because this forces overmodula­
tion of the audio output. The sound 
produced tends to actually lose 
volume and assume a buzzing quali­
ty. 

Distortion 
Table 1 also shows that each chan­

nel has three distortion-control bits in 
its audio-control register. Distortion 
is used to create special sound effects 
any time a pure tone is undesirable. 

AUDCn 
Bit Number 7 6 5 4 3 2 0 

Use distortion \lolume­ volume 
only bit 

Table 1: Bil us1Jge in the AUDCn registers (AUDC1 through A UOOJ). 

The computer's use of distortion 
offers great versatility and control. It 
is easy to synthesize an almost endless 
variety of sounds, from rumbles, rat­
tles, and squawks to dicks , whispers, 
and mood-setting background tem­
pos. 

Distortion, as used here, is not 
equivalent to the standard interpreta­
tion. For example, intennod1dation 
distortion and harmonic distortion 
are quality criteria specified for high­
fide1ity stereo systems. These types of 
distortion refer to waveform degener­
ation, where the shape of the wave is 
slightly changed due to error in the 
electronic circuitry. The computer's 
distortion does not alter waves {they 
are always square), but rather deletes 
selected pulses from the waveform. 
This technique is not adequately 
characterized by the word "distor~ 

tion.'' A more descriptive and ap­
propriate term for these distortion 
methods is "noise ." 

Before you c~n fully grasp what we 

SHIFT 
r~EGISTER 

Ri\NDDM PULSES 

\_Bil PROCESSOR 

Figure 3: A11 example of a poly counter. 
B.v letting the new leftmost bit be deter­
mined by some cilgorithm (here, cm ex­
c/1Jsive NOR of bits 3 and 5), a poly 
counter can produce a semirandom 
stream of bits. The pattern of t/1e bits will 
even tun/l;y repeqt, but the lengt/1 of the 
pattern depends 011 the w idth in bits of the 
poly counter. 
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NOW'11L(I' You~ 

FIRSl1 GEN 

'IAKE A I.OOK 


Welcome to a tour of the biggest Apple. 
The Apple* ill Personal Computer-the most 

powerful machine in its clas . 
Because it's the only personal computer that 

lets you add up to 256K RAM, hang on a full 
complement of peripherals, and still hav 6 urex­
pansion slots left for future gr wth. (Unlike om 
micros which become woefully "slot-bound'' 
when upgraded to maximum memory.) 

Becau e it's the only machine now u ing 64K 
RAM chips to keep 256K tidy on a single board . 

And because it's the only machine that gives 
you the help ofSOS. 

THE MOST SOPHISTlCATED 0 . 
SOS is the Apple Ill's Sophisticat d Operating 

System, an elegant software interface that frees 
you from mo t ystem control task . It£ atur a 
hierarchical fUe system, device- and user-! vel 
interrupt capabilities, a device-independent fi le 
sy tern and memory management capability. 

Since all Apple III languages use SOS, they 
share a common ai k format. So Appl ill pro­
grams can merge and communicate -a Pascal 
application program can directly access a BASIC 
text file, for exampl . 

Xerox IUO H ew lcu·Packard 
125-Modd 10 Applcl11 

Srarulard Memory 

64K 64K 64K tl8K 

Maximum Mt"11tlrJ 1t•h..'nf11Uyronfigt1rai• 

LBM Personal 
Computer 

256K64K 192K 

No extr.1c·xpan­ 4 cxtr:t expan!lion 
sion slo1s in fu lly slotii in fully 
configured ' con figured Z 'i6 
192K system sysrem• 

160K 140K 

- 5 mi,'gllbytc 
Hard Disk 

MK 

Expt111dc1l1lll1y 

No cx.ptln$1un Noexpnn~lun 
slot,,:;lots 

Diskmc S1orai1c (fJel' drite) 

9ZK l56K 

Ma.rs Siomi:c (per drit<e} 

- 1.16 mci,r,ibyte 
Floppy Di 

Ojjpjl1y Gw/Jhicr Capabiliiy 

Software Amolnb/r 

High n.-..olucion High n.=l uuon High resolu tion High resol ution 
B/W B/W B/Wor4~1or BIW or I 6·c.olor 

~co!nr rc<tuire.s 
additional c:ird) 

\>.brd Proc Iring 
SuperC,J • 

-
Commun\cn tions 

-

CP/M hbmry 

\'ibrcl Processing 
Vi. iC.,k"' 125 
Business Graphies 
Communications 

-
Cl'/M • l.ibmry 

"'brd Proces.sing 
VisiCrk• 

-
Communications 

-
CP/!vr 86 
progrnms 

\\brd Processing 
VisiCalc Ill 
Busines.. Grnphics 
Communlrntion~ 
Apple n ftw~ rc 
library 
CPIM"' library 
{available 
Spring, 1982) 
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SOS allocates system resources to make the 
most ofdynamic memory, simplifies progrCimming 
with standard device and file interfaces for all 
languages, and speeds ofovare development by 
reducing program size and complexity 

OUR NEW PROFILE. 
Profile™ is Apple's new personal mas storage 

system-a quick, quiet 5MB hard disk ideal for 
software development or any mass storage applica­
tion. Shown above twixt monitor and console, it 
c mes with everything you need to get up and 
running. including interface card and driver 
software. 

The lll's standard built-in driv i a 140-K 
floppy that can be dai y-chained with three addi­
tional drives through a back panel connector. 
Which leaves you plenty of expansion slots£ r 
thin~ like our new Universal Parallel Interface 
Card or our OEM Prototyping Card. 

CHANGE KEYS. 
The 128-character ASCH-encoded keyboard 

happens to be fu lly-programmabl . So you can 
(with OS) do neat things like remap it into 

DVORK. Or create armies of specialfunction keys. 
Or teach your Apple to write C hjnese. 

Its own languages already include Busine s 
BASIC, UCSD Pascal;MAssembly and, soon, a 
powerful new COBOL-and, in emulation mode, 
most languages available for Apple II. 

Look up from the keyboard and you'll see our 
standard Monitor Ill green phosphor display (80 
char. x 24 lines, u/l). 1t can show you some of the 
highest resolution graphics available - 560 x 192 in 
16 gray scales. Or choose a color monitor, and you 
could be seeing 16-color graphic in high 280 x 192 
resolution. 

HlT LIST 

We have a new edition of that monster hit, 
VisiCalc~with more modeling space than anyother 
version. Plus AppleWriter Ill, a powerful new 
word proce sing package. Plus a new Business 
Graphics package. Plus a new Mail List Manager. 

Plus a Pascal Util ity Library that lets you take 
full advantage of all UCSD Pascal features. 

Plus Access lll - sophi ticated smart terminal 
software to access mainframes with asynchronous 
communications up to 9600 bps. 

Plu Apple Uemulation to access that vast 
software library. 

Plus, soon, aCP/M ' card to access that other 
vast library. 

Even with all this, the Apple ill' potential 
remain essentially untapped. 

So we're offering improved documentation, 
n w programmer's aids, expert hotune counseling 
and an open channel to the indusrry leader in 
sofl:\vare publi hing. Us. 

See your Apple dealer for mor information 
and, perhaps, a little compaiison shopping. 

We're sure you'll find that between our third 
generation and their first, there's quite a gap. 

The personal computer. 

ror the authorized dealer 11carcst \'Ou, cr1ll (800) 538-9690. 111 California, call (800) 662-9238. Or write: Apple Compurer Inc.. tOZ60 Bandl ~ Dr., Cupertino, CA 95014. 
V HiC.ak t ~ .l r<i?™ t"rod Ililllk 'rtl ;i rl: o( l'crson.;ilSofc.,.,'il re. Int" .UCSD l'nscal is:. tr..rdetoark. of 1lw.- Rt·cct1u t'l •he Lifl l'T r.- l•y t ,( C.llt fo tTUfL Cl '/ M !~ :1n.'1!t5t1:t1.-d 1r!atl·u 1:1rk "f~i1:o1 [ ~~rch. Inc Arr{(' 1~ a r~ISh.'1n.I . w11.k·" '"' ' ~ 
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mean by distortion, you must under ­
s tand polynomial coun ters (aJso 
called poly counters). Poly counters 
are employed in the Atari computer 
as a source of random pulses used in 
noise generation. T he Atari com­
puter's poly counters utilize a shift 
register working at 1 . 79 MHz. The 
shift register's con ten ts are shuffled 
a nd fed back into the input; this pro­
duces a semirandom sequence of bits 
at the output of the shift register. 

For example, in figure 3, the old 
value of bit 5 wilJ be pushed out of 
the shift register to become the next 
output pulse, and bit 1 will become a 
function of bits 3 and 5. 

The bit processor gets values from 
certain bits in the shift register (in 
figure 3, bits 3 and S) and processes 
them in a way irrelevant to this dis­
cussion. It yields a value that be­
comes bit 1 of the poly counter's shift 
register . 

POLY COUN TER'S 

RANOOM PULSES 
 ... .. 
TONE P ULSES 

FROM FREQUENCY 

OIVIOED BY N 


PULSES TttAT 

MAH IT THROUGH 


Figure 4: Using !he output of a poly counter to create a noisy tone. The resulting sound 
of the output pulse train is considerably modified by using the poly counter output to 
select pulses from a pure square-wave input. 

These poly counters are not truly 
random because they repea t their b it 
sequence after a certain span of time. 
As you might suspect, their repetition 
rate depends upon the number of bits 
in the poly counter; in other words, 
the longer ones require many cycles 
before they repeat, while the shorter 
ones repeat more often. 

On the Atari compu ter, dis tortion 
is achieved by using random pulses 
from these poly counters in a selec­
tion circuit. This circuit is actuaJly a 
digital comparator, but the term 
"selection circui t" is more descriptive. 
T he only pulses making it through the 
selection circuit to the output are 
those coinciding with a random 
pulse . Various pulses from the input 
a re thereby el,iminated in a random 
fashion . Figure 4 illustrates this selec­
tion method . A dotted Line connects 
pulses that coincide. 

The net effect is this: some pulses 
from the frequency-divider circuit are 
deleted. Obviously, if some of the 
pulses are deleted, the note will sound 
differen t. This is how distortion is in-

OPTIONS 
1. Processor 

• Z8001 • 68000 
2. Disk Controllers 

• Floppy disk controller 
• Winchester disk 

controller 


3. Memory 
• Memory boards from 
32Kto512K 
• Either processor can 
address up to 16 
Megabytes 

4.1/0 
• Standard serial 1/0 
board with 8 RS-232 1/0 
ports 
•Intelligent 1/0 board 
with 8 ports, 16K dual 
port buffer memory, and 
an 8-bit 1/0 processor on 
board 
• Parallel 1/0 board with 
80 bits of parallel 1/0 

5. 15 slot mother board 
6. Heavy duty power supply 

• + 5 volts at 40 amps 
• +/- 12 volts at 3.5 amps 
each 

7. Meets IEEE Multibus 
Standard 

16 Bit Systems 

ZBOOO or 68000 


5710 Drexel Avenue 
Chicago. Illinois 6063 7 

312 684-3183 

TYPICAL SYSTEMS 

System 3 (28001 based) $7053 
Includes: • Z8001 processor 
with memory management • 
256K RAM • 8 se rial 1/0 ports 
• Floppy disk controller • 
ZMOS multiuser operating 
system • Dual 8 inch double 
density floppy disk drives • 
Case and power supply 

System 4 (68000) based $7099 
Includes: • 68000 processor 
(8mhz) • 256K RAM • 2 ser ia l 
and 4 parallel J/O ports • 
Floppy disk controller • Dual 8 
inch double density floppy 
disk drives • Operating system 
• Case and power supply 

WINCHESTER DISK 
SUBSYSTEMS 

1. 20 Meg 8 inch drive with du a l 

case, power supply, and 

electronic module $3398 


2. 20 Meg add-on 8 inch drive 
$1898 

3. 60 Meg 8 inch drive with dual 
case, power supply, and 
electronic modu le $5898 

4. 60 Meg add-on 8 inch drive 
$3598 
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THE ULTIMATE IN COMPUTER CHESS - THE MATE 

TME MATE FOR YOUR MICRO 

PMK Associates, one of the world's 
largest dealers of computer chess systems, 
is pleased to introduce an extraordinary 
new product for the computer chess en­
thusiast. The Mate is a strategy game 
peripheral for your Apple II · , TRS-80t or 
PETt (TRS-80 and PET versions not 
available until June '82) . 

It comes complete with the strongest 
chess program, by far , ever available for a 
microcomputer (requires 32K), plus a 
true, magnetic sensor chessboard with 
magnetic pieces. All you do is move the 
pieces. The Mate senses your move, 
enters it into the computer , shows the 
move on its high-resolution graphic display 
and responds by lighting two LEDs. There 
are no distracting codes to type in during a 
game , and no need lo apply pressure on 
the squares of the board . 

UNPRECEDENTED FLEXIBILITY 
Developed by Applied Concepts, Inc . , 

whose $600 MCT chess computer was 
ranked number one in playing strength in 
Chess Life's January '82 issue, The Mate 
also incorporates a wide variety of 
features : 9 levels of play, opening library 
of over 6,000 moves, computer thinks on 
opponent's tlme, Best/Randomize move 
selection, move suggestion,s, audio 
On/ Off, move erasing, change sides dur­

ing game, reverse board, watch replay of 
finished game , printout entire game. And 
for hobbyists who want to write their own 
chess programs, full documentation of the 
interface software is provided . 

As ACI continues lo develop new, 
stronger chess programs your system can 
be easily upgraded . And additional pro­
grams for checkers, Reversl and other 
strategy games will soon be available . The 
Mate comes complete with sensory.board , 
magnetic chess pieces, plug-in computer 
interface card, interconnecting cable , 
game program on cassette or disk and 
operation/ programming manual for just 
$269.95. 

FREE BONUS BOOK 
Each 'unit is covered by our 15-day 

home trial, money-back guarantee. And 

we will promptly exchange any defective 
unit sHll under the manufacturer's 90 day 
warranty . We maintain a large inventory, 
and most orders are sh ipped within 48 
hours of receipt. Order before August '82 
and we will include, free of charge, the 
chess classic Bobby Fischer Teaches Chess 
developed in cooperation with Xerox 
Leaming Systems. 

There is no game for your micro more 
stimulating than chess, and in computer 
chess there is nothing more powerful than 
The Mate . 

To order, mail your check to : PMK 
Associates, PO Box 598, East Brunswick, 
NJ 08816 (please include $5 .00 for 
shipping; NJ residents please add 5% 
sales tax; include $10.00 extra for disk 
format) . Customers in Alaska , Hawaii and 
foreign countries please contact us for 
shipping charges. For fastest service, credit 
card holders may use our 24 hour Toll 
Free order number · 

1-800-835-2148 
aak far C•ral 

Please call (201)246-7680 for technical 
questions and further information. 

DEALER INQUIRIES INVITED 
C()}.fP\Jnll AND 
E\.tcTRO, IC PPOOUCTS 
FOR THE HOM! 

r.o. BOX Wit 
EAST lllll.NSWIC~ 
NEW Jc!ISE.Y 10 

~IOU 2.\6.16!C 
H ltoUll.lil A 01\Y 
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troduced into a sound channel. 
Because poly counters repeat their 

bit sequences, their output pattern of 
pulses is cyclic. And since the selec­
tion circuit uses this output pattern t 
d lete pulses from the original note, 
the distorted note will contain the 
same repetitious pattern . This allows 
the hardware to create noises such as 
drones, motors, and other sounds 
having repetitive patterns . 

The Atari computer is equipped 
with three poly counters of different 
lengths, which can be combined in 
many ways to produce interesting 
sound effects. The smaller poly 
counters (4 and 5 bits long) repeat 
of ten enough to create droning 
so unds that rise and fall quickly; the 
larger poly counter (17 bits long) 
takes so long to repeat that no pattern 
lo the distortion can be readiJy 
discerned. This 17-bit poly counter 
can be used to generate explosions, 
steam, and any sound where random 
crackling and popping is desired. 1t is 
even irregular enough to generate 
white noise (an audi term meaning a 
hissi ng sound). 

Each audio channel offers six 
disti nc t combinations of the three 
poly counters, which are listed in 
ta ble 2. These upper AUDCn bits 
con trol three switches i.n the audio 
circuit as shown in figure 5 . This 
diagram will help you understand 
why table 2 is structured as it is . 

Each combination of the poly 
counters offers a unique sound. Fur­
thermore, the distorted sounds can 
sound quite different at different fre­
quencie . For this reason, some trial 
and erro r is necessary to find a com­
bination of dis tortion and frequency 
that produces the desired sound ef­
fect. Table 3 gives you some rough 
guidelines with which you can begin 
your experimentation. 

Volume-onJy Sound 
Bit 4 of AUDCn specifies the 

volume-only mode. When this bit is 
set, the volume va lue in AUDCn bits 
0 th rough 3 is sent directly to the 
television speaker; ii is not modulated 
wi th the frequency specified in the 
A UDFn registers. 

To Fully unders tand the use of this 
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mode of operation, you must under­
stand how a speaker works and what 
happens to the television speaker 
when it receives a pulse . Any peaker 
has a cone that moves in and out. The 
cone's position at any time is directly 
proportional to the voltage it is 
receiving from the computer at that 

time. 1f the voltage sent is zero, the 
speaker is in the resting position . 
Whenever Lhe cone changes position, 
it moves air that is detected by your 
ear as sound. 

From our definition of a pulse, you 
know that it consists of a rising 
voltage followed by a falling voltage. 

AUDCn Bil Type of Distortion Carried Out 
7 6 5 

0 0 O Divide clock by lrequency, select using 5·bil then 17·bit poly counter, then 
divide by 2 

0 x 1 Dlvtde clock by lrequency, select using 5·bit poly counter. then di11lcle by 2 
a 1 O DlVide clock by irequency, setecl using S·bi t lheri 4·bit poly counter, then 

divide by 2 
0 0 Divide clock by l requency, setecl using l7·bll poly counter, then divide by 

2 
x 1 Divide clock by l requency, then divide by 2 (no poly counters used) 

O Divide clock by frequency, select using 4·bit poly counter . th en div ide lly 2 

Table 2: Tyµes of distortion available fron1 the Atari 4001800. See table 1 for the 
usage of ot/1er bits in cac/1 A LJDCn register. An "X" in 1/1e seco11d column of tl1e table 
represrmls a bit tliat rem be eitli er 0 or 1. 

AUDCn Bit Examples of Resulting Sound 
7 6 5 Lo w frequencies Middle fre quencies Hllijh freguencies 

a a 0 Geiger counter raging lire rushing air steam 
a x 1 macMnegun auto at Idle electr ic motor power translormer 
0 1 0 celmli re laboring auto auto with a " miss"' 
1 a 0 bulldfng crashing in radio Interference waterfall 
1 x 1 pure musica l tones 

1 0 airp~ ane lawn mower electr ic razor 

Table 3t Types of sounds available from t/·1e six types of distortion c11.1ailab /I!' fro m 
eaclr A UDCn registt?r. An "X" in tlie second column of the table represents a bit thnf 

can be eitl1er 0 or 1. 

AUDCTL 6 1T NO. 	 6 
I 
I 
I 

I 
l!IT POLYIA 1--------0 

I 
:CO UN TER 
t;--,----1 

SELECTION 
CIR CU IT 

17 BIT POLY 
COU NTE R 

TE: LElllSION 
SPEAJ<E:R 

5 Bil POLY 
COUN T ER SELECT JON 

C:I RC UIT 

INP UT 
FROM 
OIVIOE - BY - N 
C IRCUI T 

Figure 5: A sc/1e111atic reµrrmm lntion of the e/ff!cts of bits 5 through 7 of th e A UDCTL 
register 011 the so1111d se11/ to til e television speaker. 

TO 



bring in data stored in our VisiFile "' 
program-such as customer or 

rc!ISONAI. sonwm­

''WHATIF••.'' 

Seldom is your first solution to a prob­
lem the only one, or the one that's 
necessarily best to use. 

That's why our VisiCalc® pro­
gram is # 1 in the business: the most 
widely-used business program ever 
for the personal computer. 

It's a powerful "electronic work­
sheet" that takes the work out of 
working with numbers. Whether you 
are working with investments, cash 
flow, inventory, estimates, budgets, 
plans- nearly anything numerical, 
the VisiCalc program will help you 
work better, smarter, faster. 

In just seconds, the VisiCaJc pro­
gram can calculate and display the 
answers to involved problems you 
could have spent hours doing by hand. 

Its speed and versatility makes it 
easy for you to explore more alterna­
tives. You can ask "What if?" ... just 
change any number in your problem 
and instantly, the VisiCalc program 
recalculates all the numbers and 
displays the new results. So you can 

1982 VisiCorp 

readily analyze the impact of d cisions 
before you make them. 

While the VisiCalc program does 
a Jot by itself, it can do even more for 
you when used with the other Visi •M 
programs. That's because they're all 
inter-related, just like your needs and 
tasks, to give you a fully integrated 
solution. For example, automatically 

inventory information­
for calculation and 
analysis with your 
VisiCalc program. 

In addition, 
our seri s 
includes the 
VisiTrend/Plot;'' 
VisiSchedule;" 
Visillex;" 
VisiTerm;~ 
VisiPlo("and 
Desktop/ 
PL ni 

programs. 

Ask your retail computer store 
salesperson for a demonstration of the 
VisiCalc program. Discover how easy 
it is to take the work out of working 
with numbers. 

VISICALC' FR.OM 
VISJCORP­



lf you sent the speaker a pulse, it 
would push out with the rising 
voltage and pull back with the falling 
voltage, resulting in a wave of air that 
can be detected by your ear as a pop. 
The following statements produce 
such a pop on the television speaker 
by sending a single pulse: 

POKE 53761,31 :POKE 53761 ,16 

A stream of pulses (or wave) would 
set the speaker into constant motion, 
and a continuous buzz or note would 
be heard . The faster the pulses are 

sent, the higher the no te. This is how 
the computer generates sound on the 
televis ion speaker , 

It is essential to note that in the 
volume-only mode the volume sent 
does not drop back to zero automati­
cally, but remains constant until the 
program changes it. The program 
should modulate the volume often 
enough to create a noise. Now try the 
following two statements, listening 
carefully after each: 

POKE 53761,31 

POKE 53761,31 


MoreModem. 

LessMoola. 


LEX-11 
Acoustically Coupled 

Modem 

Our new LEX-I I was designed fo r For information , mai l this coupon 

the profes ional. Yet its economical or call u toll· free at 800-327-8913. 

$175 price tag makes it affordable ln Florida, call (305) 792-4400 . 

for small businesses and per anal 

use, as well . , - ----------- --, 

The LEX-I I can be operated I I want to know more about the LEX-11. 
with a home or office terminal lo Please contact me with details . 
communicate with a computer or to Name____________ 
communicate between computer . 
And it works in geographic areas Title ----------- ­
where other modems fall shorL Company __________ 


1t has a receive sensitivity of 

-47 dBM (compared to our Street 

competitor' -45 dBM) . It has 


City ----------- ­a transmit filter which greatly 
enhances its performance. It Stale/Zip --------- ­
weighs only 24 ounces. And its 
battery power option enables LEHICDN
you to use it anywhere. Corporation of Miami 

lf you're looking for a versatile, 1541 N.W. 65th Avenue 
high-performance acoustical L _ _ !:_Lauderda~ FL3331.:_~1a2_J
modem, look into the LEX-ll. 
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The first time you heard a pop, as 
expected. The speaker pushed out 
and moved air. But the second time 
you didn 't because the speaker cone 
was already in the extended position; 
an identical extension command did 
nothing to the speaker. Since it 
moved no air, you heard nothing. 
Now try this: 

POKE 53761,16 

POKE 53761,16 


As before, you heard a pop the first 
time as the speaker moved back to its 
resting position, and you heard 
nothing the second time because the 
speaker was already in the resting 
position, 

Thus, the volume-only bit gives the 
program complete control over the 
position of the speaker at any time. 
Although the examples given above 
are only binary examples (either on 
or off), you are by no means limited 
to this type of speaker modulation . 
You can set the speaker to any of 16 
distinct positions. 

For example, a simple triangle 
wave (similar to the waveform pro­
duced by brass instruments) could be 
generated by sending a volume of 8 
followed by 9, 10, 11, 10, 9, 8, 7, 6, 5, 
6, 7, and back to 8, then repeating 
this sequence over and over very 
rapidly. By changing the volume 
quickly enough , virtually any 
waveform can be created. It is feasi­
ble, for example, to perform voice 
synthesis using this technique , 
However, this requires the use of 
assembly language. There is more 
discussion of this bit in part 8 of this 
series. 

AUDCTL 
ln addition to the independent 

channel-control bytes (AUDCn), an 
option byte (AUDCTL) affects all 
four channels . Each bit in AUDCTL is 
assigned a specific function, as shown 
in table 4. AUDCTL is at location 
0208 hexadecimal, 53768 decimal. 

Clocking 
Before proceeding with the ex ­

planations of the AUDCTL options, a 
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On the leading edge of the current technological revolution, these two books are WTitten by 

modern thinkers who, like the Renaissance sages of an eadier time, venture across the 


boundaries of traclitional disciplines to create vivid, detailed stuclies of humanity's quest for 

self-contained thinking machines. 


In Brains, Behavior, and Robotic.i, Dr. James Albus demonstrates through an analysis of the 

processing hierarchies of the human brain that in our own heads we find the best model for 

an artificial intelligence computer. He goes on to survey the state of the art of robotics and 

concludes by portraying the social and economic impact of the coming Mrobot revolution.• 

Dr. Ernest W. Kent WTites in The Brains of Men and Machines of the complex relationship 


between humans and machines. Drawing on the latest research in physiological psychology, 

he predicts that the more intelligent our machines become, the more they will resemble 

their creators in methods of processing information, storing data, solving problems, and 


even in their very circuitry. 

Complete with extensive bibliographies, both The Brairn of Men and Machines and &ains, 


Behavior, and Robotics will fascinate the layman and challenge the professional. 

crrcle 56 on inquiry card. ----------------·----------------------------­~,!~ Please send __Bl'alna, Behavior, and Robotics $18.95 

1'!nlll _!trains of Men and Machine• $15.95 
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Introducing 
the Sinclair ZX81 

If you're ever going to buy 
a personal computer, now is the 
time to do IL 

The new Sinclair ZX81 is the 
most powerful, yet easy·to-use 
computer ever offered for anywhere 
near.the price: only $ 149.95• completely 
assembled. 

Don't let the price fool you . The 
ZX81 has just about everything you 
could ask for in a personal computer. 

A breakthrough 
In personal computers 

The ZX81 is a major advance over 
the original Sinc lair ZX80- the wor ld's 
largest selling personal computer and 
the first for under $200. 

In fact, the ZX81 's new 8K Extended 
BASIC offers features found only on com­
puters costing two or three times as much. 

Just look at what you get: 
• Continuous display, inc luding moving 
graphics 
• Multi-dimensional string and numerical 
arrays 
'Plus shipping ood ho ndl~ng Price Includes co nneclors 
lor TV ond ca.ssono. AC adap101. and FREE manua l 

NEW SOFTWARE;Sinclair ha.s 
publlshed pre·recorded pro· 
grams on cassettes for your 
ZX81, or zxao with BK BASIC. 
We're constantly coming out 
with new programs, so we'll 
send you our latest software 
catalog wllh your computer. 

• Mathematical end scientific functions 
accurate to 8 decimal places 
• Unique one-touch entry of key words 
like PRINT, RUN and LIST 
• Automatic syntax error detection and 
easy editing 
• Randomize function useful for both 
g'ames and serious applications 
• Built-In interface for ZX Printer 
• 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a c lear 32-column by 24·11ne 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 

ZX PRINTER: The Sinclair ZX 
Printer will work with your ZXB1, 
or ZX80 with BK BASIC. It will 
be avallable In the near future 
and will cost less than $100. 

If vou already own a zxao 
The BK Extended BASIC 

chip used in the ZX81 is avai lable 
as a p lug·in rep lacement for your 

zxao for only $39.95, p lus shipping 
and handling - complete with new key· 

board overlay and the ZX81 manual. 
So in just a few minutes. with no 

special ski lls or tools required, you can 
upgrade your zxao to have all the 
powerful features of the ZX81. (You'll 
have everything except con tinuous dis­
p lay, b ut you can still use the PAUSE 
and SCROLL commands to get movmg 
graphics.) 

With the SK BASIC chip, your 
ZXBO wi ll also be equipped to use the 
ZX Printer and Sinclair software. 

Order at no risk•• 
We'll give you 10 days to try out 

the ZX81. If you're not completely satis­
fied, just return it to Sinclair Research 
and we' ll give you a full refund. 

And if you have a problem w ith 
your ZX81, send it to Sinclair Research 
within 90 days and we'l l repair or replace 
it at no charge . 
" Ooes not apply 10 ZXSI kits 

16K MEMORY MODULE: 
Like any powerful, fu ll fledged 
computer. the ZX81 is expand­
able. Sinclair's 16K memory 
module plugs right onto the 
back of your ZX81 tor ZX80, 
with or without BK BASIC). 
Cost is $99.95, plus shipping 
and handling. 

ZX81 MANUAL: The ZX81 
comes with a comprehensive 
164-page programming guide 
and operating manual de­
signed for both beginners and 
experienced computer users. 
A $10.95 value, il's yours free 
with the ZX81. 



Introducing 

the ZX81 kit 


If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95~ It's the same, full-featured 
computer, only you put it together 
yourself. We'll send complete, easy· 
to·fol low instructions on how you can 
assemble your ZX81 In just a few hours. 
All you have to supply is the soldering iron. 

How to order 
Sinclair Research is the world's larg­

est manufacturer of personal computers. 
The ZX81 represents the latest 

technology in microelectronics, and it 
picks up right where the zxao left off. 
Thousan ds are selling every week . 

We urge you to place your order 
tor the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order. simply call our toll free 
number, and use your MasterCard or VISA 

To order by mail, please use the 
oupon. And send you r check or money 

order. We regret that we cannot accept\ purchase orders or C.O.D'.s. 

CALL 800-543-3000. Ask for op­
erator //509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator # 509. Phones open 24 hours 
a day. 7 days a week. Have your Master· 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061 . 

PRICEt QTY. AM OUNT 

ZX81 $149.95 

ZX81 Kit 99.95 

39.95 

99.95 

Shipping and Handling 4.95 $4.95 

TOTAL 

MAIL TO: Sinclair Research Ltd .. One Sinclair Plaza, Nashua, NH 03061 . 

NAME~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

ADDRESS~~~~~~~~~~~~~~~~~~~~~~~~5inc:lair 
t US Dolla rs 



AUDCTL Bit Function Performed II Bit Set 

0 Switches the main clock base frorn 64 kHz to 15 kHz 
Inserts high·pass !liter into ohannel 2, clocked by channel 4 (only fre­

quencies hfgher than lhat of channel 4 are passed by the liHer) 
2 inserts high-pass mter inlo channel 1, clock.ad by channel 3 (only fre­

quencies higher Lhan that of channel 3 are passed by the litter) 
3 Joins channel 4 to channel 3 to give 16-bit resollltlon 
4 Joins channel 2 to ottanne11 lo give 16·bil resolution 
5 Clocks channel 3 with 1.79 MHz 
6 Clocks channel 1 with 1.79 MHz 
7 Makes the 17·bit poly counter Into a 9 ·b~ t poly coun ter 

Table 4: Modifications to the sound-generation registers cwailnble by manipulation 
of tire bits in register AUDCTL (location 0208 hexadecimal, 53768 decimal) . Bit 7 is 
the most significant bit in the register. 

new concept must be explained: 
docking. In general, a dock is a train 
of pulses used to synchronize the 
millions of internal operations occur­
ring every second in any computer. 
The central dock pulses continuous­
ly, each pulse telling the circuitry to 
perform another step in its opera­
tions. You may remember that a 
divide-by-N frequency divider out­
puts one pulse for every Nth input 

pulse. You also may have wondered 
where the input pulses come from. 
One main input clock runs at 1.79 
MHz; it can provide the input pulses. 
Also, severa l secondary docks can be 
used as input clocks. The AUDCTL 
register allows you to select the dock 
used as the input to the divide-by-N 
circuit. If you select a different input 
clock, the output from th~ frequency 
divider will change drastically. 

ATTENTION GOVERNMENT D P 

USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 

Apple, Cromemco, Mieropolit, N orthStar, 
Osborne and Seequa Comp1der1 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

257 West Street, Annapolis, MD 21401 - (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204 - (JOI) 296-0520 


9330 Georgia Avenue, Silver Spring, MD 20910- (301) 588-3748 

6671 Backlick Road, SpringfieJd, VA 22150 - (703) 644-5500 


Plaza 38, 2442 Route 38, Cherry Rill, NJ 08002 - (609) 779-0023 

CalJers outside metropolitan areas served by our stores 


Please call (301) 268-5801 

Career Opportunities Available •An Equal_Opportw1ity Employer 

For example, imagine that you are 
using the 15-kHz dock, with the fre­
quency register set to divide by 8. The 
rate of output pulses from the divide­
by-N circuit would be about 2 kHz. 
But if you changed the selection of 
clocks to get the 64-kHz dock and did 
not change . the frequency register, 
what wouJd happen? The divide-by­
N would still be putting out one pu1se 
for every eighth input pulse, but the 
input rate would be 64 kHz. The 
result is an output frequency (from 
the divide-by-N) of 8 kHz. Thus, you 
can see that reclocking changes the 
frequency independent of the fre­
quency register and on a larger scale. 

The formula for the output fre­
quency (from the divide-by-N) 1s 
quite simple: 

Clock
Output frequency = N 

Setting bit 0 of the AUDCTL 
register switches from the 64-kHz 
dock to the 15-kHz dock. Note that 
if this bit is set, every sound channel 
clocked with the 6~kHz clock will in­
stead use the 15-kHz dock. Similarly, 
by setting bits 5 or 6 , you can dock 
channels 3 or 1, respectively, with 
1.79 MHz. This will produce a much 
higher nole, as demonstrated by the 
following example: 

SOUND 0,255,10,8 
POKE 53768,64 

The SOUND statement causes chan­
nel 1 to give a low tone, and the 
POKE sets AUDCTL bit 6 to 1, caus­
ing the pitch generated by channel 1 
to jump to a much higher note . 

16-Bit Frequency Options 
The 8 bits of resolution in the 

frequency-control registers normally 
provide more than adequate resolu­
tion for the task of selecting any 
desired frequency . There a re , 
however, situations in which 8 bits 
are inadequate. Consider what hap­
pens when you execute the following 
statements: 

FOR 1=255 TO 0 STEP - 1: 

SOUND O,I ,10,B:NEXT J 


Initially, the sound rises smoothly, 
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In fact they're 

ANYO 

OMONITORS 

9 11 models with either 

When you're 
ready to 
stop playing 
around. 

Maybe your home TV was 
OK as a display when all you were 
concerned with was blasting 
Kllngons. 

But if you spend more than 
a couple of hours In front of your 
TV screen, you' ll start to pay the 
price In eyestrain. Maybe even 
headaches. 

It's not worth It Not when 
you can get a Sanyo data moni­
tor that's specifically designed 
for long-term, day-In, day-out use. 

Compare Cflsplay qualltyof a 
cypleal home TV (left) wirh a 

Sanyo profe5s1onal monl!or ( rlg/11). 

Sanyo monitors have been 
the Industry standard for as long 
as there's been a personal com­
puter Industry-
recommended by computer 
dealers and manufacturers alike. 
That's because when you buy a 
Sanyo, you're notjust getting a 
stripped-down TV set You're 
getting a truly professional dis­
play system. 

Sanyo offers a complete 
selection of monitors for any ap­
plication. You can choose from 

white or easy-on-the-eyes green 
phosphors. Or a sleek new 12" 
model with a special .antl-reflec-

Communica tions Products Division 

tlve screen (green or white), and 
an optional desk stand with ad­
justable tilt. If color graphics are 
your thing, check our 13" full­
color models-one with TV­
compatlble video Input, and a 
new ultra-high resolution RGB 

model for computers like the 
IBM, NEC and Apple Ill. 

Visit your computer 
dealer and find out how much 
better things look on a real, 
professional monitor from 
Sanyo. 

Anything less Is just 
playing around. 

Sanyo Elecb'lc Inc., 1200 W. Artesia Blvd., Compton, CA 90 220 (213) 53 7-5830© 1982 5anvo e1ectt1c. 1nc 
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Ma~oornMM~~cr~~OOMM~~M 
AQ AQ
g; Disk Utility ~ 
03 for Apple DOS 3.3 03 
04 CB 

~ LOST PROGRAM ~l 
~~ RECOVERY g~
(5 cc 
CC Cl 
cs If you haven't D9 

g~ written aver that !: 
~~ program accidental- ~; 
C6 ly deleted1 this c1 

c9 sokware can re- D4
CC CJ 
cs cover it for you. ca 
03 AQ 
AQ 05 
All Also, it can D4 

:~ ,reorganize your disk 2~ 
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DB 04 c1 the remaining 09 

~~ space available. ~~ 
CE Cl 

~ And, it allows ~~ 
c1 you to patch any c6 

~! sector : display in g 
AF Hex and ASCII on 04 

g~ standard Apple g~ 
All screen. G 
D~ C4 
Cl AO 
04 Menu driven and C2
CJ 09 
cs easy for the novice A<J 

~~ while still efficient 2~ 
CE for the professional. 03 

~~ Compatible with ~~ 
c4 M & ASuperterm. 02 
C9 AG 
03 (3 
CB For more information or cF 

~~ to place your order call: g~ 
g (208) 263-1213 !~ 
D4 AQ 

~~ Cost: 550 :~ 
All We pay first doss postage and Cl 
~~ insurance. You may use VISA or ~~ 
M Moster Cord. CF 
C4 C6 
C9 TO ORDER: Send us your 04 
03 check , money order or credit cord 07 
CB number and expiration dote . Cl 
AO Certified checks ovoid cleoronte 02 
03 d I CS
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g~ ANSWER Corporation ~~ 
DS 5 02A North Second Ave. CF 
DJ Sandpoint, Idaho 83864 cc 
AO AO 
A0A0C209A0CACS020200A004C9C6C604A0A0 
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Listing 1: A program tlrnl uses a 16-bit diu ide-by-N register. Wiren used w it/1 gnme pnrl­
dles in port I , this program produces a sound with a frequency tliat can be varied by 
paddle_s 1 and 2. Paddle 1 changes the sound in large steps; paddle 2 changes tlie sowid 
between two adjacent forge steps. 

LO SOUND 0,0,0,0,: REM lnitializ.e sound 
20 PO KE 53758,80: REM Clock channel I wilh J.79 MHz, d ock 

channel 2 wlth channel J 
30 POKE 53761, J60: POli.E 53763, 168: REM Tum off channel l, turn on chonnel 2 

(pur,. 1ones) 
4.0 POKE 53760,PADDLE(O):POKE 53762,PADDLE(l) 
50 GOTO 40: REM 

but as it approaches the end o its 
range the frequency takes larger and 
larger steps that are noticeably clum­
sy. This happens because you are 
dividing the dock by smaller and 
smaller numbers ~ 15 kHz divided by 
255 is almost the same as 15 kHz 
divided by 254; however, 15 kHz 
divided by 2 differs greatly from 15 
kHz divided by 1. The only way to 
solve this problem is to use a Larger 
number that allows you to specify 
frequency with greater precision. The 
means to do this are built into 
POKEY. 

AUDCTL bits 3 and 4 allow two 
channels to be joined, creating a 
single channel with an extended 
dynamic-frequency range. NormaUy, 
each channel 's frequency-divider 
number can range from 0 to 255 
(which resu lt from 8 bits of divide­
by-N capability). Joining two chan­
nel allows a fr qu ncy range o 0 to 
65535 (16 bits of divide-by-N 
capability). Jn thi mode, it is possible 
to reduce the outpul frequency to less 
than 1 Hz . The program in listing 1 
uses two channels in the 16-bit mo e 
and two paddles as the frequency in­
puts . Insert a set of paddles into port 
1, then type in and run Usting 1. The 
right paddle tunes the sound coa rsely; 
the left paddle finely tunes the sound 
between the coarse increments. 

This program first sets bits 4 and 6 
of AUDCTL; thi tell s the Atari com­
puter to dock channel 1 with 1 .79 
MHz and join channel 2 to channel 1. 
Once this happens, the 8-bit frequen­
cy register of both channels are 
assumed to represent a single 16-bit 
number N that is used to divide the 
input clock . Next , the vo lume of 

Set paddle~ 10 put freqLJencies in 
frequency req islers 

channe11 is set to 0 . Since channel 1 
no longer has its own direct output, 
its volume set ring is meaningless to us 
and we zero it. The channel 1 fre­
quency register is used as the fi.ne­
tuning or low byte in the sound 
generation; the channel 2 frequency 
register is the coarse-tuning or high 
byte. For example, poking a 1 into the 
channel 1 frequency register make.s 
the pair of registers divide by 1 . Pok­
ing a 1 into the channel 2 frequency 
reg! ter makes the pair divide by 256. 
Poking a 1 into both frequency 
registers makes the pair divide by 
257. 

Bit 3 of AUDCTL can be used to 
join channel 4 to channel 3 in the 
same way. 

T he fo llowing instructions demon­
strate some interesting aspects of 
16-bit sound (try poking other 
numbers into the last foUI locaUons): 

SOUND 0,0,0,0 
POKE 53768,24 
POKE 53761,168 
POKE 53763,168 
POKE 53765,168 
POKE 53767,168 
POKE 53760, 240 
POKE 53764,252 
POKE 53762,28 
POKE 53766,49 

High-Pass Fil ters 
AUDCTL bits 1 and 2 control high­

pass filters in channels 2 and 1 , 
respectively . A high-pass fi lter allows 
only higher frequencies to pass 
through. ln the case of these high­
pass fiHer , high frequencies are 
defined as anything higher than the 
output of another channel selected by 

Circle 81 on Inquiry card. ~ 



• Full Computer Keyboard • Memory Expansion to 32K RAM 
• 16 Colors/4 Sound Generators • Includes Micro oftTM/PET® BASIC 
• 66 Graphic Character • Connects to TV or Monitor 

• Recreation, Education & Per onal Computing Programs 
• Peripheral Equipment: Joystick, Paddles, Disk Drive, Printer, Cassette unit 
• Telephone Modem for Communicating wi th outside Information Sources 
• 4 Programmable Function Keys 

For more information on the VIC-20 's exciting 
Space Games, Personal Software, and Programming capabilities, 


visit your Commodore Dealer, or write: 

VIC-20, Commodore Business Machines, 681 Moore Road , King of Prussia, PA 19406 


( :: commodore 
COMPUTER 




DATAFAC 

5. Circuit board is instal led in­
side typewriter back panel 

The DatafaceGRQ-11 lnter­
faceexpands your Olympia ES 
Series electronic typewriter 

into a letter press quality printer for your personal or busi­

ness computer. And, you still have a fully featured electronic 

typewriter- two machines in one. 


The GRQ Series Interface features: 
1. Standard EIA RS-232-C Serial Interface and Paralle l GRQ-10 - CALL FOR SPECIAL 
(Centronics compatible). WHOLESALE PRICE. 

along side logic board. The 
connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. Installation in 10 minutes. 

the AUDCTL bit combinat ion. For 
example, if channel 3 is playing a 
cow's moo and AUDCTL bit 2 is se t, 
only sounds with frequencies higher 
than the moo will be heard on chan­
ne l 1 (anything lower than the 
"moooo" will be filtered out ). See 
figure 6. 

The fil ter is programmable in real 
time because the filtering channel can 
be changed on the fly. This opens a 
large field of possibilities to the pro-

TIME 

Figure 6: High -pass filtering in the Atari 4001800. At any given instant , the 011/y fre ­
q1w11cies in cliannel 1 that are passed by the fil ter are t/iose greater than the freque ncy 
being played in channel 3 . 

grammer. The fil ters are generally 
used to crea te special effects. T ry the 
fo ll owing statements: 

SOUND 0,0,0,0 
POKE 53768,4 
POKE 53761 ,168:POKE 53765,168 
POKE 53760,254:POKE 53764,127 

9-Bit Polynomial Conversion 
Bit 7 of AUDCTL, when set , turns 

the 17-bit poly counter into a 9-bit 

- COW 'S MOD (P LAYED BY CHANNEL #31 

poly counter. The shorter the poly 
counter, the more often its distortion 
pattern repeats, or the more discerni­
ble is the pattern in the distortion. 
Therefore, changing the 17-bit poly 
counter into a 9-bit poly coun ter 
makes the noise pattern more repe ­
titious and more discernible. Try the 
fo llowing demonstration of the 9-bit 
po ly-counter option , listening 
carefully when the POKE is executed: 

SOUND 0,80,8,8 

POKE 53768, 128 


The first statement activates the 
17-bit poly counter; the second 
changes the counter to a 9-bit poly 
coun ter. 

Next Month 
Now that we know about the 

various registers that control the 
sound-generating capabilities of the 
Atari 400 /800, we will look at several 
BASIC and machine-language tech ­
niques to use sound within a pro­
gram.• 

2. Standard asynchronous ASC11 code, 7 bit data; 1 start SUGGESTED RETAIL $349.50. 
bit; accommodates 1 or 2 stop bits automatically: accom­
modates odd, even or absence of parity bit. 
3. Fifty thru 9600 Baud data rate options. []A FAC ~ 
4. Two K buffer; supports X- on, X- off protocol as well as 2372 A WALSH AVE., SANTA CLARA, CA 95050 
RTS signals. (408) 727-6704 
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Build a Half-year Clock 

for the Color Computer 


Fourth in a Series 

The ideal clock fo r a computer sys­
tem , to my mind, would be an inex­
pensive, compact, accurate unit with 
a self-conta ined power supply that 
could be easily interfaced to the com­
puter system . This article describes a 
clock for the Radio Shack Color 
Computer; it meets all of my goals at 
the expense of some software com­
plexity . 

The ha lf-year clock (HY() de ­
scribed here can provide the time 
with a resolution of ± 10 seconds or 
better over a six-month period . 
Powered by a self-contained 9-volt 
(V ) ba ttery, it can be disconnected 
from the Color Computer at any 
time, set aside, plugged in later, and 
will continue reporting the time. It is 
a compact unit measuring 14 by 9 by 
3.B cm (S l/2 by 3112 by l l/2 inches). 

The HYC uses seven integrated cir­
cui ts (!Cs) plus some discrete com­
ponents. The project is built using 
wire-wrapping techniques. If you've 
never tried wire-wrapping, fear not: 
I'll provide detailed tips for easy con­
s truction . 

Since the HYC communicates with 
the Color Computer via the serial in­
terface of the omputer, I'll start with 
a description of that interface . 

Color Computer Serial Interface 
The complete serial interface of the 

Color Compu ter is shown in figure 1. 
The four lines of the serial interface 
go to a 4-pin DIN plug on the rear of 
the sys tem. These four lines are a sub­
set of the 25 lines normally used in 
other computer systems, such as the 
Radio Shack Models I and Ill . The 
C olor CompuJer uses asynch ronous 
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figure 1: The Color Computer RS-232C interface consists of hvo comparators and ot1c 
op amp used as 11 comparator. The TD signa.I is generated from software by output to 
PIA (peripheral interface adapter) address FF20 Jiexadecimal. The RD is read into PIA 
address FF22 hexadecimal. T/1e CD signal is not nonnally used and is an "edge trigger" 
signal generating n PIA interrupt . 



•LOW cost 
Daisy Wheel Printer • Microprocessor 

Electronics 
• ser1a1 or Parallel 

lnterfaee 
• Simple, Reliable 

Mechanism 

ACT NOW: Umited supply. Low, l!OW cost 

styled, the TP·1 blends wen with 

manufacturers of small printers in 
smtth corona, one of the largest 

any setting. 
the world, gives a whole new Now, all your letters, documents 
perspective to printing with their forms and reports can have the 
electronic text printer-TP..1. The crisp, professional took you 
TP·1 Is a microprocessor controlled, demand-for business or personal
high Quality daisy Wheel printer. use- at an affordable price. TP-1, 
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Data sent in asynchronous RS-232C format typically co11sist of a start bit, 8 bits of 
data, and one or two stop bits. The bits are evenly spaced with 110 i11f1erent clock. 

BI T I HTEAVALS 

0 

MARKING JI< 

00 

SP4CING+ 

STA!fT~ Lu.-sr 
BIT SfGNIFjCAHT 
fSPAC£1 DATA BIT 

6 a 

00 0 0 

PARIJ Y Ofl MOST__j
SIGN FICANT 
DATA BIT 

9 

MARKING * 

Lsrop 
BIT 
!MARK~ 

8 DATA BITS• 010001012• 

69 10 • • , . 

+-ON RS-23 2C llN'ES RE\/ERS~ LOGIC !MA RK ING I S -l2V, 
SPACING IS +l2VI 

Asynchronous Communication 
The EJA standard RS-232C defines 

the fom1at for data comtnunication . 
Therefore, serial comnmnicati'.on is 
often called ''RS-232C" or "RS-232" 
communication. A system ch annel de­
signed for data communication is 
known as a serial or RS-232 port, 

Tl1e stan~rd format for asyn· 
chronous communication is shown 
f.lboue . In this eXll.mpfo, 8 bits make up 
the actual data word. The data are 
asynchronous, that is, they are sent at 
unpredictable times, rather than at 
regularly spaced intervals. A good ex­
ample of an asynclironous datum is a 
character transmitted from a keyboard 
to a commu11ications system such as 
The Source or Comp11.Seroe. The host 
system does not know when t'o expect 
the next character- it may ocrnr 
within 1/ 10 second or 10seconds. Each 
c/1nracter must be detected and han­
dled as an independent "eiJent." 

The computer system or device re­
cei-uing an asynchronous character can 
read either a logic 1 or logic 0 on the 
receive data (RD) line. Initially, the RJJ 
line is at logical 1, called ''mark. " Tlte 
receiving system or device expects tf1is 
high condition to exist initially. To .sig­
nal tire start of a data word, the trans­
mitting system .sends a start bit by 
bringing the RD line to a logical 0, 

called a "space," for a duration known 
as a "bit time." The· length of tl1e bit 
time depends on the data-transmission 
rate a"d may vary from abo11t 9 milli­
seconds to 0.1 millisecond. 

The receiving system or device 
detects the start bit, delays ~ bit time, 
and gets set to receive the rest of the 
data word at evenly spaced intervals of 
one bit time. The start bit is fallowed 
by eight data bits (one of wlaid1 may be 
a parlty bit) and one or two stop bits 
that are always at logic 1 (mark) . The 
stop bits ensure that the RD line will be 
marking prior to trnnsmission of the 
next data word. 

The bit rate Is the .@ta-trar151nission 

rate of all data measured in bits per 
second (bps) . Three hundred bps is 
typical for the Color Computer. Each 
character at this bit rate typically is 
mc:ide up of or1 e start bit, eight data 
bits. and one stop bit, for a total of 
10 bits. Thus, 300 bps yields 30 
characters per second. The bit time is 
11300 second or 3.33 milliseconds. 

Tlie standard logic levels for RS. 
232C communication are voltages 
above 3 V (logic O) and below - 3 V 
(logic 1). In the Color Computer, the 
uoltnges used are 12 V for logic 0 and 
- 12 V for logic 1. 

+ 5V 

lK 

STAT£ 01/TPl/T 

A> B "'0 VOLTS flOGIC 0) 
A• 8 fHOETERM I ATE 
A< 8 "'+ 5 VOLTS ~LO GIC l l 

Figu.re 2: A co1nparator contrasts two in· 
put signals in relation to each other. If the 
"+ " (plus) input is greater than t/1€ .. _ .. 
(minus) input , a logical 1 i's generated at 
the output; if the "+" input is less than 
the " - " input, a logical 0 is produced . 

serial communication, which requires 
only three Jines; the fourth line is 
available for special purposes. See the 
text box for background information 
on serial communication. 

Interface operation. The Color 
Computer's serial interface is made 
up of one comparator (actually an 
operational amplifier) for controlling 
the transmit data (TD) Hne and two 
comparators for checking the receive 
data (RD) and carrier detect (CD) 
lines. 

A comparator accepts two input 
voltages . If the "+" (plus) input volt­
age is higher than the " - '' (minus) 
input, the comparator outputs a logic 
1; if the "+" inpu t voltage is lower 
than the ' - " input, the comparator 
outputs a logic 0 (see figure 2). 

In the following descriptions, J'lJ be 
referring to a few "memory" ad­
dresses in the Color Computer that 
function as 1/ 0 lines-part of the 
peripheral interface adapter (PIA) . 

TD line. The 741( operational 
ampBfier compares the " - " input 
from bit 1 of port address FF20 hexa­
decimal with the " +" input from the 
voltage divider R23 / R24 . The "+" 
input is a constant +l.38 V. A logic 
1 on port FF20 hexadecimal bit 1 will 
generate -12 V on the TD line; a 
logic 0 will genera te +12 V on the 
TD line. 

RD and CD lines. The two LM339 
comparators have serial data as their 
input. Both have the same configura­
tion. One is connected to the 
RS2321N line of port PF22 hexa­
decimal bit 0. The second is con­
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!e's not an unusual 
~ 

phenomenon. Ic 
~ i~ scares when your 

~-~~tl .son asks co
/ borrow
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use your metal racquet. omecimes you ler chem. Often 
you don 't . Bur when they scare asking co use your IBM 
Personal Computer, it's better co say yes . 

Because learning about compurers is a subject your 
kids can study and enjoy at home. 

,' It 's also a fac t that rhe IBM Personal Computer can 
be: as useful in your home as it is in your office. To help 
plan che fami ly budget, for instance . Or ro compuce 
anyth ing from interest paid to calories consumed. You 
can even cap direcdy inco the Dow J qnes daca bank with 
your telephone and an inexpensive adapter. 

But as surely as an IBM Pe~sonal Computer 
can help you, ir can al o help your c\1i ldren. 
Because just by playing games or drawing 

The IBM Personal Computer 

colorful graphics , your son or daughter will discover 
what make a computer rick-and what it can do. They 
can rake rhe same word processing program you use 
ro create business reports co wrire-and edir book reports 
(and learn how co cype .i n die process).Your kids rnighc 
even gee so "compucer smart ," they'll srare wri ting 
cheir own programs in BA IC or Pascal. 

Ulrimat ly, an IBM Personal Compucer can be one 
of the besr investmenrs you make in your fami ly's future . 
And one of the lease expensive. carting at less than 
$1,600 1 there's a sysrem rhae, wich rhe addition of one 
simple device , hooks up co your home TV and uses your 
audio cassecre recorder. 

To inrroduce your fami ly to the IBM Personal 
ompucer, visit any CornputerLmd®score or ears 

Business ysrems Center. Or see it al l ar one of our IBM 
Produce Cenrers . (The IBM N ational Accounts Division 
wil l serve business cus tomers who wanr to purchase in 
guantity.) 

And remember. When your kids ask to use your 
IBM Personal Computer, let them. Bur juse make 

su re you can g et it ba k . After al l, your son's 
stil l wearing rhar rie. -:--:--_-=..=a 

--- ·-­

tThis ptKT :it}plid m IBM l'clMllllt C91.1l'n. 
Pnct"s may \':I.I)• ,;um ht'r •rurl!'i 

For 1h< IBM Penonol Curnpucer <l••ler n"'""" 1·ou. rnll ~800) 447-4700. In Jll inms , (!IOU) 322· ·10ll. In Al ..ka or H•"'11.i1 , (800) 447·U8<JO . 

Circle 182 on Inquiry card . 
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Figure 3: Tfw half-year clock consists of n crystal oscillator, a divider producing 60-Hz pulses, a 9-digit BCD counter, a parallel/ serial 
register, and compnrator out-put to the Color Comp uter. 

nected to the CD line of -port FF21 
hexadecimal . The CD line generates 
an interrupt and is not used in this 
project. 

The "+" input of the RS232fN 
comparator is biased at +2 V by the 
R54 / RS2 voltage divider. The " - " 
input is connected via a diode to the 
RD line . If the RD line is at 2 .6 V 
( + 2-V bias plus abou~ 0.6 V for the 
diode), the output of the comparator 
is a logic 0, or about 0 V. ll the RD 
line is less than 2.6 V, the diode will 
not conduct, and the output of the 
comparator is a logic 1, or about 
+S V. In short, the RS2321N signal 
follows the serial data on the RD line 
and can be tested by reading FF22 
hexadecimaJ bit 0 . 

The third line used in se rial com­
munka tion is ground, which is con­
nect d to pin 3 of the DIN connector . 

HYC Design 
A block diagram of the HYC is 

shown in figure 3. ft interfaces to the 
Color Computer via the RD, TD, and 
ground lines of the serial port. The 
clock count is sent yia the RD line 
after a prompt by the Color Com­
puter from the TD line. 

At the heart of the HYC are three 
BCD (binary-coded decimal ) counter 
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chips. Each chip accumulates a three ­
decimaJ digit count of 0 to 999. 
Together, the three chips accumulate 
a count of up to 999,999,999. 

The input to the three counters is a 
60-hertz (Hz) signal from the 
oscillator / divider chip. This chip 
takes a 3.58-megahert:z (MHz) signal 
from a "color burst" crystal and 
divides it down to 60-Hz signals. 

At any given time, the count in the 
counter chips represents the number 
of 60-Hz pulses received . The max­
imum count of 999,999,999 rep­
resents 16,666, 666 seconds- about 
192 days . 

The two "universal bus register" 
chips load 16 bits fro m the counters 
upon command from the Color Com­
puter. The bits are then shifted out to 
the RD line at a rate of one every 11.0 

second . It requires three transfers (48 
bits total ) to transmit the current time 
to the Color Computer. (Of course, 
the Color Computer has to decode it 
into a usable form. ) The deta iled logic 
diagram of the HYC is shown in 
figure 4. 

Cour1ters . The co unters are 
Motorola MC14553B !Cs. Each chip 
increments its count by one each time 
a 60-Hz pulse is received from the 
CLK input. To output its count . each 

chip presents one digit at a time over 
the Q3 through Qo ou tpu ts. Q3 
through QO represen t a BCD digit of 
0000 through 1001. Por example, if 
the count in one of the MC14553B 
chips was "678," the outputs on Q3 
through QO would be, in sequence, 
0110, 0111, and 1000. 

The chips are outputting their 
counts continually . The scan rate, the 
rate at which the three digits appear, 
is controlled by an ex ternaJ capacitor 
connected to ClA and ClB. A 
1.0-microfarad (µ.F) capacitor gen­
erates a scan rate of about 3 Hz, or a 
new BCD digit every 333 milliseconds 
(ms). The scan frequency has no rela ­
tion to the 60-Hz clock frequency . 
This scan frequency is applied to all 
three counters simultaneously so that 
the BCD digits of all sel-s of Q3 
through QO change at the same ti me . 

The DS3 to DSl outputs indicate 
which BCD digit is being displayed 
on the Q3 through QO outputs. ll 
DS3 =O, the most significant digit is 
being output; if DS2=0, the next 
digit is being output; and if DSl=O, 
the least significant digit is being out ­
put. 

To read the current count requires 
three reads of Q3 through QO: at DSl 
time, DS2 time. and DS3 time. When 
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the outputs are shuffled around in the 
proper order, the nine digits represent 
the current count. 

The OF signal is the "carry" output 
to the nex.t counter . This appears on 
the thousandth count when the 
counter recycles to 000. The disable 
(DIS) and latch enable (LE) lines are 
not used in this applicat ion configura ­
tion. MR, "master reset," is used to 
zero the counters when a momentary 
switch is pulsed. 

Bus registers . The bus-register 
chips are Motorola MC14034.B lCs. 
They contain two 8-bit registers and 
can operate in a number of different 
modes, depending upon the config­
uration of the A/ E, P/ S, A / B, and 
AIS inputs. The two modes being 
used here are "synchronous parallel 
da ta input" and "synchronous serial 
data input." 

Jn the first mode, parallel data are 
strobed in by the dock inpu t. ln our 
circuit, 14 b its of data from the 
counter chips are strobed in. Twelve 
of these bits are the curren t BCD 

digits from each counter chip. Two of 
the bits are the 053 and DS2 scan sig­
nals . (The third scan signal, DSl , is 
not needed, since we can infer that it 
is active when 053 and DS2 are inac­
tive.) 

Setting the P / S signal to logic 1 
selects the parallel data input mode. 
The 14 lines are continuously 
strobed in on the rising edge of every 
C (CLK) input. Since the dock runs at 
60 Hz, the 14 lines are recorded 60 
times per second. 

When signal PIS is a logic 0, the 
bus registers are in the serial data in­
put mode. This ls something of a mis­
nomer because this mode not only 
shifts in new data, but also shifts out 
previously recorded data; in this case, 
the 14 bits recorded earlier. The 14 
"old" bits are shifted out at a 60-Hz 
rate. To allow synchronization of the 
ser ia1 bit stream, a leading 0 and 1 are 
prefixed to every 14-bit group. 

RS-232 interface. The Color Com­
puter's RD line is driven by the least 
significant bit of the HYC's lower-

order bus register. The output is 
abou t 0 V if the data bit is a 1, or 
about +s V if the data bit is a 0. The 
"bit time" of this output is 11.o second, 
or about 16.66 ms. This RD output 
goes into the RS2321N bit of port 
FP22 hexadecimaJ . 

The Color Computer's TD line 
drives the HYC's mode-select signal 
P / S. T he level at the P /Spin changes 
from 0 V to close to +9 V for a 
positive or negative input, respective­
ly. T he PIS signal is logically 
equivalent to the status of the 
RS2320UT bit in port FF20 hexa­
decimal. 

CMOS circuitry. All chips except 
the LM339s are CMOS (complemen­
tary meta l-oxide semiconductor). 
CMOS is characterized by low power 
consumption . The HYC requires less 
than 4 milliamperes (mA) of current. 
The optional power switch shown in 
figure 4 lets you extend battery life 
when the HYC is not connected to the 
system or when the Color Computer 
is not in use . It shuts off power to all 
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CHANGING THE LAMPS 

IN THEIR OFFICES SAVED 

s2,000AYEAR. 
While lighting energy costs kept going up, Carroll 
County Bank's costs started going down when they 
changed to General Electric Watt-Miser® II 
fluorescent lamps in the office and customer areas 
of their six banks. In fact, they not only realized 
a slight increase in light levels, they also enjoyed a 
27-month payback period. This lamp saves 7 watts and $8 .40~ 

Isn't it about time you realized how much you 
Replace standard fluorescent 

can save by changing to GE 
lamps in existing fixtures with 

energy-saving lamps? Call your Watt-Miser II lamps, and
GE lamp distributor or sales WE BRING 

save enough energy costsrepresentative to find out. GOOD THINGS to pay for them in no time
Or call 800-321-7170. at all.
(In Ohio: 800-362-2750.) TO LIFE. 

*Savings fo r lamps and ballas t at M / KWH . 

GENERAL fj ELECTRIC 
C -14 7 

Circle 166 on Inquiry card. 



Integrated Circuits 
IC1 Motorola MM5369 osci JlatorldMder 
1C2-IC3 Motorola BCD counte r 
IC5 LM339 comparator 
IC6-IC7 Motorola MC14034B universal bus reglste1• 

Resistors 
1 1 KO , 'I' W, 10% 
4 10 KO, Y. W, 10% 
2 15 Kn. "" w. 10% 
1 100 KO, 1,I,, W, 10% 
1 20 MO (use two 10 Mn}, V. W, 10% 

Capacitors 
1 4.7·pF disk 
1 47-pF disk 
2 1.0·µF electrolyHc . 25 V 

Miscellaneous 
1 3.58-MHz. crystal 
1 SPDT momentary swilch , min1ature 
1 SPST or SPOT switch , miniature (optional) 
l 1N4000 serles diode (not critical) 
1 4-pin male DIN connector• 
1 9·V battery, alkaline 
1 8-pin wire-wrap socket 
1 l 4·pin wire-wrap socket 
3 16-pin wire-wrap sock.els 
2 24-pin wire-wrap sockets• 
1 prototype board 
1 case 
1 ribbon cable, 3· or 4-aonductor wlre·wrap wire, solder, H14 wire. batlery aonnectors 

Table 1: Part.s list for the half-year clock. All parts, except those starred, are 
available from Radio Shack. 
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Ob CONNECTING 
JO COL UMNS WIRE 

I BOTTOM VIEW) 

Figwe 5: A 7- by 9.5-cm (V/f- by 3¥.-inch) grid board holds seven wire-wrap sockets, 
eighteen discrete components, and two bus lines to facilitate wiring. 
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components not involved in main­
taining the half-year count, 

A typical alkaline battery has a 
capacity of about 0.5 ampere-hours, 
making the HYC functional for about 
250 hours of continuous use in the 
low-power mode, or about US hours 
of continuous use without the option­
al power swi tch . This 5/ 10-day life 
can be extended by paralleling a 
number of 9-V batteries or by using a 
larger battery, such as the NEDA 
1603 size, which will not fit in the 
case used here, but which will last a 
good deal longer-over 1000 hours in 
the low-power mode. 

CMOS operates on a power supply 
of from 3 to 18 V. The voltage of the 
supply can be degraded quite far 
before the HYC will stop operating. 
The limiting factor is the RD output, 
which must swing from 0 to at Jeast 
+2 .6 V for proper comparator 
operation in the Color Computer. 

Construction of the HYC 
All the parts in the HYC are easy to 

obtain . The 3.58-MHz crystal, oscil­
lator/ divider, counter chips, and 
LM339 are stocked by Radio Shack. 
The bus-register chips are available 
from any well-stocked parts supplier 
(see the ads in any issue of BYTE). 
T he cost of all parts should be under 
$20. See the parts list in table 1. 

The HYC is housed in a project 
case (Radio Shack 270-219 or 
equivalent) . This plastic case has a 
built-in compartment large enough to 
hold a 9-V battery . 

A 7- by 9.5-cm (23/,- by 3 3/,-inch) 
grid board is used to hold the com­
ponents. Two #14 bus wires run 
down the center of the board . One is 
used for the Voo bus (+9 V); the 
other is ground (see figure 5) . 

The board has printed-circuit pads 
on one side . Mount the IC sockets, 
resistors, capacitors, and crystal on 
the side of the board without the foil . 
Solder two diagonally opposing pins 
of the IC sockets. Leave the resistor, 
capacitor, and crystal leads uncut for 
wire-wrapping. 

Wire-wrap the IC pins according to 
table 2. All detailed connections are 
shown, but obvious power-supply 
connections are not indicated . I 

Clrole 237 on Inquiry card. ---+ 





recommend buying precut wire in 
lengths of 1, 2, and 3 inches. It is inex­
pensive and will cut the wire-wrap 
time in half. 

The V ()f) and ground leads can be 
connected directly to the two buses . 
No power swi tch is used . The three 
leads to the serial port can be made 
from three-conductor ribbon cable 
routed into the battery compartment 
of the case and between the compart­
ment cover (see figure 6) . The- op­
posite end of the ribbon cable con­

nects to the 4-pin male DIN plug (see 
figure 7). 

Testing the Hardware 
After you 've assembled the board, 

test the interconnections, referring to 
table 2 and figure 4. Invariably, there 
will be one or two miswires. (I once 
wired 10 chips in mirror-image 
fashion-pin 1 to 24, 2 to 23, etc.; 
you should be in better shape than 
this!) 

Use two common straight pins, dip 

leads, and an ohmmeter or continuity 
tester to check all connections before 
installing the !Cs in their sockets. 
When you 're confident that all the 
connections are proper, plug in the 
ICs. CMOS is not as intolerant of 
static electricity as it once was, but 
avoid handling the chips more than 
necessary. 

Plug in the 9-V battery, and you 
should be in operation. If you have 
an oscilloscope, check between pin 3 
of IC4 and ground . The scan clock 

MM5369 (IC 1) 
IC l-1 lo IC2·12 
IC1 -2 to GND 
IC1 ·5 lo 20 MOIXTAL 
IC1 -6 to 20 Mll/ 1 kfl 
IC1-8 to Von 

Oscillator 
20 M!l/IC1 ·6 to 1 l<n 
20 MOllC1-5 to XTAL 

MC14553B (IC2) 
IC2· 1 to IC6-3 
IC2-3 to 0.47 µF 
IC2-4 lo 0.47 µF 
IC2·5 lo IC6·8 
IC2·6 to IC6-7 
IC2·7 to IC6·6 
IC2·8 to GND 
IC2-9 10 IC6·5 
IC2·1 0 to IC2-11 
IC2· 11 to IC2·8 
IC2-12 to IC6-1 5 
IC2-13 to SPOT center 

or to IC2·1 1 
IC2-1 4 lo IC3-12 
IC2·15 to JC6·4 
IC2·16 to Vm, 

MC14553B (IC3) 
IC3·4 to IC2·3 
IC3-5 l o tC6·2 
IC3-6 to IC6· 1 
IC3-7 l o tC7·8 
IC3·8 to GND 
IC3·9 to 1C7-7 
IC3-10 to IC2-10 
JC3·11 to IC3·8 
IC3-1 3 to IC2·13 
IC3-14 to IC4-12 
IC3-16 to IC2-16 

MC14553B (IC4) 
IC4-4 lo IC3-4 
IC4·5 to IC7·6 
IC4·6 to IC7-5 
IC4-7 lo IC7·4 
IC4-8 to GND 
IC4-9 to IC7-3 
IC4-10 to IC3·1D 
IC4·11 to lC4-8 

Table 2: Major component pin connections. 

IC4-13 to IC3-13 
IC4·16 to Vou 

LM339 (IC5) 
IC5-1 to 100 kfl 
JC5-1 to IC6·13 
!C5·2 to GND 
1C5-3 lo V,,o 
1C5·4 lo IC5·2 
IC5-5 lo IC5·2 
ICS-6 LO 10 kO/dtode (·) 
ICS-7 to 10 kfl/15 kU 
IC5-8 lo IC7-23 
IC5·9 lo 10 kf!/ 15 kn 
!C5-10 lo IC5·1 3 
ICS-1 1 to IC5-13 
ICS-12 to GND 
IC5-13 to GND 
1C5-14 to 10 krlrfD 

RS·232 Cable 
Diode (+ ) to RD 
TD to 10 k!l/ IC5-14 
GND lo GND 

MC140348 (IC6) 
IC6-9 to IC6•24 
IC6-10 to IC6-11 
IC6·1 1to 1C6-12 
IC6· 2 to GND 
IC6-13 to IC7-13 
IC6-14 to IC6-24 
IC6-23 to IC7-1 O 
IC6·24 10 Vun 

MC14034B (IC7) 
IC7-1 to IC7·11 
IC7-2 to IC7·9 
IC7·9 to IC7 -24 
IC7·11 to IC7· 12 
IC7- l2 to GND 
IC7-1 4 to IC7·24 
IC7·15 to IC6-l5 
IC7·24 to V00 

M iscellaneous 
SPDT·NC to GND 
SPOT-NO to Vn,, 
GND bus lo GND 
Vuo bus to +9 V 

3- OR 4 · CONDUCTOR 
RIBBON CABLE 

Figure 6: Tl1 e n'bbon cable can be broug/11 out between tf1 e 
cover of the batten) compartment and the project case. 

3· OR 4-WIRE 
RIBBON CABLE 

~VC 
" PRO JEC T CASE " 

Figure 7: A 4-pin male DIN connector is used to link the half­
year clock to th e C1Jlor Computer's RS-2J2C jack on lhe rear of 
the computer. 
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From CMC International, world's 
largest lntertec distributor... 

SUPERBRAIN and 
COMPUSTAR - YOUR 
CUSTOMERS WILL NEVER 
NEED ANOTHER SYSTEMI 

-Ill 

CMG lnternatlonal Is the largest distributor In the world of lntertec Data 
Systems products -the SuperBraln and CompuStar - lntertec·s lncredlbly 
expandable microcomputers. No matter how small or large your customers 
are or become, we doubt that they'll ever outgrow these computers. Both 
SuperBroln and CompuStar offer the Industry-standard CP/M disk operating 
system and 64K of dynamic RAM. Both are expandable to 10 megabytes of 
storage with the CompuStar disk storage system. CompuStars can be linked 
together to form a 255-user network. 

Dealers benefit from the service and support offered through CMC. Like adver­
tising co-op, software and hardware support, module replacement. And a toll­
free line so you can call from anywhere in the continental United States. 

The bottom line Is profitability. Our dealers benefit With a combination of 
quallty lntertec products and CMC lnternatlonal's pricing. 

Contact us today. We deliver. 

91rf[~Af~TEC 	 For Information Call (206)453-9777 

To Order, Call Toll-free 1-800-426-2963
~,lS;svfilMS. 

CMC 
A Division of Computer Marketing Corporation 

11058 Main Street, Suite 220 
Bellevue, Washington 98004 

TELEX 152556 SEATAC 

Clrcla 76 on lnQu lry card. 
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PET 

Fun and 
Gcunes 

-- ' h ' '""" [~ r~ogrnni ~ 
Ji\.1'Jl . lc'"li /.ff I t.>!> CJ n d 

l..:;/C'll FISIU"I 

Osborne/McGraw- Hill 
630 Bancroft Way, 
Berkeley, CA 94710 

Ca ll Toll Free: 800-227-2895 ~'~~ 
in alifomia (415) 548-2805 IV~ ,w 

Dept.4 •II • 

D PET'~ Fun and Games $10.00 
Name__________ ~ 

Address ___________ 

Ci ty/State/Zip_______ _ 

Plus: D . 75/item 4th class D $1. 50/ 
item UPS D $2. 50/item Air lail 
0 $10.00/ item Ov rseas 
(California res idenls add applicab le tax.) 

1btal amount enclosed$_____ 
or charge my 0 Visa D Maste rcharge 
Card # ___________ 

Expiration Date ____ ____ 

Authorized Signature _ _____ 

f' ET t\N11 CRM are trndt."rnarks of Commodore 
Husrn...-ss Mar hmes. tnc. 
CtJ RSO R 1> • 1rndem;11il ul T he Cude 1\'nrks 
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should be operating at about 3 Hz. 1f 
it's slower than 3 Hz, try lower 
va lues than the 1-µF capacitor con­
nected between pins 3 and 4 of IC2 . 
Also, check the oscillator / divider 
output. You should see a clean 60-Hz 
square wave. 

HYC Software 
The HYC, in keeping with the 

tradi tions of the Color Computer 
system, is largely software depen­
dent. Listing 1 shows a 6809 

assemb ly-language program that 
reads data from the HYC. It resides in 
the upper 256 bytes of RAM (in a 
16K Color Computer system) . Protect 
this area by a CLEAR 200,&H3EFF 
when running the program with 
BASIC. Key in the 97 bytes of the 
program or use POKEs and DATA 
sta tements in your BASIC program. 

With the exception of 2 bytes, the 
program is relocatable . Change the 
second and third bytes of the second 
instruction (locations 3FOS to 3F06 
hexadecimal in listing 1) if you 

How the HYC Program Works 

The Clock I! O Handler (listing 1) is 
·divided into three parts: the DELAY 
siibroutine, the INPUT subroutine, 
and the main loop CLOCK. 

The DELAY subroutine delays in 
multiples of 0.8333 second. One 60-Hz 
pulse has a duration of 16.666 mi//isec­
onds. Tl1is subroutine can be con­
ven.iently used for delaying in 
multiples or submulriples of one 60-Hz 
bit time. 

Th e INPUT subroutine makes a 
single read of 16 bits of data from tire 
counters. The BSR instruction at IN­
PUT calls INPUA , resulting in t11e code 
from JNPUA through the RTS instruc­
tion being executed twice. Eight bits of 
da ta are read on each pass througlt the 
section of code. 

Tl1e loop at INPOlO reads in eigfit 
data bits from port FF22 he:cadecima/. 
Bit 0 is shifted right into the carry con­
dition code and tlien rotated into the 
byte pointed to · by the user stack 
pointer. Tire byte is initially cleared to 
0. At tlie end of the second pass 
through JNPUA, 2 bytes of data have 
been stored in t/1e user stack, repre­
senting one complete read of three 
digits . 

Th e main loop at CLOCK performs 
consecutive calls of the INPUT sub­
routine until tl1ree samplings of 051 , 
DS2. and 053 have been compiled in 
the 6 bytes of the buffer. First, a 1 is 
output to bit 1 of port FF20 hexa­
decimal, bringing the HYC's PI S signal 
to a 1 (parallel data input mode) . A 
delay of 1. 9 cycles is provided so that 

the data can be clocked into the bus 
registers. 

After the delay , the serial outpi1t is 
started by outputting a 0 to bit 1 of 
port FF20 hexadecimal, bringing PI S to 
a 0 (serial data input mode). Im­
mediately after the output, tlie serial 
datum is checked by reading port FF22 
hexadecimal bit 0. If the datum is a 1, 
the first clock occurred too close to the 
initialization of the process, and the 
process is repeated from CLK010. lf 
the datum is a 0, a delay of 1110 cycle 
is don e and a test for 0 is done again ; if 
the datum is not 0, the clock occurred 
witl1in 1110 cycle (close to the edge of a 
bit time), so the process is repeated. 

if the first bit is a 0, the loop at 
CLK020 delays until the appearance of 
a 1. At this point, the second clock ha.s 
just occurred. A delay of 1Yi cycles is 
then done to position the next read in 
the middle of the third data bit time. 
The INPUT subroutine is then called to 
read in the next 16 bits. Tlte last two of 
these are always zeros. 

Now, the scan number of the firs t 16 
bits is tested. If not equal to binary 11 . 
or D51, the process is repeated from 
CLK010. If equal to DSI , the user 
stack pointer is adjusted, the scan 
number is adjusted to 2 , and another 
read from CLKOIO is done to read the 
052 cycle. A third iteration reads the 
last cycle, 053. 

Tlie short sr.ibrou tine at GETSER 
gets the serial bit and tests it , changing 
the Z condition code to z.ero or 
non.zero. 
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Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 

Call Toll Free: 800-227-2895 ~'41 
in California (415) 548-2805 ..J.• ~ 

Dept.4 1.n • 
D WordStar Made Easy $7.95 
Name____________ 

Addres.~------------

relocate the program. These 2 bytes 
should hold the address of a 6-byte 
buffer. 

A simple BAS IC test program is 
shown in listing 2. This program 
defines the location of the program 
by the DEFUSROsta tement. (Change 
this s tatemen t if you have relocated 
the machine-language code. ) The 
assemb ly - lang uage p rogram is 
ente red by the USRO call and retu rns 
with 6 by tes of the current clock 
count in loca tions 3FFO through 3FF5 
hexadecimal. These six loca tions rep­

resent the BCD digits and scan 
numbers as shown in figure 8. Sample 
ou tputs are shown in figure 9. 

Tr!xl co111 r'ru;ed 0 11 µuge 122 

Listing 2: Tl1i.s short BASIC program calls 
the clock 110 handler and displays the 6 
bytes of data that were read. 

100 DEFUSR0=~H3F00 
11 0 R=USR0( 0) 
120 FOR I =&H3FF0 TO LH3FF3 
130 PRINT PEEK(!), 
140 ~ ·~EXT I 
150 PR INT•PRINT •GOTO 110 

Listing 1: The clock 110 handler is a 01ree-section. assembly-language program that 
reads in 6 by tes of th e count into a buffer at location JFFO hexadecimal. 

0!3Hl0 ORC 1<2-FOO 
00 110 BUFl'°E;R EC1U J:3F'Ht 
00 1;::o .ff r t1t:1:1t:tt:i ITt.1.1 it.tt·u ~ ·r , I t .t I.I tf rtf I ; I r .1. J ot ! I 14 ~H u· rl 

3Hh.J 

31'00 !09E 
3Fl) ~ C:E 
3F07 86 
"3F09 67 
'3F0C. .­
'3F0E ao 
3Fl iil 97 
3Fl'.l 00 
3F 15 26 
:3Fl7 96 
'.F 19 so 
3FIB SC· 
.3F I C:. 26 
3F!F eei 
3F21 27 
31'" ~3 $6 
3F2~ eti 
3F27 E•D 
3F29 33 
)1'"20 lF 
3F20 EB 
3F2F C4 
3F3 1 26 
3F33 33 
3F3':; 31 
~F::-7 26 
3F39 39 
3F3A B6 
3F31> 8 4 
3F3F 3!l 

3F40 Sr• 
3F'l2 4F 
3F43 A7 
3F4:;i C6 
3F47 81$ 
3F4A 44 
3f'4B 66 
3F'l0 eo. 
3F4F er• 
3F':il 5R 
3F!!i£: 26 
3F~4 33 
3F56 "'9 

'.11'"~'7 SE 

3F5A 30 

3FSC 26 
3F:sE. 41'1 
31'"!5F <:e; 
3F61 39 

JF~0 

0'303 
)1'"1'"0 
02 
FF.20 
26 
47 
FF21) 
.:_., 
F0 
02 
:JC. 
J C 
E8 
! Si 
FC 
IE 
:;ie 
l7 
!SE 
20 
41 
0] 
D4 
42 
3F 
CE 

FF22 
01 

00 

C4 
06 
FF22 

C4 
14 
06 

F3 
41 

005C 
ff 
FC 

1'"6 

0e 00 

00 13 0 :1. CLOCK VO 
00 140 ·rut.tlt'.il"tn. 
ee I S0 •:LOCI'. LuY 
08 ! i;;r:i LOU 
00 170 CLKO l0 LCA 
00180 STA 
00191'1 LuR 
0 0200 E:SI< 
002!1) S lfl 
e0220 a ·::R 
00230 8t1E 
00:240 LDA 
002:>0 6$P 
002 0 BSR 
1)0270 Bt<E 
00;:;s0 CL .020 BSR 
002'.11) E:EO 
00~:00 LDA 
'30310 8:$~ 
01(1320 SSR 

HAflDLER . FE.ADS [ti ? Ct.01'..Y COIJHT':. 
ntto1.·ttu11fn.n1on ..n111 1A1 111.r.t¥1 

~3 $CAii ti 
tt 8JJfl'EF 
~ 2 
ff!'"?(! 
~3~ 
DELA'•' 
'tFl'"20 
GETSEP 
CLK0 1!J 
ij2 
DELAY 
c;E TSER 
CLl' OIO 
GETSER 
CLK02(l 
" 3 0 
DELAY 
ll~PUT 

Z TO A 
'S TPOBE Ill l tEilT i: o1.•tn 
1.0- CYCLE COIJtlT 
(IELAY ! . ? 60H:: C'i CLES 
STAR T SERIAL 
GET SER l Al Ill 
GO IF I HVALl l> 
DELAY COUllT 
DELAY I lii.J CYCLE 
GET 'S EF:IHL HI 6!T 
CO lF WVALIO 

COET SERIAL !II BI T 
GO l F El 

I .. t , ·2 CYCLE COUI IT 
DELAY I + 1..- 2 CYCLE 
REA!:> CLOC.K C01Jl lT 
RES.ET PNTP 
SCI~ D NIJlol W 8 
TEST SCN ~ 
MASI': OUT DlC l T 
GO ! <' t"OT F'llOPER <;CM 

00330 
00340 
003~0 
00360 
<10370 
003$0 
00390 
00400 
00410 
00420 
00430 
00 40 
0 04:50 

L EAU 
TFR 
EORE 
All()$ 
Sl;E 
LEAU 
LEm' 
E:HE 
RlS 

GETSE.F' 	 LC•A 
ANDA 
RTS 

**:t'.* '.Ut.ft.'I :t. 

-2 , U 

' !. D 

1 , U 

~3 
Cl '.010 
2 . u 
- 1 . "( 
CLK0 10 

i:FF22 
ff I 

t'UotU*:t:U 

PO un TO MEXT 2 BYTES 
DECREMEIH sett M 
r;;o ! F NOT DCHE 

RETURN 

GET SERIAL BIT 

TEST 

RETURN 


·t:t:.:t*:l:U'.:U'.* r.t.:t.:t::r.t.'l':.t:t..t:t.:t t.~: 
00460 :t rnPUT. IMPUTS 14 BITS FlflD STORES rn mo BYTES 
01lJ4 7e :t E !TRY• BUFFER ROORESS IN U 
00480 EXIT 2 BYTES STORED I N BUFFER , U UPDATEr• 

*

ff 

I 
111 

.tKt::t:r::t1: 
·r. 

I. 
004S0 .i::n.u :t.:tn .n ·n . ·:r:t.n::t:t%:tt:n;f'~'"'****' ~.n· :t · '11'\CU-t *·u 
00~00 1HPUT BSP JNPUA 
005 I 0 INPUA CLRA 
00520 STA ,U 
00:5~ LDS tt a 
00:540 lllF'010 LDA FF22 
00550 L:ZRA 
005£,0 ROR , U 
00570 LOA 1120 
005$t;l BSR DELA'f 
00'590 DECB 
00600 BNE INP010 
006 10 LEAIJ 1 , U 
1)0620 RlS* 

GO TWI CE 
0 TO A 
CLE.f\R BYTE 
FOR e SlTS 

GET BlT 
OUT TO C 
MERGE IM USER STRCK 
l C'ICLE COUNT 
OELRY I 	 CYCLE 
DECREMENT ITERAT ! Otl COUllT 
CO I F NOT B 

PO !HT TO l~EXT STACK BYTE 
RETURN <AGA It~ OR CLOCK) 

00630 ****:U ::t:tn::t:n::t:t:.nt:tn::t.:t:t:U::t:1ni::u:t:t:t:t.U:t:t:t11".:t'tU:t:t:t:t:t:.t * 
'1106 40 ' DELAY . DELAYS IN aUL TIPLES OF • 83333 l'lS 1 
006!i0 t: EHTl"S • COUNT rn i'l :t 
00660 t. EX IT • F\FTER DEL.ilY :t 
006'70 :t:;::;t:t.1..t:t**:k:nu:u::.t:tn:t:t:t.**t**:u .:n : * *t.n :t:t:t.:t:t.:t:t..u:ll·**"',,. 
001588 liELAY LC>X 1192 
00G90 DEL0 10 LERX -1 ,V. 
00700 BHE DEL0l0 
0El7 I a D£CA 
00720 Bl~E DEL RV 
00730 RTS 
00740 END 

l'"IHRGLE FACTOR 

DECREMENT X 

GO IF ~ JOT 0 


DECREMENT MAJOF? coutn 
GO l F MOT I) 

P.ETl.JRH 

City/State/Zi p _________ 


Plus: 0. 75/i lem 4t h cl;iss D $1. 50/ 

item UP 0 $2. 50/it m Air !\fail 

0 $10.00/item verseas 

(Ca l iforn i~ residents ;1dd applicable lax.) 


"liHal amount enclosed $ ______ 
or chariie my 0 Visa 0 l\ila ten:harge 

Card#-----------­
Expira tion Date _____ ____ 

Authorir.ed Signawre _ ______ 

WonJ~ 1 ;u 1 ~ ~ Hltdem:u~ L)f ~·hc rt APl"o ln~ l"n12n im111 1 
Con1orn1Hrn . 

C l '/ ~I ~.s ;i trndcmnrk of JJ1i;::11;tJ R:esearC'h Corp. 
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Osborne/McGraw-Hill 
630 Ban roft Way, Berkeley, CA 94710 

Ca ll Toll Fre : 800-227-2895 
in California (415) 548-2805 ~'j; 

Dept.4 1tn i 
0 A User Guide to the IX ' 
System $15.99 
Name 

Address 

City/State/Zip 

Plus: D. 75/item 4th class 0 l.50/ 
ite m UPS 0 $2. 50/item Air Mail 
0 .10.00/itcm Overseas 
(Ca lifornia re~id e nls add applicable tax. ) 

Total amoulll enclosed $ 
or charge my 0 Visa 0 Mastercharge 

Ca rd # 

Expir<1tion Dat 

Authorized Signat ure 

U IX is J 1ndcmark nf 8l'l1 Labor.uorit:s: 

ll8 Matth 1982 © BYTE Put>ncaoio"' In< 

H£XA 0 £CIMAl 
lOCATION 

3f F 0 DIGIT O DI GIT G 

0 0 I I 

DIGIT E DI GIT H 

0 0 1 0 

DIGIT F OIGll J 

a o DI GI T c 0 I 

-scAN NU MBER 3 F F I 

1 rr 2 

l F F 3 

l F F 4 ~3 F F 5 

H G F E 0 c BI J A I 

\ 

UP TO 999. 999 , \199 
COUN TS IN Ur-llTS 
OF 1160 SECO ND 
[16, 666 , 666 SECONDS 
OR 192 DAYS I 

Figure 8: The 6 bytes of co w1t data from the half-year clock con tain nine BCD digits 
imd three scan numbers. Tl1e order is based on the functional layout of the hardware 
and the data miisf be rearranged by the interface software. 

COUNT• 0 0 02 89457 • 48 2 4+ SECONDS 

0£CIMAl 

144 9 , 0 

l l D S l 

0 0 0 0 0 0 

0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 

12 tl 8, 0 SAMPLE 1 

22 5 DS 2 


n 2 , 0 


1 7 
 D S 3 

14 4 9 , 0 

2 3 

0 0 0 0 0 0 

0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 

DSl 

1 28 8, 0 SAM PL E 2 

10 2 DS 2 

32 2,0 


21 5 
 0 5 3 

CO UNT • 000 28952 5 • 4825+ SECONDS 

Figure 9: Tl1ese are typical data samples. Sample 1 represents a coimt of 000289457, or 
4824.XX seconds. Sample 2 occurred after sample 1 and represents the next count of 
000289525, or 4.825.XX seconds . 
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Most small system users think all micro­
computers are created equal. And they're 
right. If you want performance, convenience, 
styling, high technology and reliability (and 
who doesn't?) your micro usually has aprice 
tag that looks more like amini. It seems big 
performance always means.big bucks. But 
not so with the SuperBrain! 

Standard SuperBrain features include: twin 
double-density 5Vii" drives which boast nearly 
350,000 bytes of disk storage - expandable 
to 10 megabytes. A full 64K of dynamic 
RAM. A CP/M* Disk Operating System to 
insure compatibility to literally hundreds of 
application packages presently available.And, 
a 12" non-glare, 24 line by 80 column screen. 

You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to amodem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing asnap. A common 
screwdriver is about the only service tool 
you'll ever need. And with the money you 'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 

Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you'll probably never outgrow it. 

Call or write us today for acomplimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per­
formance without having to spend big bucks. 

9~ ~JXTEC
aJl5 SYSfEMS .. 
2300 Broad River Rd. Coluntia. SC 29210 
(803) 798·9100 TWX: 810·666·2115 

Circle 195 on Inquiry card. 



ACCESSORIES ~CORVUS DISKS PRINTERS 
MOTOROLA 4116·2-MEM· gj Winchester Disk in 5, 10, and 20 NEC SPINWRITERS- We have 
ORY- 200 nano-second chips. ~ megabyte. ~all models RO thru KSR. 

--------------------------------------------------------------------------------~ 1 


GILTRONIX RS·232 SWITCH-
Up to 3 peripherals to one com­
puter or vice versa. We have all 

th d 
0 1er mo es. 
MOUNTAIN COMP.UTER 
Total prod.uct fa.m1Jy in stock! 
CPS Mul tifu~ction Board-clock, 
calendar, serial and parallel inter­
face on ~ne card/Super Talker/
The Music System/ ROM plus 
board with Keyboard filter/ ROM 
Writer/ Clock Calendar/ A.to D 
and D to A Converter Clock/. and 
more. 

CALCULATORS 
HP.-11C AND HP-41CV CAL· 
CULATORS-And we have all 
the accessories! 
Memory Modules 
Magnetic Card Reader 
Printer- Upper and lower case. 
high resolution plotting. 
Applications Pacs 

DISKETTES 
DYSAN DISKETTES-51/4", 8", 
soft or hard sector. single or 
double density. 
MEMOREX DISKETTES- All 
types including some with hub 
rmg for Apple Drives. 

APPLE INTERFACE-With disd~NEC 3500 Spinwriters-3~ 
operating system. .s:f cps, hard~ar~ wo:d processing 
C . . .,.;;;- package, b1~d1rec t1onal 370,000

ONSTELLATION DISK NET· ~character ribbon and muc)1 more. 
WORK-Up to 64 computers .~NEC 7700 Spinwriter-55 
connect t o a 5, 10. or 20 mega- g; CPS, printer; pitch is 10, 12. and 
byte Winchester. ~ also new 15 and proportional 
OMNINET-Unlimited number of spacing. Twin sheet feeder and 
computers and peripherals con- word proce.ssing package. 
nected by a two wfre twisted ~INTEGRAL DATA 

· ~ 
pair. !_ii 
MIRROR-Video backup inter- ~ 
face system. 

MODEMS 
NOVATION CAT 
NOVATION D-CAT 
HAYES SMARTMODEM 

MONITORS 
SANYO MONITORS 

9'' Sanyo greeri screen 
12" Sanyo BtW 
12" Sanyo green screen 
13" Sanyo Color 
NEC COLOR MONITOR/ 
RECEIVER-Composite video, 
VCRNTR videol oop in/out and 
television reception. 

· ­
IDS PRISM PRINTER- Afford­
able COLOR copy. True four color 

technology. Ship from stock! 

IDS 560 Matr ix Printer-

141/2paper, 132 col. graphics. 

IDS 445-Available with or with­
out graphics. 

IDS460 

CENTRONICS 739-The latest 

innovations from t he industry 

leader and quiet tool 


SOFTWARE 

PERSONAL SOFTWARE 

Visi-Pack-lncludes Visi-Calc, 

Visiplot/Visitend, Visifi le. 

Visicalc-For HP, APPLE, 

COMMODORE and ATARI. 


Compumart has sold thou­
sands of Commodores-we 
were their first dealer! 

.. 


• 
Serious Apple So~ware-Dow 
Jones, Apple Fortran, Apple 
Plot. Apple Writer. Apple Pi lot. 
Data-Plot, Detamover/Telepong, 
Apple Post Mailing System. DOS 
Tool Kit Ut ilities, DB Master 
Data Base Manager. and much 
more. 
Apple PASCAi. 
Games- Zork ll, Apple 
Adventure. Microchess 2.0, 
Flight Simulator, Apple Bowl. 
Stellar Invaders. Gammon 
Gambler. Star-Raiders. ABM, 
Pool 1. 5 , call for more. 
Word Processing-Magic Wand, 
Easy Writer, Apple Writer, Word­
star, Word Pro 4. Warde.raft. 
Super Te.xt II. 

VIDEO 
CONTROLLERS 
VIDEX-VIDED TERM 
M &. R SUPER TERMINAL 

WRITE: 
YOUR CHOICE OF FREE CAT­
ALOG&WITH LETIERHEAD 
OR BUSINESS CARD 
MICRO DEC LSl/11 
CATALOG CATALOG 
The most COfTI- lnckldes com­
plete catalog of JJBt ibles from 
micro com- Cont rol Data, 
puters , periph- C.ITOH and 
erals and others. 
accessories. 

-~~ 
.. I 

~ ...... ­ _ 



Authorized Dealers For: 

[hP.J ~!~t<L!~6 XEROX'l' Rocltwell lnternatlQnal 

• 4opkr"mmpubrt 

• - . 
•FREE (See below) •._ 

• 

• 1 0 Day Free Return - No Questions Asked 
• Choose From Largest Product Line In Industr y 
• Immediate Shipment From $ Multimillion Stock 
• Exper t Service 
• Technically Knowledgeable Sales Staff 

• • Serving Industry And Education Since 1971 
NO ONE ELSE HAS IT ALL­
Call Our Experts For Immediate Conf~guration Service 

I ~S4 I 

' -
-~_:_ ~- ......:·:~ ·.: ': -. -: 

SALE PRICES: Valid for month of magazine date only- all prices 
subject to change without notice. ANN ARBOR RETAIL STORE 
HOURS: Tues -Fri., 11 :00-7:00. Sat. 10 :00-5:00. closed Mon . 

• FAEE: Disket tes 5 '/4 • , double sided, double density to the first 10 0 
people who COl'f'ectly identify a!I products and models on this page . 

PHONES: open EST Mon.-Thurs. 8:30-7 :00, Fri . 8:30-6:00. 
PURCHASE ORDERS: Accepted from Dun and Bradstreet rated 
c-om panies - shipment contingent upon receipt of signed purchase 
ord er. 

Must use company letterhead: one entry per person. 



LET US 
INTRODUCE 

YOU TO THE 

COMPUSTAR'M 
NETWORK. 

lfo• 

Each CompuStar unit ollers IM CP/ M operalln~ 
system, 64K or RAM and the atllllty to starl as 
a lloppy·base<J svsten1and11row to 400 megabYles 
ol hord dl5k storag Up 10 255 units can be linked 
1ogt11he1 In one shared-dis~ system 

Just the system for the dealer or 
OEM who wants lo make ii big in the 
business market. The versatility 
and expandability of the CompuStar 
network lets you answer your clients' 
needs today and tomorrow. And our 
low price Jets you offer a package they 
can alford to buy and you can afford 
to selL 
If networking ls new to you, TriStar 

will give you a proper introduction. 
We've got software for Com puStar. 
inc luding accounts payable, payroll, 
accounts recetvable..word processing 
and database management. Plus we'll 
help you with your own software 
development, systems configuration, 
communications, ha.rdware service, 
training, Installation and any other 
needs Lhat might pop up. 
Because we're experts in networking 

and support, lnterte (the 
manufacturer of CompuStar) has 
chosen us to dlstrlbute this incredlble. 
expandable business system. 
For more information on CompuStar 

and other lntertec products, call 
(609) 424·4700. 

Cl>mlJ' iSt r 1$ 1ho Ir dem"rk ot fnlertea, Jrn;. 

U2 M=:h 1981 ~ BYTE Public.liom loc 

Listing 3: Th is BA SIC program interfaces to tlie assemb/y-lt.mguage clock driver. /I co n­
verts tire 6 byte!' of clock da ta in to a count of days, hours. miriutes , and seco11ds, nnd 
r::/rncks for 1m·or conditions. 

100 l14PUT " T 01£ l l £!!1THS" , T2 
110 CLS 
120 DEFUSR0•~HoF00 
130 re-1 
I 0 A"'USR0( 0 > 
!~0 A• ItlT(PEEM l!.H3FF1 )I''\ ) 

160 9• lt<TO'EEI<.< H3FF3 )F'\ ; 
1-:'0 CR I IH ( PEEK{ &.H3FF'!i '>F4 ) 
190 o~WTC PEEK( !.H3FFIP " IG> 
190 E., riff( PEE C!.H3FF2 1.r\ 6 j 
2ea F=IHTCPE!! ce.H3FF4 )/ 16' 
2 10 c;..( PEEI', l!.H3FF0 ) A~~D l'!i ) 
220 H•( PEEK( e.H3FF"2 At~O I '!i) 
230 J•( PEEK(t.H3 ff4 ) Rl-lO l '!i> 
240 Tl "( .J f 1000e0e00+Ht 1 0000000+c
2 45 IF reo.-1 THE -l TBo<T I 
250 lF Tl ~ T0 THEii COTO 140 ELSE 

.~· 1000000+Fi 100Q00..E.t. t 0000+C.l: 10a0+c-..-1!'lQ+B:I>10+A ) 

lF Tl-HH999 THEM COTO l'l0 ELSET0ATI 
'260 T3-T l+T.2 ' tF T3>99'99~999 THEii T3•T3-S99S99999 
Z70 T3.,IHHT3, 60 ) 
2$0 O=INT• ;3,.SG~00 ) l-l•HffCC T3-0:t.86400 )/3600 ) M•illH03-Cil'S6-\l!llil-H:t-:l600 l'o0' ~T3-
I>' 'E<6.i00-H'f.360C-M:t6'11 
:<.5'6 FFOIH ~ 2!16, "OA'/'', 0• ,"HOlJR3"1 l~• " f'llllS" 1 5;" 9ECS" 
:306 GDTO 140 

Te~·/ 0 111i1wed frpnr µ11i;e J17: 

A general-purpose BASlC driver is 
shown in listing 3. This program dis­
p lays the actual number of days, 
hours, minutes, and seconds rep­
resented by the count in th HYC. 
This count can be held in a Color 
Computer BASIC variable, which 
allows nine decimal digits of preci­
sion . 

A "bias" count can be input to th 
program before sampling the HYC. 
This bias may be positive or negative 
to adjust the current count to a pre­
vious starting point or to "tr.im" the 
time. The unit of bias is 1/bil second. 
Thus , use a value of 60 for every sec­
ond, 3600 for every minute , 216,000 
fo r every hour, or 518,400 or every 
day . The momentary-contad RESET 
switch resets the entire count to 0. 

The tests of the current count (Tl) 
with the previous count (TO) require 
some explanation. In most cases, the 
sampling process reads count data in 
a "nonchanging" state. However, 
because the scan clock occurs at un­
predictable times, the count may be 
sampled in the middle of a scan clock 
"edge, " yielding invalid data. Because 
of this, Tl {current ) is compared to 
TO (old), If Tl is less than To, Tl is 
invalid and another sample is made. 
If Tl is greater than TO by 999 counts 
(16.65 seconds) , Tl is considered in­
valid and another sample is made . 
The typical display generated by the 
program shows the time changing 

every 2 seconds, with occasional 
lapses of up to 4 seconds . 

Tests run over severa l days showed 
less than one (detected) invalid read 
per minute with a maximum delay of 
5.5 seconds. No invalid times ap­
peared . 

If the HYC is to be called at ran­
dom times, make three calls and test 
for ascending counts with a difference 
of less than 10 seconds or so. Using 
this method, the resulting lime wiU be 
accurate to within 10 seconds of the 
counter tjme. 

T he crystal used should provide an 
excellent time base . It can be fine­
tuned, however, by substituting a 5 
to 50-picofarad (pF) "t rimmeI" 
capacitor in place of the 4.7-pf 
capacitor connected to the crystaL 

ln operation, the HYC can be dis­
connected from the system al any 
time (without turning off the Color 
Computer) and le.ft running. It can be 
reconnected at any later time . (Stop 
the BASIC program above if this is 
done to prevent a hang-up cau ed by 
Tl-TO being greater than 999 .) 

If Rip van Winkle had owned a 
Color Computer, he would have 
loved the half-yea r clock. If you have 
nothing to do for the next 192 days, 
why not check th is project out with 
youI Color Computer to test its ac­
curacy? Or count dock pulses instead 
of sheep: 999,998,767; 999,998 ,768; 
999,998,769 (yawn) .. . • 
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phone call 

As your selling dollar buys less and less, 

it pays more and more to advertise 


in McGraw-Hill magazines . 
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BRA,NS-MAINFRAMES 

SUPERBRAINS 


SUPERBRAIN QD 64K 

List $3995 only $2949 

NORTH STARS 
MINICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 
GRAPHICS+ CP/M 
LIST $3999 
ONLY $2999 

,JlllTN MONITOR 

T RMINALS Z-19 $718 

INTERTUBE Ill SUPER SMART$710 

~ EPSON 

MX70 GRAPHICS 299 
MXSOFT 598 
MX·80 474 
MX·100 749 

ANADEX9501 $1290 

NEC LETTER QUAL FRICTION & TRACTOR CALL 

ZENITH PRINTER Z-25LIST1595 ONLY $1256 

DIP-84 FT GRAPHICS $ 595 

STARWRITER LETTER QUAL FT $1824 

EPSON MX70 WITH GRAPHICS SALE! 


SONLY $ 299 
QANTEXW/BUFFER $1299 

) 400 LIST 399 ONLY 340 
ATARI 800 1080 799---o 

WONDERFUL GAMES-EDUCATION 
RCA -COSMAC VP·711 199 

GAMES·BASIC·PROG RAMS·M USIC 
GUIDED SATELLITE TO SATURN 

'7tNITN,_. 

Z-89 48K 
LIST $2895 ONLY $2099 

Z·90 64K DD 3195 ONLY S2489 

ADVANTAGE 

GREEN PHOSPHOR $118 
GREEN 

TARBELL'S Empire I, II, & Ill have two 8" 
disk drives. The I is single sided, the II is double 
sided, and the Empire Ill has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI· 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALIFORNIA COMPUTER 2210A 
$2195 ONLY $1795 Z80, 64K, 1/0, OMA Disk 
controller + CPIM. 

Model 300·1A is the larger system: 2.4 Mb 8" , 
Z80, 64K, and optional OASIS, CP/M, or MP/Mop· 
erating system. LIST $5695 ONLY $4995 

MORROW DESIGNS Decision 1 
OPTIONAL UNIX FREE CP/M. Multi user & Multi 

processing, 4 to 6 Mhz Z80, and optional Floating 

Point Processor, or Hard Disk 26 MS. A very power· 

f ul system at a saving. 

LIST $1725 ONLY $1380. 


GODBOUT COMPU PRO Big 8: 
SMHz ZSO, OMA Disk Controller, 32K fast static 
RAM, Interfacer 1 1/0 board, + CP/M. LIST $1995 
ONLY $1595 

Super Sixteen 8085/8088 is the fastest combo 
8·16 CPU. LIST $3495 ONLY $2795 

SYSTEMS GROUP System 2812 
runs CP/M or OASIS. Supports single user & multi· 
user & multi task. Up to 5 megabytes with 8" 
d ,rives optional 10 · m~abyte hard disk. 
LIST $5035 ONLY $3775 

AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerlul Computers. Write or Phone us. 

SEA TL E's 16 bit COMPUTER is here! a MHz 
8086 CPU the fastest S·100 computer! 12BK Static 
RAM, DD Disk Controller, 22-slot Main Frame, 
B6·DOS #2 128K LIST $4185 
ONLY $3349 #1 As above but 64K 
LIST $3190 ONLY $2649 

WE SELL GOOD HAR~WARE square WE SELL GOOD SOFTWARE 

American rn1J Computers 
919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 

CP/M Is a registered trademark of Dlgltel Research, Inc. 


Circle 20 on Inquiry card . 




LOWEST PRICE -BEST UALITY 

NORTH STAR 


North Star Horizon 2 
2-5 'h Disk Drives 
64K Double Den 
Factory assem. & tested 
Faclory guaranteed 
List $4195 

only $2875 
POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 

FACTORY ASSEMBLED & TESTED 

HORIZON-2 32K·DOUBLE DEN 
HORIZON·2·32K-QUAD DENSITY 
HORIZON·2·64K·OUAD 
HORIZON·1-64K·O·H05 

LIST 

$3695 
$3995 
$4495 
$6695 

HORIZON RAM ASSM 48K::; $679 
BIG SALE ON MUL Tl-USER TIME-SHARING 
ENGLISH TO BASIC TRANSLATOR 
NORTH STAR HARD DISK 18 Mb $5375 
NORTH STAR TIME SHARING MULTI-USER 
ZBASIC 2 TO 5 TIMES FASTER! 
SECRETARY WORD PROCESSOR 
WORDSTAR WORD PROCESSOR 
FLOATING POINT BOARD 
OASIS MUL Tl-USER SOFTWARE 
CPIM FOR N • Extra features 
MICRO MIKE SOFTWARE 
ECOSOFT ACCOUNTING $355 
UCSD PASCAL 11.0 
EXTRA PRECISION BASIC 
NORTHWORD 
MAILMANAGER 
INFOMANAGER 
GENERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY 
ORDER ENTRY 

$399 
SAVE 
$230 

SAVE 

ONLY 

$2625 
$2799 
$3150 
$4685 

64K :: $879 
CALL 
$ 99 
$3923 
CALL 
$350 

$99 
$318 
$319 

CALL 
$220 

CALL 
MICROSTAT $265 
$199 $159 

$50 
$399 $299 
$299 $224 
$499 $374 
$999 $749 
$599 $449 
$599 $449 
$999 $749 
$999 $749 

InterSystems 

ITHACA INTERSYSTEMS 2A 

Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V 1/0-wlth interrupts 
FDCll Disk Controller 
20 slot motherboard 

LIST $3795 ONLY $2839 
PASCALJZ + THE FASTEST PASCAL $375 

LIST 

PASCAL SYSTEM 128K 2 DRIVES $7295 
CACHE BIOS SYSTEM 128K2 DRIVES $6995 
CP/M SYSTEM 64K 2 DRIVES $6295 
DPS-1 MAINFRAME WITH Z80A $1795 
Z80 MACRO ASSEMBLER $125 
SPELL-PERFECT SPELLING $295 
COMPARE-UTILITY SOFTWARE $295 
lNTEREDIT-TEXT EDITOR $295 

ONLY 

SAVE 
CALL 
SAVE 
CALL 
SAVE 
CALL 
SAVE 
CALL 

MORROW 8'' DISK 

DISCUS 20 + CPIM"' SOOK ONLY $848 


DISCUS 2 + 2 + CP/M ' 1.2 MEGA B. $1099 


ADD DRIVES 2D = $599 2 + 2 = $795 

DISCUS 20-DUAL + CPIM® ONLY $1388 


FREE MICROSOFT BASIC FROM MORROW WITH 

DISCUS SYSTEM OR HARD DISK 


MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4495 ONLY S3395 
CP/M' IS INCLUDED! 

AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerful Computers. Write or Phone us. 

SAVE ON MEMORY AND PROGRAMS 

SYSTEMS MEMORY 64K A&T SS49 CORVUS HARO DISK SAVE ECOSOFT FULL ACCOUN TING 355 Wh ich Compulers 11a BEST? FREE 
SYSTEMS MEMORY &IK BANK 684 SSM VIDEO BRO VB3 4Mhz 412 CAT NOVATION MODEM 169 INSURED SH1PPING AT LOW RATES 
MICROANGELO 985 SPECTRL' M CO LOR ASM ' 326 MEMORY MERCHANT 16K 159 CALL FOR LATEST PRICES. DETAILS 
ITHACA MEMORY 8116 arr &IK 845 EZ·CODER Engll•h lo BASIC 99 WI CAT 6800-0 16-BIT C ALL WE BEAT ADVERTISED PRICES 

FACTORY GUARANTEES EXPERT ADVICEsquare
American [fil Computers 


KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 

CPIM Is a registered trademark ol Dlgltal Research , Inc. 
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The Input/Output Primer 

Part 2: Interrupts and Direct Memory Access 

Last month we left the computer 
waiting patiently for the printer to 
signal its readiness to receive another 
character. lf you think it's wasteful to 
make a machine as expensive as a 
computer spend most of its time wait ­
ing on slower equipment, you are def­
initely thinking ahead . Later in this 
month's article, I11 explore a com­
munication mechanism that lets the 
computer work on another task after 
transmitting a piece of information. 
This mechanism, known as the inter-

This article is the second in Str?Ue 
Leibson's six-part series, "T11e lr1putl 
Ou.tput Primer. ·• The series -will explain 
the way 1'n w hic/1 computers talk with 
the world. Upcofr1ing articles will dis­
cuss parallel and HPIB (GPJB) inter­
faces; BCD tmd serial interfaces; chM­
acter codes; arid interrupts, buffers , 
grounds, and signal degradation . An 
110 Glossary, which defines many 
terms used irz these article$, appeared 
witli the first ·installment (February 
1982 BYTE, page 122). Figure and labfe 
numbers cue continued from Part 1. 
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Steve Leibson 

Auto-Trol Tec.hnological Corporation 


12500 North Washington St. 

POB 33815 


Denver, CO 80233 


rupt , enables the computer to go 
about its business until the prin ter is. 
ready for more data. First, though, 
you need to know how a computer 
selects a peripheral device to com­
municate with; you also need to 
know about interfaces-the hardware 
that connects computers and 
peripherals. 

Creating subaddresses 
ensures that 

Information of 
different kinds can be 
directed to the proper 
section of the device. 

Picking and Choosing 
[n the first article of thi s series, 

briefly discussed peripheral address 
lines. Computers, which generally 
have several peripheral devices at ­
tached, select a particular device in 
one of two ways. One method is to 
have a separa te I/O connection for 

every device connected. SelectiQg a 
particular device is merely a matter.of 
sending information on the proper 
bus . This technique, however, rapid ­
ly creates a rat 's nest of wires, 
something that's impractical to 
manufacture. 

An 1/0 bus has a set of peripheral­
address lines that the processor uses 
to specify a device . This greatly sim­
plifies wiring the system and resul ts in 
major cosl savings, although it does 
limit the computer to communicating 
with one peripheral at a time . For 
most computer processors , though, 
one is the limit anyway . 

Multiplexing Peripherals 
Peripheral-address li nes aUow the 

1/0 bus to be shared or multiplexed 
by many devices . Each device must 
have a unique address on the bus. 
O therwise, conflicts will arise when 
two devices try to use information on 
the bus simultaneously . For instance, 
plotters are useful for graphing da ta 
bat are terrible for listing programs. 
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For rent today! 
If you need any model of osci lloscope from Tektronix or Hewlett­
Packard (or anyone else, for that matter) , it's probably sitting on­
the-shelf, right now, at Genstar REI ... just wailing for you to rent 
it. Prices are from 30 days up (and darned competitive, too) at any 
of our convenient North American inventory centers. About the only 
kinds of scopes you can 't ren t from us today are John Thomas and 
te le. Call . . . now! GSA Contract #GS-04S-23560 

GENSTAR 

Rental Electronics, Inc. 
(800) 227-8409 


In California (213) 993-7368. (415) 968-8845 or (714) 879-0561 

r l11"b~~~"';yo"; .";;clt::-Rii!Se"';d &';ed'eW'b 1';~dia'te1yt - ,
I O It sounds great. Tell me morel Call 0 I'm particulary interested in the I
I me at following equipment: I 

O Send me your new Rental Catalog. II D I'd like a copy of your "like new" 
I equi pment for sale cata log , too . I 
I NAME TITLE I 
I ORGANIZATION I 
I ADDRESS MAIL STOP I 
I CITY/STATE/ZIP I 
I TELEPHONE I 
I Plea.se complete co~pon and mall lo: Genstar Renta l Electronics, Inc., 19525 

Business Center Drive, North ridge , CA 91324 ., Gen.iar Rental Electronics. Inc 1982 I 
L------------------------~ 
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When the computer is accessing the 
disk storage device, everything will 
run more smoothly if the plotter ig­
nores transactions on the I/O bus. 

Clearly, each peripheral device 
must have its own unique address. It's 
more advantageous, however, for 
each device to have several unique 
addresses. Think of the peripheral 
device as an apartment building hav­
ing a single, unique street address . 
Apartment One gets the local daily 
newspaper, which covers general in­
formation , while Apartment Two 
gets The Wall Street Journal , which 
reports on economic events. Each 
apartment gets information but of a 
different kind. 

A peripheral device also requires 
information of different kinds. Not 
only do printers receive characters to 
print, but they also get control infor­
mation such as line spacing, number 
of characters to print per line, type 
font, and other functions. Creating 
subaddresses within the peripheral 
device ensures that information of 
different kinds can be directed to the 
proper section of the device. 

Peripheral address lines are split 
into a select code that specifies a par­
ticular peripheral and a register code 
that specifies the subaddress. (A reg­
ister is a hardware device that holds 
the information until the peripheral 
can use it.) 

Setting up Subaddresses 
To illustrate, I'll create four subad­

dresses within each select code. Being 
obstinate, as computer designers 
often are, I'll call these subaddresses 
4, 5, 6, and 7 {nobody starts at zero 
any more). These four subaddresses 
are registers that serve as por tals to 
the peripheral. 

Four subaddresses require two 
wires for selection because two wires 
can assume four binary states. These 
states are: 

State of State of Register 
line #1 line #2 addressed 

0 0 4 
1 0 5 
0 1 6 
1 1 7 

(Remember, digital signals may only 



erform to fts fullest capablll ­
your hardware demands 

·---ore designed to meet the 
eclallzed requirements of 
day's microprocessors. State-of­

art software trom Technical 
Systems Consultants keeps pace 
wtth the rapid advancements In 
oomputer technology so your 
h~Jdware can llve up to Its full 
potential. Our complete line of 
state-of-the-art software Includes: 

ftle Unt•LEX™OperaHng System 
UnlFLEX, a tNe multl-user, multl­
kl•k.lng system for the 6809 and amicroprocessors, supports 

feat1.4res as: ; erarct11cal file systems 

tievloe Independent 110 


• four Gigabyte disk capacities 
full n1e protection 
Inter-ta k communication via 
Ip~
O redl'rectlon 

M'lldltt,l\Wlpp1ng
httl rcmdOm-access files 
&>Qmpref\enslve ahell command 
an;uq;• 

UnlFLEX, structured for large-scale 
microprocessor systems, wlll not 
run with minimal systems and thus 
has avoided design compromise. 
(Off-the-shelf versions and OEM 
licenses are available.) 

The FLEX™Operating Syltem 
FLEX. a powerful , easy-to-use 
operating system designed for 
the 6800 and 6809 microproces­
sors, Includes: 
• dynamic fllespoce allocaHon 
• random flies 
• batch Job entry 
• automatic space compression 
• English error messages 
• user environment control 
• disk resident commands 
• flexlble device 110 
• printer spoofing 
Plus, FLEX can accommodate 
hard disks as well as floppies. The 
Syatem Is available ott-the-shelf 
for a variety of systems and In a 
fleld·adaptable veralon. (OEM 
licenses avallable.) 

Fl.EX ond UnlFLEX are trademarks of 
Ti_chnlcal Systems conaultani., Inc. 

SU~portSo~ 
TechnlOQI Systen\i
offers a full lln& Of 
support software .cqm
FLEX and UnlFLEX. 80mlf 
are: 
• native C and Pascal 

for advanced prografntn 
• extended BASIC for bualneq 

and educaHonal appllcatlonl 
• text editing and proceasJng 

software 
• sort/ merge package tor: bp 

nen appllodtlons 
• variety of absolute anQ t•IOOCfto 

able assemblers 
• debug and diagnostic 

packages 
... and more. Write orcoll tc;icta\' 
for our brochures describing 
our complete product line. 



assume one of two states: on or off, 
"1" or "O. " ) 

Although four registers could do 
the job, there's a complication: the 
data lines are bidirectional, and bi­
directional registers are complex to 
construct. It's easier to use eight reg­
isters-four for input and four for 
output. The l/O line will specify from 
which group of four the register ad­
dress lines will select. Remember that 
the 1/0 line specifies the direction of 
data flow on the data lines and so is 
ideal for selecting between the input 
and output registers . 

I've now constructed a simple l / 0 
bus that can convey information be­
tween the computer and external 
devices . This 1/0 bus isn' t the most 
advanced, but it will satisfy present 
needs. I'll upgrade this "bunch of 
wires" later, but first let's confront a 
more pressing problem. 

Introduction to Interfaces 
The 110 bus discussed above is a 

subset of the bus used in the Hewlett­
Packard desktop computers, model 
9825 and Systems 35 and 45 . It would 
be convenient if all peripherals came 
with circuitry that directly interfaced 
to the 1/0 bus. 

Unfortunately, present interfacing 
methods are far from ideal. The bus 
constructed above is para/le /­
oriented, which means that every 
binary digit (bit) of a piece of inf r­
mation (such as a character) is avail­
able simultaneously on the 16 data 
lines. 

Not all peripherals use 16 data 
lines; some peripherals don't have 
any parallel interfaces but instead 
send information one bit at a time in a 
time-serial fashion. No peripheraJs 
use the eight-register scheme dis­
cussed above, while several use in­
compatible voltage levels to represent 
"l" and "O." This appears to be quite 
a problem. In fact, there isn't a single 
peripheral that can talk to our l/O 
bus in its present state. 

Interfaces as Translators 
It's necessary to interpose some 

specialized circuitry between the 1/0 
bus and the peripheral device to 
adapt the signaJs from the computer 
to those used by the peripheral. This 
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CALL TOLL FREE 1-800-528-1054 


ATARI 

Special 32K 800 System 
800 w/32K, recorder, star 
raiders, joysticks . .. . . .. Call 
Above w/4BK . . . .... . .. Call 
800P6KJ .. . .. . ....... Call 

400 . . . . . . . . . . . . . . . . . . Call 
810 Disk Drive . ... . .. S440 
825 Printer . .. ........ $590 
850 Interface ..•. .. .. $160 
410 Recorder .. . .... . . S 75 
830Modem . .. ..... . . $150 
16K Memory . ........ . $75 
32K Memory .. . ...... $150 

DI K DRIV 
Lobo 

Apple 1st Drive ....... $490 
Apple 2nd Drive ...... $410 

MOD 
Novation 

CAT ................. $140 
D-CAT .. ............. $155 
Apple Cat 11 • . • • • . • • . $349 
Auto Cat ....•....... . $235 

PRIN 
C. lloh 

F-10 - Para! lel . ... . .. . Call 
F-10 - Serial . ........ Call 
55CPS - Series . . . . . . . Call 
Prowriter . .. .. .. ... . .. Call 

Datasouth 
DS 180 . . . . . . . . . . . . $1260 

Diablo 
630 RO w/ Tractors . . $2260 
630 RO wo/ Tractors . 52050 

Epson 
MX-80 .... ....... . . ... Call 
MX-80 F/T ....... . .. . . Call 
MX-100 ............... Call 

lnfoscribe 
500 .................. Call 
1000 .... . .•. . .. . •.. . . Call 

NEC 
PC-8023A . . . . . . . . . . .. Call 
3510 .............. $1690 
1110 ..... . . .... ...... Call 
1120 ... . .•.. . ........ Call 

Okidata 

Microline 80 .......... 5330 

Microline 82-A ....... $470 

Microline 83-A ....... $740 

M icroline 84 ........ . .. Call 


Paper Tiger 
560G .............. 51050 

Texas Instruments 
810 Basic ............ . Call 
810 Loaded . .. . ... . ... Call 

)ll liNovationlm 
ATARI® NorthSlaf.f. 
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U TEotNOLOC\', JNC. 111111 .1.C.ICVJU.aJ ~ 
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Adds 

Viewpoint .. .... . . . . . . 5535 
Altos 

Altos I . . . . . . . . . . . . . . .. Call 
Soroe 

IQ 120 ............... $660 
IQ 130 .......... . .... . Call 
IQ 135 ................ Call 
IQ 140 ..... ..... .... .. Call 

Televideo 

910C .... ........... $570 

912C ............ ... 5690 

920C ............... $735 

925C .......... , ... $740 

950C ... , .. ......... $925 


Zenith 
Z-19 ................ $680 

D&SKETT 
Scotch 

5 X' " O. 10. 16 Sector 
(Qty 100) .......... 5250 

8" 0. 32 Sector 
~Qty 100) .... .. . . $260 

Personalchecksw111delaysh1pp1ng1wo weeks 

2 

-~== 
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COMPU R 
Altos 

ACS8000-15 $3995 
ACSB000-2 

w/ CPM ' ... $2695 
Al spa 

ASCl-1 ......... ..... . Call 
ASCl-2 ............... Call 

NEC ..... .. . . • . .... . .. . Call 
Northstar 

Advantage ....... . ..52990 
Horizon II 64K DD . . $2750 
Horizon II 64K QD . . $3050 

Televideo Systems . . . .. . . Call 
System I .. . . . . . . . . $2255 
System II ... . •. . .. . 55045 
TS-802 . . . . . . . . . . . . $2700 
TS-802H .. ...... ... $5050 

Zenith 
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Z-9064Kw/CPM ' .. S2385 
Both above w / supercalc 
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Zen ith 

12 " Green Screen . . 5115 
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Prices reflect 3% cash discount. Product shipped in factory cartons with 
manu facturers warranty. Add 2% a minimum of $5 for shipping and handl ing . 



specialized circuitry is called an inter­
face, The interface, which actually 
plugs into the 1/ 0 bus, ads as an in­
termediary, translating voltages, sig­
nal formats, and whatever e]se is re­
quired to establJsh communications 
between the computer and the 
peripheral. 

lf every peripheral manufactured in 
the last decade required a different in­
terface, it would be impossible for the 
computer to communicate with even 
a small fraction of them. Computer 
manufacturers simply cannot make 
products for that many different in­
terfaces. Fortuna tely , several devices 
require on1y one of four basic types of 
interface: parallel l/O, serial 110, 
HPlB {GPIB). and BCD (binary­
coded decimal) . 

To connect with a peripheral, the 
parallel interface uses a set of wires 
much Jike those of the 110 bus. This 
interface is the most common among 
current peripherals because it's the 
simplest to build and usually transfers 
data the fastest. Major variations in­
volve (1) the connector used between 
the peripheral and the interface cir­
cuitry a.nd (2) the sense of the data 
and control lines. Does zero volts 
mean logic zero (positive true logic) 
or logic one (negative true logic)? 

A flexible parallel interface should 
be available with several connectors 
and an unterminated cable so that a 
custom connector can be installed . 
The logic ense of the data and con­
trol lines and even the logic levels 
used can all be adjusted to suit the 
needs of a particular device. 

A serial interface takes data from 

the 1/0 bus and serializes it into a 
stream of bits. Incoming serial data is 
converted into parallel data and sent 
to the computer. Only two wires are 
required for serial communica­
tions- transmit data and receive 
data-however, control lines exist in 
serial interfaces because seria l 1/0 
dominates the special environment of 
long-distance data communications. 

Interrupts force the 
processor to leave the 

part of the program it's 
executing and start 

executing the code in a 
different location fn 

memory. 

HPIB, a relatively new interface, is 
standardized . HPIB stands for 
Hewlett-Packard Interface Bus . Due 
to standardization, it's also known as 
the General Purpose Interface Bus 
{GPIB). Formally known as 
IEEE-488-1978, HPIB has well-de­
fined signals, connector, logic sense, 
and logic levels. This interface allows 
si mple connection to multiple devices 
over a bus structure . Since the coo­
nector and signals are standardized, 
you just bolt the connecting cable to 
the peripheral for the computer to 
begin communicating. You then can 
concentrate on the software needed to 
run the peripheral. A single HPIB in­
terface can connect a computer to 14 
peripheral devices. 

Older instruments use a different 
type oE interface known as binary­
coded decimal (BCD) . Data is trans­
ferred in 4-bit chunks, and each 
group of 4 bits represents a numeral 
(0 through 9). BCD interfaces are 
generally used for transmitting 
numeric information. 

In the third and fourth installments 
of this primer, I'll examine these types 
of interfaces in depth . For now , 
though, let's turn to this month's 
main topic, interrupts and direct 
memory access (OMA). 

Getting the Processor's Attention 
What do you trunk is the most im­

portant part of a telephone? The dial7 
The receiver? The cord? l submit that 
it's the bell. If the telephone had no 
way to summon you when a call 
came in, you 'd have to check it 
periodically to see if there was some­
one on the line. Having to lift the 
receiver every few minutes would 
make the instrument a maddening in­
convenience. Fortunately, telephones 
do have bells that interrupt you when 
someone calls. 

Earlier I discussed the relative 
speeds of computer processors and 
peripheral devices. The mismatch in 
speeds forced the creation of hand­
shaking lines the processor could 
check to determine the peripheral's 
availability. Without these lines, the 
speedy processor would inundate the 
poor peripheral with data . Using 
these handshake Lines is the simplest 
form of £/0. The computer spends 
much of its time patiently waiting for 
the peripheral to signal readiness for 

•COMPATIBLE WITH ZB0/ 8080/BISCP/M• DIS!( BASED COMPUTERS, orom dala stored as 
named files on dlak for low cosl s1orago I relneval. •trademark - D gila! Ru1111rch. CA 
•STANO.ARO llS-232 SERIAL INTERFACE, se leclable 110 to 9800 baud, 

•\JSER ORIENTED SOFTWARE ANO DOCUMENTATION, 21 single keystroke aornmandl> 
1noh.1d il')g oopy, verll~, and a comple1e edUor. 

•NO PERSONALITY MODULES AEOUIAEO 
•PROGRAMS ALL 24 ANO 28 PIN EPROMS, slnQle or ltiple supply YOllage. 

2704/ 0B, l MS2718 , 2532, 2718/32/ 64, 2732A, 6a7!!2/54 and more. 

UP-8 PROM PROGRAMMER- PRICE I PERFORMANCE LEADER 
DEALER INQUIRIES INVITED ADVENT PRODUCTS, INC. 985 N. Main St.reet, Orange, CA 92867 (714) 997-oeoo 
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COBOL the language of 

business. 


The language ofMicro Focus 


Our CJS COBOL product ~~<!f!j)~ CISCOBOLand 
~~~
family brings you the 

most successful business 
prograrnrningtoolever 
devised, COBOL. in a form © 
optimized for today's most 
cost effective hardware, the 
microcomputer. Standard COBOL 
as defined by ANSI X3.23-1974. 

The reliability and performance ofCIS 

COBOL are strongly emphasized by its' 

continued qualification for U.S. 

government contracts. InJanuary 1981 

CIS COBOL entered its 2nd year ofG.SA. 

certification. 


as COBOL is powerful but simple to use. 
Its screenhandling, dynamic module 
loading and fast ISAM let you take full 
benefit from micro computer facilities. 

Our FORMS-2 utility is a COBOL source 
code generator to help you build 
interactive applications with ease. Using 
our unique demonstration "How to create 
a COBOL program in 20 minutes;· you can 
quickly try out new application ideas. 

And ifyou are developing software for 
resale, the variety ofsystems running CIS 
COBOL offers you a very large available 
market. 

(Fn)l~MIC : 0 
WWWWFOCUS 

OSCOBOlandFORMS·2aretrnd.,marl<soJ'MlcroFocuo..8080b~trade­
ll'WkoOntel Corp, Z80 ofZllog, I.SJ-11 and PDP· ll ofDigital Equipment 
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through our dealers 

and distributors for many 
8080, Z80 and LSI-11 systems 

including Apple II with Softcard 
andCP/M. 

For OEM purchase on 8086, PDP-11, 
UNIX and other order codes approach us 
direct. Our system transfer technology 
has made CIS COBOL first on a number of 
processors and enabled us to interface to 
30 different operating systems. 

For more infonnation about OS COBOL 
fill in the coupon below. 

r------------., 

To: Micro Forus Inc. 1601 Civic Center Drive, 

Santa Clara. Ca 95050. USA. 
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~------------~ Clrcle 242 on Inquiry ca rd . 



INTERRUPT REQUEST 

MEMORY MeM()ltY BUS PROCESSOR 11'--------'\I INTERf'ACES 
110 aus 

Figure 4: A computer system with memory bus, 110 bus, and added interrupt line. 
Interrupts allow tlte processor to start 110 proce.sses , th en go on to o ther tasks. The 
µen"plieral uses tile interrupt lirie to indicate readiness fol' another !rcmsactio11 . 

the next transaction. 

Interrupting 
Waiting for peripherals is tolerable 

if the computer has nothing else to 
do. Often, however, there are many 
other things the computer could be 
doing, making the handshaking l / 0 
highly inefficient. Fortunately, most 
computers now offer an alternative 
called interrupt 110. 

Let's first make clear exactly what 
will be interrupted. The computer is 
continuously executing a program in 
its memory. If there's no user pro~ 

gram running, then at least the 
operating system will be. Thus there 
are at lea.st two program levels in the 
computer, with the higher level being 
the user program, usually written in a 
language such as BASIC. 

Because microprocessors can't run 
a BASIC program directly (although 
that day isn 't far off), they use a 
lower-level program called an inter­
preter, which is written in a machine 
language the processor can run direct­
ly . The interpreter takes the BASIC 
program and interprets it by deciding 
which machine-language routines to 
call to perform the tasks requested in 
the BASIC program. Another type of 
lower-level program. a compiler, can 
translate a high-level language pro­
gram into machine code. I'll consider 
only interpre ters here. 

interrupts are hardware mech­
anisms that force the processor to 
leave the part of the program it's ex­
ecuting and start executing the code 
in a different loca tion in memory . 
Figure 4 shows the l / O bus with an 
interrupt reques t line added . That's 
the only change the bus needs in 
order to add interrupt capability. 

Interruption takes place at the 
machine,ode level. lt's helpf\J in 
synchronizing external events with 
the computer program but must be 
us d carefully . let 's take an example. 

Suppose .a user program asks the 
computer lo calculate the value of 
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2 .5 + 2.5, produce the resulting 
value on a printer, then calculate the 
value of 3 + 3. The computer will 
first execute the BASIC interpreter's 
routine for floating-point addition 
and produce the first sum: 5.00. Then 
there will be six characters to print: 5 1 

., o, 0, <CR> , and <LF>. <CR> 
and <LP> are carriage return and 
linefeed characters usually sent to ad­
vance the prin ter to the next: line on 
the paper. 

Assume the addition takes around 
two milliseconds. lf the printer pro­
duces ten characters per second, it 
wiU take 0.6 seconds to print the first 
answer (actually, a li tt le more time 
will be needed because carriage return 
and linefeed take extra time on most 
prin ters). 

Handshake 1/0 requires the com­
puter to wait the full 0 .6 seconds 
before calculating the second sum 
because the computer is waiting to 
send the printer another character 
during that time . 

Interrupt l/O 's alternative is to 
place characters to be printed in a 
buffer somewhere in memory. lnter­
rupt routines can then withdraw 
characters from this buffer whenever 
the printer can accept them, and the 
computer can push on through the 
program . 

Interrupting Machine Code 
When the first character to be 

printed is removed from the buffer 
and sent to lhe printer, the prin ter in­
terface "goes busy," transferring the 
character to the printer and waiting 
for a signal that indicates completion 
·of the printing. Meanwhile, the com­
puter can proceed to the next BASIC 
stafement. When that fi rst character 
has finally been printed, the printer 
will "go ready" for the next one. At 
that time, the printer i nterface will in­
terrupt the processor and request 
another character . 

Note that the machine code inter­
preter is in terrup ted, 11 t the BASIC 

program. The flow of execution of 
the BASIC statements is not changed 
but merely halted while the interrup­
tion is serviced . The interpreter, how­
ever, does branch to a different 
routine . T his special routine, also in 
machine code, is called an interrupt 
service routine. The author of the 
BASIC program doesn 't have to write 
interrupt service routines for Hewlett­
Packard desktop computers, as need­
ed routines are provided in the inter­
preter. This is convenient because in­
terrupt service routines must handJe 
many factors . 

An interrupt forces a branch to the 
location in memory where the inter­
rupt service routine is stored. lf the 
processor doe n't remt>mber where it 
was before the interruption, the pro­
cessor will be unable to return to that 
location. Jn fact, the processor will be 
"lost" and unable to continue process­
ing . Mosl microprocessors auto­
maticaJly save the address of the loca­
tion being executed before the inter­
rupt, and a return from the interrupt 
is sufficient to store that address . 

1f the interrupt routine uses any of 
the internal registers in the processor, 
the routine must carefully save the 
contents of these registers before 
us ing them. This procedure is called 
context switching because the reg­
isters will be used for a different pur­
pose in the interrupt service routine 
than in the main program. Upon 
completion of the interrupt sef\lice 
routine, the routine must restore the 
saved values of· the registers . 

Interrupting BASIC 
Occasionally , the buffered 110 

routines for servicing interrupts are 
not sufficient for handling a prol!>lem. 
Some interrupts are more complex 
than those needed for data transfer . 
Maybe the computer is monitoring a 
water system and the dam bursts . 
Such crises require the processor·s Im­
mediate attention; a simple data 
transfer wW not suffice. A branch is 
needed in the high-level program to a 
special high-level routine written to 
handle the interrupt. You did write 
the "Dam Burst" r outine, didn't you7 

Interrupting a program i.n BASIC 
or another high-level language is con­
siderably more complex than inter-
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rupting a machine-language routine 
for data transfer. High-level sta te­
ments can affect large portions of 
memory through the use of variables, 
arrays, and strings. If a variablejs in 
the process of being changed when 
the interrupt comes in and the BASIC 
interrupt routine uses that same 
variable , the interrupt routine may 
use the wrong value or a garbled 
value. lf the dam has burst and you 
need to close some locks downstream 
immediately to save a town, you and 
the townspeople have a strong in­
terest in seei ng that the interrupt 
routine uses the right value . 

End of the Line 
To prevent such problems, Hew­

1et t-Packa rd desktop comp uters 
allow the BASIC program to be inter­
rupted only at the completion of pro ­
gram line execution. This feature is 
cal led end-of- liri e brancl1i11g because 
the branch to a BASlC interrupt ser­
vice routine is allowed only when the 
end of a line is reached . The interrupt 
may occur at any time and will be 

logged in, but it will not be serviced 
until the end of the current program 
line. 

Machine-code or low-level inter­
rupts are generally called l1ardware 
interrupts because the processor 
hardware grants the interrupt request 
and perfonns the subsequent branch ­
ing. lnterrupts to the BASIC or high­
level program are called software il1­
terrupts because several instructions 
in the operating system are required 
to log in the interrupt, request an end­
of-l ine branch, then take control of 
program flow at the end of the line. 

A Misunderstanding 
A classic example of misunder­

standing interrupt operations occurs 
whenever a first-time writer of inter­
rupt s rvice routines tries to use an in­
terrupt for input. The typical pro­
gra mmer will enable the interface to 
interr~1pt and expect that when lhe in­
terrupt comes, the interface will have 
the desired data . Unfortunately, the 
interface interrupts when it isn't busy. 
nus may happen when the interface 

• •• •• •• ••••• ••• ••• •••• •• ••• Carbonless checks, invoices and statements •* 	 •••••• r;.- ­
•• II

I• 1 

• II Name• 
• 

1 A~• I Street 

• I City

• L-

Standard formats ...plus Custom Design Service!** Small quantities (as low as 500)... plus money-saving prices! • 
Super-fast service (shipped 5 days after receipt of order!) • 

-


I • 
__________	Phone (__)_____ I e 

State Zlp I e 

SEND COUPON .. .OR CALL TOLL-FREE : 1-800·328·9697 • 
~i:--- To: Delmart Company, Dlvlslo:rDeluxe Chec:;-1 : 

r:.~'" ~ Printers, Inc., 530 N. Wheeler SI. , 1 e 
!lt.~'"\U P.O. Box 43495, St. Paul, MN 55164·0495 I 

,_,,_" D YES, please sendfreecolorc-atalog! 
I
I •

e 

Title-~~~~ I ·. 

-----------------------~~ e 
138 M•rc~ 19112 I!:> llYTE Publlcotlon1 ln.: 	 Cl1c1e 125 on inquiiy car<l . 

wasn ' t told to do anything or when 
an operation has completed. Since the 
interrupt routine didn' t originally 
make the interface busy by requesting 
a data input operation before the in ­
terrupt was enabled, the interface in­
terrupts immediately but has nothing 
to offer. Such a miswritten interrupt 
routine always produces incorrect in­
formation on the first data transfer. 
Remember, to use interrupts proper­
1y, you must see that data transfer is 
started before interrupts are enabled. 
That way, the first in terrupt will oc­
cur when the first data transfer is 
complete. 

OMA: The 1/0 Superhighway 
Thus Far, I've covered the hard ­

ware within a computer and the inter· 
facing circuitry necessary to interface 
peripheral devices with computers. 
All the discussions have assumed that 
the computer processor is in control 
of the data-transfer process, which is 
true for many peripheral devices . The 
processor i usually fast enough so 
that the peripheral determines the 
data-transfer rate. 

Some devices, however, are too 
fast for processor-controlled 1/0, 
These devices can handJe data at rates 
approaching the speed of th com­
puter memory and therefore require a 
different 110 technique. One tech ­
njque for interfacing these fast 
peripherals is called direct 	memory 
access. 

Lf the peripheral device is slightly 
slower than the computer processor, 
the processor may be able to execute 
only the few machine instructions 
needed for the 1/0 transfer before the 
peripheral is ready for another 
transfer . In that ca e, there's a good 
match between the 1/0 software and 
the peripheral speeds, and program­
med 1/0 wi ll suffice for the task . 

Some peripherals, however, are 
too fast for the processor to execute 
even the few instructions needed to 
perform programmed 110. As long as 
these peripherals are not faster than 
the computer's basic memory cycle, 
direct memory access can perfo.rm the 
required 1/0. 

In order to discuss OMA and how 
it works, we must return to the model 
of the processor/ memory / l/O sys­
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Figure 5: A computer system with an added DMA (direct memory access) macl1i11e. 
The DMA machine, which parallels tlie processot·, ca11 genet·ate the signals necessary 
for controlling both the memory bus and the 110 bus. 

tern. Recall that the processor is 
linked to the memory via a set of lines 
called a memory bus and to the 1/0 
interfaces via an 1/0 bus. Both buses 
require the processor to generate ad­
dress signals and control signals to 
synchronize the flow of data over 
these buses. 

Generally, IIO consists of taking 
information from the interfaces 
through the l/O bus and transmitting 
this information to the memory using 
the memory bus-or vice versa. Dur­
ing this transfer, the processor is also 
using the memory and memory bu to 
supply machine instructions so that it 
knows how to effect the data trans­
actions. If you assume that the pro­
cessor takes only nine machine in­
structions to perform one data trans­
action, you can see that th effective 
110 throughput is only ten percent of 
the rate that the memory could sup­
port. That is, of every ten memory 
cycles, nine instruct the processor and 
only one places data for 1/0. Only 
the simplest data transactions can be 
performed with nine machine instruc­
tions. Formatting and code conver­
sions require many more instructions. 

The only way to speed up the 1/0 
process is to eliminate the slowest link 
in the data path. For high-speed 
peripherals, the slowest link is clearly 
the processor itsel f! How can you 
eliminate the processor when it 's the 
component that links the 110 and 
memory buses and is required for 
generation of the signals that actually 
make these buses work? The answer 
is to build a specialized circuit de­
signed to transfer data at the full 
speed of memory. Since this transfer 
is the only function this circuitry 
must perform, the capability can be 
wired into the circuit. Instructions 
from memory, which would reduce 
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the effective memory bandwidth, are 
not needed . 

By placing this special circuitry so 
that it bridges the 110 and memory 
buses and also by giving it the 
capability of generating the address 
and control signals required by these 
buses, you then have a machine that 
can perform 1/0 at the full speed of 
memory. Such special circuitry is 
called a direct memory access 
machine. Figure 5 shows how one 
might add a OMA machine to the I/O 
bus. 

All that remains is to decide which 
device will have control of the buses: 
the processor or the OMA machine. 
Normally, the processor will have 
control of the buses, since the OMA 
l!O must be infrequent enough to 
allow some processing to get done. 
The OMA machine must therefore 
have a way to acquire bus control 
from the processor whenever nec­
essary. The processor can enable the 
OMA machjne to request bus control, 
but the interface must actually re­
quest service through the DMA 
machine because only the interface 
knows when an attached peripheral 
requires OMA service . Thus some 
connecting signals must exist between 
the interface and the OMA machine 
and between the OMA machine and 
the processor. To give the interface a 
means of requesting service from the 
OMA machine, let's add a signal called 
OMA Request (OMAR) to the collec­
t-ion of signal lines on the 1/0 bus . 

Upon receipt of a OMA Request, 
the OMA machine must request bus 
control from the processor. If the pro­
cessor decides that the request comes 
at an inopportune time, it can tem­
porarily withhold transfer of control. 
This is a job for the ever-present hand­
shake! Let's create two handshake 

lines, Bus Request and Bus Grant. 
The OMA machine will ask for bus 
control with Bus Request and will 
take con trol after receiving a signal 
on Bus Grant. As a resuJt, the pro­
cessor can maintain control of the 
memory and address buses as long as 
required. 

The kind of OMA I've been dis­
cussing is called burst OMA because 
the data transfer is done in a burst 
during which the OMA machine 
totally controls the memory and 1/0 
buses . This provides the 1/0 with the 
full speed of the memory bus at the 
expense of completely halting pro­
cessor activ ity. If half the memory 
bus bandwidth were sufficient to 
solve the high-speed 1/0 problem, we 
could use another type of OMA 
called cycle-steal OMA. In the cyde­
steal arrangement, the OMA machine 
alterna tes control of the buses with 
the processor, each using every other 
memory cycle. Cycle-steal OMA 
allows the processor to operate at 50 
percent efficiency while still pro­
viding relatively high-speed 110. 

Summary 
It would simplify matters greatly if 

all devices could agree on data rep­
resentation, format, signal levels, 
tim ing, or even the number of wires 
used for interconnection. Attempts at 
standardization have been made, but 
the swift pace of computer tech­
nology renders some standards ob­
solete before they're published. In ad­
dition, the need for compromises 
seems to arise with every new system. 
Older equipment also needs to be in­
terconnected; otherwise, replacement 
of a computer would dictate replace­
ment of the en tire system. 

Fortunately, present technology 
can reach backward as well as for­
ward . The computer itself can make 
adap tations, since computers excel at 
changing one value into another. Fur­
thermore, interface circuitry that 
Hnks the computer's memory or l/O 
bus to the 110 of the peripheral 
device can overcome hardware in­
compatibility. Next month I'll discuss 
two basic types of hardware interface 
presently used m computer systems: 
the parallel and HPIB (GPIB} inter­
faces. • 
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A BASIC Plotting Subroutine 

Sophisticated Plotting with Your MX-80 

Since the introduction of the 
MX-80 prin ter, several articles have 
described most of its outstanding fea­
tures, including the remarkable print 
quality for the price. I'd like to show­
case another great feature of th.is 
printer: ils abil ity to plot data curves. 
By combining its features with simple 
softwa re rou tines, the MX-80 can 
emuJate sophisticated plotters. 

Plotter Criteria 
Several features consbtute a good 

plotting routine. First, it should be a 
subroutine that, when called, plots 
data genera ted in the mai n progra m 
and , if needed, returns to the main 
program with the data unmodified 
for furthe r processing . Second, the 
plot routine shou ld be automatically 
scaling so that the opera tor of the 
main program doesn't have to worry 
about keeping tabs on a ll the max­
imum and minimum values sen t to 
the plotting routine. Last but not 
least, the hard-copy output should 
have enough resolution to allow in-
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terpretation of the data. After all, 
that's w hy a plot was deemed 
necessary in the first place . 

Once a linefeed is 
generated, there's no 

turning back. 

T he MX-80 printer easily meets 
these cri teria, as evidenced by figu re 
1. The plot is a straight line of the 
form y=mx+b. Note that the plot­
ting routine provides its own graph 
paper by inserting horizontal and ver­
tical grid lines; legends fo r bo th axes 
a re included . Ah, you say, any print 
routine could handle a straight line 
with ease. Figure 2 is a better test of 
the prin ter and plotting routine. 
Here, concentric circles are plotted 
with radii of l and 0.5. No te that the 
auto-scaling routines in this case must 
handle both positive and negative 
values, and that, although the ci rcles 
are not perfect, they have enough res­
olution for most plotting app lica­
tions. 

Resolution of these plots is set by 
the maximum number of data points 
a ll owed by the pl tting routine . ln 
the plots shown , the number of points 

was limi ted to 101 X, Y pairs. The 
number of poin ts chosen was based 
on severa l cri teria. First, the max­
imum number of pri nt posi tions that 
can be set in the horizon ta l direction 
is 132. Using 101 of these positions 
for data plotting leaves 31 positions 
for printing the Y-axis sca le values 
and the Y-axis title. Jn the vertical 
direction, the MX-80 can be set so 
that every linefeed increment moves 
the paper up by as lit tle as '/72 inch . 
Therefore, resolution to a single 
printed dot can be obtained. I chose 
only 101 points in the vertical d irec­
tion fo r several practical reasons. In 
mos t cases, this is all the resolution 
needed to obtain a smooth Fit of the 
data . Most important, though, each 
data point plotted takes time to print , 
and the increased printing time is not 
warranted in most cases. 

About the Program 
The program for generat ing Lhe 

pl o ts , shown in listing 1, was written 
in Microsoft MBASIC 5. The size 
of the program can be cut down 
considerably by removing the REM 
sta tements a nd by combining several 
program lines into one multiple-state­
men t line . As written, the program 
doesn ' t need a main program to gen­
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Figure 1: Samp le plo t of a strai ht lin e using aii to-scaling (y = mx+b. b = O). 
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Figure 2: Sample plot of concent ric circles using auto-scaling (m dii = 1 all d 0.5). 
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erate X,Y da ta se ts. It was written this 
way so that it could be tested im­
media tely for errors using data gen­
era ted in lines 5120 through 5200. ln 
normal opera tion, the DIM statement 
in line 5160 would be in the calling 
program, and the entry point to the 
plot ting routine would be a t li ne 
5250. Line 5670 would also be 
changed fro m END to RETURN. 

Lines 5250 through 5310 allow the 
user to en ter the graph's title and 
legends for the X and Y axes . These 
strings are then cen tered in SO-char­
acter stri ngs so they are pri nted at the 
cen ter of the X and Y axes. indepen­
dent of the ti tle or legend length . 
Manual or automatic scaling can then 
be selected by answering the prompt 
in line 5320. 

T he main body (lines 5460 to 5670) 
and its subroutines are where the real 
plotting action occurs . Most dot­
matrix pr inters prin t from the top of 
the page down and do no t allow th is 
top-down mode to be reversed . The 
MX-80 also fits in to this ca tegory . 
The resul ti ng limitation forces special 
ha ndli ng of the da ta to be prin ted so 
tha t a ll the data of a given Y value is 
pri nted on a line before the nex t li ne­
feed occurs. Once a li nefeed is gen ­
era ted, there's no turn ing back to 
print another data poin t on the line 
above it. 

In the main body, the firs t few lines 
set up the printer fo r 132 charac ters 
per line and '/J• inch per linefeed. 
With these settings, a plot size of 
somewhat over 51/z inches in both 
directions is obtained when two line­
feeds are performed for each of 101 
data positions in the Y direct ion . Line 
5520 performs a very important fu nc­
tion in that it converts the line 
number position presen tly being 
poin ted to on the plot to a numeric 
va lue proportiona te to the total span 
of the data, which is set by the max ­
imum and minimum scale va lues . (1 
didn't even understand that! ) In other 
words, consider line number 100 to 
be a t the top of the plot and line 
number Oat the bottom; also suppose 
that Y M,. x=l and Y M1.v= - 1 as 
show n in figure 2. Then, if the present 
line number were 20 lines down from 
the top, the value of YN would be: 



a total bus·ness system.SystemsII Ex 

SYSTEMS II EX - EX for EXTENDED 
PERFORMANCE. Westware brings you th e 
most completely integrated and simplest to 
use business software for your Apple 
Computer. The SYSTEMS II EX is complete 
with an integrated Database. Yes! The DBll 
Database can move your system's fi les in to 
Database format for customized reports or 
labels. 

Although the SYSTEMS II EX is a fully 
integrated syslem, you may purchase 

Systems II: Ex 
2455 S.W. 4th Ave. 

individual modu les and later add addi tional 
modules, such as Job Costing for 
contractors. The power of our system is in 
the KSAM Firmware card that p lugs into the 
Apple. This card permits high speed 
searches and eliminates ru nning sort 
routines to gel you r files in order. 

SYSTEMS II is available on SW' drives, and 
also on the Corvus hard disk. A Corvus 
based system will give you the power and 
capacity that challenges larger computers. 

COMING SOON - Cash flow analysis with 
graphics, Database II with graphics, and Bill 
of Materials for small manufacturers. 

CURRENT OPTIONS AVAILABLE - Job 
Costing, Cycle Invoicing, Order entry , and 
Layaway. 

All Checks, statements and invoices use 
NESS forms. 

Dealer and OEM inquiries invited. 

Apple is a trademark of Apple Computers. 

Suite 2 
Ontario, OR 97914 
(503) 881-1477 
Circ le 411 on Inquiry card. 

Title - -----------------­

Company Name __________ _ ___ 

Address _ _ _ _ _ _ __________ 

City ------- State ---- Zip____ 



Listin g 1: Program listing of MX-80 plot1i11g routine. writte11 m Microsoft MBASIC 5. 

500(> RE 
501 0 REH .................... ,................,•• I Utt••••••uh•••u.JttUt 
5020 REH • PLOT PROGRAM FOR H~ -eo 
sow RE!o! • ev 
S040 REH 1 LAWRENCE J. 9REGOL1 t 
5050 R£11 ...................................... u .utUU U••UU.U:tUU 
5060 11EH 
5070 Rl:H ••httahti•UtUhUaiti•u•••uft•HIUllttUIUtUtUttlUt 
5000 REH • USE THE FOlLOWlNG SPACE TO CALCULATE A 101 0V 10 1 • 
soqo 11EH • DATA ARRAV lN ~ tl I AND v I J 1. 
SIOO REH 'I ENTE:fl PROGRAH ll.El..OW HHS SECTION IF ARRAV E~ ISTS I 
5110 REl1 itt·t1hutlutnnultUU t•t*tUt I tutrl•IUUUtUtUUUU 
'5120 REl'1 
5130 REH 
5140 REH 5AH LE ARRAY- >CONCENTRJC CIRCLES 
5 150 REH 
51b0 DIH V<IOll . ~<IOl>:REl'I HOVE DlH TO HAIN PROGRAM 
5170 FDR 1~0 TO 50 
5175 ~ ( ll=SI NCli b. 292/501: Vt Tl~SI U6.2G-U50) 
5180 t.IEXT 1 
5165 FOR l •S I TO 100 
5 181. J• I - So 
5187 Xtll•,5tSIN!J l b . 2B2.150l :V! l l-.Sf C06CJ•b.2B21SO> 
S190 NE~T t 
5200 REH 
5210 REH t1iui11u111uau1u•nuuu1fuuauui•••uttuu• uuu• 
5220 REtl • ENTER Ttr-LE CF PL.CT AND A~ IS LEGENDS I 
52 0 REH ••ti1a•1e1i1t1ii:i.t•li8t1a-1111 : 1i1·••J.1a11ita1t·1 .1a11a111•s .. 11a&-llli' 
5240 REl1 
5250 H ITLE••SPACE• (50): VTJ TL Et-SPACE• (50 I : PT ITL.e•~SPACE• ISO) 
5260 LINE INPUT "ENTER TITLE OF PLOT (50 CHARACTERS OR LESS) " ;Tt 
s:no l.!1'\E INPUT "ENTER y AXIS TITLE (50 CHARACTERS OR LESS) ";V. 
5280 LINE INPUT • ENTER• AM IS TITLE (50 CHARACTERS OR L.ESS) • ;)(• 
5290 '1!.Dt IYTI TLEoa, (LENIYTITLEt l-LEN !Voa ) l /2l•Vt 
5300 HJOoa lXTITLES, (l.EN <~TlTLE:t)-1.EN(~t) l/21•)($ 
5310 HID• IPT1TL£•. (LEN!PTITLE• l - LEN!Tt) I /2) ..ls 
5320 lNPUT "00 VOil WANT !AIUTO OR (HIANUAL 9CAl.l NG "1Yt 
~O IF Y• •"H" THEN S.360 
5340 !F V• •"A" THE:N GOSUB 6SSO EL.SE !5320 
S3SO GOTO S4b0 
5360 Jl'IPUT "ENTER HAX 11'11.111 VALUE OF V AXlS " ~ VMA~ 
5370 INPUT "ENTER H!Nl l1UH VALUE OF V AXIS"1YH1M 
5300 INPUT "ENTER HAJt!HUH VALUE OF X "Ill.IS"; ~ HA~ 
5390 INPUT "ENTER HINIHUH VALUE OF ~ AlllS";XHlN 
S400 REH 
54l0 REH tt•1111~ttlUllUltltlfUUtttlllltUlltllU&llttl ttUU tUUfl 

5'120 R:EH t HAIN BODY OF PROEIRAH STARTS HERE I

5430 Re:H •n••••••U••UU•••h••••···········•••11••••h•••••••u1t111 
S'l'IO REH 
S'ISO REH 
S'lbO LPRIN'T:LPRlNT: LPRINl TAB llS> ;.PTJ TLE•:REM PRfNT Tl~E OF PLOT 
5'170 LPA!Nl:LPRINT 
S.480 OOSUB SBIO:REH SET COHPR£SSED CHAR HOOE 
5 490 LSPACE=2:BOSUB 57BO:REl1 SET LINE SPAC ING 
S:SOO RSTC~20zCHARS-"l":SOSUB SBSoiREH FORCE CARR IASE LEFT 
5510 FUR LNNC- 100 TO 0 STEP - 1 
S520 VN2V11A~-( C<VHAl!-Vl'IJNl/IOOl • ltoO-LNNOI) :REH NOllHALIZED Y VALUE 
55.30 vo~ABS! IVtlAll-VH!NI '1001 :REM VALUE OF EACH L t NE 
5540 GOSUB b250:REH PRfNT VERTlCAL TtTLE 
5350 IF LNNOl2-FI (LNN0/2)•0 THEN GOSUB 5910iREM PLOT VERTlCAL LINES 
5560 G09U9 b020tREl1 PLOT DATA 
5570 GOSUB l.l~OtREl'I PR INT HORIZONTAL LINE 
5~0 LPRlNT 
SS'i'O R9TOP•·20t CHAR••" I" ' GOSUll 5850; REM FORCE CARRI AGE LEFT 
SoOO LPR fNT 
SblO NEn LNNO 
5b20 GOSUB h350tREl1 PRINT SCALE 
51>30 GOSUB ~460tREl1 PRINT AXIS TITLE 
5MO LSPACE,. 12:G050B 57BO:RD1 SET NORl'IAL LINE SPACING 
15650 605UD 5B30tREH SET NORHAL C1-1AA WlDTH 
Sbb O FOR l•t TO 2J i LPRJ NTt NEXT l:REH TOP OF NE >.'T FORM 
5b70 END 
51.BO RE.11 
5690 REH •th1'111111ua.i1huh1t1tan11111taU•ai•ts111 ••••• 

70<> 	 REH i END OF HAIN eooV-SUBRDUTINei START HERE • 
5710 Rat ........................ u .......................... . 
5720 REH 
5730 RtH 
5740 REh 1 i.aaUU1UU•• 1UUi•UU1U11UtUUUll.tl1UUI 
5750 REH I PRINTER CONTROL SUBROUT INES I 
5760 REM ••n•••••11•••11u1u1•111u11u•••t1t:notu••• H•n 
15770 REM 
5780 LPRIJllT CHFlS C47l"A"CHRS !L9PRCE!CH~C271 " 2"1REH EllrT WITH GRAFTRAX OPTION 
!57'90 RETURN: REH SET LI NE SPAC!NS 
5800 REM 
5810 LPRINT CHRS Cl51:RETURN:REJ1 
5520 REM 
59 0 LPR! NT CHR• llB>:RETUl'lN:REH SET NORl1AL l'IODE 
5040 REl1 
seso I.PRINT SPCC RSTOPl : Cl'IAR• ::R£TURN1REH PRINT CHAR AT RSTOP 
58b0 REH 
5B70 IR'£H 11 111•*••••• • •••*•••:a••a1ti•••t•111:.ti'l:9l*t:t1ii t iti l 
SBBO REH • PLOT VERTICLE LIN~ SUBROUTINE I 
5890 RD'I •t •t•t' ' *'' ttt1ttt1t11t1•••rt••11tttt11tt111•t t 11 
5900 A:E'.H 
5910 CHAR$•"1" : RSTOP~20 :LPRIN1 CHRt C!3) : :GOSUB 5050 
5920 f!STOP•9 
5930 FOR !• I TO 19 
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YN = 1-(((1-( -1))/100) 
x 	{100 - 80)) 
= 	 0.6 

This value is subsequently tested 
against the data in the PLOT DATA 
subrouti ne. If a match with any data 
in the Y array occurs, a point is plot­
ted at the proper X positlon as deter­
mined y the value in the correspon­
ding X a rray. 

The overall ac~ion performed on 
any given line ca n be summed up as 
fpllows: 

1. The value of YN is ca lculated , 
2. A 	character in the Y-axis title 1s 

printed. 
3. 	The vertical grid 1.ine segmenls are 

printed . 
4. 	The data is plotted for that line, tf 

any. 
5. 	 If a horizontal li ne is caJled For, it's 

prin ted a lo ng with the scale . 
6. 	The cycle is repeated for the ne 

line down . 

A special precaution must be taken 
to en ure exact horizontal indexing on 
prin ters like the MX-80, as they use 
bidiiectional printing. Because the 
print head doesn't physically return 
to the left-hand stop each time a new 
line is prin ted, a sligh t but distracting 
misalignment occurs in the vertical 
grid lines. T overcome this, lines 
5500 and 5590 were inserted to f rce 
!:he print head to the left prior to each 
new line p rinted. 1£ you take a close 
look at the left-hand vertical grid line 
in igures 1 and 2, yuu can see this 
slight misalignment. If you r par­
ticu lar printer is perfectly a ligned or if 
you can put up with a slight misalign­
ment error, then remove these line 
numbers. Removal of these lines will 
save a la t of ti me in actually plotting 
the data , 

While I'm on the subjed f time, 
it takes about eight minutes to com­
p lete a plot using the program shown 
in listing 1. This may seem a bit long 
to some users, but consider plotting 
101 X, Y points by hand from a table 
of da ta . I'd ralher sip my coffee and 
watch the MX-80 go about that 
agony. Later, I'll discuss a way to 
lake about two minutes off th is time. 

Another program sta tement whi h 



• s.2s · diskette 
' 2S4K byte per disk driYe Collljl~r. 
• 2 dis,k drive,s pei unit I=•~ 
• Expandable up lo 4 units p.,,.., 
' Including SHARP's FOOS (Floppy 
• Oisk Opmting Srsleml 

MSL DUR PRICf ~~ 
5995 

· 
00 $3995.00 ~t~~ 

PP. ~!~i..~~ 
HP IZS Mlctoeomiww 
HM5 1i«...,mootet 
HP·ll M. 1e1acamltdtl1 
1 6~ Exr>-11< DJ}' Mod!J~ 
GH P cs Ploller 1?25p.,.,...., 1tod r" 1221 
16318 lmpodlPnnll!rl 
Hl'J Dty 

Oollon1111ifoil6JJ8 
I Ot~ts 10 ta4<1>c 
,,... !?902$ 
IHI~ r ou1 0 .... 
,.,,pl>.. lll>lcl 9111A 
HP-llC51.,, l ino Adunttd 
HP-12C Slim Lrno Fw ""'' 
HP·41 CV cw 2.2 
8)1!• Ii•• 125.00 
HP~ l( C.k•lllOr WIOO 
C.r<! R"°" ht t!CVIC 215.0D 
P111 lor F0< OCV/C 115.00 
Opwt Wood foi •t CVIC 125.00 
Ou1d R•m Equils 
t Mtlll )lolls 9500 

llcmo'l' llodollu .f0< •IC 
HMI P1G1nrnlile l'lr 11!1 1511.00 
HM7 P•..,.rntle 
Ci tlll.llOI !15.«i 

HP,l4C Pro1r.mble 
Sooat~" 150.00 

HNIC Proc,.mb 
Bu.. llJ£ 
llNIE A6' StotoUlie 
Hr.JI( 80111•1<S Mtml 

Lisi 
1012 J2K 10 c.1 Cll 1m.oo 
•012-11K •o c.1en 1291.00 
t016· 1~K IO Cal Cll 991.00 
1010 Ou ol 01,; 95Cll 1195.00 
10400.•1 D1>Ull!l 11'15JIO 
C1H0\0e111 DrN• '1500 
•o11-IO Col Prin1ot 79500 
lllZl ·Mono..,. hli<W 19!!>.00 
15CPS SU..-n1u 1-19500 
C8M·IHE 11.adtnt 11900 
¥011" Syn1wrtt1 39500 
YIC 10 29900 
P£T ,. IElE C.ble J9 91 
Ill[ lo IEEE C.bk 19.Jll 

arm • 
PERSONAL .II'.. 
COMPUTERS ATARI 
100 1611 8ylH ol R•m 
100 16'1 8ytu ol A•m, 
• tO Pro1rJm IAK01tlu 
S•O Dll k DnYf: 
111 p..,_, llO <01 
C..ltO•~ IJ1J 

!1G Pon~• 1•0 col 
J>l(ll 

:uoAcousbt lltodrrn 
~ lftllerll<!Mod•ll 
AIHI Yttalt 

TEXAS lN STRUIUNTS 
r::~!~.~oMO'I- .. 1 _ 

10­ C.10< Monrtoo Hth'-{_ 
RuoluDQfl 

m; M•mOfl Modulo 
SQ<W »•IO.U~rr 
Ool Memo()' Ori\'! 
llfllodu1'l0< 
Teleo lWI "' Couptor IM"°""I 
Pnn~r !Solod Stolt) 

U$I 
1991.00 
ms oo 
20000 
500.00 
295.00 

LISI 
1~00 

l(Jlj)OO 
90.00 

600.00 

9'9J5 

IS0,00 
200.00 
rnl.00 
20000 

Lisi 

t>ooo 

' NEC PC 8001 AComp•ltr 
• H PC S0l2 AExparu1on 
·~EC PC !OJI AOuil Du•! 
12" G!n. Phs. Vidro Mon11or 

MSl 
3565.00 

PON 
MX IQ FT 
MX IO UL'ACT 
MX 10 ACT 
MX 100 
AHA EJ SOI 
HEC 
mo
5m 
JSIO 
lSJ5 
O~IDATA 
M,ICROUHE 80 
MIC ROLIHE !2 
MICROLIH{ 8l 
PAP( l! TIGER 

515.00 
619.00 

rn;o_oo 

U SG roil!! Cr1111h ln 791.00 
1600 w11h G""hu 1.394.00 
r.600 Ho• lilll sill! 1.69! 1111 
OIABLO !LElTHI QUA.lfTY)
630 RI 01 bf<l1r<Olonol 
~·ci•f1 2.961.00 

16-40~109 kerbOl•d 
lrtclors 

630 RO Rll«lWt O..~ 
I&SO~ IJO "rb""d 

10 1 
!S4500 
171! DO 
Ill.! 00 

11111 
10.00 
1'1.ll!l 

9100 
l~HI 

l.lll.llCI 

~.r:1.... 0 .000.00 J 100 

MONITORS . 
~c - Li~ 
12' Gm. Pin OUSHtl moo 
12· Grn ,.., l O ug HIJ 1119.00 
12 · Cm Pin l201J 219.llO 
12" C.IOOr Coft\p- H1 R" 139.00 

"'" Ph> 12· m.oo 
NEC Gm Plr$ 11' 12:S 00 
Zt ni1h 12 ' 15UO 

lE MONITOR 
9' a & YI 

' 9' G11!n Pbs 
• 12· a ~ w 
• JZ• Green P~s. 
" 12· Grun P~s -
• Anti B~11eclit~ Screen 
.. a . Gra d!! Screen 
SANYO MONITO RS 
u· Co10t 1oc-.i 
h~h llU•htr 

12" G"en Pllo. 
t2' 8 &W 
15• B&W 
9• 8 &Wi iia llt:sl Sdt•I 
9' G"'n Pll1. 

119.00 
189.00 
200.00 
m.oo 
19·9.00 

mo.oo 
36000 
l4000 
310.00 
m.oo 
moo 

ISll.00 
1£S.DO 
1&500 
19900 
lil.00 

The llPX:-i 

• I 

6.00 

6.10 
7.25 

10.lS 1.!111 

S.00 150 

l.1111 UC 

6.5ll .c~ a 

EXP~Nsm BDARO 
Q STAR 

16K RAM BOARD 
LIST OUR PRIC E 

199.00 129.00 

SOFTWARE ~ 
FOii ~PPU II ~-0111 

Lisi Puce 
Ullf"11t »•~• "111> 

AIJP{o Punl 19S 00 
111'1 C.ner>I Ledcet S)•leal 3~00 
'/ls.SO. 100.00 

V~i<>k 2'00.00 
OOlllOll P!on 11 200.00 
M~roLlb O>IJbm Sysu tS0.00 
Slone wm 08 lbskr U!.00 
Mose Suoorttxt 11 IS0.00 
S.lropo Joi.II~ Wind.. 91.llO 

.. ... .. 

Vie-!VModOll . , ................. ,, . 1 ~• 
Vi< CHSlllo ........... _...... _.. . ... 16! 00 
VltOlslOrnot ........................ I " 
VkH,..proinm. __ ........... . '4100 

SDl-1WARE :~ 
FOii tOMMD OH Lisi 
Ou·Tlie ln1orm•lian Wa 11d 395.00 
Wordmfl ! O l9S.00 
trmalrllo R-.1 U~L Ald m.oo 
o.. Jcnes Ponlolio MIOlt. llllJO 
Pn<>I 0 ...1._..1 I'll. 195.00 
Eli•.J!KlivJIJ~s. .ln¥xnlor; llO 00 
801Gcncs11 lodt<I 395.00 
wo1c1 Pio HO (olil.. 1>0.00 
Wor4 p,. 1,to c.1uu m.oo 
Word Pro • Pws 1!0.00 

MODEMS~ 
,~Us! 

N01A TIOHCA! WOD!ll 119.95 
NOVAnOH O(AI 191.00 
NOVATION APPl,l-CA ! 3:19.00 
HA!fS Mlt:RDMOO(M m.oo 
HA\'CS SMAlTMOM.M 11'1.00 

CALCULATORS a · 
CASIO tm: Usl 
llR-10 Popot f•N - ..._, IUI 
KR ·12 Ptptr hM ;;:.:_:; 5(.~5 
Fll·lOO P'PU feed :::;: l9.95 
f~·1210 p..,., fffil ····~ 11995 
PQ-20 29..95 
LC-115 IU5 
lt·3165 12.95 
; X'-' Scrco~Hc 19.95 
ru1 Sa<nfif1e 1us 
FX-J~O!Jf' Scien litio 39Jl! 
FX4i01P -Corn"'11<r I - U M"'10oiu Pro 

.111"1 1111 U~ 5 loot< CHI Dot 
YI/II• 111 Sle(> t2'9.9l 

fX-701 P Soltes Ptabl!m. ~h Alol>­
N :mnic: C!l.u ity; . use:s: :Bii:!i lc
l'"'"''' l91.9S 

~ 
TELE . ANSW 
OPJICES 
tllCllll lUIE 
900 r ...... , 
9111 R<ftlo lt ~.~ ·~~· s,s
910 60 C.lls ,,, s"" 
9!0 c~.. 
9?1 ~It Cil MOOllOI 
93G Romar. fw" (m
950 Remo lt 
96G Remo rt 8uol In Tele 

M1t1oeo..,ulj0 tonlrollod 

List 
llll/5
199.95 
m. ~; 
ttU5 
13U5 
199.95 
J3U5 
39'.95 

. 
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Circle 236 on Inquiry card. 

MFJ-1230 INDUCTIVE COUPLED MO­
DEM eliminates room noise, vibration 
caused by acoustic coupling . Gives more 
reliable data transfer. Used like acoustic 
modem. 0-300 Saud, Bell 103 compatible. 
Originate/Answer. Half/Full duplex . AS­
232, TIL , CMOS compatible. Use any com- ' 
Puler. Cassette tape ports save data. 
110VACor 9V batteries. Crystal contro lled . • 
Carrier detect, power LEDs._ 9x11hx4" . 
MFJ-1291 , $39.95. Optional cable , soft ­
ware for Apple II, II Plus. Plugs Into game 
port. Na oerlal board needed. 

$9995 MFJ-1108, AO POWER 
CENTER. Adds conven­
ience, prevents data loss , 
head bounce, equipment 

damage. Relay latches power off 
during power transients. Multi 
Oiiers Isolate equipment , elimin­
ate Interaction, noln, hash. Var­
islots suppress spikes. 3 Isolated 
5Wltched socket palrs. 1 un­
swllched for clock, etc . Lighted 
power , reset switch . Pop-out 
fuse. 3 wire 6 fl. cord . 15AI 
125VAC, 1875 watts. Alumlnum 
case. Black . 18x2~h2" . MFJ­
1107, $79.95. Like 1108 less 
relay . B sockets , 2 unswltched . 
Other mode~• 1111ll1ble. 

INDUCTIVE 

COUPLED 

MODEM 


Eliminates noise, vibra­
tion problems. Originate/ 
Answer. Bell 103. Cas­
sette port saves data. 

MFJ.1240 RS-232 TRANSFER SWITCH. 
Switches computer between 2 peripherals 
(printer, terminal, modem, eto.) . Like 
having extra port. Pushbutton swi tches 10 
lfnes (pins 2,3,4,5,6,8 , 11, 15, 17,20) . Chan­
ge plug or cable to .substitute other lines. 
Poshbulton reverses transmit - receive 
Hnes. LEDs monitor pins 2,3,4,5,6,8,20. PC 
board eliminates wiring, crosstalk , line 
Interference. 3 RS-232 25 pin connectors. 
7x2x8 Inches. 

Order from MFJ and try ii. It nol dali9htad. 
1eturn within 30 days lor ra lund (less shipping)_ 

One ~ear uncondltional guarantee. 
Ordet yours loday. Call tn11 free 800·647-1800. 

Charge VISA, MC. Or mall ch.eek. money order. 
Add $4 ,00 each tor sh1pp~ng and handling. 

CALL TOLL FREE . • • 800·647-1800 
cau 601 323-5669 lot technical inlom1ation, or­
der/repair status_ Also call 601 323-.5869 0111­
slcle continental USA and In Mississippi. 

MFJI ENTERPRISES 
' INCORPORATED ' 

921 Louisville ~oad, StarllvlHe, MS 39759 

Listing 1 co11ti1111ed1 

5940 OCSUB 5850 
5950 NE)(T I 
591.0 RETUflN 
5970 REH 
5960 REH 1tttfit•ttt*l•ttllltttt111t111•1t1•1•t11111111ltltl 
5990 REH I PLOT DATA SUBROUTINE t 
6000 REH UUUUH•••••u111hi11i11111Uat1•1•u•••11•1•.-• 
6010 REM 
6020 CHAR•s"O" 
6030 FOR x~o TO 100 
6040 IF IV<ll) >VN+.5000itVD OR IV(ll l <VN-.SOOOlfVD THEN 1.08(1 
6050 XPzFIX<<XIIl-XHIN)tlOO/IXHAX-XHIN)I 
6060 IF XP<O OR XP >IOO THEN 6080 
6070 lPRINT CHR•l13111R-STOP• lrP+20tOOSUB SB30 
6080 NEXT !:RETURN 
6090 REH 
6100 REH t•ttlllttte11etai11ataattllit&ll111etw11111111e••t•• 
6110 REH t PLOT V SCALE ANO HORIZONTAL LU'IE SUBROUTl lllE t 
6120 REH tt:U11itlUUUHUtiut••••u•t•Ulil llUIUHU••• 
6130 REH 
1>1qo IF LNN0/10-FIXILNNC /IOJ <> O THEN RETURN 
6150 LPRINT C:HR1 <131 pR9T0?"'10•CHAR•=" " :GOSUB 5850 
bl60 LPRINT USINB " HHllll.H"; <VHAX-VHINHLNl'lC/lQO->VHIN; 
i.170 LPRlNT CHR$(l3l;• RSTOP•20:CHARt~"-"1GOSUB 5850 
6190 LPRJNT STRINBtlJOO," -''l; 
i.190 RETURN 
6200 REH 
6210 RE"H llU*UllOIUl••UlfllUfllUaU1tUlllUt-e1tu1a1 
i.220 REl'I I PRINT YAXIS TITL£ I 
i.2:5-0 REH -••-*UUt1t11i111111tU11uun1unuutUIUIUtl 
6240 REH 
b250 IF LNN0/2- FIXILNND/2)< >0 THEN RETURN 
i!a2e.O LPR INT CHFtt C13)i: RSTCP-7 
i.270 CHAR•• l'UO• (YT ITLE•, FIX 11< 100-LNNm /2JH I, 11 
1.280 BOSUB :56:50 
6290 RETURN 
I.JOO REH 
11310 REl1 u1111u•uu1u1tu•-au1uuuuuu1n-.uu1utu-11 
1.320 REH I PRINT X SCALE SUBROUTINE 1 
l.J30 REH ntu-a1u•U••U••••ca1.1111au1.tuat11uu11u11n11u 
bJ40 REH 
1.350 LPRINT: LPRJNT 
1.360 RSTOP•l3•CHARt• "" • l'lOSUB !!8!50 
6370 FOR l•O TC 10 
1.360 LPRINT U5IN0 "1<141•1lllt.ll• " 1 <XHAX->tHINHlllO+XHIN1 
i.390 NE~T I 
MOO R£TURN 
6410 REH 
6420 REl1 ........................................................ 

1.430 REH I PRll>IT X AXIS TITLE I 
h4<40 REl1 u111n1111•u••n ·unua-11n1111e1-a•u•-au1-.uuuu 
1.4!50 REH 
1.460 LPRINT1LPFHNT•LPRINT 
b470 l.J'RINT1LPRINT1LPRtNT 
i.480 RSTOP•451CHAR••XTI TI..E•:eosua 5850 
1.490 RETURN 
6500 R£tl 
6510 REI'! UUUUIUUUUUUUIUUUUUUUIUUUUUU 
1.520 REl1 I AUTO SCALINO SUBROUTINES s 
6530 REH •••11attaaa•tttttt•tttltftttlt-Sltttttt•tt•********** 
b:S-40 REH 
6550 Yl1AX•YIO>•XHAX•XIOl:YHIN•YIOl:X111N~X(0) 
6560 FOR 1•1 TO l001Ral FIND X11AX ~ Yttl\X 
6570 IF VCll>YHA~ THEN Vl1AX•VCll 
b5BO IF Vl ll<VHIN THEN YHIN•Yll) 
6590 IF X(ll ) ~HAX ~ Xl1A~~xc1) 
61.00 IF XCll<XHIN THEN XHIN•X(J) 
61.10 NEXT I 

6620 RESTORE i.B30:REl1------- ­

l.630 l'ISD•!VHAX-VHIN)/lO:REH SCALE THE Y AXIS 
66-40 FOR 1• - 2 TO 4 
66'50 FOR l<•l TO 31R£AD J 
bbl.0 IF l'ISD(•Jl10A(I) !l£N H8D• Jtl0A(J);80TO 1.660 
bl.70 NEXT !(:RESTORE b930tf\IE.XT l 
I.I.BO FOR 1•10 TC -10 STEP -I 
bb90 IF IYHAX<•lll'l9DltCV11AX >l•HSD- .99999111SO) THEN Vl1AX=JJH5D 
6700 NE)<T I 
i.710 VH!N•YMAX - IOiMSD 
6720 RESTORE 6830:R£11-----·--·-------------------- ­
6730 l'ISDe()( HAX-~tilN) /J0:REl1 SCALE THE: ~. AXIS 
1.740 FOR 1 ~2 TD 4 
1>7!50 FOR K•l TO 3:READ J 
6760 IF 11SD<sJUOA (l) iHEi'I H90•JUO~ (I) :GOTO 6.780 
6770 NEXT K;RESTORE l.B301NEXT I 
h7BO FOR 1~10 TO -10 STEP~1 
6790 tF <XHAX<~UHSDlt<Xl'IAX > U11SD-.99999H~SD) THEN XHAX=l*HSll 
l.SOO N£KT I 
6810 Xl11N~X11AX-lOtHSD 
6820 RETURN 
6830 DATA 1,2,5 
6840 REH 
6B~O REH ....................._. ................ * ............ . 

bB60 R£l'I • LIST CF VAR IABLE NAHES UBED IN PROBRAH t 
6870 REH "''''*' ........................................... . 

l.SBO RE'M 
l.e90 REl'I VII> Y AXIS DATA ARRAV 
11900 REl'I HJ> X AXIS DATA ARRAY 
e.910 REH Vl'IAX MAXIHUH VALUE OF Y AXIS 
6920 	R£t1 VHIN HINIHU11 " 

L~ling 1 cOl rlintied on pnge 150 
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COMPUTERS•
IN TERSYSTEMS 

rw. 1 D PS I A . DPS2/\ C /\ ll FO R PRIC s 

DYNABYTE List . Less 30% 

ALTOS List . . . Less 20% 

NORTHSTAR 
Horizons & Advantages . CALL 

TELEVIDEO COMPUTER 
SYSTEMS .. .. . . .CALL 

SUPERBRAIN 

64K OD .. . . ... . . $2639 
64K OD . .... _ . ..... . . - $2949 
DSS -lOMEG Haid Disk.. . $3195 

CROMEMCO 
CS · 1 I 1-.;1 S 9!). . . . . OUR PRICE $3195 
CS -2 ''' $46%.. . . .. . . .. . OUR PRICE $3549 
CS -3 _ 1~1 S79%... . .. OUR PRICE $6349 
Z2H l1~1 $999').... . . OUR PR ICE $7995 

data..7'NITH systems 
Z-89 L" i 

$2"!!9!'.l 

OUR PR ICE 

$2099 

TERMINALS•
TeleVideo 

Telev1deo 	910C . . .. ..... •.. ..• .. . . .. CALL 
912C ...... . . .. ... •. ..... CAL L 
920C.. ...• .. ••.. .... . .. . C ALL 
925C .. . .• . . •.. .•... . . . . . CALL 
950C . _. ........ . . CA LL 

INTERT UBE .......•.. .... $725 
Emu lator ..... . $725 

OKIDATA 
M 1crolrnc80 $359 
M 1crnl1ne 82A $469 
M1c.1nlon t.! 83A $749 

C.ITOH.. . CA LL FOR PR ICES 

SOROC 
Sarac 10120. . . . . . . . . . . . . $679 

10 130. ...... . .... .. . .. $585 
10 135 . ... . . ...... . .. ... $719 
IQ 1J!J W 9r~1 ll l! C~ $789 
10140... . . 	 $995 

HAZELTIN E 
1420 . . CALL 
1500. SAVE 
1510 . CALL 

ZENITH Z19 . ........ $639 


Pric.e:s quo ted are for pr p31ci orders only, and 
ref lec t o cash discollm. C.0 . D. 's ond chalge cmds 
sl ightly higher . 

Mll">I d-ums 11 s1oc i.: 101 1nun cu i.1 e cl ..li\'e ry ta.c 10 sea e-o 
r ,1r1 rn ·, w l u ll l ; 1 ~ t c11v ,,..,,,u.1n: .,. J-.'S 1c-s1.cJun1:. acid ao oro 
11 11..J•e ....atol! o.; ra o. Pr 1cc-s. do no• 111,..lude S.h 'IJJl rng C 0 D 01cter~ 

rcQunP '15'~ 1l11J Dlh'1 P• ·c~s su1J,4 •r:1 IQ c ti.in~re ....,1 1hou 1 110 l 1c:e 

PRINTERS•
CENTRONICS 

749-1 PAR .. . .. . .... .. .. .. .. . $699 
739-3 SER . . .. .. . .. . . ... . .. . . .. . $619 
704· 11 para llel....... . . . $1569 
704-9 (RS2321 . . . . .. _$1519 

Tl810 
810 Basic... . .. $1289 
810 Fu ll Op1;on . . . $1599 
820 RO Basic . . . . . $1545 
820 KSR Basic. $1739 

NEC 7710 I R 5232 ) SERIAL . . . . $2395 
7730 PARAL LEL . . . $2395 

Qume. . . . . . CALL FOR PRICE 

Diablo S30 RO . ... . $2049 
1640 KSR . . . $3495 
1640 RO . . . .. $3095 

Papor Tiger445G . . $739 
460 . . .. ... .. . .... . ..... . $799 

460G.. . . . $839 
560G. . . . $1099 

Ep son 
MX ·80 $465 
MX ·BOFT $548 
MX 100 $745 

DISK SYSTEMS

• 
MORROW 

Discus 2D $835 
Dual Discu ss 2D $1385 
Discuss 2 ... 2 $108.9 
M 5 5rneg Hard Disk $3 750 
M 10 IOmeg Hard D1 sk $2999 
M26 26 meg Hard Disk $3349 

CORVUS 5 meg Ha rd Disk $3109 
CORVUS 10 meg Hard Disk $4439 
CORVUS 20 meg Hard Disk $5349 

Ci rcle 101 on Inqui ry card . 



Listing 1 coritinued: 
6930 REH Xl'!AX HAXIHUH VALUE OF X AXIS 
6940 REH XHIN HININUH " " 
69!10 REH LNNO V AXIS LINE NUHBER 
i!.960 REH RSTOP CHARACTER TAD STOP 
6970 REH L9PACE SIZE OF L INEFEED AT PRINTER 
1>990 R.EH VN NORHALJZED V AXIS VALUE 
6990 REH VD DELTA VALUE FOR EACH V AXIS L INE 
7000 REH XP CHARACTER POSITION ON X AXIS 
70JO REH HSD HINI11UH SCALE DELTA 
7020 REH J SCALE DELTA 
7030 REH K INDEX COUNTER 
7040 REH 
70!10 REM 

I 
T• 

INDEX COUNTER 
PLOT TITLE 

7060 REH PTITLE'* PLOT TITLE CENTER.ED IN !10 SPACES 
7070 REH V• V AXIS TITLE 
7080 REH VTITLEt V AXIS TITLE CENTERED IN !IO SPACES 
7090 REH X• X AXIS TITL.E 
7 100 REH XTJTLE• X AXIS TITLE CENTERED IN !10 SPACES 
7110 REH CHARt STRING PRINTED AT RSTOP 
7120 REH 

may be difficult to interpret occurs in all data corresponding to YN is plot­
the PLOT DATA subroutine. Line ted before a new value of YN is 
6040 compares a data value in the Y calculated and a new linefeed occurs. 
array with the value of YN discussed 
above. lf the value in the Y array Automatic Scaling 
equals Y plus or minus 51 percent of The type of automatic scaling used 
the value between lines, it's printed in a plot program can be one of the 
on the plot at an X position deter­ most critical factors in determining 
mined by the corresponding value in usefulness of the resulting plot. I've 
the X array. Thjs value (XP) is run programs containing auto-scaling 
calculated in line 6050. The PLOT features that actually make the result­
DATA subroutine checks every data ing plot worthless . These programs 
value in the Y array each time the seem to be written so that the highest 
subroutine is called to make sure that data point falls on the top line and the 

lowes t falls on the bottom li ne- with­
out any consideration of the inter­
media te scale values. This type of 
scaling is the easiest to implement but 
makes da ta interpretation extremely 
difficult . One of the problems in 
developing auto-scaling routines in­
volves individual perference regard­
ing the scales selected. Some people 
may prefer the type of scaling men­
tioned above, some may choose sca le 
deltas that vary in the 1-2-5 sequence 
which many analog plotters have 
adopted, and others may accept any 
sequence as long as it has integer 
values. Because of this, I've written 
auto-scali ng routines in which you 
can tailor the scaling sequence si mply 
by inserting a new DATA statement 
with user-selected values. 

The auto-scaling subroutines start 
at line 6550. The extreme values in 
both the X and Y arrays a.re deter­
mined in lines 6550 through 6610; then 
the X and Y scales are determined. 
Determination of the scales starts by 
restoring the DATA sta tement in 
6830. Then the minimum scale delta 

CAT -EYE VIE 
Get a lion's share of graphic capabilities 

at a price that will make you purr. 
CAT digital graphic systems in terface with S-100, PDP-11, LSl-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 
can deliver: 

• Flash digitizer to grab your image from camera, broadcast or recording in as 
little as 1/60 of a second. 

• Highest possible resolution-up to 484x512x8, 242x512x16 or 242x256x24. 

• Dynamic color mapping to produce animation and other effects. 

•Maximum color palette of 16.7 million hues, with dis­
plays of 65,536 simultaneous colors or 256 levels of gray. 

• Light-pen input and other useful options. 

• Flexibility to fit your computer imaging needs within the 
CAT-100 through CAT-800 and CBX series. Call us for a 
CAT that suits your application ... and your budget. 

DICilTAL CiRAPHIC SYSTEMS. INC. 
935 Industrial Avenue, Palo Alto, CA 94303 
Call (415) 856-2500 
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CO M PAT IB L E 


B OA R DS 


BY ZOBE 
M E MORY WITH PARITY256K 


sees 
HARD DIEiC: S UBS YSTEM FOR 

IBM AND Ei-'100 s 2495 
HA62 IBM BUS HARD DISK INTERFACE FOR WD- 1000 
4SP 4 SERIAL PORTS FOR IBM 

PB PROTOTYPING BOARD FOR IBM 
EB EXTENDER BOARD FOR IBM 

s-~cc BOARDS 

ZOBEX 	CPU 
Z- 80A CPU WITH 4 SERIAL AND 3 PARALLEL PORTS 

ZOBEX 	DDFOC 
DOUBLE DENSITY DISK CONTROLLER 

ZMS-100 
64K RAM 

HDCI 
S-100 HARD DISK INTERFACE FOR WD- 1000 

ZDBEX 

7343 J. RONSON RO. 
SAN DIEGO, CA. 92111 

C714J 571-6971 

Z O BEX Is t radema rk of ZOBEX CORPORATION 
IBM Is trademark of International Business Machines Corporation 
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Listing 2: Additional software to µresort data µrior to µlotring . 
5450 REM 
5452 REH UillUlilUUIUlllUlttuaaaua1 oa1ttt lUtUUlll 
5454 REM t SPEED UP MODIFICATIONS USING SORT ROUTINE I 
5456 REM lltllllllllllllllllllllllllllllllllllltllllllllllll 
5458 REM 
5465 TCP-IOO:TEHPTOP-100 
5468 GCSUS oB90:RE11 SORT DATA 
5970 REH 
5980 REM a11111111111111111ttltt11111 11 tttltttttlltttttllltl 
5990 REM I PLOT SORTED DATA SUBROUTINE I 
6000 REH tttttiilitllllltttltlitlltlt ltlltllttltitliiltttlll 
6010 REH 
6020 CHAR•- "O" 
bO:SO FDR l•TDP TO 0 STEP -I 
603~ I F Y(ll>YN+.5000ltYO THEN 6080 
6035 IF YC!l<YN-.51YD THEN l •O:GCTC 6080 
6040 TEHPTOPcJ 
6050 XP-FIXC(Xlll-XH INltlOO/IXHAX-XMINll 
6060 IF XP<O OR XP>lOO THEN 6080 
6070 LP"RINT CMR•113l;;RSTOP• XP+20:GOSUB 5850 
6080 NEXT l :TCP•TEl1PTOP1RETURN 
6840 REH 
6850 REH llllltltlilllllllllllltllttlttltllliltltlllltlttttl 
6860 REM I SHELL SORT OF DATA t 
0870 REH UllttttttlttittU&IUtUUiUUl llllUUUUIU UI 
6880 REM 
6890 1'1:100 
6910 l'l=lNT(H/2lslF t-1:0 THEN RETURN 
6920 J-o sK-100-11 
6930 l=J 
6940 L-I+H:IF Y CI> <Y(Ll THEN 0970 
6950 T•Y(!l1Tl•Xlll1Y(Jl •YCLl:XCil-XCL>:Y<Ll -T:X l~)•T l :l • l -M 
6960 IF l <O THEN 6970 ELSE 0940 
6970 J•J• l tlF J(•K THEN 69~0 ELSE 6910 
6980 REH 

(MSD) is determined, based on the FOR . . . EXT loop which selects the 
data extremes. Th is value is the multiplier for the sca le divisions; the 
smallest that can be used between ma­ nested FOR...NEXT loop beginning 
jor scale divisions yet till fit all the at line 6650 selects the value of the 
data on a pl t with ten major divi­ major scale divisions using the DATA 
s ions. Lin e 6640 starts a s tatement in line 6830 . Lines 6660 

through 6710 then use this informa­
tion to determine new maximum and 
minimum scale values which in turn 
are used in the data plotting routines. 
Scaling of both the X and Y axes i 
handled in the same manner. 

Although the logic of these routines 
would become quite clear with some 
study, you don' t have to understand 
these routine at all to select your 
own personalized auto-scaling fac­
tor . Simply change the DATA state­
ment in line 6830 and the limit of the 
FOR...NEXT loops in lines 6650 and 
6750 . For example, suppose you like 
any even integer scaling. Change the 
DATA statement from 1, 2, 5 to 
1, 2, 3,4, 5, 6, ~8. 9,andchangethe 
upper limits in the READ loops from 
3 to 9. I don't like scales with incre­
men ts of 3, 6, 7, 8, or 9 and typically 
use a scaling of 1, 2, 2.5, 4, 5. As I've 
stated, though, this depends strictly 
on your esthetic values. The program 
uses 1, 2, 5 scaling as an example. 

Figure 3 is a plot of EXP(X) versus 
X using 1, 2, 2.5, 4, S auto-scaling 
values. Exponential curves su h as 

the language that ls 
based on the past but 
looks to the uses of 
the future. 

Now You Can Have JANUS On Your System. 
JANUS I a ubsel of th famous ADA langu age developed by the U. S. Department of Defense. 
This ne1,, language was designed to eas m intenance of programs. yet b e easy to program in. 
ADA combines tile best features of ALGOL and Pascal to produce a powerful programming 
language. ADA puts an emphasi · 0 11 Mod ular programming and program portability. 

The JANUS implementatio n of an /\DA ubset lnclud s features found in no other micro· 
processor programming langu g • . IL f a lures true modular programming. where the computer. 
rather th an the programmer, rem embers which modul · s are being used. JANUS a lso features 
full error wa lk ·llacks and l in e number error messages. And t here is much. much more. 

The JANUS system comes complete - no other 
programs to buy - It includes: 

• Compiler • Screen Editor 
• Assembler • Linker 
• Disassembler • Full Documentation 

The JANUS pacl1age produces HOMablc . l~e~ntranl 8080. optimized Z80. or 8086 machine ode. 

You too ca n take a step forward into the future. 

8080 or Z80. CP / M (requires 56K memory) - $.300.00 

8086. CP / M·86 or 86·00 (requires 64K memory) - $400.00 

JANUS is supplied on IBM formatted. single den lty 8 " noppy disKs. Other formats are available. 


Cfl ""•r-"f Cl' .,. • f •• ••-m.u.• al °'9l .. -A.1• ., i;'h ~ 
U I ~ ,... t11.n.--.. ,, oi s..~o· c;""'P<ll• • UV 

' A CI A r\ • i.-.io'1 #-..U -ot t"'9 U lo P.DM~ ~I 0.~ it>nt.t 

speciaisls h slate d the arl {YD(ftrrrriySoFTWARE 
P.O. BOX 1512 MADISON. WISCONSIN 53701 (608) 244-6436 
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SEATTLE COMPUTER'S NEW RAM+ GIVES YOU 

THE ME•RY YOU mn AT APRICE YOU CAN'T FORGET. 


A great new machine, the IBM personal computer, just got 
better. With RAM +, the new expans ion memory from 
Seattle Computer.n·• 

RAM + can change your personal IBM from a 
pony to a workhorse by adding up to 256 K of memory. 
RAM+ is expandable, reliable and is made by Seattle 
Computer, the people who created the operating system 
for the IBM personal computer. 

To make you r IBM work even better, each RAM + 

How to order: Cal I Anna Ford at (206) 5 75-1830 for the 
location of the nearest RAM+ dealer. 

The RAM+ - a great addi tion to your IBM 
personal computer. At a great price. 

Dealer inquiries w --!Lome. 

card has a RS-232 serial port which uses IBM supplied 
software. And RAM+ comes fu lly assembled, tested and 
w ith a 90 day guarantee.* The RAM+ is ava ilable in 64 K, 
128 K, 192 Kor 256 K, w ith affordable prices ranging from ~~TER 
$475. to $1,075. Expansion kits are also avai lable. 1114 lnduslry Drive, Seattle, Washington 98188 

•Exlended warranty ava i I able. Ci rcle 350 on Inquiry card. 
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the one shown are particularly dif­EXPONENTIAL CURVE 
ficult for any Linear plot routi ne to 
handle because of the wide range of 
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Figure 3: Sample plot of e:rponenlia/ curoe i•sing a11to-srnli11g (Y = EXP(X)) . 
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&om figure 3 that much of the data 
falls below the Y value of 200 and 
below the X value of 5 . With this type 
of data , it 's sometimes desirable to 
have a higher-resolution plot of this 
section of the data . You can ac­
complish that by now replotting this 
section of data using the MANUAL 
feature of the program. Figure 4 
hows a plot of the same data with 

the Y scale manually set from 0 to 200 
and with the X scale manually set 
from 0 to 5. Use of auto-5caling to 
present all of the data and manual 
scaling to expand features of the 
overa ll plot can provide a very 
powerful tool for those who have to 
handle data regularly. 

Speeding It Up 
As I mentioned before, this plotting 

routine isn ' t very fast a nd has never 
been optimized to make it faster . One 
obvious method to decrease the over­
all time is to presort the data prior to 
plotting it so that the PLO T DATA 
routine doesn 't have to scan every bit 
of data each time through . Listing 2 
shows the lines that have to be added 
or modified to sort and plot the data 
with the sort routine given. Inserting 
these lines will cut almos t two 
minutes off each plot, but there's no 
free lunch here either. What price is 
paid for this speed-up feature? The 
data isn't the same as when it entered 
the routine, since the array numbers 
have been altered. You could save the 
arrays in o ther arrays to maintain the 
integrity of your data, but this will 
cost you variable space. Again, use of 
these options ls strictly up to the user 
and the particular application . 

I've wrHten the software for a stan­
dard MX-80 witl10ut the Graftrax-80 
op tion. Those of you having this op­
tion should delete the last part of line 
5780, since the CHR$(27)"2" is no 
longer needed. 

Please feel free to write and let me 
know of any fea tures of the MX-80 or 

YALUE Of I of the program I've missed that would 
Figure 4: Sample plot of exporrer1tial curue usfrig manual srn ling (e.tpa11rled section of reduce the plot time-my mailman 
figure J) , will love itl • 
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f(Jo• compatible terminal with advanced Video and printer 
ft sqndard. Additional features include two pages of memor)f, 

plain English set-ups, user programable function keys, diagnostic 
ode. X-OFF indication, and green screeo with screen saver. 

Better than au these features is the price. 

Fully featu,red smart tepninals with smooth scroll bi-directidnal 
printer port, function keys, editing, and four 11011-'volatile video 
attributes. Both tenninals feature 7x 11 dot matrix with true 
descend~rs. MlME-2A emulates popular DEC, Hazeltine, and 
Soroc terminals. 

MIME®340 
Low end terminal with block mode, full editing, protected 
fields, printer port, host definable function keys, numeric 
keypad, green monitor and LEAR Siegler Hazeltine or ANSI 
Codes. So reliable it carrie a full one year warranty. Very 

Clrcle 248 on Inquiry card. 



Modify Your Paper Tiger for 

Different Paper Thicknesses 


Are you tired of removing the 
printer cover of your Paper Tiger to 
adjust for different paper thicknesses? 
A simple modification can change all 
that. 

The various Paper Tiger models 
produced by Integral Data Systems 
(IDS) are popular with microcom­
puter owners because they're rugged, 
reliable, extremely flexible in opera­
tion , and well supported by the 
manufacturer. That tremendous flex­
ibility, however, is marred by one 
"bug" in the IDS 460. I use my high­
speed printer to generate business 

R. P. Sama 

39 Cushno<: Dr. 


Augusta, ME 04330 


reports (using both single- and 
multiple-part copy paper) , form let­
ters, and address label s. This 
necessitates a change from thick ad­
dress labels to thin fanfo ld paper to 
single sheets in holders to carbonless 
multiple-part copy-forms, and back 
again. 

The paper-thickness control knob is 
located inside the cover. In order to 
adjust it , you must remove the cover, 
adjust the control, replace the cover 
(try not to snag the ribbon or damage 
the circuit board), and then run the 
printer to see if it's adjusted correctly. 

Photo 1: Use a square or a drafting triangle to mark the table directly benE!ath the 
center of the knob. Measure the lieiglit of the shaft above the table and mark the 
triangle. 
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If it isn't, you have to start all over 
again. 

A simple modification solves this 
problem, making it easy to adjust to 
the proper paper thickness from out­
side the printer. All you have to do is 
drill a hole in the cover and cut a slot 
in the adjusting rod for a screwdriver . 

(Editor's Note: IDS says that this 
modification isn't necessary for the 
newest version of the model 460 , as 
there is a lever attached to the paper­
thickness control knob which allows 
it to be adju.sted from outside t11e 
pririter. You can purchase this lever 
and knob by contacting Customer 
Support Group, Integral Data Sys­
terns Inc. , Milford, NH 03055. If you 
choose to make the modifications 
described in this article , IDS says it 

will still repair its printers no longer 
under warranty, as long as the printer 
mechanism itself has not been mod­
ified .. . .SJW) 

The first step is to locate the posi­
tion for the hole. Put the printer on a 
light-colored table or piece of paper 
and remove the cover. Set a drafting 
triangle or a small carpenter's square 
on the table (see photo 1) and make a 
mark on the table or paper directly 
below the center of the paper-thick­
ness control knob. Then mark on the 
triangle the height of the center of the 
control knob from the table . Without 
moving the printer, carefully replace 
the cover. Using the marks on the 
table and on the triangle, find the 
spot on the cover where the two 
marks intersect (see photo 2). Mark 
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SSS FORTRAN 
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Photo 2: After replacing lhe cover, w;e 
t!1e square to mark the /10/e location 011 

the cover. 

this spot on the cover. This is the 
location for the hole you will drll l. 

Next, remove the cover from the 
printer. As you begin to drill the hole, 
let the drill b it turn slowly (l used a 
sharp %-inch drill and a drill press for 
an accurate hole). Make the hole 
large enough to allow a screwdriver 
to be inserted easily . 

Use a fine-tooth hacksaw to cut a 
slot in the shaft (see photo 3), and 
watch out for the circuit board and 

Photo 3: Slotting the enr:i of the thickness­
adjusting knob allows it lo be adjusted 
with a screwdriver. 

the wires attached to it. I chose to 
make a slot that is horizontal when 
the print head is at its closest setting 
so that I could use it as a reference 
point. Once the shaft was marked, 
however, I turned it 45 degrees clock­
wise to cut it, making it less awkward 
to work on. Saw through the knob 
and the shaft until you have a screw­
driver slot about 1/winch deep. Then 
clean out all the shavings from the 
printer. 

Photo 4: The hole in tl1e cover opposite 
the paper-thickness adjusting knob allows 
uasy access with a screwdriver. 

Replace the cover, erase any pencil 
marks, and adjust your printer from 
the outside (see photo 4). I find that 
the screwdriver blade on my jack­
knife fits perfectly. It's easy to set the 
proper adjustment while the Paper 
Tiger is printing its test pattern on the 
type of paper you will be using . I a lso 
marked the positions of the slot for 
various paper thicknesses on the cover 
of the printer, so that I can quickly set 
the different adjustments. • 

S·100 USERS 

INTERFACE 9-TRACK 
TAPE DRIVES 
Wrth the DTI - OMA 
Tape·Unit Interface 
• 	Transfers data 11la OMA 

up to 200K bytes 
per second 

• Allows full control over 
all tape-drive functions 

SPEED 
NUMBER-CRUNCHING 
SOFTWARE 5-10 X's 
AND MORE 
With the FMP ­
Fast Math Processor 
• Kit or assembled 
• 32-bit floating point oparations 

for arlth.. t rig .. exponential. etc. functions 
• Or 64·bit floating point operations for arithmetic functions 

Both the DTI and FMP meet t he IEEE S-100 
standard. Software is available. 

For further lnforma rion contact: 
A M EMS II or THE' SPC GROUP 

~ SPC TECHNOLOGIES, INC. 

~ P.O. Box 248, Arlington, VA 22210 

{703) 841 -3632 
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ZEµ.Sn.1 is a minicomputer 
AND a microcomputer. 
Through multiprocessor tech­
nology. each user has a dedicated 
Z-80A-based single-board micro­
computer module, housed in the 
system mainframe. 

But users enjoy minicomputer 
performance and capacity. Includ­
ing modular hard disk storage of 
34 to 600 megabytes. Tape backup. 
Shared printers with spool ing and 
queuing. Disk caching. Access to a 
common database. 

Unequalled flexibility and 
reliability. The completely mod­
ular; stackable system can expand 
to 64 users. To add a user; add 
only a dumb terminal and an 
inexpensive user microcomputer 
module . 

Circle 297 on Inqui ry card. 

ZEµ.S sounds powerful. 
Now prove it. 

Name 

Company 

Address 

City/State/Zip 

Phone 

Trademarks 
Zf:µS. MUSE: OSM Computer Corpo'1lcion 

Rcgiuerod trademark: 

CP/ M: Dig;tal Rucarch 


~-------------------~--------~ 

And ZEµ.S isn't fazed by light­
ning, voltage variations, or power 
failures. Power for the entire 
system is "buffered" through a 
battery/recharger system that 
provides up to 20 minutes of 
operating power. 

Unequalled value. MUSE ™ 
multiprocessor operating system is 
compatible with CPIM®. Minicom­
puter performance and capacity. 
New levels of reliability and nex­
ibility. All at a per-user price that 
is shockingly competitive. If the 
coupon isn't fast enough, call. 

OSM Computer Corporation 
2364 Walsh Avenue 
Santa Clara. CA 95051 
(408) 496-6910 TWX 910-338-2099 
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Programming Quickies 


BASIC Formatted Printing 

Dr. Malladi Subbaiah 

301-46 Caltech 
Pasadena, CA 91125 

How often would you like to have the resu lts of a com ­
putation printed in a selected format? Unlike FORTRAN 
or Extended BASIC, a minimal BASIC such as Tl BASIC 
does not usually have FORMAT statements. Listing 1 
shows a routine that I developed to obtain printer output 
in any desired format with my BASIC programs. The 
routine, written in TI BASIC (although it can easily be 
adapted to other BASICs), is simple to use because the 
PRINT statement can directly access the user-defined or­
mat functions without any conditional transfers. 

To use the format routine in a program, you mus t in­
clude the statements in lines 230 through 320 in your pro­
gram before the first PRINT statement_ Line 510 is a 
typical example of such a PRINT statement. Titles and 
string variables are printed using a PRINT statement like 
that shown in Line 490. 

An example of the formatted ou tput is shown in figure 
l b. The results would have been printed as in figure la ~ 
a regular PRINT sta tement wi th semicolon print 
separators (line 470) was used. (Figures la and l b ar on 
page 164 .) 

The formatting routine takes advantage of the string 
variables used in Tl BASIC. To print a real variable, say 
X, print the formatted string RF$(X). Simi larly. use IF$(l) 
to print an integer, I. To obtain print titles, use RFT${X$) 
to print X$ as the title associated with the real numbers. 
IFT$(1$) is a similar function for titles of integer fields. 
RFT$(X$) and IFT${l$) can, of course, be used like RF$ 
and IF$ to print any string variables. 

The format field is controlled by the va riab les FL, FD, 
and IL (see the DATA statement on line 250). FL and IL 
represent the total length of the field for real and integer 
variables , and FD is the number of decimal places chosen 
for th real numbers. The real numbers are rounded off to 
the desired djgits. (The effect of the two format descrip­
tions is similar to using the FORTRAN statements FOR­
MAT(F FL.FD) for reaJ numbers and FORMAT (I !L) for 
the Integer numbers .) 
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The program prints right-justified entries in the user­
selected field in both real and integer formats . When the 
value of the variable is larger than can be accommodated 
in the allocated field , a starred output is printed as shown 
in figure lb .• 

Listing 1: The form al routine embedded i11 this program (l ines 
230 tl1 rough 320) ullow s c:011tro/ of printer o utput without the 
use of FORMAT statements. 

I DO ROI ro~.'iAT PU~TINC 
I 10 Rtl< lN !I AASIC 
l20 Rl'li 
llO 11121 r1m:;&A>i n 
l~O Rt:!! KA!.L>.I>! SllllMLAll 
no REH 
160 M!ll rt.- tll tt LE5Clll 
110 RF!I FO R RF.AL NOS. 
UD Rt!! fl>- DEClY.Al. DIGITS 
190 IOI IJ.- Plti.'T LENt;111 
200 ROI f'O~ lllTECtl ltOS . 
'ltO lfJt -11.....,.......,...................,.. ....,.. 

220 U>i 
lJ o usrou. 2~o 
HG R.E.lD Fl , rn.11.. 
250 D/o.TA 10,J,6 

2$~ FLO-FL•FD-1 

2~0 B~S•" 


l(il S'TAR.$•" ....~I· 


l..lifo Off Cl\X)•lNT( ( (JJIS(X)> I O"l'LDl>(AJl!i(X)>lUO)•I) /•l) 

!6~ DEf Cl( t )•l~'T( ((Aij.$(1 l>10·11.}>ti,11Sll )> l El 0)-l )/ - ?) 

210 PEr RXS(X)•STRS(HSGN(X•lE-~0)00.S/lO·ro) 


29~ DEF kf$CX)•SECS(SfAJtS0Lt.'1<5&RX$(X), J • (2 ·rL•l'OS(IXS(X),".", l ) •PD)•(l-Cl(X) ), 

Fl.) 
loi D~F trS(l)•SECS( STAJ\$UL"1($6Sta$(1) ,Ii (2~-lL• l..E);( STRS( 1) ))•(I ·Cl( 11), l L) 

JIO OEf RFT$(X$ )•SE:CS(U S&XSUI. S,1.J'.H(BLfll:S) - ll'L-l'LH -~R(XS)/1),f'l.) 

HO DEi' ti'TS(ISl•sECS(aLJ SUS , LEN(6lr.1'S)· 1L•Lt:!lllll•1,IL) 

llO REii 

l4D REM: ,...............,..~ 


llC &I'll rrm FCHIL\I laJTlllE 
)60 Rm 
)10 DlH H(ID),<(IC),Y(lC),IY(ID) 
l&O RW K(I ) , H(?) ,HO) ,HCA I ,H( l) ,H(b) ,H(1) ,HC&l ,ti( 9) ,H( l DI 
liD JIL\D X(l I , 1(2) , XO) ,X(•) ,1(5) , Xl6) ,1(7) ,X(a I ,X[ !I) ,1(10) 
•OO I.CAD Y(l) ,Yl2). Y(l), Y('I, Y(5), Y(O) , Y( 7) , Y("&l ,YU) ,YtlOI 
•IC D.IU ll , -2 5,1£Jl, l 67,·~. H,29,1618219,l•,9\27 
HO llo\TA -I .1962, 2J ., 5 , 4141 • I l 1111, 1ElI,IE· l4 ,-0.016}, 798JO .. Dl45, I J4 .91 bl2 ,24l . 
9llll.llfi.9Kll 
UO l>,\JA ->. ! ,0 . 97 ,1.66J72 ,0.01 n• ,1.024,6. 159, I. I 5 , l.000145, I16.Hll.l , lD.~ 1 
4) ,.. 10 
~J5 U•l 

UO Gn~ Oh"ll52J~" 


4lC fOR 1-1 TO N 

~60 XY(l)•~(I ) "Y(l) 

1./0 PA!~T fU:: t ;K(I):k(l):Y(i!:IY(t) 

hSO !rEXT ! 

·~c P'Bln •u: : "lFTS[ "I") ;U''T $( "~(! ) "):~FU( "X( 11"): ~FT$( "Y( 11'') ;UTH"~ !l l'Y I I\ 

"J " 

500 FU~ l•l TO ~ 


HD PRINT ... : I rs( 1); I PSIK( I) I 1 arsul I )>: ~fS[YI I)) ;IJ'$(XY(t I 

l2C llEXT t 

!>JO CUISE • l 

j fo(J 5101 

http:fl>-DEClY.Al


• TM 

has a timely announcement 

on buyer protection for only 

Any terminal can claim to be They're warranties that are $49 95
reliable. Esprit"' backs it upl unavailable with any other low 
Each Esprit is backed by two cost terminal. Unavailable with 
warranty options that protect any terminal at any cost • • 
owners against repair cost 

Now. that's a very 
smart idea! 

< I RETURN TO f"ACTORY FOR REPA I R AT NO COST fOR MA TERIALS 
AND LABOR . bR 

c I ON - SI E SERVICE CONTRAC1 THROUGH 198;'.? IN ANY WEST ERN 
UN I ON ZO E I AR Pi* FOR ON~ - TIME CHARGE OF ONLY $49 . 95 PER 

~I 
TkESE SERV ICE OPTIONS ARE VA I LASLE N ESPR IT TER M! ALS 
PVRC HA 0 AFTER FEBRUA~Y 1. 1982. FOR ERVICE RENDERED THROUGH 
DECEMBER 31 . 1962 · 

ii 
TO OUALIFr , CHECK T~E OP TION DES I RED AND MA I L TH I S COU PON 
ALONG lil ! TH HE COMPLEHD W RRANTY ~G I 5TRATION CARD TO : 

E 
AZELT INE CT E t STOMER SERVICE 


780 PARK AV GR EIE NLAWN N£W YORK I 1'740 


I! 
cu 

PHONE A ERM -,. m 

UMBER OF TERM IN LS 

TERM ! NA S PURCHASEb FROM------- - ------ - --- ----- ­

AUTHOR I ZED S I GNATURE--- - - ---------- - ------- - --- ­

These warranty options are also available through your Hazeltine Esprit distributor. 
· zone 1 coverage is within an approximate 25-mile radius of any one or 65 Western Union Au thorized Service Centers located throughout the U.S. 
CaU toll free to check your location (800) 645·5300 or in New York (516) 549·4627. 

Clrcle 177 on Inquiry card. 



· 

Programming Quickies ----------------------- ­

1 17 -l.1961 -?.I J,112 0! 

2 -n 23.H .97 2J.llll 

) J.<•12 4741. 111111 1.86))2 8&'.!6.1016 

1, lb7 1.E-.?l .01 1~ 1. LH4&•19 

5 -~ l.i·l4 7.8924 7 .8924E-14 

~ A]i -.026) &.9 159 - . I UtllJ§ 

I l9 19830 . 90145 J . 15 91SOl .)l6G l 

6 7619219 .,••91672 J .000145 404.1697' l9 

9 14 245.9lll5 176.36241 4llll. U J 96 

10 9Hl lJ6.981 1 LIJ .567 "6J40 . 2l61 5 

Figure la: Samµle of printer output from t/Je program in listing 1 
without lhe form at routine. 

I (l) 1 (1) Y( I) X(I )-TO 

I ll • l. 796 · 2 . 100 l.lll 
1 -u l.l.950 .910 2l.lJi 
~ ..-........ 4141 .l J1 1.864 S&J6. 104 
~ li7 .........-.;ii..... ~01! ......,,......... 
s -s .ooo 7 .091 .000 
6 4Jl - .Ol7 6 .Uo - . IBl 
1 29 HIU0 .901 1.150 ~ISDS . S.l7 
! ...... 114.911 l.000 404.110 
9 14 ? 4S.9 lj 176.)U 43Hl.28l 

10 9U/ 216.98l 2JJ.l61 "6J40.ll ~ 

figure lb: Usiug the fo rma t routine, tlie printer 0 11tµ11t can be 
fomwtted to suit your nel!ds. If a number exceeds tire le11gtli 
alJailable for a variable, the program bi listing 1 will print a 
string of stars, tu sl1ow11 in lines 3, 4, and 8. 

Lowest Prices 
Largest Selection 
Fastest Deliveries 

TERfllln&LS ­
MICROS 
INTERTEC: 
Superbrain ... . ......... $2895.00 
Superbrain OD . . . . . . . . . . 3375.00 

TERl'llnRLS 
PRINTERS 

OATASOUTH: . . ..... .. .. $1355.00 . 


NEC: 

7710 . . ......... ....... . $2350.00 
7715 .... ... . . .. .. ..... 2400.00 
7730 . . . . . . . . . . . . . . . . . . 2350.00 
7720 . . . . . . . . . . . . . . . . . . 2750.00 
7725 . . . • . . . . . . . . . . . . . . 2850.00 
Standard Forms . . . . . . . . . 200.00 
Bi-Directional Forms . . . . . 300.00 
OUME: 
Sprint 5, 55RO . . ... .... . $2575.00 

Sprint 5, 55KSR . . . . . . . . . 
Sprint 9, 45RO, 

Fu It Panel .. . . ... ... 
Limited Panel .... . .. 

Standard Forms . . . . . . . . . 
Bl-D1rectional Forms . . . . . 

DIABLO: 
630 R.O. . . . .... .. ..• . .. $1995.00 


2900.00 , 

$2250.00 
2120.00 

200.00 
200.00 

' 

TERL'lln&LS 
TERMINALS 

AMPEX: 
Dialogue 30 . . . ... • ... . . $ 775.00 
Dialogue 80 . . . . . . . . . . . . 
BEEHIVE: 
OMS .....•.. . ..... . .. .$ 
OM5A . . . . . . . . . . . . . . . . . 
DM310 ..... . ... ... ... , . 

1 

C.ITOH: 
CIT101 ... ... ....... . .. $1350.00 

TEXAS INSTRUMENTS 
745 Standard .. .. , .. ... . $1390.00 
810 Basic . , . . • . . . . . . . . . 1375.00 
810 Package. . . . . . . . . . . . 1600.00 
820 RO Package . . . . . . . . . 1775.00 
820 KSR Package . , . . . . . . 1940.00 
840 RO Basic . . . . . . . . . . . 795.00 
840 RO Tractor Feed Pkg. . 1059.00 

TERl'llnlLS ., 
DISC DRIVES ­

QUME: 
DataTrack 8 .. .. ........ $ 575.00 
DataTrack 5 . . . . . . . . . . . . 350.00 

Add 2% for shipping and Insurance to a rnaxlmum ol S15.00. Superbraln shipped fre1ghl co llacl 
VISA ancl Maslercards welcomed. Ml equipment Is In faatory cartons wllh manulactu re<S 
warranly. No C.O.D. orde1s. Toll Free 800-368-3404. V1rglnh1 Call Collect . (703) 237-8695. 

950.00 

745.00 
930.00 

1095.00 

AMPEX • INTERTEC 
TEXAS INSTRUMENTS 
GENERAL .DATA 
ANDERSON JACOBSON 
C. ITOH • QUME 
BEEHIVE • DATASOUTH 
DIABLO 

· Special! While They Last! >~ 

SOROC: IIQ 120 ........... $ 675.00. 

IQ 130 ........... 575.00 . 

IQ 135 .. , . . . . . . . . 750.00 

IQ 140 , . . . . . . . . . . 1095.00 


. . ~ 

COUPLERS 

STAR: 

300 Band . . .. .... .. ..... $ 150.00 

TERL'llnRLS Tel 
SOFTWARE 
BISYNE - 80 RJE . ...... $ 806.00 
Forms 2 . . . . . . . . . . . . . . . 199.00 
Wordstar . . . . . . . . . . . • . . . 445.00 
Data Star . . . . . . . . . . . . . . 310.00 
Cobol . . . . . . . . . . . . . . . . . 849.00 
Mail Merge . . . ....... . .. 131 .00 
Spell Guard . . . . . . . . . . . . 266.00 
Plan 80 . . . . . . . . . . . . . . . . 355.00 
Super Cale . . . . . . . . . . . . . .266.00 
Milestone . . . . . . . . . . . . . . 266.00 

TEll'lln&LS 1 

Terminals Terrific , Incorporated , P.O. Box 490, Falls Church, VA 22046, 800-368-3404 
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11/UILANGUAGE 
Ill/I/PROCESSORS 
When it comes to p roviding quallty 
programs for serious microcomputer 
users- come to Westlco. And you'l 1 
find more than quality software. 
You'll find instant response. In most 
cases, your order wi ll be shipped 
within 24 hours. You' ll also find the 
technical expertise on staff when 
you need help. For language proc­
essors and lots more, It's Westico. 
Here 's just a sample of the more 
than 150 quality programs currently 
In stock: 

/ •" - Powerful application 
progra mming language tor micro­
computers. Implementson a micro 
the ANS Subset G language for 
minicomputers. Includes na tive 
code compiler. LINK-80 linkage 
editor. LIB-80 subroutine library 
manager. PLILIB run-time library and 
RMAC relocatable macro assembler. 
$475/$35. LINK-80 and RMAC also 
available separately. 

·• - Efficient B-tree key indexed 
access method for PL/ 1-80. Features 
key length to 63 bytes, unique or 
d uplicate keys, and data records to 
4096 bytes. Datasets con be spread 
over 8 files tor a total of 64 mega­
bytes. $200/$30. 

SI - - Extremely fast Interpreter 
features double precision floating 
point moth. 40 character variable 
names, CHAIN/COMMON, random 
and sequentia l files. EDIT, CALL with 
parameters and on overlay tech­
nique. $350/-. 

c M ILE - Compatible 
wlth BASIC-80. Produces extremely 
efficient. optimized 8080/Z80 
machine code. Includes macro 
assembler, linkage editor and sub­
routine library manager. Complied 
programs con be lfnked with FOR­
TRAN-80. COBOL-80. and assembly 
la nguage p rograms. $395/-. 

' - BASIC language 
compi ler/interpreter for develop­
mentoffinanclal and business app li ­
cation programs. System $120/$20. 
w s -86 - Implementation of 
CBASIC for CP/M-86. INT files com­
patible with CBASIC and supports 
128K main memory. Requires 
CP/M-86 or MP/M-86 $325/$30. 

- Native code 8080 com­
piler of CBASIC language. Offers a ll 
of the features of CBASIC plus the 
speed and versat ility of a compiler. 
lncludes linkage editor which c a n 
create overlay modules. Supports 
CP/M and MP/M II. $500/$30. 

- Includes full ANSI 
standard X39 except COMPLEX 
data type. $500/ - . 
LY - Friend ly overlay linkage 
editor for creating COM fi les from 
Microsoft compatible REL files. Con­
s ructs programs that use a ll avail­
able memory including that used 
by LYNX itself. Program size con be 
increased at leas! 9K without using 
the overl ay featu re. The overlay 
option is vital lo programs larger 
than available memory. Easy to use 
with BATCH and HELP commands. 
$250/ $25. 

access ordering. 

• Westico hos more than 150 programs 
for p rofessionals and businesses tha t use 
o wide variety of microcomputers includ­
ing : TRS-80 Model II. Apple. Vector 
Graphic. Cromemco. North Star. Micro­
polls. Ohio Scienf·ific . Altos. Dynabyte. 
IBM. ln tertec. Xerox. Zenith. Northern 
Telecom. AVL Eagle and more. We're 
working hard to be your software 
company. 

I 

/ T+ " - Compi ler produces 
8080/Z80 code. Standard REL file 
can be linked with other languages. 
Includes linker. debugger d isassem­
bler and special Speed Program­
ming Package with editor and 
Pascal syntax checker. $475/$30. 
c - Compl ies with ANSI 
Level 1 requirements and most useful 
features of Level 2. SCREEN SECTION 
for definition of CRTs. $750/-. 

'( - Family of microprocessor 
cross-assemblers. Designed to run on 
8080/Z80 based microcomputers 
under a CP/M-like operating system. 
Support for Motorola 6800. 6801. 
6803. 6805, 6809: RCA 1802: COP400; 
Intel 8048. 8051 ;MOS 6502. $200/$25. 

- Translates Intel 8080 
assembly language source code 
into optimized Intel 8086 source 
code. $150/$10. 

The Westico 24-Hour Computer Hotline (203t 853-0816 
(300 baudJ for detailed information and quick 

4 Ways to order 

rlt Westico. Inc.. 25 Va n Za nt Street. 
Norwa lk. CT 06855. 

"all (203) 853-6880. 

• T lex 643-788 
I l·up our 24-hour computer (300 

baud ) ( 203) 853-0816. 

COD. MasterCard and VISA accepted. 

Prices do not Include shipping and ore 
subject to change. In CT odd 7W~ sales 
tax. All sa les tlnol. 

Manual price may be credited toward 
purchase of software. 

Dealer inquiries invited. 

WES·43 

Copyrlghl © 1982 Wesl ico. Inc. 

25 Van Za11 t Street • orwalk , Connecticut 06855 
(203) 853·6880 • Telex 643·788 
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Epson MX-80 Print-Control 

Program for the Apple II 


Bill Starbuck 

2100 East Edgewood Ave. 


Shorewood, WI 53211 


How many times have you, after buying a new "toy" 
for your computer, installed the hardware, read the 
manual carefully, and played with the equipment until its 
functions become familiar, only to go back to your 
regular activities and forget much of what you've 
learned? 

This is what happened after I bought my Epson MX-80 
printer. I studied the manual conscientiously and learned 
all the printer-control codes. For weeks thereafter, I did 
nothing with the printer except tum it on and off. By the 
time my Epson Graftrax-80 bit-plot graphics option 
arrived, l had forgotten how the printer worked. 

This time I entrusted the information to the Apple's 
memory instead of my own. I wrote a print-control pro­
gram in Applesoft BASIC, called MX-80 (see listing 1), 
that I keep on disk with my App1ewriter text ditor. 

When the program is run, the screen displays a menu 
of available printer options (see figure 1). The on-screen 
display has some of the instruction codes highlighted as 
black on white . The highlighted options are the choices 
transmitted to the printer when one of the three termina­
tjon codes (EDITOR, PR1NTER, or QUIT) is entered. To 
review the inventory of (nongraphics) printer signals, I 
can choose the INVENT option. 

There is no way to query the printer about its current 
status, so the program records a status file, called 
MX .ST ATUS, that recalls the last instructions sent to the 
printer. This status file is used to initialize the program 
the next time it is run. The status file is especially conven­

166 M>"'h 1~82 © BYTE Public. lions Inc 

ient when a given typeface is used repeatedly . So that 
there will be a file for the prin t-control program to read 

Text co11ti111111.-I '"' µage 17D 

STANDARD • STANDARD FONT 

ITALIC • ITALIC FONT 


STRIKE1 ~ BINGLE STRIKE 

STRIKE2V • TWO VERTICAL STRIKES 

STRIKE2H ~ TWO HORIZONTAL STRIKES• 

STRIKE4 "" QUADRUPLE STRIKES• 


a ONLY WITH NORMAL LETTERS 

SMALL ~ SMALL LETTERS, UP TO 132/LINE 
NORMAL - NORMAL LETTERS, UP TO BO/LINE 

SPACEN • NORMAL SPACING BETWEEN LINES 
BPACET • TIGHT SPACING BETWEEN LI NEB 
SPACEO • NO SPACE BETWEEN LI NEB 

INVENT • INVENTORY OF MX-80 BlBNALS 

EDITOR • SHIFT TO APPLEWRITER'S EDITOR 
PRINTER ~ SHIFT TO APPLEWRITER•s PRINTER 
QUIT • QUIT 

ENTER INSTRUCTION CODE1 

Figure 1: Menu from rhe MX~BD print-control program. The 
menu offers 36 coml1inntioris: 24 with 11ormnl letters (two fonts 
by fo ur strikes by three spacings) : 12 w itlr small letters (two 
fonts by two strikes by three spacings). Yo u can also choose JN­
VENT, ari imnntor·y of th e control signals fo r- the Graftrn..T:-80 
ft1 11ctio11 code5, and one of tliree program-tern1i11C1tion 
options-EDJTOR. PRJNTER, and QUIT. 



TRS-80* COMPUTING EDITION 

©1981 Percom Darn Co., Inc . 'ilrbe Jtercom ~eriplJeral 35 cents 

Percom's DOUBLER II" tolerates wide variations in media, drives 

GARLAJ D, TEXAS - May Zl, 1981 ­
H, ro ld Mauch, pres idenr of Percom Darn 
Company, announced here roday rhar an im­
proved version of rhe Company's innovative 
OOUBLERt< adapter, a double-density plug-in 
module for TR -80 ' Model I compurers, is 
now available. 

Reflecting de ign refinements based on both 
r.heore ical ana ly es and field test ing, the 
OOUBLER II", so named, pennies even great­
er tolerance in variations among med ia and 
drives than the previous design. 

Like the o riginal DOUBLER, the . DOU­
BLER II plugs in to the drive conrroller IC 
sockec of a T RS-80 Model I Expansion !nrer· 
face and permits a use r to run ei.ther single· or 
double-densiry d iskertes on a Model I. 

With a DOUBLER II installed, over four 
cimes more formarced data - as much as 364 
Kbyres - can be stored on one side of a five­
inch di kerte rhan can be stored using a stan· 
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Mode l I 
with the hardware required to run Model LI I 
diskettes. 

(Ed. Note: See "05-80": Bridging the TRS ­
80 ' software compacibi li cy gap" elsewhere on 
rhis page. ) 

The crirical clock-data separation circuitry 
of the OOUBLER [ I is a propriecary design 
culled u ROM-prugru111111ed digit(I / plra.re-lock 
loop dara separmor. 

According ro Mauch, this design is more 
coleranr ofdifferences from diskette to diske t te 
and drive to drive, and also prov ides i111111 1111 it • 
10 peiformonce degradation rnused by cir .11it 
cvmponem aging. 

Circuit misapplication-causes diskette read, format problems. 

High resolution key to reliable data separation 

Mauch said "A DOUBLER II wi fl operate 
just as reliably two years after it is imra lled as it 
will !'WO days afrer installation . " 

The digir.al phase-lock loop also eliminates 
rhe 11eed for trimmer adj11stme11 1s ·typical of 
analog phase· lock loop circuits . 

"You plug in a Percom DOUBLER 11 and 
then forget it," he said . 

T he DOUBLER 11 also fearure.s a refined 
Wrire Precompensation circuit rhat more 
effectively min imizes the phenomena of bit· 
and peak-shihing, a reliab il ity-impairing char· 
acteristic of magnetic data recording. 

T he DOUBLER II , which is ful ly sofrw, re 
comparib. le wich the erev1ou DOUBLER. is 
S•1pplied wirh BLDO 3 

, , T RSDO ' . 
compatible disk operaci ng syst~. · 

The DOUBLER I! sells tor $1.~5, in_E~d ­
ing the DBLDOS disketc~·vl flC.._.V I 

GARLAND, TEXAS - The Pe rcom 
SEPARATOR"' does very we ll for th e Radio 
Shack TR ~.go · Model ( computer whar rhe 
Tandy d isk concroller does poorly at best : reli­
'1bly eparates clock and data sign a ls during 
di k-read operarion . 

Unrel iable dara-clock separation cau es for­
mac verLficacion failures and repeared read 
retries. 

CRC ERROR-TRACK LOCKED OUT 
The problem is mo t severe on high-number 

(high-densiry) inner file tracks. 
As reporred earlier, rhe clock-data separa· 

rion problem was traced by Percom co misap· 
plication of rhe internal separator of !'he 1771 
drive com r lier IC l l ed in the Model I. 

The Percom Separator subst itutes a high­
re olution digical darn separacor circuit, one 
which ope.rares at 16 megahem, for che low­
re olucion one·megaheru ci.rcui r of the Tandy 
design. 

Separa ro r ci rcuits rhat opera te at lower 
frequencies - for example, rwo- or fou r-

megahertz - were found by Percom to provide 
only marginally improved performance over 
the origina l Tandy circu it. 

The Percom solur ion is a simple adapter that 
plugs into the drive controllerof the Expansion 
In terface (El). 

Not a kit - some vendors supply an un­
tested separator kic of re i tors, !Cs an d other 
paraphernalia rhar may be insralled by mod· 
ifying th e co mputer - rhe Pe rcorn 
SEPARATOR i a fully assembled, fu ll y reseed 
plug·in modu le. 

Installation involves mere ly plu ging che 
SEPARATOR into the Model I El disk con ­
troller chip socket, and plugging t he conrroller 
chip into a socket on che SEPARATOR. 

The SEPARATOR, which sells fo r only 
29. 95, may be purchased from authorized Per­

com recailers or ordered directly from the fac ­
to ry. The factory toll -free order number is 
1-800-527 -1222. 
Ed. 11.me; Opening the TRS-80 Expansion In· 
rerface may void the Tandy limi ted 90-day 
warranry. Clrcle 308 on Inquiry card. 

T he Percom DOUBLER II is available from 
authorized Percom retailers, or may be ordered 
direct from che factory. The factory coll-free 
order number is 1-800-527-1222. 

Ed. note: Open ing the TRS-80 Expansion In­
terface may void rhe Tandy limi ted 90-day 
warranry. ·c ircle 309 on Inquiry card. 

AU that glitters is not gold 

OS-80 111
' Bridging the TRS-80* 

soft ware comf)atibility gap 
Compalibi li ly between TRS-80• Modet I di kenes 

and !he new Model Il l i about as genuine as a gold­
plmed lead Krug.errand . 

Trui.:. Model I TRSDOS• diskenes can be read on 
a Model Il l. Bm tirst 1hey must be con entd and re­
recorded for Model I ll operation . 

And you cannot write 10 a Model t TRSDQS• di · 
kcue. No1 wi th a Model Ill. You cannol add a fite . 
Delete a tile . Or in any way mod ify a Model J 
TRSDOS diskeue with a Modet HI computer. 

Furthermore. you r convcried TRSDOS diske 1tes 
~anno1 be converted back for Model I operm ion. 

TRSDOS is a one-way sire.et . nd 1here 's no re· 
1remi11g . A poim 10 consider before swi1ching 1he 
company' s payroll to your new Model IJI. 

Real software compa1ibi li1y shou ld aJJ ow 1he di­
rect . immt'dime in1erchangeab il i1y of Model 1 and 
Model Ill di ke11cs . No read-only limitations. no 
convcrsionlre·recordiog slep · and no chance 10 be 
lcf1 high and dry wi 1h Model llf diskeues 1hn1 can '1 
be run on a Mooel 1. 

What' s the answer~ The answer is Percom 's OS­
80t fa 111ily ol" TRS-80 di k opcra1ing sy 1cms. 

OS-80 program allow direct. immediate imer· 
changeabi lity of Model I and Model Ill diskeue . 

You ca.n run Model I ·ingle-.dcn ity diskelle on a 
Model Ill ; in>ia ll ?crcom· plug-in DO BLER 
adapter in your Model I , and you can run double· 
density Model Ill diskettes on a Model I. 

There's no converSion. no re-recording . 
Slip a11 OS-80 diskclle out of your Model I and in· 

sen it direc tly in a Model Il l. 
And vice-versa . 
Just have the correc t OS-80 disk operating sys ­

1em -OS-80, OS-800 or OS-80!1 11 - in each com­
pu ter. 

Moreovc:r. with OS-80 sy 1cm.~ . you can add , de· 
teie. and update tiles . You can read and write di ket ­
le regardless of 1hc sys1em of origin. 

OS-80 i lhc original Percom TRS· 0 DOS for 
BAS IC programmers. 

Even OS-80 utili ties are wri tten in BAS IC. 
OS-80 is the Percom sysicm abou t which a U.'.'ier 

wro1e. in Creative Computing magazi ne ." ... 1he bes1 
$30 .00 you wi ll ever spend . " t 

Requiring on l. se,·en Kby1es of memory . 0 -80 
di k opcraling syslems reside comple1ely in RAf\•I. 
There ' s no need 10 dedica1e a drive exdus;vely for a 
sysicm di . h .tt c. 

And. unlike TRSDOS, you can work at the track 
e<:tor level. defining and conrrolting da1a fornrnis ­

in BAS IC - to crea1e simple or complex data s1ruc­
tu res 1ha1 execute more quickly 1han TRSDO fi les . 

he P.:rcom OS-80 DOS supports single-den ity 
operation of the Model I compt.ner - price i 
$29.95: 1he OS-800 suppom double-dcnsi1y opcrn· 
tion of Mode l I computers equipped with a DOUB­
LER or DOU BLER II ; and. OS-80Jlll - for 1he 
Modct IJJ of cour e - supports both single- and 
double-densi ty" operation . OS-800 and OS-80/lll 
each sell for $49 .95 . Ci rcle 310 0 11 Inquiry card. 

PRICES ANDSPEC!FICA TIONS UBJECT TO CHANOE WITI-IOUT OTICE. PRICES 00 OT INCLUDE HANDLING AND SHIPPING. 

PERCOM DATA COMPANY. INC. 11220 Pagemill Road Dallas. Texas 75243 (214) 340-7081 
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System Notes-----------­

listing 1: MX-80, mi Aµplesoft µrogrmn tlrat cor1 tm ls the µrint 
of an 	 Eµson MX-80 printer equiµµed with tire Graftrax-80 
oµ tion . 

1 REM LIBTINS 11 
10 REM MX-90 

BY BILL STARBUCK 
20 REM 	 THIS PROGRAM SETS THE 

TYPEFACES OF THE EPSON 
MX-BO PRINTER EQUIPPED 
WITH GRAFTRAX-BO. 

30 TEXT 1AS • CHR$ C4)1DI • CHRI 
<27)1 PRINT AS"NOMON C,I,O"a 
PRINT A•"OPEN MX.8TATUB"1 PRINT 

AS"READ MX.STATUS"1 INPUT A1 
INPUT B1 INPUT C1 INPUT D1 PRINT 

A$"CLOSE MX.STATUS" 
0 1140 PRINT A•"PR4t 1 HOME 1 IF A • 

1 THEN INVERSE 
50 PRINT "STANDARD"11 NORMAL 1 PRINT 

H - STANDARD FONT"• IF A • 2 
THEN INVERSE 

60 PRINT. "ITALIC" I 1 NORMAL 1 PRINT 
" ,., ITALIC FONT"1 PRINT 1 IF 
B • 1 THEN INVERSE 

70 PRINT "STRIKE1"•• NORMAL 1 PRINT 
" = SINGLE STRIKE"• IF B • 
2 THEN 	 INVERSE 

BO PRINT "STRIKE2V'' I 1 NORMAL 1 PRINT 
" • TWO VERTICAL STRIKE8"1 IF 
B • 3 THEN INVERSE 

90 PRINT "STRIKE2H"•• NORMAL 1 PRINT 
" • TWO HORIZONTAL STRIKESI" 
1 IF B • 4 THEN INVERSE 

100 	 PRINT "STRIKE4"JI NORMAL 1 PRINT 
" • QUADRUPLE STRIKESS 11 1 PRINT 

TAB< 1:5) "I ONLY WITH NORMAL 
LETTERS"r IF C • 1 THEN INVERSE 

110 	 PRINT "81'1ALL"11 NORMAL 1 PRINT 
" • SMALL LETTERS, UP TO l 
32/LINE"a IF C • 2 THEN INVERSE 

120 	 PRlNT 11 NOR1'1AL"11 NORMAL 1 PRINT 
" • NORMAL LETTERS, UP TO B 
O/LINE"1 PRINT 1 IF D • 1 THEN 

INVERSE 
130 	 PRINT "SPACEN"JI NORMAL 1 PRINT 

" .. NORMAL SPACING BETWEEN 
LINESN1 IF D • 2 THEN INVERSE 

140 	 PRINT "BPACET"JI NORMAL 1 PRINT 
" • Til3HT SPACING BETIEEN L 
INES 11 1 IF D • 3 THEN INVERSE 

1:50 	 PRINT 11 8PACE0"11 NORMAL 1 PRINT 
" • NO SPACE BETWEEN LINES" 
I PRINT I PRINT UINVENT - I 
NVENTORY OF 1'1X-BO SISNALB"1 PRINT 
1 PRINT "EDITOR • SHIFT TO 
APPLEWRITER'B EDITOR" 

160 	 PRINT "PRINTER • SHIFT TO AP 
PLEWRITER'B PRINTER"11 PRINT 
"QUIT • QUIT 11 1 PRINT 1 INPUT 

Circle 408 on lnQulry card . 



Lis ting 1 co11r i1111ed: 

170 IF Be • "INVENT" GOTO 440 
180 IF BS • "STANDARD" THEN A • 

1t GOTO 40 
190 IF 89 • "ITALIC" THEN A • 21 

GOTO 40 
20-0 IF B• • "STRIKE!" THEN B • 1 

1 GOTO 40 
210 IF Bt • "BTRIKE2V" THEN B • 

21 GOTO 40 
220 IF Be • "STRIKE2H" AND C '"' 2 

THEN B • 31 GOTO 40 
230 	 IF B• • "STRIKE2H" GOTO 330 
240 	 IF Bt -= "6TRIKE4" AND C • 2 THEN 

B • 41 GOTO 40 
2:50 IF Bt • "8TRIKE4" GOTO 330 
260 IF Be • "SPACEN" THEN D • 11 

SOTO 40 
270 IF B• • •sPACET" THEN D -= 21 

SOTO 40 
280 IF Be • "BPACEO" THEN D • 31 

GOTO 40 
290 IF Be • "SMALL" AND B > 2 SOTO 

330 
300 IF BS • "SHALL" THEN C • 11 GOTO 

40 
310 IF Be a "NORMAL" THEN C • 2 
320 GOTO 40 
330 HOME 1 VTA.B 121 PRINT "SMALL 

LETTERS CANNOT BE"t PRINT " 
COMBINED WITH TWO HORIZONTAL 

STRIKES."1 PRINT t GOTO 490 

340 PRINT Ae"PRtl 1 11 1 IF D < 3 THEN 
PRINT Dt1 (4 - 2 * 0>11 BOTO 

360 
3:50 PRINT D•1"1"t 
3b0 E • 801 IF C • 2 THEN E • 81 
370 PRINT Ds1 CHRt <B4>1D•1 CHRe 

(E)t PRINT oe,. IF B < 3 THEN 
PRINT CHRt (70>11 GOTO 390 

380 PRINT CHRS <b9>; 
390 PRINT DS11 IF B • 1 ORB• 3 

THEN PRINT CHRS <72>11 GOTO 
410 

400 PRINT CHRS <71>1 
410 PRINT DS1 (b - A>1 PRINT A•"P 

Rtl O"t PRINT Ae"OPEN MX.BTAT 
US 11 1 PRINT Ae"WRITE l"'IX.STATU 
8"1 PRINT At PRINT 81 PRINT 
Ca PRINT 01 PRINT A•"CLOBE M 
X.STATUB"1 IF B• • "PRINTER" 

THEN PRINT Ae"BRUN PRINTER 
II 

420 	 IF ee • "EDITOR" THEN PRINT 
AS"BRUN TEDITOR" 

430 	 END 
440 	 HOME 1 PRINT TAB< 9>"S DENO 

TES CHR•<27>•EBC"1 PRINT "ST 
ANDARD FONT"I SPC< 24>1"S:5"1 

PRINT "ITALIC FONT"I BPC< 2 
6>1"S4"1 PRINT "SINGLE STRIK 
"ENTER INSTRUCTION CODE1 ''I 
B•• IF B• - "QUIT" OR B• ­ II 

PRINTER" OR B• • "EDITOR" BOTO 
340 

Lis ti11g I co 11r i11rterl 011 µage 170 

Circ le 409 on inquiry card. 



System Notes--------------------------------------------------------­
Li5ting l co11 lim11.•d: 

E"1 BPC( 22>1"SFSH" 
4:50 	 PRINT 1'TNO VERTICAL STRIKES" 


t BPCC 1S) 1 "SFSB''1 PRINT "TW 

0 HORIZONTAL STRIKEB"I SPC< 

13> f "SH•E•1 1 PRINT ''QUADRUPLE 

STRIKES,.1 BPC( 18) r "SESB"t PRINT 

"SMALL LETTERS <16.5/INCH,13 
2/LINE) tTtP" 

460 	 PRINT "NORl'lAL LETTERS <10/ 

INCH,BO/LINE> tTtQ"1 PRINT " 

a WIDE LETTERS CB.2S/INCH,66 

/LINE> •BtP" t PRINT "* DOUB.L 

E LETTERS CS/INCH, 40/LlNE> 

tQt8"1 PRINT "I RETURN PRINT 

HEAD LEFT W/O LINEFEED t<"1 PRINT 


TAB( B>"I THESE TERMINATE A 
T END OF LINE"1 PRINT "SPACE 

6 LINE8/lNCW'1 BPC< 19> t "*2 
II 

470 	 PRINT "SPACE B LlNEB/INCH"J BPCC 

19> J "e0'' 1 PRINT "SPACE *!72 

I INCH CO<•<B6> "I SPC ( 10 > r "t 

A 4t"1 PRINT "SPACE *1216/INC 

H <0<4t<2~~> "f SPC< 9) I "t3 4t" 

1 PRINT "FORMFEED"J BPC( 23> 

I °CHRt <12> "1 PRINT "FORM LEN 

BTH • * LINES C0<4t<2:56> t 

C *" 1 PRINT "BET HORIZONTAL 
TABB"s BPC< 6> 1"•D *1 #2 ••• 

o•• 

480 PRINT "HORIZONTAL TAB "OVE"t 


SPCC Blt"POKE 49296,9"1 PRINT 
''SET VERTICAL TABB " J SPC: C B> 
1"t8 •1 •2 ••• 0 11 1 PRINT "VE 
RTICAL TAB MOVE" J SPC ( 14) t" 
CHR•<l1)" 

490 	 INPUT "PRESS "RETURN ' TO CON 

TINUE. "1C•1 BOTO 40 


T i!:tl co111i1wed from pnge 166: 

the f irst time it is run , l've included a brief program, 
shown in listing 2, that creates a status file. (Listing 2 aJso 

U ting 2: This program cteates a disk file, called MX. STATUS, 
rhat is accessed by tlte program i 11 listing 1. You must ru n tl1is 
short program prior to running the MX-80 prin ter program for 
r/1e firs t tim e. 

JO RE# 	 THIS PROSRRH CREATES 
R FILE, #X.STRTUS, OF 
PRRRH!TERS THRT RRE 
USEP BY THE HX-80 
PROSRRH. 

20 R 	• J:RI • CHRI (~)s PRINT RI 
NOPEH HX.STRTUS•s PRINT Rf•M 
RITE HX . STRTUSN& PRINT RI PRINT 
R• PRINT RI PRINT Rl PRINT R 
fNCLOSE #X.STRTus· 

shows the italic font that is available with the 
Graftrax-80.) 

The print-control program is designed for the Apple­
writer word processor, but can be adapted to other text 
editors by modifying lines 1501 160, 410, and 420. To use 
the program with Applewriter : 

1. Enter S to save the text file. 
2. Enter Q to quit Applewriter. 
3. Enter RUN MX-80. 
4 . Tum on the printer. 
5. Enter choices from the menu. 
6. Enter Printer to quit the MX-80 program . 
7. Enter L to load the text file. 
8. Enter P to print . 

Do not tum the printer off between running the print­
control program and the actual printing because your 
choices will be lost as the printer resets to its default 
options (STANDARD, STRIKEl, NORMAL, SPACEN). 
You may switch the printer offl ine and manually advance 
the paper by pressing the formfeed or linefeed buttons 
without affecting the typeface settin gs. • 

THE 

4BS0~1EEE 488 TO S-100 INTERFACE 

S· 100 

• Handles all IEEE- 488 1975/ 78 funct ions 
• IEEE 696 (S-100) compatible 
•MBASIC subrouti nes supp lied; no BIOS 

mods required 
• 3 pa rallel ports (8255A·5)
•Industr ial quality : burned in and tested 
• $3 75 

!Dealer inquiries invited ! 

D&V\/ DIGITAL 
1524 REDWOOD DRIVE 
LOS ALTOS, CA 94022 '1415 1 966-1460 

110 Mu.:h l91fl fil BYTE Publlatloru Jnc 	 Circle 116 on Inquiry card . 



5 or 10 Megabytes in a desk-top micro 
If you need 5 Megabyte capaci ty grab ou r~~ 
Grab our SuperTen for 10 Megabytes and join the 

hundreds of users world-wide. 

• 	 12" CAT • 700K or 350K floppy disk back up • Dual RS232 ports 
• 	 5 or 10 Mbyle (formatted) 51/• · Winchester type • Dual Z-80A processors with 64K RAM • Full ASCII keyboard. numeric pad. user­

hard disk • 4 MHZ Clock frequency programmable func tion keys 
• 	 Complete and ready to run with CPIM'M 2.2 

CMC NTERNATIONAL 

A Division of Computer Marketing Corporation 

10058 Main • Suite 220 • Bel levue, WA 98004 • Phone (206) 453-9777 • Telex: 152556 SEATAC 
Call or write for the dealers nearest you. Call Toll-Free 1·800·426·2963 
Circle 77 on inquiry card. 

Distributed by: 
Compu Oata Oivors i l io<! Data Input SRL Foalharbed (Pty.) Lid Olalog Computer Treuhand 

I Bala Cynwyd Plaza 8043 W. 82nd Ch il o 1830 156 Main Rael Road Soeburgstresse 16 
Ba la Cyo wyd, PA 19004 Ind ianapoli s. IN 46278 1227 Buenos Aires. Argen11na Johannesbur11. South Africa 6002 Luzern 
[215) 6&7-6843 (3 17) 2~3·5876 Telex: 9191 FINCO Switzerland 

Telex : 72227 OCL 



Hardware Revievw 

Graphics II by Selanar 

High-Resolution Hard Copy from a DECwriter 

A picture, a thousand words, or 
both-that 's what you can print out 
on a DECwriter II terminal outfitted 
with the Selanar Graphics II attach­
ment. This versatile modification 
provides a host of features for the 
DECwriter (by Digital Equipment 
Corporation): high-resolution 
graphics , bidirectional linefeed , 
multiple character sets, the ability to 
print standard, boldface, and double­
width characters that can be rotated 
in any one of four directions, and· 
several other useful options that cost 
extra if purchased from DEC. 

Our interest in this unit began 
when we saw it featured in the new­
products section of a digital-elec­
tronics t-rade magazine. We were es-

DEC .,,,,f DECwril<>r nre trademarks of Oigi111I 
£'11.ipmrmt Corpontlio 11 , Maynard . Mas>· 
,, c/111>elfs. 

Graphics JI i a regi..s terl!d trademark of Sdnnar 
Co rµarntimr . Sun/a Clara , Ct1lifornia . 
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pecially interested in the claim that, 
with this attachment, a dot could be 
printed anywhere on a standard 
DECwriter page and that up to 
1.045,440 points could be addiessed . 
For $850 (less a S percent educational 
discount). this seemed like a low-cost 
way to high-resolution graphics, so 
we ordered a Graphics II modifica­
tion from Selanar Corporation. 

In less than three weeks the unit 
arrived. The box contained the 
Graphics 11 circuit board , a power 
cable consisting of three wires : blue, 
black, and orange (the same color­
coding used by DEC). six #8 nylon 
screws and nylon washer (already 
attached to the circuit board ), and a 
user's manual. 

Installation and Tes ting 
With the help of the user's manual, 

ins talling the Graphics IJ board was 
simple and straightforward. First, we 
examined the board for any damaged 
or loose components. (The manual 

provides a list of likely sources 
trouble. ) In our case, we found the 
ground connection of the TTL 
(transistor-transistor logic) interface 
socket ()4) to be loose and had to 
touch it up with a bit of solder; other­
wise, everything was in order. 

Next, the board was prepared for 
installation by selecting from the sev­
eral available jumper op_tions (i.e., 
parity, bell, serial interface, and data­
transfer rate). Step-by-step instruc­
tions are accompanied by two full­
page photographs that show the in­
side of the DECwriter before and 
after installation of the Graphics II 
board . The photos are inval.uable for 
locating and identifying the various 
components important to the in­
stallation . 

Following the instructions given in 
the user:s manual , the original DEC­
writer board was removed . (A screw­
driver is all that is necessary for this 
and the following operations .) The 
Graphics 11 board was attached to the 



So useful and 
adaptable it's like 
having an Award 

Winning programmer 
on staff. 

What is GBS? 
GBS is both a powerful, relational data 

base management system . . . and, more 
importantly, a very powerful applications 

development tool. As such, it can deliver prO' 
grams that match your specific business require­

ments . . . not just those of the average business. 
The final result is increased productivity now and in 

the future. 

Surprisingly Easy to Use 
GBS has been honed and refined for two years, so it meets the 

needs of the user who wants programs that work without a lot of 
computerese! To that end, GBS operates with a simplified fill·in-the­

blanks approach. The user merely fills in blanks and GBS does the 
rest . . . acting like- an in-house programming whiz! 

Since you need know only 15 instructions to utilize the full scope of GBS 
you should be able, after studying our exceptional documentation for a few 

hours, to develop your own business programs ... general ledger, inventory 
control , order entry, job costing and more. 

Relational Data Base 
Management of business records is a must for profitability. GBS 

handles it for you with unbelievable accuracy, speed and ease. For 
example, three data files of up to 64 thousand records and 1 

million characters can be concurrently in use ... and multiple 
Indexes fully maintained (yes, fully maintained!). GBS ... truly 
the quality solution in business software. 

Only $700. On disk, including documentation. 
Requires CP/ M• 

Dealer and distributor inquiries invited, 

QUALllY SOFTWARE ~ 
6660 Reseda Blvd., Suite 1 05 

Reseda, Calif. 91335 
(213) 344·6599 

Circle 328 on Inquiry card . 
°CP/ M is a trademark of Digilal Research, 
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Circ le 271 on inquiry card . 

s ix 	 moun ting points on the DEC­ the terminal 's power supply . ThisMB c IP-·-------·I
I w ri ter back panel using the a ttached completed the assembly of the unit. S Y S TE M S Inc. I 

nylon ha rdware. The cables p rovided Sufficient wa rnings are included at 
with the DECwriler were then con­ each step to insure a virtually 

•• (203) 342-2747 ••· nected to the new circuit board and foolproof installa tion. Total installa ­
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I 
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SlNGLE SIDE (BOX Of 10) S24 .50 I 
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I 	 I 
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W STOCK INCLUDING CARDS<>CABLl:S 

ALWAYS CO!t PETIT1V6LY PRICED SS 
 I 

I 

C. ITOH $1499 

DlABl..O 630 $1990 
 I 

I 

NEC SPINWRITE:R 77l0/7730 52590 

NEC SPINWRITER ];;10/3530 $1950 
 I 
NEC SPINWRITER 7720 KSR 52990 
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I TERMINALS I 
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COMPUTER SYSTEMS I 
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POR'l'LAtlO , CON~ . 06480 

L TWX/T8LBX 710-428- 63 45 .I 

the three-wire cable was connected to 

At 	a Gla nce 
Name 
Graph1c.s tr 

Use 
Enhancemen1 to th DECwriter II printer 

Manufacturer 
Selanar Corpora tion 
305<1 Lawmice Expre1sway 
San1<1 Clara . CA 95051 

Dimensions 
'1 8.3 x 26.7 cm (19 x 
I0.5 1nchesl 

Prlce 
S895 

Hardware Newed 
DECwrl1er LA35 or DECwnter LA36 

Software Needed 

Non 

Hardware Optlo,,s 
Precis ion 1rac1ors. s50 ~ tra 

Documenta tion 
SO·page manuar. Includes schemallcs 

Audience 
DECwmer ownf'r~ cJes1nng h1glHesolut1on 
h rd·copy graphKs 

Features 
Prim spE'ed.characrer mooe c111e1age 36 
cps-graph1n mode average J 1ps. 
[rammjrnon rates . sejenab1e 10 1200 ops, 
with X·on and X·off; Interfaces: 20 mA 
curre1n loop, ErA RS232. TTL /for mo<leml . 
r1ne length. ch<11Ccter mooe. 132 charac· 
lers-grapt11c.s mode, 1320 dots. 5pacJng 
c:he1racter mode, honzomal, JO cp1-ver· 
tiCAJ. 6 lpr; graphles mode· horizonLJI, I00 
dots per rncn-verHcal, 72 dais per Inch. 
four complete charac1e1 secs rncruoing up· 
percase and lowercase · ASCII character 
set. APL charac ter sci. Math/Greek charac· 
rer set. user·defineo char.iCIE'f )el r10.:ie1 
from keyho.ird or computer into memoryl. 
boldface· all c~1ar cters; four rotauom all 
characrers. double w1drl1 au characters 

Paper 
Vanable w~dt11 7h cn1 13 1nct1es) to 
37 .8 cm (14 ';'" jnches), up lo o·parr Forr115 
0.020 In ma~1mum lhlCkne~s: tractor-drive 
line fe d 

Power Requirements 
120 V AC 50/60 Hz 

tion time was about 30 min utes . After 
verifying that all connectors to the 
Graphics Ll board and all components 
on the board were secure, and thal 
there were no loose parts, tools , or 
other items left on the circuit board or 
in the internal cabinet area of the ter­
minal, the uni t was ready for testing . 

T he testing procedure is straight­
forward and can be done withou t 
sophisticated test equipmen t . By 
switching the OECwriter to local op­
era tion, the user can run t.hrough the 
variou features, including graphics , 
and verify that everything is working 
pro perly . O nce everyth ing is opera ­
tional, the l/O (input/ou tput} int r ­

face is checked and the prin ter .i 
ready to use. 

Printer Adjustment 
Our unit worked immediately a nd 

we were soon prin ting out the dif ­
ferent charac ter sets in boldface and 
double-width ; however, some char­
acters did not seem well formed. ln 
addition , the tractor drive had a 
tendency to slip . The character prob­
lem, we were told , was ca used by 
minor variations in parts such as th 
drive and s tepper motors used in dif­
fere nt DECwriters; thi can result in 
different levels of performance de­
pending on the user's spec ific ter­
minal. To compensate for these varia ­
tions , the Graphics 11 unit has built-i n 
adjustments that can be set to obtain 
optimum performance. An oscillo­
scope, preferably one with dual- trace 
capabili ty, is necessary for making 
these adjustments. The procedure 
ou tli ned in the user's manual gives 
two types of adjustments: prin t col­
umns and print-speed control. In our 
case, we simply adjus ted the forward 
and reverse prin l-speed con trols and 
the character · prin ted out perfectly . 

In operation, the enhanced OEC­
writer can fu nction as an unmodJfied 
terminal. as a terminal featuring 
many of the opt ions offered by DEC 
a t extra co t, and in the graphics 
mode (a comple tely new fea ture). 
System commands are selected by 
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"We provide business 
programs as individual as 

your business needs?' 
"Allow me to introduce myself. I'm a Vector 

computer, dedicated to the advancement of society. And 
I'd like to tell you how a computer can help you man­
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob­
ably the most flex ible and cost-effective computers you 
can find . 

"Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, com missions, persona lized mass mail­
ings, charts and graphs. We Vectors can even talk to each 
other and to other bigger compu ters. 

"Un ique combinations of our ind ividual pro­
gra ms can actually customize me to meet your specific 
requi remen ts. Any combination of our software pack­
ages can be assembled right off the shelf, to help you 
rea li ze your full potentia l as a sa lesman, merchant , 
stockbroker, clergyman, contractor, real estate or insur­
ance agent or whatever your business. 

"Choose from Memorite Il l for word processing 
and mai I list management, Execuplan for financial plan­
ning and forecasting, Business Accounting, Data 
Management for f ili ng and sort ing information, Com­
munications and a host of others. And, of course, all we 
Vectors come with the popu lar CP/ M operating system. 

"For more information and your local dealer, 
ca ll us at (805)499-5831 or (800) 235-3547. In Cal ifornia , 
ca ll (800) 322-3577. Or write to us at 500 North Ventu 
Park Road Thousand Oaks, CA 91320. 

"We'll show you how we sma ll information systems 
can mean big business for you'.' 

Clrcle 400 on Inquiry card. 
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Vector Graphic, Inc. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 
Soldano sui:icported t>y aoo dealers worldwide . 
Vcetor Products are al) proved on Genera l Serv1ces Admtnistra t1ori authorjzed ADP 
scheduled price lis• 



Control 
Code Name 

cl form teed 

cN APL characte1 set 

co Normal character set 
ESCS Print entire 

character set 
ESC 7 Upside-down 

print mode 
ESC8 Sideways I 

print mode 
ESC9 Sideways II 

prlnt mode 
ESCO Double-wldth 

characters 
ESCA Boldlace characters 
ESCC Special reset 
ESCF Power-up reset 

ESC G Up 1/4 line 
ESC H Down 1/4 line 
ESC N Third character sel 

ESC P Fourth character sel 

ESCO load-memory 
oharaoter set 

ESC B Enter graphics mode 

ESCJ Set bar mode 

ESCC Exit graphics made 

Description 

Advance paper to beginning of ne)( l lorm (top ol 

page) . 

Selects second character set (factory sel with APL 

characters). Once selected. all charac ters plinted 

are as defined lrom this PROM . 

Selects normal character set. 

Test mode. 


Rotates characters 180° 

Rotates characters 90°. 

Rotates characters 270°. 

Prints double-width characters. 

Prints each charac ter ln boldlace, 

Returns DECwrller to normal conl1gu ratlon 

Resets all modes, character styles , labs. and lop of 

lorm (also occurs at power-up). 

Moves paper up 114 line al a time. 

Moves paper down 114 line at a lime. 

Selects th ird character set (factory set !or mathe· 

matics symbols and selected Greek tellers) . 

Selects fourth charac ter set as delined in program­

mable memory. 

Delines fourth character set to be loaded Into pro­

grammable memory. 

Enters graphics made. Ali oharaaters Ignored ex· 

cept " (" .. ... "1". and dlgil t; O through 9 

In graphics mode. prints an seven dots Instead of 

one at a lime. 


Table 1: Command codes u5ed by the LA36 DECwriter fl wit Ii tile. Se/anar Graphics 
{/ modification. Codes in the table preceded by a lowerrn.se ''c" are entered by 
/10/ding down the Control key wliile entering tile indicated code (similar lo the stan­
dard procedure for typirig any uppercase letter by using llte shift key). Othe1· codes 
are entered by typing ESC (escape) followed by the indicated letter. 

either a Control code or an ESC 
(escape) code . The Control code is 
obtained by simultaneously pressing 
the Control key and another key to 
select a given function. The ESC code 
is a two-step operation: first the ESC 
key is pressed , then the key that 
selects the desired function , Pressing 
ESC a second time cancels this com­
mand sequence. Ta ble 1 is a list of 
some of the more important ESC and 
Control commands that function in 
the normal (nongraphics) and 
graphics modes. 

Other system commands that can 
be implemented with Graphics II a.re 
horizontal tab control (advances the 
print head to the next column posi­
tion with a set tab); vertical tab (ad­
vances the paper vertically to the next 
line with a vertical tab) ; set horizon­
tal tab (sets a tab where the head is 
positioned, up to 16 tabs may be set); 
reset horizontal tab (resets the in­
dividual horizontal tabs at each 
desired head position); set vertical tab 
(sets a tab to any one or all of 16 ver­
tical tab positions); and reset vertical 
tab (resets an individual vertical tab 
at the present position of the print 
head). 

In addition, you can activate the 
bell. reset the top-of-form position , 
enable the automatic linefeed with 
carriage return, backspace, and issue 
a special Here-is message where up to 

~~~L ~'\ ~'4.e-..
'b"' ro~~o ~~,(b(\~<( .crot><fd ~~e c;O ~'li ,o.. 

'};, ...1 "\o'( .,.00' ~,00~ . , 


~~; ~fj. 0{'0~~Q , 


.n~ ,_o -:.,~~l'o..~r'/>(\ 

'II( ~'V \(\c; ~0 Price 

Mode l Capacity Unit Price 
MP-064 64K +parity $ 495 
MP-128 128K+parity $ 995 

~e b <b'('
,<o~~~Oj 

MP-192 192K+parity $1295 
MP-256 256K +parity $1595

Also available: All memories are 250 nsAccess Time
(A) 2-Port, RS 232; Capable and 410 ns Cyc le Time. ASYNC, BISYNC, SDLC & 

Fully assembled and tested. HDLC Model: CC· 232 $240 
(B) Wire-wrap Development Kit 17925 Sky Park Circle, Suite B

(w/W board & Extender) lrvrne. CA 92714 (714) 540-1333Model; WW-070 $95 
~ - ­ASIAvailable Soon: Dealer Inquiries 


64K-256K Error Cornectlng Memory RESEARCH INC. welcome. 
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Invisible or lnvfncible? 

It all depends on your perspective. 


The Vision soc is a video display card that 
gives your AppleTM terminal an 
standard 80 column by 24 line display 
screen with a full 1 2 8 character set in ­
cluding upper and low er case 
w ith t hree dot descenders . It is compat ­
ible with all existing Apple™ BASIC 
software and allows the use 
column lower case text with pro ­
grams written in BASIC, FORTRAN 
Pascal , M icrosoft CP/ M™ and 
ASSEMBLER. Full commun ications 
driver support al lows the Apple 11™ 
to operate as an intelligent terminal 

Def initely invin cible. Ask Softa lk 
magaz ine ed itors . who rated 
Vision 80 © the Best Apple ­
v ide o d isp lay card on the 
market . 

But the Vision so@card has an 
" Apple" com mand vocabulary 
including H-tab, V-tab, HOME, 
TEXT, PR# GRAPH ICS) . 

industry ­

letters 

of 8 0 

ever 

No changes in operating or programming 
procedures are necessary to produce what­

sophisticated displays you require . 
And it doesn 't interfere with the operation 

of popular Apple™ compatible peripher­
als. Except for the enhanced display, 

it ' s as if you 
had never installed the Vision 80 

in your Apple II
fM 

computer. 

Definitely invisible. 

Ask your local computer dealer for 
a demonstration of the invincible, 

invisible Vision SO @ video 
display card by Vista Computer 

Company. Or correspond w ith 
us di rectly: Vista Computer 

Com pany , Inc . 1317 East 
Edinger , Santa A na CA 

92 705, (714) 9 53-0523 . 
Toll tree order line : 

(800) 8 54-8017 . 

Be sure to inquire about our new 
Vision 40, a softscreen program­
mable charac ter generator fo r 

Apple II™ computers. It 's great 
for graphics and p erfect for 

foreign language applications. 

Perceptive Perspective 

Vlstu:a-----


COMPUfER COMP.ANY, INC 

Circle 404 on lnquliy card. 1317 East Ed inger • Santa Ana, CA 92705 
714-953-0523 800-854-8017 

@1981 Vista Computer Co., Inc. 
App1e and Apple II are trademarks of Apple Computer Inc. CP/ M is a trademark of Digita l Research Inc 



32 characters encoded In PROM (pro­ Seven bytes are required to define 1000-character buffer for serial 1/ 0. 
grammable read-only memory ) are each character: one for each column In this mode, the printer will auto­
transmitted as if from the keyboard of the ma trix. For convenience in en­ matically print characters as fast_as it 
(e. g., for an automatic password tering characters from the keyboard , can . Data not ready for printing will 
sign-on to a remote computer). each byte can be entered as an ASCII be temporarily stored in the buffer; 

(American Standard Code for Infor­ however, the programmer must be 
"Normal" Printing Operations mation Interchange) character. careful not to overflow the buffer. To 

In the printing mode the Selanar Using the boldface character op­ prevent this, an X-off character is sent 
Graphics lI acts as a normal DEC­ tion, we are able to emphasize words to the host computer when the buffer 
writer prin ter with enhanced capa­ and headings, or even print out an en­ is filled to within 100 bytes of over­
bi li ties. We can select any one of four tire document in this type style for a flow; an X-oH character is then sent 
character sets: standard, APL, mathe­ more pleasing appearance. Figure 1 for every additional character re­
ma tical, and user-defined. The first shows the first three character sets ceived . When the buffer is emp tied to 
three se ts are encoded in PROM, the and the various type styles available fewer than 100 characters, an X-on 
fourth is stored in programmable with the Graphics II enhanced DEC­ character is transmitted. Thus, the 
memory. The fourth character set writer. The one-quarter-up and one­ programmer does not have to worry 
may be loaded from the host com­ quarter-down linefeed option is in­ about overflowing the buffer or other 
puter or entered manually from the va luable for printing the superscripts timing considerations, and data 
keyboard; once loaded, it remains in or subscripts tha t are often necessary transfer rates of up to 1200 bps (bits 
memory until the DECwriter is when writing chemical or mathemati­ per second ) are possible. The X-on / 
turned off . cal eq uations (see figure 1). as well as X-off option need not be used if the 

The programmable character set printing chemistry manuscripts, ex­ programmer is careful to take into ac­
can contain up to 94 printable charac­ aminations, and writing computer-as­ count the time needed to execute a 
ters. Each of these is represented as a sisted instruction uni ts. carriage return and line feed, horizon­
7-by -7 dot matrix with the top dot tal tab , vertical tab, graphic vec tors, 
corresponding to the most significant Data Buffer and Here Is, to avoid overflowing the 
bit and the bottom dot to the least . The Graphics II unit also has a buffer. 

I 'IXI. I 
LJ~[!J~~ l~ 

Telecommunications package to Interface your Mlcrocompu· 
ler lo the Western Union Telex II (TWX) Network. Your outgo­
ing messages are edited to perfection using your text editor. 

and ere then formatted and sent 
by TXL. 

Incoming messages are re­
ceived . displayed on your CRT, 
stamped with the current date & 
lime, and written lo disk storage. 

Order TXL today and put the 
power of your Micro-computer to 
work on your most lmporlenl 
communications! 

(Currently requires Z·80 CPU 
and CP IM) 

TXL: Telex L.lnk Is available now for Telex II (TWX) from : 
Our Dealer: John D. Owens Assoc. (See IM l r ad lscwhere) 
or direct from : 

Cawthon Scientific Group 
24224 Michi~an Ave. 
Dearborn Michigan 48124 
Phone: 313-565-4000 Telex II: 810-221 -1265 

GRAPHIC S II CHARACT E: R SE:TS 


STANDARD 

1 • U :X &#< ).Jt" •- . /O t::?:HS67 89 : ; · :>'? 
ctAF•CD ITGUJ JKl.~NOPnRST Ut.AIX'(;!( \ :r ­
' dbcd(.> ( gh i Jl-~ l W'M.J •~u r 5. t.u ... wllu ::::>'\ ·("" 

' 1•~~1.·( >:a+, - ./012~56799: J<•>? 
~BC.OEFGHl.JKLKNDPORSTUVWIXYZC\J ..­

• a.bcdc:rf#h i .Jlt. l •no...P.,..5 tUVW;tC!lj!Z<: >­

1· ~ -~~·<•*+. - . /0 123 4 ~ 6 709 > ~ <->~ 
lllftA B< .; l.) I:!: f!~' fr) H :L ... JI < L. MN D P (~ t:~ G : T l ,J V W X V Z C ....,_ :;1 "'--­
' .rn t;;,, <;: r:,1 <·: ~ ·V ~.'.J f · ~ • ~ ...J • ~- '.L ~'tt 1~· , c • :t""" t~ r u~ ·t·~ •--• v 1..J1 l ~ [ ' "' • ... -<: t ;>-­

MATHEMATICS 

1 ' .Z"" :a • ( > '1 ·h - . /t)L:t~4~?89: j XifCJQ 

...AerA£ZH9 t I< AtUf ; OnP [ l y ID X: l'O:. t 4)~-t t -0 
ra J ¥ :n::. ( 'l.'J 1. 111.l..uv(O T POl"uipxlflwSC" G:.1/1,: 

AP L 

""" J { J..or) J~ ,.,r+ t • . / 0\'234 $0799( Ci~ ! \ 
""'q llL, .. _ vn,·· tHTQ•'f/ .... IJl"':::> t C t- t-o · ~ .l­

°"':lll>CDt: .. o•~ J: ..Jl(lJ•O l D,,.Q R.G T UV w;c ~- :::-( ..i}-$ 

CHEMICAL EQUATIONS 

Figure 1: The character sets and type sty les preprograrnrned 
into !he Grapli ics fl modification. Under the Normal p,.inling 
mode. subscripts a11d s1.1perscripts can be prin ted easily w ith the 
114 linefeed capability , and cl1aracters may be pri11ted as 
boldface, large . o r double widtl1. 
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• •m1 
You don 't have to settle for 
standard equipment. Let MTI 
and Alpha Byte help you build 
the Model Ill you want. 

MTI FLO PPY DISK ADD·ON KITS 

Now fOU can upgrade your 16K level II Model Ill lo 
a lul l 48K Disk System the easy way w11h MTl 's 
Dooole Density Disk Con1roller and your choice of 
Disk Drives You can choose 40 track . Double· 
Sided 40 !rack or Double·S1ded 80 track Drives to 
supp'y your disk s1orage needs Fony Track 
Drives store I75K , Double-sided 40 Track drives 
store J50K Four Double-Sided BO Track Drives 
prov1d up to 3 MEGABYTES ol On ·Line slorage 

INTERNAL DISK DRIVE KlTS 

The l1rst drive k11 1ncluds one Tandon Disk Drive . 
MTI Double Density Controller , Swit ching power 
supply 32K of RAM . all mounting hardware . 
"Cables and De1a1led lnstallallo~ lnslruct1ons The 
secord internal drive k1l includes a second drive 
a~d the necessary installation hardware 

r 

EXTERNAL DRIVE KITS 

Two external drives can be allached lo any dual 
drive Model Ill Computer 

•O 	!RACK EX1£All>\L DRIVES 
DRIVE 110 l 379 00 
ORl\'E ~O • 359 00 

DUAL HEAO •O TRACK EX TER'IAL OR1VES 
~~~l ~00 
ORI VE llO ~ 479 00 

DUAL HEAD 30 TR.I.Ck EX TERPIAL [)RIVES 
DRIVE ~0 l 	 679 00 
ORIVE Ila 4 	 659 00 

FIVE MEGABYTE EXTERNAL 
WINCHESTER HARD DRIVE . 2795 .00 

Add the Ulllmale 1n Fast High Capaclly Disk 
Storage 10 any Model Ill Floppy Disk system 
Reliable Winchester technology provides enough 
slorage far the largest business files Wlnchesler 
oisk drives have greatly increased dala transfer 
rales and lhal means taster program and file 
loading This 1s a comple te self conlained syslem 
lhal connecls lo a standard Modal 111 Disk System 
in minutes wllhoul any mod1hca11on to the com· 
puler 

MODEL 111 DIAGNOSTIC PROGRAM 49 .95 

A complele d1agnost1c program lor lhe Model 111 
Tests RAM and ROM . video display and all disk 
drives Catch problems while lhey re small and 
oe sure that your Model 111 1s in perfect running 
cond1t1on 

Ill: 
MODEL Ill CP/M-80 NOW AVAILABLE! 849 .00 
CPI M" & 80 Column Kil . 

Now you can run proven CPI M based software on 
your Model 111 . with standard SO·cotumn display 
A simple Internal modifica tion will transform your 
Madel Ill inlo a NEW computer and allow you lo 
run CP/M lhe industry·slandard operating system 
and assure you of a large supply al line software 
Includes CP/M 2.2 

MODEL Il l SPEED-U P MOO . 149.00 

Now you can run your Model 111 at 4 MEGAHERTZ. 
!hat 's almost double lhe standard speed This 
s1mple-to·ins1all kit does require some so ldering 

MODEL Il l COOLING KIT 44 .95 

Heal build up is a ma1or cause or sys1em failures 
and llJkey· operation This kll orov1des excellent 
cooling 

DOSPLUS OPERATING SYSTEMS 
FOR THE MODE L Ill 

Solrd BUG-FREE opera11ng systems for lhe Madel 
Ill Supports different size dnves on lhe same 
sys tem and Basic Program Chaining with 
variables saved in memory 

40 TRACI\ 99 00 
BO TRAC 119 00 
EXPAllOEO OOSPlUS 3 3 8 1~9 00 

Read and Write 40 I rack O.sk•l1U on An BO Tra(~ Srst•m 
HARO DISK OOSP,US 299 00 

Suoporls Ina MT I 5 MEG HARO DISK 

CPI M •s a •eo lrademark ot D•a11a1Re~•a•cn 


We guaran1ee everything for 30 days II 
any1h1ng is wrong . return lhe item and we ' ll maKe 
tt right And , of course . we'll pay the shipping 
charges . 

We accept Visa and Master Card on all orders 
COO orders . up lo $300 00 

Add $2 .00 tor slandard UPS shipping and 
handling on orders under 50 lbs. delive red In con· 
tinen1a1 U. S Call for shipping charges over 50 
lbs Foreign . FPO and APO orders add 15% tor 
shipping Call1ornians add 6% sales lax. 

Prices quoted are for slack on hand and are 
sub1ecl to change without notice 

31245 LA BAVA DR. WESTLAKE 
VILLAGE, CALIFORNIA 91362 

' 0 IR~C~ ORl'I[ SYS TEM 
ORIVf NO 1 ~·1 695 00 
ORtVf •lO { Oil 219 00 To order, or for information call: 

•10 	 TRAC OUAI HEAD SYSTEM 
DRIVE 1,0 I 779 00 
QRI V[ NO ( :)B9 00 (213)706·50 iA~CI< OU At H(AQ SVSiEM 
OR Vl NO I 9l9 00 

OAIV[ NO 2 569 00 To use our 24·hour modem order line, call: (213) 883-8976. 
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THE GRAP HI CS MODE 

1\CCUMULATOR 	 GRAPHICS COMMAND S 

x2 	 TO X1 , YJ. TO Y1, 
( 	 CLE AR ACCUMUI ATOR 

ACCUMULATOR TO X2 AND CLEAR 

ACCUMULATOR TO Y2, AND CLEAR 

) 	 DRAW LINE FR OM X 11Y TO X2 ~Y2 

POSIT ION PRIN1 HEAD TO X1,Yl 

(2b ) 

EXAMPLES US ING GRAPf-- ICS .CO~v1MAN D S 

LOCAL - (800,2 00.( 00, )(1GOO ,1 50 )____/ 

BASIC - LPRINT -~ t ;STR $(800); \ " ; ST R$ (200 );~ .(" ·STt; i c iu , )~ 
~ ,) (v ; STR $ (1000 ); ~,V ; STR $ (1'1G ) ; ~)" 

LOCAL - (90C,500 .(1000,450. )800 ,450.)800 ,550.). OGC·. 50.) 

x 
Figure 2: Graphics-mode sample 011tp11t . Figure l a iues a s w1111111ry of th e graµ/1i cs 
command procedures, as printed i11 the graphics mode. Figimt 2li shows /i ow straig/1 1 
lines are drawn . 

Graphks Operation 
The graphics mode is entered a t 

any time with an ESC B and exited 
with a ESC C command. Graphics are 
done a page at a time, with each page 
consisting of 792 lines with 1320 dots 
per line . The orig in (O ,O) is located al 
th • upper left-hand comer of the page; 
the bottommost right-hand corn r 
corre ponds to the point \1319,791 ). 

In the graphics mode, the system 
re pnnds onJy to the digits 0 through 
9, parentheses, the right bracket, the 
comma, and the period; all other 
characters a re ignored . 

The comma transfers the pre ­
viously er.tered nu mber from the ac­
cumulator to the X2 register and then 
clears the accumulator. A left paren ­
th is copies X2 into Xl and Y2 into 
Yl and also clears the accumulator; a 
right pa ren thesi is the command for 
d rawing a li ne between Xl,Yl and 
X2, Y2. Th.is sequence of ope.rations is 
summarized in figure 2a. E amples of 
lin s drawn using these commands 
a re shown in · figure 2b. A lso il­
lustrated is a BASIC print sta tement 
that shows the method of drawing 
line under program control. Note 
that a comma indicates that the num ­
ber preceding it is an ordinate valL1e 
and a period indicates that the pre­
c ding number represents an ab cissa . 

Thu s, {A,B.(C,D. ) will draw a line 
between A.B and C,0; (A ,B.(C, } 
draws a horizontal line between A,B 

ACT-85 THE CP/M* TERMINAL WITH 

BUILT IN LOCAL NETWORK 

NETWORK MONlTOR MASS STORAGE COMPUTER 
• 	 access to a II prin t.e rs . 12 " monitor • 0 to Bdrives • 8085 cpu 

nnd disks from any . 24 lines of in each . 10 m hz 
term ina l 80 characters terminal: crystal 

• 	 C PIM* runs in.each • reverse video . 64 Kram
f'LOPPIESt.ern1inal . highlighting 	 . two RS-232 

• singl twis ted . blinking St-IUG ART pnrts 
s hielded pair up to . underl ining 400, 410, 450 

460. 801, 851 . 1500 feet • sepnrnle 
880,000 baud SDLC keyboard WlNCHESTERS 
proto ·ol . 38,400 baud 5 V. • - 5, 10 or 15 egabyte 

• 32 t.erminalil per line effecLive speed • - 10, 20. 30 or 40 lei;:abyte 

autocontrol• 
11400 Oan .m Rd . 

s ~ Lnul!i, b!O &.'lll43 
(314) 432-1313 

Circle 40 on inquiry card. 



THE ANN ARBOR AMBASSADORTM 

IT ALL ADDS UP... 
co Full Capability in a Full Page Display 

The Ann Arbor Ambassador offers you a combination of features unmatched in its price 
range. Its 60-llne display lets you see more of your program or report; and it's seJectable from 
the keyboard or host. There are other user-friendly features, too-48 programmable function 
keys, 22 operator convenience modes, 5 graphic renditions, protected and guarded areas, 
erase and edit controls, local and remote printer output, block and character transmission. 

Call Ann Arbor Terminals for more information at (313) 663-8000 

ILi\iLdilik4;Jij) 6175 JACKSON ROAD. ANN ARBOR, MICHIGAN 48103 • TEL: 313-663-8000 • TWX 810-223-8033 
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Clrcle 2n on iriquiry card. 

Buy with Confidence 1::: t T .. 1. .. M E:: T H D D ~;· ,. 

from the best 

:I. T '. r Tl" ·v1::· DAT 

XbrO.a 
Zen lU1 

COMPUT ERS; VIDEO TERMINALS 
Al1D'S & MON ITORS; 
Apple 
Aflfl 
CommodOffJ 
Hewt~U· Pacl(il:fO ~~Jr: "~~ BMC · · 
Jmer, ecfSupe1bra1n HueJtu'te 
N EC I B M 

L.tilt•SI g1 e1 
NEC 
S;n.niyo 
SO•OC 

BMC 

T ttl11v~deo 
Zen 1th 

CJ>IM 
For1ran 
Pl!l!!.elllBO COLUMN 
V-3nfi1~-'C'~ APllVIDEO CARDS 


OoutHe V411on 
 OTHER PRODUCTS 
Bar Codo R i1d01SSm..11 l · To~ m 
C0'.1• d Readers 
Game Con1ro l"1 

"'de.k 
LOWER CASE 0 ra ptitcs TaoletADAPTERS 

Mu51e .SVSl~mOM l'•yrn I Numeric Kttvoacs 
INT ERFACE CARDS P1ogrammtrwg A~dS 

l\pple Typ<t-aM-Tal k 

CD1ll lo,,_1a Computer V•cJ1m Olgl1rzers 

Mount4'•'" Comµu 101 Va4ce- EnL,.y 

M K:10Sot1 

S.S M p,oouc1s (\"\ .t.hfl\':~\f\OI 

ThLJni01t1ciock ""$' ooo<>..,n<'..o~ 1-, Q~ 


i't\C \o C" f'f\en· ~ot 
LANGUAGES • >-IO" IC' 1.1'~ o<:\Ol~ \IA\;lo 

Ba.Mc COmp1h" eo_o!.o\~\e o~~t I! 0 ,w 

C I S Cobol O,...' sal'"'" 
,_11p\C 

M OH IT0 ff5 Tht! flf:!;i, ~l6 
61ti1 C' ' N[C G r'••" Se:tet ft t:J:<jlUrtm Ep~ 
HOW l f'I $1'0 CK p!1f1te.1 W•lh fJnl~t'!ICS 11orid 1JHt 

f11Cl10l'IH/DC'ICll MJ( 8iO .1re 11'EDUCATORS 
1"~ WE HA"JE THE GRAPHIC 
PACKAGl fOf\ MX eo c.o ll 

W~ A.&W!I thf. COAVUS 
·~l .ert'll~ r.Q I'\~ UI' H'Vef111 

~Dplri ~~· .,~• ll1 once-' 

HEO & O'Aa t. o PIJ JNT li ,.S 

V1~1i:::.1ol Jl"l~1r9 llfli 
8"1 CiL ,,,;1,1 .,.,. d C: :ft~l ·~ )\Mi PlOTTUti 
ra. f"IHYroM "' "D•ll•L1'Utll ,.. Rot:; 91 B..luv.n&LIW'oll f)IOflO! ~I 

R •f:t,1111"'.1Uu' , n.•ttna1111DG1ll '1\. R~ !WI '°''°"''~ _. 

C•'1"4'1'"''"~~Q H ArO ~ l}S~ \!ol) ~1r......~ 

ASC•• ( • '9'19:U It ... ~OS ~~Peg ~ C ALL' 

: Tf,SIV tC P\11 1 H t. M!Cllil l r-. f'l<9Q '00 

fR,\ IO A A.Tj.,Af 'iOF"TWAAE roo 

M.1 1 Dlclli'tt ON l..Y: 
IJ1s ~ 1 out ut1•1J ~~i N£T PROFIT co-.ii'1U'tl.~ S,
Nitl Prci tl • OomputM• 1'lm Orr.van GUtt<I BUJ 0 I 
5~1 W Chai:imaii A...-e 10(r1tnce Clf 00~ ~ 
lq'lllll)(!•tn Cal 91ei<l'1 
J1 4 7~73UI ~~B~!t::;'~::-A112 ii 
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182 Maroh 1992 e BYTE Publlc'• <lon• ll\C 

I I 

l 
I 

I 
I 

PH 

1' 

I I 

I I 1'. ) I, I .J j ··1 f :' , .•.1 .• I!:. :1 

Figure 3: Typical acid/ base litmtion curve. . Data points are. drawn as sl10rt bars, the 
curve is enclosed by a border. and t/'1e l1 eading and labels are pn'nted dotible widtl1. 

and C.B; (A ,B.(} prints a single dot; The Use of Precision Tractors 
and the right bracket, as in A,B. (], Another modification of the OEC­
p ositions the print head a t location writer, which is particularly useful in 
A ,B without printing. Two examples graphics mode, is the installation of a 
are illustrated in figure 2b where , in set of precision paper-feed tractors in 
the top example, a horizonta l line is place of the standard tractors sup­
drawn between the points 800,200 plied with a conventional DECwriter. 
and 900,200 and then a line from (These can be obtained from the 
900,200 to 1000,150. The intersecting Selanar Corporation for $50 .) Their 
lines in the bottom example are purpose is to insure that lines origi ­
drawn in the ame manner. Firs t, a nating from the same point (such as in 
line is drawn between the points a radial pattern) begin at that point 
900,500 and 1000,450; then a l.ine be­ every time a new line is drawn ­
tween 900,500 and 800,450; a line be­ otherwise the pattern shows a distinct 
tween 900,500 a nd 800,550; and fi­ discontinuity. The improvement in 
nally, a line between 900,500 and the printed results due to the use of 
1000,550. the precision tractors can be seen in 

Circle 228 on Inquiry card. -+ 





Why this operating system? 
Ask the leading independent 

software vendors. They know 
Intel's iRMX 86 well 
enough to know it's 
an industry standard; 
that it allows them to 
plug into VLSI tech.­
nology, and to design in 
a heap of high-perform­
ance features. 

Ask OEM's. They'll 
point out how it lets them 
tap a vast reservoir of mass­
market apphcation software. 
And how major software 
houses have already packed it 
with popular languages. 

And both will tell you that iRMX 86's 
performance and cost advantages are flat 
out impressive. Which makes it a marv .. 
elous match for the industry's most widely 
used VLSI microcomputers-the iAPX 
86 and iAPX 88. 

How marvelous? 
iRMX 86 has two to 

five times the multitasking 
talents of any other microcorrputer 

operating system. So users can perform 
various chores simultaneously- with blazing, 
realtime system response. Thanks to ultra-­
fast context switching, task synchronization 
and memory ..based message passing. 

And iRMX 86 even supports multi .. 
processing. Not only overseeing our 8087 
numeric processor and 8089 1/0 processor, 
but g9ing even further. Often helping a 
whole team of8086, 8088 microprocessors 
and 8087, 8089 processor extensions work 
together. While you're reaping the rewards 
of multiprocessing performance - without 



having to wrestle with multiprocessing Incidentally, all these features are 
software. available for $130/unit in OEM quantities. 

Most importantly, iRMX 86 is the only Plus all are backed by extensive docu­
operating system taking .-----­ ---------------, mentation, development 
full advantage of 
VLSI- already putting 

The leading software vendors have added the 
most popular languages to iRMX 86. ' 

tools, workshops, field 
support, software main-

its advanced archi­
tectural virtues into 
silicon. 

A prime example 

Company 

Microsoft 
Language Available 

BASIC Interpreter 
BASIC Compiler 
COBOL 

tenance, and a company 
name that's liable to tum 
up anywhere. 

Who knows, maybe 
being our iAPX 80130 Microfocus CIS COBOL everywhere. 
operating system Digital Research CBASIC For a free copy of 
processor. It squeezes Intel FORTRAN our article "Choosing a 
timing tasks, interrupt Pascal Microcomputer Operating 
processing and key 
functions of the iRMX 

PlJM 
Macroassembler 

System," contact your 
local distributor. Or write 

86 nucleus all onto a our Literature Department, 
chip. Marking the first major chapter in our 3065 Bowers Avenue, Santa Clara, CA 95051, 
commitment to bring operating software (408) 987-8080. 
into silicon-so performance goes up as the ·n1e1~delivers 
cost goes down.. I I f 

And when it's time to tie into a com- SOU IOllS 
munications network, you won't have to get Europe; lmet lntemocion. I. Bnissels, &lgium. Japan: Imel Japan, Tokyo. 
tangled up writing complicated software: Unilcd States and Canad.tan distributors: Alliance. Almac/Stroum, Arrow 

Elearonics, Avnet Electronics, Compencnt Specialties, Hamilton/Avnet.
built-in software drivers are already in place. Hamilron/Electro Sales, Harvey, Industrial Componems. Pioneer, L.A. Varah, 

Wyle Distribution Group, Zentronics. In fact, iRMX 86 is the only microcomputer 
operating system to support Ethernet~ 
the de facto standard for local area networks. 

*&heme1 is a uademark of Xerox Corpomtion. 
Circle 192 on Inquiry card. 



1-··/J 'l !JI LS ( •I,_ figure 2b1 where the lines a ll o rigina te 
(4a ) 

rE RS HE' CHARACTER AL PHA BETS 
. ' '·"':-­ from the point 900,500 . The precision 

tractors a re no trouble to install and 

/\ Rrr'""r ' FG.HIJ
/-\ L,. I.._. [__, L 

USE A 2-D ROTATIONAL ALGORITHM 


COS(Q) - SIN(Q) 0 X1 Y1 
SIN(Q) COS(Q) 0 

x, Y1 
X2 Y2X2 Y2 ~ 

0 0 0 XH YHXH YH 

EXAMPLES 

(/) 

x 
<{ 


l 

)­

Figure 4: Various type fon ts produced by the program of listb1g 1 from data stored 011 

disk. The rotation feC1tu re is shown in figure 4b . 
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otherwise perform exactly like the 
o rigina l tractors. 

Figure 3 shows a typical acid / base 
titra tion curve . No te the use of the 
double-width charac ters to label the 
graph, the box endosing the curve, 
and the use of the bar-print mode to 
emphasize the individual data p oints. 
This graph was generated with a 
FORTRAN program a nd is a good ex­
ample of the combined use of printing 
characters and graphics. The four 
character sets, double-width, bold­
face, and character ro tation options 
a ll make the Sela nar Graphics 11 
board a powerful addition to any 
DECwriter. 

Generating Character Sets 
The excellent resolution available 

with the Graphics II and the fact that 
it prin ts vector-generated graphics 
prompted us to explore the use of 
graphics to draw characters as well as 
p lot curves . Normally , we would 
ha e to do this by developing tables 
of coordina tes for each alphanumeric 
character. But fortunately , there is an 

inv luable reference work that pro­
vides alJ the information needed: A 
Co 11fribution to Compu ter Typeset­
ti11g Tedmiq1.1es : Tables of Coor­
dinates from Hershey's Repertory of 
Occidental Type Fo nts a11d Grap/1ic 
Symbols . (Published by the U.S. 
Departmen t of Commerce, the book 
is now out of p r int, al though many 
libraries have a copy.) 

T h is document lists the coordinates 
u ed to generate 1377 different alpha­
betic and graphic characters on eithe r 
a video terminal or a hard-copy digi ta l 
plot ter. The tables were originally 
deveJoped by Dr. A. V. Hershey of the 
Naval Wea pons Laboratory in Dahl­
gren , Virginia. Dr. Hershey's assidu­
o us digitization of these many charac­
ter sets and symbols is as much a 
work of art as it is a scien tific achieve­
men t, and it includes symbols fro m 
ma thematics, engineering, music, a nd 
other disciplines. T he typeset quali ty 
of the characters and symbols is cer­
tain to enhance any graphics display. 

figure 4a presents seve ral exa mples 
Te:xt co rrl i'111 ~d o ir pagl' 196 



l~i\\/t~ttllttl.4™
1 MAKES IT ACROSS! 

•••FROM ONE OPERATING different-sized <:ompu tt:rs lhan any other 
SYSTEM TO ANOTHERJ imilar languag . Par starter . It runs on 
A VITAL WAV TO PROTECT VOUR NCR a nd Tl minicomputers and. in the 
SOFTWARE INVESTMENT FOR micro field . on the CP/M', MP/Iv!'. 
THEFURJREU CP/M86~. Mf'IM-861 • THSDO 'J, OASIS•. 

MOASIS~ . and U IX), (ONYX ver ion) 
The lA\IC•l•l. language runs on more Opera tin ' Systems ... to mention onl y a 

different Operating Systems and more rew. 

ll•\\/f~UlltH~and (RTf™6 from CYBERNETICS 
ARE GOING STEADY... 

•• .ANO YOU'RE GONNA LOVE 'EM TOO!! 

Use your computer lo program itself. (RT! l~obol 
.Reprogramming Tool_U from ybernelics is a program 
generator for llA\/f:91Mtl. thal produces error-rroe 
RA\/f.:H•I. source programs ror dara input, file main­
tenance, and repor t prlntlng programs. 

A full feature interactive program generator, nol a sub­
sel! Call Now! 714/848-1922. 

Until now. serio us busi ness software 
of the scope and nexibil ity een i.n the 
m in icompu te r world hos nol been 
available on micros. IM1•:•1•1. now 
allows transfor or such software with a 
minimum or fuss. 

We hAvo pnrlicipalecl in such a mini-1.o­
micro Iransfer of major sel of general 
business software . .. using RA\!f;...., as 
the transrer mechanism, of course. Run­
ning on literal!_ thousands of minicom­
pulers, these refined. enha nced, and 
proven software packages cover NR, 
AlP, GIL, PIR, Order Entry lwilh lnvoic· 
in• and Inventory Control) as well as 
Sales Analysi.s. The Packages define n 
new le el or achievement for reatures and 
nexibility in mic:ro applications software 
and offer lop quality al a reasonable price. 

For imm ediate informalio n, call 
714/848-1922 for your omplele product 
descrip1ions. 

'&ademarb of: 
l-Ryan·M~F11rland orp.: 2·Diiital R.--Scarch, Inc.; 
3-Tondy Corp.; 4-?hase One Sys rem~. Inc.; 5-Btll 
Telephone Laborarories, Inc. ; 6-Cyberne1ics, Inc . 

~~~~~~l!-l.!.-!S.~ 
~~ ~ 
l$ 

8041 NEWMAN AVE. , SUITE 208 
HUNTINGTON BEACH, CA 92647 

7'14/848·1922 



~~{-;
<l.: /\'l'
I -{ 

N 

X-AXI S 

(Sb l 

PLO r OF EXP( - (X1+Y2)) 
..:.... 

USl!~G CROSS - HATCHll~G 

Figure 5: Tliree-di1ww.sio11al µlott111g in the mp/lies mode_ Figwes Sa and Sb show tire same fu11ctio11 but with diff1n i11g detail: 
figllre Sc (0 11 µage 190) Is " "two-di111ensio11al 1.n1rticle i11 a bo:i ." 
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I learned that I could get specific advantages when 
purchasing from A.E.I. 

A"E,L has valuable know ledge gained from selling 
millions of dollars of computer equipment, and wi ll 
take the time to discuss which equipment is right for 
me. 
Based on its vast experience. A.E.1. sel ls only reliable 
equipment. 
A.E.I. can test and configure equipment lo match my 
system. 

A.El. wil l initalize my software to match my system, 

saving me valuable t ime. 

A.E.I. stocks repair parts and can answer my 

A PARTIAL LIST OF PRODUCTS AVAILABLE AT A.E.I. 


T~ ~EVIOEO CQhlP\IT~R 

l..i1U 
Ts.aoo UH r S laltJtki IJ H 
T-s..Al.11 Compi; lu l2&S 
'l'S..Z Comprtftarmlru.I l4stS 
Ts.EH Co'ns:-;\l'TlftM\ UH 
Ts...a M~U UHi P1oc.. 7 t l5 

TEl..EVJDEO TERhllNALS 

Li i i 
t,O t umLrut HI 
RU T•,m~M r tli 
92-0·r.,ml"•'· tt!i 
lt2&TermJorul !tt5 
%0 r.-m~n.a l 1115 

$ ..I 
, ill fl.O 
M SO 
:ne 
U K 
15.'Ut 

s.11 
,SH 

-&SI 
n~ 
150 

NEC PRtNI ERS 

L111 :5• 11 
.JSl01 30CPS S•rl:lt }1150 '1()$(1 

n 10..1 HCPS S.rbir CAiU. CA'-l 
771!0- I K$ A $a11•.t C.A L L C ALL 
Fo1nit Trttto r• C.A l.. L CAll 

- - -

--- - - - . 

I 

' 'I found out why 


V.l.P.'s call A.E.1.'' 


technical quest ions, and expedite repairs to my 
equipment when necessary. 

AEL is price competit ive even when compared to No­

Service sales companies. 

I learned that 40% of al l A.E.I. sales are to public and 

semi-publfc institutions: such as the Universities of 

Nebraska, Virginia, Kentucky, California, M.l.T.. the 

U.S. Air Force. Princeton; as well as scores of major 

corporattons. 

Call ing A.E.L is the smart thing to do. 


•A.E.I. does not wish to imply that any of these flne 

organizations endorse A.E.I ., merely thal A.E.I. is proud 

to have them as customers. 


NORT H$TAR HORl20 N 

PRODIJCTS 
u.. s.tt 

Kl\t~"' "A8!i 31"1 
HAl U)64K ~D!i M"IM 4Wlil 
HA.l· l~M.11t,,t ln'TC 17Ul 

M«it15lllt It ~~ng IDAl!j'Di u• 
l'JOftron prOGuC1' c.n !Of f.'r 1lar>i! ry 
!Ind ~ of ;MJ)I anXluC1 ooll h!N. 

Oil 

NORTI!STAR SOFTWAA E 

t.I•• 
HOi'1'1wOl"d DQ :158 .,......_o.0 m 
'"'Olft•NIOf' OIO • ')I 
o-....i ~OIQ Wil

"""All'"'°°'° mSW 

TEJC.AS INSTR\.lhlEN·rs PRINT ERS 

,.... ,0&A.SIC 
llJll 
16'$ 

$.tlll 
lM' 

n.I H~Fi.illASCli 17'5 141.?t 
Jj..l •DP~ 
l lio&2D RrO l!!llASIC­

UMS 
11195 

1&49 
rm 

T~ 11;$fl; P•ek"91 2'95 t950 

NORT H STAR ADY-" P.H AGE 
COMPU TER 

U1t 
ADV·20"'4tl. -ll!H 
!ilD l!la ..11) LM 
PIO l!llll•rtll 200 
FPll B.w1!1 lH 
G,._philt•OJJtit>•t lff 

MODEMS 
~.., 

C,1.l Mad#t" 1.11.y 
t>-Cm• 1!>9 
.-u1o..c..1 '2 4j 
.O.POl.C.• ... 
DC H•)'H MICto- IQCI J7'i 
DC HJl~H !.m•rl Medlwn 211 

EPSOll PRINl f'RS 
u.1 

JoU-111) ~ 
MX• F"l 1~ 
Mll-100 M 

Stf4 

Cr\1.l 

CA.U. 

C'.A.L l 

C.A.L'I.
' "u. 

Seu ,.. 
,, 
,Sil.'Si<I 

JJO,... 

Sell 

CAU 

CALI. 
CAY, 

c.ub ~on 1n11u''".. ana caDIM 

MORROW DECISION COhlP\ITER 
Uj.1 Seil 

DKi.mn I BASIC •1'2..5 l W> 
'*~ l CAtl c.ALl 
M lit $t.;tlc: R•1111 ICIOO 1tl0 
~CJ!boeilClliO 259 :t•O 
:s.&ec:I dfl.-;:nt1om Mm,o·fN '*9.c. ...,• ._,..__. 

10( QHH4IC,1 C-0nt9JH lloft... 

MORROW DISC SYSTEMS 

W.a.1 SMI 
Ot&a1• 20 1 Dli'l'tl ltti &41 
l>ttws ;m 'l 0tr¥w ••Hi I l!W 
Oltwt 2 -t 'J I 0.fu t~ 1 01~ 


Olm.ts 1-; 2 '1 o,i ._... 2'4.ti 1M4 

M2'i ttMCI Dtt.t- &&15 lD5 


CPfM I M!DOM>li 8.ulc ll'dudod 


U NE PRl_NJfiJUi 

llil s.. 
0."'°"'14 iVl 7t9 S50 
Oti:IO.t1;1i IJA 11i'5 ­

1050 121$........- ,,!iO 
 12!5~· tSO• 

SY~"TEJ.IS GRQUl' 

U..1 w 
.UOO Compu._r !iO» 358'5­
DM.6400 M9i'T'ICM'J lflO SIS 
DMB-6400 JHniQll' Re 7'3.S 
CPC-2113 CPU • It(] 
F:OC-2!!01 CGf111u1_i.. 

l60 
·te& 

365. 
no 

MICJ\OPllO SOFTWARE 
Lb.I 5411 

~·· 

'Wcwchl- ... ""' 
.t.tiPI• Woi'dtt.tt l75 2'7S 
Spoil•w 2"' 'Sl<I 
Ml._ •50 10) 
C•l11t1r l$Q 2$0 

t!<l ,..--· 
0110 


DISC-CAm.£S 
u_.~ S itII 

ti.more> ~• ID •> :11 
.....,,,Ol"«A ~ ... 20 ~~ M 
V• rb.1tlm s• 10 .. "' Y.nNillln 5 ' 20 $$ 4$ 
RS·ZH 5' Cat>!• 30 20 
RS·W 10 ' Cabi.. ~D 25 

- SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM­
PRICES CHANGE DAILY - CALL OR VISIT FOR CURRENT PRICING :au~ and 1ntern1tl•1t.ni1I 

(714) 963- 1414~ AUTOMATED EQUIPMENT, INC. Out ol Stole{lee> 18430 WARD STREET, FO UN TAIN VAL LEY, CALI FORNIA 9 2708 (800) 854- 7635 
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(Sc) 
TW(; - OIMnJSION.L\L 
PA Rfl CL F ~ I\ A 8(1 .1 

Listing 1: Progrnm used lo print elm m eters in t/1e uarious type fonts fro m data s tored 
0 11 disk. T/1 e program (w rittm in Micmsoft BASIC-BO. Vers io11 5. 0) p1•oc/i4ces oulprli, 
such as tlrnt shown i11 the figures. 011 the modified DECwriter. 

10 REM ***************'********~************~******~* 15 REM 

16 REM I DANIEL S, HO LHES * 

17 ·REH * CHE~ISTRY DEPARTHENT t 

18 REH * SYRACUSE UNIVERSITY * 

21 RE11 
22 REH ' ************************************************** 
30 REH THIS PROGRAH OUTPUTS A~Y OF A NUHBER OF HERSHEY 
32 REl'I CliMACfERS AS TEXT. TH E TEXT MID llUHBER OF LINES 
34 REH ARE USER SELECTED, ALONG WITH THE MAGNIFICATION 
36 REH FACTOR1 ANO THE ANGLE OF ROTATION C0-360 DEGREES>, 
38 REH 
40 ~EH 
42 REH ENTER GRAPHICS MODE 
44 LPJUNT CHRt(27H "8" 
46 REH 
"17 REH THIS PART OF THE PROGRAM rs 
"18 REM 
50 DIM xsc10.100>.At<250>.AC2501. 
70 PRINT • CHARACTER SETS 
BO PRINT "C ROMAN 
90 PRINT "SI HSCRIPT 
100 PRJNT "COHlTPRN 
110 PRtNT "TROMAN3 
120 PRINT "GOTHJCENG~ 

130 PRINT " LCGOTH3 
140 PRINT:PRINT:INPUT 
150 OPEN °R·,1.cs 
160 PRfNT INPUT "•RECORDS I CHARA CTER •; REC 
190 PRI NT 
2 00 PRINT • ENTER T £XT ':PRINT 
210 INPUT • t OF LINES <UP TO TEN> • Hl2 Listing 1 L'L>11l rm1c,:/ on }Jllge 192 
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'WHICH CHARACTER SE T DO YOU WANT •;cs 

TO INPUT ALL USER SELECTED DATA 

S(3 11 20)w0 (311 20) 
~REC/CHARACTER" 

1· 
2 · 

2 · 
3 • 

".
3 • 

Anadex Printer Distributors 

NORTHWEST(Oregon. Wa..h ln111on , W_ ldallol 
Sigma Dlshibutlng 
Belle~ue , WA (2061454-6307 

NORTHERN CAUFORNIA 
Basic El..:tronlc Olslrlbulors 
san1a Clara. CA (406) 727-1800 
Terminal R.en1al1 
San Jose, CA (408) 2.92-9915 

8y1e lnduslrle• 
Haywatd, CA (415) 78J.8212 

Ce>mpulet1and 
San Learidro, CA (415) 89$936.3 

SOUTHERN CA l _IFORNIA 
B•l4c Elecl.ronlc Oi1trlbutar~ 
Inglewood, CA {213) 573-~JOO: 
San Diego, CA (71' 4) 268-8000 
Terminal Rental• 
Tusl in, CA (714) 832·241 ~ 

SOUTHWE.ST 

n-eKas, Oklahoma. ArkanU$, W. Lou isiana~ 


Baml'IUI Assoc lalts, rnc. 

Richardson, Tl( (21~12'3 1 -2573; 

Houston, TX (713) 688·9971 ; Au s11n , TX (512) 451 ·0217 


AOCKV MOUNTAIN STATES (Colorado. Wyoming, 
Monlana, Ulah, E. ldDho, Arizona. New Melllco) 

s..nhlll AuoclalH, lno. 

Englewood, CO (303) 779·3600: 

Scolledale, A2(6m) 947·7841 ; 

Albuquerque, NM (505) 299-7&58; 

Mumiy, UT (8011262·3000 

Ml OWE.ST (llllnots, Missouri , Kansas. Nobraska. 
N. Dakola, S. Dakola. M lnne~ota . ll'ld lana, W_ Kentucky, 
Iowa, Wlsc.onstn) 

Tek·Alds. Inc. 

Ar l ington Helghts. rL(312} 87Q-7400 

Comlel Corpor•llon 
Chicago. tl (3 12) 5l9·4838: St. louJ>, MO (314) 4(8-5500 
Shawnee Mlsslon, KS (91J) 722·10JO; MlnMapolls. MN 
(512) 8~3060: lndtanapons. IN (317)253·1681 : 

Ceda! Rapill5 , IA (319) Jn.9434; 

Brookf ield, WI (4U) 786-1940 


NORT1'4EAST (Conrieclicul . Vermo11I , Maso.achu•ell• . 

Maine, Rhodo Island , New Hampshlrn) 

Pat Jenks A1.1e>c:l1IH 

Norlh Haven, CT (203) 239-6201 ; 

Woburn, MA !617) 938·046& 

Mleroamerlca Dl$1rlbulors 

Needham, MA ~617) 449·4310 


NEW YORI< METROPOLITAN l\~EA 
Logan , Inc. 
For1 Lee, NJ (201)22~-69111(212)594-1!202 

MICJ.AnANTIC STATES tMarylan<I, Washing ion, OC, 

Vlr1ilnla, W. Virginia, E. Pennoylvanla. S. New Jersey) 

MIC'ro Dls·lrlbuloti., Inc. 

RockYllle, M 0 (:W1) 468-6450 

Plymoulh Meelln~ . PA !215!265·1600 


SOUTHEAST STATES(loulslana, Florida , Alabama, 
Mississ ippi , Georgia, N. carollr1~. S. Ga1011na) 

Currie , Peak &FruJ1t, Inc. 

Huntsville , Al (200) 535-1506; 

Orlando. FLA (3G5) 865-0843; 

Greensboro, NC 19191273-3040 


CANADA 
N•lm• Elaclronlcs Lid. 

Mississauga, Ont. (4 16) f.124-0334 


4RnaCIE!X 
... the plus in printers 

Circ le 21 on Inquiry card . 
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Save 

~00 


Are you faced with having to 
spend $3000 and up for a 
letter-qual ity printer'? 

Mediamlx off~ an alternative. 

For only $500 the 
Medlamlx ETI2 

le ts you 
connect the IBM Electronic 
Typewriter Models 50,60, 
or 75 to any computer. Why 
invest in two separate 
machines? Your office 
typewriter can do both jobs, 
yielding better type quality, 
a consistent corporate 
image and renowned 
IBM service. 

computer 
with 

2000 
charac­

ters o memory, over 39 
special commands and the 
option of doing typesetting 
on the IBM Model 50. 

Write or Call 

MEDIAMIX 

P.O. Box 678 57 


ws Angeles. Califo rnia 90067 

(213)475-9949 


Listing 1 coM tirrueci: 
220 PRINT : PRINT "USE CDNTRDL -H TO 8ACKSPACE" 
230 FOR J =1 TO 02 
240 PRINT "--------------- LINE ">J;• ----~--------- · 

250 X"' l 
260 XS<J.X) ,,, INPUT$(1) 
270 IF ASC<X~<J,Xll =8 THEN X0 X- 1 : PRINT CHR$(B>; : OOTO 310 
280 IF X$(J,X> • CHR$(13> THEN 320 
290 PRINT X$!J,X>; 
300 X"'X+l 
310 GOTO 2 60 
320 PRINT 
330 D<Jl cX - 1 
340 NEXT J 
350 PRINT :PRlNT 
360 INPUT "J S THIS THE STRI NG YOU WANT ED •;ys 
370 IF YS • "YES" THEN 390 ELSE 170 
390 INPUT • WHAT MAGNI F ICATION POWER •;MAG 
400 PRINT 
410 INPUT "WHAT ROTATION ANGLE (0- 3601 ";Tl 
420 T2=Tl/57. 295B 
430 PRINT 
440 INPUT "WHAT IS THE STARTING POINT ON THE PAGE •;ArB 
450 Al • A : Bl • B 
490 REH 
495 REH 
500 REH THE COORDINATE PAIRS ARE STORED IN A RANDOH ACCESS FILE 
SOS REH THE RECORD ~UHBER IS DETERMINED BY THE ASCII VALUE OF 
510 REH THE LETTER TO BE WRITTEN. NOTE: THE CHARACTERS ARE 
515 REH NOT STORED IN SEDUENTIAL ASCII FORMAT. 
516 REH 
517 REH 
520 FOR J = l TO 02 
530 FDR 0~ 1 TO D<J> 
540 IF ASC<XSUrO> »96 HIEN 600 
550 IF ASC<XS(J,Oll>64 TH EN 610 
560 IF XSUrQ) • " " THEN C"'27*REC- RECt1 :GOTO 620 
570 IF XSCJ,Q) =• = • THEN C=2B*REC- RECtl!GOTO 620 
580 IF XS<J,o> =•?• THEN C=29* REC- REC+t:GOTO 620 
590 C• !ASC<XS<J•O>> - lOl*REC-REC+l GOTO 620 
600 C"' (ASC<XS(J,a>> - 47>•R EC -REC+1 : GOTO 620 
610 C•<ASC<XS!JrOll - 64l*REC- RECtl 
620 PRlNT "THE RECORD I IS •;c 
630 REH 
635 REM 
640 REH HERE WE GET THE COORDINATE PAIRS, 
645 REH SOME OF THE CHARACTER SETS TAKE UP HORE 
650 REH THAN ONE RECORD/CHARACTER. 
660 REH 
665 REl1 
670 FlELO llrl AS M$r2 AS LSt2 AS RSr2 AS HS 
680 z..o 
690 FOR G= l TO 59 STEP 2 
700 FIELD llr Z* 4+7 AS os,2 AS AS<G>r 2 AS AS!Gt1) 
710 Z=Z+1 
720 NEXT G 
730 GET JloC 
740 L=CVI<LS) 
750 R=CVJ CRS) 
760 H"'CVI <HS) 
770 1 =1 
780 A(J) =CVl< AS!Ill 
790 ACI+l> =CVI<At<Itll) 
BOO IF ACitl) •-64 THEN 1100 
810 IF 1=59 THEN 850 ELSE I • I t 2 GOTO 7BO 
840 GOTO 1100 
BSO H1 =60 
860 FOR Y"' l TO REC-J 
870 I =O 
880 FOR X ~H l +l TO Hlt59 STEP 2 

090 FIELD 11, Ji4 AS 0$ t 2 AS A$(XJ,2 AS A$(Xt1> 

900 I ~ Itt 

910 NEXT X 
920 c~c+1 
930 GET u, c 
940 FDR x~Hl+l TD H1t59 STEP 2 
950 A<X> =CVI<ASCX)l 
960 A<Xt1> =C VI<Af<Xtl>l 
970 IF A<X+l> ; -64 THEN 1100 
980 NEXT X 
990 H1 =H1+60 
1000 NEXT Y 
1050 REli 
1055 REH 
1060 REM THIS IS TH E PART OF THE PROGl~Al1 THAT OUTPUTS 
1065 REM THE LETTER TO THE DECWRITER. THE DECWRITER 
1070 REH ACCEPTS THE STRlNG REPRESENTATION OF EACH CHARACTER. 
1075 REM A <- 64t0l IS A LIFT PEN INSTRUCTION. 

Listing 1 corrtimwd 011 page 195 
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Z·80A™ CPU, 
Floppy Disk Controller, 

64K of Memory, Serial & Parallel 
1/0 Ports ... all on a SINGLE S-100 BOARD! 


• IEEE S-100 Standard 

• Z-80A"'CPU 
• 64K Bank Select Memory 

• Both 8" or 5W Floppy Disk 
Controller (WO 1793 chip) 

• 2 Serie! & 2 Parallel 1/0 Ports 

• Real nme Clock Interrupts 

• 2K Monitor EPROM 

• Extended Addressing 

• Runs with CP/M ... MP/M111 

and CP/NET"' 

• One Vear warranty 

Advanced Micro Dig/ta! 
Corporation Is dedicated to the 
research and development of S­
100 computer technology. The 
maintenance of superb quallty In 
our product line la our prlortty. 

Now you can say "Good-Bvel" to 
all your old S-100 boards wtthout 
gMng up convenience and 
configurablllty, because naw Its 
all on a single S-100 computer 
board. 



THIS 

SPACE 


Fill this space with a GRAFIRAX graphic 
and win a trip to Japan. 

The Epson 

''Softwear'' Svveepstakes. 


We're looking for the Picasso of programming. So we 
drew up an art contest for people who don't know a 
painting pallet from a PROM. 

If you've got an Epson printer, a computer and a little 
imagination, you could win a week-long trip for two to 
Japan . Or our top-of-the- line 136-column MX-100 
printer. Or his and hers Seiko Quartz Watches. Or a 
whole lot of honorable mention prizes. And you 'll get a 
T-shirt with the winning graphic just for entering. 

All you have to do is program a GRAFTRAX graphic 
- abstract, landscape, still Ufe, whatever - using an 
Epson MX-70, MX-80, MX-80 Fir or MX-100 printer. 
V'k'll not only put it on our T-shirts, w-e' Ube displaying 
the winning entries for all to see in June at the National 
Computer Conference in Houston. 

AJl entries will be judged on origina lity, creativity 
and be t use of computer eguipment. They must be 
postmarked no later than May 1, 1982, and be accom­
panied by the software program, so we can recreate the 
winning entries for verification. Make sure the graphic 
is no larger than 8" x 10" and no smaller than 4" x 6". 
And remember, if you digitize art or a photograph, i t 
must have been originally created by you . 

So get busy and enter. 
You might be a winner. 

And your s~ftware 
could be your "soft­
wear ." 

Why, you may ask, are we being o generous? It's 
simply b cause GRAFTRAX is th most incredible 
graphics capability made for micros . And we want to EPSON 
ee it used to it fu ll potential. EPSON AMERICA, INC. 

3415 Kashiwa Street • Torrance, California 90505 



EPSON 
''SOFTWEAR'' 

SWEEPSTAKES 
RULES 


1) An1• computer t."quipmen t may be Ltsa:t to fonnil t the ~ntry. 
bu1 ihe gnphics ou tp ul m u• t ho'" b<.,,n prinlcd nn"" Ep;on 
M -70, MX- 0, MX-8() f/T or M -100 p rin ter witn e1 th~r 
built ·in or op tional C l(AflRAX . Winning cntri..-s will ~. ru ­
croate<I by EP50n lor ' "rillO!!lon . 

2) liad1<.n try m"'l be oc""11p;>n100 by tho «>ftWon' progmm 
u~M la t:~.att it. AU en1ri~ .nnd soh~VJtte :i_nd tJ'e righl.5 lo use 
!hem~ the pt0per1 ·of Epson A,,,.rica. lru:. 

3) AU "ntrlesmu!!lb<' ol lt'.l>st 6"x4" nod no 1"111"r lhon8 "x IO" 
n •l•e. 

4) An07pl'Ctosmphs, lfu.00 , mu nawbee n crl!atcd byllie 
entrJnt­
5) All e·ntrios will be judj:<d by an ilidepentl•nl panel of 
judgos oo their creotiw m•nt, originalit)' and best u.e of com· 
pu Jcr oquipmen l. Dcdsian of lh• Judgts I• fin.i i. 

6) TI1lsa>nlE!Sl ls valid fn>m )an uary l , 1982until Moy 1, 1982. 
En trie.• must be po>hn.uked m l•ler t tW'I May I. 1!182. 

7) Panklpatlon In the Epson •so11weor" Sw"''P"~'~ I• op•t 
ID any c~tepl th• following: employees of Epson Amonca, 
lnr.• •ti service agenc:[e.s, CB' thc:!ir l.amiliti.§. 

8) 1Vlnn111'$ will bo ..otilied by m•il l'IQ hter llian Jun• I, 1982. 
A li<l of winrwrS will bo made .,,.i)oblc by ~nding • Sl.lmped, 
olf-~ddressed en.el"!"" to Epso11 Arnori(J, Inc., 3'115 K.sfu,.;a 

S!Itt t, Torronco. CA 90505. 

9) Entni?s wil.l be m•inltlme-1 001 file •t Epson America. Jnc. 
u ntl l Jon ""ry I, 1983. 

10) Priu5 on" a• !allows: Rrsl prlz• lm:) ude. mund· l.n p 
economy 11h u an!i-?.OJfiltion or t....u lo Tokyo1from Uw aLrpor' 
nean:.st \he wlnn~s p1.ice of residc na?, .lnd -six nights 1.ao­
dord hQtel acccmmodaiions, double a<rup.1ncy. Tri p d oc-snot 
inclucll! alil>ort deporlur<: i.ne.. hole) $Or\i tc Chaigts, rosl Of 
tr•n.sport•ao.. or other l!Xpenscs incunc'<i before leo, ing the 
airp111I of initfol ~pit:rt ute, reh1rnlng ID Tok)" ai rf>Orl ilnd re· 
1w ning hofl-.e [n;im lhe airport ofinl~•I "4.-part\Jre; nor d oes It 
in d u d~ m«!a ls or gn1t ultJes . Second pri ~~ cons~t~ of one 
Epson MX· ICIO Prinler. Third prlz.e consists of his and hers 
Srlko qu•m W,llc"""- Addi1iof1a l prizei Include 25 Micm­
Nin• Pnnlliead&, 50 Epson Digital Watches, and 100 Cp,,_1 
RI bbO•l CirtMges. 

11) You may c11t~r 1nore l!;an on<e, but "'1Ch entry must be 
, niomp.•nied by the olfocial entry coupon bel'OW, 

U) Vold whore prnh ibitL-d by law. 

All•<h lhl• lorm fim•ly 10 the boc1' of each grnph c you en ter. 

NAME~--------------
STREc r ____________ _ 

CITY ~------------
STATE ZrP ------­

Pf-IONE l- -l ---------­
COMP TER EQUIPMENT USED 

PRINTER M ODEL AND SER IAL NUMBER 

___.s __M __L ___)(!T·SH CRTSIZE 
MaH t!'ntri~s l 

"SOFTWEi\Jl " SWEEPSTAKES 
Epson A.rnrriCI, Inc. 
3415 l<Ashlwo S tNet 
TOrr.Jli'I.:\, c~' l'f-cwnlJ 90505 
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List i11g 1 co11 li1111erl: 
1080 REH A <- 64• - 64> IS 
1090 REl'f 
1095 REH 
1100 A=A-L*MAG*COSIT2> 
1110 B• B-LJMAG•-SINCT2> 
1120 GOSUB 2000 
1130 IF H=l THEN 1300 

AN ENO OF CHARACTER INSTRUCTION. 

1140 LPRINT "(' iSTR$<INT CA(l>*nAGtA>l> 'r 'iSTR•<INT<A< 2 >*MAGtB)>; ·.c 1• 
1150 FOR G=l TO H•2 - 1 STEP 2 
1160 I F A(Gt l ) •-64 THEN 1300 
1170 If A(0) =-64 THE~ 1270 
1180 ACG) • A<a>*HAG 
1190 A<Gt1> =A<Gtl>*HAG 
1200 A<G> =ACG>tA 
1210 A<Gtll =A(Gtl> t B 
1220 Lf'RINT · c•; s rn!l.<IlffCA(G))); •,•; 5TRSIINTCAllHU)) i'.'; 
1230 If V= l THEN 1250 
1240 LPRHH • l •; 
1250 V=O 
1260 GOTO 1290 
1 2 70 LPRINT 
1 2 BO V"' l 
1290 NE XT S 
1300 A=A+R•MAGSCOS !T2 l 
1310 B=B+R*t1AG*- SlN(T2) 
1320 NEXT Cl 
1360 REM 
13lo5 REI'\ 
1370 REH NOW WE GO DACK TO 
1380 REM 
1390 REM 
1400 I F REC>l THEN 1440 
14 10 Al • A1+15•HAG•SIN<T2) 
142 0 8 1• 81+1S*HAG*C05CT2 J 
1430 GOTO 1465 
1440 A1 =A1t30*11AG~SINCT2l 
1450 81 =B!+30*HAG•COS<T2 > 
1465 AmAl B• Bl 
1470 NEXT J 
1472 REM 
1475 REH 
14BO REH CHECK FDR ANY1"HIHG 
1490 REM 
1495 AEtl 
1500 INPUT ·oo YOU HAVE HORE 
1510 IF Y$ 0 ' N0" THEN 1550 
1520 PRI NT 

THE START 01'° H IE NEXT LHIE 

ELSE TO PRINT OUT 

TE~T •iY$ 

1530 INPUT •DO YOU l.IAN.T TO CHANGE CHAl~ACTER SETS ";vs 
1540 lf YS="Y ES ' THEN CLOSE : GOTO 70 
1542 REH 
1543 REI'! 
1545 GOTO 190 
1547 REM 
1541! REM 
1550 LPRIHT CH R1"(27J; •c• 
1560 ENO 
:woo REM 
2010 REl1 
2020 REM THIS IS THE ROTATIONAL ALBORITHH USED TO ROTATE THE 
2030 REJ1 CHARATERS ANY ANGLE FROl'f 0 - 360 OEGREE5 • 
2033 REH THE COORDINATE PAIRS ARE STOREn IN 
2 0 35 REH HULTIPLI EO BY THE ROTATION MATRIX 
2038 REM THE f>orn·r o.o) . 
2040 REH 
2045 R!O n 
2050 IF Tt ~o THEN RETURN 

A 3*3 HATRJXrAND 
<ROTATION ABOUT 

2060 FOR I = l TO H 
2070 SC1,!l=A<I*2-1> 
2080 S ( 2 ,J> • A<I*2> 
2090 5(3.Jl =l 
2100 NEXT l 
2110 TCl•l) = COS <T2> 
2120 f(2,2l =CDSCT2l 
2.130 T<l•2> =SJN<T2 > 
2140 T< 2 .t>~SINIT2l 

2.150 T <3 • 1 >""0 
2 160 T(3,2) "'0 
2 170 T<3 .3 J 3 l 
~iao F DR Y5 =1 TO H 
2 J90 IF A<Y 5* 2-l)=- 64 
2200 FOR X5=1 TO 3 

T~EN 2 250 

2 210 Q( X5 .V 5 l =SCJ,Y5 >•TCX5•l>tSC 2 tY5>*T<X S,21t5 13rY5J*T IX5 r3) 
2.220 NEXT XS 
2 2 30 A(Y5*~-t) = lNT(~<1,Y5 > +.5> 
2240 A<Y5 •2> = JNT<OC 2 t YS>+,5> 
2250 NEXT YS 
2260 RETURN 

EPSON AMERICA, INC. 
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Tat ro>itilnwd from P"S" 186: 

of Hersh y -character alphabets. 
Starting from the top of the figure, 
th se are: simplex Roman, simplex 
script, complex italic, triplex Roman, 
and Gothic English. At our labora­
tory , we now have the coordinates of 
these various character-printer sets 
stored on disk and can send them to 
the DECwriter under program con­
trol in any size desired. The coor­
d inates for the simplex R man char­
acters occupy approximately 7K 
bytes of di k storage space, while the 
Gothic English files require more 
than f ur times that amount. 

[n addition to being ab le to vary 
the size of the displayed Hershey 
character ets, we also included in our 
program the ability to rotate charac­
ters to any angle. The effects of thi 
rou tine, adapted from Matliematical 
Elements for Computer Graphics, by 
D. F. Rogers and J. A . Adams (see re ­
erences), are shown in figure 4b, 

which displays several examples of 
character rotat-ion; also shown is the 

rotational algorithm that does the cal­
culations nece sary for the individual 
rotations. The BASIC program that 
output the Hershey coord inates as 
let ters, starting at any location on the 
page, with any magnificali n and any 
degree of rotation , is given in Ii ting 
1. 

Figure Sa i a three-dimensional 
plot of an exponential function show­
ing the use of the graphics mode to 
display the lettering as well as the 
mathematical func tion itself . Figure 
Sb is a three-dimensional plot of the 
same function with certain lines hid­
den, with cross hatching, and labeled 
with graphically generated Hershey 
characters. Finally, shown in figure 
Sc is the three-dimensional represen­
tation of the quantum-mechanical 
wave function for a two-dimensional 
particle in a box. 

C onclusion 
The Selanar unit has been in opera­

lion in our laboratory for over a year 
and has performed flawlessly during 

that time. T he ill ustrations of the 
various graphs shown, especially the 
three-d imensionaJ plots, wi th or 
withou t h idden lines, coupled with 
the development of programs to en ­
code and output the different Hershey 
character sets, has made our DEC­
w riter a truly versatile and low-cost 
generator of high-quality , high ­
resolution hard copy. • 
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XAVAXsystems 

XAVAx:rwo includes: 
• 68000 processor at BMHz • XVX multiuser opera ting system 
• 32 bit registers. operations • Option : UNIX™, CP/ M 
• 7 vectored interrupt levels • Screen editor, flier , linker 
• 256KB parity checking RAM • Language: (Pasca l. C. COBOL. 
• 10MB Winchester hard disk FORTRAN. BAS IC. or Assembler) 
• 960KB floppy disk • Option : add IOMB W inchester 
• Graphics display monitor w ith 1OMB tape backup 
• Mu llibus 1M/ IEEE archnecture • Opt ion · on site service 

Softwa re : 	 A•Counts1 accounting and inventory control. 
Bi lgraf ™business color graphics. • UNI X r"" or ee11 taoo•a1mu1.. 
Tektex1 ™scient ific word processor. : Cf' t MI'-'.,. 01gaa1 Re•e•rch 

TM _ . . . Mulllbu• TMol Imel Corp
Te le S f da to DOD spec1f1cat1oris . • AcJaTM °"P'o t ·A or o..rens.e 


Represen ta llves worldwide. 


IMMEDIATE ATTENTIONJ 6382 

Please send specifica t ions on rhe system checked below: 


0 XAVAX.One tboard only, l 28KB RAM) ($2,000) 0 XAVAXThree ($14,000) 

0 XAVAXTwo (With 10MB Wincheste r) ($8,5001 0 XAVAXFour ($40,000) 


Name . .. ... .. .... .. .......... ..... . ........... ... .. .. .. ........ Title ............... .. ........... .. . 


Company ............................ ... .. .... .. .. .... ... .. .... MS .... .. .. .. . .... .... .. ....... .. .. . 


City 	 ..................... ..... Sla te ......... . .. Zip ... ........ Phorie ....... . ... . ..... ....... . 


Phone: XAVAX C o rporation 	 Cable: 
(319) 344-0550 300 Northwest Tower. Bettendorf . Iowa 52722 XAVAXCORP 
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Custom and Standardized Forms 

for the Mic;:rocomputer User 


To help you find forms for your 
software, we are offering this brief ac­
count of the current marketplace of 
forms for microcomputer users. 

Some microcomputer users have 
written their own software; others 
have bought one or more commercial 
programs. Many microcomputer 
users run both software of their own 
and commercial programs. 

A number of companies stand 
ready to help you with various stock, 
custom . or standardiud forms . Table 
1 (page 200) lists companies active in 
this market. Table 2 (page 202) sum­
marizes the product offerings of these 
companies and the minjmum orders 
required for custom and standardized 
forms. I have also included brief in­
formation about these companies' of­
ferings, if any . of continuous custom 
letterheads. 

While stock forms are of several 
common types, they are not written 
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POB 372 
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specifically for one company's com­
puter or software. Nevertheless, 
stock forms do, in fact, work with 
many commercial programs. Com­
panJes offering stock forms are too 
numerous to list. If stock forms will 
work with your commercial pro­
grams, or if you can write software 
that uses stock forms, you will be 
able to get the forms you need at an 
economical price. Some companies 
make the use of stock forms easier by 
providing programmer's guides for 
use of the form, e.g.. a grid with rows 
and columns numbered and data 
fields highlighted. 

But the focus of this article is on 
custom and standardized forms. 
Custom forms, of course, are de­
signed to go with uruque, user­
written software . What l am calling 
standardized forms are designed to go 
with specific pieces of commercial 
software. 1f you buy an accounting 

program from the fictitious Ersatz 
Software, for example, and you 
know someone who sells forms for 
the Ersatz programs, you won't need 
to spend any time adapting the soft­
ware to your forms or spend any 
legwork looking for stock forms that 
happen to be compatible with the 
software . 

Custom foTms 
If you absolutely must do things 

your own way down to the last 
detail, custom-designed and printed 
forms are for you. Many companies 
produce custom forms. These com­
panies are found under ''Business 
Forms" in the Yellow Pages . 
Minimum order quantities vary 
greatly. The companies listed in table 
2 that do custom forms accept orders 
for minimums ranging from 1000 to 
5000. Pricing varies with the com­



Inexpensive doesn t have to 
mean incomi:ilete, and the quiet, 
dependable Centron ics 739 is the 
classic example. Tc's complete 
in capabi lity and be au e it's from 
Centronic you can expect it to 
perform just like the workhor e 
printers chat have made Centron ic 
a leader in rhe business for more 
chan a dozen years. So when you 
hop for a de k-top printer and 

compare featu res, here's what you 
can expect fr ma 739: 

C RRESPONDENCE 
QUALITY- C lear, high density 
chara rers plus right juscificacion 
and proporrional spacing that 
produce corre pondence, direct 
maiJ , and ocher important d cu­
ments that demand a "custom" 
qual ity appearance. 

BUSINESS GRAPHICS ­
\Xfhat good is a printer that can't 
print our technical business/ 
management information? The 
739 produces a range of graphics ­
from bar charts and curve to 
illustrative marcrial-almo t any­
thing your com purer can produce. 

3-WAYPAPER 
HA DLI G - u1 sheers for 
correspondence; roll paper for 
day-to-day operacions; fan - folded 
forms for normal data print ut . 

D EPENDABILITY - You 
depend on y ur primer for hard 
copy of timely information and 
that means it mu t perare 
dependably. With Centronics repu­
tation behind the 739, reliability is 
a foregone conclusion. More than 
350,000 Cenrronics printers s Id 
\vorldwide is the proof. 

SERVICE - omeday you 
may need it. Where do you tind it? 
Wirh entronics worldwide 
network of service locations it's 
not very fa r. And now, there are 
authorized Centronics sales and 
serv ice dealers, and "walk-in" 
service centers in an expanding 
number of key cities th roughout 
theU. . 

When it comes co printe rs, 
Centronics is the leading 
independenr primer manufacturer­
chosen by computer profe ionals 
in major industry brand preferen e 
studie . o when you look for an 
inexpensive printer don ' t settle 
for incomplete. Choose the 
Centronic 739. It comes complete 
with a commitment - to 
performance, dependability and 
service. See it at your Centronics 
dealer. r write for information. 

C EnTRDn11:·s 
9 

PRlnTERS 
Circle 70 on Inquiry card. 

Ccntronics Data omputcr Corp. 
ne ~ all ' crcer, Hudson, New Hanipslure 03051 
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plexity of the form. Many companies 
stress tha t it makes little sense to buy 
only 1000 custom forms because 5000 
cost relatively littJe more-much of 
the cost lies in the unique design of 
the form. 

Standardized Forms 
A few companies are now offering 

forms to go with standard, commer­
cial software packages for microcom­
puters. NEBS, Checks-to-Go, DFS, 
Moore, and Trinity are all active in 
this market. Your choice of a com­
pany might depend on whether you 
want to buy forms by telephone or 
mail , from your local computer or 
software dealer, or (with Moore, at 
least) from the company's own local 
office. 

More likely, however, your choice 
will depend on which company has 
the forms for your commercial pro­
grams. Table 3 (page 204 ) lis ts the 
kinds of software for which the com­
panies shown sold forms. Note that 
no t all these companies identify forms 

the same way. Some companies Jist 
their standardized forms primarily by 
reference to software houses. Others 
refer primarily to computer com­
panies: you tell them wha t kind of 
computer you use, and they tell you 
what forms they have for it. Some 
companies list standardized forms by 
a combina tion of software house and 
computer company. Since many 
computer companies sell software as 
well as hardware, you can't always be 
sure which forms company has exact­
ly what you need . 

Perhaps the wisest course is to con­
tact all the companies or their local 
dealers and ask about your specific 
needs . Although table 3 lists the kinds 
of microcomputers and software for 
which various companies offer stan­
dardized forms, some of the com­
panies have only recently entered the 
field . By the time you read this, the 
new entrants in the microcomputer 
forms market are likely to have added 
many new forms to their product 
lines . • 

Check·Mate 
POB 103 
Randolph, MA 02368 
(617) 963·7694 
Comments: Check-Mate sells on ly by 
direct mall and telephone. Its custom 
forms are limited to checks; its standard 
computer forms are for Radio Shack and 
Libra software on ly. 

Checks·IO·GO 
8384 Hercules St. 
La Mesa, CA 92041 
(800) 854-2750 
(800) 552·8817 (California residents only) 
Comments: Checks-lo-Go sel ls only by 
direct mall and telephone. Tell Checks·IO· 
Go what kind of computer you have and 
you will receive a sample kit ot ils lorms 
lor your compu1er. 

DFS Computer Forms 
POB 643 
Townsend, MA 01469 
Comments: DFS has an ex tensive llne of 
Forms for existing microcomputer soft· 
ware and sells only through local dealers. 

Moore Business Forms Inc. 

1205 North M"waukee Ave . 

Glenview. IL 60025 

(800) 447·4700 
(800) 322·4400 (Illinois residents only) 
Comments: Moore sells rorms lhrough 
more than 600 of its own local sales of­
fices around the United States. Check the 
Yellow Pages or ca ll Moore's toll·free 
numbers to find out lhe name of your local 
dealer. 

NEBS Computer Forms 
78 Hollis St. · 
Groton, MA 01471 
(800) 225·9550 
(800) 922·8560 (Massachusells residents 
only) 
Comments: NEBS sells only by direcl mail 
and telephone. On request, NEBS sends a 
helpful, cross·indexed Forms Selector 
Guide and a catalog with prog rammer's 
guides for each lorm. 

Trinity Forms Company 
Micro Computer Forms Program 
Carroll ton , TX 75006 
(800) 527·0625 
(800) 492·5232 (Texas residents only) 
Comments: Trinity sells through local 
dealers only. Contact Trinity on a toll-free 
number for the name or your local dealer . 
Trinity pJans lo introduce a large line of 
standard form s fo r many different 
microcomputer software packages. 

Table 1: Some companies selling sta11­
dardized or custom forms for micro­
computers. 

'9Ue '8Wt<J ~ 
~~ 7~ 7~ 

11twio- '7~., 

• 7 working day RUSH service 

• FREE demo samples 

• Quality design 

• Very COMPETITIVE PRICES 

• Personalized assistance 

• FREE sh ipping · in continental U.S. 

• 	 COMPLIMENTARY quotes on 
cu stom forms 

CHECKS 

any other continuous 

Currently providing forms support 
for : 

Systems Pius • Vector • TCS • Alpha MJcro 

Aactio Shack • lnsoft • IM S • Continenta l • DIBS 


Libra • Siruclureel Sys tems Group • PeachHee 

An chor • Accounting Plu s • BPI • Designer • MCS 


Graham Dorian • MCBA • Durango • Oynabyte 


Cal l NOW for FREE sample forms 
packet. Your customer service 
representative is wa iting to assist 
you with your cont inuous forms 
needs ! 

f::!ii Checks 8384 Hercules St. 
!l:;J To·GO La Mesa, CA 92041form you m ay need! 

CALL TOLL FREE: (800) 854·2750; (800) 552·8817 in CA 
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BETWEEN ATARI®COMPUTERS AND ALL OTHERS. 

~.~::... "."'". 

lI ..tf"' r..1111,.., ·­I""ly_ ..... , - -~-:. 
! - -~ ·u,. . ... ·c·-'. : 

... ~ ...I ••• . .... .·~ ~·~ ·~ ,. "' /-t;·n.- . ~ . • . , •.•.. I' 
~ ~ ~(~ f.. '""-., 

3.7 million reasons why the ATARI Sound. An ATARI computer has four sound 
Home Computer is something to see. generators, or voices. activated by a sepa­

rate microchip This leaves the principal The display screen used with our computers 
microprocessor chips free to perform otheris compcsed of 192 horizontal lines, each 

tasks. And you can take full advantage ofcontaining 320 dots. Delivering color and 
th is capability which is designedluminosity instructions to each dot for a 

for easy programming. second requires 3.7 mill ion cycles .. . a lot 
of work for the normal 6502 processor. Change. ATAR I Home Computers have 

That's why the ATARI computer has been designed to make change and 
equipped its 6502 with its own electronic expansion easy. The ATARI computer has a 
assistant. It's called ANTIC. and it handles modular operating system~ that can be easily 
all the display work, leaving the 6502 free replaced as new technology develops. If you 
to hand le the rest. What th is means to you need it. memory expansion requires no more 
is uncompromisingly spectacular display than inserting additional RAM modules~ 
capabil it ies w ithout loss of computer And the ATARI ROM cartridge system also 
power needed to carry out the demands makes it easy to change languages. In short. 
of your program. your ATARI computer won't be obsoleted by 

That's a quality you just don't find in future deve lopments ... beause it already 
ordinary pe rsonal computers. And it's incorpcrates the future. 
one of the reasons some computer Sharing. To learn more about lhe amaz­
experts say that ATARI computers are ing capabi lities of ATAR I computers. visit so far ahead of their time. your local computer store for a demon­
There's more ... which is what stration. Or send for our Technical _ _. .... - ............. .., u.~---you'd expect from ATARI. User's Notes, intended for the serious - ~ ... • _. "'" ... . ... .. .ll. '- ... . ... · -­

Language.The ATARI Personal ------- programmer. They are only $27 and 
Computer uses several program­ contain a lot more information about 
ming languages to give the user our computers' special capabilities 
maximum control of its extraordi· than most compan ies could tell. 
nary capabilities. PILOT. Microsoft See your ATARI dealer, or send 
BASIC~ and ATARI BASIC are $30 ( $27 plus $3 postage and 
understood and spoken by the handling), payable to ATARI. to 
ATARI computer. You'll also find Technical Use r's Notes, c/o 
our Assembler Editor cartridge ATAR I Customer Service. 1340 
indispensable for machine Bordeaux Avenue. Sunnyvale. 
language programming. CA94086. 

• ATARI 800"' compu~er only. 

ATARr 
© 1981 Atar i, Inc. 0 A Warner Co.mmun1cahons Company 
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Check-Mate Checks·IO·GO DFS Moore NEBS Trini ty 

How Sold Mail and 
telephone 

Mall and 
telephone 

Local 
dea lers 

Local 
oll ices 

Mail and 
telephone 

Local 
dealers 

CUSTOM FORMS 

Minimum quantity 

Checks 
only 

5000 

y 

5000 

y 

1000-2500 

N y 

1000 

CUSTOM CONTINUOU S 
LETTERHEAD y y y y y 

Minimum quantity 1000 5000 1000-2500 500 1000 
y y y y y y 

Minimum quantity 1000 500 1000 500 500 

Table 2: In fo rmation abou t how six companies sell custom and standardized fonns for microcomputers. Important considerations 
include minimum order quantities and sales methods - w hether througJ1 a company's own local offices. through local dealers. or 
by mail and te lephone. 

STANDARDIZED FORMS 

NEC 602:lA ........... ......... S495 
Epson MX-60's, 
1OO's. el(. .. ........................ Call 
O kldo ro 62A ......... ........ '469 
Okldara 8:lA .................. H49 
Okidara 84 .................. i1059 

HIGH SPEE D 

Anodex 9500, 
9501 ............................. S1245 
Oarasourh DS- 180 .... v i 1269 
Tl 810 Dasie .................. S1:l65 
I nfoscr!be ........................... Coli 

LETT ER QUALITY 

C.lroh Srorwriret·IP ...... S1J24 
CJroh Starwrlrer II S __ S1 595 
NEC :l500 ................... S1995 
NEC 77 10/77:!0 ·-·-· S2:l40 
Dlablo 6JO ................. S2295 

Poper Tiger 460G .... _ '789 
PaperT!ger 560G $1129 
Cen1ronics 7:l9P _ $649 
Cenrronlcs 7J95 • ... ... H29 

- -

~---
:;--· -· ----··· ------­

TELEVIDED 
~ -:. .:::.. . 

loll C1'/ M ln<tOOlf J <Ill•• C(lj)(IClty • 1149 , 
Why buy your (:Ot'l?Of\e<nri '1om :.evetol 
wuran, whe-n we c:on butn ond 1en you1 
NCKtMJ·or. printer ond/Of f8'f'm:inot at. o :i.yir•m1 
D•Ul pdcu ov·eroll. 

HP.Z II 64K Quod ............... ~145 
Advanloge .,,,,""'''"'""''" ....... , Call 
TSS/1 6-4 ........... .. ................. i6295 

ALTOS 
T,,,, hl9h-<)"Olil\' 8" IY"em with 28 loco! 

The new oD·l.rHM'l e 1ho(1 bodtod by(',.£_, Oullt 
In Cl\T. de1od>oble ktyboo•d. 750I< f0<moned. 
dual "oppy>. ~K. Cl'/M ond mOle. 0.e 
so~are bmlnMJ modules S.695. 

Televldeo 8 0 2 ... $2795 
Televldeo 802H(1 0MG,) ... S5555 

ZENITH 
~Mee c•tw•tJ.. Th@ ol·M·on.e •l'lor'~ b«ked by your local 

600~2 CP/ t2749 Zenl1l"l -Hoo1h ~•Mee ceruer. Green :S.Crtot'l. 
w M ............ ..... • CP/M , ~upe<cok. ond Clo•lc Ind. 

6000-15 ............................. $J8 49 l89 / 48'K '2 1"5 
0"02 II • W ..... ....

60 v-1 ,1 .14 ............... ,,_ co Z-90·82 w/64K ~2:l95 
CROMEMCO, XEROX, ADDS, NEC, DYNABYTE ................... Call 

,,·A: ...,/\, . 
' 

, t I 

:~: 
I \ 

Scottsdale Systemsltd. 
6730 E. McDowell Rood. Suite 110. 5comdole, Arizona 85257 

-.....- (602) 941-5856 ....-.....1 

Coll 8-5 Mon.-Frl. 
(We Expol'f) TWX 910-950-0082 (IMEC SCOT) 

~~=-=--

Ampex 080 
Dialogue 80 Amber 
Mime Acr SA ......... 
Sorocl Q 120 .. 
Volker Crol9 404 

ORDERING 

-­ MAIL ORDER ONLY -

S544 
S589 
S569 
S589 

C·llon 
Pro wrirer Se rial 
Molibv 200 ........ . 
MP.l. 99G .. 
Tall y MT 1805 .. 

. .......... Call 
i719 

S1645 

2% cash dlscounr lnduded/chorgo CO•d$ odd 2''4. I'll«>• $ubJ•c ro cl>ong•. p•oCluc 
>ubjec 10 ovollob lry. A•zono r<nldonrJ odd S'4. F.0.0. p olru oj >hlpm•nr Scon•dol.,, 
0.'2 0% 1e uocklng fee IOf rerwned mercho.ndl,... Wc11ol'lrfes :nduded on 0 11 procfoc1s. 
Penonol checks rake j week,; ro t leor. 
CP/M cind MPI M aeo r.9lYere-d 1u:11dem.or1U of Dl glr.ol ~~Ofd\. 



Financial Planning... 
SCRATCHPAD: SUPERSOFT'S 
ELECTRONIC WORKSHEET from 5uper5oft

ScratchPad is a user-interactive data 
modeling program suitable for flnancial 
plannlng or any general purpose model­
ing. Whether you are an executive, a 
researcher, or planning the fam i ly 
budget; you wi ll find ScratchPad an 
invaluable tool in giving you the numeric 
correlations you need for sound decision 
making. 

ScratchPad provides for labels and 
corresponding numeric data en tries 
cross-referenced by row anq column. 
Data entries are then define~ as depen­
dent variables in a user-created algebraic 
formula. You can now quick)y see how 
changes in one or more vari~bles affects 
all others. 

STATS·GRAPH: I 
SUPERSOFT'S STATISTICAL 
DISPLAY PACKAGE 
Stats-graph performs statistica l analyses 
on user data and disp lays ttle results In 
graphic form. 
Graphic formats include: 

Pie Graph 

Bar Graph 

Scatter Graph 

Stat istical Analyses include: 
Mean 

Median 
Minimum and Maximum va lues 

Standard Deviation 

• Reg ression Analysis 

ScratchPad inc ludes the following 

Multiple screen spl itt ng wh ich allows 
two or more sect ions of he worksheet to. 
be viewed sim ul taneous! . 
• Both immediate and eferred calcu1a· 
lion modes allowing caldulations to be 
either made as data is e tered or de· 
ferred unti l later. 

Stats-graph is an easy-to-run , user­
interact ive program that presents 
valuable and often comp)ex information 
in a concise and easi ly understood form. 

U K •nO [ ¥ QM 
CHGtT A\_ OE\ltCf.S 
'~ LOt•O<)N f'llOAD 
SOU Tl-llDf'OUG H. ,;EJiT
rumw1ooc w iu..'5 
HU, Oll l 
ENG1.>N0 
J• l f l;ool'lflt"oOU• W l.Ofltb)ztH... 
r •I• • ~ 

• Flexib ility in en try and editing func­
t ions so that data can be entered or 
changed easily. 

• Column wid ths are variable. 

• Portions of the worksheet not current­
ly being viewed can be qu ickly brought 
to the screen for eit her si ngle or spli t 
screen viewing. 

• Any port ion of the worksheet can be 
printed as hardcopy t the user's 
discret ion. 

DATA-VIEW: 
ORGAN IZER 

Data-view Is an easy to-use, free 
formatted system for o ganizing Informa­
tion . It can be used as ~n electronic 
fili ng cabinet , an automated date book, 
or a com puterized listing device. Inser­
tion and retrieval of information is both 
s imple and qu ick. Data may be retrieved 
by file, string, or key word, and any type 
of information can be stored. 

Sc rate h Pad: $200.00 
Stats-graph: $200.00 
Data-view: $200.00 
Total Package: $500.00 
Man uals onl y: $ 15.00 

Software available for virtually all CPIM 

systems. Specify your system. 


Available from fine dealers everywhere, 

or directl y from: 

SUPEASOFT, INC. 

P.O. BOX 1628 
CHAMPAIGN, IL 61820 
217-359-2112 Telex: 270365 
Technical Hol Line: 217·359-2691 

First in Software Technology 
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Ch11ck·Mate Checks· to-Go Moore NEBS Trlnlt~ DFS 

Alpha Micro 
AncMr Systems 

Apple Computer 

BPI Syslems 
Briareus 

Cado 

Centurian·Warrex·Eds 
Cimarron 

Computruo; 

Continental Software 

Designer Software 
oms 
Digilog 
Digital Systems 

Durango 
Oynabyle 

Accounting Plus 
Allison Crain 

Apple Computer 

BPI Systems 

Cado 
Canon U.S.A. 

Cromemco 

Data General 

Data Tra in 

DEC 

Durango 

Agency Computer Systems 

Antech 
Apple Computer 
Applled Business Software 
Atlanta Business Computer 
Balcones Computer Corp. 
Biss 

BPI Systems 

Broderbund Sollware 
Business Enhancement 

Compuservlce 

Cape Cod Computer 

CMS Soflware Systems 
Coelco Software Systems 
COM Business Computer 

Systems 
Compumax Associates 

Computerease Inc . 
Computer Products 

International 
Computer Research 
Computeiware Inc. 
Computhink 
Continental Soflware 

CTI 
Custom AccounHng 
Customation 
Cus1om Computing 
O.B. Software 
Oakin-5 

Data Solutions 
Oala Train 
Data Universal 
Oata11tsion 
Oa11is·Lane 

Delphic Systems 
Della Soflware 
Denver Software Company 

Digital Tech 
Duchess Enterprises 
Durango 

Ecosoll 
EDP Business Systems 
Electronic In formation 

Systems 
Fox Computer Systems 
Functional Solutions 
Gtenn/Clllf Associates 
Haland Dela Systems 
H & E Computronics 

Agency Compuler Systems 

An tech 
Apple Computer 
Applied Business Sollware 
Atlanta Business Computer 
Balcones Computer Corp. 
Blss 

Broderbund Software 
Business Enhancement 

Compuservice 

Cape Cod Computer 

CMS Software Systems 
Coelco Sollware Systems 
COM Business Computer 

Systems 
Compuma'x Associates 

Computerease Inc. 
Computer Products 

International 
Computer Research 
Computerware Inc 
Computhink 
Continental Sortware 

CTI 
Custom Accounting 
Customatlon 
Custom CompuUng 
0 .8 . Softwa'e 
Oakln·S 

Data Solutions 
Data Train 
Data Univ ersal 
Datavis lon 
Oavis·Lane 

Delphic Systems 
Delta Software 
Denver Software Company 

Digital Tech 
Duchess Enterprises 
Durango 

Ecosofl 
EDP Business Systems 
Elect,onic lnformaUon 

Systems 
Fo Computer Systems 
Functional Solut ions 
Glenn/Clllf Assoc1a tes 
Haland Data Systems 
H & E Compu\ronics 

IBM 5120 
IBM Systems 32134 

Hewlett-Packard 

Table 3: Hardwari~ and software sources for which these companies produce standardized fomrs. Keep in mind that a company 
that produces forms for one program from a particular software house may not produce fonns for all programs from that house. 
Furthennore, a company that produces fom1s for one computer from a certain manufacturer may not produce fom1s for every 
computer from that manufacturer. In addition, since some of these fonns companies entered this market shortly before the 
research was done for this article, they may by now offer forms for more computers and more software. 
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Chack·Mate Chacks·lo·Go Moore NEBS Trin it~ OFS 

ICM Compu1er Sys1ems ICM Computer Systems 
Idea Micro Design Idea Micro Design 

IMS 

lnsofl 
Info Designs Info Designs 

In eractive Operations lnteraclive Operations 
Associates Associates 

lniernational Computer International Computer 
Service Service 

International Data Tech International Data Teen 
Key Systems Key Systems 
Legler Systems Legler Systems 
Lenz, Mas1erson & Lenz, Masterson & 

Associates Associates 
Ubra Libra Libra 

Mark/Donn Associates Mark/Donn Assoc iates 
George Matyjewica & George Malyjewica & 

Company Company 
MCBA 
MCS 

Medfield Computer Medfield Computer 
Software Soflware 

Microcompuler Consultants Microcomputer COnsullants 
Micro·Management Mlcro·Management 
Midwesl Data Services Midwest Dala Services 
Mil ex Mitex 
Montour Gomputer Systems Montour Computer Systems 

Moore 
Murray Jones Murray Murray Jones Murray 

Engineers Engineers 
NEC NEC 
North Star 

Open Systems 
Osborne 
Peachtree Peachtree Peachtree 

P.G. & J. P.G. &J. 
PK Systems PK Systems 

R & B Systems 
Radio Shack Rad;o Shack Radio Shack Radio Shack 

Rea listic Computing Realistic Computing 
of Georgia of Georgia 

G.A. Rock Systems G.A. Rock Systems 
Group Group 

Rocky Mounta in Rocky Moun ain 
Software Software 

RTG Data Systems RTG Data Systems 
S & M Systems S & M Systems 
Score Score 

Serendipity Software 
Shasta 

Small Business Small Business 
Systems Group Systems Group 

Small Systems Software Small Systems Software 
Software Services Software Services 
Software Technology Software Technology 

for Computers for Computers 
Structured Systems Structured Systems 

Synergetlc Computer Synergetlc Computer 
Systems Systems 

Systems Plus Systems Plus 
Ta flored Data Ta flored Data 
Taranto & Assoc iates Taranto & Associates 
Targhee Software Targhee Sollware 

Engineering Engineering 
TBS8 T8S8 

TCS Software TCS Software TCS Software 
Texas Instruments 

The Bottom Shelf The Bottom Shelf 
The Software Exchange The Software E-xchange 

The Software Shoppe 
The Systems Shop The Systems Shop 

mberlme 
U1111ty Computing Ulllrty Computing 

Service Service 
Vanda ta Vanda ta Vanda ta 
Vector Graphic 
Wang 

Westware Westware 
Woodbury Computer Woodbury Computer 

Associates Associates 
Xtra Soft Xtra Soll 
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Hardware Review 


Base 2 Printer 


Recently, after considering it for 
quite awhile, I added a printer to my 
system . My choice was the Base 2 
printer, which l use with an Exidy 
Sorcerer with 32K bytes of RAM 
(random-access read / write memory). 
I bought the printer used for $470, 
complete with most of its options 
(tractor feed, graphics option, and ex­
panded character buffer), Parts of 
this article may not apply to Base 2 
printers that lack these options . 

Construction 
This compact printer measures 7.5 

by 24 .S by 35.6 cm (3 by ll by 15 
i nches) and is constructed of 
a luminum , which makes the printer 
surprisingly heavy for its size. The 
a luminum chassis acts as a heat sink 
for the large-scale integrated (LSI ) cir­
cuits, making a fan unnecessary if the 
printer has an unimpeded airflow . 
Designed around the 8085 micropro­
cessor and other LSI chips, the printer 
has few components but great flex­
ibi lity. Behind the tractor mechanism 
is a removable panel that provides ac­
cess to two erasable programmable 
read-only memories (EPROMs). 

One EPROM contains the printer's 
program and the standard character 
set , consisting of 96 ASCII char­
acters . The other EPROM can con­
tain auxiliary character sets; it does 
not come standard with the printer. 
The paper inlet is located in the bot­
tom of the printer, and the friction 

Walter Jeffries 

RFD 1 


Readfield, ME 04355 


feed mechanism is located inside . In 
the upper left-hand comer of the 
printer's back panel is the power 
swi tch , Also on the back panel are the 
three interface connectors, power in­
let, mode switches, and the reset / self­
test switch . On the front paneJ are the 
formfeed (FP) and un it-select 
switches. 

Interfaces 
The Base 2 printer has three inter­

face connectors that support four 
popular interfaces: RS-232 , 20-milli­
ampere (mA) cu.rrent loop, Cen­
tronics parallel , and IEEE-488. You 
select the interface mode by using two 
switches of an eight-position minia­
ture DIP (dual-inJine package) switch 
located under the power switch. The 
next four switches set the default line 
length from any of Hve of the six line 
densities. The remaining two switches 
determine the "pinout" (lines assigned 
to the socket pins) for the serial inter­
faces. Also on the back panel is the 
data rate/ unit-number switch, which 
consists of a 16-position thumb-wheel 
switch . In the serial mode this switch 
delermjnes one of 15 data rates rang­
ing from 75 to 9600 bits per second . 
In the fEEE-488 interface mode this 
switch acts as the unit-number 
swi tch . In the paralJel mode this 
switch is not used. 

An additional mode recommended 
for the TRS-80 uses the parallel inter­
face and a line length of 80 

At a Glance 

Name 
Base 2 printer 

Use 
Medlum-quaHiy printer 

Manufacturer 
Base 2 Inc. 
POB 3548 
Fullenon. CA 92634 
/714) 533·0 1I I 

Dimensions 
7.5 by 24 .S by 35.6 cm 13 by 11 by I> 
1nchesj 

Price 
S699 

Hardware Needed 
Hose comµuter with orie or rour tncerfaces: 
RS·232. 20-mA current loop. Cenuornc:s 
parallel, IEEE-488 

Software Needed 
Appropriate drfver for lmerface 

Hardware Options 

Tractor feed.. paper holder . graphics op­

tion. expanded buffer 

Features 

Print speed: 100 cps bidireccionaJ. Form· 

reed speed: 1. 5 inches per second. 5l 

character denslrJes wlrh etongared prrnt­

tng. Standard 96 ASCII characters rn 5 by 

7 doc-matrix font Nine addiclonal user­

de 1ned char.icrer ronts. 


Documentation 

74-page paperback 


Audience 
Computer hobbytst desiring a ne.-.:tble. In· 
e~pemrve prirner 
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41 
ume ci)i~-~~'tJifejj~tt~~~; 
pUtet; otconttofuni a.QUllBdY_,; 
expandlng.family ofperip~s. 

The new Hewlett-Packard In~ 
Loop (HP-IL) makes it all possible. lft>-IL 
fs an easy-to-use, low-cost interfacing 
&')'Stern, specifically designed for battery­
operable devices. 
lbe Interface Module and 
Peripherals. 
At the heart of the system i the 
rnrcrfuce Module, which plugs into 
any one of four HP-41 ports. You 
can control up to 30 peripherals, 
using only one port in your 
HP-41 calculator. /One of the key HP-IL periph­

a 
erals i the new Digital Cassette 

Drive. This battcry­
operable device 
provide an 

Clrcle 178 on Inquiry card. 

desl~~~~c1e :trte:va1atmtt 
and sidiptiljWfy'you expeahm HP. 

You sec. Hewlett·Packard is committe.d 
to avery big idea: small d.ev.tces talking 
to each other, givingyou big system 

capabilities - at small system prices! 
For details and tfie address ofyour 

nearest dealer, CALL TOLL FREE: 800 
547-3400, Dept. 276J , except Hawail/ 
Alaska. In Oregon, call 758-1010, or write 
Hewlett-Packard, Corvallis, OR 97330, 
Dept. 276.J .TIYuser (503) 758-5566. 

6 11 / 18. 

When per,formance must be measured by result&. 

~ HEWLETT
-J'L PACKARD 
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ASC11 Hexadecimal Decimal Code 

CTL I 09 09 HT 
CTL J QA 10 LF 
CTL K OB 11 VT 
CTLL oc 12 FF 
CTL M OD 13 CR 
CTL N OE 14 so 
CTL 0 11 17 X-ON 
CTL S 13 19 X-OFF 

Tabl.e I: The control codes of the Base 2 printer. 

Operation 

Horizontal Tab 
Linefeed 
Vertica l Tab 
Formfeed 
Carriage Return 
Elongated Characters 
Selects unit online 
Deselects unit offl ine 

characters, with automatic linefeed 
(LF) on receipt of a carriage return 
(CR). 

Power Supply 
My printer came wired for 110 

volts of alternating current, but it can 
easily be rewired for 210 volts. Writ­
ten directions and diagrams are in the 
operator's manual. Since the stepping 
motors are direct current (DC) and 
independent of the line frequency, the 
printer does not need to compensate 
for frequencies of SO or 60 hertz (Hz). 

,,.,.__.,._. __ . ......_,_ ......__ - --­.... ­~ 

-----· · - - ··- / 
, ecat_ I~ ~------...J 

Chart your financial future 

withM.icronnesseM 


In this fast-paced business world, the best way to stay generate up to 15 user-defined reports per model, 
competitive is to chart your financial alternatives with visuals, a'll without bothersome reprogramming. 
clearly and make decisions fast. Previously available only for mainframe appl ica­

Microfinesse is a complete planning package tions, MicroFinesse can now be pur· 
providing professional forecasting PLUS full high­ chased for the 48K Apple 11• with the 
resolution color graphics support, Including pie charts, Apple Language Card. 
histograms and graphs, for the financial projections So when your variables are many 
you create. and your t ime is limited, take a good 

With this evolutionary resource planning tool you look at the financial artistry of 
can consolidate or expand your financial models M icroFi nesse. 

MicroFinesse" 
630 Bancroft Way, Berkeley, CA 94710, (415) 548 -2805, Distributed by: ~OSBORNE/McGraw-Hilt 

Apple II is a registered trademark of Apple Computer. Inc. Micro Finesse is a t radema rk of P-E Consulti ng Group Li mited. 
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Manual Control 
The Base 2 printer's front panel 

consists of a unit-select switch and a 
formfeed switch. When the unit-select 
switch is on, the formfeed switch 
causes the printer to eject paper to the 
top of the next form (default form 
length is 66 lines per page). When the 
switch is off, the formfeed switch 
causes the paper to advance at a rate 
of 1.5 inches per second . 

In the upper right-hand corner of 
the printer's back panel is the 
reset/self-test switch. When toggled 
to the left , this switch resets the 
printer to its default mode. When the 
reset/self-test switch is toggled to the 
right, the printer prints a line of char­
acters using the present mode . The 
self-test switch allows testing the 
printer independently of the host 
computer . 

Software Control 
Two sets of software controls have 

functions that overlap to a slight 
degree. One set consists of "control 
codes" (table 1); the other set consists 
of "function codes" (table 2). To take 
effect, the function codes must be pre­
fixed by an ESC (ASCII 27) . Some of 
the function codes must be followed 
by data , as when setting tabs. 

The Base 2 printer supports six 
character densities (64, 72, 80, 96, 
120, and 132 characters per line), as 
well as elongated characters (10 dots 
wide rather than 5) in all character 
densities. 

The standard character set contains 
96 ASCU characters in a 5 by 7 dot-

ASCII Hexadeclmal Decimal 

J 4A 74 

H 4B 72 

I 49 73 


I SA 106 
k 68 107 
R 52 82 
s 53 83 
5 35 53 
6 36 54 
7 37 55 
8 38 56 
8 42 66 
c 43 67 
D 44 68 
E 45 69 
v 56 86, n1...n16 
x 58 BB 
y 59 89, n1...n10 
a 61 97 
@ 40 64 
A 41 65 
T 54 84 , n 
9 39 57, n 

3A 58 . 3B 59 
F 46 70, n 
G 47 71 
d 64 100 
0 30 48 
1 31 49 
2 32 50 
3 33 51 
4 34 52 
b 62 98, n 
c 63 99, data 
K 46 75, data 
L 4C 76 
M 40 77 
0 4F 79 
p 50 BO 
a 51 81 
e 65 101 
f 66 102 


.Q 67 103 

h 68 104 

I 69 105 


Function 

General printer reset 
Unit selecl 
Unit deselect 
Enable unldlrec llonal printing 
Enable bldlrectional printing 
Enable 1920 character buffer 
Disable 1920 character buffer 
Disable prlnl on buffer full 
Enable print on burrer lull 
Enable auto LF following CR 
Disable auto LF following CR 
Enable CR recognition 
Disable CR recognition 
Enable LF recognition 
Disable LF recogn ition 
Set horizontal labs 
Reset horizonta l tabs 
Set vertical tabs 
Reset vertical tabs 
Enable elongated characters 
Disable elongated characters 
Set form length to n Unes 
Set auto FF count 
Enable auto FF 
Disable auto FF count 
Set eject lo n llnes 
EJecl 
Set Une tenglh to 64 chars. 
Set 1lne length to 72 chars. 
Set line length to 80 chars. 
Set line length to 96 chars. 
Set line length to 120 chars. 
Sel tine length to 132 chars. 
Sel vertica l line density 
Enable and send graphics 
Load user-defined characters 
Enable user·def1ned chars. 
Enable Standard ASCII cha rs. 
Enable optional chars. 1 
Enable optional chars. 2 
Enable optional chars. 3 
Enable optional chars . 4 
Enable opt ional chars . 5 
Enable opt ional chars. 6 
Enable optional chars. 7 
Enable optional chars. 8 

Table 2: The function code5 of the Base 2 printer. All function codes must be preced­
ed by an ASCfl <ESC> (escape. hexadecimal 18, decimal 27) in order to take ef­
feet. 

McGraw-Hill ~tore______ __ ,. 
Are programm.ers available? Are they needed? lMcGraw-Hlll Bookstore tJ J~· . I 1221 Avenue cf the Americas W"it ~ 
APPLICATION DEVELOPMENT N.Y., N.Y.10020 llfl_,392• 

WITHOUT PROGRAMMERS I Pleasesendme copiesof I 
by James Martin , Prentice-Hall j Application Development wlthour I 

Programmers by James Martin at $32.50. I 
With the wide range of software available and the I

great proliferation of computers, there may not be MasterCard_ Visa__ AmerExp_ 


enough programmers to go around. I Ac'<:Ount No Expires I 
Here's how to put the computer to work without I Name I 
a programmer. I j
A wide range or methods is described. Each has its Address_ _ _________ 
place: the ability to appry t~e right approa~h to each I City State_Zip. I 

$32.50 trade becomes an essential new OP skill . 320 pp Add sales ta~ plus $2.50 postage. handling I'---- ------------------------------ -- - - - - - - - - - ­
210 March 19$1 () BYTE Publicarioru lf\o Circle 111 on Inquiry card. 



DEALER DEMO SOFTWARE 

FOR 3' ON THE DOLLAR 


Look at what you get for iust $295. 

How con we afford lo make available over $9,000 

worth of the finesl software in the microcomputer 
industry for jusl $295? Our answer is how con we 
offord not to? 

We both know that professiona l demonstration is 
the best sales closer. It sel Is your computers and it sells 
our top quality software. Thars why we'll send you all 
the business applicalions listed below for just $295. 

FINANCIAL 
General Ledger · Accounts Payable • Accounts 
Receivable • Payroll • Cash Receipts/Disbursements • 
Job Costing • Moiling list Management 

MEDICAL/DENTAL 
Office Scheduler • Patient Billing· Accounts Receivable · 
Insurance Forms 

GOVERNMENTAL/EDUCATIONAL 
Student Record Keeping • Student Scheduling • Fund 
Accounting 

You'll also receive important promotional materials 
and our exclusive video soles presentollon designed to 
help you make the sole. 

Just give us a coll, or drop us a card and we'll send 
you the whole package for just 3¢ on the dol lar. 
we'd like to lose less, but we can 't afford to. 

WHOLESALE DISTRIBUTION 
Purchasing and Receiving • Inventory Control • 
Invoicing ond Receivables • Sales Commission 
Reporting • Backorder Management 

MANUFACTURING 

INVENTORY CONTROL 

Finished Goods Inventory Monagemenl · Ports Inventory 
Monogemenl • Ports Purchasing and Receiving • Bill of 
Molerio l • Production Scheduling 

All IMS tJ~SWCS5 ap~/C.1/IOllS fC(/rJl(f CPIM" or MPIAl"and C8AS/C II ' 
1C{)1ste1ed tri1tlcm,11ks of Oig,m/ Rcse,11C1t Cmp 

Call for details (913)677-1137 


Ina 

INTERNATIONAL MICRO SYSTEMS 

6445 METCALF SHAWNEE MISSION, KS. 66202 

BYfE ~rm 1981 211Circle 169 on Inquiry card. 



NOW TWO LOCATIONS 
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SAVE TIME• SAVE SHIPPING 

computer mail order west 

800-648-3351 


Computers
for people:-"'-ATARr ·-.,.__-o 

1 
l_,~ --

--c:._4 • --~ 

---800TM s579 
41 0 Reco rder 
8 10 Ot<c D11ve 
822 P01nte1 
82·5 Pt .nter 
830 Modem 
820 P•"'' e.­
850 Inter lac e 
Now DOS 2 Sy stem 
CXJO Paddle 
CX40 Joy Sl•C~ 
CX853 161<. RAM 
M1cro1e• 161<. RAM 
M1c101e~ 321<. RAM 
flame-ram 028K) ............... -- - - - -- $539.00 
O"• yeu • • landed werr•nty . . . • . •••.. . .• . •. _•• $50-00 

.- ATARI 400 
I 16K... . $329 l \32K .... $478 

~""""· 48K.... $555 

PRINTERS 


S76.00 
S449.00 
.$229.00 
i629 00 
$ 1 59 00 
'269 00 
$169 00 
521 00 
$ IB 00 
s•a 00 
S89 00 
S75 00 

$159.00 

ATARI SOFTWARE 
C)U04 Wo•d Processo r 
C.X405 PILOT (educational) . . . . . ­
CX4 13 MrcrOSOll Basic 
CX4 01 1n.i1a11on To Progrom1n9 I 
CX4102 Klngaom 
CX4 103 S1a11shcs 
CX4104 Mralt"g Lis i 
CX4J05 e1ac•1ac• 
CX4106 ln>ilalron 10 Pr og ..mmg 2 
CX4107 8 10 ytnm 
CX4108 Hangman 
CX4109 Graph II 
CX 4110 Touch Tvo1no 
CX4, •2 51a1"5 & CaP•lal ! 
CX411• Eurooean Co un1r1es & Cap11a1s 
CX41 15Mmtgage & Loan Aflillys1s 
CX4116 Perso nal Fllness Program 
CX4 I 17 lnvllaticm ro P1 cg1am1ng 3 
ex~' 18-W Con.e r ~ Jllon a l Lan gu ages fP3 l S4~ 00 
C>C••2 E:11e•g1 Czar 
CXL4001 E.d'uc.at1ooa1 Ma ~1 ~ 1 

CX6001 17 l al~ & Teach Se•1•s 1ea I 
cxa 106 Bono Ana l~S I S 
CXB 107 S1ock Ana lVS•S 
cxa101 Sloe• Cnarltrlg 
CXL4002 Basic Comp u1 rn g Language 
CXl•OOl Assembler Ed• IO• 
CXL4004 Bas~elba ll 
exL•005 V•deo Ease l 
CXL4006 Supe• Breakou1 
CXL4001 Music Compo se• 
CXL4008 SPACE INVADERS ' ' . •• 
CX L4009 C11ess 
CXL4010 l -D Ttc ·Ta c·To e 
CL$401 I STAR Rt\IDERS 
CXL4012 MISSLE COMMAND 
CXL401J ASTEROtDS 
CXl4015 Telel"'k 
V1s1"a1c 
Leiter Pe leci CWoid Processor) 
Sou•ee 
CX481 lhe Entertainer 
CX462 The Educator 
CX483 The Prog ramme• 
ex 484 The Oomrnunicatcr . _. __ ..•.• 

Qllldala 
S2A .. . 
BJA .... . 
84 _. ....... .,_ 


Ci toh Starwmar 

Sl 1900 
5105.00 
56800 
Sl7 DO 
$13 00 
Sii 00 
517 00 
513 00 
S2000 
SIJ 00 
$1300 
$17 00 
s:ro oo 
SIJ 00 
~IJ 00 
$1300 
S5900 
$20 00 

SIJ 00 
1.21 00 
!.23 00 
52000 
S2000 
52000 
54500 
$4500 
S24 00 
52• 00 
SJOOO 
$4500 

•. 	 .. $32.00 
$30 00 
524.00 
SJfl.00 
sn-00 
532.00 
s:ro.oo 

$149.00 
$ 10900 

S89 00 
. s7s_oo 
$130.00 

• ' 	 $54-00 
- - -- - $329.00 

Texas Instruments 

Tl·99/4A s359 
l'HP 1600 TelephOM Couplet 
PHP 1700 RS·232 Accessories 11\IBrlac~ 
PHP 1SOO Otsk Ome Conlro11er 
PHP 185() Dis~ Memory 0fl•e 
PHP 2200 Memory E• p3n •1on 132K RAM ) 
PHA 2100 R F MCX1ula1or 
PHP, 100 Wired Remole Cant1 01 1e1!i~ Pa 1 t 1 

32K E•panslon .. . • . • .. . . . ___ . _...... . 
PHP Prlnler Solid State .... _. _. __ . _. 

CALL FOR SOFTWARE 
SELECTION AND PRICES 

XEROX820 
Xero~B20 

Sys1sm I 5 •1.: ..... .. . . .. . . . . .... . 
Sys1emllB ' -··· · "··• .. •······ ..... . 
CPM5 'f· · -·· ... -................ .. 
WordP•ocesslnQ . .... ............... . . 
Super Cale ...... - ... - .. .. • .. .. • .. . 

CALL FOR MORE INFORMATION 

Terminals 
iele.,duo 

910 _ 
912C 
920C 
950 _ ­

canlor compulers 
Zen~lh Zl 9 ... . _ ... ­
Add_S . -------·-- •. .• .. ..... ·--·-·--· ­

St59 00 
S16900 
5239 00 
$38900 
$319 .00 
S•:lOO 
S3t DO 

5:!29-00 
S-J1900 

$2450.00 
$2950.00 

5169.00 
$.429,00 
$26900 

Celi Ironies 7:19-1 __ • _.. . • .. .. .. . . . .. . .. .. .. . $649.00 

Olablo630Spe<:ial . _- . _.. __ ......... ·- --- - _$ 179900 

Ep~n 

MX70 ••• -------"'"""'"- · -· , __ ,_,. •• _.. S.J59.00 
MX80 ......... - ...... ·-··-·., .... ··--- __$469.00 
MXBIJ FT ........ _........ - •• --"·--·-" •• Call 
M.X!OO ...... ,. __ _, ___...... - ............. Call 

NEC 
fl023 .. ' . - -.... " • • • . • . - - - - - - - - • $639.00 
7730 ... ·-- --- -- - .................. -·--· . Cal l 
7720 .... . . - .. -· - -- · - ---····· . Cal l 
7710 ......... _........ - .. -- __ _ . . _,_,, Cail 


HOW TO ORDER: Phone orders Invited or se"d check or monO'I order and receive tree shipp ing lo the conilnental UnilMf Sta les PA and NEV ada sales 1ax 

25 CPS-P . _ ...... $ 1329.00 
45 GPS·P . ....... - ' - .... - - ' - • $1699.00 

Paper Tiger 
445G ••
4BOG __ _ 

- - - - . S6'99.00 
. ' . $899.00 

560G .. .. Sl129.00 
Talley 

8024­ 7 - - . - ' ..... "" .. $1399.00 
0024 .L ... . .. . • ' $ 1529.00 

. .. $499.00 
.. . $769.00 
. - $1129_00 

Modems 
Nova lion Aulo .. . . .. . • - . ­

0 Cal .. 
Cal _ 

Ha~es 
Smart 

~79.00 
SG9900 
$749.00 
S-939.00 

5749.00 
' $549_00 

. S239 00 
$169_00 
S-159.00 

$2J9.00 

IN NEVADA, CALL (702) 588·5654 

P.O. BOX 6689, STATE LINE, NEVADA 89449 
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TO SAVE YOU MORE! 

COSTS• SAVE SALES TAX 

F/JO- HEWLETT (scommadore~~ PACKARO 

HP•85 s1999 
80 Co lumn Pr~nll!• 

EW• 11P• l25 
HP• 6J 
HP•85 1611 Memor1 Moclule 
!> ~ • - Dual Mas.lcr Oise; D• •w~ 
Gratm r r.~ PJ Oll!!• 11225!lJ 

$799.00 
$2999.00 
S1699.00 
S249 00 

S2129 00 
S207900 

NOW IN STOCK! 
The new HP41CV Calculator 

$259 
41 c .. ... .. ..... .. ..... $189.00 
11c . . ..... $119.00 
12 c .... . .. ............... . $129.00 
34 C . .. . • ..... ... ...... S117.00 
38 c .. .. .. ... ... ... .. . .. ... . . ... $119.00 
Hf>o41 l'rlnlc;r . .. . • . • . $340.00 
Card .Re;itler . . . .. .. • .. •.. • •.. • $164.00 
Op11ea1 wa~d . S99.00 

HPILCALCULATOR PERIPHERALS 
IL Modual .. . .. .. .. .. .. . . . .. .. .. .. .. S104 .00 
D1gflal Casse11e ..... . ....... .. ... . .. ,. . . ..• $449.00 
Prl n1er/Plo11er . . .. . , .. , ........... . .. $419.00 

CALL FOR SOFTWARE INFORMATION 

Monitors 
Amel@> 12" B&W ... 

12" Green 
ll" Color 

~n~o 12" B&W .. . .. 
12" Green . 
13" Color 

Tl 10" Color 

. $149.00 

. $189.QO 

.$349.QO 
5259.QO 
$289.00 
$.449.00 
$34900 

Electronics 
Pioneer l.a.zer Disk 
BSFI ~ - IOS~slems 

PKSOO . 
LM 501 
AM611 
AM286 . 

$59900 

S8• .00 
S,16.00 
$17 ,00 
$ 1700 

CBM 8032 


4032 . . S969.00 
~016 . _S769,00 
8096 $156900 
Super Pot $1599.00 
2031 S529.00 
8060 . Sl299.00 
40'22 $599.00 
4040 .. $949.00 
8JOO lleller OualilVl . S1799.00 
0023 ' • $769.00 
Pel lo IEEE. Cable ,37 .00 
IEEE lo IEEE Cable $46.00 
T<llclor Feed lcr 8300 , S240.00 
8010 Modem S22!1.00 

,_
VIC20 

··;·;·;((lr'r1••·:=•1·~·= i§
I I !- .. :.•f. fi ! .! ! ..... . •r -•$259 

COMPLETE 
\Ir e o ~ac P ogram s•~ oo 
VIC 1530 Co mmoti ore Dul asseU<> $69 00 
v 1c ·1540 -Ors Dr '" " $49900 
V1C1515 VIC G•ao~r c p, .,,. r $339.00 
VIC1210 JKMem ory E•11an<le• SJ~ 00 
VICI 110 BK Memo ry E•pande• S5300 
111c1011 RS232C ie• m 1nal ln1 •lac • S4J 00 
VtC11 12 vrC IEEE 4fl8- ln iorlace S86 00 
VIC 12• I VIC 20 Super E·p~n<le• S53 00 

Hou•e~old Finance . 
VIC Gomes . 
VIC Home lrwen1ory 
VlC Rec/Ed ti 
I SAM .. 
General ledqnr 
Account~ Recewable 
1nvenlO')' 

SOFTWARE 
WordP, oJ P•u ~ 


W otOP•o4 P' •u ~ 


C ommodme TaA. P.1c: k.aQe 

V1 ~ 1 c. a tc 

8Pr Oener o:JI Leouer 
Oll ln l o1m<1l •On Sys1em 
Dow Jo ne !:t Po1 1lo l1 0 
Pa.s!: al 
Leg I lime: AC.C\J utH tnQ 
Worel Crall 8-0 
Po we1 
Soc~el 2 Mc 
J1nsam 
MAGIS 
The Manage• 
SOllrom .. 
Real Eslate Pacl<agn . 
BPI lnv.,nlar)' Conlrol 
BPI Job Gosling . 
BPI Payroll 

v •c12 12.Progr mme1s Aid C-aH11age 
VIC121J VICMON Macn•ne Languaq 
VIC1901 VIC AV ENGERS 
VIC1904 SUPERS~Ol 
VlC 906 SUPER ALIEN 
VICl907 SUPER ~AND ER 
VlC1908 DRAW POKER 
\llC l 909 MlONIGHT DRIVE 
Iii !06A Rec•eahon Pa c~ A 
llTl07A Home Calcu latron Paci. A 

$ 199.00 
$299.00 
S399 00 
s149 00 
i329 00 
S289.00 
S129 00 
S239 00 
S..900 
s2a9 oo 

$79.00 
S2000 

SCall 
SCdll 

$209.00 
. $1 29.00 

. . $799.00 
. . S319.00 

. $319.00 
... $319.00 

S45 00 
Mo~•IO• ~·s oo 

S2J 00 
snoo 
S19 00 
$2 3 00 
S23 00 
S23 00 

~·· $44 0000 
VT16• Programmable Cnarac1e11Grameq1agh1os Sl<.00 

VT1l2 VIC Term I Te,m..1a1Emulate• S9 00 


New VIC Software 
$27.00 Termma l S13.00 
$19.00 
SlJ.00 

Un Word _, 
Gral1 Meruigm1e 

S13.00 
S11 .00 

SlJ.00 VIC PICS .. S15.00 
. $79.00 T•c~er T pe $1300 

. ' 
$229.00 
5229.00 

8.ann11r Headhner . 
RS 232 

S13.00 
SJ9.00 

$229.00 

Abnve are cash prices. add 3•1. tor Masi er Card and Visa purcnases 

computer mail order east 

800-233-8950 


IN PA. CALL (717) 327-9575 

501 E. THIRD ST., WILLIAMSPORT, PA 17701 
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matrix font. With software, you can 
define 96 other characters as an alter­
nate cha racter set. Up to eight other 
character sets can be contained in a 
2732 EPROM, or four in a 2716 
EPROM. A function code selects each 
of the 10 character sets. These extra 
character sets, especially the user­
defined set, allow for special charac­
ter sets, for example, APL characters, 
math symbols, and foreign alphabets. 

The expanded buffer allows storage 
within the printer of a fuU screen 
(1920 characters). The buffer contents 
are printed either when the buffer is 
full or the print-buffer function code 
is received . The print on buffer full 
can be ptionally disabled with a 
function code. 

The graphics feature provides six 
horizontal densities up to 99 dots per 
inch and a constant vertical density of 
72 dots per inch . Table 3 shows the 
character set in different densities. To 
use the graphics mode, you send the 
graphics-mode-enable function code 

folJowed by a full line of graphics 
data. The graphics data consist of 
bytes in which the lower 7 bits con­
trol the seven wires in the print head. 
The printer automatically prints the 
line of graphics upon receiving a full 
line of data . Since the printer does not 
linefeed automatically in the graphics 
mode, you musl send an LF after each 
line of data. Figure 1 shows a printout 
of my name in script, produced by 
using the grapru s mode. 

Documentation 
The documentation for the Base 2 

printer is well done. It consists of a 
single 74-page Open1tor's Reference 
Manual that is divided into five sec­
tions plus appendixes. The sections 
cover installation, operation, internal 
specifications, and software control. 
Each control code and function code 
has a complete written description 
followed by a demonstration pro­
gram in BASIC. The appendixes 
cover the hardware, providing full 

schematic diagrams and component 
layouts for the logic boards, as well 
as the parts lists. 

Disaster and Recovery 
After l wrote the first draft of this 

article, disaster struck at a most in­
convenient time (couldn't Murphy 
have waited?). I had used my com­
puter to write my term papers in 
school and had saved the papers on 
tape. When the time came to print the 
papers and pass them in, the printer 
blew a fuse. Okay, I thought , no 
problem. Just a fuse. Having noticed 
that the lights had flickered earlier, I 
thought it was probably just a power 
surge. I made sure that none of the 
mechanical parts had stuck, and then 
I inserted a new fuse. That blew im­
mediately. My printer was not under 
warranty . Besides, I needed the 
printer now; I couJd not afford to 
wait six weeks for the company to fix 
it. Well, everything was not against 
me. With the help of the Operator's 
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Table 3: Printouts of the Bnse 2 pririter character .set . The densities range from 64 cliaracters per line to 132 characters per line . 
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Our drives feature excellent engineering. and 
all of the advanced performance features you've 
come to expect from the nation's leading disk 
drive manufacturers. All systems are completely 
burned-in and tested. And, you'll see at least 
five quality assurance stamps on each and every 
drive, which is how we make sure our drives 
will run and will continue to run past our 
optional two year extended warranty. 

Our drive packages start at $250.00 and in­
clude a comprehensive operations manual and 
an attractive static free. dust free cover. 

Systems available for Altos. 1 Apple™. Atari. 
Heath™. North StarTM. S-100. 2TRS-80™ (Model 
I. 11.111. Color). Zenith™. 

If one of our drives fails to meet your highest 
expectations of how trouble free and reliable a 
disk drive can be. then return it to us for a 
complete refund.• 

So. before you buy another drive, take a test 
drive with one of ours. We're sure that you 'II 
find rRAxxto bethe 1 4~l•Xfl~~iJUARANTEEDI ·~ 

Circle 387 on Inquiry card. COMPUTER CORPORATION 

Call our toll·free TRAXX LINE: 1-000-621·3102. In llllnols. call: (312) 987·!024. 10AM-6PM CST. 

Monday thru Frlciay. ·For full refund drives must be returned within 10 days of purchase. 




SUPE~BR/\IN Y 

0~ 

, 

We Meet or Beat 
Any Advertised Price! 

lllTHITll 
PCB PRICEHDRIZDI II 

ME Quid DenlitJ 
ONLY 

•2 518" Dbl Sldt 
Dbl, Dt111tty Orlm 

•Full F1etory Wur1nty s3275
•List $4495 

IORTHSTIR IDYINTl&EIOllZOI II 
Mic Doullf1 Density Complete with grtphlcs, $3-125 

12" green 1cr110 , 64k RAM ,
Reg. $3050 OD lloppy drlvea.$4195 

' 

60 RAM , double density 

single-side , double oen•ltv dl1~ 
 DISK DRIVES 

Superbrain Add-on D1iv1s 
Includes case, software, power supply. 

Slnglo side . one 51(.° ' drive Usl $595 l'CI 
1495 

drives 

Single side. two 51/ • ' ' drives _Usl $995 PCI 
1795 

.....~~~~~~~~~~----l 
Oouble side , one 5!/• " drive Lisi S745 l'CI 1596

PRINTERS Oaubie side , lwo 5'I• " drive . Lisi S1295 l'CI 
1996 , COMET 8300 c . 11•~ '450 


COMET ll c.lloh p1n1111 '115 

EPSON M)(80 pmlltl '419 
EPSON MXBO RS2J1 '549 HARD DISKS 
EPSON GRAFTRAX UPGRADE .'90 TARGA 5mb lor IBM . CORVUS 
STARWRITER l5cps pao1111 '1416 TRS-80. Superbralo, 10mb L•ST $53 50 '4295 
STARWRITER l5cp• RSm '1 1&0 Healh H-89 , S·100, Apple 2001~ LIST $6450 '5300 
STARWRITER l l45<P•~.,.lfel '1195 ~t~ 4 $2795 M1to1 S1tkwp '650r 95STARWRITER Ill 11aops RS2l2 '1150 "'""'P'' ' '' '775 
NEC 7710 nsm '2 316 
NEC 3510 AS232 · ~5'!06 TELEVIDEO SOFTWARE 
MPI BOG l t<l $74JI " c Basic II . . ... 

.-M_Pl_9_9_G_, ·- · _. ·_· _· ---'----· ._•11_0-i 91 OC . . .. . 1595 MBasic 80 1276 
5%" DISK DRIVES 912C ..... '665 ~T Pascal '430 
,...., ••,,.v, ... 1r..., ... cabin ••, l•r:!•d•• · C or 1ran 8o 1460 

Tandon CDC s 1flill s1d1 •225 920 . . . . . 
,120 Cobol 80 . . . "Ila 

1 Dtublo Ou•lty • , Sl50
Tandon CDC c1111b1• std• 950 . . . . . , M Basic Compiler .•m 

' oeubl• o••••l'I • , 
•350 t--------+.-?W~or.!:d......::!:S!!ta~r"- :....: · · ....:'31!!.!.!. ....:· ·""'..:.


Tandon,100-4 10 ~ ••k ... 1800 SUPERIRlll GRAPHICS 

Seagate 5mb Hard Oise S·lOD Bus Adlpler For SUPERBRAIN


s1 ~UI UST S595 s475 Graphics Board . . . .. '116
ST-506 . . . . . . . . . . . '1UU Symbol Ganorator_ . . '176 

SUPERBRAIN LIST sgo Graphlc.s Plottor . . '115 ' 
DISIETIES Panllel Port '15 3-0 Graphics . . .... '30 

,_ LIST Surface Ploller .. . .. _ 316 ,Verb la .1m s2s-01 . . . ao:.1 .i ,o ~ 5205 ~ T6.rap..ics erminal 
Dysan sv•. SS, OD Solt - 1110110 '3410 SBE Prom 1156 Emulator .. . 'JI& ' 

To Order Call (206) 453-8159 
Mall and le1ephone orders only . Maslercharge, VISA add 3%. No COD. All prices 


FOB origin . Send for catalog . Mail all oonespondence 10 P.O. Bu 3952 , Bellevue. Wa 98009 


PACIFIC COMPUTER BROKERS 

P.O. Box 3952, Bellevue, WA 98009 

Figure 1: A pn'ntout produced using tlie 
Base 2 printer's graphics mode. The 
printer renders the autlzor's name in 
script . 

Reference Manual and a muJtimeter, I 
was able to determine that the diodes 
in one of the bridge rectifiers of the 
power supply had blown, creating a 
short circuit. The parts were stan­
dard ; the night before my papers 
were due, I got the parts and fixed the 
printer. 

This experience put quite a strain 
on my nerves , but it did teach me that 
the printer is quite simple to disman­
tle and repair. 

Conclusions 
The following conclusions can be 

made about the Base 2 printer. It is 
rugged and is backed up with a good 
manual listing all the parts and con­
taining schematics and layouts. 

The printer's format is very flexible 
and can be changed under software 
control or, to a lesser degree, by 
hand. It requires a driving program in 
the host computer to do the hand­
shaking. 

The printer can support as many as 
10 character fonts : standard 96-char­
acter ASCLI, user-defined, and eight 
more fonts , all in EPROM. 

It accommodates four major inter­
faces : RS-232, 20-m.A current loop, 
Centronics parallel, and IEEE-488. 
The printer provides high-resolution 
graphics. 

The print rate is 100 characters per 
second, with bidirectional printing. 
Both hardware and software are well 
documented with many diagrams and 
examples .• 

A F\Jbllc Se<-loe:e ol fhos M ··ne ' Th& AO-o$oll!l Counol "'" 

~! 

Need help? 
Callus...~ 
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ORE COMPUTER POWER 
MINIMUM REAL ESTATE 

NOW! All AISPA computers come mndard 
with a CORVUS•• hard disk lntaface. In lea 
than 5 minutes you11 be up and nmnlnc· In the 
space of a standard 8 lnclJ drive, ALSP A com­
put~rs have three RS-232, one parallel, and one 
hard disk port; 8 lnclJ drives; and run CP/M 
software. Optional dock/calendar. Al.SPA per­
fonnance starts at $1995, Ult. 

DEALER/DISTRIBUTOR INQUIRIES 
INVITED 

ANTA CRUZ , CA 95060 • (408 ) 429-6000 




The Fill Forms System 

CP/M Programs to Cut Down on Paperwork 

We live in a paper-mill world with 
a form for just about everything. And 
someone has to fill out a ll those 
forms . A computer can make ·orm 
handling easier because it can be pro­
grammed to do the complete job, but 
if there are many forms then you'll 
need many programs to fill out these 
forms-right? Wrong. You can do it 
with three programs. 

The Fill Forms System is composed 
of three CP / M-based programs. The 
first, FFGRID-11 is used to determine 
the line and column position for each 
data field. The next, FFT ABL-1 , is 
used to build a control table that is 
used by the third prog ram , 
FFORM-1, for data entry and forms 

Ed itor's Note: Copies of these pro­
grams, on either B-ind1 si11gle-derrsity 
CP! M disks or 5 1/f-inch single-density 
disks for N orth Star CP! M users com­
plete witll instruction manual can be 
ob tained for $20 from Elliam 
Associates . 24000 Bessemer St . . 
Woodland Hills, CA 91367. Programs 
wit'1 tf1e rml1m1ce111ents mentioned in 
tlie article are also available. 

Bill Roch 

24000 Bessemer St. 


Woodland Hills, CA 91367 


printing. These programs are rel­
atively simple and, best of all, easy to 
use. 

Form designers have 

been known to ignore 


the fact that 

typewriters and 


prf nters are generally 

unable to handle forms 


with unusuar line 

spacing. 


Each of these programs is written in 
Microsoft BASIC and is designed for 
use on a CP / M-based system (CP / M 
versions 1.4 through 2.2). 

Determining Field Posi tions 
The idea behind the system is to 

establish the line and column posil:ion 
fo r each data fie ld to be printed on 
the form, then enter the data and 
print it in the proper position . 

Field po itions may be determined 
by measuring the number of lines in 
the form and finding the width by 
counting the spaces from the left side 

of the form (see figure 1). Once line 
position 1 and column position 1 are 
established as reference points, a ll 
other field locations can easily be 
determined-if you count correctly. 

This method works fine fo r a form 
with a few fields, but when there are a 
number of fie lds, it is better to draw a 
grid on the· form and then determine 
the field positions from the intersec­
tions of the horizontal and vertical 
lines of the grid . 

Cridding the Form 
The FFGRID-1 program is used to 
produce a grid on a form (see listing 
1). The program prints a row of col­

l TOP or FORM 

lEf T 
SID[ 

'2 
3 

4 NAME : 
5 

12345678901234567890 

Figure 1 : Eac/1 field position is determined 
by its particular referem:.e points. The 
form is divided into numbered rows and 
c:olumns. In this exa1nple. the data for- t!1e 
NAME field should be placed 011 li11e posi­
tio 11 '1 and start in column posit ion 14 . 
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Wiid Hare Software Systems 
M uldply the Capabllltles of 
Data Generars 

ROOS 

INFOS® 
 f" • ..,. ~ 

...._, ' .:­

ICOS ~ lli' 
! ,,:.

! % 'i' ­

DOS ~y \ r 
( ""._ /b~ •-·~1.-- ~ ,., 
;;7· ~ I -

Wiid Hare gives Data General ~-:. ~,~ y 

users a choice when upgrading _ ~-'
.,,/(;• :;,/} · 

_ 

modifications 

' I 

... 

e: ·
to a multi-user environment and ~~ 
eliminates the need to use AOS. 
Wild Hare makes it easy for you . It creates 
a true multi -lingual. multi-user environment for 
your current system. No user software 
are necessary. There is no need to install a new 
operating system. And . no expensive hardware upgrade is 
required. 

features 
Each user is totally independent of al l other users. 

Each user may run all standard Data General software. 

Each user may independently edit, compile, execute and debug 
programs written in any language supported by RDOS. INFOS©, 
ICOS and DOS. 

Standard languages supported include: Fortran IV, Fortran V, 

COBOL.ALGOL. RPG, DG/ L0~ . BASIC. PASCAL. MAC. etc. 


All NOVA's© and F.CLIPSfs are supported . 

· Wild Hare guarantees its software systems on a money back basis. 

Wiid Hare's Software 
Gives Data General Users 
A Choice! 

P.O.Box 3581 .Boulder .Colorado 80307 
(303)·494·0221 

BYTJ:: March 198.2 219Clrcle 414 on Inquiry card. 







Circle 206 on Inquiry card . 

Sell 

Your 


Software 


How to Sell Your Micro Sofiware: Profit 
from your software. This new book will 
show you how to sell your own micro soft­
ware or have olhers sell It !or you. Written 
specifically for owners ol personal com­
puters it shows -how to package software 
products - how to sell via mailorder ·exhibit 
at computer shows ·design ads and bro­
chures - sell through compU1er stores, soft· 
ware distributors, brokers, publishers, 
manulaoturers, clubs and user groups. 
Also contains latest Ideas on prictng strat­
egy and soltware protection Including pa­
WllS, copyrights . disk protection and trade 
secret agreements. Contalns many valu­
able names of distributors, buyers for major 
chains, and much more. A complete guide 
lo the business of micro soltware entrep­
reneurship. Written by B.J. Korltes PhD, 
author ol the popular "Fru-Lanct Software 
Markefi11g". - $18.50 

The 1982 Sonware Writer's Market: This 
s the where to sell your software directory 
for independent soltware writers and small 
software businesses. ll's lllled with more 
ttian 2000 names and addresses ·Of people 
and companies who will buy your software 
or markel ii lor you - software publishers ­
manufacturers - book publishers - software 
brokers - distributors - service bureaus . 
consulting companies - 1500 retail com· 
puter stores - 850 Apple computer dealers. 
Also compuler shows. mail list vendors, 
software catalogs and much more. In ­
depth wrlleups on indtvidual companies 
lell what kinds of software they want, how 
much they pay, and who to contact wnh 
names, addresses and phone numbers. 
Companies interviewed include Apple, 
Atari. Hewlett-Packard, Tandy, Addison· 
Wesley, Hayden, Ureboat Associates and 
hundreds more. This is the only directory 
al its kind. II is your best source a! contacts, 
guaranteed lo help you win your share of 
the e~ploding market lor packaged soft­
ware. - $28.50 

um.n positions across the top of the 
form and on every tenth line. It also 
prints _each line position on both 
edges of the form as well as horizon­
tal and vertical grid lines . Since plus 
and minus characters are used, the 
grid intersections are at the center of a 
character rather than to the left and 
under it. 

Listing 1: The FGRID-1 program prints a grid on your 
character denotes tile center of a character. 

10 
~o 
JO 
40 
50 
c.u 
70 
80 
90 
100 
110 
120 
SOD 
510 
520 
530 
540 
550 
560 
570 
580 
590 
1 000 
1010 
1020 
1030 
1040 
1 050 
1 060 
1200 
1 210 
1220 
1230 
l2~0 
1250 
12 60 
l270 
1300 
lHO 
1320 
1330 
l HO 
HOO 
lHO 
H20 
H:lO 
1440 
HSO 
1450 
H70 
HBO 
1490 
1500 
1510 
15 20 
1530 
15 40 
2000 
2010 
2020 
2030 
20 40 
2050 
20&0 
JOOO 
l OlO 
3020 
JO JO 
3040 

# · ·~··········· ·· · ·······················-.. 
PRIWI': PRJ, T 

Pl'!lr~T " fGRlD-1.Bl\S" 

PRINT " For~ Grid ProgrDm" 

PltltlT "C()py r 1qh 19 8 l 'J Elli am
... 
- •• Thi5 pcogra~ prtnts a grid 
.. . • fc cm. -.. 
· ·~···~·· ··············~~··· 
PRINT: I NPUT •For m l ength: 
nlPUT .. 1."oro1 Width> .. , W\ 
PRTNT: ItlPU'l' "Po5l tion Foe 
t4Pnt N'r 0 

' ' ~111 

PRINT 
lN PUT "OK IV or N): ",)($ 
ti" XS•"Y" GOTO 1020 
LPJUN7' CHM 1131; 
GOTO 510 

· ·~~······ ·· · 
'' ,!.,, 

e/ c " ,X$ 

HORZ:S="" : FOR Kt=l TO W 

NEXT 

'BUI LD GRID 

DP$="'": 
POR K\• l 

NEX1' 

AS=MTDSISTRS(K\ ) ,2} 
HORZS • IWR ZS +RIGH'rS (A$ , l) 

LIWE 

01\SllPLUS}<"---+"
TO Wt/5+ 1 

DP$ =DP$•DASRPLUS$ 

DP"$"-LEF1'$ /DP$ ,l~l.I 

'Pttt!iT 'l'OP COL 'tUM t.t!IE 

LPRINT ~i!OS {UORZS , 2) 

J =1­

' P!UNT GIRD LU/£5 

POR R •2 'l'O L1-l 

l\$cMtD$(S R$(K\l , Z) 

LPRI WI' II.Sr 

IF J\•0 GOTO 1500 
DPLlJS~=l·ll OSIOPS,LEN(AS l+lJ 
DPLUS$•LEPTS(DPLUSS ,L EN (DPLUS$1-LEN l l\$ )) 
LPIU NT DPLUSS; l\ S 
GOTO 1520 
GOSUB 3020 
LPllINT llZS;I\$ 
Jl=J'!+l; 

NCXT 

'PRINT 60TTOM COL NUM r..rns 

A$=MID$(STR. S (~\~,2J 
GOSU!l 3020 
LPRlNT AS11JZ$;/\S 
ENO 

-sE;u? COL Utllo1 r.rnE 

II? J\=10 TllEN ,J • O 

UZ$•XI0$1!10R~S.LENl/\Sl+ll 
11zs~LEP'r$ (HZ$ . LEN (HZ$)-LeN (11 $) I 
RETURN 

The program requires that you 
enter only the form size: the number 
of lines per page and the width in col­
umns. After you position the form , 
the program prints an asterisk (•) in 
line posi tion 1 and column position 1. 
You can then reposition the form if 
necessary. Any number of attempts 
at repositioning may be tried, since 

Text continw~d on page 228 

.. 
• ., 
' •• 
"•• 

A5llCC. • - • 

on a 

form . Each plus or minus 

·011 ? 
'J ts ok 
' p rl nt e/r only 
"Try "'lain 

'Build 11 eulu1on 
'number prin lin<> 

-auJld 9<1~ line 

'Print. line number 

'Set up'-+' lln-e 

' Print gdd line?' 
"lir>e numb"< on r t. 
'Ca build cot num 1 ine 
' and pdnt it 
'!?~Get fo e every 10th 
' l ine 



THE 256K BOARD YOU NEED AND: 


No Compromise in 
Performance 
D 	Operates in any S-100 System 

IEEE 696* or not. 
0 	 Main-frame type memory 

mapping or 24-BIT extended 
addressing. 

D OMA operation fully supported* 
0 8/ 16 data transfer protocol* 
D Up to 6 MHZ with no wait 

states; 
Up to 10 MHZ with automatic 
wait state assertion 

No Compromise in,Quality 
D Multilayer board and bus signal 

filtering for noise-free operation 
D Highest quality tested 

components 
D Highest standard workmanship 
D Thorough, rigid 100% final test 

and burn-in 

No Compromise in 
Customer Support 
D 	Comprehensive technical 

manual 

ORDER NOW -
(213) 887-5737 

If you wish, send a check or 

I 
I 

money order for $1,379 (in 
California add 6% sales tax 
where applicable). 

I MACROTECH International Corp.. 
22133 Cohasset St. Canoga Parl<, 
California 91303-- --- ­D 	 Parity error detection'" 

No Compromise in 
Features 
D 	Easy overall characterization 
D 	 No timing characterization 

required: optimal ref resh mode 
selection. 

D 	User hot-line 
0 	 Full one year parts and labor 

warranty 

' In accordance wilh IEEE 696 5 ·100 Standard 

t.il 
MACROTECH International Corp., 
22133 Cohasset St. Canoga Park, 
California 91303 
(213) 887-5737 
Circle 223 on Inquiry card. 
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APPLESCOPE 

DIG ITAL STORAGE OSCILLOSCOPE 


Interface tor the Apple tI Computer 


1'1e APPLESCOPE syslem combines two high speed 
nalog 10 a191111' conveners and a a1g1tat control bOarc! 

W<lh the nigh resot ut.an gmph1cs capabtlmes oI lhe Apple 
II computer to c1ea1e a d1911al storage osc1llosoepe. 
S1gna I trace parameters a•e entered throughtt>e keyboard 
to ope.rational soltware p-1ov1ded 111 PROM c>n the DI 
COIUrOI board 

• 	DC to 3,5 Mhz samp le rate wi th 1024 byte buller 
fTl.l!mory 

• Pret11g9e Viewing 
• P1ogiammabte Sc.ate Setec1 
• Comor1uous and S1119te Sw~ep Modes 
• S•ng te or Duar Channel Trace 

P ice IOI the I vo boarr;I Apple<>cope svs1em 1s S595 
EXTERNAL TRIGGER ADDAPTEA 529 

APPLESCOPE ACCESSORIES 
APPLESCOPE·HR12 High tei:;OI Ul•O~ t 2 bit analog 10 
d1g11at coove1ferw1!1l sample •ates lo I 00 Kl>z. Requires 
ASK Appre II W•lh disk dtt ye.Soltware provide on lloppy 
dlS~ Incl udes bas-a SCOPE DRfVER package. 

Pnce pe1 c aonel 5695 
APPLESCOPE·HRHS High Aesoturlon A D H1gn Speed. 
C<rcu1lcomb1oestwo6 bl! lla;h analog 10 digital convene1s 
109''" a 10 b11dynamic1an 9e the , 0 btl oonveMe< resolu· 
li on I; matnlatned at ~ampl1ng ra 1es uplo the 7 Mhz.mBxt· 
mum lor s ignal slew ra tes less lhan .5 volts per mtcro· 
second La19er inputs stew rates will reiluce the conve11e1 
•esotu11on to 6 bits unld tne signal statnl1zes wt lhrn lhe 5 
Voll per m~cros!!cond l1m1 I. Ra~u 1res 48K Apple II WHh dts~ 
ou ve . Soltw~ re provided on d•sk mcludss the ba51c 
SCOPE ORIVER packaoe P11ce PO I cnaonet 5695 

APPl..ESCOPE·EXT E.ierna1 111gg ;;r adap1er nas a 
~wncn ;;eJec1a1Jle external trigge1 1npul to a BNC con· 
nec1or mounted 1n a ma r slol ol 1ho AppJe II compu ter 

Price s2e.oo 
APPLESCOPE·BNC BNC adap1erconnects lhe Berg srtc~ 
conneclors on 1he A I c11crn1 card lo male BlllC pl ugfi 
rnounteo 111 ii 1ea1 s101 ol 1t1e Appje II compter 

Pflc!! S14 .95 
BUS EXTENDERS Allow ea~y access to pple II 
p~rophc<at •rcv1• ca1os P"ce S19.95 

SCO PE PROSES Osc11ioscopc prot>os tor >JSe wnh lhe 
l\PPL!:.SCOPE BNC ilOap ter PrtceS29.95 

SCOPE DRIVER Advanced >ollwilre lat U1e Apples.cope 
yS lem µrovldcct on 511, Uo1>py clrsW AV<11table OpllOl15 

111ctuae 
• 	Signal l\wrng..19 l\cqu•11."S t 1.i 255 ;;1gna1 sw1· os 

am9 hsplHys lhe ai.ieoragOd r S!.'11 
• D1911a1 Voll Merer Allows use as reul tirre DVM ot use 

lo mrmsoro pomts on an acqwed sweep 
• 	Mdt<l Copy Uses g•aj.)llies pnnt 1 10 l)lotluce hmd­

copy o "tPll1 o• d1spt..iY1,-0 1races 
• Disk 	Storill]e Allows .iutoin 110 ~ torcge afK1 re<:<Jver 

ol acqurr'1<t ua111 on Oorpy disks 
• SpectrumAna1yz 	r-Calcum1BsHnoo1s1>1dy$ tr equ ricv 

s-oecr1um nl a<;.qu11erl c1ata 

BUS RIDER 
LOGIC ANALYZER for the APPLE II 
Tr11> flUS AIOfA ClrCUll C.l!O M Olly 11Cles 1t1e Apple II 
pm1p11er"~ r11J5 and allows re 111me frackmg ol prog1am 
llow Soltw.11" pm11w:Jou on EPROM ~llOws se• up a l trace 
1t.1um1elt-:-rs hum me Xeyooord dfit.l rea.:J bac o l dis.as· 
sv111t11Cd <:nch• alier a pm9ram has o.:>en lril ekett 

• ,l2 Lt.t i.v 1024 sample "'"mory 111rller 
• Mon1111•S fJ"Ha ano A(jdr~~ bus pl us 8 ex. l<t rm=il mputs 
• r11gve1 Lll1 ,.,,,r 3.2 l~1' wora or e lctnal tr~g.get 
• f1rethgtJ01 •@;N l'1.IJ 

I l•u BUS RIDER is "" 1rwaluabJe oev1;1l1)pmen1 1001 101 
.111yo11.:> wo1k111g w1 1t1 ApµJe U or Apple II 1 uomµv1ers 

P11r;e S295 

RC ELECTRONICS INC. 
7265 Tuolumne SI Golelo. CA 9J I 17 

1;'1!;<! (805) 968-6614 we 
224 M•n:h ·~~ 2 © BYTE Publlca tlon• Inc 

Listing 2: Using the positio11s determined from the gridded fomr, the FFTABL-1 pro­
gram can develop a co ntrol table I/Jal displays the field name far each piece of data, sets 
tlie mcu:imum fie ld length , amt enters the exact line and column position for each data 
f ield. 

LO 
2 0 ... ...JO PRINT: PRlNT 
4 0 PRTN11 

ti PPTABL-1.B.A.S'' "'• • 
50 l?R I NT 11 PillForm Table Proq c:.am" ""• • 
i;o PRTrlT "Copyr iq llt 1981 by El liam Assoc . •· • 

~. . 	 ;lo ...7 0 ...60 'fhls pr09ram Bu ilds Or Updat ..s a 
90 Control ~aole fi le that ifi u5ed 
100 ~ ith FFORM -l.BAS...lJ O ...120 MT CllOSOPT Bl:IS IC 
130 
140 
150 ' set fo r lOO record s 
1 6[) 
5 00 'lNI ·~I /\LlZllTION 
510 
520 
530 
5 40 
550 
560 
570 
580 
590 
600 
610 
620 
6)0 
640 
650 
660 
670 
680 
690 
100 
710 
no 
730 
740 
7 50 
1000 
ioio 
1020 
1030 
1040 
1050 
1060 
1070 
1ono 
1090 
110 0 
UlO 
1120 
UJO 
11 ~ 0 
11 5 0 
1160 
ll 70 
ll80 
1500 
1510 
1520 
1530 
1540 
1 550 
1560 
1570 
1 590 
B!IO 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
l 7l0 
1720 
1730 
1740 
17 50 
1760 
1770 
2000 
2010 
2020 

"'••t-~·~~-~··~• • f~·~ ~~••••• • ••• ••• • •• ~A~,···~••• 

.. ,• ., Olmen.sion a c r.aya, set f l ags ~nd Jn.ltiAli'l!!" .. 
"'• • v arl.~blt!s. •• .. ... ~· ·~··~·~- · ······· ~ ~ ··· ~· ·~···~~~···~· ~~· ··· 

0 1'1 t.CLS 131 , LNES ( 1001 , COL$ ( 100 I , LNS ll 001 ,!'LONAS (100 1 
PALSE\=O: TRUE\=- 1 

NOREC\=O: 

CTPW\• FA!.SI?\ 

RE~\ .ofALS~ 
DDT '"Fl\LSI::!\ 
ERFW%=FALSE 
O!ilP PNL$ COSJ =LE PTS U1$, l) 
CHD1$= " Iteni Ln Col Pli:l" 
ClfP2$ z " No No No l;.en Pie l '1 Nome• 
TNV S • '' lnva id ~; FI L$= 11 

'
1 

LC~$( l ) • ''Llne rio . ": LCL$( 2l~"column No .": 
CMDSS(lJ • "V/\LfD COMMANDS"r omss1 i.1• " . 
CMDSS (ll • "DI - D~leto>s Item no. t" 
CM DSS(4J = "It - l\Uw s record to be l n sectecl at 
CMOS$j51="Rf ,,. /\llows ne w item o replace l tem 
CM DSS 6 J=" L - List~ all item"'" 
CMOS$(7J z "Lt - Lists i tem no. I " 
~MDS~( B )="Lf- - Li s t 5 Ranqe of lt"111s" 

• COfo!MAN 0 !!Ol)J;: 
..*'*• e• e :6 • ••••*••·•ill*•'* 11r if' Ill t , ••Ii'• M (t .. _. ._.._.._.. .-.+ •••*._,* 
' • • This section dicec ts the control of th e 
'"•• pcoqcam. 	 •• 

·····-·~···~~··~····················~·······~~·· 
PRHIT 
IN PUT "llu i ld Table, 
ti' l'Wl.$ (QS) s " B" GOTO 
IP PNL$ (0$ )= "0" G01'0 
IF FNLS 10$) • "!," GOTO 
I F f'NL$ {QS) = " R" GOTO 
GOTO 1060 
GOSUtl 2190: GOTO 
GOSUB 1560; Hf AS.= '' < " t".o'l'O 1050 

GOSUf;I 4090; GOTO 1050 

GOS UB I 56!l: rr A$ -= •t < " GOTO 1050 

l}OSUB S86D' GOTO 1050 


'READ CONTROL TABLE FILE 
' •·~··*···~······················· · ···~········· 
' •• Thi s routine r ead$ the sequent ial control •• 
' •• table file and p lace a each Eielcl In the •• 
'•• a ppropr14te array for updating . •• 

-·~·· ·*·~ ·-·6~·~·~·~·· ·············~········~*·· 
IP uon THEii RETURN 

INPUT "Dr!Y a (A or Bl : " ,ORV$ 

IF DRVS•"<" THEN RETURN 

IF DRV$o "A" ANO DRVS<>"B" GOTO tseo 

INPUT "Enter Ta ble Na mt!: " ,Flt:.S 

IP FIL S•"<" GOTO 158 0 

OPEN 11 I " ,l,DR:V$1 +u !" +P IL$ + 11 . TBL " 

PR!~T • Rea d Ing ! •I ~ IJ.. $ 1 " j T&bh" 

FOR t• • l TO 1000 


IF .ElC>F (lt GOTO 1710 
INPUT l,LNES (I\) , COLS (lt ) ,LNS ( I 
LillE IN PUT '1 11\.$ 
A$•MIP$ (AS, 2t t !'LONAS ( n ) •LEFTS (/\$, LEN (AS ) -l ) 'St' 1p quo teA 

NEXT 
NOR£C••I ,_ l 
PRINT1 PRINT NOREC' 
PRl'f>T 
UDT\~TRUS\ 
CLOSS 1 1 

RETUIUl 


'BUILD CONTROL TABLE 
······-····..... .. ···.-·· ........... • 11 • •• 11 •••••·• ...... ,., . 


•• o This <Outlne builds and al 50 ia U9 @6 to .. 

'from 9tr!nq
' Number of recor ds 

"Table ~ntr l ea Read • 

'set f lle read flag 
' Cl ose Ol.e 

Update Tabl!! , Lis t 1'able Ot 
1130 
ll40 
ll60 
70SO 

1050 

' I-lax Number o~ ~ecor as 
' Record cou n ter fl g 
'Re- ente r f\aq 
'Fi le read flag 
'Ecror flag 

J.cL$13J r "Le ngth" 

item no. ~" 
no . ~ · 

ENO (fl , u , Lor- E): ",A$ 

'6\1 ld Motl" 
'Read a l e !il~ 
· update Holle 
~Read table Ei le 
0 

L is Elle 

'If file has bl!en r .. ad r et 
·a~t drive for ~ile 

'N OTE : <f il ename> 
'e~tena lon ae to ' T8L' 

·ope n sequential t ile 
'O i g~ l a y ~essaqe 
'Read Table Fi le 

http:Soltw.11
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16K STATIC RA 


Rnally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features. quality and reliability you 
need for the ~ind of operational 
performance demanded by new 
high -speed processors. 

COMPLETELY ASSEMBLED 
These memory boards are not kits. 
nor skeletons-but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned- in, socketed, tested and 
insured with one of the industry's 
best warranties. 

SUPERIOR DESIGN & QUALITY 
Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 

STOCK 


All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 

'J 

$169 64K STATIC RAM $ 795 

32K PARTIAllY POPULATED $ 479 481( PARTIAUY POPULAlED S659 

NO RISK lRIAL 
We are so convinced that you wil l 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it ( intact ) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 

WARRANTY! 


The reliability of our boards. through 
quality controlled production and 
proven performance. has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 
Please send check, money order. 
VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, no C.O.O:s. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER Inquiries Invited. 

64K RAM, Model MM6SK16S 
Cool running operation to 10 MHz 
Ultra low-power consumption 

Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.) 

Bank Select Capabilfty 
Extended Addressing Capability 
One 16K submodule equipped with a 

2K window which may be located 
in any of the 2K segments 

2716 (5V) EPROM CompaUbiljty: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 
Runs on any S-100, 8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 
Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with 1K 

windows 
Four independent 4K X 8 byte 

segments 
Uses fie ld proven 2114 (1K X 4 ) 
Low-power consumption (Typ.1.3 Amps) 
Runs on any S-100 8080, 4 MHz 

Z-80 or 5 MHz 8085 system. 

Prices. terms. specifications subject to change without notice. 


Clrcle 233 on Inquiry card. 




Circle 341 on Inquiry card. 

S-100 Boards from S. C. Digital 

64K DYNAMIC RAM 'Unisel1ct: 2' 
features: M11d1I 64KUS 
• 16 or 24 bir iiddrmlng, • 8 bil d1111. • Bon\ Selec! by 
SW un•bl4i Port, Birs In Two bloctt. • Two 321(11 lo• 
12BKBI addrnsin~ . • T11n1pal1!nt ~h with dlliy ines, 
giving unlilniltd DMA, immune IG W11!1 St.tH, halts, rnlls. 
• fasl 11tc11n lime - 22Dl!nc from Smemror P1ync high, wtl 

run witl! ZBO, ZBOOO 10 4mhz, 8080, 8085. 8088, 8086 to 
Smitz without wa~ i t&IH. • Provision ta expand to 256~8 
using 641( by 1 chips. 

32K Static Ram 'Uni11l11ct: 3' 
features: Model l2KUS 
e Fully Strtlc IW"U 2k by 8 NMOS dlips. • 18 01 24 bit 

•ddrn•. • 8/18 bit wide data, • Baolt Se!ed by JIOl1 ind 
b~ kl 321C block. • Two 161< bloclt llddressino wilh wiodow 
capability In 2k Increments. • EPROM c.an be mlxerl with 
RAM. • Fnt access - 250nsec frilm •ddrus Yalid -will rt111 
~h ZBO. ZBOOO to 4mhz. 8080, 8085. 8088, 8086 ur 
88000 10 Bmhz without Wilt States. • Provision lorBaUerf 
81tkup u•inu NMOS or CMOS. 

1/0, Memory Interface 'Interface: 1' 
features: Model 3SPC 
• 3 stri11lt usin<J UAllT. RS -232C QI 20ma aJf!IAt loop. • 
1 Parallel 1/0 wirh hand sl1illr.es. • 411 Ram. 4k EPROM {nol 
suppliedl. • Bui!! inKanm CityAudioCusette int1rl1ao. • 
Baud ra t1 ge1111rotor from 18.lliaud to 110 b1ud. 

2K ZBO Monitor Program 
111ai11bl1 tor M:JSPC 

leah11u: many raudne! in,luding breaker points, cuset1e 
<!Cord alld pliry hack ... ore. Com.s In 2 fP~OM• and IK 
RAM. 

ZBO CPU Board Modal CPUl-Z80 
f11h11u: • 2 or 4mh1 dock. • Jump on Renl • 2K al 
EPROM {no! supprttd). • 8 levels of priori!iud mlored 
inrmuptr. 

16K Static Ram 'Uniselect: 1' 
features: Model 161<US 
• Fully mric usin11 2114l-2, 200nuc chips. • Bank 

Selecr by p•l'l afllf bir. • 8 bit datJ, 10 bit add1m, 

AN bo.onls conform I• IEEE696/S100 sptcificarions, fully 
•ocbred, nre•11t1d loaoods, ma.ks, Gold oon\acts. Guarantrell 
One F~l l ¥HI. 
!IOU~ 
IW(US Wll.fl 64k8 A&I 
E«llS-1& ~ 16116 Ml 
J:ll<U& M l 
J21WS-1& ~u"1 ~~ 
JUUS·H no mam ttilp~ U I 
lS?C "'111 mstRll 
lSPC-KC lh Q15!Ua 't.,' 
CPUl·?OO i!ltlB lncttrwp1 M f sm 
CPUl.ZOO·• l1Q lnl!fJUJli I 
16'!US 100 fl>« ctw• M l $210 
l6KUS-K 1QO ll<lt ,,,,~, lll1 
21: MOmtll! 'iWl h ti( RJm 

Oel~erf ls wiillin 3 waoong days. MC, Vin or COD ord•rs 
accepted. Illinois resid1nls add 5\4% salrs tu. 

O.E.M. & OEALER PRICING AVAILABLE 

S.C. DIGITAL 

P.O. Box 906, Aurora, Illinois 60507 


Phone: (312) 897-7749 


226 M•rch 1982 © BYTE l'ubJlcallano Inc 

Listitrg 2 cm1t1'1111ed; 

2030 ·•• update the control table. The user may •• 
2040 ·• • 90 back and re-enter a prev i ous f !eld by •• 
2050 ' •• enter !nq ' • or to any i tem no. by anter­
2060 ' •• ing ' <N' wher e 'N' la the item number. 
2070 ' •• Date le entered ae s strinq with a ·,• .. 
2080 ' d as a re.,uired dellmi ter between fields. 
2090 ·u- An ·END entry ternJnatea the building of 
2100 . .. .a table. If entering the Build Mode rrom 
2110 ' •• the Update Mode entrlen will be added to •• 
2J20 '•• the etLd of the file . Entrie5 are edited 
2130 ' • • for delimit er s as well as sequential line •• 
2140 .,, ~nd colU111n posttioQS - also for overlapp- •• 
2150 • • • ing field a. .. 
2160 '• • I\ 'CBD' entry vill c11u5e a column heading •• 
2170 '•• to he dl~played . • • 
2180 ~ •••••• ~····•• ••«•«••~··~~·-~······~···· ....... ... . 
2190 
2200 PRtll"t' "<< BUI LO MOOE » ": PRUIT 
2210 l'RillT CHDl~: PRWT CHDl S 'Display Column Beadin9 
2UO IF UOT\ THEil C\•NORZC t COTO 2240 'If file read set cou11~rH' 
2230 Cl=O 
2240 C\•C\+l: CU•C\ ·increment counter 
2250 RJ?L\•PALSJ! ' CTFLC\•TR02\ ·set/Reset flags 
2261) PRINT RIG!ITS (" "+STR$ (C\) ,4 ) • • J 'Display Record No . 
2270 LINE INPUT "",I\$ ·Get record from Kbrd 
2280 iP LKPT~IA$, 1)<> 0 <" GOTO 23 70 'Ck !or re-enter 
2290 CTPLG\•PALSS\ 'Reset counter flag 
2300 IP LEN(A$)<>l THEN GOTO 2330 ' Te~t for record number 
2310 C\•C\ - 1: IF' C\<l THSN c\~l ~Decrement counter 
2320 GOTO 2260 · Go re-enter Prev record 
2330 C'•Vl\ L(Ml 0$(AS, 211' Iii' C\<l THEN C\ •l "Get cec~rd number 
2 340 IF UDT\~TRUEl AND C\>NOREC THE:tl C\~NOREC\ Ranqe test record no . 
2350 11' UOT\•PALSE\ MID Ct>Cl\ THEii C\•Cl\ 

1

, " ~ . ­
2360 RFL\•TRUE\1 GOTO 2260 -set c~enter Clag 
2370 1F .o.s-·cHo" THEii PRINT CBDlS: PRINT CHD2$: GOTO 2260 
2380 tF AS•"E~m• T!IEH RETURN 'End of entries 
2)90 !"DR ~ l•l TO 3: J\•lNSTR (A$," 1 ' 1 ) 'Test foe Pi eld 
2400 IF J\<>0 GOTO 2420 • delimiters 
2410 PRINT rnvs 1"del im! ter" : GOTO "2260 ... Er,or message 
2420 B$ ( K\ )•LEPT$(1\$,J\-l) 'Break uo entry string 
2430 A$•MID$(AS ,J\+l l 
2440 N.6XT 
2450 8$ ( 4 ) •1\S •p ield n"""" 
2460 POR K\•l TO 9 'Test !or numer ic 
2470 POR J\• l TO LBN(BS (Kt)I 
2'80 t!' HID$ (8$ (K\) ,Jt, l ) •> " O" !\ND HID$ (BS tKll ,Jl, 11 cz"9" GOTO 25 10 
2HD PRINT INV$1 'Displa v Brror msg
2500 PRINT C.CL$ ( kt) ' GOTO 2260 'Field not Nu meric 
2510 NEXT 
2520 NEXT 
2530 IP BDPLG\ THEN GOSUB 32601 rF &RFLG\ GOTO 2260 ·ao Edit 
2540 IP C\•l GOTO 2560 'Skip if firet reco rd 
2550 GOSUB 30601 IF ERFLG\ GOTO 22~0 'Go Edit against Prev 
25 60 LNll$(C t ) • BS (l)1 COLS(C\) •8$(2) 'S t oce fields 
2570 LNS(C\l•B~(J l r FLDNA$(0\)•B$14 ) - . " 
2580 UDn • TRUE\ ·set no-read fl11g
2590 lP CTFLG \ THEN !IORBC \•NOREC\+ l ~Increment Max rec ct t 
2600 IF Rl'L\ '1'HEN C\•C l \- 1: IU"L\•FALSB\ 'Reset Counter ' tla~ 
261 0 IP EtlFLG\ TH!N RETURN ELSE GOTO 2240 
2620 
3000 ' CHEOK AGAINST PRBV RECORD 
3010 '"••t et•*••• ti ....... • '1itt- *••••-•••H1111 •** • •t • •• •••• ••• fll •• 
3020 '•• Teet Hne number• and co lumn poa itlon• to •• 
3030 '•• prevent backward move~ent and ovarl applnq•• 
3040 '•• ! ield•. • • 
3050 
3060 i··· · ···· ················· ~· ···················· 
3070 ERPLG\•FALS!t 'Reee t Error !laq
3 080 lP VAL(B$(l )) • >VAL(LN!$(C \-l )) GOTO 3~10 'Teet llne nU11tber 
3090 PRINT • Lin• no . (• 1B$ ( llt "l Lese then Previous Line No.(" 1LNJ!$ (C\- 1) 1 " • 
3100 GOTO 3390 'Display er ror me~aage
3110 ti'' VAL (B$ (l)) >Vl\L(LN!$ (Ct-11) GOTO 3360 'Teat tor overlapping
3120 IP VAL ~OOL$(Ct- l))+VAL(LN$(C \-l l)<VAL(B$(21) GOTO 3140 'fields 
3130 PRINT Overlapping f1elda": GOTO 3390 'otaplay error measag•
3140 GOTO 3360 'Go !inJeh teat 
3150 
3200 'CHECK AGAINST NEXT RECORD 
3210 ..........................................····--·-····-··... 

3220 '• • Teet line number• and column poaitiona to •• 
3430 '•• prevent backward movement and ove-rlapping •• 
32 40 · •• fielda, u 
3250 · ~~·· ~········· · ······ ·······················~·· 3260 
3270 IF C\• NOREC l +l 'l'!IEN RETURN ' No tett if appending
3280 U' C\•NO!l&C \ AND EDFLG• T!IBN RS'l'URN 'No teat Lt repl l aat 
3290 BRFLGl•f'ALSB\ 'Reaet Erro r flag
3300 IP VAL (B$ (l ))<• VAL(Lll!$(C t +l)) GOTO 3330 'Teat llne numbe r 
JJlD PRJ.NT "Ll ne no,f"rB $ Cll1"l Greater t hen Next Lin~ No .(" 1uNE$(C\+l l1"1" 
3320 GOTO 3390 ·Diaplay e rtor message
JllO LP VAL(B$(l)J <VAL(LIES !C +l)) COTO 3360 'Test for overlapping
3340 tP VAL(B$(21)+VAL(B$(3J) <VAL {COL$CC\+ll j COTO l360 'fields 
3350 PRINT "Ove r l11ppln9 f l!!lds"' GOTO 3390 'Dl solay error message
3360 FOR II s l TO 3: IF 8$ (K\ )=" 0" GOTO 33SO 'Test for uro 
3370 NISXT' RSTURN 
)380 PRINT LCLS (K I r" can not he Zero'' 'oi splav e r ror m~saa g ~ 
3390 ~Rl'LGt=TRIJE < RE'MJRN ·s.,t Error nag
HOO 
4000 'UPO~TS 
4010 · ·~· ••••*-A+•••••*•••••••••••••••••••• •-•••• ••~· 
4020 · •· IM the Upd~te Mode recocda may be insert ­
rn10 . ,, ed, ~eplaced, Oeleted and Llated. ~nte r •• 
4()40 ' • • t he code let tee foe t he funo t!on and U\o 
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Clrcle 260 on Inquiry nard. 

MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS·80 MODEL I OR MODEL Ill ! 

* MORE SPEED 
o.~ Lim•• 11U1••r 1n1n uvol 11B~SIC:. 


*MORE ROOM 

~~go~P,:~~:';:!1~~:'!!i1r:r:~~ 1v~~.i b11 
numoar a• btoc~ tJutren . .:n.ch.tt"...1nloMO wo•O· 
fll•m11 wH on11 <1 b)llU fn rieader1

* MORE INSTRUCTIONS 
Add YOU ft c01Mi:1"d!1 to ~la 7V-ST A.NOit.~O-pl111 
1n1m1cno" HU 
F11 mo'e eom~UH• lt\1n mo11 Foruts: slf\Ql:tl a. 
oouftl1t p;1111;:l11lon, a1nrs. al rlng.h1ndllno, c~. 
mcto 

* ~?.~o~l~~~.." EdllOr, • 11uoiu10<i &
mo011r•• p«>gr1.mm1no 
Ward n1.r~ u1m1r 
THE NOTEPAD hi'Ull:t WtlU1,. 
011tAmlHd ~or your 1"5-80 ~ ~It\ ~Ct'f'bO.lfd 

i.°~~:~1~gr:'~~;~~bf:!~a~:~~~f~~,':1 1 

*MORE POWER 

rn~o:.:~·:~& ~~~~.~ 
ltOeMl i'..Uemblflr 

\~:,~~:~~1:'e&~~.~::~t::4::1vu 
OOlil HI Systl!lm R1.n rtJICL tUU• a. run M<Wltll I 

dl!tlit'1H! 

~·~.~~:~bt~.'~~;~d:k~~:-~f,~~::;· d 4~ lltid 16pl 

m[f[f[J§FORTH 

THE PROFESSIONAL FORTH 


FOR TRS·80 

(0.-1tr 2,000 systems in u•el 


MM.S~ORTH Diak. ISyiJtl:!Jfl V2.0 (teQ1,Mt11 1 dlt driv• l 

~~RAM.lpocilyM<>de11011m .. . .. ... . .mi.as· 


AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


s.oM~~·o~<fH ~::~~••~•"Y demo p(ogr11m1 Houo 

MMSFORn<UHr Grou~ 


ln••PllMJ\illl ucigtao•• •o 11. "' ~•n•bfl 


=~~g~~~m~i::~:~~,';~~~~~~:.o":'cillk1HIOlU 
MMSFOITTM OTILmES D~KETTE: ·~•luGH flO~TING 
POINT M10H tL,:Z BASrc ROM ro1UHnH Ofvl C0tnpi<o:.1. 
nu.mlD••ll. R4Ct•nguL1r·Pol.1J cgg1dln• I• co1tY1t!'lk1"1 1 

~tlf:..~iu~:· =~;~uC-A~:tA~F~~~~~"A~:~~t 
fon wcml!I t.v block .,.,a lln.e All on on• 0111u:1111 
~t•q•UtU MM:SFORTH VZ..01 I dtl"Ht .S 32't( RAM] l ll..15 " 

FOFfTI1COMl commi.1n1t.1 r+oria 11•c;U111• girgyli::IH l=IS-2"J-Z 
Clrf\1•11 dumb ,,.._m1,,111 l"IOO.e, tr.111osJiet ot rORT"H bloe;i..o,, 
alld hast ""Odo 10 QC)•t•~• 1 r1mo11 TA.s-80 tn®IJH 
MMSFOATH '12-D, 1 011¥• l UKRA.Mj Ut.9' ' 

tHf DA TAHAH'OLE,.. \11.2; p. .,.'Y •"OPl'llillcal•d 1:111 11~ 
'bH• rn1t11g•m1nt 1yi1Ut1T'I ~t•b•e ~ ~on..pro­
CM~••t 4f1Quh i$ MMSFOFl,T . V"- .~~. 1 1l1ri1t1 1f~.~~ 

0 

:,':5:~:!~.Gw~~~~~l~~~~~1:eda~~l~E~:~~~, ~~ 
iflr~r:i?tJ~t~~~:!~~~~/oRJ,.eH·1:lo~t~.Ti~~ 
l2K AAMI sa.u· 

00'1tr MMS.FO Afl1 p100"1:ls u-.nd•r d•11111 op""'"'I 

FORTH BOOKS AVAILABLE 

MM$FOATH WEIRS MAtfUAL · 'lioil'loli.li i'iP~ndlc:ee., 10f 
non·OWMfl i 1'7.so• 
S'fAA.1''1NG FORTH 'bH1 r;onip•nlon ~Q ""'' man, 
utl 11&,.H • 

IMREADEO INTeRPf\ETJllE l.AtlCOAGES • •clnncoo. 
u .c oU•"1 &na111 1a 0 , MMSFORTH ·l lll.t ' •" 
Q 1011 - - _, l..H' 

PROGllAM 0£51GN' CONSTR;llCnDN . lnlro lo'''® 
ur•O o;rogr11mmlng, OOod for Forlh , t1 :l.t5 1 

FO'Rn~ ·T915lANDA.~O hill.ti U.M. ornc:1.~ "'•r•nCI to 

N ·STA,NOARDword1.al. l'lC , , , 113.H" 


FOflTH SPECIA~ 1SSIJ E. BVlE "'•Quine IAug. UNlQI 
:,.:•oc~.•N• caMeca°:"'s ~ ' "'°' to.rFon~ ~um~·~ :,:	,": 

1 

OflDEAINCI lkFOAM~TION : Sollw••• P" ""' lllCJ•d• 

:·;~:!~:: '~~t~~f.;0f~~uMo~~:1."~~· .!lr::1mf1~1 "l: 
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List111g l co1m11µed1 
~050 "• • ltem ~o. Th~ ·1.· (list) by itslllf "'ill •• 
4060 ' •• list the Whale Con trol '!'able . 'Lf' liSts •• 
4070 ••• Hem f . ·1.1 -1' Usts a c~nqe o f Item !las.• • 
40BO ~••••••••••• •• •••••••••••·~~·• ••• •••••• ••• ••••• • 
4090 
4100 PRUIT: PRINT "<< UPDATS MODE » " : PRINT 
4110 INPUT "In5Q<t , Rcpl~cc, Delete, List , ~!ID 0[ ?(1 1,Rf ,Df, Lt - #,E o r 
4120 EDFt.G ~FAt.SE r PRillT 'R~set E~lt f lag 
4130 IP f'NL$(Q$\="E" THEN RETURN 'Do n e ~P<latinq 
H40 EOFt.Gt 2 TRUEi: DPB$ ="D" 'se t Edit naq 
4150 CMDSaPNLS(QSI < AS~MlD$1A$ 1 2} 
4160 POR R\• l TO 5 
4170 IP CMDS•MIDSl"IRDL7",Kl,ll GOTO 090 
HBO ~IEXT I GOTO 4 llO 
41H rNSR REPt. DELT LIS't ? 
HOD ON X• GOSUB 4470.~H D,5060 , 5 450,4240 
~ 210 PE\lN'l': GOTO 4 llD 
4 2.20 
42)0 "LIST COMHANDS 
4 240 
4250 !'OR K\~l ·ro 8 : 
4260 Rf'l'UP.N 
42"10 
4400 '!NSfRT lTeM 
441C ' '••••••••·~~•••••• ~•••• • •~•••••••••••••••••• ••• 

4420 " •• ~~cords or~ ~1ways Inser ted ahead ot the 
HJO .,, i tem ni.nnbet used. 1\ccords .:>re mov~d up ta,. 
4HO · ·• room to insnrt th~ n~w r@eord. The Max t• 

44SQ '" •• reco[d countf!r ls inc reJDented. •• 
4460 ~ -·· ·· ·· · ·~·· ·~··~ · ··~···~·~···~·*~···········-· 
4470 
4480 LHSNO • VIU,. (ASI < !F LNENO >0 GOTO 4500 
4490 GOTO 5570 
4500 IT LNl':NOt>NDRBC\ THEN t.N6NO •NO!!.£CH l : 
4.510 POR K'=NOREC TO LHBllO\ S'l'BP-1 
4520 LNE${K +ll•LN6$1Kll 
4530 COLS(Kl+l)=COLS(K\) 
4S4D LNHK +l)zLNS fU) 
4 550 PLDN~S(K\+l)~PLDNA$(Kl) 
4560 NEXT 
4570 C •LtlEllO\ 
4580 GOSUB .2260 
4590 NOREC\ =NOREC +l:RETUFIN 
4600 
4700 "Rl'lPLF\CE ITEM 

'~710 ••~·····~·········~ · ·~·· ·~ ··~···········~,·····
4720 •• • The n1>w record replocl!B th~ old t!ata •• 
41JO ~ .................... *···········*·············· 

4740 
4750 LNBNOl 2 VAL (M I 
4760 ! F LHENO <l OR t.NEllO\>NOMC• GOTO 5570 
4710 BCl'U•t.NEllOl: TOP1aL!IEHOt: GOSUB 5940 
4780 CTPLG\•PM.Sli:. 
4?90 C\•LllENO\ 
4800 GOSU!I 226 0 
4810 RETURN 
4920 
5000 ·oeLe'!'S IT£M 
5010 ~····~···························· ··· ········ 5020 ~..

"• Records are moved dawn to ov.. rlay the item•• 
5030 ' •• belng deleted, The Max record counter is• • 
5040 •• • decremented . ,,. 
5050 ·-····· ·············· ··· ·· ·· ······ ·············· SD!iQ II" t.'IENO\<l OR LN&NO \ >NOREC' GOTO 5570 
5010 LNENO,•VAL (I\$) 

5080 BO'l'\•LNE!lO : TOP1•LtlENOl 1 

509 0 INPUT "SURE (Y o r ll) l " ,AS 

SlOO IE' PNL$(0$1<>"Y ' 'l'llt:tl RETURN 

5110 FOR K\ • L~IEN0' TO NOREiC ' 

Sl.20 LNE$(K\)•LN8$(Ki+l) 

SllO COL$(K\)•COL$(K\+l) 

.SHO LN$ (U)•LtlS (Kl+l ) 

5150 FLDNA$ ( K,)•FLDNA$ ( ~l+l\ 

Sl60 NOROC\•llORElC,-1: 

5170 

5400 'LI ST ITEMS IN UPDATE MODE 


GOSUll 5940 

llHURN 

5 4 10 ~ ••••••••• ~··~···~··· ··············~~·····~···· · 
.5420 • •• Li. stm All I t emt<, S Ingle I tcm or a range of" 
5430 ••• Items dependi ng on the parameters entered •• 
SHD · ················· · ···~··~·············-········ 5450 

S4 ~0 PRINT: OP8$• "D" 

5470 IE' A$• "" THEN 80'1'1•1' TOP1•NOREC11 
5480 J\• I!ISTR [A$1 "- ") 
5490 r.r J\•0 TH&N ~ENOl•VALIASI• 
5500 BOT\•VAL(LEPT$ 1AS ,J \ -l)) 
SS!O lf' BOT\<l THEN BOT\•l 
5520 T0Pt•VAL(M I D$(A$,Jt+ l) ) 
SSJO IE' TOPl>NORE;C\ THEN TOP\ • NOB!lC\ 
S540 II" BOTl <TO?t THEil GOSUl! 59401 
5550 GOTO 5570 
5560 !f L!IE:.10\>0 AND LNENO\ oNOIUlC' 
.5570 PRINT "Line Na • out oe Range• I 
S 5Bil BO" • t.NEHO \ : '!'OP '" LNENOt 
5590 GOSUB 5940 ~ RETURN 
5600 

GOTO 

GOTO 

5560 

RETURN 

GOTO SSBO 
RETURN 

'Test 

~s7i; 

'Ooen 
;MOve 
'Move 
"Move 

5800 •LISTS oc PRI~TS RECORDS IN COMMJ\llD />\ODE 
5810 ................... .... ........... ........ ............................ 

sa20 ··• 1..iat1 or l'rtnts t .he complete Control Tahle•• 
.5Bl0 ' •• Thh routioe la alao ueed by t h l! Up~ah •• 
58 40 *• • Mode . ·•• 
5850 4· ··· ·· ·····~· ···· ······· - ······················· 

'S ttip Cllld chat 

:valid entry?
Go redo 

for valid Rec 

'Ap!)end 
Yp ~pace for rec 
line number­
ca l u1 n po91t lon 
Field bnqth 

J>.Movo I' i e ld Na111e 

· set Counter 
'Go qet ·~ntcy 
· increment .M.,nx t" ·l!C ct:r 

'Ge t record number 
'T.,at !or valid Rec I 
·set rec t ' diaolay
'Reae t Counter f l ag 
'Se t Countior 
·oo Replac~ '"cord 

·~eat fo r vtl i d Rec • 
'Get r"cord numbt!c 
·set reo t ' displ ay
"Second chance 

'Ho ve all cecorda down 
'Li ne r11,1mbec 
·column Position 
'Fldd l~nq th 
· rteld name 
'Decrement Ma • tee ctr 

Si40 
' Teet. f oe ·-· 

·set Low rea nwob., r 

' Set Hi rec numbe r 
·oo ltat 
' Invalid r ..e numbers 
'Teat Ree nu bee 
'Di splay error m•a•a9e 
•set H at range 

"Go list 
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Li5ting 2 conti1111ed, 

5860 
5870 
seso 
5890 
5900 
5910 
S920 
5930 
5940 
5950 
596 0 
5970 
5980 
5990 
6000 
6010 
6020 
6030 
6040 
6050 
6060 
6 010 
60SO 
6090 
6l00 
6110 
HlO 
6130 
6140 
7000 
7010 
7020 
7030 
7040 
7050 
7060 
7070 
7080 
7 0 90 
7100 
7ll0 
7120 
7130 
7140 
7150 
7l6Q 
7l70 
11110 
7 190 
7200 
7210 
7220 
7230 
7 240 
7250 
7260 
7270 
9000 
8010 
8020 
8030 
804 0 
s.oso 
S06 0 
B070 

080 
8090 
SIOO 
A I In 
tll 7.0 
ll O 

PRlNT: BOT••li TOn•NOREC\:5CNT\•0 1LCNT\•O 'Set Het range tor all 
INPUT "D!aplay, Print or Both (D 1 P OR 9) r " 1A$ 
DPB$•M: IF A$•"<" THEN RETURN 
IF A$•'D" TH'EN PRINT CtlOl$ 1 PRINT CHD2$• GOTO 5940 
!E' M< >" P" AND A$v•e• GOTO 5880 
INPUT "i'csit!on P p(lr: c/r ",AS 
GOSUB 6090 'Heading 
!"OR i\•BOT\ TO TOPt 

1'$•R!G!IT$ ( " "+STR$ (I\), 4) +". 'Reeord riumb•r 
IF DPB$•" P" GOTO 59!!0 
PRINT 1\$1 IJIE$ (1') 1TAB (13-LEN (COL$ (1') I) jCOLS {UJ r 
PRINT TAB (18-LEN (Lil$ (H l)) 1LN$ {I\) 1TA,B ( 22) 1FLDNA$ rro 
IF DPB$s•o• GOTO 6050 
LPRINT A$ ; LNE$ (It ) 1TAB (l:l-LEIN (COLS (Ii ) ) ) 1COL$ ( H I I 
LP~T TAB (18-LEN (Ltl$ (U))) 1L!I$ (H I 1TAB (22) 1!'LONA$ (1' J 
LCNT\•LCNTt+l1 IF LONT\<•62 GOTO 6050 'Teat for end cf page 

POR Ji:t•LCNT' TO 66. LPRfllT 'End of page 11pacinq 
NEXT 1 LCNT\•0 i GOSOB 6090' Pag" buding 

IF DPB$•"P" GOTO 6070 
SCNTl•SCNT\+11 IF SCNT••l B T!!EN SCllTl•O• !~'PUT "o/ r ",A$ 

~EXT: ReTURN 

'HEADING 
LPRINT: LPRINT 
LPRINT •control Ta.ble \ "1Fit.$1" ) " 1LPlUNT 
LPRUlT CHDl$ 1 t.PRHIT CHD1$ t Ll'RIHT 
LCNT••7 ; RETUR:I 

'WRITE CONTROL TABLE FILE 

'••••··~·~···-~·····~~~-~······~················ 
•u Thia rouUne •Hites the Control Table data•• 
'•• to 11 sequential !lle. •• 

i·······································~······· 
IF A$~"< " GOTO 1060 

lNPUT •write Flle (Y Ot N) ' • ,AS 

Il' A$• "Y" GOTO ?100 

IF AS<>"ll" GOTO 7070 EILSE GOTO 8060 

INPUT "Write to Drive (A or B) : • I DIWS 

IF ORV$•"< " GOTO 7070 

IF Fit.S'•"" GOTO 7170 

IF DRVS<>"A " /\N'D DRV$<> " B" G&rO 7100 

INPUT "Same Fih N~me (Y or It ) 1 " ,AS 

t~ 11$•"<" GOTO 7100 

lF AS•"Y" GOTO 719 0 

tNPUT "Enter Table Name: " ,FIL$ 

IF FILS•"<" GOTO 7100 

OPEN ·o · ,1,DRVS+"1 "+Fi lrS+ " .TBL" 

PRlN'l' "Wdtinq (" 1NORSC'1" ) Aecord8" 

E'OR I••l TO NOREC\ 


PAINT l,LNS$ (H I 1• , • JC0lr$( U ) ' " , • , 
l'RJNT U,LN$ ("U )1 ', " 1 
WRITE .l,FC.DNA$ (I\ I 

NEXT 

Ct.OSE U 


#*•········-·~··················,···~····~······
'•• Thi s rcutine allows the user to Build or •• 
' •• Update anot h@r Control Ta ble without 
-.. leav! n9 t he pr09r11m.·;. .................... _...... ._.*••••• .......... ............... .. 


INPUT "Aq.-1 t n ('t' o r 'Jl~ '" , AS 
[P ,,S• '" N" 'r!IE:Ol END 
JP /IS <> •y• C,OTO 8070 
PIPUT "~am" C1>ntr<>I T~f\le IY o r IH: ",A$ 
If /\$•" < " GCYro 8070 
1~ "5~"1l" THE NORF.C ~o:UDT!!;oPl\L!l8\ : (jO'l'(I 10,:;o 
ff A.S < "Y" GO'l'O 8 I llll ~I .SE GOTQ 1 Ol>IJ 

•colUll!n Head i ngs 
·set line counter 

'Oo@n ou t put file 

'Line No ~ Col Poan 
' [,enc;th 
'Field name 

Text continued from page 222: 

the program issues only a carriage 
return and waits For a response. If 
your printer includes a line feed , you 
will have to crank the form back on 
line before repositioning. When the 
fonn is aligned satisfactorily , the pro­
gram prints the grid on the form . 
Figure 2 shows a sample standard 
purchase-order form that has been 
gridded with the FFGRTD-1 program . 

Building a Forms-Control Table 
Using the gridded form, you can 

determine the line and column posj­

tions to be used in building a control 
table ( ee listing 2) . At the same time, 
the maximum length for each field 
can be specified . 

Listing 3 shows the control table 
created wHh the PFT ABL-1 program 
for the purchase-order form . This 
control-table file will also be used by 
the FFORM-1 program to display the 
field names for data entry, determine 
the maximum field length, and pro­
vide the line and column position for 
each data field. 

FFT ABL-1, like the other pro­
grams, scrolls up from the bottom of 

Listing 3: A sample control table 
developed using t/1e purchase order form 
shown in figure 1. 

Co n trol T a ble ! PO] 

l t em 
No 

l . 
z . 
3 . 
4. 
5 . 
b. 
1. 
e. 
g . 

1 0. 
11. 
12. 

13 . 

H . 
1 5 . 
16 . 
l 7. 
1e. 
19 . 
20. 
2t. 
22 . 
23. 
24 . 
is . 
26. 
21. 
'28. 
29. 
30 . 
H . 
J2 . 
) 3 . 
'H. 
] 5. 
] 6. 
J7 . 
36. 
'39 . 
4 D. 
Al . 
4 2 . 
4J . 
4 <I, 
4 5 . 
46 . 
47 . 
4 8 . 
4 y . 
~O . 
si. 
52 . 
5 J . 
5 4_ 

Ln Ccl Pld 
tto No Len 

4 1 0 30 
4 44 8 
4 57 25 
5 l O lO 
5 57 14 
6 10 30 
g 
9 

1 0 
sa 

30 
2s 

11 10 30 
ll SB 25 
H 10 30 
ll 10 10 

13 58 25 

l.7 2 \ 2 
17 20 1 4 
17 J7 12 
l? 51 8 
n 60 a 
1 1 7 0 11 
20 5 5 
20 12 s 
20 20 42 
20 u 7 
20 H 7 
n s s 
2:2_ 12 5 
n 20 42 
2:l 
22 

6, 
1 4 

' 
7 

24 5 5 
24 12 S 
2 4 20 H 
24 64 1 
'2~ 74 i 
'26 5 5 
26 l2 5 
26 20 42 
2 G 6 4 1 
26 H 7 
1 6 S 5 
28 12 s 
28 20 H 
28 E4 i 
29 H i 
30 5 5 
JO 12 5 
JO 20 42 
JO 64 7 
)() 74 7 
32 5 5 
n n s 
J2 20 4:1 
32 G~ 7 
32 'l4 7 

Fl e ld Na!lfe 

r.011>pany ame 
' C on tac t.~' 
Contaa t na me 
Compa ny Addr e s,, 
Con t11et Phone 
Ci t y , State, Zip 
PO to Compa ny 
s~ ip t o Name 
PO to 1.ddress 1. 
Shi p to Add r <>ss 
PO to Addtl!SS 2 
PO t o Cl ty , 
St.a te , Zlo 
Ship t o City, 
St.ate~ Zio 
For 
Req .No. 
\low Sh i p 
Da t e Re,qulred 
Terms 
Dat e 
Orde r ed 1 
R., c .,iv<>d l 
I um Desc l 
P r: iee l 
Uni t 1 
Or<iercd 2 
l\ec eivecl 2 
It "'1> Desc 2 
P r i c e 2 
Un i t 2 
Or dered ) 
R(ICCivccl J 
f te10 Dese 3 

er ''"' 3
unit J 
Ord1>red 4 
Rece l ved 4 
I tem De sc < 
P r iec 4 
Uni t ~ 
Ordured 5 
Received 5 
1 t eOI 04!9C ~ 
Pr lee S 
Unit 5 
Orclor:ed 6 
Re c eived U 
l t@m Ocsc G 
Pr lee 6 
Unit G 
Ortl.,rncl 7 
P ecived 7 
1 tern o .. sc 7 
p·[" U :!e i 
Unit J 

~he screen, so no cursor positioning is 
required . 

When the FFT ABL-1 program 
comes up in the command mode, you 
are given the choice of building a new 
control table, updating or changing 
an existing control table, listing an 
existing control table to the screen or 
printer, or ending the program and 
writing out the control table to disk. 
The program always returns to the 
command mode alter each mode is 
finished . 

Build Mode ; When the Build mode 
1s entered, a column heading is dis-
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played with item number 1 on the number. The Build Mode is ter­
next line. After each entry is made, minated by entering the word END. 
the item number is incremented by List Mode: After the Build mode is 
one. An entry consists of the line ended, you may list the control table 
number, the column position, the on the screen or print the table. The 
maximum field length, and a field program Usts 18 lines on the screen 
name (see figure 3). The field name is and then requests a carriage return 
displayed by the FFORM-1 program before listing the next 18 lines. If 
for data entry . Commas are required printed, the program takes care of 
as delimiters between fields. column headings for a 66-line page. A 

While in the Build mode you may previously prepared control table can 
reenter the previous field by entering also be read and listed. 
a < or go back to any previously Update Mode: In the Update mode 
entered .item by entering < N, where you can: 
N is the item number . The program 
issues an error message if N is less • Insert : Enter the code IN, with N 
than 1 or greater than the largest item being the item number of the record 

;~ ~~'.'.2~~~~=~~~~:~::.:~!~~~~~:~:~~~~~~~~~~=~!~~~~~~~~~6'.!1~2!~~; 
3-- t--.+ - - --+- - t- -- -+- --+- - - + ...- ---t--- - f- ---t-·-- -+----+-· --T- - - T--+- - --+-] 
4--.. +---- t-- - --~ - - •---4--+- -- ... +- ---+---- +--- --+- --+---+-- - - +- ........ -+---- -t-- -+-4 
5-- - +---- +- - ·- -+-- __ ,.._ ---+-- .... .__.._ - -+----4 ... ... - ..... · - - -t---- +.- - -- -+----+- - --+----+- -- - +-5 
6- ·-t--+-- ... ., --- +- __,_ -+---+----T----.t-.... - -+---+----+---+- · -+- ---+----+--- - +- 6 
7---+--+-.....-- -+-- -- -·- -+- --- - ---+-- --+-- - --+--·.... +- ---t - -+- --+-- - --+----+- - -+-1 
ti ---+- -+---+- -- t-----+---- - -- -+- -- -1-- - +--- -- .---- -+-- --+- ~+-----4-- --+-B 
9--1·--- ...... - -+-- ,.._---+---+-- -- ... + ... -- - t -- - --+- - --+-- -- +--- -+-- -+----+----+-- -- ~-9-
10 ••-·- .!cttll!.j:O O 
11H 56 78901234 5678901234 56789012-34 56789012J4 5678901234567 890123 4567B 9012 34567B90 tl 
lil> ' ...,;-~...._ .>.OD!lj;j< I I I I >1 2 
13--+--+-----+- -- _., ___ - -t ----+----+--- --- ...... ____ t--...ot----+- --+----+-- -- -----tl l 
I~.,+-- -=1 I I I I - t!4 
l '5 - .. .. ---- - ~ ----.+---+-- - +- __ .,._ .... -- · - - --+ -- -- +----+- - · - ___ .._ ---..+--- - - +- - .... - +--- - -+1 Si 

., " g •<ftN :.•~ 11"'1' no ,. o ,.,~ 01i e: -6 
l 1- - +- -.-- ·--- +-- - --..- --+- - ---··---- .. ____ ---- .+--- +----+-- -+----+--+17 
1 18 
l l 9 

'I"- --- - J.. ____ ., __ 

-· i -­

-·--­ -­ - -- -+---­ -·- - ­ - +---+-----t-­ - --+­ -­ ·+­

-a-- -~---+--·-t ·---- ;..... ­ - t--- --+--­ - +---+­

-+­ - - ·P- ---+----f----- <t---­ - +- ---.f- -- --+---­ +.­

Figure 2: The FFGRID-1 program prints a grid ooer your fon n that allows you to deter­
mine the coo rdinates for the various data fields . 

to be inserted . If 19 is used, item 9 will 
be renumbered to 10, 10 will be 
moved to 11, etc. The inserted record 
becomes item 9. All previous records 
are moved up to make room for the 
insertion. Item numbers greater than 
N will be incremented . To append 
records to the end of the file use I to 
insert an item number greater than 
the higliest item number in the file or 
return to the Command mode and use 
the Build mode. 
• Replace: The entry of RN will 
allow a new entry for item N . This 
entry replaces the exisHng record with 
the new record. 
• Delete: ON causes item N lo be 
deleted. All records wiJI be moved 
down. Item numbers greater than the 
N used will be decremented. 
• List: The list commands allow you 
to Lall items, L# a single item, or L#-# 
a range of items (# is the number of an 
item). 
• End: END terminates the Update 
mode and returns the program to the 
Command mode. 

Valid Entries 
The fields that make up a record 

are entered as a string, then broken 
up into individual fields. This allows 
use of < and END, which would 
never work in BASIC if the line­
number field was a numeric field . The 
program edits each record to make 
sure it is valid by 

• Checking for commas as delim­
iters between fields 
• Checking for line or column posi­
tions less than 1 
• Chee.king to make sure that line 
numbers increment (for example, you 
cannot insert line number 20 ahead of 
line number 15) 
• Checking to make sure that fields 

1. ~. U, 20, NAME 

..._____ FIELD NAME....._J '--------- MAXIMUM FIELD LENGTH PROGllOl 
OISPL-V '----- - -----COLUMN POS ITI ON1 I '-------------- Ul'IE POS ITION 

on a line do not overlap (a field start­
ing in column position 20 that is 20 
characters long cannot be followed 
by a field starting i.n column 30) 
• Issuing error messages when the 
record is not valid and displaying the 
same item number again for a correct 
entry 

Figure 3 : In the Build mode, the FFTABL -1 program prompts you to enter the data for Once a control table is built, it can 
each field. be changed by running the control­

230 Match 1982 ~ BYT£ Publlationo Inc 



Circle 217 on inquiry card. 



table file through the FFTBAL-1 pro­
gram. Use the Update mode to insert, 
delete, or replace the line and column 
positions that need adjusting so that 
the data fields will fit properly on the 
form. 

Filling in a Form 
After building a control table, the 

FFORM-1 program is used to enter 
the data to be printed on the form (see 
listing 4) . When the program is 
loaded it goes into the Command 
mode and gives you the following op­
tions: 

• Build: Build new data arrays; 
these~ may be printed or written to 
disk. 
• Change; Change the data in the 
data array or data file (fix errors). 
• List: List the data-array file, show­
ing the line and column position and 
data for each field. The listing may be 
displayed or senJ to the printer. You 
can specify that the whole file, a 
single field, or a range of fields be 
listed. 
• Print: Print out the form on the 
printer or display the data on the 
screen as it would look on the fonn. 

While in the Command mode, the 
FFORM-1 program functions the 
same as the other two programs . User 
options indude : 

Build: The control table that pro­
vides the line and column positions 
and field names is first read into an 
array. The program then displays the 
first field number and field name, 
together with underscores corre­
sponding to the maximum field 
length. You enter the data for that 
field and hit the carriage return. The 
program will display the fieJd number 
and field name for the second field. 
For blank fields , a carriage return is 
entered. The use of the < and < N 
for reentering data is the same as in 
the PPTBL-1 program. lf you want to 
stop before reaching the end of the 
table, enter <END to go back to the 
Command mode. 

Form designers have been known 
to ignore the fact that typewriters and 
printers are generally unable to han-

Listing 4: Tile FFORM-1 progl'am prints out the form oi· allows you to enter or change 
data in the data file . 

10 .... • 11 ii ........ " .... ~ ..... ' ., .. " ........... llr* ... .. ... ........ .. 


20 ... 
10 ...PRlNT: PRINT 
40 PRINT " Ff'OM-l. &AS" '>• 
50 PRlNT ' Fi llForm File and Pcil'lt Program" '• • 
60 PRINT "Copyri9ht 1981 by Elliam A550Cates•· ·· 
10 ... .. 
80 .. " This Pro9rA1D Builds a For~ Fil...90 and/or Fills Out a Por~ - uses 
100 n coot rol taal@ built with •• 
!10 FPTBL- l ••... 
120 ... 

- ,..... _ ...................... fl",. ... .. ,., .... , .... • · ... •!I'•~ .......... ,..
130 
140 
150 
160 
500 'INITIALIZATION 
5l0 
520 ' •• olmen$ion ot rays, Set flags and Initiali~e·• 
5)0 ""•ei var iables •• 
5 4 0 
550 
5150 DIM LCLS(l) ,LllES (lOO) ,COt.$(100) ,Lt~$(100) ,FLm:A$(100) 
570 DUI FLNE$ (100) , FCOI:.$ (100) , PDTA$ ( 100) 
S!IO FALSE \ •0 : TRUlH•- 1 
590 NORECl=O 'Mnx No of Ctl Tbl R"corcls 
600 NODTA\•0 'Ma x No ot oat <> Records 
610 CTFLG • •PALSEi 'Record counter f la9 
620 RFL W :FALSE\ 'Re- eotec fla9 
630 UDT\ "'FALSE\ ·control t bl cead tlag 
6 40 PUDT\ • FALSE\ · oa t a file read flag
650 FlDFLGl=Pl\LSE\ 'Edit fla9 
660 CNTR\ • 0 'Record ctr in print routine 
670 OK\ =O ·,u L9n111ent flag 
!>BO Cl\ • O 'Line numbl!r 
690 C21 =O 'Col umn posl tion 
100 LNO' =0 'Pelot line counter 
710 SCNT\ =0 ~ Screen li oe counter 
720 LCNT\ =0 ·L i st p r i~t lin~ ctr 
7JO DEF FNLS (0$1 zl,.Ef'l'S [ 11$ , 1 1 
740 CH01$ =" Item Lne Cot• 
750 C!!D2$•" No Ho No Pielcl Data• 
760 

1000 'COMMAND MQDE 

1·010 "'tt ... ... ..... ... ........... * .................. ~·••-e:•·· ...••••·••• 

1020 ' •• Thi3 section directs the control of the •• 

1030 .... . pr og ral?' • • 

1040 
 ;·· ········ ·· ··*·~·A······ ·· ·····* • ~··· ·· ······* 
1050 

1060 P!<HlT 

1070 PRUIT .. BU l Hf f i.le . Chan9e f' ile . List File , Pr lnt Fi l e or E~O " 1 


1080 lNP\lT " (ll,C,L,P or£) :",11$ 

1090 ~0$=AS 

llOO IF FNLS(OS)z"a" GOTO 1160 

1110 J P PN!.$ (Q$) = "C" GOTO 1170 

ll20 TF' f'NL$(Q$):"L" GOTO 1180 

1130 IF FN t.$ !QSI '" "1'" GOTO ll'JO 

1140 If' FNL$ (0$) ="E" GOTO 7050 

llSO GOTO 1060 

1160 F UDT , ,.FALSR%! GOSUll 2170 0 C',()'l'O 1060 "Reset Read da t a flaq 

ll 70 GOSUB 4100: GOTO 1050 

llOO GOSUI! 4570: GOTO 1050 

1190 GOSUB 8490: GOTO lOS.0 

1200 

150 0 0 

R£1\0 CONTROL TABLE 

l 510 ~ ...... ~ ·~·••w + ·~ 9+~ · ·~E ~·~~ +•~···· •+ •~
~······ ~·
 
1520 ·•• This routine read~ the sequent i •l control 

l SJO ' •• table [ Jlo and pl~ces each f!ald In the 

1540 ' • • appropr ! a ~e array for use in bu ildi ng ~ 

1550 ' • • d11 ta file . 

1 SGO ~ -~·····~····~·-····~~~··················~······ 
1570 

1580 IF UOTl THEN Rl:TURN •1c t t le has been r~ ~ ct !et 

15~0 INPUT "Control T~ble Orlve (/I or B): " ,A S 'Get driv~ fo~ (\le 

1600 DRV$=AS: IF ORV$="<" THEii P.ETUR.I>: 

J 610 IF DRV$ <>"A " AND DRVS <> '' B" GOTO 1 590 'NO'TE: <f ilen~me> 


1620 lWl'U't "Rnter Table Name : ",FlL~ ~ ext nslon set to ... '!'St.­
1630 lF FlL$• "<" COTO 1590 


11 111640 OPEN "':I 11 ,l 1 DRVS+ :~' +FIL~+ . '1'DL 1• ·open file 

1650 Pl\H~T: PfUM'l' " !< acling [";FI!.:>:") Tab!e" ~Display ~~s~~gc 


1660 POR ! rl TO 1000 'R.,;id ·r;ible f ile 

11'>70 lf' EOF(l) GOTO 1720 

l6DO TllPUT il,!.NF.$(1') ,cor.$( 1 ) ,!.NS (n) 

1690 LINE INPUT !l, A$ 

1700 J\S=J.IJO$(A$ ,2 ] : FLO AS(! l=LEf'T$(/1$ , LE:N(l\$)-1) 'Strlri quotes 

1710 EXT ,.frow st ri ni;J 

1720 110\U!:C\=I\-l ~~umbe ~ o f ta~ l Q r~e ~ 


l 7l0 PRTWTc PRINT NOREC\ · T~ble En t r ies Re~d '' 


17•10 PIH!'!' : ooTir'l'1«lE >s,~t upc1a e !la9 

1750 CLOS\!: t1 ·c1 ose I \e 

1760 !lETURN 

1770 

2000 ~BU I LD DATA FIL~ 


2010 ... ..·· ··· ····~ · · ·~········ ~ ·· ···~ ········ · ··· · · ~ ·· · · 
2-020 '!'his ~outine builds .a data Jle . It is...2030 also us ed to c::ha.nge a data (ielcl . 'l'he 
2040 ... ... user may go b~c~ and re-ente~ a prev1ous •• 
2050 field by enter i ng ·c· or to any field 

Text co ntinued on pag<? 236 Listing 4 continued on page 2.34 
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announces 
our Initial llne 
of add-on 
boards for your IBM Personal Computer. 
We are committed to further product 
Introductions to enable you to bulld on 
your new IBM system. 
Add runctlonallty and Capability with 
These New P.C. Boards 
Apparat has the following products 
avallable for delivery in the first quarter 
1982: 
Prom Blaster wi l I programi:,..most lK to 4 
byte EPROMS of 25XX and ..t7~ingle or 
multivoltage type. Complete with 
pel"sonality modules and read/write 
software. Priced al $ L49.00. expansion cabinelhouses up to wo IBM 

compatible drives. Priced al $499.00 forClock Calendar featur~ seconds, 
minutes, hours, day of week. date, cabinet and one. 160K drive, two drives@! .., 


month and year. Backup battery. 
leap year and crystal Ume 
base. Priced at $129.00. 
Protype Card 3.5 by 8 Inches 
wirewrap area holds over 
150·14 Pin Dips. Priced al 
$29.95. 
ROH Color Monitors choose 
From NEC, AM DEK and TECO CRTs. 
Priced at $1.095.00 for the NEC and 
$999.20 for AMDBK. il"ECO avallable In 
Apri l 1982. 
More Products Coming Soon 
Apparat has more prq<;!ucts for your IBM 
system rn production and ready for 
introduction Jn the second quarter ma~: 
.3rd and 4th add-on disk drives 

paraJlel p n 
ASYNC 

communication 
(RS-232), and clock 

calendar multipurpose 
adapter. 

64K byte hardware 
print-spooler - (with parallel printer 
adapter) buffers 1.3 minutes of.print 
output (at 80 characters/second). 
.30-0 Baud Modem Card with ASYNC xrl.al 
adapter. 
Apparat will c9ntlnue developing add-on 
products to support your IBM Personal 
Computer. can today to flnd out more 
information about the above products or 
to order yours. Dealer inquiries welcome. 

(.30.3) 7 41-1778 
IBM ~ersonal Computer Is• trademark ol IBM. 

a,Apparat, lnc. 

440 I So. "Tamarac Parkway, Denver. CO 80237 (303) 741 · 1778 

'ON GOING SUPPORT FOR MICROCOMPUTERS" 
Clrcle 28 on Inquiry card. 

http:1.095.00


Circle 126 on Inqu iry ca rd. 

What's 
Better 

Tfian 
Basic? 

BBSIC 

a+.: 
Delphic Systems- has merged 
Its ZBO BASIC with Fail'Com's 
MICRO B+ifM to produce 
BASIC B +N. the first all pur­
pose interpreter featuring a 
B-lREE file structure im­
plemented uslng NEW com• 
mands. No more messy CALLs 
or difficult assembly language in­
terfacing! Instead, 1,1S9 the 
following BASIC 8 +TM functions 
to manage an inde)C Without ever 
reorganizing the file: 

BOPEN BCLOSE NEWS 
KILLB FlNDB GETB 
NEXB PREVB. STATS 

In addition,, BASIC B+rM was 
written using Z~O code in order­
to minimize size and enhance 
speed performance. 
Features &Requirements 
• Search a 10,000 enlry index In 

one second 
• No l"de>t reorganlzatfon needed 
• Uses f!lst and compact ZSO code 
• CPIM Versions 1.4 or 2.2 
• 12 D!git preclsfon 
• Program Cha,ining 
• Read only file protection 
• Sequential and random ~res 

~---
BASIC B+TM 

withdocumentation 
$325.00 

Delphic Systems 
2260 Compton Avenue 
St. Louis, MO 63104 

3 14 / 773-675 3 
Coming Next 

lNVENTORY 6 +™ 
l/ jSA Ma1!otCillO 

MICRO B+TM •s il iraOamilr~ ut f ;utCam 

Lislirlg 4 continued: 
2060 
2070 
2060 
'2090 
HOO 
2110 
2110 
2130 
2HO 
2150 
2150 
2170 
21BO 

190 
2200 
2no 
2220 
2230 
2240 
2250 
2260 
22.70 
2280 
2290 
23.00 
23 10 
l~O 

2)]0 
2l40 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2 4 20 
2430 
2 44 0 
2HO 
4000 
4010 
4 020 
4 030 
4 MO 
4050 
4 060 
"070 
~ 080 
4090 
4100 
~n o 
nao 
4130 
4HO 
4150 
4160 
4170 
4180 
H 90 
4200 
r. 210 
4220 
4 230 
450CI 
4 5l0 
4 520 
4530 
45 40 
4550 
~ 560 
4 5 70 
4580 
4590 
4600 
4610 
-1620 
4630 

640 
4650 
~660 
t.670 
4&8 0 
4 b'lO 
4700 
~ 710 
~720 

~7JO 
•:Ho 
nso 
n6o 
070 
OBO 
fl90 
~BOO 
•lalO 
4U20 
.; 5 30 
~!HO 

4650 
4ai.o 
4B70 

'• • number by entl!dng "<II' llh<!re '11 ' i s he 
'•• field nUhlber. Each fiel d Tia.JM! i s a i splay-H 
a ... cd follow ed by a. :number or underscore·s . • ... 
'• • The numher of und ec s coces cort~s ponds o 
' " 11i.1x l111 u 111 lengt h o f he Clo l cl , J[ he 
' •• entty is to lon9 ~ n erro~ ~ea6agc i s 16 ­
' •• pl ayen ano the f leld nD e i s r c d l~playcd. 
' • • I f no cl~t~ I s to be enter e d i n a f leld 
· • • then enter a c / r. 'l'o e s copc before a ll .. 
' • • Cie lds am fi ll ed enter '<P. m'. 
~ - -~ ·· ·· · ~ · ~ · · · ··· · ~ ··· ~··~ ·~· ·~ · ··· · ~·· ·· ······ 

GOSUD 1570 
PRINT " « CUJ l..D 1-lOOE » ": l'nr.;­
1F f'UDT\ TH Etl Cl • NODTA : COTO 2 220 ' lf '-' " t ;: ~ t l i• t r 
C't=O 
Cl=C\-tl: Clil=C- 'tnc r cre,.. n count~ r l - _.. ._, ~ 

RFL · =PAl:.SE \ : CT~'LGi.=F 1\LSE 'PP. " t fl"n s 
P!\lllT '!'Al!(LP l[ FL.ot!P.S(C \ ) t• ~ l: · ,.~ l· & Dl<;rl.'.',. 1 n ::er···~~,,r 

~R I NT S1'1HNG$(VAL.O, ti$(C\l t ,• "t; C'.HRS(U): tli'>n -: i r to·~ l 
PR I N1' P.ICW1' $ (" "+S'!'RS (C t ,l )1'". "1 !"'1 1''! 1\~ (r \ ) ; " : " ; ·r o l<' fl .'~ ·' 
Llt\E fNPUT '"',AS 

IP P.$="<!!'.ND" '!'HEN l!OO'l'Al=C1 - ll ll£'l'U!Ul 

I F A$•"<STOP" COTO 1400 

rr L.EPT$ (1'$ , !) <>"<" THEN C'l'!'LC\= T RUE%' GO'l'O 
Tr r.:en (A$)<> ! 11 8 COTO 2]~0 

C?iw:;:C\ .- 1 : I ~ '= i <l --ttr:· c~·· 
GOTO 2240 
C\•VAL(M.1:0$ (A$, 2)): fP C\<l '!'REN C'i=l 
lF UDT\ • T RUE\ AN D C\> NOREC\ THE~ C\=NOREC I 
lF UDT\ • PALSE' l\ND C\>Cl\ THEN C =Cl' 
RFLi='l'RUE ; GOTO 27.40 
H' LEN(A$)<=VJl.l.(LN$(C )) COTO 2400 
PRINT •<<<.Too Lon 9>>> '~: GOTO 2240 
PLNES (Cl) =I.NE$ (C l ): FCOL$ (C\l,,COL$ (C\) 
FD'l'AS (C\I •J\$ 
FUO'?'\•TRUE\: IF C\=tlO.REC THEN RF.TURN 
IE' IU'L TMEll C •Cl -1: RFL =PALSE\ 
I F EOFLG\ 'l'tlEN ~URN ELSE GOTO 2220 

"CHANCE 

.,..,, e r ,, t t 
"Check for e$aape 

23aO · c-k for re- • 
'Test for recor ,' no . 
'nocrc~cnt fJ .,1 : ct r 

' Get field number 
:Range test field n?. . 
· se t re-enter flog 
'T r;t lcogth 
... Error essage 
'store line ' col posn 
'Store data 
'Set no read datil flag 
'Reset counter • flag 

~ ··· ~ · · ·· ·········· ·· ····· · ··········· · ··· · · ·· · · ·• • This rou lne ollows D usor to oh~nge the •• 
'•• in an existinq file by fiald nurnb"r. If 
' • • no field numb"r ls supplied from the • • 
'• •Cornman~ mode tho program requests a field •• 
' • • number . , 'he old data i" d !splayed so the • • 
'•• user can see what va5 in the field. Also 
• •• the line and column position 11to di.splayed .. 

'••~ · · ·· ·· ·· · ·· · ····· ~ ~ · ~··· · · · ······ ········ ~·· 
COSU6 90!i0 : IP /\$=" <" TUE11 RE'l'Ull.N 
GOSUB 1570: IF AS • " <" TIJEN RETURN 
EDFLG\=FALSI':\ 
M=M1DS (C~ID$, 2) 
IF VAL(J\$)<1 OR VAL(A$)>NOR£C% THEN UIPUT 
IF AS~"<" THEN KETURM 
Iii' VAL( A$)>0 AllO VAL(llS)ullOREC\ GOTO ngo 
PRI NT "Linc No . out of Range": GOTO 4 150 
E:O FLC • TRUE\ 
Cl=VAL( A$): DP!IS•"D" 
BOT\=C\: TOP ~c• 
c;osue rnso, OOSUB 2240: RETURN 

"LIST CONTRO L 

'Relld Oat" flle 
' Read Ctl bl 
'Reset edit flag 
'G t field no. 

"Record J: •,A$ 
'!lo chan9e - return 
0 Ran9e t est field no. 
'Display error mgg. 
·set edl t flag 
'Set Ree l s osplay 
'set Rec I 
'List/l!nter Chg 

' •• This &octlon sets up the paramete r s for a •• 

' • • ll~tin9. All fi~lds , sin~le field or e 

· ·• rangn of fields depending on the •• 

~ •• entered . • • 

- - ·· ······· ··· ···· ~~··· · ········ ~ ···· · ······ · ··· 
GOSUB 9050: IF AS="<" THEN RETURN ' R.,ad Da ta file 
OPB$~"D": P.$~MIDS (CMD$, 2) 
IF A$c•• Tl!tN llOT\•l : TOP\:NODTM : GOTO 4640 ' No prams - All 
J\=JNSTR(M, " - " ):IP J =0 'l'HRN [,NE HO sVAL(l\S): GOTO 4660 
l!OT\•Vl\.L(LEF'TSIA~.J -ll): IF BOT\<l THPN BOT • l 'Tes tan9 
TOPi•Vl\t.(MJD$(11S,J\+l) 1: tF '!'OP ~NODTI\ THEN TOP =NODTA 
IF BO'N<TOP TllEN GOSUB 4770: RETURN 'Go lilil 
COTO ~670 
lF ~NEN0\> 0 AND LNENO\< • NOD'!'A GOTO 4680 'Tes t canql! of fields 
PIUNT: PRINT "Linc tlo. out of R~n9e" : RETUllN '""Error tn :ni.Llc:JO' 
DO'l'\ ct.N ,!10\ : TOr %=1.NE :01 : Cr')$UD 4770 : "'~un~ 1 

' !, 151' OM'/\ FfLF. 

~ ......~ · ··· · ·, · ·· · ······· ~·· ··~· · · · ····· · ······ 
~ •• D lcpl ~y~ or prints t he s e lected pa rl of 

~ •• t h~ d~ t ~ fi l e. Field nu~hers , i no non , 

' • • co l umn numbe r 5 and data J~e out put. • • 

" •• Column h" ;irli ng i s <IV.J I h b le whe n r:>rfn 1ng .'• 

; .•.• ...•... .... ··· · · ······ ··~· ···· ··· ···· · ·· · 


l>R!llT 
I PU'l' " Di~ ~l a y , Pr i nt or Ooth (D, p OR B): " ,AS 
PRINT : OPB$=11S: IP/\$ =" <" ":'HEN REi'O~I 
IF A~ = " D " ·mi::: Pl1 Ir'.'!' Cl!D l $: l> fUtlT CHO U : 
H" /\~<> "!'" MID llS <> " B" GOTO ~ 190 

11 11l ~PUT Pos i t 1011 Pa p e r t r:/c. ,1... s 
GOSUD 89 10 
SCN1' \ • D 
FOR l\ • DOT\ 'l'O TOP t 

l\S=RICll'l'SI" . _. $'rR$ ( 1') .~)+'' . 

c;(]r"O .; csc 

"Hea di ng 

' f'i e lr.l n ~~ b-:: 
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ci rcle 6 on Inquiry card. 

Lis ri11g 4 co111imrnd: 
~~ao IF DPB$="P" GOTO 4940 
,;s~o rrm:T MifLNEi$(l l : TAil(l6-LE:t!(FCOL!>l1'llh 
~900 l'Rl~l7 PCOLS (II) rTAB(20) ;PDTr.$(1 ) 
4910 rr DPOS<>"D" GOTO HSO 
~92.0 SCNT •SCl~T\+11 lF scwr < 18 GO'J'O 5000 "Sc r een lino count 
-~JO HIPUT "c/r " ,r,$: SDIT\=0: GOT() 5000 
.;9~0 II' OPll.$="0" GO'l'O 5000 
~9SO LPMIN'!' "5:FLNl!S Ir\) i'l'All I l6-LEI/ !f"l:'Or.s tt\I ~); 
~ 960 t.PRl N'l' FCOJ, ~ ( l % ) : T/\B [ 20) 1 f'DTAS ( I ) 

4 970 l..CN'J' ~ 1 ,CtlTl+ l: fl" t..Cl1'!'\< 6 2 GOTO 5000 'Test Cor ~n!! o~ ?"9~ 

~980 FOR K\=LCNTi TO 661 1,P!l!N'F 'En<l of paqe sp~dn~ 

4,90 tlfJIT: t.cllT~=O: GOSUD a~ 10 "lleo<!in<J 

5ODO :IP.XT: RETURN 
5010 
7000 ·~!UTE nl\T~ fH!:: 

7010 ~ •• • ••• ~ ·························~······· · ····· · 
71>2D ~ •• Thi~ rou ln• writes the ~ata in th~ ~rrnvs•• 
7030 ""' • • to a ~equerit.ial fi te . · •• 
70~0 ~ .·~········-···········~~~·····················
?050 
7060 GOSLJll 1':>60 
7070 INPU'I' ·~1 r l te rile (Y DC l): ",A~ 
7080 IF ~$•"Y" G01'<l 7100 
7090 If /\S<>"N" cmo 7070 E!r.se: GOTO BOBO 
7100 !Nl'U"r "k'< J t" to Dr ive (A or DI; • ,A$ 
7 l!O OllV$=A$: IP ~$•"<' Gcn'O 7070
1no IF DRV$< > "A " l\ND DRVS< >"a " COTO 7100 
71)0 1 PUT "Lnter File Nam~: " , PTLS 
7l 40 !F FILS• "•" GO'J'O 1100 
?l50 IP Plf,s ~ ·· Tl15'N fIL$• FflLS 
11i;o OPE:W ,.0 11 

, I ,ORV$+" t"1 +FJ l..$+ 91 PL& 11
• 

7170 PRINT "Writing l"r HODTft\;" I Recor ds" 
7180 FOR l\=1 TO HODTA 
7190 Pl\lNT I\ ,(,~E:$ I I I 1" I . : COL$ Ill}:" •• : "Line ~ co\ Posn 
7200 ~!RI"rE !l, FDTA$ tI\) 'Dota fi~l<l 
7210 
n20 
72l0 CLOSE 
7240 
80 00 • 1,Gr, rN 

8010 · ·· ··· ······~··~·~····~·•t*•···· ·· ·· ···~ · ······· 
9020 'I'blt;- neetlon ~1 lows the· user ta: 
ijQJO l. Ouiln anoth~r rta a file. 
8040 • • • 2. PrinL another data file. 
8050 ' •• 3. C~1anq~ anolher datD fjle~ 
506D "' •• 'll!'ithout laavin9 tt1c program. 
8070 ·•··•····•··· ·· •• ··••·••·•··········••·•·•······ 
9080 
ijO~O IUPOT "l\q11!n (Y o r N): " ,AS 
8100 lF A$•~ tt TUEN END 
8110 IF' A$ <>., Y" GO'rO 809(1 
BUO INPUT "Same Control Table IY or N) : ",Af 
auo !F' 11$=" <" COTO 9090 
b140 IF r,S • "ll" GO'TO 1060 
8150 I f" /\$<> '"£" GO'TO 8120 
B!60 IllPUT "Same D~t" Fl le (Y or N)' ",J\$ 
8170 If /\$ • " < " GO'TO 9 120 
s 190 IF l\$="N " TUE.l l FUOT\~f'l\t.SE.\ , GOTO 1060 
H190 I f AS <> " Y" GOTO 8160 ELSE GOTO 1070 
6200 
n.ioo 'PRINT CO lT~Of, 
eH O · · · ············~······~············ ··· ······· · ·· euo • •• Tiils routine uses a line count!!t LNOl . 
8430 . .. ' when the 1 ine numbt!r Cl In the rccot d .. 
8 44 0 ' " matche~ f,f'JO\ tlie data is printed a '1'/\R .. 
9~50 " •• position C2i. J\ft~r the f i rst data field 
a~60 · •• i ~ pt! nted ~he pro<) ram 11)101-1" t h@ user to • • 
DOC '" • 9 roaliqn th@ form if n~c~ssnry . 
5480 .. ... ...... ,•.•.•...•. ~···-·····~~··············· 

11490 
8500 GOSUB 9050: IF AS="<" TH!': I R.l':'tURN 
8~10 i'RHlT 
0520 INPUT "D ~play , Prtnt or Both {0 1 P 01' B): " ,A ~ 
as Jo fr>PB~ •A$: lf A$t" <" THE I RE1'URN 
BHO l" PoP!lS <> " D" Trl!n>l t.PR1 N"r ·cle~ r Ptinter BuffPr 
8550 lf' FOP OS <>" D" THF.N WPUT "Pm• i I on Po rm' " • /\$ 
85GO ·cn•LINF., CH•SPOSN. CllTlll•PlllH7 LINP. COUNTER 
8570 CNTR •0: : O~'=O: LN0\=0 ' Clear eou~tcrs ~ Cl~q 
8580 CH=VAl.f Pt.NE~ (CNTlt\) I: C2\ .. Vflt. tFCOL$ (Cl'ITf\1.) l • l ne I/Col posn 
aS90 IP LEN (FD'!'AS (CNTR\) I =O GOTO 8750 ""o <l~tQ for Ciel ~ ! 
8600 IP Cl -LN0% ~1 GOTO BG~C 'Chee~ for ~atchlnq I inc5 
6~10 LNO\= I.NO \+ 1 ... tnorement I ine counter 
ti620 IP f'OPOS •"D " OR FDPDSa " B" Tll:EN PRJNT: GoTO 6600 Ill an k 1 inc 
6~30 !P PDPDS ~ "P" OR f'DPB$•"B" Tlllrn LPR INT: {'.OTO B600 ·~lank lin 
0£> 40 GOSUB !11140 " Pr int Piela 
8650 ON OR\ COTO 8150 ·contlnu ~ oc oL! n 
B GO PRINT 
8670 f F FDPB$z"D" 1'f1Eil AS=" Y" : GOTO 1!730 
861)0 INPUT "Alignment OR, c~ lltiXt Flelcl or Ouit (Y, c o r QI : •,AS 
9690 tF AS<>"O '' GOTO 5730 
8700 IP FDPD~<>"P" THEW PRINT 
8710 fp fDPOS<>"D" TREii LPPTNT 
8720 RETURN 
0730 1~· AS<>"Y " /\.'ID 1\$ <> " C" GoTO S670 · ~ast v~li~ entry 
87~0 OK,•0: IF AS=·r · THeN 0Kl=1 '"Set c:ont i nuc fl l.u) 
B750 C~TR1=Cl<'T'Rh l ; lF CNTR ••NODTA GOTO esao 'Inc Ctr ~ Test eor 
8760 PRlllT' rr FDPDS<>"D" 'l'llF:N r.1> RC NT: IU:'l'UR 
8770 
871l0 "l'RJNT FIELD 
8790 · ··~····························· · ·············· 

Usrin 4 continued o" puge 236 

You say your eprom program­
ming needs are varied. but 
your engineering budget 
doesn't permit the purchase 
of that S 5.000-S 7.000 stand­
alone programmer? 

a.d.s. has the solution! 
Hardware 
The ads Prom Blaster eprom 
programming card sits on the 
I.E.E.E. 696/S- IOO bus as an 
110 device. 

Does not require memory 
locations! 

Handles the following 
devices: 2708's thru 2764's, 
single and three supply parts, 
and the Hitachi 480!6 eeprom! 
Devfce plugs into on-board UF 
socket. 

Software 
Runs under CP/m* or adsmon 
MC6809 monitor . Price: 
S299 .00 A & T +shipping. 
Includes board & software . 
For complete details 
contact: 

ackerman 
digital systems. Inc. 
110 n. york rd. 
elmhurst. II . 60126 
j312J 530-8992 ·cPlm 

eds 
rradernar~ 

D1gltill 

Research. Inc. 

http:FUOT\~f'l\t.SE


Text co11/i1114ed from p~ge 232: 

Listing 4 continued: 

B800 , •• Ch~~k for <S70P t o ~t ' o~ foe r cpnsi tioninq *• 
88 1() - ,. the for m. Print oate f \ ~ lO a t l\ n~ ~u~h~ c• • 
6820 ' •• on a colu~n Posit i on . 
8830 ·· ·· ··········· ······· ··············· · ~··•••••4 
8840 
8850 I F FDTA $ (CNTl!\ )<>" <STOP' GOTO 8870 ' Te s t !or :cposn 
8860 lNPIJT "Reposition Ponn c/r • • i~: !>ETUPN 
8670 lF FDPElS<> " P" T"Efl PRINT TAB(C2\ ) I FM'AS ( CNT R!.) ; · pi g p loy f i v l<' 
BBSO l!' FOPB$<>"0" THEil LP RI. T Tr. (C2\ l 1!'0TA$ ~C' Tll\. ) l '~r i n ! i el•l 
8890 RETURN 
8900 
8910 'llEADlNG 
89 20 Ll?RINT : LP RI NT 
8930 LPRJ~T "Data F ile f"; FFILS ; ') ": LPR1NT 
8940 LPRLNT Cl!Jll$, LP RI NT r.fl02S: LPRHW ' Print cc! UITTn heA~in9 

8950 LCN"r\• 7 : P.E'l'IJR!I ' Set tin~ cou"tec 
11960 
9000 1 

RSA.C DATA. Fll..Ei 
90!0 
90 20 • •• T!iis rou tine reac!s a oat" file and places •• 
9030 · •• the data i n app[ opr!ate a r rays . • • 
90 0 ~ ·-········ ~········~~·~······~··········...... ~ 
9050 
9060 lF FUDT\ THEN RETURN 
9 070 IN!'UT "Fotm File Odve IA or BJ 1 ", I\$ : DRV$ a l\S 
9080 I F DR,V$~ "<" THEN RETURN 
9090 IF ORVS<>"A" r.No DRVS<"'>"ll" GOTO 9070 
91 00 I NPOT ~·ent.cc Form File N'ame= H ,?FI LS 
9110 IF FFILS~ " c• GO'l'O 9070 
9120 OPSN e1 1",! , 0RV$•"t"+FFit.S.J. 11 .FLE " 
glJo PRIN'l': PRINT "Reading {" 1Fri LS: • I Fom File" 
9140 FOR Jicl TO 1000 
9lSO I F EOF ( l ) GOTO 9200 
9160 INPUT 11,f'LNE$(1'),PCOL$ (1 
9170 LINE IN PUT tl , llS 
9190 AS•MIDS (115: ;2) t FDTllS (I\) cLE l"TS (A$ , LI:N IAS)- ll ' !>trip q uotes 
9190 N!!XT · ec ocn 5tt i ng
9200 NOO'l'A,•1' - 1 
9210 PRINT < PRlll'I' NOOTA\ " ?on11 E'ile Entries Read"' Pl'IHT 
9220 FUOTl • T!WEt 
92 3 0 CLOSE U 
9240 RETURN 

dJe forms with unusual line spacing. 
lf the form has unusual line spacing, 
the print program can be stopped so 
the form can be realigned: jus t enter 
<STOP for the field name and the 
program will stop on the seJected line 
at the selected column. Reposition 
Form will be displayed on the screen. 

Once back in the Command mode 
the data can be changed , listed, writ· 
ten to disk, displayed on the screen, 
or sent to the printer . 

Cliange: If the change command is 
used when the program starts up, you 
will be requested to enter the fil e 
name for a previously saved data file 
and control table. If you enter C 
while using the FFORM-1 program, it 
wi ll request the field number to 
change. If you enter CN, the program 
will display the current dara for field 
N. You can then change the data for 
that field and the program will be 
ready for the next command . 

List ; The Lis t command, like the 
change command, can be used with a 

BREAKTHROUGH! 
Viewand.edit many 
files simultane· 
ously. 

Draw diagram.8 u 

easily as typing 

tut. 

Cut text from one 

window and paste 

it into another. 


------

Automatic 
Horizontal and 
Vertical scroWng. 

Create your own 
commands for 
your applications. 

Automatic 
memory manage­
ment of large mes. 
Compare. co.ntrast, 
review or analyze.. 

A MULTI-WINDOW TEXT EDITOR FOR UNDER$200. 

Imagine thi1 kind of productivity: Your 4 favorite fiJea right 
before your eyes on the 1oreen of your CRT. 
Divide the screen of your CRT into any combination of 
horizontal and vertical windows, each with its own 
workspace. Or, windows can share a workspace- so you 
can editdifferent parts or the same 61e. 
You get true on-screen editing, plus the ability to add or 
delete any of 10 windows, at any time, anywhere on th.e 
5Cireen.. 
Using CP/M compatible files and s imple, easy to remember 
commands, THE ELECTRIC BLACKBOARD'" has 
functions to satil(y the need& of the most demanding 
professional computer eclentiat. Yet THE ELECTRIC 
BLACKBOARD"' can be used just as productivly by the 
novice within minute.a. A step·by-step Leaming Guide., 

designed for the novice, will guide you gently thro1.1gh the 
learning process, 

Unleash the extraordinal'll power and flexibility or lltE 
ELECTRIC B.LACKBOARD"' on your Z80-based micro· 
computer today. 

Require.& 48k CP/ Mor CDOS,Z80 proce.uor,and CRTwith curaor 
addruaing. Dl11trl buted on SSSD 8" dlakette. lndudea reference 
manunl, leamlng guide, and quick reJerence c.a.rd. Price: $198, 
manuals only: $90, 

Call or write for more information: 

SANTA CRUZ SOFTWARE SERVICES 
1711 Quail HoUow Road,&n Lomond, CA 95005 
(408) 336-2170 
CP/M is• tn>demark ol Digilal Ru..arch COOS ua m.demarlt of Cromcmco 
Z80 u • trad&mln k ofZilO!I 
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ntroducingThe 

-

' -I 
Word processing that goes beyond the stars~ 


How could anyone call their word processor 
The FinalWord? Take the best features of the most popular 
word processors, combine them and 
add a few more ,in one text editorI 
formatter and you'd be off to a 'l'he_Fir.-;,.,_,__ ­good start Then, write the program 
in Cto allow user customiza­
tionand make it capable of 

~ltffJJ'd 
----===-~­

supporting any printer on the 
market and you'd be ahead of ­everybody else. If youwent one ­
step further and made your word 
processor transportable from one terminal to 
another you'd have- The FinalWord. 

Supports multiple printers: The FinalWord 
allows you to produce high-speed draft copies on one 
printer, and letter-quality on another. It also means you' ll 
never need another version just because you bought a 
new printer. 

User-installable on different hardware: 
With The FinalWord you canupgrade your system and sti ll 
have afami liar screen display. And since we've written 
The FinalWord in C, new versions are available almost 
as soon as new computers. 

Features that go beyond the stars: Look at 
what you get with The FinalWord: automatic generation 
of Table of Contents, Index, footnoting and chapter/section 
numbering; enhancedcommand sets (delete/move a 
letter, word, sentence, paragraph, page); multiple buffers 
and windows. deletion recovery, true proportional spacing 
and more. And because we wrote The FinalWord to be 
easily reconfigured for different systems, our price can 
be lower. 

The Magic 
Features FlnalWord WordStar Wand 

Full-Screen Editing Yes Yes Yes 
Directory Access whi le Editing Yes Yes Yes 
Simultaneous Printing while Editing Yes Yes Yes 
External Commands whileEditing Yes Yes No 
Video Highlighting Yes Yes No 
Automatic Footnotes Yes No No 
User-Defined Com mands Yes No No 
Mu ltipl e FileEditing Yes No No 
Deletion Recovery Yes No No 
Supports Multiple Printers Yes No No 
Crasll Recovery Yes No No 
Dynamic Include Files Yes No Yes 
Suggested Retail Price $300 $495 $395 

TheFinalWord requires a56KCP/M system and video terminal with wr­

sor posi tioning character sequences. It is presently available in 8" standard 

format for the TRS-80 Model II, Vector Graphics and Al tos Systems.There 

arecompatible versions for the HP·125, Xerox 820,Cromemco, Micropolis, 

Ohio Scienti fic and Dynabyte Systems,and there are 51/4' ' versions for the 

Heath/Zeni th Z·89, Northstar. Apple and Superbrain. Coming Soon: 

The FlnalWord for the IBM Personal Computer. 


The FlnalWord is avai lable through leading 
retailers,Westico, and Discount Software, 
or directly from: 

Mark of the Unicorn 
PO BOX 423 
Arlington, Massachusetts 02174 
(617) 489-1387 

Dealer and OEM inquiries invited. 
Call for delivery schedule. 
Reserve yours now! 

" Mark ofthe lfnicorn 

Circle 226 on inquiry card. BYTE Morch 1981 237 
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l Sadcll !l GI ue 

l Sarldl" sc r ie \ in1m ent 

.. 
' 

Listing 5: A sample data file developed 
6731wi th tl1 e FFORM-1 pl'ogram , The datri is 

also sliown in the completed form in Eas yoH Rldi ng Stables Con act: Fred 11ocsemD n 

1 23 Pony r.ane ~ 5'l51 123-4567


figure 4. Mustang, AZ lOOOl 


Oatii File ( RIDE i 

Mavr ck Supply Co ?any 5,.,. 10 E;rnyo f f Ridi nq Stab} us 
ror cem Lne Col 


No No No Field Data 45& Whitehorse nlvd. 
 Allll~E !i.5 Bock Gn te 

data file or u ed to list the fields just 
completed. All the fields may be 
listed by entering L; a single field can 
be listed using LN; a range of fie lds 
can be listed using LN-N, where N is 
the field number (see listing 5 for a 
sample data file). 

The listing of the sample data file 
created with the FFORM-1 program 
contains the item number, line posi ­
ti n , column position, and data to be 
printed at that location. 

Print: The print command allows 
you to display either the array data 
(created by FFORM-1) or field data , 
format ted as lt would look on the 
form , or the field data can be used to 
fill in the form on the printer. 

When a printout of a form is re ­
quested , the program fi rst asks you to 
position the form, then prints the first 
field and allows you to reposition the 
form. It can then print the next field 
a nd stop for Forms alignment check, 
print the rest of the form , or quit. lf a 
data field conta ins <STOP, the pro ­
gram will stop to allow you to reposi­
tion the form . Figure 4 shows the 
completed purchase order that was 
printed using sample data fields. 

Saving the Data: ln the Command 

238 Much 19e2 ~ llYlli P~bUr;:11lun. 1 In< 

10 Eeayof f Ridlnq Stobles 

44 Contact: 

57 f'r@d Horseman 

10 121 Pony Lane 

57 (555) 123-4567 

10 MU8tltn9, 1'2 10001 

10 Mavrick Supply Company 

58 £Bayoff Ridinq Stables 

10 456 Whitehorse Blvd, 

58 Back Gat" 

10 Quartethoss, AZ 10002 

10 

sa Must11n9, AZ 10001 


2 Stock 

20 S7B-9 

37 C.!very Wo.gon 

51 Y"terday 

60 net 10 

10 Ho/Oa/Yr 

s 12 


12 

20 Soft Pl llO'W& 

6 4 3.75 
14 each 
s l 

l2 

20 Saddle Glue 

64 37 . 50 

7~ ca.:.e 

5 1 

12 

20 Saddle sore l ini~ent 

64 21. BO 

74 box 


Qu~tethoss, AZ 10001 
cuv C l!V_..;.M;;:.U=.:~t:..:":..:.:n_,_g'-'_:.:A=..Z-=l:.::.0.;;..00;;.;;l;.....__ 

.....'OI 1'10 MO 'wow:ltl" l°"''''•rou11-..-o ·IITt-""'!.Stock 578-9 Livery waqon ~·ter d a y net 10 
 Mo/Da/Yt 

I 
 l 15 
 eac h 

50 
 Cl!ISI!.J J7 

'21 ao boxl 

j 

I 


I 


I 


'°"u' gr; tOi.1111...,,,.0t( I ,_.n ... OOOIN'A ..H Cl• I • Cl' ..1 •""' °""" ..,,...,. '""' ,,...,CH "' ,.,..,;cu """ """ I..,.,_ ""° '"'­l'tf.t.51! NC)l lf'r US INIM((Ul(U It f'Otl ,i.lt ..d .Rf 10 t. (.QH. ' 

llLUI: OICIH r1' C:.-.lf 1'tC:flECI 
 . ll li!J!"'-U ·~~' ""'~ 

OllGlt.IAl r 

Figure 4: The result of tlw FFORM-1 program , The information on l/! is fomr is t/1e srwrt! 
as that in the dala file in I/sting 5. 

mode, the program can be ended by 
entering E. You then have the option 
of writing the data arrays to a disk 
file for future use or rerunning the 
program. 

Depending upon your needs , you 
can add a number of enhancements to 

These programs work 
best when there Is 
constant use of a 

standard form, such as 
insurance forms, 

appfications, or govern­
ment paperwork. 

these programs that will make them 
easier to use, for example: 

• Multiple page forms with more 
than 100 data fields 
• Command letters in either upper­
case or lowercase 
• Left- or right-justified data field 
• String or numeric fields 
• An alert to any entry-required 
fields 
• Print constants from the control 
table 

• Special editing and range checking 
of data 
• Use of the !NP statement instead 
of INPUT lo eliminate the need of the 
carriage return for completely filled 
fields 
• Making a mask that looks similar 
to the form to be filled in and placing 
it over the screen-then filJing in the 
data in the mask fields (this enhance ­
ment requires the use of a display that 
has an addres able curs r} 

Most of these enhancements could 
be implemented by expanding the 
number of fields in the control table, 
then adding more code to support 
them . 

Summary 
The Fill Forms System is a rel­

atively simple set of programs that 
can be used in a wide variety of situa ­
tions. They work particularly wel l in 
situations where a standard form is 
required - for insurance agencies, ap­
plication forms, or government do u­
ments. The more complex the form 
and the more frequently it is used, the 
more time you'll save by using this 
system. • 
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lnveslin 
"Okay, which entry-level, single­
user microcomputer should I own?" 
The BOS M System. 
"Which multi-user system should 
I own?'' 
The BOS M System. 
"If I want a larger system with the 
ultimate In performance and 
capacity, what should I own?" 
The BOSMSystem Multiprooesaor. 
"How much more does it cost to 
own a single-user set-up and 
upgrade it, than to start with a 
larger system?" 
Not a penny more. 
"Can I have diskette, tape, and 
large rigid disk storage?" 
Yea. 

"How about really good accounting 

software?" 

The MBSr package (GL, AR, AP, 

PR, OE/INV, Sales Analysis - all 

in Cobol) is probably the best 

available on any system... this is 

one you have to see lo believe . 

"How about Word Processing?" 

WordStar~ , and others. 

"Can I run all the other software 

I've seen?" 

Yes, if it's CP/M* .. compatible , 

almost certainly I 

"Will I have to change the 

operating system when I e xpand?" 

No, withBOS/TURBODOS** .. , 

just upgrade it. 


"Well, this is important. .. will 

service be available when I need 

it?" 

Yes, with a large dealer network, 

strategically placed maintenance 

depots , and fast factory repair 

turn-around. 

"Sounds great! But isn't it too good 

to be true?" , 

No...and it's not even expensive! 

So, why take a chance with 

somebody else? 


"Okay, how can I get one?" 

Contact your dealer , systems 

house , or consultant - or call us 

toll-free! 


Business Operating Systems, Inc. 
2835 East Platte Avenue Dealer and OEM 
Colorado Springs, Colorado 80909 

Inquiries Welcome In Colorado Call: (303) 634-1541 
Toll Free Number: 1-800-525-3898 

APPUCABU: INDUSTRY STAHDAJIDS: 8 -100 IEIE696 • RS 231, HDLC, SDLC, Aaync, s,,,., • CPIM:• • TURBODOS' • • • • 8" oo!t -01..t clilbUu • AJISI Xl/BSll!ITape Ouirtd9e 

'Micro Buin-Sobw..e, IDo. • "Tr&demult of Micropro bu. Carp., S.... Ralul, CA • "'Reqilt•recl Trad•marlt al Dlollal RuMrcb • "••Softwa,. :IOOO, !De. 
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Product Description 


Tele-VIC 

Commodore Breaks the $100 Price Barrier for Modems 

A really good modem takes a 
telephone number stored in your 
computer's memory, dials it, selects 
the appropria te originate /a nswer fre ­
quencies, and starts communicating 
at 9600 bits per second (bps). Unfor­
tunately, a really good modem can 
also cost as much as a good used car. 

If you are willing to dial your own 
telephone, set a manual switch to 
select originate/ answer frequencies, 
and settle for 300 bps, Commodore's 
new modem may be an inexpensive 
solut ion. In fact , for the price of a 
moderately good 1200-bps modem , 
Commodore will sell you its modem 
and a VIC-20 home computer to go 
with it. 

The modem is the VICMODEM . It 
is contained in a slim plastic case with 
an edge connector at one end and a 
modular telephone jack (for the hand­
se t cord ) at the other. The edge con­
nector at taches directly to the 
VIC-20, which has a special telecom­
munications slot to accept this 
modem or Commodore 's RS-232 in­
terface (see photo 1). (The VIC-20 is 
named for the Video In terface Chip, 
which provides the necessary inter ­
face between the computer and a 
television set. The VIC-20 has bui lt-in 
connectors for a television (RF) and a 
video monitor. It also has a type-

Max Lebow 

2121 Locust St. 


Philadelphia , PA 19103 


writer-s tyle keyboard , which is 
unusual for a computer in this price 
range.) 

The modem is compactly designed 
on a single circuit board and con­
fo rms to the Bell 103 modem frequen­
cies. It uses Motorola modem 
integrated-circuit chips and has a 
crystal to ensure frequ ency stabi li ty. 
Selection of originate or answer fre­
quencies is accomplished manually 

by setting a small slide switch on the 
side of the unit. A carrier-detection 
LED (light-emitting diode) is also pro­
vided. 

A cassette contains the object code 
for the interface program VICTERM 
I. The features included in this soft­
ware are impressive. They include: 

Word wrap: If the word at the end of 
a line is too long to fit on that line, it 

Photo 1: T/1is low-cost modem for Commodore 's VIC-20 home computer takes a 
m odular plug from a teleplro11e fiandse t a11d plugs directly into VIC-20 's telecomputing 
slot . Tire n1odem shown here is a prototype with a provisional model number-. 
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The New 8000 SX Micro Computer System With Wmchester And Floppy And Tape 
Winchester techn logy 

brought a tremendous in rease 
in capacity, but it aJso dumped 
a big problem in your lap. 

How to dump all that data? 
'I't:ying to transfer 10 to 40M 

bytes ofdata betweenWinchester 
and f1oppies takes an armload 
of di kette and a lo of time. 

Ca1t 1idge tape is fast, but not 
efficient for random file handling. 

Answer? 

The new 8000 SX Micro 
Computer ystem with Winchester 
plu F1oppy and Thpe. It lets you 
back up and restore a single fil e 
or a complete dri¥ with 
maximwn etlicien y. 

Choose from 10, 20 and 40M 
byte Winchester subsystems, with 
enor detection and con ction, 
capable of loading a 20K byte 
system program in less than 
a second. 

11le floppysubsystem offers 
up to l.2M byte per 8" drive. 

The bulk memory subsystem, 
an incremental cartri dge tape 
driv , stores up to 17M byte on 
a single cartridge. 

And, of cotu'Se, the computer 
itself offers proven IMS top per­
forman and reliability.Compa11e 
its full 2-year warranty. 

Op rating systems include 
CP/ M 1P/ M, and the incredibly 

powerful TurboDOS. 
For all the facts and th 

location of youi· nearest IM 
lntemational dealer,call us today 
at (714) 978-6966. Or wtite: 

NTEANmlONAL 

W~. BuUd Computers As IfYour Bimnet111 
Depended On Them. 

2800 Lookheed Wai~ Carson Cilx 11'\I 8970! 

Tulex: 9!0-995 -6051 


t"Pl M MP/ M,TM orVigl1•l lt<searth •1\uboOOS,TM or&ill"~"' 2000 • f d -80,TM or OJ RA.wiclato.• • WOROSTAJl,TM of MICROPRO •ACCOUNl'ING PLUS, TM of SOF1WAHE 01 MF.NS! ONS 

Circ le 186 on Inquiry card. 
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CHOOSE ... 

Choose an Apple Desk 

A compact Bi-Lev J desk ideal for lh Appte com- ' 
puler sy tem. Thi.s 41'' x 291'1'' duk comes wllh a 
$hell to hold two Apple disk drives. The lop shelf for 
your "TV or monitor and manuals can aho have an 
opHonal pa~r slot lo accomodale a printer . II is 
shown here with the oplional Corvis shelf which will 
hold 1>ne Co'"l'is disk drive. Tht' Corvi hell is olva11· 
.able 1>n the S2" ,.. 29\li " version 1>f the Apple desk. 

Choose a Micro Desk 

The Universal Ml ro desk accommodates the S-100 
l)•pe micmcomputers. The d11 k Is avallab le in four 
siies: 17.75 inch, 19.0& inch, and 20,7S inch wide 
openings with 24 inch fronHo·..,ar mounting space. 
The fourth site is a 20. 75 inch wide opening with a 
:u;.so inch fron1-10-rear mounting space. 

Choose a Mini Rack 

Mini racks and mini mic'ro racks have standard ven!· 
ini;, cable cul outs and adjustable RETMA rails. 
Choose a nand alone bay or a 48", 60", or i2" desk 
model in a variety ol colors and wood !o"es. A 
uslom rack. is available fo r lhe Cromemco. 

Choose a Printer Stand 

I he Univl'rsa l prinler •land fits the: 

Ct-nl ronics 700's Diab1a l600 's & 2300' 
OK LA 34 T .I. 810 & 820 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300'• Anad •• 9501l' s 

Delivery in da~ on o "r 100 ~tyles and colors in 
sloc:k. Oe~lcr inquirl lrwrted . 

ELECTRONIC S~STeMS 
FURNITUAE 
COMF'AN~ 

171Z9 S. Kingsview A11enue 
Carson, California 90746 
Tetephona: (213)538-9601 
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is whisked to the beginning of the short BASIC program with the 
next line. This feature is particularly modem (see listing 1). You key this 
useful for the V!C-20 with its max­ program in before dialing and even­
imum line length of 22 characters. tually record it on your own cassette. 
Without this word-wrap feature, the It has none of lhe features listed 
screen would quickly become clut­ above for the VICTERM l software . 
tered with many word fragments at What do engineers at large data 
the beginnings and ends of lines. (A networks recommend when using an 
40-character-line softwar~ option for inexpensive modem to connect to 
the VIC-20 is under consideration. their expensive computers? Mike 
However, it would use a 3 by S dot Marburger, Tymnet's Eastern Region 
matrix to form the characters and Technical Manager, recommends set­
might be difficult to read.) ting parity to z.ero (space) on the 
HaH or full duplex: Half duplex modem and typing control-H im­
means that the "echoplex" used by mediately after the Terminal Iden­
some data networks is not utilized . tifier (TlD) to disable Tymnet's 
Communication still takes place in 
two directions on two frequency-
multiplexed "channels," but the host 
computer no longer echoes what the 
user types. Instead, the VIC-20 
displays what the user types directly 
on its own screen. This feature is also 
menu-selectable . 
Color separation: In the half-duplex 
mode, the software can display what 
the user types in one color, while 
displaying the host computer's output 
in another color. This feature makes 
user-computer dialogues easier to 
read. 
Data rate: This selection on the menu 
goes from 0 to 300 bps. Some data­
cornmunications aficionados may 
tum up their noses at a data rate of 
300, but most economy modems do 
not exceed it. Three hundred bps 
tran lates into 300 five-letter words 
per minute. This is faster than most of 
us type and faster than a radio an­
nouncer can read. 
Five parity settings: These are also 
menu-selectable . They are: ven 
parity, odd parity, parity set to one 
(mark}, parity set to zero (space), and 
no parity (eighth bit treated as data ). 
This fea~ure goes a long way toward 
assuring tha t the modem wiU make 
the VIC-20 compatible with most 
8-bit -byte transmission schemes . 
More on this feature later. 

By now, a cartridge with even 
more features should be available, 
priced around $50 . 

If you decide not to buy the 
VICTERM I software, Commodore 
provides a free printed copy of a 

At a Glance 

Name 
VICMODEM 

Use 
Telecommunicar1ons ror tt1e VIC· 20 

Manufacturer 
Commodore Business Machines Inc 
681 Moore Rd 
KJng of Prussja, PA I 9'106 

Dimensions 
Appro~irnately 15 by 10 by 3.75 cm (6 oy 
4 by I VJ 1 nche~) 

Price 
S 109 95 (Includes S9.95 VICTERM t 
cassene ~oftware) 

Hardware Needed 
VIC-20. modular 1elephone. relevrsion s 1 
or video monitor, cassette recorder 

Software Needed 
VICTERM t casserre software or caru1oge 
equivalent 

Hardware Options 
If you already own an acoustic coupler. 11 
can b used w 1rh Commodore 's RS-232 
1merface 

Features 
Dorecr connec1ion ro VIC-20 and 
telephone, crystal conuol , earner -detect 
LEO. ong1n<1tE'/answer !wrtch. With 
VICTERM t: word wrap. coror separation 
[see 1extJ. rnenu-~electabte dara race, 
parity opaons. cursor /on/of~ 

Oocumentatlo" 
User-lnendly, step-by-~1ep. musirarea 
manual 

Audience 
Anyone deso1ng an lnexpensrve relec:om­
rr1urnGl t1on device 
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IMP Debuts 
A Generation Beyond 
MuMalh and FORTRAN 
Penn Van· 
Programmer/EngineerJohn 
CJarke has released his IMP 
(Instant Mathemalfoal 
Programming) for use wilh all 
UCSD p·System machines , as 
well as for CPIM users with 
PascallM. Tile program. which 
was introduced al $225, 
permits anyone (yes, a non· 
programmer) to generate 
sophlslloated Pascal programs 
ro solve complex linear and 
non-linear equations. 

IMP Writes It 
The IMP software tlrst 
sfmpJifies an algebraic problem 
statement (entered in simple 
tel<t form], then wnles a Pascal 
souroe program which, when 
comp led, gives the user a 
soJulion The complied 
program then permlls the user 
to Interactively redefine 
constants or variables , or io 
maximize given parameters. 
Reviewers claim this system 
may replace FORTRAN as the 
engineer 's computer standard , 

TURNKEY CHEAPER 
THANCP/M 
Eliminate Need for Operating 
System Boo11o Run 
Appllcallons Approach (End 
Users Relieved) 

P·System Turnkey Packages 
are now available for 
applications developers to 
distribute with their programs. 
The software allows the end· 
user to "Boot and Run " without 
needing to learn about 
operating system commands. 
Full backup. editing and file 
handling capabllllles also 
available at a traction ot the lull 
system cost. This should 
prove to be a boon to systems 
houses and It's cheaper than 
CP/M! 

LOGJCALC (TM) 
moves "Cale" 
Software to 
UCSD Environs 
LOGICALC (TM) gives 
spreadsheet capability to all 
1hose other micros. Does 
·Does Regression Analysis 
·Accepts Database ln ·Out 

Penn Yan· Loglcalc (TM) has 
swept the Pa.seal world by 
storm. Only $295 a complete 
pack.age . 

RADIO SHACK II, Ill 
GET p-SYSTEM 
Now Can Share Programs 
wilh Apple, DEC and IBM 

Penn Yan· PCD Systems. 
who originally Installed the p· 
System on the TRS·80 Model II 
have announced release of the 
complete system for the TRS· 
80 Model Ill . The p-System 
requires a 48K Model Ill with 2 
disk. drives . Now Radio Shaak 
users can write programs 
compatible with Apple, 
Commodore. IBM (Personal 
Computer) and DEC machlnes 
(and vice versa) . 

Aspokesman from the 
company noted that p-System 
sollware tor DEC, Altos , Terak 
and Apple are already a\lanable 
from PCD Systems, Inc. 

Chapin Refuses to 
Reveal True Meaning 
of CPR 

Penn Yan· Chip Chapin , who 
recently released his CPA 
" text formatter '' refuses lo 
reveal the true meaning ol his 
new program 's title. 

CPR, which was designed for 
use with the UCSD p-System 
operalrng system software , 
takes raw text files produced 
lrom the Editor and lormats 
them for printing . At $195, 
CPR provides sophisticated 
word process ng capablll tles 
for a fraction of the cost. 

So, when someone mentions 
CPA. don'I think " firs I aid". 
think ·•text aid" , 

Now available at PCO 
Systems, Inc. 

~CPIM t9 a Im ol O!Oltal Resel!lcn 
OEC , POP · l t lSl· l 1 4 ITT · t I ore 1m 

of Olgha1 Equipment Coro . 
•Mut.lst'1 t!i 1 Im ol Mtcro$Oll 
• p·SY•lem Is a tm of the Regents~ 

c111,rom11 
tTRSMC><t•t 11 , UI ll TASOOS llN! 1mo1 

h<! iar>dy Co-p 
• z-ao ts o tm or ZilDO Co•o 

UCSD p-System To 
Burst CP/M's Balloon 
Experts predlc1 8-Blt to 16-811 Portablllty Cruclaf 
Supporr from IBM, Texas Instruments. Philips, Hewlett 
Packard, Commodore Announced 

Sen Diego· Sources close to the battle predlcl that recent 
Version IV.O release and lhe master design that allows 
programs compiled on an 8·bit machine to run unchanged on 
the new 16·bit mlcros wilt give the p-System the " industry 
standard " status presently enjoyed by CPIM, They say that 
SotTech and PCO Systems have come up witti the most viable 
system for lhe 80's. 

Cross assemblers and " Pseudo-Code" allow programs 
developed on an 8·blt 6502 (such as Apple or Commodore) to 
be transported to a 16·bft 8088 (IBMI or LSl-11 (OECI in 
OBJECT CODE FORM. A program can be e)(ecuted wlthout 
change on dozens of different machines with any common 
term naL 
Structured Programming lowers Malntalnanca Costs 

P-System structured languages give developers powertul 
tools . A complete implementation of Pascal (plus many useful 
extensions) rs a\leilable. as ls FORTRAN-77 . which supports 
the ANSl-77 subset for that language. A new BASIC complier 
iind a lull range USP interpreter round out Iha high level 
fanguages a\lallable. The structured approaoh to programming 
eliminates maintenance headaches which plague presenl 
users of standard BASIC and FORTRAN systems. 
Speed No l onger an Issue 

Unk.age of Code segments In assembly language and/or use 
of the NATIVE CODE generators give compact code Without 
(he sacrifice of speed expected from p·Code Interpretation. 
One can have one's cake and eat lt too l 
Dynamic Memory Management 

Virtual operating system characteristics with nearly unlimited 
overlaying of program segments allows lhe user to run larger 
programs than other microcomputer operatlng systems. . . 
Program chalnlng , print spooling , 1 28K addressing capability 

nd efficient use of systetn library units. universal screen 
control coding. and many peripherals configurations are fully 
supported. Command files, asynchronous 110 processing. P· 
Code debugger, procedural cross referencer and many more 
capabilities are being hafled by thousands ol users , 

20% Off List 
Penn Yan· PCD Systems Is 

giving purchasers 20% off 
SorTech Microsystems 
suggested list prfoe !or those 
who buy a complete UCSD 
Development System by July 
1st. Operating System, Flle 
Handler, Screen Editor (with 
word processing capablUties) 
system Library , Assembly 
CO<le Linker. Pascal Compiler 
and full documentation over 
1000 pages ls being sold for 
only $600 oomplete . 
Compare other systems ol this 
power and capability at three 
times the price! 

For a Catalog of 
UCSD p-System 
and Applications 
Software 
write to PCD Systems, Inc. 

PO Box 143 
Penn Van , NY 14527 
(315) 536·7428 

(or stop in . Penn Yan Is no 
stranger than Armonk) 

Circle 307 on lnQUlry card. 

Cross Assemblers, Fite 
Conversion Transter 

A complete set of native code 
generating cross assemblers 
generate absolute or 
re locatable code for lhe Z·80, 
Z·8 , 8080, PDP-11 , LSl· 11 , 
6502, 6800, 6809 and 9900 
microprocessors and are 
available through PCO 
Systems. File conversion 
programs lor translerrlng data 
between TRSDOS. CP/M , RT· 
11 , Microenglne and IBM 
37 41 formats and p·System 
formal add deplh to system 
capabilities . 
Complete Portable 
Environment 

The standard p·System still 
lncludes that amazing screen 
editor (with Its programming 
and word processing modes) , 
!lie handler. interpreter . 
formatter, baokup and 
configuration programs, and 
your choice ot complier_ PCD 
Systems together w ith UCSD 
and SoITech have advanced 
the slate of the art! 
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incredible Advanta e 

over IBM and App e. 

The ADVANTAGE!>\ desktop 
computer from North Star is 
better in every category than 
either the IBM Personal 
Computer or the Apple Il l. 
Compare for yourself! 

Incredible Data Storage: 
The ADVANTAGE has 1wice 
the diskette capacity of either 
the IBM PC or the Apple Il l. 
This means you have 1wice 
as much Information at hand. 

Incredible Graphics: 
The ADVANTAGE g ives you a 
higher precision display. A 
revolutionary software 
package called BUSIGRAPHrr.1 
is provided at no extra 
charge for preparing graphs. 
bar charts. and pie charts. 

Incredible Software: 
The ADVANTAGE is fully 
CP/ M ' compatible. Neither 
IBM nor Apple provides this 
ability to run the broadest 
range of industry-standard 
applications. In addition. 
only North Star offers 10 
appllcatlon packages for 
word processing. financia l 
analysis, accounting and 
data base management. 

Incredible Convenience: 
ADVANTAGE is the only one 
of the rhree thats fully­
integrated. It fi ts attractively 
on your desk without the 
clumsiness of the multiple­
enclosure, multiple-cable 
approach taken by IBM and 
Apple. 

Incredible Price: 
The ADVANTAGE from North 
Star offers you the best in 
price/performance. You get 
more data storage per dollar 
invested, more applications 
programs. more available 
languages, and more 
graphics capabilities. At an 
incredible list price of $3999. 

To find out more about our 
incredible family of desktop 
computers with graphics. call 
TOLL FREE 800-447-4700, 
(Illinois 800-322-4400.) 
North Star Computers. Inc. 
14440Cotalina St., San Leandro, 

CA 94577 USA (415) 357-8500. 

TWX/Telex (910) 366-7001. 

Noiih Sic!. ArN~ a.d BUSIGRAPH cva l!odemoil<S or NOl1l'l 

Star c.omputo"' Inc. CP/M o 11>glste<ei;l lro<lemal1< ol Digital 

Reworcll. inc. 

lllE INCREDIBLE ADVANTAGE COMPUtER COM.PARISON CHART' 

i'IORTHSWI­ ISM KRSOllAl OOMl'UIOI Al'f't.f m 

MICllOPIM!CtSSOJl(S) l.eoA°""'"'- 8088~r«t:Si.S(l r 6~2.lprocW<>r 

llOlSAlll!lliclJ-

Gl.ll'HICS DISl'l,.ll' RISOOITION SC01.24G plJols 640• 200 pilots 5'01 Uhilels 

DllAl.FID'91'01SC~ 120«..,... 32tlKll\'!I!> 280Klrt!M 

res.o1•111-eocto>U1 e Ha. l endosure.s No~ J l!! rx:ia SLff U 

IUSI ESS i>a.UHICS ra. No No 
SOfTW.il{ IHCUIOID? 

Cl'IM COMHJ11U1 ,... f'o°'Cll Ht 

WIOOAlltS SUPfl.IID 0.Dl>hlclWIC,l'llSCAL U.SIC, l'*.SCAI. 61.SlC, l'ASCIJ. 
IVIWIUFIOCJllllH COIOI. IOl!IRAN. C 

Al'l'UCiJlOWS SfW ~OIS 10~ 5poct.oges 5110Cko11t• 
SlJl'l'UID IY IWIUfM:T\JRE~ 

SflHEST DlAGNOSTIC v.. Yu Ht 

Yfls Ht Ho 

l,olltl quolllj/matlll (I :Iii OOiuOIOI) MCltJil! (80 "'l1.1 01M) ~~I qoalltrJmutm (80 COhlmlli) 

SU5 $11 ,IJ $1~~1 



Product Description----------------------------­
Listing 1: A simple BASIC program that allows the Commodore VTC-20 to com­
nrunicate using tile modem. V/CTERM /, a more soplristicated program , is available at 

extra cost. 

100 OPEN5,2,3,CHRt(6)10IMF C255 l, TC25 5 l 
? 10 FORJ =3? T064:T(Jl =J:NEXT: T( 13 l=JJ:T< ? Ol • A:RV =1R: CT=O 
:~ :rn FOR J =65T090: f:=,J+ 32: T ( ,J l = f~: NEXT : FOR .1 := 9 I T0?5 : T< ,J l =.I: NF:XT 
? 40 FORJ=193T0 2 1B:K~ J- 12B:Tl ~ l=K:NE XT:T(l46l = 16:T(133l = l6 
2 611 FORJ =OT0 255 : l: = T ( .J): rFK <> OTHElff on =. J: F O~+ t 2 8) • .J 
?70 NEXT1PRINTM' 
300 GE Tii 5.A$:SR=S T :J FA$ = ""0RSRO OTHf"N 3 10 
:105 PRINT" ll"CHR$ <F C ABC (A~)) l;: CFF ( ASC(A$ l l = 3HHENPf; lNT t~ HR $ I 3 1, l: 
30b GO T0300 
3 1 0 PRJNTC tlr-:$ (RV l" II!!" ; : GETA$; IFA$ 0 " " TH F.NPRT NTll S, r.HR$ (T ( ASC (A$ l) l; 
31 5 CT•CT+ t:J FCT=ATH ENCT • O:RV • 164- RV 
3?0 JF<PfE K1 371 51l AND64l =1THEN3?0 
3 :'!0 6010300 

default (au tomatic) echo state . 
Tymnet can, at the interface to a host 
computer (not a terminal or home 
computer}; routinely strip parity 
coming in from terminals and 
microcomputers and put on whatever 
type of parity the host computer re­
qu ires. 

General Electric Information Ser­
vices Company operates a network 
similar to Tymnet, although GE's is 
much larger. In fact, it is the largest 
international data-communications 

iijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilillilillililliiiiiiiiiiiiiiiiiiim"l network in the world. Robert Mc­

For something still more powerful, ask about the BRIDGE enhanced 
systems, including the FORI'RAN Development and the Compiler sys­
tems, based on InterSystems computers. 

Call to order, or send for complete information. Dealer inquiries invited. 

DaclkL"ll ~9S'!O<eou~ · - r--i EIF=llCGE" 
~ ~ Computer Company 

DtV1S.ON OF SEA D.AL\ CORf'ORAl10NAuthorized Distributor ...______. 

ONE BRIDGE STREET 
C.dw 8to5 b a t r.ii.d.flNrk. of 11.ha"" lnl:nS~s. l11t. 

NEWTON, MASS. 02158 U.S.A. 
ll\IATE11 • u·Jdt m.rk °' BRrDCE Comp11t« C::c:i1tq»rr)'• 
Dh'iisloo o f Su Dau Carpor,.1ion.. PHONE: (617) 244-3203 

_________________________.... 
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Here's256K 
Performa.nce 

At an Economy Price! 
lnte.rSystems has done it again! The new Series ID operates at 6 MHz and 
includes software to fully utilize the 256K high speed memory. You can buy 
it from BRIDGE for $5545-check out these features . . . 
• Operating system software that effectively utilizes the 256K RAM 
• CP/M 2.2 and Cache BIOS r u that speeds operation up to 4 times 
• 6 MHz CPU with powerful 1 MByte memory management system 
• 256K memory- 6 MHz with parity and 8116 bit ITansfers 
• S-100 Bus follows IEEE 696 Standards 
• Two serial ports and four parallel ports with two interrupt controllers 
• Dual double-density soft-sectored SJ,4" drives (0.8 MByte total) 
• Easily upgraded to 6-user MP/M system. 

But we are sure that you want turnkey operation, so we have packaged a 

system that includes ... 
• InterSystems Series III Computer PIN CB-2561525 
• BMATE '" screen oriented text editor/word processor 
• Zenith Z-19 or Televideo 950 TenninaJ. 

INTRODUCTORY OFFER 
ORDERING INFORMATION List 

lnterSystem CB-2561525 Computer with software $6545. 
As above with BMATE ' "and Zenith Z-19 Terminal 7590. 
As above with BMATE "' and Televideo 950 Terminal 7935. 

5Rerinl 
Offer 
S.5545 . 
6495. 
6725. 

Calley, manager of the communica­
tions and distribution system, recom­
mends setting the modem to half 
duplex and no parity (treating the 
eigh th bi t as data) before logging on. 

Keith Boyer, a spokesman for 
Compuserve's technica l services, 
noted that although any parity setting 
will pu t ASCII characters on the 
screen, the eighth bit must be send­
able and receivable as data in order 
for Compuserve's A and 8 file­
transmission protocols to work prop­
erly. These protocols are used for im­
portant func tions such as down­
loading programs to user memory . 
Also, transmission of some graphics 
characters requires the eighth bit . The 
" no parity " selection on the 
VICT ERM I menu should be selected 
when using the A and B protocols or 
graphics programs. 

As this article was being com­
pleted, The Source had some infor­
ma tion for VIC users in its Com­
modore Business Machines database . 

The VICMODEM was developed 
under the watchful eyes of M ichael 
Tomczyk. The development process 
took four months from start to finish, 
he said in a recent interview. The 
toughest part was bringing it in at the 
right price. Tomczyk, who has an 
astute sense of the marketplace for 
home computers, assessed the future 
of the modem this way : "We think 
this modem may sell as many VlCs as 
the game cartridges ." 

With a growing number of giant 
publishing firms gearing up to supply 
electronic newspapers, videotex, and 

· other home data products, he maywell be right.• 

http:u�Jdtm.rk
http:DtV1S.ON
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NEW HIGHER PRINTING SPEED, 

NEW LOWER PRINTER PRICE 


'1 50 characters per second 

Visit your Heathkit Electronic Centert 
Where Heath /Zenith Products are displayed, sold and serviced. 

PHOENI X, AZ SACRAMUfTO. CA ATLANTA, GA EALTIM OR E. MD ST. PAUL. MN ROCHESTER . NY FRAZER. PA SU AllTONIO . TX 
2127 W. lnd1an,St1>001 Rd . J860 Fulton Ave. 52a5 Roswel l Rd. 1113 e Jopp• Rd . 16'15 l'lh1le Bw Ave 937 Jettem1n Rd 630 Laocaslor Pk (RI. 30) 7111 Blaoco Rd 
602-279·6247 916-486-1575 4~-252-434, 301-861-4446 61H78· 1211 716·42H560 215·647·5555 512-34 1-8876 
ANAHEIM. CA WOODLAND HILLS. CA CHICAGO . IL ROCKVILLE . MD 8RIOGETON . MO N. Wt!I TE PLAINS. HY PHILADELPHIA. PA MIDVALE . UT 
330 E Batl Ao 22S04 Vtntura Blvd 3462·66 w De.on Ave . 55-<2 N1Chtllso• L•M 3794 McKtlvty RO 1 ~Ut:! f'V01f Rd 6318 Roo$evell Btvd Sil Easl 7200 S°"l.I> 
714· 776·9420 213-363-0531 31H83·3920 301-881-5420 314·29t-18SO 914·761-1690 215· 288·0 180 801-566-4626 
CAMPBELL. CA DENVER. CO DOWNERS GROVE. IL PEABODY, MA OMAHA. NE CUVELAND . Oti PITISHURGH . PA ALEXANDRIA, VA 
2350 S. Basc~m Ave . 5940 w.331h Ave . 242 Andover St (R1 114) 9207 Maple St 3482 Wm , Penn H")' 6201 R1chmGM ~wy. 
408-371-8920 303-422·3408 j~i-~g~~~~~e 6•7· 531·9330 402-39 1-2071 ~~~?f9~m; Bt>d 412-82J-3564 703-765·5515 
EL CERRITO, CA AVON , CT INDIANAPOUS , IN WEllESl fY. MA ASBURY PARK , NJ COLUMBUS . OH WARWICK. RI VIRGINIA BEACH . VA 
6000 Po11e10 A·1e . 395 w.Main SI (RI 44) 2112 e.62nd s1 165 Worcesttr Ave. (R I. 9) 1013 Stale ltwy 35 2500 MGISC Rd 558 Greenworn lwe 10551 ndependence Blvd 
415-236·8810 203-078-0323 317-257-4321 617-237-1510 20t.775-1231 614 -475-7200 401-738-5150 804 ·460·0991 
LA MESA , CA HIALEAH . fl MISSION . KS DETROIT. Ml FAIR LAWN . NJ TOLEDO . Dtl DALLAS. TX SEATTU. WA 
6363 Ceoter Or 4705 W 16th Ave . 5960 Lamar Ave 35-07 Broa.dw~y (RI •1 2715 Ross Ave 505 8th Av• N ~s~~~~l;i~1 M11e Rd714-461- 0110 305-823· 2260 913-362-4486 201-791-6935 :~9SJ1';'ffa~d 21•·826-4053 20&682· 2112 
LOS ~GELES . CA PLAHTATIO N. fl LO UI SVILLE . KY UST DETROIT, Ml AMH ERST. NV WOODLAWN , Oti FORTWORTH. TX TUKWILA , WA 
ll09 S. Aownr S1 7173 W. Broward Blvd 12401Shelb)'Vl llo Rd 18t49 E Ei9h t Mil< M 3476 Shtr1don Do. 6825-A Gre•n Oaks Rd 15439 5JrdAve S. 
213-749-0261 305·791-73-00 502·245-78 11 313-772-()4 16 71&·835-3090 817· 737·B322 206-246->358~~1~?1~~88'~rd Pik• 

KEHHfR. LA HOPKl~S . MN JERICHO . LI . NV OKLAt!DMA CllV. OK HOUSTON . TX VANCOUVEA , WA 
1900 Velerans M em . Hwy IOI Sha dy Oa. Ad 15 JOrldtO TurnJuke 1704 W Loop N 516S E Cha krov 01. •1 m:e~s~t;rssway504-467·6321 612·933·637 1 516·334·8181 713-869-5263 20&·254·4441 

MILWAUKEE. WI 
tH!.athk1l 1s a l l?iJ ISleU!d lrJdtltlar Ot Huath Company. HcatA COlilpany ilnd Vtri lechnolog)' Eleclrnmcs Corpor;J l tOn 5215 W. fond do Lac 

..M d subs1d1a11es 01 Ztnil~ Ralllo Cor~orat1on Heuh ii E1ewon1e Cente•s ire ooe<md byVemcchnOIOilr E'leC110•1cs Corpora tion 414-873-8250 
CP-208 

High-speed printer 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed 

dot matrix printer that gives you sharp, clear printouts. It 

prints crisp, clear copy at speeds over 150 characters per 

second with quiet smoothness. 

Baud rates from 110 to 9600 are user-selectable. 


Versatile printer 

The 25 prints the entire 95-character ASCII set in upper 

case and lowercase with descenders, in a 9x9 matrix . Also, 

33 block graphic characters - which are compatible with 

the Heath/Zeni th 89 All -In-One Computer and the 19 Smart 

Video Terminal - let you create graphs and charts . All func ­

tions and timing are microprocessor-oontrolled. 

Plug-in ribbon cartridges make ribbon replacement a 

no-mess snap. 

The 25 works with most computers and terminals ­
using an RS-232C Serial Interface or a 20 mA 

current loop with handshaking control signals. 


Low-priced printer 

The 25 has all the features you've been looking for in a high· 

quality, high-speed dot matrix printer - for only $1095 in kit 

form, or for only $1595 assembled and tested. 


Free demonstration awaits you at 
your Heathkit Electronic Center t 
Pick the store nearest you from the list below. And stop in 
today for a demonstration of the new Heath/ Zenith 25 Printer. 
If you can't get to a store, send $1 .00 for the latest Zenith 
Data Systems Catalog of assembled commercial computers. 
We'll also send you a free copy of the latest Heathkit® 
cata log. Write to Heath Company, Dept. 334-874, Benton 
Harbor, MI 49022. 

HEATH/ZENITH 

Your strong partner 

http:DETROIT.Ml
http:OMAHA.NE


Lowercase Descenders 

for the Epson MX-70 


Like most home-computer owners, 
wanted a printer and, like most, 

couldn't afford one. But as prices 
began to fall, I gradually realized I 
could afford the Epson MX-70. 

The MX-70 uses ordinary paper 
and has a graphics mode, but unfor­
tunately it does not do lowercase 
descenders . This didn't worry me too 
much because most of the printing I 
wanted to do was program listings . 

However, after working with the 
printer, [ realized that although the 
MX-70 has eight print wires, it uses 
only seven in text mode. T hat meant 
lowercase descenders would be pos­
sible by switching to the graphics 
mode at the righf time and using all 
eight print wires to create the lower­
case letters. 

Strangely enough, the MX-70 can 
print true descenders mechanically, 
but electronically the option was not 
available. I decided to write a 
machine-language program to modify 
the output. 

The technique is to have a small 
program that examines the output of 
a printing routine. It looks at the 
ASCH (American Standard Code for 
Information Interchange) character in 
the microprocessor's A register to see 
if it is a lowercase letter with 
descender (e.g. , g, j, p, q, or y). If 
one of those letters is not in that 
register, then the program jumps to 
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the standard output routine and 
prints the character in the normal 
way. 

I.f. however, the letter requires a 
lowercase descender , the program 
switches the printer into the graphics 
mode and outputs a string of data 
that drives the printing pins to con­
struct the improvised character (see 
listing 1) . 

The program assumes that the 
printer controller card is in slot 1. The 
equates (EQU) in lines 19, 20, and 21 
must be changed for other slots: for 
slot 2, add hexadecimal 100 to the 
numbers, for slot 3, add hexadecimal 
200, and so on . 

If the character style is not to your 
liking, it can be changed by modify ­
ing the appropriate data string. The 
format is 5 dots wide and 8 dots deep, 
with the first byte defining the left 
side of the character and with the 
most significan t bit at the top . The 
data string must end i.n a zero, as this 
is the delimiter for the program. 

The program can also be extended 
to modify other characters or create 
some that are not in the standard 
ASCII set, for example: 

•to change the number sign (#) to the 
English pound sign (£) 

• to intercept normally unprintable 
codes (0 through 7) and print graphics 
• to print Chinese characters 

Plan the character you wish to 
design on graph paper. Convert the 
vertical columns into hexadecimal 
values using the tables in the MX-70 
operation manual (remember the top 
bit is most significant). Then insert 
the resulting string into the source 
code in the DATAl file (line 93), and 
insert the representative ASCn code 
into the "match" string (line 87). If 
you add a string at the end of the 
DATAl file, you must also place the 
matching ASCII code at the end of 
the match string. 

The program resides at hexa­
decimal 300 (decimal 768) and this 
address will have to be entered into 
the printer driver program. 

Anyone planning to use this tech ­
nique should expect that the opera­
tion of the MX-70 will seem a little 
st range at first. Whenever the MX-70 
enters the graphics mode1 it com­
pletes printing whatever is in the buf­
fer up to that point, then backsteps to 
print the graphics. Consequently , the 
speed of the printer will slow down 
proportional to the number of lower­
case letters with descenders. For this 
reason, I use the routine only for the 
final copy. 

But the combination of the MX-70 
and this program has saved me over 
$150 compared to the price of the 
MX-80 . And now I also have the use 
of the graphics mode.• 



Listing 1 : The Lowercase Descender program for tl1e MX-70 mid Apple JJ. Not only can you get true /owerca5e descenders, but you 
can program your own characters. 

S OURt_.E FI LE: M>\-?(1 

(1(1(1tl: 1 ******* =+::+::+:lf(:+::+1:+< :+;:+,:+::+::+1:t: :.r. :+::+:;t: :+: :+;:+: :+: · *************=+::t::.tlf.:+::+::+::t.:+::+::+::+:;+::+::+::+::t< 

!J0t)f1 : 2 :+: LOWER CASE DESCENDERS FOR MX-70 

0£1( 1(1 : 3 * 
13000 : 4 * PROGRAM INTERCEPTS LOWER CASE : - G.J . P . Q. V AND 
ft0!)(1: 5 * lJSI NG E1I T r·t -DE GR~tPHICS~ CONS TRIJCTS TF~l_IE 
0000: 6 M DESCENDI~3 CHfiRACTERS ­
000 (1 : ,• * 
0000 : 8 * PR0•3R~1M A:;suMES THAT F'F~HHER HHERFACE­
(i(\(1(1 : 9 * I S IN SLOT ONE . FOR OTHER SLOTS CHANGE­
(l [1 (j \ZI : 10 * PRINTER .POUT AND PS ENSE EQUATE~ . 
(tf10(1: 1 1 :+: E13 . FOi': SLOT T ldO ADD HE><: . 100 TO ALL THREE EG!UATES. 
(1(10(t: 1 2 * 
0010(l: 13 * BRUCE PI GGOTT. 6 / 20/ 8 1 
a0 ~3e_,: 14 * 
0(11)0 : 15 :+::+: :+: :+::+::+::+::+::+: :+:;+:* · ;+;:+::+::+::+::+::+:14<:+::+::+::+: :+::+::+::+;:+::+::+::+::+::+:*************'•****:+::+::+::+::+::+: 
00£10 : 16 :+: 
FF4A : 17 SAIJE EQU $FF4A : SAUE ALL REG I STERS 
FF3F : 18 F;ESTORE EQU $FF3F :RES TORE ALL REGI S TERS 
C lt12 : 19 PR HITEF: EG~U $CHl2 
C090 : 2~:21 POUT E@J $ C015iO 
C:1C 1: 2 1 PSENS E EQU $C l C 1 : SW ITCHED ROM LOCATION 
0000 : 22 :+: 
0000: 23 :+: MAIN PROGRAM ENTRY PO INT 
€ 100€1 : 24 :+r 

r1E:>(T 08~TECT FILE HAME IS MX-7(1. OEtJ£1 
(130~) : 25 oi;;:G $ ._.0(1 

~3300 : 2 0 4A FF 26 El'HER J~R SAIJE THI S ROUTINE SAVES ALL 

~3 t)3 : 27 REGISTERS 8UT DESTROYS THE 

0 £13 : 28 :+: CHARHCTER IN THE 'A' ~:EG . 


Ct303 : A5 4 5 29 LC•A lt-45 REPLACE CHAR. FROM IT'S STORE. 

0305 : (42 04 30 LN~ #4 SET UP ~'< AS COUNTER FOR CHAR. :~: CAt·~ 


(13~17 : [: [l 6E 03 31 LOOP ! Ct1P M TCH, X : GCJt1PARE CHAR \,IJTH MATCH LI S T + i·( 

031Z1A : FO i.Zt9 32 E:EQ MODIFY : IF IN LIST. X REG TELLS WHI CH 

03£1c : CA 33 DE~< 


F.-.030D : 10 3 4 8F'L LOOF"l : IF >< NOT < 0-=· 
()30F : 20 3 F FF 35 -TSR RESTO E : IT li,IA S 1'-llJT I N LI ST SO ~'.ES TORE 
0312 : 4 C 02 C i 36 _1'MP PRINTER : - - At-m GO T O STANDARD ROUTINE 
l'.1'"':15 : 37 * 03 15 : 38 *********************************************************** 
"" 3 15 : 39 * 
€ t3 15 : 40 * THE CHARACTER HAS BEEN IDENTIFIED AS G, J , P , Q OR Y 
0 3 15 : 41 * THE X REGI STER IDENTIFIES WHI CH. 
0315 : 4 2 * FIRS T S TEP IS TO MULTIPLY X 8Y 6 SO THAT IT C ~ SE USED 
0315 : 4 3 * AS AN I DEXEC> OFF;:::ET TO THE DATA LI ST. 
0315 : 44 * 
( .i3 15 : 8A 4 5 MODIFY T>'A : PUT X IN A TO ALLOW MAN I PULAT ION 
£13 1E. : 0A 46 ASL A : DOUBLE 1=1 
03 17 : 80 6D 03 47 STA SUM : STORE RE:=::UL T 
03 1A : 0A 4S ASL A G'!UADRL!F'LE A 
0 3 18 : 18 4 '3 C LL. CLEAR CARRY FOR NEXT ADD 
031 C: E.D 6D 03 50 AOC S UM 4 XA 2?~A = 6XA 
03tF : 4S 5 1 Pl-IA S Al..JE RESUL T FDR LATEF~ 
0 3 2 0 : 52 :+: 
f3,_.20 : 53 * NOl .•J PUT F'R I NTEF.: IN E: IT MODE FOR 6 E; '!'TES: 
r.:n21.:1: A2 l::'l3 54 LD>( 1*3 coutnER 
0322 =80 48 (l3 55 LOOP2 LDA DATA0.X GET ~IE ><T DAT~~~) 

0 325 : c•C-, ·;h) C0 SE~ STA POUT SEND TO PR I MTEF; 
0-328 : 2 0 4 3 03 57 .JSF: S ENSE WAIT TILL PRINTER DONE 
"'.132E: : U1 C1E X 
·~.LC : 10 F4 59 E:F'L LOOP2 IF MOT DOME 

Listi11g 1 continued 011 page 254 
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INTERESTED? 


LET'S TALK 




CONCEPT: PRIVATE COMPUTERS 

Our marketplace is maturing. Those of you that were around in 1977 will remember 

what it took then to make a sale ... (anything that worked!) 
The two beautiful faces at the left are evidence that changes have occured in the 

industry!!! 
Besides an excellent, well proven S-100, CP/M, Z-80 4MHZ computer system, we 

have a few extra things to offer. (Not the model!) 
Delta specializes in something called a· Private Computer . It's for those of you 

systems integrationists that have matured with the market. You stopped assembling 
systems in your garage a long time ago, but still need a totally flexible computer line 
that your customers won't find at Wards or Sears. 

1. 
A Private Computer means you will never see one of our computer 
systems on the shelf of your local department store or computer shop. We 
only sell to systems integrationists who add value to our product. 

A Complete Range of Products is available . No other micro company in 
Q the world offers a more complete line of equipment to satisfy your needs. 

tY"• We have everything from low end single user systems to the top of the line 64 
user distributed processing networks. 

The DP Software Library is growing every month. We supply

/J Accounting, Business Management Code Writing, Medical, Dental, 
• Chiropractic, Word Processing, Property Management and other 

programs. We have the source code in most cases and can negotiate customization if 
needed. Video taped training cassetts to aid you and your customers in learning how 
to use the programs and run the hardware are available. 

Factory Support and Service is available in most large cities. The. re are 66

4 fully stocked factory maintainance centers in the U.S. and 12 outside the 
• U.S. In more remote areas, our 24 hour fast turnaround component pool 

can be used to insure reasonable response times to satisfy customers. We have a 
customer service Hotline independant of sales or service. We have a 24 Hour 
Modem Engineering Advisory Billboard. 

Our Engineering Assistance and Software Development Program
!!'!!! can make headaches turn into profits. We maintain a staff of Engineers and 

d • Programmers whose services can be leased to expand your range of 
services. Problems from something as simple as hooking up a new printer or 
modifying an existing software program to customize a screen display can be resolved 
with this service. 

Financial Assistance is available through a flexible credit program that 

6 can not only get the product to you quickly but keep your cash busy where it 
• will do the most good. 30 - 60 -90day flooring plans can be arranged to allow 

you to collect your money before you have to pay us. 

Sherry Starkey is on line right now at Delta to direct you to your area 
representative. Hyou have a half inch Beta or VHS video machine, ask Sherry for a 
sales demonstration in your own home or office. See the Plant, the People and the 
Program, 

DELTA PRODUCTS INC. • 15392 ASSEMBLY LANE, HUNTINGTON BEACH, CA 92649 
(714) 898-1492 • MON to FRI - 8 AM to 5 PM • TELEX: 681 -367 DELTMAR HTBH 
Clrcl& 128 on Inquiry card. 



NEW FROM NETRONICS 

AUTO-PATCH 

HARD DISK 

With plug.in mulli-user ports 

Automatically Installs Itself Into 
Your Present CP/M . 2.2 Operating 

system & Floppy Disk Hardware. 
It 's Exclusive! 

6 megaoytos .. 52995 00 12 megabyles . S'.1~95 .00 

w11a1 s lhe t>1g eoncern of 5100 owners wnen !hey 
cons1clcr adding Hard Disks? They worry lha l II will l;Je 
dlflocull to tnslall , that It won 'I be compa1atite wlltl 
the41 p1es11n1 soflw aro and hardwarn. and lhal It may 
oause down-lime on their StOO sys1em_ 

worry no more - Netronlcs new AUTOPATCH Hard 
Dtsks Systems arn here. AUTOPATCH Ins tal ls 111 jusl 
one·IWO· lhree· 111 plu9 In the hard disk 51!10 caod ; (2) 
r~n lh•ee sho o! ~rogr,.ms supplied on cJlsl< : (31 d1saote 
lhc 0001 on your Ooppy conttoller ~nd enaDla lhc bool 
on your riard d•$ conlroll er (lhi• slep no l rnqul red ti 
you wish 10 con11nue lo 0001 lo your floppy drlvest. 

And lllBIG II . The AU IOPATCH leatute au tom 11cally 
rinds the en!! or your o•lsllng BIOS and lhen sell 
relocates and patches Hsell 111 10 1he ex1' 1rng BIOS. A 
VlrO'" copy o r COP no BIOS aro loaded In to momory. 
"C...Slomlied SBOOT t$ adCed lo 1t1e front ol CCP end 
lhc whole memory imago is wri t ten lo lhe reserved 
!racks on youo ha•d disk. You can add up 10 4 hard 
d1s~s 10 Hie con1ro11e1 supp lie(t Tiie new BIOS wlll 
aulomattco l ly rename any old devices as B; and C. 
and defrne the hard disk as drive A:. Al l wllh tho hfl ol 
one linger!!~ II you• BIOS Is la r11e you may nave to •e· 
sysgen your syslem dowt t or 2 k II this ts necessary 
the AUTOPATCH prOgram Wiii p1ompt you 10 do so 

AUTOPATCH Hard Disk Systems arc available In 6 
and 12 megabyte models, lna1udec1 In tile $ystem· 6 o• 
12 megabyte Hard Disk Drive .•. Cuniroll er ro r up to 4 
Hard Disk drives 5100 Haid Disk nard wllh provl · 
s•ons lor adding 8 add lllona1110 DOfls 10 be used 
when adding a mulll·uscr operating syslem , Powi.r 
Supply Deluxe Steel C.alline1 All n r.essary 
ca bles AUTOPATCH Programs SllllPllOcl 0" ~·•M• 
s·· 01 5•;, .. IBM lormalled sing le den.11y cllCk•llCS 
fspea1 ly s lyle reQu1red) • Comple te m•lellallon rn. 
sl •ucllons Fully wifed and les led, ready 10 go 

SPECIFICATIONS 
Unlormall•d Recotdlng Capaclly: 6.4 or 11 .6 MS 
No. ol hacks: 612 or 1380 _. Data Trensler Rale: 3 m 5 

- 8y1es/sec1or lormel: 5 12 Communication Port 
00 (olhm por ls available on special older) , Pio­
grams ~upplied on 5 V. ·· o r 8 • ~ • ng l e densI v IBM lor· 
malled dtSkelles INorlh St"' CPIM • version avallabl& 
on 5pcclal order t 

10 DAV MONEY BACK OFFER 
Conllnenlal U.S.A Credi! Card Buye•s Outside Conn 

CALL TOLL FREE 800-243·7428 
To Otder From Conr1ecl1Ct11 Or For f"ch Assis i 
Ca II IQOJl .)~ ·9J 75 

NETRONICS R&D LTD. Dept. 
333 Lilchlield Road, Now Miiford, CT 0677& 
Ploase send the ilems checked below· 
0 AUTOPATCH/6 Hard Disk Syst~m .,. S2995.00 
Cl AUTOPATCH/12 Hard DlskSyslom ..• S3495.0D 
Cl Addllional 8-megobyte dr vn wUh power supply, 
c1blnat. cables and necessary 5oltware ••. $1995.00 a Additional 12·magabyte drive wllh pOW9r suppl~ . 
cabinet, eabl1111 and neeesury ooltwftre ..• S2495.00 
Al l plus $1 &.00 P& l tpostage & lnsuiance1_Fo1 Cana· 
dlan orders, doub le the pos1agn tS30 001. Conn . r ~s 
add sades ta.15 

To ta l Enclosed S ____________ 

D Personal Check O Cash ier's Checil/M.O. 
o VISA o MasterCard (Bani\ No ___) 
Acct. No. Eltp Date----­
Signature---------------Prin t Name ______ ________ 

Address ---=------------ ­
Cit'y S1a1e Zip ----

Biesaie 

onK~l 


I6K . .. $149.95 
32K ... $199.95 
48K ... $249.95 
64K ... $299.95 

New JAWS·IB 
'l'he llltrabyle Memory Board 

Due lo the tremendou& auccess or our IAWS I, we 
were able lo make a i;pecial pun:hase of first-quality 
Gomponcnls al helow-cosl prict.'S for IAWS·IB. And 
we are sha.ring ourc;ost !l<llvlng with you. Bui don 'I be 
surprised Ir the next time you see this ad the prices 
have gone up substantially. Beller yel , order now, 
and gel the best memory on the market al the best 
price on the market 

ONE CHIP DOES IT ALL 
laws·fll is the Roll9·Royce ol II the Slllll dynamic 
board•. lls heart Is Intel's single chip 64K d)'Tl11mi<l 
RAM cnn lroller. Eliminates hlgh·curnmt loglc pllt1§ 
. . delay lines ... mn5slve ht!11I £Inks ... <1n111llablc 
Lritk cir<:ult.ti. JAWS-m solves a ll lhe5e probh:ms.. 
LOOK WHAT JAWS-ID OFFERS YOU 
Hidden refresh .. . rasl perfonnnnce ••. low power 
c:.onsumpUon ... latched dnla outputs •.• 200 NS 
4116 Rl\M's •.. on.board cryslnl ... RAM Jumper 
selectable on SK boundariC$ .. . lully SO<;keted ... 
solder mask on both sides ol bo11nl •.. phanlom line 
. . . de.signed for 8080, UOllS. and Z80 bus signals .. , 
works in Explorer, Sol, Horlion, il5 well as all other 
well-designed S 100 computers. 

UHIAI' !lfO'"U- llAU: Tllli\l:. lty u. filU) *1H.'d 
tmdt1$1rid bolUd lor tUd11~ - ntn1cltllrJll 11p 
U.Jl."lllm lt ror liU, or \t111p.l)' f tiUR1 Uln • Or liJnigi 
ro:n411Uon. 

······••••••·•················•········ 1=~0110~~~'C~i~~0L°l'.YF~E·1tl~:~~~I~! 
: ~·mm Cunnec1icu• (Jr f or A"is~11 11111ce-: 111 

: (lU3l 354-9375 : 

: Pleuscscnd lho il tJms dwcilwd helow: : 
: AWS·IB kit: : 
: l&K. ' . ... ' .. ••.• ' •.. . .• ' '' ' •. '.'.'. 5149.95•::oJZK. .....•.... ' ..•... '. ' ' ..• ' '.' ... S199.9S" I 

• D 48K............ .. . . .... . .... . . , ..•. 5249.95":
:o64K. ... . .•..... . ....... . ......... .. 5299.95•: 


: IAWS-18 Fully 1'\ ssembled. ·,vired & Tested: : 
.o 16K••..•.•••••.. . .....•.•......•... $179.95° :
:o32K. . . ...•..•.. ' . ' ' ' ' ' ' ' ' ' ' ' . ' ' . . ' . $2.19.95°: 
: o 4aK. •..• ••.... , . , . . , .. , ... , ........ 5299.95'• 
.o 641(. ••••.• • ••. ' . ' •. ' ' ' .• ' . • . ' .. . ..• 5:159.95':. .
-:o EXPANSION KIT, l6K RAM Module, lo expund • 
• JAWS-IB in 16K blocks up to 641<. $59.95 : 
: "AH prltJ.s fJ'll~ ~ J.lf~t 1r=i1 C1 rmd tu,umm:tJ 'S4.. (1) Ctumtfo). : 
: Ol111JrJr..tr•ruf rt..'"'tidt:ntlt'ltd1 .!'M 1lrist41.1c. : .. . 

• 'l't>t.ot cnr.losedcS •. . 

•O P•r,.mol Chock 0 Money Order or c..tttl!J'• Chock • 
• VISA 0 M..tor Cud (Honk No. I !. . 

: Accl N Exp. Date ___ : 

: Signature : 
•Prinl • 
: amn :.. ..
. . 

: c11y ! 
:sta1e Z.tp • 

~ P.!lli.._ NETRONICS R&D Ltd. i 
:I~ 333 Lllcl1lleld !loud, NuwMtllord; CT 0677ii:............................................ 


Now with added words!* 

ELECTRIC MOUTH 


......... .... 
.....1 ._., 
....h .,,,,.,.... ,,,,,._..... 
 ""'m 
•I"" ...,. _....:;.rMOr -- -"""'" 
-

mod .........- oldo""""' ........ .......
'""' ::r •m>l< 
luulJ. 

.................·······................... . 

Conllnonra.I U.S.A. Credll Card Buyers Om side ConnecUcut 

TO ORDER i 
Call 1011Free:800-243-7428 

To Onler From ConnKtirul, or For Technical 
Assistance, call (203) JS<i·!l315 

.NJ~!!2~d~~~,~R-r~!P· 
PloostHmnd tho items cl1cc:kod bo!ow: 
0 SIOU "£let:tdc:: Mouth' ' ki~ w 'ox I , .. . , ~ . •• , • , . , , . S !1.!Li5 
l:l £11n " ElectrioMouth"kllw .,_.r_ __ ...... , s ,95 
0 Applo " EtoolricMouth" kilWIVo• I ., ,. - ......... SI 11..rel 
0 Tl!S'llOl.o,,.IU " EIOdric lnolh" kit wNo• I ....... s119,w; 
0 VOXll(S.C:ondWordS t~ . , ..... ..... . .... , .. ., , s lD.Y!I 
A+..._I fl:.'tUlll rur""'n-..1h""'t'h'll 1mt111111\h•m• 111li ~bt W•X 11 flfmt rtW- "° -l°"l•t «11'1• 
$1 m • 111 11'1 h... , :'I 00 l•Ml111fll •l•tl U~lraJIQ' .nn """ ,..j,l 14h-. 11, 

• Toliil Enclosed S----------­
:o PersonYI bscJ< 0 Cashier's l:heck/ llloney llrMr .:o Visa 0 MMSlt!rCharge(UenkNo. ----­

:Arn. No. __________ £.-p.Oal~ --- ­.• 
: . lgo18ure 
: Print --------------- ­

: Name-----------------­
• 
: Address 
! c11y_________________ _ 

: Slale Z.ln 
" • • • ·•••••••••••••••• • ••• i( .:::-.=.=·=·-=·-=·"'•"'•"'•"'•"'•'"'•=· • 

http:l't>t.ot
http:1lrist41.1c
http:5:159.95
http:cir<:ult.ti
http:S2495.00
http:S3495.0D
http:S2995.00
http:rogr,.ms
http:S'.1~95.00


············-························ ···· ·· ····· ············ ~FOR ONLY $129.95 Learn Computing : 
:From The Ground Up : 
: Build a Co mpu!er kll 1ha1 grows 

4 
: 

: wi lh you, and can expand 10 64k 
: RA M, Mlcrosori BASIC, Tux l Ed i­
: tor/Assembl er, ~rd Pror. r.ssor, 
: floppy Disks and more. 

: EXPLORER/ SS 

11.1 d w QlllPYr '1ll\ll..J•1blil 4tJ 

:~~r::;· "~:-~~ 
ar 1W t:h11radn It)' II! Hm• Je. . 
m;-1l• l 'U'-U!l l1l•111.SI P~~ ' 

0 Sltd C:-.,ti111it!~ fuv /\SCti Kf>\ l:ia.-i nVltt rm1 ru4 t l!Ul5 

g,~f"M~':!.~c ~ · ~llllrt""- '~ lt'l lD•I )nur ty • "' 11 
mrmtil •M~ MM JWfplUJ 
.:J 12" VkU-,i MianWru UB'>'l 11. IW'll!Wh.hh l l lD.Z 

~ 
11

°'15f:!:~Ciin1"" '°' u..,
~t.'ll'irN\.'io , , l·flUIJ •il f ~ 

0 F1U1 tGJ tlfTM'I U &,00 
~1 1::t 51 .SO l'~J • 

ORD ERASPE IAL·PRICE 
EXPl.OKERJ85 PAX-THERE'S 

ONE FOK EVEKYNEED. 

0 A DO!\ ROM-VERSION TDIT EOl ­
TOR/ASSEMDLER fR"'lui"'9 r ~,...,li TI 
ood o .,. S l llll Mrm<)flll · •• -~ p11"
$1!PA I • 

~END ME THE rrEMS C:HECKED ABOVE 
"y\Jl11 I£N;h.m~ ~IJJilfl Rdiil lun1 1 ltd..-., 1;1 ,l "---. 
NIJ by 

a _,J,..i. a c:...hlot • UJ 

~Ii);-~------------

.-~~--------------

... 
I 

ANNOUNCING TWO 

NEW TERMINALS 


Smart • Fast •Graphics• Matching Modem and $295 Printer 
Niltrcmla annat1rii:-111 • .!llale ol r'1i• arf 

re 1hH;:auoh ~n ,,...rn ~.n;ds , ~..low 1t pr~eos yoo 
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* 
ALL DOME SO E~<:IT I.HA RE:5TORE ROLITHlE 

e:~40 : "l·C 3 F FF 75 EXIT JMP RESTORE 
0343 : 
i;-343 : 

7€­
77 
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System Notes 


Add a Full-Sized Keyboard 

to Sinclair's ZX80 


Wayne J. Cosshall 

Swinburne Institute of Technology 


POB 218 

Hawthorne 3122 


Swinburne, Australia 


The Sinclair ZX80 keyboard has several obvious 
limitations. After only a short period of use, the user will 
begin to realize that the keyboard is awkward and doesn' t 
really allow any degree of speed . Another limitation is 
not so obvious: the lack of a true reset button. This may 
not be apparent when running BASIC programs, as the 
break key works well, but a reset but ton is necessary 
when running machine-code programs or subroutines. 
Thankfully, all of these limitations can be eliminated (see 
photo 1). 

Adding the Keyboard 
The ZX80 decodes its keyboard by software. To the 

processor, the keyboard appears as a block of 1/0 (in­
pu t/ output) ports. The upper 8 bits of the address bus, 
AB through AlS, are apparen tly used to strobe the 
keyboard sequentially, and the resulting values on the 
data bus are decoded. Figure 1 shows this interconnection 
as it appears from the back (solder side) of the ZXSO 
printed-circuit board. U software makes address line A9 
high while the A key is pressed, Dl will be high, but Do 

Photo 1: Tlie ZXBO in operation wit11 its new keyboard. 
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Introducing 
''Popular 
Computing,'' 
the key to 
understanding. 
Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers . Popular Com­
puting, the new monthly 
magazine from McGraw­
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com­
puting explores every 
aspect of personal com­
puters and their use. All 
reported in easy-to­
understand nontechnical 
language. 

The answer to 
''Computer phobia.' ' 
Even the most computer­
unsophisticated reader will 
find Popular Compming 
interesting and 
stimulating. Every issue 
will contain straight­
talking product reviews, 

special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There'll 
even be a helpful glossary 
of computer jargon we 
couldn't avoid using, and 
much, much more. 

Special 
Introductory 
Offer. 
Send in this coupon to-

POPULAR"""""""'............~
COMPUTING ..,....:.~.. 

THE KEY TO UNDERSTANDING 
P.O. Box 397. Hancock, NH 03449 



Syste1nNot••----------------------------------~~~~~~~~~--~ 


Figure 1: Tl1e connection of keys on the Sinclair ZXBO keyboard. The black lines represent actual traces on the "solder side" of the 
printed-circuit board. Tl1e red lines are connections made on the other side of the board. The ribbon-cable connection to the new 
keyboard is made to the points labeled AB through AlS and DO through 04. When wiring the new keyboard, all connections should 
follow this diagram. 

(2a} (3a} 

IJ:llt OUOUUdtJHftU -.eLl 

• 
a nennn~nannouoc=c n n n n u e n ...) n e e u o ::: oi.' 
a n n n n n n n o o u ca ,,_;; -·­

-~ 

(2b) (Jb) 

Photo 2: The standard-sized keyboard show 11 in p/1o to 2a is Photos 3a and 3b: Wiring tlie new keyboard . Photo 3a shows 
made of a metal plate into which tlie keyswitches are pressed. the firs t set of installed jumpers. The wire is standard 30 AWG 
Photo 2b shows the solder lugs to which connections will be wrapping type , wrapped once around each post before solder­
made. ing. Photo 3b shows the completed jumper system. 
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and D2 through D4 remain low. 
Photo 2a shows the keyboard I used, consisting of a 

metal base with holes into which the keyswitches are 
pushed . Two solder lugs on the back of each keyswitch 
make the connections (see photo 2b). Many of the sym­
bols that are unshifted on a normal keyboard are ob­
tained by using the shift key on the ZX80; consequently a 
number of keys on the new keyboard will not be used. 

The first step is to wire the keys together (use figure 1 
as a guide}. Keys do not have to be arranged as they are 
on the ZXSO, as long as the connections remain the same, 
and two or more keys may be used for the same functjon 
by wiring them in parallel (i.e., wire one as shown, then 
wire the two posts of the second key to the corresponding 
posts on trus first key-I did this with the shift key to use 
the second shift key on the keyboard). Photo 3 shows 
how to wire the keys together . I used striped Kynar (wire­
wrap) wire to make the connections and insulating tape 
to shield the wires where necessary . A connector may be 
added to the free end of the ribbon cable. 

The second step involves the connection at the ZX80 
end. The ribbon cable should be carefully soldered to the 
points shown in photos 4a through 4c, then extra solder 
added to obtain a good connection. Avoid applying too 

(Jc) 

(.Jd) 

Photos Jc and Jd: Extra insulation is added in pho to Jc, and 
photo Jd shows rf1e insta/led ribbon cable. 

much heat as it can damage the board or solder pads . 
Again1 a connector can be added to the ribbon cable. 

Once the final connection is made, you 're ready to test 
the keyboard, If you have problems, recheck your wiring 
on the new keyboard for a short circuit or broken con­
nection. I had no such problems-the keyboard worked 
perfectly from the start. One potential problem, key 
bounce, never arose. Apparently the touch-sensitive keys 
on the ZXSO aren't as prone to this phenomenon as other 
keyboards. A constant worry was that the technique the 
ZXBO used to handle key bounce would not allow suffi­
cient time for the key bounce on the new keyboard to set­
tle down. In practice, however, this was not a problem. 

Adding the Reset Key 
To reset, simply connect the reset pin of the ZSOA pro­

cessor, pin 26, to ground. There are two ways of doing 
this. The first uses the expansion bus. Pin 21A on the 
component side is the reset line, and pins 4B and SB on 
the solder side are ground. All that is required is to con­
nect a momentary contact switch between these two pins . 

The second technique involves making these connec­
tions closer 
because con

to 
nec

the 
tions 

processor. 
had already 

I chose 
been 

this approach 
made on the 

{2a) 

+5V 

PROCESSOR 
OF 
ZX80 

RESETPIN 26~....:.:..::=------

R2l 
220K 

PROCESSOR(2b) ClO OF 
._. ZX80 

._--•PIN 26 ---R21 

Figure 2: Diagram of the reset system used in the ZXBO. Figure. 
2a is a schematic representation of the reset circi1itry. Figure 2b 
is a sketch of the solder side of the circuit board where the 
connection to the re$el key is made. 

M.n:h 1982 i!:l BYT'E Publiati<>n> lo< 259 



-----------------------

Clrcle 413 on Inquiry card. 

STARTING YOUR OWN 

MICROCOMPUTER BUSINESS 

Starling your own microcomputer business is easy if you 
know the right steps to take. Two volumes of the new book 
Your Fortune In The Microcomputer Business describe the ' 
things you should know to start right and to build your 
business successfully. 
Many people have good ideas for a successful microcomputer 
business. But they don't know how to put their ideas into 
action. These people are plenty smart. That's not the problem. 
The problem is in knowing simple things : How to analyze the 
market. How to select the right product or servioe. How to get 
enough startup money. How to plan your growth and sucoess. 
The answe rs to these problems are not hard to understand. AH 
you need is the right information. Your Fortune Jn The 
Microcomputer Business gives you the knowledge tools to 
start right , grow and prosper. 
This practical reference manual has no hocus-pocus. It does 
not tell you how to do astrology or dating services, It does give 
you clear, complete, step-by-step instructions on how to get 
started right and insure your success! 

Volume I Includes: 
• The bott..1 tnnd• In lh.r m1rkrl 
• The s~••n best letl ""rkets 
• How to rud between the lines al a trade lhow 
• 107 way5 lo reach your 11111..1 
• Eumples of the best 1cb In 1he busine:ss 
• Hnw 10 c.•r froe 1dnn&ln1 
• The ll steps to sec up your bminH!I 
• How lo .tan • manufacunina business 

Voklme I
• How lo wrUe • nu...Jelltt r.etmg S!Jrled
• How 10 1ive 1 amlnar 
• How 10 stan • sttYlee buslnes.' 
• How lo paclr.11• rol'tware for 1he man markel 
• How lo be a blahly paid coMulbnl 
• Fr1nchlsln1-1he 1ood, the bad and I.he uiiy 
• lnltnitws with six successful mkroc:ompulu bll.Jlnesses 
• How lo ~ the RLC fadnr to be •lreel smarl, lean, mean and S11«udul 

Volume II Includes: 
• Slt•l•s;itt for 1rowlh 
• SIT1i1ht f1cls on incorpol'9Clon 
• How 10 build your orpniutlon 
• How to m1nac• ca.\h now 
• How lo dcnlop your 1ccou:n1ln1 system 
• How lo m1n11• employees, w11es ind salaries 
• How lo survive • U$h cru:nch 

Vollme II 
Growth, Survival 

• Wul io do ii 1hln11 see really bad 
• How lo mulmlre yo11r profits 

and Success• How to 1row by ac.qul!llion 
• How lo value your b1Ulnt:.. 
• 	 How ind when lo sell your blllilness 


WRITE OR CALL-DON'T WAIT! 


Wildfire PublJshlng, 326 DC Toro Canyon 
Carpinteria, CA 934)13 Ph. (805) 684-1489 

Please send the following book(s) by return mail. I 
understand if1 want to return them for any reason within 90 
days of receipt, 1 can do so and get a promp1 full refund. 
0 Your Fortune ln The Microcomputer Business 

Vol. I, Getting Starled, 520.00. 
0 Your Fortune In The Mlcrocompuler Business 
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Sy1te111Notes---------------------­

Photos 4a and 4b: Ribbon-cable connections to the ZX80. P/10 10 

'ila slwws tile solder pads to which the data-bus connections 
s /1 011/d be nrnde (/ab led 0 through 4). Photo 4b is th e com pleted 
ribbon-cable connection. 

underside of the board for the keyboard, so two more 
didn't matter. 

Pull-up resistor R21 and capacitor ClO on the ZXBO are 
connected to the reset pin of the processor (see figure 2a). 
Thus, the reset switch can be connected between pin 26 of 
the processor and the grounded side of the capacitor (see 
figure 2b) . l ran two lines with the ribbon cable to the 
keyboard I had added and connected two spare keys in 
series such that both have to be pressed together for a 
reset. This minimizes the chance of an accidental reset. 

These simple modifications greatly increased the ac­
curacy, speed, and ease of use of the Sinclair ZXBO , and 
neither process is beyond the ability of anyone who has 
used a soldering iron on printed-circuit boards.• 



Photo 4c: The pads to w hich the address lines should be connected. 
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Software Revieww 

Text Editing with 

Contpuview's 


VEDIT 


VEDIT is a fast , friendly , adapt­
able , fuJ!-screen editor for use with 
CP / M and compatible operating sys­
tems. It is the first s oftware product 
from Compuview, based in Ann Ar­
bor, Michigan . If you're writing pro­
grams on the editor that came with 
CP / M , and particularly if you 've 
never used a full-screen editor, then 
what follows will probably be of in­
terest to you. With VEDIT, you 
aJways have a full screen of text in 
front of y ou. To add or change, you 
just type . If this review gives you an 
appetite for simplicity while editing, 
then VEDIT, at $130, is well worth 
considering. 

If you already own a word pro ­
cessor or a full -screen editor, you 
might still be interested in VEDIT. It 's 
very adapta ble to your video-display 
terminal, to your preferences in 
assigning special keys , and to the task 
at hand . I keep three versions: one for 
general text writing, one For BASIC 
programming, and one for assembler 
programm ing . (More about this 
under Customization.) VEDIT per­
forms best as a programmer's editor. 
You can write notes, letters, and even 
manuscripts on it , but VEDIT is not a 
word processor. 
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What It's Like to Use VEDIT 
VEDIT has two operating modes; a 

command mode (which works like a 
conventional command editor) and a 
visual mode. In visual mode, the 
screen is filled with a portion of the 
text. Most work is done in visual 
mode, so I'll describe that first. 

The portion of text on the screen is 
ca lled the window . I began the final 
version of this article by giving CP / M 
the command : 

VEDlT BYTVEDIT.REV 

If the file BYTVEDIT.REV had not 
existed, the message NEW FILE 
would have appeared briefly , after 
which the screen would have been 
cleared, with the cursor at upper left 
ready for entry of text. Until you 
have a cha.nge or correction to make, 
you j"Ust type in your text . In this 
case, the file already existed, so the 
window filled with the first lines of 
th file , with the cursor at upper left. 
You can move the cursor over the 
window at will , adding, changing, or 
inserting text. If the cursor rests on 

existing text, what you type normally 
overwrites the old text. With one key , 
however, you can switch to an insert 

At a Glance 

Name 
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Manufacturer 
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Documentation 
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mode, where the new text is inserted 
and everything to the right is shifted 
to make room. 

Old text can be deleted by typing 
spaces over it (which leaves blanks), 
by backspacing (which moves the 
cursor left, deletes that character, and 
closes up the line), or by hitting 
Delete (which does the same without 
moving the cursor). In addition to the 
usual moves up, down, left, and 
right, VEDlT's cursor commands in­
clude single-key moves to the start or 
end of the current line, to the begin­
ning of the next line, or to the next 
tab stop. 

Once you've mastered on-screen 
maneuvers, how do you move the 
window? VEDIT has one-key instruc­
tions tha t page up or down a little less 
than one screen-height; others move 
the window and cursor to the begin­
ning or end of the text. If you want to 
move up or down just a few lfoes, 
move the cursor up until it reaches 
the third line (or fourth or fifth , the 
value is set during customization). 
From that point on, additional Up 
C ursor keystrokes move the text 

down through the window (unless, of 
course, you're already at the begin­
ning). Moving the cursor dose to the 
bottom also scrolls the text up 
through the window. 

An editor should be able to per­
form functions in addition to these 
on-screen manipulations. VEDlT 
handles these via an adequate com­
mand mode, which is designed to 
work nicely in tandem with the visual 
mode. For example, to replace every 
occurrence of the word OLD with the 
word NEW, the command string is: 

N<S OLD$ NEW$> $$ 

The # means "do the contents of < > 
as often as necessary." S is the sub­
stitute command, and $ is echoed 
when the escape key is used. By add­
ing a V command. 

#<S OLD $NEW $V>$$ 

VEOlT enters the visua l mode after 
each substitution, with the cursor 
marking the point where the change 
was made. 1f the substitution is sat-

TO START OF 
BUFFER 

PAGE 
UP 

Switch 
lnsert mode 

Cursor up Undent 

TO START Of 
THIS LINE 

NEXT TAB TO END OF 
THIS LINE 

Cursor left Cursor right 

TO START OF 
NEXT LlNE 

PAGE 
DOWN 

TO END OF 
BU FFER 

Indent Cursor down 

COPY TO 
TEXT REGISTER 

MOVE TO 
TEXT REGISTER 

INSERT 
TEXT REGISTER 

Figute l: Suggested keypad lciyout for Heath H -19 terminal . S/1ading (shifted keys) in­
dicates large cursor movement and accompanying wi11dow moveme11l as req1dred. 
Tlie H-19 should be set to Heath mode, the keypad shifted 11sing intemal switches and 
also set lo Allemale keypad mode by including the sequence ESC = in the temu'nal 
i11itiatio11 routine in the BIOS section of CPI M . 

isfactory, you press one key to return 
to command mode. Since lhe V com­
mand is inside the < >, you ' re im­
mediately back in visual mode, with 
the cursor marking the next substitu­
tion. Of course, you may discover 
that you set up the substitute com­
mand incorrectly. VEDIT's author 
has provided another escape from 
visuaJ to command mode, which 
jumps out of the < >. 

Command mode has an adequate 
set of editing commands, considering 
you'll spend most of your time in 
visual mode. It also provides file -han­
dling commands and a means for 
changing disks and escaping from 
write-error and full-disk situations . [ 
made up a full disk for testing and 
VEDIT did indeed let me off the h ook 
in two ways: by deleting a file lo 
make space or by changing disks . 

Customizing VEDIT 
For those of us tinkering with new 

systems, VEDlT's strongest point 
may be its adaptability. The proce s 
is versatile, simple, and well docu­
mented. 

VEDIT comes in versions for BOBO 
or Z80 processors and for serial in ter­
face or memory-mapped video dis­
plays. I've tested only the ZBO, video­
display version. You set up VEDIT by 
running a customization program 
called VEDSET, w hich leads you 
stepwise through the required 
choices. VEDSET first presents a list 
of nineteen popular terminals, in­
cluding the Lear-Siegler ADM-3A, 
Heath H-19 /Z-19, DEC VTS2, Hazel­
tine, and Televideo, from which you 
identify your own. This lets VEDSET 
install the display-control escape se­
quences unique to your terminal, 
unleashing the speed made possible 
by those expensive features. If your 
terminal isn't included or jf you 've 
built your own, VEDSET provides 
special instructions and even an 
assembly listing of the terminal­
dependent routines and tables. 

I've done most of my testing of 
VEDIT on a North Star Horizon with 
SlK bytes of memory, two disk 
drives , and a Zenith Z-19 (alias Heath 
H-19) terminal . I've also used a Cam­
bridge Development Labs Graphics 
Display plus a homebrew character 
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generator and terminal emulator, 
which provided a pret.ty rigorous test 
of those special instructions. VEDIT 
makes good use of smart terminal fea­
tures when they're available. How­
ever, unforeseen questions may arise. 
For example, H-19 users should be 
aware lhat VEDSET assumes your 
H-19 is in "Heath Mode." lf you've 
set the internal switch to "ANSI 
Mode, " you'll want to set it back. It 
didn't take me long to work this out, 
but Compuview's Ii erature, in­
cluding the special sheet on the 
H-19, failed to mention it. Other ter­
minals may have similar problems. 

**•FEATURING 8 and 16 BIT S-100 SYSTEMS•** 

The Compuview people urge you to 
contact them if you have trouble, and 
my experience indicates that they 
mean il. A phone call (on a different 
question) yielded technical assistance 
right away, and when things became 
complicated, I was connected with 
VEDlT's author, Ted Green. 

The next step in customization is 
assignment of keys for cursor and 
window movements and for a dozen 
other special operations in visual 
mode , lf your terminal has speda1 
functi n keys, you can assign them . 
You can also use any control charac­
ter (except CTRL-M) or ESC followed 

JOHN D. OWENS Associates, Inc. 
12 Schubert Street, Staten Island, New York 10305 

212 448-6283 212 448-2913 212 448-6298 
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by any letter. The assignment process 
is simple : VEDSET names the func­
tion , and you strike the key(s) you 
want to use. VEDSET will reject un­
suitable choices, A sample layout for 
a keyboard without special keys is 
provided. My package included a 
suggested layout fo r the H-19, but I 
devised one 1 like better; its third revi­
sion is shown in figure 1 . The instruc­
tions encourage you to try one of the 
sample setups and then revis it to 
suit yourself. 

In the final segment of customiza ­
tion, you en ter your screen size in 
characters, the number of lines up 
and down that you want the window 
to move when paging, and similar pa­
rameters. You can also set up two •ea­
tures of speciaJ convenience to pro­
grammers. First, there's a selective 
lowercase-to-uppercase conversion 
that operates on each line o text unti l 
some particular chara ter is encoun­
tered. This let you leave the caps 
Jock off when entering programs, 
type your code in all caps, and type 
your comments in lowercase. VEDIT 
switches modes when it crosses the ; 
(semicolon) in 8080/ ZSO code, the ' 
(apostrophe) in Microsoft BASIC, or 
the ! (exclamation point) in DEC 
BASIC Plus. This featur can be set 
up during customiza tion and then 
altered during use from command 
level. 

Second; there's lndent / Undent. 
You define a special key for lndent 
and another For Undent during setup 
and also specify an indent increment 
(say, 5 spaces). Each lime you press 

: 	the Indent key, it changes the position 
the cursor goes to when you press 
Return . One Indent and you return to 
position 6 instead of position l; press 
Indent again and you now return to 
space 11, and so on. Each tap of the 
Undent key undoes one Indent. Even 
if the language you're writing doesn't 
require specific indents, this makes it 
easy to improve the readability of 
your code. 

Othec Special Features 
A feature hignly touted in VEOIT 

publicity is the Undo key. Whatever 
you've done on the line you're 
editing, one stroke on Undo and the 
whole line is restored-you're back 

WE OFFER A WIDE RANGE or CRTs, PRJNTERS, GRAPHICS EQUIPMENT, SOFT­
WARE FOR A.Lt SYSTEMS. EACH SYSTEM 15 COMPLETELY TESTED, 
INTEGRATED ANO READY FOR PLUG·IN OPERAnON WHEN YOU RECEIVE IT. 
WE TAILOR & CONFIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE 
WELCOME YOUR REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 

NEW SYSTEMS FROM IMS 2 yr wimmtee on boards/ Integrated system with 
built-In monitor, detached keyboard, 5 1/o ·drives. Systems w/ 8" drives, opllonal 10,2.0 
or 40 MB Winchesters, built-In tape back up, mu!U-u&e.r capability !TURBODOS or 
MP/ Ml . Z-80, S-lOObus. OverlSO configuratiom to match your pecifk need$. On site 
servic~ contracts for NY tri·state area. 

SEA Tl'LE COMPUTER 8086 SYSTEMS Fen111ri11g ll DOS, 1/11! WM PC 
01Jernf i11g System . 
System J: 8 MHZ CPU set w/ 1suia.I, 1 para ll i:;I [10 (additional 1/0 options) Ml<B 16 bit 

Static RAM . Tarbell DD controller, TEI 22 .slot mainframe w l constant voltage trans· 
former . . ..... $2,695. System II : w ith 1281< St~tic RAM . . .SJ,S!'iO. 

[nJerfaced to dual Shugar~ 801 . . . _. .Sl,Z75. r clu IQUME DT·8 __, . _ . _ ,$1,680. 

CROMEMCO: Sale! 15% off syst •ms l soflwarei 15% off boards / tornponenls . 

CALIFORNIA COMPUTER SYSTEMS 2210A Higl1 q11ri/11 y , low price. zao 
CPU, l serial port, disk controllerw l CP/ M 2.2 64.K RAM . _. . .. . , ...Sl,750. 

Add our Max Bo w/dual Shugarts or Qumes and IMS 110 W/"J. serial. 1 parallel. 

LOMAS OATA 8088 SYSTEMS sunrl" CPU 6 Ope rating System llS IBM PC. 
Complete LOMAS card s~I in TEI 12 slo t rnalnFr-arne. 86-005, dual Shugarts, 
Televideo 912. assembled and tested ... . , .• . • , . , . . . . . . . . , , .$4,4.24. 

LOMAS controller will also interfac~ to 5'/• • drives, mix of SI/, & 8 pos~ib le . 

TECMA R 8086 and zao Video Digiti.zation systems , . . . . . s~ off list. 
IBM PC board~ and accessotie~ prnduced by TECMAR also discollnted . 

GRAPHIC SYSTEMS: Advertis1'rrg•Arc/1il1?c/s• Dcsigiwrs•Co mplete package indud· 
ing powerful in terac tive graphics software plus MicroAngelo Graphics Subsystem w/ 20 
MHZ high resolulio11 green phosphor s reen; M9900 16 bit . IEEE S-100 computer 
w1dual 8 ' fl ppies, 64K RAM. Multi user capabil!ty, Houston lnstrur11ents Hf PAD 
Digitizer, Mauro Ploll~r .. , .$10,200. JOMB Hard Disk Sub>yst1>m opHon _.SJ,400. 

~ 

GODBOUT: Complete pracl11c:I li11e. 11ow rrnuilnblP, 

MAX BOX DISK DRIVE SUBSYSTEM mfgby /0!111 o Owc11s As.~oc. Dual dri ve 
cabinet w l regufoted power supply, an , complete Internal c;ibling, Wiii hold Shugarts, 
Qumes. Tandons and / or 8. Wim:hestcr, horizontall y moun1etl . Exc•llcnt d~•ign and 
engineering. 171/ 1 X 5 1h X 22. Attractive buff colo r. 

W 12 Shugad 801 . . .Sl , 275. Wn. QUME DT·S dble sld,d drives _ _.Sl ,680. 

PER SCL ­ Tire King qnd QrlL't'l1 of Drhles, 
Model 2998 . , .52,300. Model 271 ........ Sl,245. Slim line cabinet .... .. SJ25. 

• 

TURBODOS: SPECTACULAR CPI M COMPATIBLE MUI. Tl-USER OPERATING 
SYSTEM . zao Code. interrupt driven . Up to b faster than CPIM : up to 35 % incre;ised 
disk capacity. Now available for IMS. TRS-80 Model II , CCS &: T<1rbd1 controllt>r 

1 



where you sta rted. That seem like a 
good thing, but r don't u e tt much . 

VEDIT also has a text register for 
moving or copying a block of text. 
Place the cur or at the beginning of 
the block, hit the Move key. m ove 
the cursor to the end of the block, and 
hit Move again. The block. now 
placed in the text register, disappears 
from the screen. You then move fhe 
cursor to wherever you want the text 
and nit the insert key. Copy works 
the ame way but doesn 't delete Lhe 
copied text from its original location. 
Th Move key can also be used to 
delet a block of text. 

One of VEDIT's best features is its 
speed in visual mode. VEDlT rarely 
rewrites the screen when it isn 't neces­
sary, and ev n when it does. the time 
required is not excessive. On the Z-19 
at 9600 bps (bits pe second), most 
operations seem instantaneou . Com­
mand mode, however, is another 
matter . A loop I sel up to remove t·he 
Fir t six characters from each line o.· a 
200-line hie took about 30 seconds. 

VEDIT and Large Files 
On my 51K-byte system, VEDIT's 

text buffer holds 35, 786 bytes. (For 
comparison, Microsoft's EDIT80 
holds 32,974, and Digital Research 's 
ED holds 28,589. ) That's almosl 900 
40-character lines. I rarely write 
single program modules that long, so 
[ have limited experience with 
VEDIT's disk buffering for large files . 
On a 32K byte system, the buffer 
would hold about 17K bytes or over 
400 lines . 

Like most si mple editors, VEDIT 
processes long texts by reading lines 
from a n input fi le into the text buffer, 
where editing can take place, then 
writing into an output file. Progress is 
one-way , You can move the window 
at will over the text in the buff r , but 
once lines have been written to the 
outpu t file, the entire text must pas.'> 
through before the beginning can be 
reread. 

VEDlT has command mode in ­
structions to open and close iles, to 
read and write lines, and to switch 
logged-in disks . There's even a single 
command to process the entire text 
and restart at the top f the file, 
However, these instructions aren' t 

needed in the simplest cases . VEDJT 
does auto-buffering while in visual 
mode: i yolJ page past the end of the 
buffer contents, the first lines are 
w ritten to output and new lines are 
read from the input file. Normal ly, 
the buffer is no more than 80 percent 
full , leaving lots of ro m for inser­
tions . VEDIT al o writes to the out­
put .file if you fi'll the buffer by inser­
tions . 

My xperience with othec editors 
proved that supposedly legal opera­
tions could hopelessly scramble files 
on my disks. l've lried all the com­
binations that usually cause trouble, 

* 

but VEDIT seems to handle them 
Aawlessly. 

What VEDIT Doesn't Do 
J haven ' t found any serious bugs in 

VEDIT. A minor problem arises 
when you use the termina l's Repeat 
button to move the cursor around 
quickly or to delete a long string of 
characters. This works until VEDIT is 
required to do more than a simple op­
eration . For instance, a repeated Up 
Cursor works until the cursor r aches 
the line where VEDIT must er II 
down and write a new top line for 
each incoming Up Cursor. If Up Cur­
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EPSON MX 80 , . , . .... , ..... , .. $475, 
MXBO FIT , . •• ,., .... . . , .. , .... .. $630. 
M 100 ·· · --·-· · .. . ... ·-··- ­ .5725. 
Craltra.>. oplron . , . , .. , ... . . .... .$ 95. 
Rs232 interface , , , , .•.. , • . , .. , . ..SI 70. 
2K Buffor , . . . . . . . . . . . • . . . . . . $140. 

.. 
0 z 
z 
!' 

M ICROANCELO Pria Lower·"d 
SUBSYSTEM W/ LIGHT PEN ., .. 52,JOO. 

lncludes 5-100 graphic card , 15' moni ­
tor. del ched keyhoard, ligh t pen. 
Without light pen .... ,$1 ,930. 
Graphics card alone . . . .$ 975. 
Scrucnware Pak fl , , ...S 350. 

TEKEM: Tektronix CR1ulator . . S JSO . 
Color >)'slems from 4 10 2Sti colors. Bask 
color system (4 colors) , . . . , . .S2,J30. 

3M SCOTCH Disl..rrt.es In s torag box 
5 box minimum . price per boic . 
740, s· s / sd . . . , ... , . . , ...... $29.00 
741, s· s.st dd .. .. . .. ,, ..... 535.so 
74J, a· dd/ dd _. _ . . . ...... , .. 545.50 
744--0, 5 V. • soil sectored or 744-10, hard 

set t ored, singl• sided , ... , ... $28.50 
Head cl an ini; kit ••. , .. , ... .. . . $28.00 

WHITESMITH : The Complete C-com ­
pilcr produces npllm tzed n;Hlve code for 
ZBO . PASCAL From Whitesmilh a llows 
intermixing of C 8c PASCAL Full PAS­
CAL as defined b~· J11nsen & Werth, 
discounled price. TEI MAINFRAMES, 5-100 

M 112 $ 620. MCS 122 . . S 745. 
RM 12 $ 655. RM 22 . .S 790. 
OEM &. Qty . di coLJ n ts offered 

dBASE ll Bring; power of mainframe 
database software to a mirroc:omputcr. 
Man11al a r1d demo s:uftwat ' , ..$75. 
Complete package with money back 
guaran tee ! ................ . 559S . 

HOUSTON INSTRUMENTS 
PLOTfERS St~nJard &t In t llig n1 model 

vusudace are;is o! 81r1 • 11 ' to 11 " 
17 '. Fmnt pand el~ctnmic controls . 
DMP-2 . .S 935. DMP-3 ...Sl,195. 
DMP-4 Sl ,295. OMP-S $1,455. 
DMP.O . Sl ,685 . DMP·7 , .Sl,865. 

COMMUNICATIONS SOITWARE 
Enables communications from a mkro lo 
a tennlnal or to anoth!!r micro , mini r 
maxi compu1er. Source code . , , . , ,$500. 

TARBELL 
Double den~ily cootroll >t 

zao PU ......... . 
.$435. 

. .. 395. 

MICROSOFT COBOL-so . .5560. 
BASIC-80 (lnterp.retor) , . , . , . , ,$270. 
BASIC COMPILER: . . . . . . . ..530S. 
FORTRAN-SO , , , , .$380. 
X·MACR0-86: , , .5275. 
muLISPl muSIMP: .. Sl!Xl. 

CORVUS: Hard diok &: Constellation 
nelwork for S-JOO sy~tems, TRS 80 
Mod Ill , Apple II , Zl•nlth , l!rox 820, 
V~dor, Supcrbniin , Nurl hstar, NEC, 
DEC LSl-n . Aho•, Alpha Micro 

Oisqm nt prices. 

MICROPRO 
WOROST AR: .. , . . . . . . . . - . S.320. 
MAIL MERGE: ­ - - > > • sno. 

PMMI 5-100 Muu= 5385. 
Compa tibll! w/ tdex & Twx, 51 to 600 
baud , On boud pulse dialer. 

TWX (TELEX ll) SOFTWARE SJ50. 
Send/r~-ilive with a microcomputer con­
n cle<: dlrec1ly tu WU lin " El1minate 
paper tape. Messages can be fortnattcd 
w / le>tt rd lt o r. 

OUVETTI DAISY WHEEL PRINTERS 
Mutld 311 (Jt!CPS) ,$2,150 . 

HAZELTINE 1500 
1510 
1520 > 

ESPRlT 

> > $ 885. 
> ,$ 980. 
' 51,210. 

. S 695. 

TELETYPE 
Model 4320 A AK , , 
Mudd 4JA rt 6 l e l' ~ I . I . l•1pe 

·• 
QUICKSCREEN ­ -. - . -. - .sw1. 

Use CRT as scrn1ch pad, produce quality 
screens. create reports &: forms. 

Overseas Callers: TWX 710 588 2844 
WE EXPORT Phone 212 -148-6298 or Cable: OWENSASSOC 

JOHN D. OWENS Associates, Inc. 
SEE OUR AD ON FACING PAGE 
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Yoo can save buying wholesale wUh our buying service. 
As your agen l we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of whal we save 
you off fue list price. We have aoces.5 !o over 500 rnanula.c· 
turera. Call for present wholesale ma ket conditions. Examples of 
total prices belng paid by our clients (including our fee) are: 

sor consists of the sequence ESC A, 
the Escapes can get lost, and one or 
several As may appear in your text . 
VEDIT's author, Ted Green, te1ls me 
that this problem is a t its worst on the 
Heath H-19 term inal- the Repeat just 
sends too fast. 1n the absence of an 
interrupt-driven input buffer rou tine, 
the only remedy is a light touch on 
the Repeat button . 

You can' t enter control characters 
or reverse-video text into VEDIT's 
text buffet while in visual mode. pre ­
sumably becau e any control charac­
ter is a potential special function key . 
You ca.n , however, switch to com­
mand mode, insert, say , your CTRL­
L form feed , switch back to vi ual 
mode, and there it is, represented by 
the usual ~ L. 

Unfortunately, VEDIT doesn 't pro­
vide a means or sending text to a 
printer. T he only way you can print 
current text is to exit and use some 
other program. I find this annoying, 
but it hasn 't caused me to take my 
command editors out of retirement. 

Conclusions 
VEDIT is a convenient, friendl y, 

full-screen editor available at a rea· 
sonable price. lt has several features 
specifically designed for program pre­
paration and, for that purpose, has 
distinct advantages over command 
editors. It's readily adaptable to a 
wide va riety of terminals and takes 
advantage of smart-terminal features. 
Special func tion keys can be assigned 
whatever functions you wish . If you 
don'l have special function keys, 
substitute control characters and 
escape sequences of you own choice. 
The well -documented customization 
process is easily accomplished. 

In addition to its screen mode. 
VEDIT has an adequate command 
mode. The command mode is useful 
in setting up string searches and 
substitutions; it also allows iteration 
macro commands that include trans· 
fers into visuaJ mode and back. You 
won't spend much time in command 
mode . As part of a word-processing 
system, VEDIT has several limita­
tions. You can't underline or even in­
sert control characters in visual 
mode, and you can 't send tex t to a 
printer. • 

e 
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COMPUTERS 
Alpha Micro 1030 $12,047.00 
Alpha Micro 1051 17,634.00 
Alpha Micro AM · 101 1 
Ahoe 8000·10 
Altos 8COO-l 5 
Altos 8CXX). 2 
Alta; 8600· I 0 
Arch!ves Mcxlel l 
Archrves Model ll 
Archive$Model m 
CCS Series 300-!A 
CCS Serles 400· l A 
Cromemco System 3 
Cromemco Z-2H 
Dynabyte 5200·A2 
Dyrabyte 5200-82 

SGnWARE 
Dbasell 
Spellguard 
Datastar 
Si:ellS!<ir 

PRINTERS 
Anadex9000 
Anadex950l 
c. !toh 25 p 
C. ltah 45 P 
Diablo630 
Dlablo 1640 
Malibu 165 
Malibu 200 
NEC 3510 

9,313.00 
6.397.00 
3,58.:WJ 
2,629,00 
9,385.00 
4,794.00 
5,532.00 
6,269.00 
4,41 4.00 
6,374.00 
5,650.00 
7,521.00 
3,21 6.00 
4,896.00 

500.00 
200.00 
230.00 
180.00 

1, 100.00 
l,278.00 
1,325.00 
1,700.00 
2,075.00 
2,444.00 
1,796.00 
2.320.00 
1,795.00 

Dynabyte 5615· Al 
llhaca C 8. l2BKSSIOD 
llhaca Sy$. 2A W/Panel 
NECOOOIA 
NECBOL2A 
NECB031 A 
North Sta.r 64K DD 
North Star Advantoge 
Televldeo System J 
Televideo System ll 
Televideo TS-800 Term. 
TeleVideo TS-802 
Televideo TS-802 H 
Vector2600 
Voolor 3005 
Vector SOOS 

Wordslar 
Basic Compiler 
For1ran 80-CPM 
Vi.siCalc 

NEC5510 
NECS520KSR 
NECS530 
NEC7710 
Epeo.n MX80 l.n stock 
Qw:ne Sprint 9-35 
Oume Sprint 9.45 
Oume Sprint 9 -55 

CRT, DISK DRIVE, MODEMS 
Alpha Micro AM-600 8,075.00 Hwslon!nstrument DMP-7 
Anderson Jacobsen 1266 64 1.25 Lobe Dual 8" DSIDD 
DEC VT 100 1.495.00 Lobo Dual Mini Drives 
Hayes Mlcromodem Apple 275.00 Morrow JOMEG 
Hayes Micromcxlem S-100 319.00 Morrow 20 MEG 
Hooslon lnstrumen1DMP·2 819.00 Morrow26 MEG 
Ho.istan Instrument DMP-4 1,063.00 

8,396.00 
5,4 1.00 
2, 41.00 

865.00 
565.00 
865.00 

3.073.00 
2.995.00 

2,380.00 
5,311.00 
I ,324.00 
2,629.00 
5001.00 
4,221.00 
6,458.00 
7,308.00 

305.00 
277.00 
375.00 
160.00 

2,345.00 
2,645.00 
2,345.00 
2,345.00 

485.00 
J,738.00 
1,996.00 
2,005.00 

1,528.00 
2,234.00 

855.00 
2,750.00 
3,650.00 
3,375.00 

For latest wholesale prices and to order Call Toll Free 
800-227-2288. Jn California call 415·376-9020. 
Assembly. integtation and testing also available from 
our service departmenL 

ASK ABOUT OUR LEASING PROGRAM. 

Crsdll cards add 3% handling lee. Prices rubloot 10 change wdhoul 
natl.ce. Minimum lee $100, 15% cancellation I . 

We are buying agents forVISA 
overseas computer dealers. 
Export Mnices available. 
lntematlonal Telex 470851 

1ME PURCHASING AGENT 

1635 School Sl., Suitet JOI, Moraga, CA 94556 
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MicroMed™and MicroDent™ make your practice perfect;M 


t L n . 
They're the real solution to the problems confronting every 
physician's and dentist's office. Each is a unique package, 
developed through years of \A/Ork in close conjunction with 
doctors and dentists . They'll help you treat your patients more 
e1ficienlly and accurately, while saving~ time 
and money in the process. 

s 
Whether you are in private practice or a member of a busy 
group, there's sufficient capacity to handle your needs. 
Thousands of patients can be accommodated on Ooppies, 
and even more on hard disk. MicroMed and MicroDent 
can easily handle everything in your practice from bil\tg to:ifklent records to complex insurance forms. With mi ions 

rs of actual use in medical and dental offices 
throughout the country, they stand alone at the top, 
in a cfass by themselves. 

We know you're after solutions, not more problems. Our 
menus are simplidty itself, and are designed for your 
convenience (not our programmers'). The computer displays 
your options at every step. What could be simpler? 
Your own office staff can easily take care of the routine 
so that you can devote your valuable time to your patients. 

bo 

Many patients have several different types of insurarice 
coverage. With MicroMed and MicroDent you can enter almost 
any form, keep track of which patients it applies to, and gel it 
processed and ready for mailing. When new forms come out 
(as we all know they will) you don't have lo pay for custom 
programming, you can modify the lorm print format yourself. 
With our exclusive Formulator'" system it takes just minutes. 

The biggest surprise of all is that MicroMed and MicroDent 
are just $2000 each. Plus, having your own office computer 
provides you with great tax advantages. If you like what you 
see, contact your nearest computer store. They can provide 
you with MicroMed or MicroDent on any CP/M~ based 
computer for an amazingly economical price. Or, if you already 
have a computer, a demo disk and manual set is available 
for just $75, and allows you to run the entire program. 
The manual separately is $50. Send for one today, and 
make your practice perfect! 

Forget about problems with outside billing services or 
manual record·keeping. You exercise absolute control over 
your billing procedures. Finger-tip patient recall lets you know 
~ whose accounts are due and what services were 
performed. Account aging is automatic, and past<lue notices 
or s tatements are printed and addressed, ready for mailing. 
All types of reports may be requested to help you better 
understand your finances and cash flow. Daily backups 
are created automatically. 

Demo disk and manual set $75! 

Dealerships are available to established computer vendors 
on a territorial basis. 

See Us At 
West Coast 
Computer Faire 

' 'Mlc:roMed, Ml<ToDenl, ond fotnlUlato< ""' tnidanar~ of~ 
9CPJM ii a ros!ste:rm troclcmark ol D.sital Raeatdl 
Cop,rrl!dU C> 1981, SoltwareHa..s 

Automatic billing for any patient load 
Handles practices with up to 20 doctors 
Accepts all insurance forms 
Exclusive "Formulator" form system 
Multiple insurance coverage 
Insurance preauthorization 
Automatic statements with aging 
Instant access to patient records 
Full transaction and treatment details 
Cumulative totals by doctor 
Profitability analysis reports 
Mailing fist maintenance 
Can be linked to word-processing 
Appointment recall with reminders 
Maintains hospital and lab codes 
Keeps track of referring doctor codes 

P.O. Box 36275, Los Angeles, CA 90034 

(213) 731-0876 • lWX: 910-321-2378 



System Notes 


Add a Cassette Interface 

to Your VIC-20 


William R. Hale 

3309 June St. NE 


Albuquerque, NM 87111 


During the time I've owned a Commodore VIC-20, I've 
found it to be an excellent home computer. You really get 
a lot for your money. With so many excellent peripherals 
being introducted recently, the VIC-20 will be a gr~at ad­
dition to the home computer market. I do feel. however, 
that the price (almost $100) Commodore is asking for a 
cassette recorder is a little high. Thus, I decided to design 
my own interface. 

Figure 1 (on page 274) is a schematic of an interface 
that allows use of an ordin_ary, portable audio-cassette 
recorder to store programs from a VIC-20. The cost of 
the few parts needed, including a plastic case, runs about 
$10; the parts are available at Radio Shack and other 
electronic parts stores. The audio tape needed to store 
programs need not be of high quality due to the tones the 
VIC-20 uses. The cassette "shell" itself should not be so 
cheap that it causes the tape to drag. 

Most of the components I used were already in my 
home stock, including the 6-pin connector to the VIC-20 
motherboard. (See figure 1 for part numbers.) The 
VIC-20 outputs 0 to +4 volts (V) and prefers as an input 
a signal of an amplitude between 0 and - 4 V. (Later 
testing has shown that the VIC-20 will accept a 0- to 
+4 V input if the signal consists of true square waves 
and does indeed range from 0 to + 4 V.) Capacitor Cl 
allows the recorder to receive a normal AC input; the 
combination of C2 and CRl allows DC restoration for 

the VJC-20 input . R2 is merely a fuse to protect the 
VlC-20 . 

L1 is an LED used to indicate that data is coming into 
the interface and is of sufficient level to properly operate 
1C1, which is being used as a wave-shaping circuit. Ll 
isn't a necessary part of the interface, but since the 
SN7404 has extra inverters, you might as well use one for 
the indicator. Switch 51 is also unnecessary because you 
can tie the line coming to it low. However, if you do this, 
be sure your recorder is in PLAY for the load and verify 
operations and in RECORD for any save operations 
before pressing the return key. Switch $2 is needed to re­
wind the tape. Always return this switch to REMOTE im­
mediately after using it in MANUAL. 

My particular recorder, Superscope Model C-76, uses 
+6.7 V to drive its motor, so I was able to use the 
VIC-20 's motor-power line directly. Figure 1 also il ­
lustrates an alternate method for controlling the recorder 
using the VIC-20's +6.7 V motor line as a control signal . 

Notice that the shield on the AUX input of the recorder 
is not connected to the VIC-20 system ground. I found 
that if I tied this line to the VIC-20 ground, noise would 
appear on the external speaker output of the recorder 
while I was attempting to load a program from the 
recorder. This noise was of sufficient level to trigger the 
input of inverter !Cl prematurely and cause an error 
message to be generated by the VlC-20. • 
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.y1~ VIC 20 
~i:,'!>~sonal Computer 

$ . . 'Iii!!!\·vtff- = 
V1c·2<l 3K oy MPC 69 

VIC· TV MO<lule 
 19 


68
Vic Ca~seu 
44
Vic Pack Pfogram 

V•C 1530 Co1nmoao1 Da1asse11e . 69 

VIC 1540 D•s Onve 
 499 

VIC1515 VIC Grapn1c Pr+n1er 399 

VIC 1210 3K M mory E•pancler 32 

VIC, 110 SK M~mory Expandor 53 

VIC 101 1 RS232C Te1m1nal 1n1erla<:e 
 J3 

VtC 11 2 VIC IEEE-•88 Interlace 
 86 

VIC 121 I re 20 Super f.p~nder 53 


45 

VICl2 13 VICMO Machin Languag Momior 

VIC t212 P'o r1Jmme1s Aid Cartridge 

JS 

\/1Ct901 VIC AVE GERS 23 

VIC t9<JJ SUPERSLOT 
 23 

111C 1006 SUPER ALIEN 
 19 

VtCl!l07 SUPER LANDER 
 23 


23 

VIC 1909 • tDNIGHT DRIVE 

VIC190B DRAW POKER 

23 

VT D6A Reciea11on Pack A . 
 Jd 
VT •07A Home Calcula l•on Pac A , . , . , .. 44 

VT164 Pro.gr mmabte Cha•acter rGrame-grap111cs 12 

VT292 VIC T1nm I Tl'fm1 na1Emutato• 
 9 


FREE CATALOGUE 
1-800-854-2833 

ATARr 

800 
 ~ 16K ATARI 
Atari 400 Compuler ... • 319 

AJi111 410 Pro91am Recorder ... ., 59 

Fllaro 810 Disk Drive . 425 

Atari 820 Print r 249 

A.tan 825 Prin1er 599 

Atott 850 lntetface 159 

Ass t!mbt r Ed itor •5 

Atari Jo ~t .cks 17 

Atari Paddles 17 

Basl<etball 30 

Compu1e1 Cness 30 

•nv11a1 1on co Prog111mm1n9 17 

Music Composer . •5 

Star Raodo s ........ "..... ., 35 

Super Breakoul . 30 

M1sslle CommancL 32 

As•ero1os 32 

v~slcalc ... ' .... '' ... 180 

AWI 6k RAM by MPC 119 

Alan 32K RAM by MPG 149 

A1ar1 l Shek 35 


...11111111--­
A E! 

EPSONS 
MXBD GA L 

NIXBO F/ T GALL 

MXlOO GALL 


- , , 
ACCESSORIES 

16K Romcard by MPC . , , , . 99 

CPS Mul1tlunc11on Caro oy Min Comp , . 185 

hp•ns1on Chassis by ~In Comp , . • 595 

Joystick oy TG , , • • 7 

~ ic romoaem II by Hayes . . . .. 295 

CCS • 7720A . 99 

Smrutmoclem by Hayes . . . , , . . 239 

Vorsa·Wr1t r 0191111 r Drawing Sys by Versa Comp . 199 

111aeoterm t80 Column Carat by Vrde• . . .. 269 

Z·BO Sol1card by M•t rosor1 • 299 

Null'Crtc Keypad by Keyboar<I Co 119 

Joypor1 by Sirius . 69 

K yboard Enhancer II .. 129 

Cor us Haro 01s Or+• CALL 

Low r Case Adapter by MPC . . 35 

Poda•e Adap 1 21 

Serial Ca•d by ccs •77 IOA •29 


NEWI 
32K RAM . . ' 139 

Mo1aC a1d by Mel•morphlc CALL 

Speechlink 2000 by Heur l•lica 249 


SAVE! 

CALL FOR BEST PRICES 


SOFTWARE

Ap I~ Pante . . . . 24 

Atkomsione oy Le<;el 10 .. 34 

Asteroid Field by Ca\o'aher ..•••.. ., . 19 

Bus•ness Pkgs by Con11n nlal . .. . 199 

Casile Wolf ns1.,1n • . . . . 2• 

OB aS1e1 111 by Stoneware 169 

OB laster Ullllly Pkg , .. . .... , . , 89 

o Sklop Plan II by Person al Soltware , 159 

Epach by S1r1us . . ... 29 

Hghl S1muta1or t>y Sut>-Lc91t 3• 

COl'\l 1nc11tal Sofh are . , CALL 

Gorgon by S1r+us . , . . 35 

Home Money Minder by Con11ncn1a1 29 

Hungry Bey oy As1ar • 21 

Magic Window by Arl ·SCI 89 

Olymp1~ OecatMlon 2• 

Personal Filing System 69 

PFS Rl'pOll 69 

Raster .. Blastor 29 

Robo1 Wars Dy Mu•e 31 

Sargon 11 Cncss Garn by Haydon 29 

Sp ce Eggs by Smu• 25 

Spolls1ar t>y M tcropr o . 169 

Super $1ella• Trek by Raonbow 33 

Sup ·1e.i 11 oy Muse 119 

Ta;1. Prepar ' b Howardso~1 . 139 

Thun rb1rds lly Astar , . , , , 19 

V1s1c•lc II by Personal Sollwnr , . • . 155 

Vts1trend ,V1!.1pfo1 oy Personal Sol1w:1.ro t99 

V1&1llle oy Personal Software 199 

Wo1ds1ar by Micropro . . . . . . " 239 

Ptach Tree Acctlng Sortw1re CALL 


·APPLE IS A REGISTERED TRADEMARK 

WE CARRY 
A HUGE SELECTION OF 

MONITORS 
AMDEK. SANYO, NEC & ZENITH 

PRIN TERS 
PAPER TIGERS. C. ITOL & OUME 

MED IA 
DYSAN. VERBATIM. ETC. 

Tho WEDGE 110 Uni! 32K RAM •• ,. •. , • • , •• • , • •. . , 549 

32K Memory Board tor use wil t> rno WEDGE .. . . . . 179 

NEC 12" Green Screen . 169 

NEC A<ld-on dual M1n1 Ome . . . . . . . . . CALL 

NEC Compu1e< PC8001 ·A 32K ... . . . . . . . . . • . . • . . . 995 

NEC Dual M1n 1·0riv1> .. . . . . . . • • . • ...• CALL 

NEC FOC 110 Port . . . . . • . . • • • 149 

NEC Ht· Ros Cotor Mon1101 929 

NEC I 0 Untl 32K RAM • • • • • • • • • . . , 595 

NEC Impact Printer Cab 'e • • . • • • , • • . • . • 49 

NEC 1mpac1 P!inler f /T , • ., . . . • .. . • . • . .. , ..• 695 

NEC L OW Rl!S Colo• Monitor • . ...•.•• - .... CALL 

NEC Sp>nwrtler •6510 tScr+at) . . . . 2785 


Wo1dSlar conlig§.,9if,!~~~~ . •......... 299 

SuperCalc configured lor NEC .. , ..... , • . , •.•• , , 279 

NEC Wore1p1occssor & Accoun1ong Sotfw••• • , • , , CALL 

Many more sollware pac~age$ and language. 

{Pascal. For1 ran , Cobol , etc) are available con figur ed ro1 

lhl! NEC BOOIA Ccmpulcr 

Please can or write tor a e>roduct pr1ce Us• 

[tcammadare 
CBM 8032 $1095 

4016 799 

4032 995 

8096 .. . . .. . . . . . . . ..• • . . . 1795 

CBM4022 P11n1e1 , . .. . . . .. • • . . •. . . • . •. .. 529 

Tally 8024 • .•.•.•••...•... 1699 

C0M4040 Dual Ors Or+• . . .. •• • .. • •. . •• • . 995 

CBMSO~O Dual Dos Dri.e 1339 

C6M 203 I Sing•c Dist Qr, e . . • . • .. 525 


WordPro 3 Plus ..$On-W.~RE . 
Wor(lP10 4 Plus . . . .. .. 1 •• , ••••••• • •• ·• •• • 


Commodore Tax Packagr. 

V1s1calc . . . . ..... 

BPI G neral Ledger . . 

OZZ 1nro1ma1<on Sys1"m 

Dow Jones Por110110 .. 

Pascal . . • 

legal Tim Accoun11ng 
Word Crall 80 

Creal e- A·Base 


COMMO.DORE 64 .. .. ...... CALL 
HOW TO ORD·ER 

0 1 derin91n lO' mo11on Pnonnoroers using VISA . MAS EH · 
CARD AMERICAN EXPRESS OINER·s CLUB, CARTE 
BLANCHE bani.. w1•e Hansler cash~er'sor cet11hed cnec . 
money o rde1 or p~rsonal cnec~ (allow 1 days 10 clean 
Uni ss prepa•cJ w11 h cast1 plea:se add s•..e for stuopmg 
handlin g and insurance. ~ minamum !5 00) Calltorma res•· 
oenls illdd 611 • salos ta• We accept CODs OEM's 4nso· 
1u11ons and cor·oora1 !:0:"-S plea5e send tor a wr 11ten QYO­
ta11on All ~wpmo-nt is su b1ec 1 to price chang and 
ava 1lrtbll1! y without nohc All equipment ts new arid 
cornpl 1e with manufacturers warranty (usuallv 90 days) 
Showroom pr.cc5 may dieter r,om mail ordet prices 

http:Sol1w:1.ro
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System Notes----------------------------------------------------------­

SIMULATE PUSHING 'PLAY ' 0"1 RECORDER 

S I ST BV 
~-----...-- .' 

LI VIC 
OATA FEED +SIJ 

VIC - 20 

READ 
___._ ...... 

-~---

- J1...n..j -
0 
4V 

R2 
o.sw 

./ 	
SUPERSCOPE 
C-7 6 

+~i~ ~~_.._).._______,J1--__,11v1~a~w---+--------~-1_o_o_m_A____ ___ 
0 

MAN 

VIC+~V 

an EXT SPK 

"":' . . 

REMOTE 
CASSETTE 
RECORDER 

VOLUME AT B 
+!IV ---.--" CR! 


lN914 
____,, 
GND 

f
•· 

GC # 41 · 800 ~------------------------------------
l\MP # 225-Z -06-2- ~-l-0 1 1 
CINCH If: 251-06-30-160 I 

Hi.7VWINCHESTER.,, 880-065 I 0 2 
Ol 2N2907r----__J 2N22.22 

MAN 

R4 
470SlI 
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Figure 1: In terface between the VIC-20 and a sta11dard cassette recorder. Although the VJC-20 outputs 0 to + 4 V. it seems to prefer R 
0 to -4-V inp ri l. Switch 51 could be eliminated (see te:r.t), but it 's safer ta i11 ch1de it. Alternate so11rces for the connector to the VIC-20 
are listed: an alternate nwtor co11trol circu it is also shown. 
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New! Tl LCD Programmer. 
Hexadecimal and Octal Ca lculator/Converter. 
The brand new ti It-top Tl LCD Programmer can save you 
hours of work. It was designed speci fically for the 
problems you do, and has features that make It Ideal ly 
suited for applications in computer programmlng, 
debugging, repa ir and digital logic design. 

• 	Performs arithmetic In any ol three number bases - OCT, 
DEC, HEX . 

• 	 tn1e9er, 1wo·s complement arithmetic in OCT and HEX. 
• Ones comp lement capability in OCT and HEX. 
• Converls numbers between OCT, DEC and HEX. 
• 	FHleen sels ol parenth.eses avai lable at each of lour 

processing levels. 
• 	 logical funcHons AND, OR, EXCLUSIVE OR and SHIFT 

operale bit by bll on OCT or HEX numbers_ 

Unisource Electronics has committed to buy Tl's initia l 
production o f this unique product. Avai lability Is 
limited ! Order now. 
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15-Day Free Trial. t 
The be51 way 10 mralua1e the Tl LCD 

P•o11r11.mme1 Is to lry It vourserl - on ll'>e 

Job - for 15 day~ . If you're not 100% 

aatlsl led, slmply return II for a lull r9tund. 

Order now by oa lllng loll·lrne: 


!·!~?:.~~!.!~!~ ~ 
Unu open 8 •m to 5 pm CST t:::::::J 
Jusl give us your name, shipping address 

and Vlo.a o• MaslerCard number an(I we 

wlll charge lhe tax dllductlble' $75.00 

purchase price, p lus $2.00 shlpplno and 

Mndtlng (Texas residents also add 5% 

salas tax) to your accounl . Or sencl yout 

check or moMy order 10: 


Unisource Electronics, Inc. 
P.O. Box 64240 • Lubbock, lx. 79464 

Circle 392 on Inquiry cat<L 

. . 



Introducing ... 
THE TEC-86 SERIES OF 16 BIT MICROCOMPUTER SYSTEMS 


TEC-86 - COMPLETE 16 BIT 8086 MICROCOMPUTER SYSTEM - $4390 


FEATURES 	 • Two RS232 Seriol Ports 
• 	 Two 8 Inch DD Floppy Disk • Baud Rotes from SO to 19200 laud 

Drives (1.2 MB Total) • Independent Baud Rate for each Serial Port 
• 	 ROM Boot for MP/M-86 "" • 24 Porallel 1/0 lines (Three 8 Bit Pprts) 
• 	 641 Bytes of Memory • Attractive Industrial Quality Enclosure 
• 	 Vectored Interrupts 
• 	 16 Bit 8086 CPU TEC-86M4 - $7595.• 	 Heavy Duty Power Supply 

FOUR USER TEC-86 SYSTEM• 	 IEEE 696 S-100 
WITH lf'l MEGABYTE OF MEMORY 

ONE YEARTEC·86W - $10990. 	 TEC-86M4W - $12990. 
WARRANTYTEC-86 SYSTEM WITH WINCHESTER FOUR USER TEC-86 SYSTEM WITH '12 MEGABYTE OF MEMORY 

31 MegaBYTE HARD DISK AND 31 MegaBYTE WINCHESTER HARD DISK 

TEC-86 OPTIONS 
• 	 CP/ M-86iMSingle Um Operating System • Double sided double density floppy disks (2.4 MB total) 
• 	 MP/ M-8601Multi-User Operating system • 31 Megabyte Winchester Hard Disk 

Con<urrent File Access File Password Protection • Attractive Wood Grain Desk Top Enclosure 
File Time ond Date Stomping Print Spooling • Rack Mounted enclosure 

• 	 Additional Memory, 641( and 2561( byte increments • Alphanumeric terminals (80 chau x 24 lines) 
up to a system total of one full Megabyte • Matrix, correspondence quality, letter quality, and 

• 	 languages graphics printers 
IASIC-86'..., fORTRAN-8'""' PASCAl·86r-. 
CUSIC/86'11., PASCAl/M86t11., FORTH, 
CIS-COIOL and other High Level languages 

ANALOG TO DIGITAL DIG1TAL TO ANALOG 

DATA ACQUISITION AND CONTROL BOARDS AND SYSTEMS 


APPLE A/D $695 	 DIGITAL TO ANALOG S100 AID $765 
w/Timer· Counter CONVERTERS Analog to Digital Converter 


ANAL OG TO DIGITAL Converter with 12 Bil Resolution with Timer/Counter 

Timer / Counter 3 Microsecond Convenion 12 Bit Accuracy, 16 Channels, 

12 Bit Accurncy, 16 Channe ls, 30 KHz. Jumper Selectable Outpuh 30 KHz Conversion, Ave 

Conversion, Three progrommoble ±2.5V, ± 5V, ± l OV, 0 to Programmable Timer/ Counters for: 

Timer/Counters to: + 5V, oto +10v Time of Doy 


Trigger Conversions 	 Each operates independently Triggering Conversions 
Count Conversions Each DA( holds previous value Counting Conversions 
Counl EX"lemol Signals until on entire new word Counting External Signals 
Cou nt Bus Clock is prese nted lo it Interrupting the CPU 

Optiom: Programmable Goin; 14, 16 Bil Folly assembled and tested Options: Programmable Goin; 

Accuracy; 40, 100, or 125 KHz.; Expansion 14, 16 Bit Accuracy; 

to 256 Channels 40, 100, 125 KHz Conversion; 


Expansion lo 256 ChannelsCirc le 376 on Inquiry card. 

OfHEI FINES 100 and ,lP,.U' PIODUCTS AVAll.All.E, INCLUDING: 

ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit occurocy, 30, 40, HlO, 125 KHz Conversion rotes, 16 to 256 Channels, prog rommobje 

gain, timer/ counter$) , DIGITAL to ANALOG CONVERTERS (12 bl! occurocy, 3 microsecorid conversion rote ). 8086 CPU Boord, 1/0 Boards 

64K/ 256K Memory Boards, Reol- lime Video Digitizer ond Oisploy. Complele Systems also ovoiloble for Doto Acquisition, Video 

Digitization, and General Purpose Applications.. 


llQUEST OUR CATALOG FOi COMPLETE USTING, AND SPECIFICAJIONS ON THE ENTIH UCMAR PRODUCT UHL 


DEALER INQUIRIES INVITED TECMAR, INC. 

:i::Nc. 23600 Mercantile Rd. • Cleveland, OH 44122 (216) 464-7410 



with ourvarietyof qualitydis 

ASAP carries on ly the highest quamy floppy disk drives. to 
provide you with years of trouble-free service and superior 
performance. 
Data Trak•• double-sided, double-density drives from Ourne 
feature state-of-the-art technology. You get superior data 
integr1ty through improved disk life. data reliability and drive 
serviceability. 
Data Trak•• 5 (ANSI 51/4" compatibility) ........ Call for price 

Data Trak' • 8 (IBM compatibility) .. ........... Call for price 


Shugart drives have been setting industry quality and reliabili ty 
standards for years. Shugart's Bi-Compliant'• head assembly 
provides superior media compliance and high reliability. 
Model 801 !standard floppy) ................ . .. . . . $400.00 
Model 85D ...... . ........ .. ................... $640.00 
Dual Disk Drive Cabinet . . . . . . . . . . . . . . . . . . . . . . . . . . $225.00 
ASAP also provides a full line of high reliability disk drive 
subsystems. 
Part No. - Description• Price 
HDCB/1-HO - Cabinet with (1) Priam 10 megabyte hard disk 
drive wlth Microbyte Controller ............. Call for price 
HDC8/1 F+lHD - Cabinet with (1} Oume DT-8 double-sided. 
double-densi1Y drive, and (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller ......... ... . Call for price 
CABBH - Dual cabinet for 8" floppy disk drives 
(horizontal mounting) ....... .. .. . .. ... . .... . . S 225.00 
CABBV - Cabinet for 8" floppy disk drives 
(vertical mounting) ... . .. .. .. .. ............. .. $ 225.00 

CABBH/ V+lS - Dual cabinet with (1) Shugart SA801R 
installed (horizonta~ or vertical mounting) .. ...... $ 695.00 
CABBH/V-1-2s - Dual cabinet with (2) Shugart SAB01R's 
installed (horizontal or vertical mounting) •... .....$1095.00 
CABSH/ V+IQ -Dual cabinet with (1) Oume 01-8 double-sided 
double-density drive installed (horizontal or vertical 
mounting} . . . . . . . . . ...... .................. $ ns.oo 
CABBH/ V+2Q - Dual cabinet with (2) Qume OT-S's doubre­
slded double-density drive installed (horizontal or vertical 
mounting) ............ .. . .. ...... .... . .......$1275.00 
·AU cabinets come complete wi1h power supply. fan and fnlernal cables. 

llSllll (Bllii 42'1~.7ao1°rnia : 

COffipUter Inside Cahlorma: 

products, inc. (213) 595:6431 
1198 E. Willow St .. Signal Hill. CA 90806 (714) 8Q 12663 
For superior quality, high reliability disk drives. oontaci ASAP today. 
ASAP offers a30-day l>uyer pro tection pol Icy: full money-l>ack guaran1ee ii nol 
totally satisfied. 
Orderin9 ln!orR1<1llon: name. address. phone: ship by: UPS or truck.Please call for 
shipping charges. 

Terms: We accept cash. check, money orders. Visa and Master Charge (U.S. 

funds only) Tax: 6% Calif. res. coo·s and terms availal>le on approval (school 

PO's accepled). 
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Printers 	 2114 L-2/200 nS SYSTEMS WITH SPICE rrom 64K Dynamic RAM Board
Low-Power IK ~ 4 SI Ile RMIOkidala !lot Matrlx Printers 	 • Fully S· 100 bus com?m111;J (~ MHi)CALIFORNIA COMPUTER SYSTEMS1-16 ..... S2l!Oeacl1 5(1-99 . S200each 

Tluouoholll @80 dtaraclers per ltne: 76 h~ 	 fl4 . . . S2 7ll eacl1 too up S2A5 ~ch FOR APPLE II'" USERS • Low pov.er 
per minute 	 &08/ 450 nS Syncf'tnll(llJS Setbl lnteilice •8\IDC@ 700 m~ 
l'flnl Spe!ld 1111 CPS 	 Pail Numbm nl2.A .. . . . . PtlCf.. S14SOO •16VDC @ 100 mA 

82/1 - 81 ca1umn pnnler WI trac1o; 	 • 641( 8 bl1 ~ynamlc RAM 

JK ~ 8 EPR.OM ... $l 00 "'°ch or 8/SZ2.00 
Pr0gr1mnabl~ Ti mer63A - 1l6 i;ulumn prinlet w/lr~tlor 	 •16VDC @25 nrA 
Parl fl11m!H!1 7<140A . .. . .. . .. .. Price· S 95 00

Tl\11111~l!lll•l @. 136 cna1a1:to15 per une· 76 lines 	 27t6/5Volt • Bullt·lr> topaclly wllh L£1J lndh;alor ane 
per minute 2l( 8EPRO .... 	 vector 1r1lmmpl~ynlftrlll\DUS Serl•I l•lltllltfi 

Parl Number 771DA .... . ... .• f>nce: Sl3900
l'rlnl Speoo· 120 CPS 	 S475.00 Ammbletl &Tes1t1114152<10 . . . S1 .25 each 7~LS373 . .Sl.25 eath 	 C.ltf\41rfCloi* Mod~le 

741..52>11 ., . S1.10eath 74LS374 . •S1.25 eacliMA - 136 D1ium11 prlnw wl t1ac1or 	 Pnrt liulllbar 7424 . . . . . . . Prlee: S 99.00 'CP/ M Trllle MirX ol Dfgilgf ffoslliltll 
Thro ugl1pu1 rn•136 charatte•s oer lloe I 1,1 tines 	 1741.5244 .. Sl 25 ead1 ST245 . •Sl!<I each 
!Ml• m1nu1c ~~~~1n~~r~!f78,.~v~. ~' . . .. Pnca S 95.00 ATARI COMPUTER PRODUCTS 

Plrnt Speed' 200 CPS Support Chips 121( RnM/PROMMllllul~ ATARJBOO 


Pa11 Numoo 71 MA f'rlce: S 85.00
Cent ionics &RS-Zl?C 1nwf;'ri:u slijnd ~ ro on 	 8080A-CPU ..... s 2.00 ZflOA.SIO •.••• S2l00 (l6K) Pe11ona1 B~lncu Comput~r Fea1uras: 
model~ 82A &a;JA 2K serial b<1rle1 board (f'.S·ll'l 	 l.80A·CP\J .••.. i 6.95 11255ACS .. .. . 5 695 Patarlel lntzrtlCB 

Pan N11mber 712/JA . •. •.•• , Prli:~r s1~,oo • Computer cor1sole 
o~ l lon~r on ~JI modefs Cenlronlal 11-bil ?llmlM .. S 1195 .... 515~ZllOA.cl"C . lr!S7ACS 	 MllW!llllc Prucusor • Ats i BK basic
111ler tac.e and Ok1g1 a1)h HI-RPS Gr a;ihlcs &Iar>da1d 	 ZOOA-OART .... .!.1195 ParlNumb!lr 78 IIA.. • . .. • . f'f ·e: S319JJO • 'S1 full sllo~e alpna·mimcrickeyboardCIU Modeli>IA &Ml111R1rs Prln !r lnt1r1i<• 	 with four function keys~?5u_l~tor.s .s.oo 32tlll2 . .. 	 Par INumber n28A . ,.. , Prfoe:S125.00 • Operator"s manualEpson MX.flll 	 ' . S.80 
BO Coromn Dul Malrlw Print« 340TS . S70 J4(1fl2 . S.75 FOR S-100 USERS 	 • RF modulator 

32K SWkl RAM BoardChiiracw Sl!I lllll 9Ci-charac1er ASCII wlltr Connectors 	 • Power supply
1.9 1az1 Z~up Parl Number 2032C . . .• , , Prite: S6HUXl

descende~ 	 Call for PflceDll25I' S'.l.25 S?. 15 200 	 lliKSl!llc RAM l!GardGraphics charBcl~rs: 64 block cha1ai:l1<1s DB2.5S 5325 S.i 1~ 52.00 	 f'a1 I Numbel 1116C . . .. .... Price; 5290.00 Speda l Otfer: AddlUonaJ 16K RAM FREE. with 
Cl'fllrumc:s.s1ylc S.bfl par-aflel 1n1erface DB:& s 95 s 115 s 75 64.1( D1na111lt llAM Board 	 purchm ol sy~lem 
srood~rd;AIJllll! T~ RS-23Zinlerla£esaplion1'1 	 Parl NmTibc-f 20l'i5(: , . . Price.: SS!ll.00. ATARI 400 , . .. . . . .. ....... $349..00
100 PinIMSAI 	 ZOOA CPU Bllir~MX.SO FTffrlcilon Feed 

Gold/S-100 Solder1au Co11nocto1s 	 Pait Nurn~ 2810/I . . . f'rice S'llnlXI Atari Opllonal AccessoriesMX-IOO/IS2 Calumn S2.00 e.i.d1 a• 10/S2 40 each flDpp~ nJsk Con1rollrr Model M Oe~Clfjltlon Prial 

CALL FOR PR1CE & DELIVERY P~rt N11nio~r 24221\ . , , . . • . . • Price: SJliS.00 
 810 Dl~k Dme System ••• •• S 45.S 00Capacitors CPIM~ Ve1s;a112 2 Frne With Purchase 

Apple Pmllel lnlerface: S. I00 Malnlmna 820 >lO Column Doi


1 @ 12 Volt C.iamlc . Be Each or IOOIS7 00 
P~n Nvmller 22001\ . . , . . . . •. . Pr Ice. S-175.00 ~ alri~ Pnnler , •• •• • •S '89.00AEl-1 W/Cable ........ .. ... $69.95 
 Z!OIA (ZWAC). . . , . 5475.00DIP Sockets - LDl'I PfDlll• Tin Sold1tlll1 	 822 40 Column Ther111111• St~nclard 1n1e1 far~ S· 100 lllOlll!!~llltrlOC1arlpll111 1-!l 1tJ.4!I 50.gg 100 1111 	 Pnnw . .......•. •. S 299.00
• Comp,1tlble 'lillh fpS-On & OXiOala Pt in lets 	 Parl 1;omber 2501 A. , . . . . . . . . . Price; S150,00 

14 1~11 llnsl S 15 S . 1~ S 12 S 11 	 825 80 Clllu111n 001• !Jn.board Atmware !27081 4-l'llrt EarlJI 1(0 lruirf1C11 
Op1ione1 Cahfe:s S2.5.00 Part Number 2710/I . . . •. . . PrlCl!~ S245 00IB 1~11 Uu sl S .16 5 14 $.13 • S 12 Mair! Pllmer •.. •• •. s 625.IXI 

18 pjn tin sl S 19 5 18 S .16 S . 14A£t.21Almti 10 Epso~ Primer 	 Z.S.rlal 2•Panllfl VU Bo1nl Bll i\.c(IUs11c Mode111 . . • . • ,5 159 00 
lllt.C.Zll~S.eG 10 Epson/ Oktdata Pilnter 20pln1insot S 25 S 23 S 21 S 20 Pail Numb1!12719A . , ..... P1ir:e. S27500 6SO lnl-..tace Module • ...• ,S 1fi9,002~ pln t~n sr s 26 S 24 S .22 s .20 	 4-~0tl l'arall•I110 &oilllRSC-l/RS-232fmale10 male) 

28 p ntin s1 S 32 ! 3l S .29 s 'll 	 Pail Number 'ln!JA . . . . . _•. _. , l'fiQ): S195.00 •110 Cass•U~ Reoorder •• , •• S 80 00Serfel lnlerfi!Cll SEl·1 .. ... _..... S55.00 <ropintins1 S 42 ! '10 s j8 s ~ 	 CX;ll-04 Paddle Conlrol~ . . . . • ,S 17 95• A.s>/ntti!Ol\OUS 300. 1ZIXI. 2400 01 ~ Bf'S 	 Mlcrobyte Boards 
• CompaLlble wit~ Epson Primers 	 CX40-04 Joystlclls ~pafr) • , . , .. s 17.95DISKETTES from ASAP ZBOA/1..0 CPU Board• 75 10 9600 llPS 	 VertJiUm • Acomplele single board Z80A CPUwith INTRODUCING ASAP's 

·Min~rKturer/Modll # Ptlc. 6V." Ol, ka:l8' Beria1/paralleJ tn1eiface (21 Ser. (3) Parallel Atari BOO 16K HAM Module: $55.00 

An3tOITT·llO , •. .. .. .. ........51095.00 
 Sector frIce • Fully cumpallblo wlm p•Oposed IEfE 1 year wa1till1lY parts &labor 
Anadex·9f.QI W/2K bullet . . •. , . , .S1295.00 Mll52S-01 s~11 f0 /S27 fJO S-100 Bus Slandarcl 	 Alan Saflware !Mally"'°'" ovaDable)Diablo-mlO . .. • .. .... .S2ll!IS.OO MOS2S-ID Hartl IO 10/S27.511 • ZBOA CPU 14MHz version OI lhe ZBOJ aas~etball , •• . ••• , . , •..••.• . s 3000CJloh S1a1wrilei '15 . . . . . .S1925, M0525-16 Hard 16 IOIS.."7.50 Super B.reako111 • . • . . . . ..... . .. S JO 00

T~as lns1rumenis.a10 .. .Slllro.00 	 $329.00 Assembllld & rlffilfd 

tr Ollk~~ 	 Cl~s . • . . . . • . . • . . . • . . . . . . • s 32.00Oplional Monllor Program 540.00
Modems F002· 11XXl Hord V'ldeo f3sel • ,. • • • • • • • • . •. _ .. s 25.00 
/llitlllllOUrO' l'!IDCl!ll Priai F004-IOOO Soll Flopp~ Disk Controller J.DTicTni-Toe .•• • .. . • •• , • • .• S 2500 
Novallon CAT s 1119,00 51111 Raid~rs • . , • . • . . . • . . . • . . . S 36 00• OMA 10 wlll1l11 16 Mbyte al memory

Memorex • SlalHf-lne-an NEC76S lSI COOlfOlltrNova on s 10000 	 i\> leroids • • • • • • • • • • • • . • . • . • . S 32.00d·CA I 	 5'~/' msktkl • IEEE S-HIP Gtm1palibh1 	 Moslc Compos.er ..•. _ . • • • . • . . . S 42.00Novauon l\UIO·~•I s 229.00 p.,I M SI el D°"' Social ~r llll! 
DC H•Yes SmaJI Modem s 245.00 MEM);(l.1 llSgl Han! 10 10JS2500 • OMA arbllrnllo~ allows llSll ol mu111plo Elltu:alkl11al ROM ••••••• ••••• •• S 19 95 
OC H~yes M~oMocU!m•I 5 321100 MEMJ.W5 llS~I Haftl 16 IOIS2500 boards whMn a ~yslem Asseinlile! IEdllo1 . . • • • • .•. . . _ . . S 45.00 

!Apple) $329.00 AmmOIM &Tes1ed Tcle lin~ I • .•••.•. • •••• _ ••• • . S 24.00a· Clsl:i!itl 
Space lnvadlll5 •••.•• • • • . .•.•. S 30 00OC Hay6• Micro Mod•m 100 S 33.iCXI EM 3C60 11Sgl Soll 10153500 ·CPIMSl5000 Allilllnblo (Opllonal)

Ledcoll Lex-11 s 1:!100 MEM3IOI 21Sgl Soll 101545.00 Klngdom •. , • ••••..• . • • •••.•. S 12.95 
Llvetmoie UV-Siar 21lM s 14900 MfoMll!l.lll I/Dbl Soll 10/s.1500 4-Port I/O Board Ml!>Slle Command . • . • . • • • • . . • • s '.92.00­
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BYTE Printer Directory 

Curtis P. Feigel 


Technical Editor 


To say that the printer market has 
blossomed is to make an apt analogy. 
An immense crop of printers with ex­
citing features has flourished in the 
last few years. Unfortunately, a 
handful of thorns is waiting for those 
who make a hasty grab without 
carefully examining the field. Only an 
understanding of the present state of 
the art and knowledge of the printers 
available will help the personal­
computer user choose the best printer 
for an application. 

The printer provides an importan t 
and common man-machine interface. 
Recent advances in printer 
technology allow the use of personaJ 
compute.rs in many new ways : pro­
ducing letters, checks, and even pic­
tures . However, a printer st ill 
represen ts a large investment to most 
people- sometimes as much as the 
rest of the computer system . BYTE 
provides this list of printers and their 
features to help you get the necessary 
information. 

The newest printers offer standard 
features that illustrate the progressive 
thinking of designers and manu ­
facturers, al a low cost that would 
have been impossible two yea rs ago. 
Through the use of dedicated 
microprocessors, new printers pro­
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vide bidirectional printing, short-line 
seeking , and mult ip le-font 
capabiHty-features that are difficult 
to imp lement with mechanical 
printers . The presence (or absence) of 
these features is the key to selection of 
the proper printer. 

Understanding Prin ters 
Although a variety of printing 

technologies is avai lable, the tradi­
tional impact printer is still the most 
common. The other printing concepts 
find favor in specia l applications 
(e .g., if copy must be produced at 
high speed, an ink-jet system might 
be used) where special attributes are 
used to advantage. The following is a 
description of the printing tech­
nologies you will discover in the 
mkrocomputer printer market: 

Impact: Uses a type element with a 
raised character that s trikes an inked 
ribbon against lhe paper, thus 
transferring the outl ine of the 
character to the paper. This is the 
same concept used in the common 
typewriter, but manufacturers have 
added several twists to the idea. ln 
daisy-wlieel or thimble-type printers, 
the complete set of type elements can 
be removed and rep laced as a si ngle 

unit. This makes it possible to change 
type fonts (the style of the letters) or 
install characters not commonly 
available . 

The typical small-computer owner 
usually opts for an impact printer 
that uses a dot-matrix type element. 
This device prints characters made 
from dots in a closely spaced grid. It 
is popular because of its flexibility. Ln 
many units, the characters' form is 
stored in memory and can be changed 
easily. The presence or absence of 
dots can be controUed by the com­
puter (in some fashion) so that graphs 
and pictures can be printed . 

A rather unusual printer that might 
be classed with impact types uses a 
stylus to form the characters (an idea 
analogous to having a machine that 
draws with a pencil). The theory is 
that this system should provide the 
flexibility of a dot-matrix design with 
the fully formed characters of a daisy­
wheel-type printer. 

Thermal and Electrostatic: Both use a 
fonn of the dot-matrix print head, 
but depend on special paper to create 
the image, rather than ink from a rib­
bon. These printers are usually small, 
allow only 20 or 40 characters on a 
line, and have few extra features 
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Surprising Symmetries in A New Frontier Between 
Design and Letterforms ... Sight and Sound ... 

"Kim is the Escher-of-the alphabet. 
He has created a new art-form that 
blends beauty and ingenuity, and has 
made it so clear to us that we can try it 
ourselves '' Issac Asimov, Author 

Inversions 
A Catalog of Calli.qraphic Cartwheels by Scott Kim 
Foreword by Douglas Hofstadter 
Backward by Jef Raskin 

The striking designs that grace the pages of Scott 
Kim's new book appeal to us as both viewers and 
readers, tor words themselves are the subject of his 
calligraphic creations. With imagination and care, Kim 
bends, shapes, and sculpts words into novel and in­
triguing works of art. Inversions is more than a 
showpiece, though, as the author details the theories 
and techniques that lie behind his art and draws 
parallels to related perceptual exercises in music, 
linguistic wordplay, and even mathematics. 

ISBN 0 -07-034546·5 
128 pages; softcover 
$8.96 

" Scott Kim has perfected a personal ert form - one with 
grace, eleganca, subtlety, and surprises ." 
Douglas Hofstadter, author 
Godel, Escher, Bach: an Eternal Golden Braid 

"Scott Kim's Inversions ... Is one of the most astonishing 
end delightful books ever printed.'' 
Martin Gardner 
Scientific American 

" . . . sure to dazzle and delight anyone to whom writing Is 
dear ... " 

The New York Times Book Review 

"Here in this beautiful book John 
Whitney marries art to modern 
technology. Scenes that previously we 
would have strained to imagine, 
Whitney can now show us.'' 

Jearl Walker, Scientific American 

Digital Harmony by John Whitney 
On the Complementarity of Music and Visual Art 

Digital Harmony is the art of music made visible. 
Already acclaimed for pioneering the striking visual ef­
fects In 2001 and Star Wars, author John Whitney 
here establishes a new art form In representing the 
magic of music through computer-generated color 
graphics. The author also delves into the technicalities 
of his work, offering to share his methods with others 
who would explore this field of vast artistic promise. 
Digital Harmony is the vanguard of what is sure to be 
one of the most exciting art forms for years to come. 

ISBN 0-07-070015-X 
240 pages; hardcover 
$21 .95 

"Digital Harmony Is a peek Into the future when com· 
puterlzetlon will bridge the gap between art, science, and 
self-understanding. I loved It." 

Seymour Peperr 
Author, Professor Massachusetrs lnsritute of Technology 

Call Toll-Free 8001258-5420 
BYTE Books 70 Main St . Peterborough, N.H. 03458 
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because of their low cost. They are 
most popular in calculator-sized com­
puter systems where space is at a 
premium. 

Ink-Jet: This is actually a controlled 
spray of ink directly onto paper. 
Small droplets of ink formed at a noz­
zle are directed by electrostatic fields 
to cover the proper areas on the 
paper. This is a fas t way to print 
whole pages because the inertia of the 
droplets is far smaller than that of 
mechanka] systems. The system is 
flexible because the form of each 
character is computer-contro!Jed. 

Laser: Uses a raster-scan system 
similar in idea to a video display. The 
laser moves across a sensitized drum , 
"burning" a row of dots; as each row 
is completed, the beam moves down 
to begin the next row. The image is 
then transferred to paper, just as in a 
photocopier. Obviously, laser 
printers contain precision optical and 
mechanical parts , so they cost tens of 

thousands of dollars; but they are 
very flexible and fast. 

Because many of lhese systems are 
relatively new, manufacturers have 
not been able to bring down their 
cost. Because of this money factor, 
we will mainly consider the impact, 
electrostatic, and thermal types . Even 
the least expensive of today's impact 
printers has features that set it apart 
from the teletypewriter that was the 
common hard-copy appliance 10 
years ago . Here is an explanation of 
the concepts behind these features: 

Print Quality: An obvious considera­
tion for most people and small busi­
nesses. The quality of the characters 
that appear on paper is mostly deter­
mined by the printer technology 
used. Daisy-wheel and thimble-type 
printers produce fully fom1ed char­
acters that look similar to those pro­
duced by typewriters or typesetting 
equipment. Dot-matrix printers, 
although usually faster, are not as a 

rule capable of producing high­
quality printing (the exception is 
multipass types that allow their dots 
to overlap, giving a fully formed 
look). In dot.-matrix printers, the 
number of dots in the matrix is a good 
guide to the visuaJ quality of the 
printing (i.e. , a 9- by 14-dot character 
will probably look far better than a 5­
by 7~ot one). 

Character Sets: They can be an over­
riding factor if special characters are 
required . Although the type elements 
of daisy-wheel and thimble-type 
printers can be changed manually, 
many dot~matrix printers can be pro­
grammed with alternate character 
sets ; some come with several 
preprogrammed sets . Almost all 
printers follow the ASCll (American 
Standard Code for Information Inter­
change) convention that assigns each 
standard character with a 7-bit binary 
number. Few printers, however, 
a!Jow all UB ASCH characters. 

A related concern is the font, or 
style of type, used by the printer. This 

;;;:;;;;;;;;;;;;=====------;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii-;;;;;;;;;;;;;;;;;;;;;;;;-i governs whether parts of the lower-
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Apple, Cromenico, Micropolis, NorthStar, 
Osborne and Seequa. Computer8 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

257 West Street, Annapolis, MD_ 140 1 - (301) 168-6505 

13A Allegheny Avenue, Towson , MO 2 1204 - (30 1) 296-0520 


9330 Georgia Avenue, Silver Spring, MO 20910 - (301) 588-3748 
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case letters g, j, p , q, and y actually 
descend below the print line, whether 
the vertical lines of the characters are 
slanted, and whether or not the char­
acters have serifs (short lines that ex­
tend at an angle from the ends of the 
main strokes of the letter). Many dot­
matrix printers provide a feature to 
condense or expand the characters 
horizontally; some even slant or 
rotate the characters. 

Although most printers produce 
characters that all take the same 
amount of space, an important fea­
ture on high-quality units is propor­
tional spacing. (Perhaps you have 
noticed that typesetting-such as is 
used in magazines, newspapers, and 
books-produces characters that 
have a variety of widths.) This con­
tributes much to the look of a printed 
page. 

Speed~ Many printers include features 
that allow them to print characters at 
a high rate . This may be as simple as 
a character set that is draft-quality 
(the printer doesn't spend much time 
making the character look pretty). 

Circle 3S3 on lnqulry card. -+ 





However, two logical concepts are 
important to the speed of any printer: 
bidirectional printing and short-line 
seeking. A printer that does bidirec­
tional printing does not waste time 
moving the print head from the end 
of one line, at the right of a page, to 
lhe beginning of the next line at the 
left. It simply prints the next line 
backward, beginning at the right. A 
short-line-seeking printer skips over 
multiple spaces at a higher than nor­
mal speed and slows when the print 
head is located at the first printable 
character. 

Forms: Paper that the printer will ac­
cept is usually limited to one or two 

types. A large amount of computer 
printouts are done on fanfold paper. 
However, cut sheets are preferred for 
correspondence and reports . Some 
printers accept only roll paper, as 
used on adding machines. Forms con­
tro ls that allow the printer to auto­
matically find the top of the next fan­
fold page, and feeding mechanisms 
that load the printer with a single 
sheet of paper, are also available . 

(Fanfold continuous paper is sepa­
rated into sheets by perforations 
along the top and bottom of each 
"page ." A series of holes is provided 
along each margin for a tractor to 
move the paper verticafly through the 
printer. Fanfold paper is available in 

a variety of styles and widths, includ­
ing preprinted forms such as invoices 
and checks.) 

Following is a listing of printer 
manufacturers and their products. 
Where possible, the information has 
been taken directly from the maker's 
literature . But please remember this 
caveat: a manufacturer may em­
phasize one feature and neglect to 
mention other features. Although we 
have made every attempt to keep the 
specifications accurate and up-to­
date, errors do occur. Also, keep in 
mind that manufacturers reserve the 
right to alter specifications without 
notice. 

A D Data Systems fnc. 
200 Commerce Dr. 
Rochester, NY 14623 
(716) 334-9649 
Addmaster Corporation 
416 }unipero Serra Dr. 
San Gabriel, CA 91776 
(213) 285-1121 
170: impact , 5 by 7 dot 
matrix; 18 or 21 char/ line; 
50 cps; 6 line / inch; ASCil 
or Baudot characters; tirne­
of-day clock with battery 
back.up; self test; friction 
feed ; 2.25 inch wide roU 
Ffaper; RS-232, 63 char buf­
fer ; Centronics or Apple II 
parallel ; 8.25 by 12 by 5; 7 
lbsi $299 
180: impact, 5 by 7 dot 
matrix (9 by 7 optional}; 34 
or 40 char/ line; 48 cps; 6 
line/inch; ASCU or Baudot 
characters; time-of-day clock 
with battery backup; self 
test; friction or tractor feed; 
4.5 inch wide roU pa_rier or 
labels; RS-232, 40 char buf­
fer; Centronics paraUel; $399 
Alphacom Inc. 
3031 Tisch Way 
San Jose, CA 95U8 
Sprinter 20: thermal, S by 8 
dot matrix; 20 char/ line; 96 
char ASCII; graphics; 
rotated printing; roll paper; 
RS-232, 110 to 9600 bps; 
parallel; $175 
Sprinter 40: thermal, S by 8 
dot matrix ; 40 char / line; 96 
char ASCll ; graphics; 
rotated printing; roll , fan­
fold paper; RS-232, 110 to 
9600 bps; parallel; $350 
Alps Electric lnc. 
100 North Center Ave. 
Rockville Center, NY l1S70 

(516) 766-3636 
1200: stylus; 15, 18, 24, or 
36 char/ line; 6 cps; four col­
ored ballpoint pens; 
graphics; all characters 
created under software con­
trol of the host computer; 
friction feed ; 2.25 inch wide 
roll paper; 8.5 by 5.9 by 
1 .25; 1.1 lbs; $450 
1100: same as 1200 except : 
one color only; $325 
Ampe.rex Electronics Cor­
poration 
230 Duffy Ave. 
Hicksvllle, NY 11802 
GP300: impact., 9 by 9 dot 
matrix; 120 or 144 char/ line; 
80 or 300 cps; vertical tab ; 
paper out indicalor; 
graphics; self test; two 
character sets; friction feed 
and tractor feed ; sheet or 
fanfold paper; RS-232, 300 
to 9600 bps; parallel; 20.5 
by 17.S by 7.4; 44 lbs; $3165 
Anacom General Corpora­
tion 
Computer Products Division 
1116 Vallenda Dr. 
Fullerton, CA 92631 
(714) 992-0223 
150: impact, 9 by 9 dot 
matrix; 136 char/Jine; 150 
cps; 6 or 8 line / inch; 96 
char ASCII ; lowercase 
descenders; double-width 
characters; bidirectional 
printing; short-line seeking; 
self test; graphics optional ; 
paper-out indicator; top-of. 
form control; tractor feed 
adjustable to 15 inches widei 
fan.fold paper; RS-232, buf­
fer optional; parallel ; 34 lbs; 
$1495 
150Z: impact, dot matrix; 40 

or 220 char/line; 180 cps; 
four selectable char sets; 
graphics; tractor feed; fan­
fold paper; RS-232; parallel i 
$1650 
160: impact, 9 by 9 dot 
matrix; 80 char/line; 150 
cps; 6 or 8 line / inch; 94 
char ASCH; graphics; lower­
case descenders; paper-out 
indicator; lop-of-form con­
trol; tractor feed adjustable 
lo 10 inches wide; fanfold 
paperi RS-232 with hand­
shaking, 110 to 9600 bps; 
256 char buffer (lK to 41< 
char buffer optional); 
parallel; 17.5 by 18.5 by 
7.9; 34 lbs; $1450 
160Z: same as 160 except: 
96 char ASCII , 2 pass high­
quality mode; prepro­
grammed and programmable 
character sets; 70 by 70 dot 
graphics; self test; 4K char 
buffer 
Anadex lnc. 
98.25 De Soto Ave . 
Chatsworth, CA 91311 
(213) 998-8010 
DP8000; impact, 9 by 7 dot 
matri.x.; 80 char/ line; lU 
cps; 6 line/ inch r 96 char 
ASCII; bidirectional print­
ing; vertical tabs; double­
width chars; paper-out in­
dicator; self test; tractor 
feed ; fanfold paper; RS-232, 
110 to 9600 bps, 2 K char 
buffer; paralleJ; 18.6 by 14.2 
by 7.3; 27 lbs; user­
replaceable print head; 
$1125 
DP8000 AP: same as 
DPBOOO except: 96 char/ line; 
134 cps; Apple parallel inter­
face 

DP9000: impact, 9 by 9 dot 
matrix; 80 char/ line; 150 
cps; 6 or 8 line / inch; 96 
char ASCII; bidirectional 
printing; graphics. 72 by 60; 
compressed characters give 
106 char/ line at 200 cps; self 
lest; tractor feed; fanfold 
paper; RS-232; Centronics 
parallel; 22 by 15.4 by 8.3; 
30 lbs; $1550 
DP90D1 : impact, 9 by 9 dot 
matrix ; 80 char / line; 120 
cps; 96 char ASCII ; com­
pressed characters give 132 
char/line at 200 cps; tractor 
feed; fanfold paper; RS-232; 
Centronics parallel; $1550 
DP9500: impact, 9 by 9 dot 
matrix; 80 or 132 char/ line; 
150 cps; 6 or 8 line/ inch; 96 
char ASCH; lowercase 
descenders; underlining; 
double-width characters; 
condensed characters; bi­
directional printing; shorl­
line seeking; graphics; top­
of-form control ; self test; 
tractor feed adjustable to 
15.6 inches wide; fanfold 
p11per; RS-232 , 800 char buf­
fer; Centronics parallel ; 35 
lbs; $1650 
DP9501 ; impact, 11 by 9 dot 
matrix; BO or 132 char / line; 
120 cps; 96 char ASCII; (> or 
8 line / inch; lowercase 
descenders; double-width 
characters; compressed 
characters give 176 char/ line 
at 200 cps; underlining; 
graphics; bidirectional prlnt­
i.ng; short-line seek.ir\g; 
paper-out indicator; seU test; 
h'actor feed adjustable lo 
15.6 inches wide; fanfold 
paper; top-of-form control ; 
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INTRODUCING
CALCSTAR™ - another standard-Pre enting CalcStar

. • etting s ftware product in the WordStar• ...OTHER tradition.An . . CalcStar is MicroPro's new electronic . DISPENsr·BLE pread heetandfinancialmodelingptograrn­IN 11 a sophisticated, yet easy to u e, calculating 
and plannin~ tool for. CP/M: based comp.· uters. 

. The u1tunate electroruc spread sheet.BUSINESS CalcStar calculates solu tions to complex

PROGRAM FROM numerical problems in bu ine sand finance . 
Helps you make budget plans and sales fore­

cast~ with_gr at~r speed and accuracy. AndMICROPRO,.,. pr Jects figures mt0 the future to answer the .DST ' "what if" questions you f~c in b~sine s."' 
I~ And CalcStar also ha a unique M1croProTHE WOR iR

advantage: ltjoin with WordStar tocombin 
• spread- heet and word-processing capabilities inPEOPLE several pow 1ful way . 

CalcStar software eliminates the need to use ledger paper 
ever again. lt turn your video cr en into a "window" on 
a giant elecrronic ledger sheet, with up to 600 entries arranged 
the way you want. Then, by inserting formulas into CalcStar, 
you create financial models that simulate the futu re numeri­
cally. And predict the outcomes of your bu ines deci ion . 

When you notice what CalcStar can do for your bu ine s, 
you'll wonder how you ever got along without i . {If y u'r A gin nee al C..JcStor f turet 
now a WordStar user, you probably already know the feeling.) Runs (ln CP/M "'"'°" l 0ot abuv<., "'ith 80­

mlamn .!oCTl.-eJl. a.ddr1!$53bl• CUHC)t, •tld 11t lt:•>IThe MicroPro bonus. Like WordStar, CalcStar i -i8K memory. 561( or 1nori: it re nunt:ndt"fl for 
full.,.t utilU..tion packed with innovative features that make it versati le and 

Highly u>a friendly: C.,IJ up foll'""°',,."" fhdp
easy to use. Fearures Hke Automatic Forms Mode, which or u>< hdp menu. \\brdSmr-likc cu™" tomrn~nds. 

User·s ~uidt shows \'OU 1Ji<. b;i,,;.,., lnsmll lromle s an inexperienced user enter data into a pread shee menu OR • \\brdSmr 1.,. 

Smn·• formul.unnd fmmouolonr. wi> hdom , (or quickly and with less chance f error. 
onwe:nJ.c.oo: and lirschancco cmn.CalcStar's greatest innovation is its ability to join with 

/."'1 th fu n«IQlu indude veragc. mln11num. 
maximum. log:uiihm.s, e');ptlncn•:s., Bnd rt-grcssian 
;u\atys:is. 

WordStar. Which means, for example, you can use WordStar's 
printing options, like boldface and und rlining, to dre s 
up financial documents. And you can inserr ection f 

SOFTWARECakStar's spread heets into your WordStar documents. THAT MEAN BUSINESS
Thi kind of flexibility should come as no surpri e if 

you're already familiar with the MicroPro software family ­
a Une of programs designed to work together to multiply Cmc10Pt~ 

INTCRNATIONAI. CORPORATIONyour problem-solving power. Visit your MicroPro dealer co 
1299 fuurth Strec~ S n Rafud. DUforn"' \J4V0 l

find out just how big a difference all our products can MJ5)457· 990;Tdtx; )"1{1-368 

make in your business. We predict you 'II discover it's not just 
CalcStar or WordStar that's indispensable. It's MicroPro. 
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RS-232. 800 char buffer; 

Centronics parallel; 35 lbs; 

$1650 

Apple Computer lnc. 

10260 Bandley Dr. 

Cupertino, CA 95014 

(408) 996-1010 
Silent Type: thermal, dot 
matrix; 40 char/ line; friction 
Eeed; thermally sensitive 
paper 
Astronautics Corporation of 
America 
POB 523 
Milwaukee, WI 53201 
(414) 671-5500 
Autek Systems Corporation 
3200 Coronado Dr. 
Santa Oara, CA 95051 
(408) 496-04.00 

Axiom Corporation 

5932 San Fernando Rd. 

Glendale, CA 91202 

(213) 245-9244 
GP-80M1 impact, 5 by 7 dot 
matrix formed by single 
hammer; 80 char/ line; 30 
cps; 6 line / inch; 96 char 
ASCH; graphics; double­
width charadets; tractor 
feed adjustable to 9.5 inches 
wide; fanfold paper; RS-232; 
parallel; 13 by 6.75 by S; S 
lbs; $399 
EX-801 Micro Printer: elec­
trostatic, 5 by 8 dot matrix ; 
20 or 80 char/ line; 5 
line/ inch; 96 char ASOl; 
RS-232, 50 to 1200 bps, 256 
char buffer; ll.75 by 12.75 
by 4.4; 12 lbs; $599 
EX-850 Video-Screen 
Printer: impact, dot matrix; 
13 seconds / page; prints any 
screen image formed by 
dots; friction feed ; sheet 
paper; $1595 
IMP-l t impact, dot ma.trix ; 
80, 96, or 132 char/ line; 100 
cps; 96 char ASOI ; 
graphics, 70 by 70 dots; fric­
tion feed ; sheet paper; 
RS-232; parallel; $699 
lMP-2 ~ impact, dot matrix ; 
80, 96, or 132 char/ line; 100 
cps; 96 char ASOl; 
graphics; bidirectional print­
ing: friction and tractor 
feed ; sheet or fanfold; 
RS-232; Centronics parallEI, 
Apple Ir, PET. and l EEE-488 
interfaces 
IMP-4 : impact, 7 by 9 dot 
matrix, 80 char/ line) 100 
cps; 8 line/ inch; 96 char 
ASOl; graphics, 19008 
dot /1nch; bidi~cHonal print­
ing; friction or tractor feed ;. 
she.et, fanfold , or roll paper; 
RS-232; Centronics parallel, 
Apple II, and IEEE-488 
interfaces 
Azurdata 
4102 148th Ave . NE 

Redmond , WA 98052 
(206 ) 881-5100 
40-Column Desktop: impact , 
7 by S dot ma!rlx ; 40 
char/1ine ; 80 cps; 96 char 
ASCII; friction feed ; :Z .B 
inch wide roll paper; 
RS-232., 1200 bps, 80 char 
buffer; 10 by 6.5 by 12. 75; 
11 lbs 
40-Column Vehicle­
Mounted: same as 
40-Column Desktop except : 
10.5 to 15 VDC; 0.1 A 
(standby ), 4 A (printing)! 6 
by 12 by 13.5; 7 lbs 
BO-Column Desktop: impact, 
9 by 9 dot matrix; 80 
char/ line; 57 cps; 96 char 
ASCII; double-width 
characters; bold characters; 
bidirectional printing; trac­
tor feed adjustable to 10 
inches wide; fanfold paper; 
RS-232, 9600 bps, 80 char 
buffer; 14.75 by 4.25 by 12: 
12. lbs 

Base 2 

POB 354.8 
Fullerton, CA 92634 
(714) 533-0lli 
BODMST: impad, dot 
matrix ; 80 or l 32 char/ line; 
100 cps; 96 char A5CU ; 
graphics; friction or tractor 
feed; RS-232, buffer; Cen­
tronics parallel 
850! impact, 5 by 7 dot 
matrix ; 80 or 132 char/ line: 
100 cps; 6 linE' / inch; 96 char 
ASCII; short-Line seeking; 
bidirectional printing ; ver­
tical tabs; graphics; self test ; 
friction and trac~or teed ; 
fanfold or roll paper; 
RS-232, 75 to 9600 bps, 2K 
char buffer; Centronics 
l'araUel; 15 by 11 by 3; 15 
lbs; $799 
BOS Computer CorporaHon 
1120 Crane St. 
Menlo Park, CA 94025 
(415 ) 325-2115 

Canon USA lnc. 

- Components 

10 Nevada Dr. 

lake Success, NY 11040 

(516) 488-6700 
Cardinal Scale Manufactur­
ing Company 
POB 151 
Webb City , MO 64870 
(417) 673-4631 
2170r impact , 9 by 9 dot 
matrix; 132 char / line; 100 
cps; 96 char ASCII ; draft­
and high-quality fonts; 
double-width, tall , boldface, 
and combination characters; 
bidirectional printing; short­
line seeking; self test ; 
upside-down printing; dual 
friction or dual tractor 
drives allow printer to be 

loaded with two types of 
forms; fanfold paper; 
RS-232; Centronics parallel; 
20 b y 20 by 7; 70 lbs 
Centronics Data Computer 
Corporation 
1 Wall St. 
Hudson, NH 03051 
(603) 883-0111 
150: impact, 7 by 9 dot 
matrix; 80 char/ linei 150 
cps; 96 char ASCil ; ''inter­
national" character set op­
tional ; bidirectional printing; 
short-line seeking; top-of­
form control; friction or 
lrador feed; sheet, fanfold, 
or roll paper to 10 inches 
wide; Centronics parallel ; 
14.9 by 13.8 by 5.9; 22 lbs 
352; impact, 7 by 8 do t 
matrix ; 132 char/ line; 200 
cps; 6 or 8 line / inch; 96 
char ASCH; alternafe 
character 5ets optional; bi­
directional printing; short­
Hne seek,ing; vertical tabs; 
graphics; programmable 
fonns control; friction or 
tractor feed; sheet, fanfold , 
Clr roll paper; RS-232, 50 to 
19200 bps, 2K char buffer; 
Centronics parallel; 22 by 18 
by 8; 40 lbs 
353: same as 352 except : 
also has high-quality print­
ing mode a t 50 cps 
700! impact, dot matrix; 132 
char/ line; 69 cps; 64 char 
ASCH (96 char ASCTI op­
tional); friction and tractor 
feed; sheet or fanfold paper; 
Centronks parallel; $1460 
701 : impact, dot matrix; 132 
char/ line; 60 cps; 64 char 
ASCH (96 char ASCII op ­
tional); b idirectional print­
ing: Friction a.nd tractor 
feed; sheet or fanfold paper; 
Centronics parallel ; $1700 
702: impact, 9 by 7 dot 
matrix; 132 char/ line; 120 
cps; 96 char ASGI; bidirec­
tiona ldrinting; trador feed i 
fanfol paper; Ceni:ronics 
parallel; $2660 
703 : same as 702 ex.cept : 180 
cps; $2965 
704: saml' as 702 except: 180 
cps; RS-232; $1795 
730: impact, 5 by 7 dot 

matrix; 80 char/ line; 100 

cps; 6 line/ inch; 96 char 

ASOI ; double-width 

characters; friction or trac­

tor feed; sheet or fanfold 

paper to 9.5 inches wide; 

Centronics parallel; 11 lbs; 

$795 

737: impact, line-wide by 9 
dot matrix; 80 char/ line; 100 
cps; 6 line / inch; 96 char 
ASOI; lowercase 
descenders; underlining; 

double-width characters; 
condensed characters; pro­
por:tional spacing; reverse 
linefeed; friction or tractor 
feed; sheet or fanfold paper 
to 9.5 inches wide: Cen ­
tronics paranel (RS-232 op ­
tional) ; 12 lbs; $995 
739: impact, line-wide by 9 
dot matrix; 80 or 132 
char / line; 100 cps; 6 
line / inch; 96 char ASCil ; 
lowercase descenders; 
double-width characters; 
condensed characters; 
underlining; bidirectional 
prLnting; reverse linefeed; 
paper-out indicator; 
graphics; proportional spac­
ing; self test ; top-of-form 
control; friction feed ; roll or 
fanfold paper to 9 .S inches 
wide: RS-232; 14.5 by 11 by 
S; U lbs; $995 
753: impact , line-wide by 9 
dot matrix; 80 char/ line; 150 
cps; 6 or 8 line/ inch; 96 
ch11.r ASCII; bidirectional 
printing; short-line seeking; 
programmable forms con­
trol; paper-out indicator; 
tractor feed; fanfold paper; 
Centronics parallel ; 24.5 by 
19.5 by 8; 60 lbs 
761: impact, dot matrix; 132 
char/ line; 30 cps; 64 char 
AS0.1 (96 char ASCll op ­
tional); tractor feed ; fanfold 
paper; RS-232, 300 bps; 
$1865 
779: impact, dot matrix ; BO 
char/ line; 60 cps; 64 char 
ASCII; friction or tractor 
feed ; sheet or fanfold paper; 
Centronks parallel; $1485 
Mico PI1 electrostatic, dot 
matrix: 40 char/ line; 100 
cps; 90 char ASCil ; friction 
feed; aluminized roll paper; 
Centronics parallel 
Commodore Busines§ 
Machines 
3330 Scott Blvd. 
Sant.a Clara, CA 95051 
(408) 727-1130 
4022: impact, 5 by 8 dot 
matrix; 4.0 char/ line; 30 cps; 
6 line/ inch; 96 char ASCII, 
preprogrammed alternate 
character set; lowercase 
descendersi double-width 
characters; bold characters; 
bidirectional printing; self 
fest; top-of-form control ; 
tractor feed ; fanfold paper; 
IEEE-488 interface ; 14.75 by 
13 by 4.25; 14.6 lbs; $795 
Computer Devk~ Inc. 
25 North Ave. 
Burlington, MA 01803 
Computer Printers Interna­
tional 
34.0 East Middlefield Rd. 

Mountain View, CA 94043 


286 Mo.rch l 98l @ BYTE Publlatinns Inc 

http:496-04.00


MACRO OPERATIONS FOR 

MICRO SYSTEMS 


1 ; 

..' 

~'J~ 
Name Check Enclosed l!Mllf 

Ptease send ___ Microcomputer Disk. Techniques $15 .00 Call Toll-Free 800/258-5420 
_ _ Microcomputer Operating Systems $15.95 

~~~-~~---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-----~ 

Bill Visa / 
Address MasterCard It 

City State Zip Expiration Date 

BYTE Books 70 Main Street Peterborough, N.H . 03458 Please add . 75 per book to cover shipping cost. 83 

Circle 56 on Inquiry card. 



Go with McGraw-Hill's 

TAKE ANY 3 BOOKS 

FOR ONLY Stoo EACH 
when you join the 

COMPUTER PROFESSIONALS' 
BOOK CLUB (values up to S75.00)

THE PASCAL HANDBOOK . By 
Jacques Ttbergh ien . 471 pp . A sin­
gle feference manual that lames 
this unruly language. Every fealure 
of Pascal is explained in a brilOantty 
organized format that covers the 
major Pascal dialects , includ injl 
Jensen and Wlrth's original deflm­
lion, wit h the CDC implementat ion 
... the proposed ISO Standard .. . 
UCSD Pasca l , . , Pascal 1000 
(HPlOOO) .. . OMSI Pascal·! ... and 
PascaVZ. 
58231i5-98 $35.00 
1counts as 2 of vour 3 f)ooltsJ 

MICROPROCESSOR APPLICATIONS 
MANUAL. By Motorola Semicon­

COMPUTER CAPACITY. By Melvin J . 
Strauss . 288 pp ,. t ables and 
charts ,The key purpose of the book 

BUILD YOUR OWN ZBOCOMPUTER. 
ductor Prod ucts, Inc. 720 pp ,, II· 

435 / 2788 $'12.50 
rcounts as 2 or vour l ooorw 

ENCYCLOPEDIA OF COMPUnR SCIENCE. Edited 
by Anthony Ralston and C. L. Meek.1,500 pp., 60 
illus ., 100 charts, 7 x 10 format. This first and only 
in-depth coverage of the entire f ield of computer 
science in a single volume is comprehensive and 
completely up to date. 
769/0lX A $60.00 
!counts as 3 of vour 3 booksl 

By Steve Ciarcia . 3~0 pp ., dia­
grams , softbound . Written for peo­
ple who don"t need en introduc tory 
electronics handbook. Its admira· 
bly achieved object ive is to present 
a practical. step-by-s tep analysis 
of digital computer architecture 
and the construction details for a 
complete and func t ional micro­
computer. 
109/621 $15.95 

DATA STRUCTURES USINO PAS· 
CAL. By Aaron M. Tenenbaum and 
Moshe J . Augenste in. 544 pp ., il­
lus . With its emphasis on struc· 
l u red design and proiramming 
te chniques, this defini t ive wo rk 
takes you on a trai lblazing journey 
through Pa5cal, Separate chapters 
are devoted to t he stack, recursion, 
queues and lists, Pasca l fist pro­
cess ing, trees, graphs and thei r 
applicat ions. 
582230-X $23.95 

HOW TO BUILD YOUR OWN WORK­
INO MICROCOMPUTER.. BY, Charles 
K. Adams. 308 pp ., 214 1/lus . and 
tables . Everything you need to know 
to build your own microcomputer 
with a handful of chips! The author 
takes you through the hardware . , . 
assemb ly and running of the sys­
tem .,. and details the instruction 
set and mechanics of program­
ming. 
582267-9 $16.95 

APPLE PASCAL: A Hands-On-Ap­
proach. By Arthur Luehrmann & 
Herbert Peckham. 426 pp ., spiral· 
bound . Final ly, a how·to -use ­
PASCAL book for Apple computer 
users that makes a compleK lan­
guage as easy a5 (fo rg ive usl) 
applesauce. Takes you from " tota l 
ignorance" all the way up l o very 
impressive competence in lhe use 
of that rather com plex language, 
PASCAL. 
4911712 $14.95 

~ 


MICROPROCESSORS/MICROCOM · 
PUTERS / SYSTEM OESION . By 
Teiras Instruments Learning Center 
and !he Engineeting Staff of TeKas 
l nstrument~1 Inc. 634 pp ., i llus., 
outsized 7 '14 x JO l/4 format. The 
book takes you 1·hrough the devel­
opment of memory-to-memory ar­
ch it ectu re , st1ows you the cornpo· 
nenls, and detai ls program ming 
methods and tec hniques. 
637/ SSXB $26.95 
<Counts as 2 of vour l boolcsJ 

MINICOMPUTER SYSTEMS: Or· 
ganlzatlon, Programming, and 
.lppllcatlons. By Richard H. Eck· 
house Jr. and L. Robert Morr is . 
2nd £d .. 491 pp ., illus . Updated , 
revised, and e ~pandeCI , thi s is a 
book for every systems program­
mer, systems designer, computer 
scient ist, and appJ1cati on specia l· 
isl who want s to know more 
about m icrocomputer ha rd ware , 
software , and design. 
787/026 $21.95 

AUTOMATIC OATA PROCESSINC 
HANDBOOK . Ed ited b~ The Die.bold 
Group. 976 pp .. 269 11/us . Written 
by a staff of inte rnationally recog­
nized authori ties on ADP, this com­
prehensive handbook explains sys· 
terns, programmin!l an~ the lan­
g uages, commun 1ca t1o ns pro­
cesses, and the design and instal ­
lat ion of today's com puters. 
16810758 $49.95 
!Counts as 2 of your ll IXIOICSJ 

SOFTWARE DEBUOGINO FOR MI­
CROCOMPUTERS. By Robert C. 
Bruce . 351 pp., i llus . Takes you 
through the fundamenta l mettiods 
for finding errors , glitches, and 
faults rn programs ... goes on to 
techniques for tracking down and 
ex termina t ing program bugs . . , 
then combi nes th ese techniques 
Into o complete debugging plan , 
582075-7 $18.95 

/us ., 8 Vi I. 11 format . With nuts­
and-bolts practicality, th is manua l 
by the Motorola people (who should 
know) gives you detailed applica ­
t i ons l n f ormat i on on m i cro­
p rocessors. Assumes no pr ior 
know ledge on your par t about 
MPUs, 

is to provide both senior manage­
ment and DP pract it ioners with a 
melhodo1ogy fo r identi fying and 
quantify ing Issues of capacity and 
dema nd wi th in the da ta centei 
wflhout becomlng entrapped by 
language problems 
592317-9 $24.95 



EXPERIENCE! Be sure to 
consider these 
important 
titles as well! 

THE DEVIL'S DP DICTIONARY. By PROCRAMMING LANCUAClES. By 

~~~,;~FTWAH DESIGN By L 

582138-9 $10.SO 

THE cl.ANT HANDBOOK OF COM'· 
PUTH PllOJECTS. By th~ Editors ol 
73 Maga2u1e 
582012·9 515.95 

STNTA)( OF PROCRAMMINC I.AN· 
CUACIS: rneorv and Practice . Bv 
R C Backhm;se 
582064-11 $25.95 
!Counts as 2 of your 3 0001rs' 

STRUCTUHO PROCRAMMJNO; 
Theory and Practice. By R c 
Linger, H.D. Mill s. l. B.I Woll 
788/ 5371 $22.95 
rcounts as 1 o f vour l booltSI 

THE avn BOOK OF PASCAL. Edited 
t>y B. W. Lilli ck 
789/6738 $75.DD

PROCRAMMINC AND INTERFAC· Allen B. Tucker, Jr. 439 pp .. illus .Stan Kelley - Bootle . 160 pp .. !Counts as 2 of your 3 boollslINC THE 6502-Wlth Experl · Gives you not only the prlnctp/es of
softbound. This devilishly clever lit · ments. BY. Marvin L De Jong. 414 design but the applications of six THE 1 · 80 MICROCOMPUTER 
tie book isguaranleed to fill anyone HANOIOOK . By W, Ba•den, Jr.pp ., heavily illus ,, softbound . This maior p rogramming languages .who has ever slaved over a hol ter· 784/ 914 $8 .95gu~de not only tea hes you all you Shows you their st re ngths andmmal with §avage delight. Some must know abou t programming and weaknesses In so lvln& various rep­ COMPILER DES ION AND CON · 500 computer words and terms are Interfacing the 6502 , bul 11 also resentat ive " benchmark" prob ­misdelined. from ahac11s to ~our pro­ ~;~l~~ON . By A Py>le1 $2<1.SD

carries you to a high level of under· lerns . 
~ram . standing ;ind profic1enr.y quickly 654/ 1588 $28.50 COMPUTU PUIPMHAL$ FOR
340/ 226 $1.50 and painlessly. 1coun ts as 2 of your 3 book51 MINICOMPUTERS , MICROPRO · 


582080.3 $15.95 CESOtlS ANO PEHONAL COMPUT· 

MICROCOMPUTER INTERl=ACINO. UtS. By l r. Hotien•tein
By Bruce Artwick. 352 pp .. 117 ll· Z80 USERS MANUAL. By Joseph 81T·SLICE MICROPROCESSOR DE · 294/ 5"18 s19.50 
/us . In this LIP· l<rdate. comp/et11 Carr. 326 pp .. with d1agr;ims . SICiN . By John Mick an d Jim Brick, 
design guide you '11 find th e de­ char ts and /ables . Takes yo u 398pp . All in m1e place-lhe cru ­ 16- llT MICROPROCESSOR AR ­

cia l 1nfurmat1011 you 've been need- CMITICTUllL By T Oo11holltailed descriptions and e~p1ana­ through every opportunity the ZAP 582003·X $2~ . 951n_g about t /1e 2900 tamlly of bi! ·t1ons necessa ry lo enable you to c-an ofler. II covers ZBO pin deti11i· slice microprocessor components,salec t , build , and interface mic ro­ lions, CPU contrnl signals, support PlllNCIPLES OF INTERACTIVE
This rernaikabh! " firs t " des ignscomputer systems to vlrlua lly aU ships, 1n terlad ng peripherals. and COMPl.ITlR GRAPHICS. By W M, 
rfght before your eyes not just one Newman & R. Sproullappl1cat1ons . Advanced interface much more. It also includes a 177­ but two complete 16-blt machines! 463/ 3878 S2B-95devjces and methods .a re thor­ page zao instruction set so you can 

oughly e <1m1ned and lt lustrated . study the lnstructtons on a one ­ 417 / 814 $24.00 tcouncs as 2 of vour 3 0001ts1 


789/ 436 $24.95 by-one basis . 

58.2336-5 StB.95
PERSONAL COMPUTINC: Hard · 


ware and software Basics. Elec ­ ELECTRONIC GAMES; Design , • If yuu join now for 11 trial µeriud a11d agrmi lu purc:hase 

tronics Book Series. 224 pp ., 175 Programming , and Trou­ lhrm: more buok - a l handsumll disr.;ounl - during yourIllus ., 81/~ x JI forma t . Gives you bleshooting . By w_ H, 

comp rehens ive guidance 10 the Buchsbaum and R. Mauro. 335 l'irsl yu<1r uf m•m1b11r hip. (Publishe rs' pr ice howfll 

present state of the art in personal PP- . 338 illus . Infor rn al ion you 

computers-an overaU survey of need to design, progfl:lm, and trou ­

th technology and methods avai l ­ bleshoot efectronii: games is right 
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(415) 969-6161 
Continental Resources lnc. 
175 Middlesex Turnpike 
Bedford, MA 01730 
(617) 275-0850 
Coosol lnc. 
POB 743 
Anaheim, CA 92805 
1018-48E: impacl. S by 7 to 
10 by 14 dot matrix; 48 
char / line ; 100 cps; 6 
line / inch; 96 har ASCH; 
friction feed ; 4 inch wide 
roll paper; RS-232, 110 to 
9600 bps; parallel1 12 lbs; 
$355 
1018-BOE.: impacl , 5 by 7 to 
10 by 14 dot matrix, 
muJtipass; 80 charf line; 160 
cps-; 6 line / inch; 96 char 
ASOI; tractor feed ad ­
justable to 10 inches wide; 
RS-232, 110 to 9600 bps; 
paralleJ ; 20 lbs; $545 
1028-133£: impact, 5 by 7 
to 10 by 14 dot matrix , 
rnultipass : 132 char / Une; 160 
cps; 6 line/inch ; 128 char 
ASCil; TRS-80 graphics 
characteNi; bidirectional 
printing; RS-232, 110 to 
9600 bps; parallel ; 20 lbs; 
$595 
Data Electronic Devic.es 
(Data ED) 
18 Bridge St. 
Salem, NH 030'79 
(603) 893-2047 
DE-80SG: impact, ? by 9 
dot matrix; 80 char/ line; up 
to seven preprogrammed 
character sets in.duding bar 
code ; graphics; tractor feed ; 
fanfo ld paper; RS-232 wi h 
handshaking, 50 to 9600 
bps; 17 by 16 by 7; 20 lbs; 
$995 
Datt General Corporation 
R,oute 9, 15 Turnpike Rd . 
We thorough, MA 01581 
(617) 485-9100 
Dasher: lmpact. dot matrix; 
60 cps; RS-232, to 19200 bps 
Oqsher TP2: same as Dasher 
except: 180 cps 
Datapoint 
9725 Datapoint Dr. 
San Antonio , TX 
(512) 690--7151 

Dataproducts Corporation 

6200 Canoga Ave. 

Woodland Hills, CA 91365 

(213) 887-8000 

M -100: impact, 9 by 9 dot 

matrix ; 132 char/ line ; 130 

cps; 6 or 8 line / inch; 96 

char modified ASCII; bi­

direcHonal printing; short ­

line seekirlg; 70 by 84 dot 

graphics; tractor feed ad­

ju table to 16 inches wide ; 

fanfold paper ; ~ape and 

dlrect access forms control: 

parallel (RS-232 or Cen­

tronics parallel optional); 


26.6 by 23.4 by 8; 60 lb : 
$2200 

Dalaq Corporation 

637 Oritz Ave . 

Sand Cily , CA 93955 

(408) 899-4888 

Dat:aroyal Lnc, 

235 Main Dunstable Rd . 

Nashua, NH 03060 

(603) 883-415? 

JPS5000: impact, 9 by 9 dot 

matri ; 80 char/ line; 125 

cps; 6 line / inch; 96 char 

AS01; bidirectional rdnt ­

ing ; vertical tabs ; sel test; 

tractor feed ; fanfold paper; 

RS-2.32, 110 to 9600 bps; 

parallel; 14 by 18.3 by 7; 30 

lbs; $1110 

IPS7000: impact , dot mahi.x; 

132 char / line; 150 cps; 96 

char ASOl; tractor foed ; 

fanfold paper; RS-232, ex ­

pandable buffer; parallel; 

$2295 to $2860 

Oatasouth Computer Cor­

poration 

474 Dwight Evans Rd . 

Charlotte, NC 28210 

(704) 523-8500 

05180: impact. 9 by 7 dof 

matrix; 132 char / line; 6 or B 

line / inch; 96 char ASCII; bi­

directional printing; vertical 

tabs; graphic ; double-width 

characters;faper-out in­

dicator; seJ test; tractor 

feed; fanfold paper; RS-232, 

no to 9600 bps; 1 K char 

buffer; 24 by 16 by 7; 34 

lbs ; $1595 

Di-An Controls Inc. 

944 Dorchester Ave. 

Boston, MA 02125 

(617) 288-7700 
Diablo Systems Inc. 
26460 Corporate Ave. 
Hayward , CA 9454.S 
(ill) 786-5000 
KSR1640 : impact, daisy 
wheel; 132 char/ line; 45 cps; 
manually changeable print 
element; friction or tractor 
feed ; RS-232 ; $3100 
K5R1650: impact, daisy 
wheel ; 132 char/ line; 45 cps; 
manually changeable print 
element; friction or tractor 
feed ; sheet or fanfold paper; 
RS-232; $3295 
R0630: impact , daisy wheel; 
132 char / line ; 25 cps: 
manually changeable print 
element; friction or tractor 
feed ; sheet or fanfold paper; 
$2430 
OJgi·Data Corporation 
8580 Dorsey Run Rd. 
Jessup, MD 20794 
2511 : 200 cps; bidirectional 
print:ing; underlining; 
RS~2, expandable buffer, 
1200 to 19,200 bps; 22 by 
18.5 by 8,5; 40 lbs: $1550 
Digital Equipment Corpora­

tion (DEC) 
1 Iron Way 
Marlborough, MA 01752 
(61?) 493-4622 
LA34: impact, 5 by 7 dot 
ma~rix ; 132 char/ line; 30 
cps; condensed characters: 
elf test; paper-out indicator; 

friction or tractor feed ad~ 
justable to 15 inches wide; 
sheet or fanfold paper ; 
RS-232; $1450 
LA36: impact, dot matrix; 
132 char / line; 30 cps; 96 
char set ; ~ractor feed ; fan-
old paper; parallel (RS-232 

optional ); $Ui95 
LA120: impact, dot matrix ; 
132 char/ line; 120 cps; trac­
tor feed : fap.fold paper; 
para.Lie] (RS-232 optional) 
Letterprirr f 100: impact, . 9 by 
g dot matrix ; 132 char/line; 
240 cps ; 2 to 12 line / inch; 
96 char ASCH, draft- and 
two high-q uality fonts (high­
quality fonts print at 30 cps 
and 80 cps); graphics; ver­
tical tabs; friction or tractor 
feed (adjusts to 15 inches 
wid.e ); sheet or fanfold 
paper; RS-232, 50 to 9600 
bps: 22 by 15 by ?; 25 lbs 
Dip lnc. 
745 Atlantic Ave. 
Boston, MA 02111 
(617) 482-4214 
Dip-81: impact , 7 by 7 dot 
matrix ; 40 or BO char/ line; 
100 cps; 6 or 8 Line / inch; 96 
char ASCll ; bidirectional 
printing; condensed 
characters; self test ; friction 
feed ; sheet, fanfold, or roll 
paper; RS-232, 110 to 1200 
bps, 80 char buffer; parallel ; 
17 by 9.75 by 3.5; $499 
Dip-82: impact , 7 by 7 dot 
matrix ; BO char / line; 100 
cps ; 6 or Bline / inch; 96 
char ASCH; bidirectional 
printing j verticaJ tabs ; 
graphics; condensed char­
acters: self test ; tractor and 
fr iction feed ; sheet, fanfold , 
or roll paper; RS-232, llO to 
1200 bps, 80 char buffer; 17 
by 9.75 by 3.5; $695 
Dip-B'l: impad, dot matrix; 
40 or BO char/ line; 100 cps; 
96 char ASCII ; tractor feed ; 
sheet paper; RS-232, (3K 
character buffer optional ); 
pa rallel; $?95 
Dip-85t impact , dot matrix ; 
80 or 132 char/ line; 100 cps; 
96 char ASCll; graphics; 
RS-232, wlth handshaking; 
parallel; $895 
Eaton Corporation 
901South12th Sl , 
Watertown, WI 53094 
(414) 261-4070 

7000+ 40: impact, dot 

matrix; 40 char/line; 125 


cps; uppercase only; friction 
feed ; sheet paper; parallel 
(120 char buffer optional ); 
$425 
7000+64: impact, dot 
matrix; 64 char/ line ; 125 
cps; uppercase only ; frict ion 
feed ; sheet paper; $443 
Epson America Inc. 
3415 Kashiwa 
Torrance, CA 90505 
(213) 539-9140 
MX-70: impact, 5 by 7 dot 
matrix; 80 char/ line; 80 cps; 
6 to to linefinch ; 96 char 
ASCll; graphics; self test; 
~ractor feed adjustable to 10 
inches wide; top-of-form 
control; Centronics parallel ; 
14.?5 by 12 by 4.S; 12 lbs; 
$450 
MX-80: impact, 9 by 9 dot 
matrix; BO char / line; 80 cps; 
6 or 10 line/ inch; 96 char 
ASCll ; bidirectional print ­
ing; vertical tabs; graphics; 
double-width characters give 
40 char/ line; compressed 
characters give 132 
char/ line; paper-out in ­
dicator; self test; tractor 
feed; fanfold paper; Cen­
tronics parallel; (RS-232, 80 
char buffer optional); 14.75 
by 12 by 4.5; 12 lbs ; $645 
MX-BOFI T.- same as MX-80 
e.xcept i tractor and frii:.tion 
feecl ; sheet or fanfold paper ; 
graphics, 120 by n dot ; 
$745 
MX-100: im_pact, 18 by 18 
dot malrb; formed by multi­
ple passe>; 132 charf line ; 80 
cps; 6 line/ inch; 96 char 
ASCII; bidirectional print ­
ing; vertical labs; graphics, 
120 by 72 dots; double· 
width characters giv~ 90 
char/line; compres ed 
characters give 233 
char/line; paper-out in­
dicator; self test; tractor and 
friction feed : sheet, fanfold, 
.and roll paper to 15 inches 
wide; Centronks parallel 
(RS-232 optional); 23 .3 by 
12 .5 by 5.2; 21 lbs; $995 
En,gineerin,g Dynamics 
618 South Greenwood Pl. 
Burbank, CA 91506 
(213) 843--9036 
Facit Data Product 
66 Field Point Rd. 
Greenwich , CT 06830 
4525: impact, 9 by 9 dot 
matrix; 80 char/ line; 150 
cps; 6 or 8 line/ inch; 96 
char ASC!l; bidirectional 
printing; vertical tabs; com­
pressed characters; tractor 
feed; fanfold paperi RS-232, 
512 cha. buffer; parallel ; 
18.3 by 14 by 7; 30 lbs; 

$1595 

4526: impact, 9 by 9 dot 
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NO LEADING IMPORT IS HIGHER 

THAN SUBARU IN OWNER LOYALTY. 


Subaru owners have a lot in common. 
Including the habit of trading in one Subaru 
for another Subaru~ 

If that isn't the best endorsement any 
car can earn, we don't know what is. 

One good reason people stick with 
Subaru is for its day in, day out reliability. The 
last time Road and Track surveyed Subaru 
owners, they reported " ... one of the most 
trouble-free cars we ever surveyed:'** 

Another reason is the wide choice of 
models. There's the sporty 2-door hardtop. The 
luxurious 4-door sedan. The versatile hatch­
back. And the roomy station wagon. 

Every Subaru has full-time front wheel 
drive. In addition, three of our models ­
Hatchback, Station Wagon, Brat - are also 
available with On Demand Four Wheel Drive. 
Which is four wheel drive at the flick of a lever. 
Without sto1u~ing. 

(Any other 4 wheeler around requires 
a full stop before switching. 

And stopping is exactly what you can't 
do sometimes.) 

Some attractive options we offer are 
the Hill-Holder™ (a device on our manual 
transmission models1that keeps you 
from drifting back after stopping on 
steep hills}, aswell as power windows 
and power steering, AM/FM stereo, 
cassette deck, cruise control.All the 
wonderful unnecessities of driving. 

Plus one huge necessity: out­
standing gas mileage. Our cars are 
designed to squeeze every last mile 
out of every last drop. Year after year. 

m 
~ 

· 

Just remember that it's 11111111111•• 
quite easy to find an inexpensive car~ The trick 
is to find one that stays that way. 

SUBARU@ 
INEXPENSIVE. AND BUILT 


TO STAY THAT WAY. 




matrix; 132 char/ line ; 150 
cps; 6 or 8 line/ inch; 
bidirectional printing; ver­
tical tabs; compressed 
characters ; tractor feed ; fan ­
fold paper; RS-232, 512 char 
buffer; parallel; 24 by 14 by 
7; 35 lbs; $1697 
Florida Data Corporation 
600 D John Rodes Blvd. 
Melbourne, FL 32935 
OSP120:. impact , 36 by 16 
dot matnx formed by two 
passes; 198 char/ line; 600 
cps; 6 or 8 line / inch: 96 
char ASCII; bidirectional 
printing; vertical tabs; com­
pressed characters; paper­
out indicator; self test; fric­
tion feed; sheet or fanfold 
paper; RS-232; 25 by 20.5 
by 8.5; 60 lbs; $3900 
Forte Technology Inc. 
611 Neponset St. 
Canton, MA 02021 
(617) 828·7478 
Fujitsu America lnc. 
2945 Oakmead Village 
Court 
Santa Clara, CA 90505 
5PBJO: impact, daisy wheel; 
163 char / line; 80 cps; 127 
char set; bidirectional print­
ing; vertical tabs; graphics; 
paper-out indicator ; friction 
feed and tractor feed ; sheet 
or fanfold paper; RS-232; 
23.5 by 17. 7 by 7.3; 40 lbs; 
$2650 
General Electric Company 
Data Com Products Division 
GE Drive 
Waynesborough, VA 22980 
(703) 924-8161 
Tenninet 2030: impact, 9 by 
7 dot matrix ; 80 or 132 
char/ line ; 30 cps: 2 to 12 
line/ inch; 96 char ASCII; 
bidirectional printing; ver­
tical tabs ; paper-out in­
dicator; self test ; integral 
modem (optional) ; frictio n 
or tractor feed; fanfold or 
roll paper; RS-232, 110 to 
1200 bps, 640 char bufferi 
22 by 18.5 by 5,5; 22 lbs; 
$1475 
Term1'net 2.120: impact, 9 by 
7 dot matrix ; 150 cps; 
bidirectional printing; papeI­
out indicator; self test; fric­
tion feedi sheet or roll 
paper; RS-232, 110 to 1200 
bps; 22 by 18.5 by 5.5; 1A 
lbs; $2120 
Gulton Industries Inc. 
Culton Industrial Park 
East Greenwich. RI 02818 
(401) 884-6800 
AP-20L: thennal, 5 by 7 dot 
matrix; 20 char/line; 6 
line / inch; 50 cps; 64 char 
ASOI uppercase only; fric­
tion feed; 2.25 inch wide 

sensitized roll paper; 
RS-232, 20 char buffer; 
IEEE-488; 11.5 by 13 by 4.75 
M icroplot-44 : thermal, 1 by 
256 (line wide) dot matrix 
produces S by 7 to 8 by 12 
dot characters; 44 char/ line; 
6 line / inch; 2 lps; 96 char 
ASCO; dot-addressable 
graphics; rotated printing; 
compre sed characters; 
double-height characters; 
boldface characters; friction 
feed ; 5 inch wide sensitized 
roll paper; RS-232 ; 
IEEE-488; 9.9 by 11.5 by 4.3 
Micl'Oplot·BO: same as 
Microplot-44 except: 1 by 
SU (line wide) dot matrix ; 8 
inch wide sensitized roll 
paper; 13.8 by 11.8 by 4.5 
Versatrak-60: thermal, 5 by 
7 dot matrix ; 20 char/line; 6 
line / inch; 80 cps; 64 char 
ASCH uppercase only; 
directly accepts analog 
signals for chart recorder ap ­
plications at infinitely 
variable speeds; graphic 
plotting; rotated printing; 
reverse linefeed; fri ction 
feed ; 2.75 max width sen­
sitized roll paper; RS-232 
with handshaking; 5.75 by 
10. 75 by 6.25 
Heath Company 
Benton Harbor, Ml 49022 
(800) 253--0570 
H-14 : impact, dot matrix; S 
by 7 matrix; 80, 9b, or 132 
char/line; 6 or 8 line/ inch, 
40 cps; 96 char ASCH; 
double-width characters; 
print head temperature pro­
tection; forward and reverse 
linefeed, and top-of-form; 
tractor feed1 2.5 to 9.5 inch 
width; RS-232 , no to 4800 
bps; 18.33 by 14..33 by 4.80 
inches; 23 lbs; kit: $495, 
ass.embled: $595 
H-25: impact, 9 by 9 dot 
matrix ; 132 char / line; 150 
cps ; 6 or 8 line/ inch; 96 
char ASCII ; graphics; 
bidirectional printing; self 
test; tractor feed adjustable 
to 17.75 inches wide ; fanfo ld 
paper; RS-232, 110 to 9600 
bps; 26.5 by 18.5 by 8.25; 
80 lbs; $1095 
Hecom Corporation 
31-45 Park Rd . 
Tinton Falls, NJ 07724 
(201 ) 542-9200 
Hewlett-Packard 
1501 Page Mill Rd . 
Palo Alto, CA 94304 
Hi-G Company 
580 Spring St. 
Windsor Locks, CT 06096 
(203) 623-3363 
9180: impact, 9 by Q dot 
matrix ; 80 char/ line; 150 cps 

draft-quality 75 cps high­
quality; 96 char ASCII ; bi­
directional printing; short­
line seeking; vertical tabs : 
graphics; top-of-form con­
trol: tractor or friction feed ; 
sheet or fanfold paper; 
RS-232, 110 to 9600 bps, 
350 char buffer, expandable 
to 3422 char; Centronics 
paralleL 21.25 by 16.5 by 
7 .25 
91132: same as 9/ 80 e.xcept: 
132 char / line 
Howard lndustries 
2031 East Cerritos Ave . 
Anaheim, CA 92806 
(714) 778-3443 
Typ ri11ter 221 : impact , daisy 
wht>el; 132 char/ line; 20 cps; 
100 char modified ; ASCil i 
bidirectional printing; in­
temgent text editing; vertical 
tabs; paper-out indicator; 
self test; friction feed ; sheet 
paper; RS·232; $2850 
Informer Inc. 
8332 Osage Ave. 
Los Angeles, CA 90045 
(213) 649-2030 
lnfoscribe 
2720 South Croddy Way 
Santa Ana, CA 92704 
(714) 641-8595 
500: impact, dot matrix; 136 
char / line; 150 cps; 96 char 
ASCll (draft- and high ­
guallty fonts); tractor feed; 
fanfo ld paper; RS-232; 
parallel ; $1595 
1000: impact, dot matrix; 
136 char/ line ; 200 cps; 96 
char ASCU (draft· and high ­
quallty fonts) ; progqim­
mable character set; tractor 
feed; fanfold paper; RS-232; 
parallel ; $1825 
1500: impact, 9 by 9 dot 
matrix; 136 char/ inch; 360 
cps; 96 char ASCH; bidirec­
tional printing; l:ractor feed 
adjustable lo 16 inches wide; 
fanfold paper; RS-232, 110 
to 9600 bps; paral1el; $1895 
Integral Data Systems (IDS) 
Milford , NH 03055 
(603) 673-9100 
445: impact , dot matri.lc; 80 
or 132 char/ line; 198 cps; 96 
char ASCil ; graphics (op· 
tional)· tractor feed : fanfold 
paper; parallel (RS-232 op­
tional); $795 
460: impacl, dot matrix; BO 
char/ line; 150 cps; 96 char 
ASCll ; bidirectional print­
ing; auto justification; pro­
portiona l spacing; graphics. 
84 by 84 dots; $995 
560: impact, dot matrix; 132 
or 220 Char/ line; 198 cps; 99 
char ASC!l; bidirectional 
printing; single-dot graphics; 
tractor feed ; fanfold paper; 

RS-232 ; parallel (optional ); 
$1695 
Pn"sm: impact, 24 by 9 
overlapping dot matrix ; 200 
cps draft mode , 150 cps 
high-quality; 96 char ASCII; 
double-width characters; 
bold characters; bi­
directional printing; short­
line seeking; color graphics; 
proportional spacing: fric­
tion or tractor feed ; sheet or 
fanfold paper; RS-232, 300 
to 9600 bps; Centronics 
parallel ; 21.75 by 12 .. 5 by 
8.S i 29 lbs 
lntegrex lnc. 
233 North Juniper 
Philadelphia, PA 19107 
(215) 627-0966 

CX80 Colour; impacl, S by 

7 dot matrix; 80 char/ line ; 

125 cps ; fl or 8 line / inch; 96 

char ASCll; preprogrammed 

and programmable graphics 

characters; dot graphics; 

prints in up to seven colors 

using special ribbon; self 

test ; tractor feed adjustable 

to 10 inches wide; fanfold 

paper; RS-232, 75 to 9600 

bps ; Centronics parallel ; 

IEEE-488; Apple II; 16.25 by 

12.8 by 7.5; 21 lbs 

lnnovativ11 Electronics Inc. 

15200 Northwest 60th Ave. 

Miami Lakes, FL 33014 

(305) 558-1591 

lnterfac11 Mechanics Inc. 

4405 Russell Rd . 

Lynnwood, WA 98036 

(206) 743-7036 
C. It.oh E111cttonics lnc. 
5301 Beethoven St. 
Los Angeles, CA 90066 
(2U} 682--0420 
Comet I: impact, dot 
matrb:; 80 char/ line; 125 
cps; 96 char ASOl; bidirec­
Hona1Jrinting; tractor feed; 
fanfol 1 paper; RS-232, 2.K 
char buffer; parallel ; $455 
Comet II: impact, dot 
matrix ; 136 char/ line; 125 
cps; 96 char ASCH; bidirec: ­
tionaldrinting; tractor feed : 
fanfol 1 paper; RS-232, 2K 
char buffer; para llel ; $1290 
Star Writer I: impact, daisy 
wheel; 132 char/ line; 25 cps; 
friction or tractor feed; sheet 
or fanfold paper; RS-232; 
parallel ; $2380 
Star Wn'ter ll: Impact, daisy 
wheel; 132 char/ line; 45 cps; 
friction or tractor feed ; sheet 
or fanfold paper; RS-232; 
parallel; $2898 
lvo Industries Inc. 
1109 Green Grove Rd , 
Neptune, NJ 07757 
(201) 922-3600 
Landis and Gyr Inc. 
lndu.striaJ Products 
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PRINTERS I ACCESSORIES 

TEXAS COMPUTER SYSTEMS 
Otters Lowest Prices on EPSON 

CUSTOM SOFTWARE FROM TCS 
Complelel~ l"'~ra led 81NAR'I' SURCl11'FIEE prog1ams now avallablt . Thrs series ol 
pro91ams IU ty imt1lements ltle B·TREE stru otu<e.s including INSERTION. OElfl'ION,EDITING 
& HIAVERSAL No more so!tlriti or long clala We seMch~ and yet flies can b~ largef Ulan 
memory. Oupllcale keys are tullV supponed Flies c-a n be relrleved in somd ord·"' via B· 
Tl1EE T1amsar. Eacn of !ht p1ogram ~ come.witli lulll'.commenlt<I so~rce code so lha1)'.OU 
can use Iha mC)dults 1n youi own programming. A Screen orienled tnpUI routjnl! ls ~lso 
Included tn each module. The l ollowjng 6-TREE p1001ams ate now ava ilabt~ and eacn 
includes II of me mentioned modull!S and lull documentation · 
&· TREE LllK•ry (or99n..• 1our lloftM llbtaty ~••.0 by 1ulttorl"-""""'''"·-··"····»•.ff 
8 - TRltl! VI- (of9onlH your .+cNo CUMU. Ubf•ry, pttnlll l•b.I•. •ltJ...... • .• ~t-115 
a - TRl!f lll1lllng Ll1I lk•ylHI by n•nM or-dl:>.l11Nt p'1nUne.•tCI--- 1.15 

MODEL Ill DISK EXPANSION KITS 
We "' the h 1ghe• I quoll ly libc rglsliia Obi OISll DRIVES Je made by lando11 lhe 
CONT ROLlER 80AADS wilt\ douMe5ided mne company mat malo.es tne C!mes.~seG by 
glass e_po• yboard and uoiapla t ~d canrncts In Radiq Shack. lhtse dr1Ve5 are 40 1rac • 
uur res 5ys loms Tfir. lm"lll 9Witcning doubl• densitr.. 5 milrlsecond stepping ra1e 
POWEA SUPPL y available IS al~D PIDVIU•ll. •nd ~tP. lull burn•il In !Dr 48 hou1s. Tbese 
lhti aluminum MOUNTING HARDWARE drives have the salfle specifi cations as tht
ha.s &tolt~d hdles 1or easv insta lla1ic11 al lho. drives used ~y ~ad•o Sllaok No "olde1inO ~r
d 1ve.s and 1nc l~des ajJ the powa• and data modifjca r lo~s to e 1s11na ~Jn:111 rry Is
-.i blu necessa1y to opstall !h! con1ro lfcr, fifcessarv r11e lullowlng kll$ a1e ava1J ~ b~e 
dr l •e ~ anll power Sbl)pty 

KIT 1 Controller, Power Supp4y a Mounllng H•rdw•lll............... $379 

KIT 2 Controller, Power Supply, Hardw•re & 1 Diak OrlH.. ... ...... $595 

KIT 3 Conlroller, Power Supp4y, H•rchrtue 6 2 Ol1k DrlvH.......... $819 

KIT 4 On• T•ndon Olatc Orlwe (b•,. drive only) .... _...................... $219 

KIT 5 16K ol High Quallty TCS Memory 1;hlp11. ......... ... ................. $49.95 

KIT 6 32k of High Quallly TCS M•mory d1lp1 ..... - ....................... $79.95 


MODEL Ill 48K 2 DISK DRIVES KIT.... $1753 
Yes, you rn•<l It right " compl~le ~01< 2 o isk Orhre Model W ~orr1pote• sys101111101 /usl 
$ 1153. He1e·s what you got cno TASSO Medel I ll Hl Compow iO lactorv C:•MOrl. r.me 
CONTRO~LEA. POWER SUPPLY A HARDWARE kit (kjt l) , two Tana~n Disk Ofi•e~ 
•f!O J2K or TCS Memory You o~so receive oe•O•dl l mport101 o~ tra• lh•t moke 1hls • 
cornpl"to supor ~ it The5e o•tIU lncrod<t ~ comple!e llfU'5l rale<l 1n~truction aM lrO'llbld 
!ihQOUng manual.a 'rASDOS I .3 ope ra t ng •Y5lem and manual aml aspec1ol dla9no0Uc 
Ot$kette tor ~e11ung the unit altor you llavo r,u1 If IOQOlh r The only 1001 necB5sary .. P 
acrewdn•er EVEOAYTHING ls nic luded n lhf• ~ i t and th<! p<1c" 1~ righl, .. $17.53 

MODEL Ill 48k 2 DISK DRIVES $1895 
Abo•e KIT Wily assembled. wllh 48 hour bum-In te.s1 & 180 day TCS limitedWar ranlyU 

DEALER INQUIRIES ARE INVITED ON THE ABOVE TCS KITS 

for rast . e1t1c1erH S!lfVICfL Heart of we e~n ilH Ir 1g n1 trOtJ1 Dallas 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

*Toll Free Number 800 433-5184 
Texas Residents 817 274·5625 

P~yrneijt Maney orde1 casn er$ or oe rllllod • Prices subjecl lo i;h.allj)e at any time 
once~ Prlce5 110·116 ref1oct 3'i cashOiscro~nt • Ho 1a~ o~t -or -.state. renns .ado 5" 
C.all lor Vijsal MC ca rd pJlc~s • Many rtems shipped FRE.E. CaH 1or quote. 

EPSON ACCESSORIES, INTERFACES & CABLES 
GRAflRAX !IO opllon (bll ,1mage&Hahe5J.. S71l 
CABl E Model 1i~ttr la ce & Moil~ ! m ......... $35' _


• S2S 1111u rchas~d with pnnt11r 
$cA L L­CABLE & INTERFACE 10 ModelIKevooard. $85 

APPLE lnWlace & cable ... ,,,.• ,.,. _. $89 
PH ,If.EE nterlace & llilDle (Peo........... $79 
SERIAL RS232 unbulftred ln l.card .........$65 
SERIAL RS23'2 ( buUe1 ed Int.card ......S149 
Ep5or1 10 ColoJ CompulCI ' ard/c.J ble.u .. S59 800-433-5184 
AU RIBBONS and CARlRJOGES i11 Stoel! 

Radio Shack LINE PRINTERS Line Printer Vl... .................$988 

baisy Wheel 11. .......... ........... S1695 Line Printer 1/11 ...................$325 

Line Printer V.... ... ... .............51580 line Printer VIII.... .. ........,..$699 


COLOR COMPUTERS 
o_rgmal mrg.wa rran ty on lh1tse if~ms res 100 da.y Limited 111arramv on res ucrn$ 
4K level l .... ................ .. ........5308 16K Level L .. .,.. ..................,S369 

16K Level 1..........:·····----- .. .....S439 16K EKtended Bas[c........ .. ....$439 

16K Extended Basic...........-..$459 32K Ei1tended Basic .............. $499 

32K E)(tended Bas fc ........ ......$569 32K Upgi_rade Kit (TCSJ.. ......... S79 

Colo1 Disk 0...$499 Disk 1...$349 EPSON/COLOR Int.& cable ..... $59 


TASSO MODEL Ill COMPUTER SYSTEMS 
fh• loHowlng wilh Radio Snac.Jc Warranty rne lollow•no w1Ul Quality TCS me mory & ou1 
Model Ill 16k..... .. ................. S825 ow n 180 do( hmitea warran1y 
Model Ill 32k.. ........ .. ... .... .....$979 Model II 32K ........................$909 
Model Il l 48k.. ...... .. ....... ... ....S1089 Model Ht 48K .. .................. .S969 
Model Ill 48k 2 Drives RS232.S2069 

EPSON PACK A Utlllty- Soft­
ware peckage lor MX80 & &OFT. 
MXaoiCMD will send all printer commands 
lrom DOS. BtGLffi/BAS prlntstaroe Graphic 
Leum. EPSON/SUB merges wilh BASIC pra ­
gr ~ms allow lno 2 letter mneumo~lc 
command$ ID !)!! sent lo pilnter. J~L Pa1du 
allow J~t in NEWDOS&O l.O&NEWDOS 2.1 lo 
send graptlits properly OE MOl!lAS tutorial 
prog rum ol use or pr Infer LABEL/6AScustom 
lat.el makl!IU p109nim wilh graphics. DEf· 
STATf/SUB allows 011e wora BASIC com­
m~ nd• to1 cen1ered tl!les. lil le~ wlm boroers. 
elc A omit pro~ram pack~ge ror EPSON Cans 
Sl'ECIAl DEAL $24.95 wllh pr ~ler $34.95 
~•p-era1ely Speclly Mooel I or ill .d15k a11ly 

EPSON PACK 2 - GRAFTRAX 
ver5ion for MXBO, SOFT & MXUJO. Thi~ 
packaoe Includes uPd.a ted version& of 
modules In orlgin:al fpson Pac~ A ~~reen 
orle r1 1ed BIT IMllGE GRAPHICS generator uUI· 
ty Is provide1l C1ea1e your 5pe&ial 
~lla1ac te1s, symMls. etc. dlrectry on you< 
mo~llo1 and then so11d to printer Printout m­
ciuaes code to generate 111a11hlC5 and will 
s11ve needed coif~ as BASIC progfafl\ lin~ to 
Oi!k, Then MERGE U1~se Into your BASIC p10 
nram, Also demo proar.ims stiowing u~e ol 
DIH mage graphics FUii documerflallon . 
INTRO sPEC!AlJ $14.M wllh pt'lnt.e1 Df 
GflAFTRAX. 134.0S ...,....tel~ . S7 .50 lor 
update ol aid Ept<>n Pee~ 

ZAP3 • Di1m read/wt lie ace s5 Jo any TRSOOS f,2 01 f.3 sQ~l or Di,able Pass-words. & 
access leve ls. Sell gromptino. Modily any sec tor in HEll or ASCII . lrtcftllles m~nv palcl1e$ lo 
fRSOOS 1.2 & 1.3. Also COPVIT tu allow backups or SCRtPS1T . YISICALC. ale.Jus1.. ..S24.95 
SDIR · Super direclory manjpul~hon 101 TRSOOS 1.2 or 1.3. Alph~ 4 co lumn dl reclory & 
l1ee space. Dfspray a rang' or pro9rn ms b~ elclens1o n. Change name and date. l>ener.ale 
reP-0•1 ol locali on of any prognm an dlskellc Just.. ..S14.95 
SPECIAL DEAL: Buy ZAP3 & SDIR logether for , ... $29.95 

CASIO ELECTRONIC ORGANS have arrlvedlll 
lha rante!JC CASIO Elecuonlc Oroans are hc<e ln torce. Full~ ~Qua I to a11y S20001raditionaJ 
01gan with doren~ al excl!lng "NEW leatures nol seen on 01her musical ins1rum!n1~ · 
CAS1TONE CT- 403 (2$ IMINm•nl•,l8 fYlhma,cllord m.mory.•t~.J.•__, _ _,_....SS111 
CA$1TONE CT·701 (pr09ta11tllble, ban:ode ....a.r,51 k•J•,elc.,•lc.) ... - ·---······H35 

Clrclo 384 on inquhy card . BYTE M=h 19li& 293 
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4 Washington Plaza 
Elmsfield 1 NY 10523 
(914) 592-4400 
Lear-Sies.Jer Im:. 
714 North Brookhurst St. 
Anaheim, CA 92803 
310 Ballistic: impact, 7 by 9 
dot matrix ; 136 char/llne; 
180 cps; 128 char ASCU; 
vertical tabs; compressed 
characters (optional); pro­
grammable forms control 
tractor feed; fanfold paper; 
RS-2321 70 to 9600 bps (2K 
char buffer optional) ; 
parallel ; 27 by 19.8 by 8; 50 
lbs; $2045 
Litton Industries 
Westrex: OEM Products 
1140 Bloomfield Ave , 
West Caldwell, NJ 07006 
(201) 227-7290 
Mag Labs Inc. 
1 Crown Dr. 
Apalachin, NY 13732 
{607) 625-2161 
Malibu Electronics Carpo.ra­
tion 
2301 Townsgate Rd . 
Westlake Village, CA 91361 
(805) 496-1990 
165: impad, 10 by 9 dot 
matrbt ; 165 cps; graphics; 
RS-232; parallel; $2295 
200: impact< 9 by 18 dot 
matrix, double pass; 132 
char/ line; 250 cps; 6 or 8 
line / inch; 96 char ASCil 
(multiple fonts); bidirec­
tional printing; graphics, UO 
by 144 pixels; self test; fric­
tion and tractor feed ; sheet 
or fanfold paper; RS-232, 
n o to 9600 hes; .23. 9 by 
17.1 by 7; 41 lbs; $2995 
Mannesman-Talley 
8024 South 180th St . 
Kent, WA 98031 
(206 ) 251-5524 
MT-1800: impacl, 7 by 9 
dot matrix , double pass; 132 
or 218 char/ line; 200 cps; 6 
or B line/ inch; bldirectiont'll 
printing; vertkal tabs; 
double-width characters; 
compressed characters; 
paper-out indicator; self test; 
tractor feed ; fanfold paper; 
RS-232, 300 to 9600 bps; 
paraTlel; 25.5 by 19.5 by 
18.5; 63 lbs; $2495 
Matchless Systems 
18444 Broadway 
Gardena, CA 90248 
(213) 327-1010 
MDS Triveit 
3180 Redhill Ave . 
Costa Mesa , CA 92626 
(714) 546-7781 

MPI (Micro Petlphenl5 Inc.) 

4426 South Century Dr. 

Salt Lake City 1 UT 84107 

(801) 263-3081 
BBC~ impact , 11 by 7 dot 

matrix ; 80 or 132 char/ line: 
100 cps; 6 or 8 line/ inch; 96 
char ASCH (draft- and high­
quallty fonts ); bidirectional 
printing; graphics; frict ion 
or tractor feed; sheet, fan ­
fold , or roll paper; RS-2~2 . 
1.K char buffer; Centron1cs 
parallel; 16.3 by 10.8 by 
6.3 ; 15 Jb l $74.9 
Microtek Inc . 
9514 Chesapeake Dr. 
San Diego, CA 92123 
Tekwriter-1 (fon11erly 
Bytewrit l.'r 1); impact , 7 by 
7 dot matrix ; 80 char/ line ; 
80 cps; friction fef!d ; sh~t 
or roll paper; parallel Cen­
tronics, Apple II , or Ata.ri ; 
$349 
Tekwriter-2; impact, 9 by 9 
dot matrix; 80 or 132 
char/ line; graphics; Cen­
tronics parallel 
MT-801 impact. dot matriJ!, ; 
80 char/ line; 125 cps; 96 
char ASOl; tractor feed ; 
fanfold paper; RS-232, 3K 
char buffer; parallel; $795 
Miltope Corporation 
9 Fairchild Ave. 
Plainview, NY 11803 
(516) 349-9500 

Newman Computer Ex· 

change Inc. 

1250 North Main St . 

Ann Arbor, Ml 48104 

(313) 994-3200 

NEC lnform01tlon Systems 

Inc. 

5 Militia Dr. 

Lexington, MA 02173 

5510: impact, th imble; 132 

char/ line; 55 cps ; 6 or 8 

line/ inch; 128 char ASCH 

(multiple fonts); bi­

directional printing; vertlcaJ 

tabs; paper-out indicalor; 

friction and tractor feed ; 

sheet or fanfold paper; cu t­

sheet feeder; RS-232, 110 to 

1200 bps, 256 char buffer; 

25 by 16.5 by 8.7; 45 ,5 lbs; 

$3055 

5520: impacl, thimble; 132 

char/Une; 55 cps; 128 char 

ASCil (multiple fonts ); fric­

tion or tractor feed ; sheet or 

fanfuld paper; cut-sheet 

feeder; RS-232, 110 to 1200 

bps; $3415 

5530: impact, th imble; 132 

char/ line; 55 cps; 128 char 

ASCII (multiple fonts) : fric ­

tion or tract r feed; sheet or 

fanfold paper; cut-5heet 

feeder; parallel ; $3055 

Okidata Corporatlon 

111 Ga, ither Dr . 

Mount Laurel, NJ 08054 

(609) 235-2600 

Microline 80: impact, dot 

malrile ; 80 o r 132 char/ lint?; 

80 cps: 96 char set; frictio11 


and tractor feed; sheet o r 
fa nfold paper; parallel ; $475 
Microline 82A : impact, 9 by 
9 dot matrix ; 80 or 132 
char / inch; 120 cp5; 6 o r 8 
line/ inch; short-lin seeking; 
bidirectional printing; 
graphics; double-width 
characters; compressed 
characters; friction and trac­
tor feed ; sheet or fanfold 
paper; RS-232, 110 to 1 200 
bps; parallel ; 14 .2 by 12.9 
by 5.2; 20 lbs; $645 
Micro /int.' 83 , impact, dol 
matrix; 132 char/ line; 120 
cps; 96 char ASOJ; bidirec­
tional print ing; trac tor reed 
adjustable to 1.5 inches wide; 
fanfold paper; RS-232; 
parallel 
SLJOO: impact, dot matrix 
whole-line printer; 132 
char / line; 300 !pm; 96 char 
ASCH; software selectable 
fonts, oversi.z.ed chars; bar­
code font; graphics; lractor 
feed; parallel; $3995 
Olivetti Peripheral Equip· 
ment 
505 White Plains Rd. 
Tarrytown, NY 10591 
(914) 631-3000 
DY-211 : irnpad 1 daisy 
wheel ; 132 char/ line; 20 cps; 
S or 6 line/ fnch ; 96 char 
ASCII ; manually changeable 
print element; fric tion feed 
accepts paper up to 17 
inches wide; RS-232, 110 to 
9600 bps; 36 lbs; $1900 
DY-311 : impact, daisy 
wh el; 150 Char/ line ; 32 cps; 
S or 6 line /I nch; 96 char 
ASCII ; bidirectional print­
ing; manually changeable 
pri11t elem nt; friction or 
tractor feed ; sheet or fanfold 
paper; RS-232, 100 to 9600 
bps; parallel ; 39.5 lbs; $2850 
DY-811 : impact, daisy 
wheel; 150 char/ line ; 65 cps ; 
5 or 6 line/ inch; 96 char 
ASOI; bidirectional prinl­
ing; manually changeable 
print element; friction or 
tractor feed ; sheet or {anfold 
paper; RS-232, 110 to 9600 
bps; parallel; 79 lbs; $4280 
DMB0/ 180: impact, 8 by 7 
do t matrix; 150 char/ line ; 80 
cps; S or 6 line/ inch; 96 
char ASCII : bidirectional 
printing; friction or tractor 
teed; sheel or fanfold paper; 
RS-232, 110 to 9600 bps; 
parallel ; 79 lbs; $4280 
Pertee Computer Company 
12910 Culver Blvd . 
Los Angeles, CA 90066 
Sty list 360! impact, daisy 
wheel; 198 char/ line; 17 cps; 
100 char modified ASCil ; 
bidirectional printing; Eric­

tion feed ; sheet or fanfold 
paper; RS-Z32; paralleli 20.9 
by 13 by 5.5; 29 lbs ; $1500 
Printek, Inc. 
1517 Townline Rd . 
Benton Harbor, Ml 49022 
(616) 925-3200 
910; Impact, 9 by 9 dot 
matrix ; 80 char / line; 170 
cps; 96 char ASCH, pro­
grammable character set: 
double-width characters; bi­
direction.al printing; tractor 
feed i fanfold paper; RS-232, 
1800 chru buffer; parallel; 23 
by 17 by 7; $1695 
920: ame as 910 except; 340 
cps; $2345 
Printer Terminal Com~ 
munications Corporation 
124 10th St. 
Ramona, CA 92065 
879: impact, 7 by 9 dot 
matrix; 80 or 132 char/ Unei 
180 _cps; 6 Jine/ inch; 96 char 
ASCil ; bidirectional print ­
ing; v ertical tabs; com ­
pressed characters; friction 
and tractor Feed; 5heet, fan ­
fold , or roll paperJ RS-232, 
300 to 9600 bps, 256 char 
buffer; parallel; 18 by 22 by 
7.5: 25 lbs; $U99 
Printronix 
17421 Derian Ave. 
Irvine, CA 92713 
(714) 549-8272 
Qantex 
60 Plant Ave. 
Hauppage, NY 
(516) 582-6060 
Qume Corporation 
2350 Qume Dr. 
San Jose, CA 95131 
(408) 942-4000 
Sprint 5145: impact, daisy 
wheel; 132 char / line; 45 cps; 
friction or tractor feed ; sheet 
or fanfold paper; cut-sheet 
eeder• RS~232 ; parallel ; 

$3137 
Sprint 5155: impact, daisy 
wheel; 132 char / line; 55 cps; 
3 to 8 line/ inch; manually 
changeable print element ; bi· 
directional printing; vertical 
tabs; graphics; paper-out in­
dicator; self test; friction 
feed ; sheet paper; RS-232, 
no to 9600 bps; 24.3 by 
16.B by 6.5; 45 lbs; $3726 
Sprint 9135: impact , daisy 
wheel; 132 char/ line ; 35 cps; 
manually changeable print 
element; friction o r tractor 
feed ; sheet or fanfold paper; 
RS-232; p11rallel 
Spri'rrt 9145~ same a.s 9/35 
except: 45 cps 
Sprint 9155; same as 9/35 
exc-ept: 55 cps 
Sprint Wide-Track: impact, 
daisy wheel; 240 char/ line; 
55 cps; manually changeable 
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In Los Angeles, 
your reat escape
~ou1 . take place
1nm1nutes. 
As c Da la P•oce~o>•ng spec1al1s1 al Nor th rop. you II sur round yourself w1tll t11 e 
llenelitb ot a c l1mate and loca11on t ha l le ts you e n1 oy ti all -- l he <tt l s. 
educa l1 onat opporlu ni 11 es and the g1ea1 ou tdoors Every day All yea1 1m111tJ 

located "' Sou thern Cal1torn1a. No rlhrop otfers lhe ptol ess1ona1 
opportunH1 s you seek p lus the flex1bi11 ty o l t1les1yle 1ha1 makes hows o il l he 
1ob e cap 11onally pleasu rable And you' ll apprec1a1e ou1 tm:al1on 
wi th easy access to beach. des rt <ind moun ,.,,,~ 

II you're up for th o challenye ol member;;h1µ 
ma departrnent that supports coroorale mformauon 
sys tems ac11 vt11 s at every lever look m l o co re r 
onporlun111es at Norlhrop 

Mak the Gren! Escap that could Iii.st a 
Id . 11me 

Low Desert - 45 min _ Ski i ng - 70 min. Hollywood Bowl - 45 m in. 
High desert- 98 min. Better skiing - 1BO m in. Un iversities - 30 min. 
Beaches - 1 O min. Sa lli ng - 15 min. Surfing - 1 O mln. 
Forest - 25 m in. Golr- 17 m in, Knott's Berry Farm - 45 min. 
Mountains - 30 m in. Running - change your shoes Rollerskatin9­
Big mountains - 40 m in. Cr icket - 23 min. change your shoes again 
Very bi g mounta ins - 240 min . D isneyland- 45 min. Unfversal Stud ios - 50 min . 

Scientific Applications 
Programmer Analysts 
Experience with IBM 3033. Engineering 
and Grapti 1cs Appl ications. FORTRAN 

MVS Systems Programmers 
Using SM P4, TSO and SPF maintenance 
tools. 

Computer Operations 

Personnel 

Console Operators. Control Clerks. 

Tape Librarians. 


Numerical Control Systems 
Support 
Knowledge o f IBM. APT·AC systems. 
FORTRAN, ASSEMBL y and famil iari ty 
with numer ical control environment . 

Data Base Analysts 

xperience m IMS Dala Base and 


Da ta Communicalions. 


Business Applications 
Programmers 
To design and maint ain business, 
hnance. and manufacturing applications 
on large scale IBM computers 

Crrcle 2:02 on Inqu iry Cllrtl . 

We will arrange a perso nal interview for you. We will fly you to 
California travel and accommodations paid, or we will send a 
representative to your locat ion. Investigate the opportunities out­
lined above by sending your resume to: 

Barbara Nettles 

Dept. NOP.BYTE 1853 


P. O. Box 4625 

Long Beach, CA 90804 


NORTHROP 

Making advanced technology work 

Northrop Corporate Data Process i ng Center 
Equal 01.>pu tu1utv E111ploye1 M/ Ff H / Proof of US C1t1te11sh1p ReQulr d 

BYTC Match 19&2 295 



print element ; friction teed ; 
sheet paper: RS-232; 
parallel; $4315 
Rad.io Shack 
1 Tandy Center 
Fort Worth . TX 761,02 
Daisyw!ieel 11: impact, daisy 
wheel ; 136 char / line; 43 cps; 
manually changeable print 
element ; proportional spac­
ing; friction feed; sheet 
paper; Cen tronics parallel; 
$1860 
Lineprin ter IV: impact, do t 
matrix ; 80 or 132 char/ line; 
50 cps; 96 char ASCH; fric· 
lion o r tractor feed; sheet or 
fa nfold paper: Cenh'onics 
parallel ; $999 
Li11epr·fr1 ter V: impact, dot 
matrix; 132 char / line: 120 
cps; 96 char ASCII : tractor 
feed ; fanfold paper; Cen­
tronics p rallel; $1860 
Li11ep1111tel' VJ: impact, dot 
matrix ; 132 char/ line; 100 
cps; 96 char ASCU plus 
graphics characters; bidirec· 
Liona l printing; self Lest; 
Centronks p;i.rallel ; $1160 
Lineprinter VJ/ ~ impact. 5 by 
7 dot matrix : 40 or 80 
char / line; 30 cps; 6 
line/ inch; graphics; tractor 
feed ; fanfold paper; RS-.232 , 
100 to 600 bps; Centronics 
parallel; $399 
Lineprinter Vlll! impact, 9 
by 12 dot matrix ; 80 
char/ linei 80 cps; 8 or 12 
line / inch; graphics; bi­
di rectional printing; short­
line seeking; proportional 
spacing; friction or tractor 
feed ; sheet, fanfold , or roll 
pap r; self test ; RS-232, 600 
or 1200 bps; Centronics 
para llel ; 15.4 by 11 by 4. 7; 
16.S lbs; $799 
Quick Pri11 t1n ll .- e lec­
trostatic, do~ matrix; 16 
char/ line: 32 cps; uppercase 
only ; compressed characters 
gi ve 32 char / line at 64 cps; 
fric tion feed ; aluminized roll 
paper 2.4 inches wide; $219 
Sandf!l' Technology 
Columbia Drive 
Amherst , NH 03061 
(603) 882·1000 
Media 12/ 7: impact, line· 
wide dot matrix, overlap­
ping passes; 80 char/ line; 96 
char ASCII (draft- and high­
quality ): 220 cps draf1 ­
qua lity , 60 cps high-quality ; 
preprogrammed alternate 
fonts ; p.-oportional spacing 
on some fonts; rugh·quaJity 
c rmpre. ed-character font 
gives 117 char I line at 120 
cps (proportional spacing); 
friction feed : sheet paper; 
cut-shee~ feeder; RS -232, 

2400 bps with handshaking; 
Centronks pa('a llel ; $4395 
Sci Systems Jnc. 
8600 South Memoria l 
Parkway 
Huntsvil le, AL 35802 
(205) 88M 611 
Sentinel Computu Corpora­
tion 
9902 Carver Rd . 
Cincinnati , OH 45242 
(513) 98Hi622 
Siemens Corporation 
OEM Data Producls Divi­
sion 
240 East PaJais 
Anaheim, CA 92805 
(714) 991-9700 
Smith-Corona 
65 Locust Ave _ 
New Canaan, CT 06840 
(203) 972-1471 
TP-1 : impact, daisy wheel; 
W5 r lZS char/ line ; 12 cps ; 
manually changeable print 
element : friction feed; sheet 
paper; $845 
Stat Mkronics Inc. 
200 Park A v . 
New York, NY 10166 
(212) 986-6770 
DP-8480: impact , 7 by g do~ 
matrix ; 132 char/line; BO 
cps; 96 char ASCH: short­
line seeking; bidir ctional 
printing; graphics; doubl 
width characters; corn­
pre sed characters; self fest-; 
friction and trac tor feed ; 
sheet or ra nfold paper; 
RS-232, 256 char buffer ; 
15 .3 by 12.2 by .4 .9; 19 lbs; 
$495 
Sy5temed Corporation 
POB 18 
Moun tain City, TN 37683 
(615) 72'7-6000 
Tyµri11ten impact, <laisy 
wheel; 180 char / IJne; 12 c:p ·i 
manually cha ngeable print 
elernenl ; friction feed ; fan­
fold papet; parallel; $599 
Syntest Corporation 
169 Milham St . 
Marlboroug h, MA 01752 
(617) 481-7827 
TDC 
203 East Main St . 
Riverton , WY 82501 
(307) 856-7111 
TEI Inc. 
5075 South Loop East 
Houston , T 77033 
(910) 881-3639 
3431: impact, 9 by 9 dot 
m trL'<; 136 cha.r/ line; 150 
cps ; 6 or B line/inch; 94 
char ASCII ; bidirectional 
printing; doublerwidth 
characters; paper-out in~ 
<licator; self test; tractor 
feed; fanfold paper; RS-232, 
110 to 9 00 bps, 256 char 
buffer ; parallel 

Telecom Terminal Systems 
3903 Grand View Blvd . 
Los Angeles, CA 90066 
(213) 390-9494 
Teletype Cm·poration 
5555 Touhy Ave . 
Skoki , IL 60077 
(312) 982-2000 
43: impact, dot matrix; 80 
o r 132 char/ line; 30 cps ; 96 
char ASCII ; frictio n o r trac­
tor feed ; RS-232; $1388 
Tex.as lnstrument 
POB 225012 
MIS 81! 
Dallas, T X 75265 
(312) 982-2000 
743: elect rostatic , dot 
malrix: 80 char / line; 30 cps; 
96 char ASCH ; APL char set 
(op tional); fr ict ion feed ; 
aluminized roll paper; 
RS-232; $1995 
765! electrosta tic, dot 
matrix; BO char / line; 30 cps; 
96 char ASOl: bubble­
memory storage up to SOK 
char; dual communications 
ports; friction feed ; 
alumfnized ro ll paper; 
RS-232 (integral modem op­
tional) : $2995 
810: impact, 9 by 7 dot 
matrix ; 132 char / line ; 150 
cps; or 8 line / inch; 64 
char modified ASCH (96 
char ASCH oplional); 
double-width characters (op­
tional ); compressed 
characters (optional )i 
bidirectional p rin ting; ver­
tical tabs; paper-out in­
dicator; self test; tractor 
feed ; fanfold paper; RS-232, 
110 to 9600 bps, 256 char 
buffer; $1895 
820: impact, dot matrix ; 132 
char/ line; 150 cps; 96 char 
ASCII ; APL char set (op­
tional): tractor feed ; fanfold 
paper; RS-232, 110 lo 9600 
bp ; $2165 
825: impact, 9 by 7 dot 
malrix ; 75 cps; 6 or 8 
line/ inch; bidirectiona l 
printing : RS-232, 110 to 600 
bps, 256 char buffer; $1565 
Toshiba America Inc. 
2441 Michelle Dr . 
Tustin , CA 92680 
(714) 730-5000 
Tre.ndcom 
480 Oak.mead Parkwa y 
Sunnyvale, CA 94086 
(408) 737-0747 
100: thermal , dot matrix; 40 
char / line; 40 cps; 96 char 
ASO I; friction feed; sen­
sitized rolJ paper; Centronics 
parallel, IEEE-488 
United Systems Corporation 
918 Woodley Rd . 
POB 458 
Dayton, OH 45401 

Victor Business Products 
3900 North Rockwell St. 
Chicago, IL 60618 
Vista 
1317 East Edinger Ave, 
Santa Ana . CA 92705 
(714) 953-0523 
Wang Laboratories 
l lndustrial Ave . 
Lowell ,. MA 01851 
2231 W -1 : impact, 7 by 9 
dot matrix ; 112 char/line ; 
120 cps; 96 char ASC!J; ver­
tic::al tabs; double-width 
characters ; paper--0ut in­
dicator; self test; Wang 
serial interface , 112 cbar 
buffer; 24 by 18 by 1 O; bO 
lbs; $2900 
2281 W: impact , da isy wheel ; 
157 char/ line; 30 cps; 6 
line / inch; 96 char ASCII ; bi­
directional print ing; vertical 
tabs; graphics; Wang serial 
interface; $4500 
Wasomark Inc. (Data 
Printer Division) 
1 Willard Rd . 
Norwalk , CT 06856 
(Z03) 847-7251 
Williams Laboratories 
US No rthview Rd . 
Ithaca , NY 14850 
(607) 272-1132 
Bytewriter: impact, da isy 
wheel; 100 char/ line ; 12 cps; 
manually changea ble print 
element ; self test; underlin­
ing; friction feed ; heet 
paper; Centronics parallel; 
21 lbs; $795 
Xerox Corporation 
Xerox Square 
Rochester , NY 14644 
(716) 423-3411 
1730: impact, daisy wheel; 
132 char/ line ; 40 cps; 
manually changeable print 
elemen t; frictio n Feed; sheet 
paper ; RS-232; $2710 
1740: impact, daisy wheel; 
132 char/ line; 45 cps; 
manually changeable print 
elem n t; friction feed; sheet 
paper; RS-232; $3375 
1750: impact , daisy wheel; 
132 char / li ne; 45 cps; 
manually changeable print 
element; riction feed ; sheet 
pap-er ; RS-232; $3555 
Xymec Inc. 
17905 JSky Park Circle 
Irvine, CA 92714 
(714) 423-3411 
1-JY-Q 1000,· impact, daisy 
wheel ; 198 char/ line; 20 cps; 
manually changeable print 
e.lement : boldface characters; 
paper-out indicator; self tes t; 
RS-232; parallel 
Zentec Corporation 
2400 Walsh Ave . 
Santa Clara, CA 95050 
(408 ) 24.6-7662 • 



APPLE 
SUPPLY 
CENTER 

Dealer inquiries invited 

SOFTWARE ~~Pl•ll/11• 
Apple Soflworo: ~~ 

Apple Forl~n r' o 
0 

. ,~ l 149 
Apple Pilol v" ,>J J 119 
J\ pple Plol s 4D 
IJow JonH New• & 01101e' $ 69 
Cow Joner PorUollo E•11I S ( Q 
Mlcrocourler S 1eg 

A1hton-T•I• 
d8ue II tor Appia ll 

Broderbund SOl1W1r1 
f'ayroll $269 

25,. 
27 % 
.30% 
28% 
20% 
2.4 % 

30% 

30')'. 

Term lnal s 1295 

HP-85A Mlcroc:ompu!Of wflh b~lll·ln 
prlnlar aM man ila 

HP-n6 N9W I Mlcrooomput&r 

I 

SA\IE 
$1995 27 '11 

6'1K OPU/Torml nallKe1board/ ManOor s 3095 

HP...1CV Nawl 2.2K Memory Calollle tor 
Hf'.A1C 0a1eut1tor 

Memory mooule lar HP41C 

HARDWARE ~;pl• II/fl t 
Ol(ecl Substitute lor Apple Drives 

MIC<<r&:I A2 I~ a cllrect ·.u.b&llt.Ul!I '°'Apple II 
dr;veo. SoveS300cnadu&I dlsl(1y1tem. 'rheA2 
d!>"11 ncl lnclydo OOS So rt ware 

Ml.,o-5el 5· Orlva' lor Appia 11 SAVE 
A2, 143K, 5• Orl•e S 39~ 18% 
A2 Con.troller card ror A2 Orlvn• s es 15~ *I A70, 286K , 5" Drive 4 480 21>% 
M0, 160K,o" 1Jrlve .$ 369 18% 
Conl rollerCard lorA70or A•O $ 79 21'% 

'~DK RAM 1ub1lihlle for 011~ System 

PIO lier 
11 • Wida _For Apple ano V~le!llC. 
Au lom11t to J eofor opllon
lnlartaco to Apple II 
VlolcalclApple rl 1011ware, lr,.nH 
S&rlol RS 232 lnlerface 

'795 
CALL 
s 79 
CALL 
-5:209 

15% 
CALL 
ts.,. 
CALL 
15% 

~ 
ATARI 

80016K 

40016K 
s 759 

$339 

SAVE 30% 

SAVE 20% 
Alarl 810 Olt Dfi~e 
Alar! 16K RAM Moaul~ 
Atar i 850 ln1efiooe 
Mont r.oHwara 1md 3.DCUDOf'fOJ •f'\ 1tock 

$425 
s as 
$ 1 ~9 

CALL 

211~ 

:i1% 
32% 
CAU. 

9iifc~ffEC 
~.l!:~s-

SUPRBRAIN 

Superbrain 64K OD s 2895 28% 

EPSON PRINTERS 
MX 70 WI G rallrai S 9611 
MX80 $4~9 
Ml<80 F IT J ~56 
MX 10Q " IT w/grap~lco S 729 
Ml(80'100 Appia lnlorf""' a~d C.b!e S 95 
MXBD f'rl<t•on felld ·~•plar 5 59 
Mxao Graf tr"" s 7ll 
MX80/ 100AtNIC.lllo J 29 
MX00/ 1DOTAS80Cilbla S 29 

..._'EC Microcomputer 
L~ . al! Compulor ~8001 s 150 25 Yo 

?e6K Toi I OU<'I DI I• PC8031 s 7~ '25 % 
~2K..,Oonuna1 1 oun11PC801H~!l5 2~% 
NEC PC Sollwa11 CAU. CALL 

5 Meg Herd Oltlt S 2995 

Corvus 10 Ml!IQ Hard m~k $ 4345 
2ll Mag Haid Ol&k S 52.S 
Omni-No, , Oonu11lla1lon. 
Mirrar. In SIOEk CALL CALL 

XEROX. 820System II 
Compre1e syslem fn~ 'udos monlla<, 
kuybo.r;rd, OPU anll lwo dlok drlVM 
With 5' Inch d ~al d riv~ 
Wllh 8 lncl'I dua l dr lvos 

SAVE 
18 % 
19% 

(E: commodore 
VIC 20 Home Computer 
CBM 0032 Computer 
CBM 1032 Computer 
CBM •o•o Dt1k Orl•ea (2) 3-43K 
CMB 8050 Ol1k Drives [2) 1 Mao 

$ 249 
$1195 
S 9QS 
$1019 
S1:!95 

16% 
20% 
22 % 
21 % 
28% 

(ALi:O.)) COMPUTER SV S1'EM5 

ACS 8000-15. 208K , ~ U•er $4,4!!0 
OtMor Altos Sys1em1 In Stoek, 

Hardware Technical Hotline 

AX1..0N , 
AAMOISK 3~K Memory Sy$lem 

MONITORS: 
NEC 12" C<>lcr 

12• Green 
SANYO: B' B&W 

9 • Gnien 
12' BSW 
12 ' Gro&~ 
1G" Color 

N~W 13" AGB Color 
ZENITH 12" Green 

DISKETTES, 5', box ol to : 

M•xell 

Memora.c 


80 COLUMN VIDEO CARDS: 
Vldo 	 Vldooli!rm 
M&A S~p R Term 
Al S: Srnartel't(I 

MISCELLANEOUS: 
Applei 

Grip!1ia Tablel (CLOSE OUTI 
CCS : Ser1al lnlerface 7710A 

P•tallel l!Herface 772JJA 
Other CCS C~rdo In Stock, 

Hayu: M cmmodem II 
Smartmo<Jom 

Koyboard Comp.on)' : 

Joyslicli H 

Game Pacldle 

Numeric K&ypad 


M&R: 	 RF Modulo tor 

SUP AFAN
*MluotoO: ZBC Sollcard 

16LAAM Cord 
Mounla,n : 

CPS Multllunc llon Caro 
Clod< 1Cal11ncfor 

Oro nge Mleto Grappler 
S.SM AIO SerlJJllParn - lnlerlac.e * ALS: !imarterm BO Col Card*Z-Card (Z·SO)*Ada111m 16K CArd*Synerolz11r Paokog11 
NEC 
ISK f:•panaron Chips for Apple II 

J 1U5 	20% 

$359 24% 
$ 100 22% 
$149 31% 
$159 31% 
$219 30% 
S229 30% 
J.399 2B % 
$599 25% 
.s 119 	 20% 

$ 39 	 33'11> 
s 25 	 45.,.. 

$249 1B 'lft 
$31D 19% 
s 26~ 30% 

$Gli0 2.0% 
$139 22% 
s 99 20% 
CALL CALL 
s 29~ 26% 
s 249 11% 

s ~5 101" 
$. 26 17% 
s 119 21% 
s 25 27"f. 
s !!9 25 % 
$ 279 33% 
Sla9 20% 

s 209 13% 
s 239 15% 
s 129 21 'l'e 
$159' 20 % 
S269 	 30"1. 
sm 22% 
1119 20% 
S549 27% 

s :l9 35% 
LETIER QUALITY PRINTERS: 

Oum• 	Lollfir quallly prin ter 
Sprint 9 45RO s 22115 Z0% 
Sprint 5 45RO $ Z:l!>S 20% 

Olympie (Typ~wr11er/Prlnler) 
ES-100, 18CPS 
w/luJI 1n1erlace 10 Apple II -5:1695 22% 

PRINTERS: 
ln111 gra1 oa•• 

•~ 5 Tiger w/Gra1>1ll!a & 2K $ 695 23 '!1> 
•60 Tiger w/ Gtaphlc• s 895 20 % 
560 Tiger w l Graphl~ $1005 22% 
Prl•m color prinler w/Graphlc! $1!195 16% 

Ep1on, &uo ~peclal Epson section a 1 rig hi 

Abol/e P" cmi for ,m.atl order1 on•y. Our :1tore showroom 111 
1 ~6 NE ·F• SI., Granto Pao, OIL Slora ptlal1, wtilcll lncludD 
i0 /1wat1 sorvtca , dlller r1om mall order prlcaa, No rn1.1 1oroer 
'° le• •1 ttore. CALL ORDER DESK , 

ORDERING INFORMATION: 
Mlnt<num ordor S10CI. Money O•d•r•. C..1h11r Ch""'• or Bank 
W ire wel«1med. Vl,.a ..nd MC ardftra add 3%. PDrllOOll ct 
co<npanf en kl atct1pled j1tlow 20 daYI to c:toerl , Add 
~% tor oh Ip ping , handllng and Insurance ; UPS ground II 
••~ndBtd . 5% tc>lal tor UPS Blue or 10% loto t lor le>re lgn 
ord r1 or US P1tcol Poet lncludn yGur Uttn,ption1 number. 
No.CQO '1_Prleos are 11tbJoc110 ehariQe \Nllhov1 notice. 
Order da•k houro ~roi lo 5 PST, 10 to 3 Sa1~rday1 . APO ti 
HOt Dy US PDS I 

Gen~n•f\_eogor 
Appia Ponlc 
Ar<ade M a<Mlne 
R1>dAlerl 
Space Warrior 
Many Other11 In SIDCW 

Budg.HD, Raster Bl"''"' 
Call . Paeilic, Ult lma* Cent ral Palnl Sollwar.; 

Copy 11 Plu• 

18 % 

S 245 	 2S % 
t 1115 ~% 
$ lS 26% 

S349 30% Gall for other HP OGU·l~menl , toltwato Bild ac:ceuorla• I s 21 3()")1. 
s 32 :l(l'H, 
s :11 30% 
s 18 90 '11. 
CA~~ CALL 
s 22 27% 
s 30 25% 

S l5 t0% 
Wiii r:opy morlcop~ protected • oll w11re 
/or y11r1r Oa(lr.up In 45 !«and• I NEW 

Con1lnan111 So!lwu• 
liome Accoutllanl 25% 
Home Money MIMer 21i% 

01la Mool 
Snacil AI Ul~k s 2.2 
Tiiie! S Z! 

l'p•on, M)i !IO Grap~lcs Ournp $ \\ 
H1~d1tn , S~rgon II (C:h!W I J 29 
Howud Sal,\N•r• 

Tax Preparer s 75 
Roal E!t tale An&lyter $115 
Cron1lv11 Flnanc ln11 $ 115 

Info Unllmltod , 
Easywriler (pAO) $ 199 20% 

ln~ovlll~a 
APPie 61>0UQ uJ1r<J ,219* lr11oll: 
EJeeJfl<: 01Jet "IEW S 125 20 % 
ALO Syll@m II ar Ill s l10 10% 
TransFORTH II or Il l $110 10% 
.O,cc:ounllng S 355 66 % 

A ""'PrQl•1.•;r1t1,., quam., ,ntagn1tad tU 4 A lR, 
AIP. P• yra!I °"',IC'""" Hortin• 1upporl •"•Jllhl•. 
S•"r:J tor l fH lttmp/• or/r1tou r1 , Rrqul r·H l(lf) 
llfttl JIS'K RAM ce,-,a 

MlerDL.ab 
Oa1a Fact.Ory, VOr. 5.D* Mlc roPro 
Word Star 
Sup&rSorl 
Mall M1>rger 
Data Star 
llpell Star 

Mlcro•oh 
A .L0.6 . 
BASIC Comi>ll•r 
Cobol fiO 
Forlra n 80 
Olympic OflCCl th lM 
TASC Complh1r 
Typtno Tulor ii 

on.Una 
E:~petl1lor 0 
Superscribe II 
P!llJIUUl 11 
Thre•hold 
crans1on Maoor 
Ml•~•o~ AlttrO•d 
MY51ery Hou~e*01b<>rn1 tmoK and Boo.k) 

S249 

$2!!9 36 '1\o 
$129 36% 
$ 7g 3Ci % 
$ 189 38% 
s 159 36% 

$110 10% 
$ 299 26% 
S559 26 % 
$ 149 25 % 
$ 24 24 % 
$ 159 22•4 
s rn 30% 

.$ 7~ 

$ 95 
$ 22 
s 30 
$ 26 
s 15 
$ 19 

Somn Cammon Boole Programs , 
76 Buslnu~ Slatlellcs and Math 
program• lof It\ Appl~ II 1 S 4B SO% 

Pl nchlreo Soll ware 
Magic Wand 5 250 37 '!1. 
Glor AIR or A/P or PR or In• . S Ill!) JB % 

Poroon11 Salh..re: 
Do:o.Mop Plan II 21'1'1'159 
VielUIC!U $159 25% 

Vltip loi J 149 21% 

Vl1lt rend Vlslpiol s 99 3 t % 

Vlo l~o• S159 30% 

Vl•florm .tll9 21 % 

lllslllle s 1ll9 30% (503)772·3803 (C US TO MERS ONLY · VISA 

Sollwu11 PublJohlng : PLEASE HAVE INVOICE I OR PAC ING SLIP f ) 
PFS l'lllng ( O;; t ~ B~o s 6.9 
f'FS : Ropo r1 s 69 

Sloneware, 	 NO SALES TIU 
OB M a.!lef (new vor51onj S 179 

Sub Log•c Oregon Order Desk 
FllgM Simul Cor $ 28 20'> (503) 772-3803 •

For specific software not listed., 
CALL {800) 547-1289 TOLL FREE 

NATIONAL ORDER DESK 
REFERENCES: 
We h•ve been an Apple doaler •Ince ,g.7,e , Our blnk Ut1 tftnce 
Is Fhl In nrstal& Ba~k (li(ll) 778-51;20. Wo Mlong to lho (800)547-1289 
C/1ambar al Comme.r(l(! . 	 • • h I hi d 
(503)772-629:1. 	 Free gift w11 your order If you menl on t s a . 

C lrcle 91 on Inqu iry card. 

http:MlerDL.ab
http:Oa(lr.up


MARCH I 
I 

SPECIALS 

OKIDATA MICROLINE SOA ATARI 81 0 DISK DRIVE 

MATRIX PRINTER I 
I 
I 
I 

$329.00 I $429.00 

CALL TOLL FREE! 

EAST COAST WEST COAST 

1...soo-ss6-7 586 1-800-235-3581 
COMPUTER SHOPPING CENilR COMPUTER SHOPPING CENTER 

12 Meeting St. 3533 Old Conejo Rd. # I 02 
Cumberland, RI 02864 Newbury Park, CA 91320 

1-401 -722-1027 1-805-499-3678 
TELEX 952 106 CA TOLL FREE 1-800-322-1873 

TELEX 182889 

COMPUTER SHOPPING CENTER 

We A cpl C. O . D. 's • Stoc.k Shipment:. Son1e Doy or Next• No Surchorge for Credit Cord~• All Equipment Foctory 
fre!.h w/MfT Warranty• We Corry th!! Complett! Line of Personal Software • Prices do not Reflect Shipping Charges 

Rhode Island and (.alifornia r~sidents please odd 6% Sales Tax 

Chcle 284 on Inquiry ca.rd . 



-------

NEC PC-8023 Printer 
NEC 7710 Spinwriler 
NEC n20 Spinwriter 
NEC 7730 Spinwriter 

.. . . . , ..... ... . .... . 
.. .. . . . ....... .... . 
.. , ..• .. ........... 
..... ... . ... .. .... . 

NEC JC 1201 M(A) - Color 12" Monitor .... . 
NEC JB 1201 M 12" Green Monitor ... .. ... . 
OkidotaMicrol ine-80 .. . . . ........... . .. 
OkidatoMicroline-82A ....... . . ......... 

~~i~~t~~~croline-83A ........ ... . ...... 

10 0 . .. . .. .. .. . • .. .. • • • .. .. . .. • 

$629.00 0 

M & RSup-R-Terminol ..................... 

Microsoft Soft Card (Z-80) . . . .. .. . . .... .... . 279.00 


2345.00 
2695.oo 
2345.00 

359.00 
159.00 
329.00 
499.00 

729.00 
1995.00 
279. 00 

Hazeltine 1420 ........ . . .... .. .. +.. . . . 
Northstar Horizon II 32K QD . . . . . . . . . . . . . . 
AnadexDP-9500/9501 .. .... . .. . . ... .... 
Televideo910 ... . .. .. . . ..... .. .. ...... 

Televideo 912C . .. ...... .. ........ . . . . . 
Televideo 920C . . . . . . . . . . . . . . . . . . . . . . . . 

799.00 
2925.00 
1249.00 
559.00 

669.00 
689.00 

- u
..I ~ LU 

~ 

&:a ~ z 
_, ~ 

><~ ~ 

-

Q • • • 
!=I ­
U · "" 
.... ~ ...
I.I.I ;,.r Ill
II--- ~ LU _... ..I
0~ ~ 
.. .... z 

~:~~;~~~;;.; : : : :: :: : 1~!~~ ~ 0 0 

CBM 8050 Disk Drive . . . . . . . . . . . . . . . . . . . 
CBM4032Computer . . .. ....•.... . .. . . . 
CBM 4040 Disk Drive . . . . . . . . . . . . . . . . . . . 
CBM 4022 Printer . . . . . . . . . . . . . . . . . . . . . . 
CBM VIC-20 .. . . . ..... ... . .... . . ...... 
leedex/Amdek 100G ............. . . . . . . . 
leedex/Amdek Color -1 13" Color Monitor . . . 

Microtek l 6K Ramboard for Atari 800 . . . . . . . 
Microtek 32K Ramboard for Atari 400 and 800 
Qume Spdnt 9/45 (Full Panel) . . . . . . . . . . . . . 

~:::: ~~ ~~,d~; : : : : : : : 

Atori 825 Printer ... .. .................. 

Atari 850 Interface . . . . . . . . . . . . . . . . . . . . . 
Atari 830 MODEM . . . . . . . . . . . . . . . . . . . . . 
Atari 810 Disk Drive . . . . . . . . . . . . . . . . . . . . 

Atari 800 16K . . . . . . . . . . . . . . . . . . . . . . . . 
EpsonMX-70 ............ . . ...... , . . . . 
EpsonMX-80 . . . . . . . . . . . . . . . . . . . . . . . . . 
EpsonMX-80 FT . . . . ...... . ........ .... 
Epson HIX-100 FT . . . . . . . . . . . . . . . . . . . . . . 

1349.00 
1029.00 ~ •A 
1029. 00 C Lii V • 
649.00 ~ a. 
269.00 I.Iii ill 
159.00 ~ 
329.00 ..._ 

79. 00 0 " 
149. 00 \,ii 

2295,00 Q 0Ill 
3!~:~ 0 IU "" 
599.00 ~ ........ 

139.00 lllllC;; ill >­
159.00 
429.00 ~ Q Ill 
749.00 ~oC 
349.00 ~ 
449.00 ­
549.00 u I-­
729. 00 

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 
WE CARRY THE COMPLETE llNE OF ATARI SOFTWARE, PERIPHERALS ANO ACCESSORIES 

PERSONAL COMPUTRS 

COMPUTER SHOPPING CENTER 


NECGREEN 12" MONITOR 

JB 1201M 


$159.00 

EPSON MX-80 
INTERFACES & CABLES 


IEEE $55. RS-232 $70. 

TRS-80 CABLE $35. 


$449.00 

AMDEKCOLOR-1 MONITOR 

$329.00 


EPSON MX-100 FT PRINmt 
$729.00 

Circle 28-4 on Inqui ry card. BYTE Man:h 19111 299 



Programming Quickie 


An Underline Filter 

for Matrix Printers 


Adam Reed 

Center for Human [nformation Processing 


UCSD C-009 

La Jolla , CA 92093 


Although matrix printers such as Digi tal Equipment 
Corporation's Decwriter I II have the advantages of reJa ­
tively high speed and fairly low cost, they do have an im­
portant di advantage when it comes to prinfing manu ­
script copy. By convention, some items in manuscripts 
(the names of cited journals, for example) are underlined 
in the text. Matrix printers, if they underline at all , do so 
by overprinting the bottom line of each "underlined'' 
character. Besides being slow and aesthetical ly unappeal­
ing, this type of ''underlining'' makes the te t nearly il­
legible. 

For tunately, many matrix printers, includi ng the Dec­
writer, can achieve ha lf-li ne vertical spacing. The pro­
gram in listing 1 sets this option, converts th underli ne 

Listing J. 

characters to minus igns (which are the same length as 
underline characters on most matrix printers, including 
the D cwriter), then m ves them onto a separate line to 
be printed under the corresponding line of text. The result 
is dear, fast, legible underlining. At the end of the text 
File, the program restores the Decwriter to normal ver­
tical spacing. 

The program in listing 1 is written in C to act as a 
"filter" under the Unix operating system. Its input is a 
text file with standard unde rlin ing, and its output is the in­
put to the matrix prin ter. It can be transla ted readily into 
other languages, such as BASIC or FORTRAi\J, for use 
wi th oth r operat ing systems and matrix prin ter . • 

1 
2 

I* This Pro~ra~ i ~Prove s D~cwriter underline handlin~ by usin~ a line buffer 
/l and ~a~ also be used to chanse1 t emporari ly, the dw3's horizontal Pitch • 

l/ 
ii 

4 
5 
6 

tinclude 
tinclude 
tinclud~ 

<stdio.h > 
< s~tty.h ) 

' si~nal.h ~ 

9 int dwreset(); 

12 te~ister char c, h, *p; 

13 i nt b1 n; Listing 1 CO H(i111nd Oil page 302 
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BOY.IS THIS 

cosfINGYOU 


It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE ll. 

dBASE II is a complete 
applications 
development package. 

Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relationa l 
database management sy tern for micros. 

Database and file handJing operations are done 
autom<Jtica ll y, so you don't get involved with sets, list , 
pointers, or even opening and closing o fi les. 

Instead, you write your code in concept . 
And solve yom customers problems faster and for 

a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 

dBASE Il uses English-like commands. 
dBASE JI uses a structured language to put you in 

ull control of your data he ndJ ing perations. 
It has screen handling facilities for se tting up input 

and output forms. 
It has a bui lt-in query faciHty, including multi­

key and sub-field searches, so you can OLSPLAY 
some or a ll of the data for any conditions you want 
t apply. 

You can UPDATE, MODIFY and REPLACE entir 
databasts or ind ividual characte.r . 

CREATE new databases in minutes, or lOIN data­
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then HND whatever you'r looking 
for in seconds, even using floppies . 

Organize months worth of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calcu1ations on fields, 

records a nd entire databases 
with a few keystrokes, wi th 

1 accuracy to 10 places. 
Change your data or your 

entfre database structure 
w ithout re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run­
time compiler. 

Expand your clientbase 
with dBASE Il. 

With dBASE II. you 'll write programs a lot 
fas ter and a lot more efficiently. You11 be able to 
wri te more programs for more clients. Even take 
on the mailer jobs that were out of the economic 
question before. Those nice li ttle foot-in-the-data­
base ass ignments that grow into bigger and better 

ttom line . 

Your competitors know of this offer. 
The price of dBASE fl is 700 but you can try it 

tree for 30 days. 
Cali for ou; Dealer Plan and OEM run-time package 

prices, then take us up on OW' money-ba k guar ntee. 
S nd us your check and we'll send you a copy of 
dBASE 11 th at you can xercise on your CP/M sy tern 
any way you want for 30 days. 

Then send dBASE 11 back and we'll return all of your 
111 ney, no question asked. 

During th., t 30 days, y u can find out exactly how 
much dBASE II can sav y t 1, 

and how mu h more it lets 
you do. 

But it' only fair to warn 
y u: bu in s programmers 
don't g back to BASIC's. 

Ashton-Tate, 9929 Jeffer n, 
Los Ang lcs, CA 90230. 
{213) 204-5570. 

Ashton1'ate 
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Programming Quickies---------- ---------------­
Lis ting 1 ca ntim1ed: 

14 
15 
16 
17 
18 

20 

22 
23 
24 
25 
26 
27 
26 

3v 
31 
32 
33 
34 
35 
36 
37 
"'JO 
"''"' 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
51 
52 
53 
54 
55 
56 
59 
60 

62 
63 
64 
65 
66 
67 
68 
69 

char opstrin~[256J 
char *option = opstrin~ 
char *P~axr *Plast; 
static char buf(256J; 

setbuf( stdout, Cchar *>~alloc< BUFSIZ )); 


/t Make sure to 

si~nal(SIGHUP, dwreset); 
siSr1a l <SIG INT, dwreset); 
signal<SIGQUIT1dwreset); 
si~nal(SIGKILLrdwreset); 

signai<SIGPIPE,dwres et>1 
signal(SIGA LRH 1dw resetl i 
signalCSIGTERH 1d~ rese t)r 

/~ Get the oPtion frofu the 

st rca t (o?tionrarsv(l]) ; 
if C*GPtian == NULL) 
else { 

c = t:oPtion++ 
if (c - ­
if (c -­
if (c - ­
if Cc -­
if Cc -­

} 

/t Then, 

'+' 
I 1 ' ) 
, p, 

In I 

I WI 

reset decwriter if interruPted t/ 

co~~and *' 
c = ' 2 1 ; 

. 
' 

I - I) ;;Ii c -- c *of"tiontt ; 
c *oP.tion++:: 

Ip I)11 c - - c = '0' ; 
, NI)11 c -- c = '6' 
I Iii I J ;;;;II c -- c '8' 

initialize th~ Decwriler t/ 

PUtchar(27li Printf ( '[3z '); 
?utchar(27); Printf ( '[132t " ) ; 
Putchar(27)i Printf('[1r132r•); 
Pulchar< 27) ; 
if 

else if 
else if 
el se 

Cc -- '0'){Printf(•[tw">iPutchar<27);Printrc•[1;s4s•);} 
Cc -- '6'){Printf('[4w");putchar(27);printf('[ll140s"li} 
(c -- ' 8' l{Printf("[8w');putchar<27)iPrintf("[1;7os •);} 

{Printf("[2w')~Putchar(27);Printf<'C1i102s");} 

*'/t Then Process the file: 

c=setchar(); 
while < c != EDF > { 

I* Main loo p! Process each line in turn: *I 

h=b=O; 
Pl ast=Pmax= &b uf [255J; 
p=b1Jf; 
while C ? ( Plast ) *P+t 
Pl ast=r-=buf; 
wh ile C c!=10 && c!=EOF 

= 32i I* clear under line buffer *' 
&& c!= 13 1& P (P~ax ) { 

I* loo p for ?rocessins characters. l/ 

Listi>1g 1 cont inued on page 04 
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THE FORTH SOURCE™ 

Specializing in the FORTH Language 

FORTH MANUALS. GUIDE:S, & DOCUMENTS PRICE FORTH DISKS WITH DOCUMENTATION PRICE 
:'. 	''Starting FORTH" by Brodie . Prenlice Hall. Bes1 llg·FORTH Model and Source Listing, with printed 


use r's manual available. (soft cover) $16.00 tngtallarlon Manual and Source Llsling. 

Q 	APPLE tt 5'~ O 8080/Z8~ B ~ " Starting FORTH" (hard covor) 	 20.00 r 	0oa61Bo8a a o HB91Z89 5% $65.00 

~ ''Systems Gulde to llg•FORTH " by TJng. E~cellen t 0 	 APPLE Hiii +•· by MloroMollon. Version 2. guide to lnner mechanisms. 	 25.00 FORTH - 79 Standard, edllor, assembler. 200 pg 

' " Using FORTH" by FORTH, Inc:_G11lde to concepts manual, 5
25.00 $100.00 
- " A FORTH P;Jmer" by Stevr;>ns . In-depth self-study n Opnon 1 - f lnatlng point and HIRes Turtle 

manual 50.00Graphic~ 25.00 
C Op!Jon 2 - DBMS, DOS/FORTH, modem util it ies 50.00C " Caltech FORTH Manual" by Ewing. Overview and D Combo Package - All of lhe above S1 80.00Slruclure. 12.00 

'1 APPL E II by Kuntze, llg·FORTH edito r, assembler,
' 	 " Threaded Interpretive Languages'' t-y LoeligeL Byte source Os t ing and screens. 51,\ 	 $9000Books. FORTH adapted for 2;80 	 20.00 

-	 ATARI by Plnk" Nolse Studio. fig-FORTH, editor, 
:::; "lnvlt11Uon to FORTH" by K.atzan. Pelrocelll Books. al'lsemb ler, mlsslle graphics, sound and handle

Limited lnlroducllon. 	 20.00 drivers. 5' $90.00 
':J " POP- 11 FORTH User's Gulde" by James. 20.00 r CROMEMCO~ by Inner Acce&S lig·FORTH edltor, 
.J " AIM FORTH User' s Manual" by Rockwell · as-sembter, 5\'. o r B $100,00 

lnternailonal 12.00 - PET1 by FSS. flg.FORJH ed itor and assembler. 5 $90.00 
:J "APPLE FORTH- 79 User's Mt1nual" by Mi~ oMotion 20.0li ':J PE~ with lloa!lng poinl, strings, disk 110 $150.00 =" TRS- 80 MMSFORTH User's Manual" by Miller ..., TRS-8011' by Nau ll!us Syste s llg·FORTH, edlt'?r 

Mic rocomputer Services. 18.50 and assemb~er, 5' $90.00 

' "FOATH - 79". Latest FORTH Standard . 15.00 n TRS-80/1 or Ill by Miiier Microcomputer Services. 
MMSFORTH, FORTH- 79 subset, edi tor, assembler,::J " FOATH - 79 Standard Conversion'' by Smith 
dbl·preclslon. arrays, titlllties & appltcallons . 210 pg .Implementation aids. 	 10.00 
rnanuill , 5'4 S130.00 

Cl " METAFOATH" by Cassady . Cross compi ler with r 	 HP· B5 by Uinge fig ·FORTH. editor and assembler, 5'/, $90 008080 code. 30.00 

'l H89/Z89 by Haydon. Ilg-FORTH , CPIM" BOurce,
Ci "Tiny PASCAL In fig.FORTH" by Zimmer. 10.00 editor,ass.embler, & lul1Jrial on disk, 5' $175.00 

Procud lngs of Technical Conferen ces I 	 CPIM , ZBO by MlcroMotlon Version 2.x. FORTH ~ 79
:J " 980 FOAML" (FORTH Modi fication laboratory) 25.00 Stendard. edifor, assernbler, 200 pg manual 5'~ $100.00
:J " 1981 FOAML'" Two Volume Set 	 4000 ..., Enl'!ancement Package • floating poln1, DBMS & 

0 	 Vol ume I, Language Structure 25.00 modem ut !lit les. 	 $70.00 r 	Vohjme II , Syslems and Applicat ions-. 25 .00 'i Combo Package - all of the above $150.00 
- '' 1981 Rocnesler University" 25.00 

n 6800 by Talbot Microsystems !lg -FORTH, editor, 
assembler, dis~ 110 , FL EX 5' or 8 $100.00 

FORTH HARDWARE n 6809 by Ttilbot Mlorosystems fig- FORTH, edi tor, 
assembter, disk 110. FLEX' 6' or 8 $100.00AIMS5 Mlcrocomp by RocKweO 4K RAM, FORTH IC's 'i 6809 Enhanced 2nd screen ed itor,

and mamrnls (plus S20.00 handrlng and shipping) $530.00 macroassembler.lu torlal, too ls and utlllt i(>S, Fl E'X S250,00 

I 	 zso· by laboralory Microsystems. Editor and 
assembler, CPIM, 8 $50.00 
- ZBO wflh lloaling poin t $150.00 
" Z80 wtlti AMO 9511 ""upport s 50.00 

INSTALLATION DOCUMENTS 
' ' 	lnsla!laUon Manual for fig.FORTH , contains FORTH 


model, glossary, memory map, and instructions $15.00 ' zao by Inner Access. Editor. assembler and manual
 _ 
Source U slings ol f ig-FORTH, for spec:ltic CPU's and CP/M, B 	 $100.00 
computers. The above installation m;mual Is reoulred - 1 8080 by Inner Acces11- . Editor , assembler, ~nd manual. 
jar lmpjernentatlon. Each 15.00 CPIM. B $100 00 

6066188 by Laboratory M icrosys tems Editor, 
-	 1802 .. 6502 ~ 6800 - AlphaMicro assembler. CPIM-86" , 8 	 $100.001
• 	 8080 '.l 8086/88 I 9900 r APP E II '! 

-	 8086188 with floatl np poln l , CPIM-86 $2000()
:__ PACE _, 6809 ~ NOVA - PDP-11 /LSl /11 

~ 8086188 with AMO 9511 support CPIM-86 $200.00 

Cross Compilers by Nauti lus INS), Talbot ::::; CPIM (NS) S200 :J TRS801! (NS) $200 
Microsystems (TM). Laboratory Microsystems (LM) '.:: H891Z.89 (NS) S200 n Northstar (NS) $200 
and Inner ACC(;'SS (IA). r~ zao (LM) s200 :J 8086 (L M) S300 
Allows e tending, modifying and compili ng for speed (""' 6809 (TM) S2 0 L' Cromemoo (IA) $450 
and memory savings. can also produoe ROMabre n c P/M (IA) $450 
code. 

ORDERS ONLY (41 5) 961-4103 	 DEALER & AUTHOR INQUIRIES INVITED 

Otderl ng lnlcrme 11011: Cheo;:k. Mone O•oe1 (payaole ro MOUNTAIN VIEW PRESS). VISA 01 MasierC~rCI accepted No coo·s or unpatll PO's . 
Caillornia r sfdents acct 6 11) % sales ta So1pp1ng cos1s In US included In pnce Foreign orders, pay In US I mds on US bsnk, 4nclude fQr h~ndll ng 
Qnd shloping by AJr: S5,00 lor each Hem under S25 00, $10 00 lor each Hern be lwFen S25 00 and sgg 00 end $20.00 for ~acn lt~m oYer $1 0000 
Minimum order S $10.00 All p1lces and procuc ls subject 10 thBngn or wlthclrawal wlthmH notice Single sys lem and/or single IJS'O'r lic11nse 
agreement required on sl'lme products . 

I 	
MOUNTAIN VIEW PRESS, INC. 

I 
I PO BOX 4656 	 MOUNTAIN VIEW. CA 94040 (415) 961 - 4103 
' L------------------------------------------------···- ~ ····--------------------------------------·-· -
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P~gramml~Oukkles------------------------~ 

Listing 1 conl inued: 

71 if c== 3 ) dwreset<>1 /t catch inter rupt si~nals *1 

73 if c=='\t ' ) { I* t ab both text and ul line *1 

74 Putchar ( '\t ' ); 

75 *P++ :: '\t' i 

76 i f (Pl as t <P) ?last=Pi 


,
77 r 

78 e l se if ( c::::;;: I I ) { '* under liner backspace? */
-
79 if «c '::; setchar()) -- '\b') { 

so b~2 ; 

}01 
82 el s e { ,_, ;. 83 :f.PH = 

84 if ( pl .ast<f") Plast=P ; 

85 PutcharC32>; 

86 h=-1 ~ character is wai tin!:l 

87 } '* a *' 

88 } 


89 else it C"'= ' \b I ) { ackspace, underline? u 

I , )90 if ( ( c = setchar<>>'* o.

-- { 


91 if (Plast<P> Plast=P ; 

92 ):(p - 1) I - I ;
= 
93 } 

94 el se { 


95 h :: 1 ; 

96 r-ut cha r< '\b' l; 

97 --!"; 

98 } 

99 } 

100 els!? { n. ordiriar~ char *1 
1()1 Putchar (c); 
102 ftpj 

103 if b==2 ) { 1* previous!~ underlined char t/ 
104 b = 0 ; 
105 if (P l ast ( p) Plast=Pi 
106 l(p-1) = ,_, j 
107 } 

JOB } 


109 if h=-=1 ) h=Oi /f cha r acter read alread~ t/ 

Li5ti11g l co11tinued 0 11 pn,y_e 306 
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WHY BUY FROM THE BEST? 

NEECO 
Service . .. Support ... 

Software ... 

(k commodore 
16K B (1 61< RAM·40 Column) - Lim. Oly . . . . . • . • . • . . • . . . .. . .. . • . . . . . . . . S 995 
32K 0 (32K RAM-40 Clm .) - Lim. Oty .... . , ..... ...... • ..... . .. •.•. .... Sl295 
4016 (15K RAM 4.0 Bas1c«IO crm.) ........... . ............ . .......... s 995 
4032 f32K MM 4.0 Baslc-40 Clm.) .•.•.. . .......•..•.•....••..• .. . . . . S1295 
8032 (32K MM 4.0 Basic-80 Clm.) ..•.......••. ••• . •••• . .. ... .• .. .. . . 51495 
8050 Dual Disk (1 Meg Storage) ................ .... ...... .. ........ S1795 
4040 Dual Disk (34JK Storage) • . • ........ ..• . .• ., . .. . . . .. ...... . . .. . S1295 
6010 IEEE Modem . . . . .... , ....••............••.....••..•. •. ....•. S 280 
C2N Casseue Drive ....... ... . . . ... . ... . . ........ ... .... . . .... . .. s 95 
CBM - IEEE lnlerface Cable .. ..•.. ......... • . • . . .... . . . ... • ... .•• .. S 40 
IEEE · IEEE lnlerlace Cable ....... .. ...........•.... .. .. .. .. • ..•. • . . S Sll 
VIC 20 Home/Personal Computer • ...... • . . . . . •. .....•.. ••.•.•....... S 295 

CALL NEECO FOR 
ANY OF YOUR 

COMMODORE COMPUTER NEEDS 

NEC SPINWRITER PRINTERS 

.. . • .•. .•. . • . ••.. • .. ... ..••.. . ...•• . •. S &15 

553.0 (Parallel) •. ..................•...........•.••.... .. ... S3055 
5510 (Seria IJ . . . . . . • . • • • . . . • . • • • . . . . . . . • . . . . . • • . . • . . . • . . . . . S3()55 
5520 ~ KSR-Seria l) .... . ............ ... .......... .. .... ... .... $3415 

.. ..... ..• . ... ..... . . ...• . . . . S 745 

. ...... . ......••.... S 459 

Tractor Option .... ... ........ . .. • .......... . .••. .• ... ... .. . S 225 

75 
.......... . . .. ... . . . . . ........ S 150 

.• .•. .... . •••• . •••..• .. .. . • . .... ••.. .• S 55 
. • .•.. • . .. .. .•.• . ...•.••............ S BS 
. • .•.. . . • .•..•.•. ..•. ..... .....• .... S 25 

35 

•..• •. . ...•.. .. .•...••..•••.••. .. . . .. . S 250 

64K Superbrain 
(360 Disk.Storage), CPI Mn' . . . SJ.495 

64K OD Superbrain 
(700K Dtsk Storage). CPIM '" • . S399S 

- - - ~.... 

ATARI COMPUTERS 
Atari 400 (16K RAM) . •••.• , .••.. ...•.. .••.. S 399 
Atari 800 (32K RAM) ­ good thru 8/31 . .•.•• .••. $1080 
Atari 410 RECORDER , ..... ....... . .. ,. , .. .. S 89.!JS 
Atari 810 DISK DRIVE ... ....... .. .. .. ....... S 599.95 

NEECO carries all avaHable ATARI Soltware and Peripherals. 

APPLE 
161< APPLE II• ........ S1330 
32K APPLE II• .. . ••. .• 51430 I 

4BK APPLE 11• .. .• •. .. S1530 
APPLE DISK w/3.3 DDS . S 650 
APPLE DRIVE Onty . . . , . S 490 
APPLE IJI 126K · In Slock• 
w/ Monitor • 

lnlo Analyslpa~ •. . . . S4740 

PROFESSIONAL 
SOFTWARE 

WordPro ~ 8K ....••..••.. S 29.95 
WordPro 3 (40Clm.J16K .•. . S 199.95 
WordPro 3+ ... .. ....•.•.. S 295 
WordPro 4 (BO Clm.) 32K . ... S 375 
WordPro 4• ..... . .. .... .. $ 450 

IN STOCK' ' CONDITIONS. 

... ... ........ 
. .. ... . . . . .....•. •. .. . ... •.•• .....•.. ..• . ... S !MS 

........... .... .........• 

8141 (RS-232) .•...•.••....... . .....••..... . • . .• . .... . S 

!1220 ITRS-80 Cable) . . • . . .. . .•. .• ... ...........• ...•... S 

erial • RS-232......... , ................... S2710 

MPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG . 
ATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "

S

JUST A SA
WE WILL M

NEECO 
679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 

MON-FRI 9:00 • 5:00 -V/14"-

EPSON PRINTERS 

DIABLO 630 PRINTER 

AMDEK MONITORS 
Video 100 12" B•W .. . •. . . . S 179 
Video 30012" Green ..•.... s 249 
Color 113" Low Res ...•... s 449 
Color JI 13" High Res • ..... s 999 

MX-80 PRINTER 
MX·SO FT 
MX·100 
MX-70 
INTEAFACE CAAOS 

8150 (2K Bullered RS-232) 
8161 (IEEE 488) 
8131 !Apple Carel) 
8230 (Apple Carel) 

DIABLO 630 -
Traclor Option 

Circle 275 on Inquiry card. 



Listi11g 1 ron tinrrcrl! 

else c=getchar(Ji110 
111 } 

113 f"J t. ch a r ( 1 0 ) i I* go down to underline Position *I 
114 P-= bufi 
115 whi le ( P( Plast l { I* outPut and clear under line *' 

116 Putchar(tp)j; 

11 7 *PH -= 32; 

118 
 } 

119 Plast=buf; 

120 p1Jtchar· ( 10)7 

121 if ( c!=lO && c!=13 J break; I* an~ c other than LF or CR *I 

1'.l ".l /$ at end-of line indicates error *' 

123 c=getchar()i '*otherwise ~et first c in new line i/ 

124 } /t or EOF t./ 

12~· 


126 I* after EOF the end is nearr so reset decwriter to nor~al ~ode *' 

127 

128 alar11i<120Ji 

129 dwreset(); 


131 } I* THE ENO *-I 

133 dwreset() { I* Subroutine to reset the decwriter to nor~al ~ode l/ 

135 sisnal<S IGI NT1SIG IGNJi 
13 6 Putch a r(27>; Printf('[lz'); 
137 putcharC271i Printf('[66t')" 
138 P IJ tc ha r ( 2 7 l i n i n t f ( ' ( 1 ' 6 6 r • ) ; 
139 PtJtchar(27)i ::-r intf( '(2i.i' ) ; 
141) Putchar( 27) ; Printt'( '(1 d02s" i; 
141 e:d t< H 

143 } 
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It seems like everybody's seUing 
computers these days. Personal com­
puters. Hobby computers. Compu­
ters that play games. Computers \.vi.th 
incredibly low prices. 

But if you're interested in a 
professional quality small business 
computer that can stand 
up to all the punishment 
your business can dish 
out, the bargains start 
at $5995. 

That's the price of 
Digital's DEC mate Work 
Processor™ system. It in­
cludes the Work Processor 
itself, a BASIC operating 
system that lets you write 
your own programs, plus 
two of our most popular 
software packages. One 
for financial modeling, 
and one for mailing lists. 
You also get a printer. That's 
everything you need to start 
managing your business more 
efficiently. 

For an extra $500, you can even 
get the software to do word proc­
essing. And other software packages 

So if you're looking for 
bargains, start with the 
Work Processor &om 
Digital. And for just 
$5995, you can run 
your small business like 
a big business. 

•oestination charges nol included . 

look what the Work 
Processor system can 
do for you!•* 

Word processing 
• Word proc..sing 
• Appliomt tracking 
• Of/ice management systtm 

(telephone log and dir~tory, 
5ignature log. calenda.r, 
tlckler Hie) 

• Smart mailer for 
m~ilingl'51 

• Motl1 
• Sort 
• Com1nunic-atlons 

Now for $5995* 
youcanown a 


~onalquality
smanbusiness co1nputer. 


are reasonably priced, too. 

~amnoma 
We change the way 

people work. 

To arrange a free demonstration or for more information call 800-258-1577extension1010. 

In New Hampshire, call 603-884-7492. 




DYNACOMP 

Quality so/tware for*: 

ATARJ TRS-80 (Level II)"" 

PET/ CBM NORTH STAR•.,. 

APPLE ll Plus CP(M Dlsks/ Diskeltes 

OSBORNE-I (sec Avttilabllll} hox) 

ALTAIR**"" 

CARD GAMES 

IACCU L\ T CAu.rt a l7 ) l' rtni ill~" C.W<111 •tn..t- IJtMonW 
Tllb.lllH~°'°"'ar•pm•Rkilll04ll...W.roflMM C.•Jtl)Jf1W':I I• f~111P1 .......... ~b~ •lllltlll1 
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software . . . with lots of technical support 

(213) 475-8104CALICO TO ORDER, CAU TOLL-FREE 
(800) 854-2003. ex!. 75SYSTEMS 
(800)522-1500.ext. 75 in Cali!. 

I Spe~lly l~rm1tI._ C_P_/M®___ MO$I dk!~ lonnsts: mll;iblll. 

LANGUAGfS 
Basic Mlcrosoll 
B:islc Co111p1l~r Mlc1osof1 
C·B,1s1c: Dig Research 
CB 00 Dig Resca1cn 
COBOL BO M1c1osol1 
CCompile• Supci S-Oil 
Forlh SUIJi?rSoll 
For1rar1 Supeiw1t 
Fortran 80 Mlcros(lll 
muUSP Mlcrosoll 
Pascal/M Sorc1111 
Pascal Z llh lntersys 
RATFOR Supersoll 
Follran ·RATFOR 

S-Basic Mic•o AP 
Tiny Pascal SupeIS<JU 

ASSEMBLERS /UT!LITIE.S 
ACT I Sottim S152125 
Oespool Dig Resi!arcll 5501 -
Piaol'IOstN: II S11pe1 sou S84 121l 
Mac1 t1 BO Micmsolt S16?.i · 
MAC Dly_Research S&SI15 
P/L 1-M Dig. RltSealch 5469140 
OS.ORT Strut Sys 5001· 
sm 010 Resea•Ch s1ons 
ZSIO Dig R~rch S90/l5 

WORD/TEXT PROCESSING 
Ect ll BO Microso lt S!Xll· 
LellBrighl Struc Sys S156/ ­
M11{11c Wand Peachtree 52!19145 
M 11 Merge Microl'10 51 00125 
Speltguard ISA $22S/25 
SP!lll S1a1 M1croPw 5175140 
TEX Dig Rese<irch S1 110 
Texlwrllet Il l Organ! Soflwr S110/· 
Wor~ Star Mlcrol'rn 53111/00 

Word Siar· Ma.IMerge 5415/85 

ANALYSIS/MODRING 
Ca le Star M!croPro S229145 
Mllestor1e Organic So1twr 52691· 
tnl MAfH/ml61MPM iaosolt S22SI· 
Suwcatc Sorcim 5259150 
Woiksheel Soho Group S185/ 

dlP DATA BASE MANAGEM ENT1 1111 1
" ':'...v':'tt • dAASE II Ashlo" 1 air. 55991411 

S2891 
S329l ­
Sll0/20 

SA37137 

SS'41 ­
S169/ · 
S169/45 
5£09/30 
S3751· 
51691 
5345/ll 
5349130 
5851· 
S289/35 
5269125 
S79/2S 

Programming Quickies 


A Shape-Drawing 

Program for 


Diablo Printers 

T homas D. Brock 

1227 Dartmouth Rd . 
Madison, Wl53705 

----------------- -----· ­

The Diablo Model ] 620 and 1640 daisy -w.heel p r inters 
hav ~ a Jo t of nice graphi cs fea tures that aren ' t generally 
used . After worki ng wi th high-resolution graph ics -:hape 
tables on the Apple l1 computer , I dec ided t w rite a 
shape-list generator for the 	Diabl in BASIC. [WP ml/ 
r/1is rnnstni rt n "s/inpP li~t .. to di'3tinR11isl1 ii frnni tlw 
binnry-coded Apple s l1ape tables.... RSS J 

T he program J devised permits the definition of a vari ­
ety nf shapes a nd the prin ti ng f th s shap s at a ny 
ch s n size. No attempt has been made to wri te a com ­
plete graphics package, bu! the shape-list genera to r could 
easil y be incorporated in t a la rger program Ch<lilging 
the p sition of p rin ting on the pap rand ro ta ting the 
shapes could a lso be a dded. 

Each hape is defi ned in terms of the ins truct i0n net>d ­
ed t print it on the paper The mov and p rint instrur­
tion are coded into character str ings tha t a re interpreted 
by a series of sub routines. The program can be used o n 
any BASIC interpre te r that sup ports string v ci. ri<ible~ and 
permits dis enion of stri ngs into ubstrings . 

The details of the Diablo codes fo r graph ics can be 
fo u nd in the Diablo user 's manual T he prin te r i~ placed 
into graphics mode by sending to it a n Escape, "3" se­
quence and is taken ou t of graphics mode through an 
Escape, ''4" seq uence. When ln graph ics mode, carriage 
m ovement is no t tied to cha racter p rinting, but space :ind 
backspace cau e carriage movements of 1/ 60 inch for­
ward a nd backward , re pectively . A lso the li nefeed char­
ac ter causes paper-feed movem nt of 1 / 48 inch, and 
"negative linefeed ," ini tiated by sending an Escape, line­
feed equence, Call Sf!S paper movement of 1/48 inch in the 
op posite d irection . O ther paper-m ovement com mands 
such as vertical tab, fo rmfeed, a nd margin control rema in 
unchanged. 

Thus , to prin t a horizon ta l line, it is nece sary to send 
an alternating sequence of periods (decimal ASrCT rnde 
46) and space or backspaces; the l eng ~h of the line in 
inches w il l be 1160 t imes the number of periods p rin t d . 
To print a vertical line one <>ends an alternating sequPnce 
of periods and linefeeds. or negativ linefel?rL : th lengl h 

1.U.S. 
Oaladex 
Easy Wf1lel (40 coll 
Easy Maller 140 coll 
Forlh 
Pm easy Mal1er 
Pru Easy W rilrr 

I APPLE II® I 

S219 

S219 

S2 19 
S219 
S219 
$219 I 

i 

Call 

S159 
S159 
SlS!l 
S19!l 
5149 
5149 

522'.l 

~ 
Sll8 
561 
5123 
S1~9 

5225 

MICROPllO 
Mail Me1lle S97 
Supar Sort I 5159 
Word Star 5260 
Word Star+ Mall Merge SJ.19 

MICROSOFT 
A L.D.S. 51 05 
6asfcComp 1ler S320 
for1ran-ll0 St 75 
16KRAM Card Sl49 
Z-llO Soll Ca1d 52.!l!i 

S 11es20-I Co"dnr 
5 11es 20 2 Condor 
Oa la Siar Mlcrol'ro 
FMS-80· 1 Sy~lems Plus 
FMS-!Kl-2 Syslerns Pl11s 

INCOME TAX 
MICRO TAX 

Lev 1 (ln<lvl ) 
LBV 2 (Prol) 
Lev 31Pa r1 11e1 I 
Lev 2& J 
Sl~IP Ta \ 

ACCOUNTING 
TCS 

Gil or AIP 
VI AIA C)r Pay1oll 
/111 IC>liJ 

ACCOUNTING PLUS'" 
Gll 

$249 150 
S509150 
S245 160 

C~O 
C.iU 

52251 
Call 
Call 
CaH 
c~1 1 

S75/P5 
S?!'i) /1)9 

54.39167 
AIP 'i>J75 /67 
AIR '!375/fil 

Pay1oll 5375167 
IPwentnry S375167 

Sales Orde1 S375 167 
Poml ol Sale S375167 
P11rc l ~ D1d e1 SJ75 167 

PEACHTREE-S ERIES 5 
GIL 5437140 
AJP 5437140 
AIR S>137/ll!I 

Payrnll 
l1we111 e>ry 

Sales lnvo~ce 

CP/ M" 
TRS-&i · 1Mt1d 11 IP & Tl 
Z-a9 
VJO 

Sl19/40 
5437140 
S<l.37140 

S1691 
S1401­
51401­

CALICO Mar. 
SYSTEMS '82 
1746'h Westwno~ Blvd, 
Los Angeles. CA 90024 
121 31475-8104 
YES. WEVE GOT HARDWARE TOOi 
VISIT OURNEW COMPUTER STORE 

PEACHTREE 
GIL 
/llR 
A/P 
Payrotl 
Inventory 
Mall Lisi 

HOWARD SOFTWARE 
Income Tax 

PERSONALSO FTWARE 
Deskloo Pl;in II 
Vis.Cale 
VlslDu 
VisfFll 
VlslPlol 
v1~rTern1 

VrsiTrcnd/VlsJPlot 

MASTER CHARGE/VISA 

CALICO 	 17461/i Westwood Blvd. 
Los Angeles. CA 90024SYSTEMS 12131475-8104 

Adel S3 50/l lem tar shipping, handling OllOrse~s ;iddS O Galllorn la rl'!;ldents 
add 6% sales tax Allow lime lor checks lo clear Pnces <lbJ cl lo change 
wl lhaut nohce. Alt 1lems sublec:l lo a~Hilnb11ily • Req1stercd lmdernark 
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• 1 •Y S•Hi'c_iwity • 5.514 CAT 
wdil tw• .r10 Pr• ••• 

\1'•2'-Cll' WJTH CDU POH 
Rfgi. 18'50 $755 

Hitachi 30 MHz 
Single Trace 

• I mV St1111i.tivhy • 51 
' PD.A CRT 

• Sionol 0."1 wil~ ·0.1 XIO Prob• 
11·301 ..• .. ...• ' . . ......... $ 745 

Hitachi 30 MHz 
Dual Trace 

• , mV S#dtWltT • rt" POA f.AT 
• Si1n:ll o.11'!1 Wit h Two X10 Pra•ms 

V·30l!I WITH c.ouro.. 
Pl•CI S'9'!f!i S849 

Hitachi 35 MHz 
Dual Trace 

• t mY $91'11.itiv-itr • 5~5"' PDA C"'l 
• st10.i D•l.tf ..11~ fw• i10 P,•i>u 

W IT H ODUf"OJlil 
5988 

Hitachi 50 MHz 
Dual Trace 

• I '" vS•asith:tt¥ • &~ · PO A t.JIT 
• Coj _ D•lor sw,_, wit• rw. lt10 ,..... 

Hitachi 100 MHz 
' Four Trace Operation 

• 0.15 .~ $11.At .fdvl~ • &'' P.llA tlT 
• Col. D1 lor Swotp wit• lwo XIO Pro•,. 

V·~t'l!tO CALL FQ" 
I a J2.l90 SlllllE!ClAL PAIC~ 

C A.ll FOfll 
SPl:!ClAl PR ltf 

Waveform Monitor/ 
Portable Oscilloscope 
• 1 Mff1 • 1m • Y .h111ith.kr • sr• CRl 

will! ll#11•rr Pull anll D•• XtO Prillli1 
11--0598 ·­ - ............ . .. $1200 

Waveform Monitor 
S..U Sbt NTl-C Wrnhu111 Malfl &ll r 

~C/ DC 0,lf•tlon 

V·099 ... , ... , . , ...... , .. $1 350 

PHONE ORDERS: 1213) 841·4064 

Min1m<1tn Ordl!I S 10.00. And S2 00 lo ~ posl"ll" and hanilling 
M;is er Cllilrge a111 VlS/\ 'M!ialmed, ~;ise ~JIClude vrur t/latge care! 
lllltllref, tnleib.'1111< OIJfTlber aooexoral()nOllte Some l11!'111S ar~ stAJi!!G t 
IOIM'iOr 5;!' NollesPOOsible IOt l)'IJ(IS sIOI! [lllQfl!I may"'"' lrom Ma~ 
Oro!!< 0tl:ln!i We resM>e IN! ria'll to B11bs1'1U10 maooln.clurr!I _ 

ATIANTA CULVER CITY 

THANDAR TG105 PULSE GENERATOR 

ffl 
g • • . .• . . 91 '• ""'ic>d: 200ns 10 200,,,. (51\11H>"5 H<) 

~!)!l l!l!lf!!~!-!·!•!JO, • Pu..o W1dUt: 100n• lo \OOms• 60 ohm outpu1 r~MU•L 0 . 1 V-1 GV 
• lTL nut:pu• • S~n~ 0411Pu l 
• C.ompllrtH•Ul •flld •QU8nt w11vt;,t 

HiU~ ~ $'21!1 *SPECIAL wrrw COUPON $Ut 5. 00* 

CARSON FILM RUISTORS 
DI•~ ltt Muhll.liH of 

JOO plMu M' n1Uf1 /Olr"11J 
'A W 5" .. , $ 1.&9p.,,. 100 
~W ri " ... $, . 79p• t-t 00 

CARBON FILM 

RESISTOR KIT 
•O 1O(I. I 0., •C111. IOOl'I.. I OM 
~ I t t(I ! ,ll J I 1 1 ~ I IM 
12 110 11". l :l't( l:IC>t( t 1M 
13 130 •l 131( l l O& tlM 
1!11 IM> Ui I!.~ 150M. t ISM 
Hi 1eo '~ lfir; 1801C I llM 
1111 llliD 1 liK l !llC 1 1CI( I@!~ 

~a :no 2-r.it: 'o~: 2001< 
11 no i :nc nti:: JJCK 
::! II 1'40 2 4K ! JK 24-0K 
u no ~ JltC 2 11(' 2? 
l<J J<JO Joo; '.IOO< 
-3l l:lQ .3 l!IC l:O: l J O;; 
lfi JOO 1 fllC ll!iP: 1 
39 J90 J 9( Jl;Jll: JCJ(JllC 
.aJ •~'JO 4 ,JM, 4'.lt 4J01( 
47 .::1r, 4 n:. ;i?K •1Cloc 
!>l r.•n ~ 1~ S l k 510JC 
56 ~60 & C. 5fil( fiOOK 
Gl UO l!l.)K IUK BlO 
6il 690 I§ Rt: flfllC .ft!OIC 
'1!. 1SO 1 s< 7$1C ""~0 
iU1 1120 It lJ:. U~llt !1'011. 
!U 9 1() !II If! fllK !iillOK' 

CCI MflUTli WfTH UOIMQfi ltN 

Sach kit c:ont;i~nfi 20 f'lllCh of 42 
<ilrtemnt w 1m. 5~ 1nlr.i1- nee, 

CARBON FILM RESISTORS. 

SYM -1 
$239.00 

l ntersil LEO or LCD 
3 Y, DIGIT PANEL 

METER KITS 
BUllDA WOR~I NO OPM IN Y• HOUR Wll H 
THESE COMPlEl'E (~AlUATION KITS 
l"•' d••1.I! •- fl• lt• l:H .,nu••l!li w it h Nlt••Wt. lnMt

co.' mol 11.,111.,lill ~·,\ ;.1tt..nhl411w11~1 llVD £'io t11•mfi•1 •"'11 

U::O ' l•u.1 1.. ,. U !051 D• l{O i:;,,0+111, 11 t 011 -.141 ~ 
•111"'1.11.,,... •l( lf\([<ll#uO 111...i•h 11·~ h•u·"~ 1 ktn l ont1 .... 1 

lafllln l~t'D! U ••'ll ICUIDrPt tl£Q"J UUI' 

Universal Oscilloscope 

Probe 
$3600 

SWIT C HABLE Xl a nd X I 0 A.tt_.,nuation Fador 
KEV A.DOITIONA.L F'EATUltES~ • llUJ Ult l\i\od\+lt lth • n 11·.n''V 
dt!l\l llp • fi"°al... t H111i ll'\m l' f!fUlll en-i iJUC l l ~ I e bolot11f11• r__ ll1•)1U1l1• t""' a.11• 

• b~• i° "' l•IW' 1..1191h • W~1 ffo l"nlll l l ll" IU1.111 lu11 llllH!.fl' • I h .. "'II <\:! l•fli•'\ 
• Qr•l"l'lll rrrf'r\'" IKO Cill lil t ll" l• ~HwialP"!t ~~ llp • 1 1 ~4"141~ 1 '1" '" ~l"Ull Q 
HOllK. IL 111'. BNC Ar)Al'l OU IN~lllATING l 11" •r,.1 1 IU~l~IF.R 
1 1otMn ·som s 

6500 SERIES MICROPROCESSOR IC's 
A =(2 MHzJ B = (JMHz) C=(4MHz) 

t•fHIM ! tt I) Ffi!.DC"5tl U •t!lr,;-012, IJ,4 f'tl!li>OOOlltln 1•11 

>'Ci!l01"' .·~ P6SO.I ""' •' 111u )<(l t•i11C.J1 •01)1 

P6!.0:'EI ·~01 P(l.~DI• e fl~ Jtltlll~Jt' )IA f'd~JlA 1 ! !111 
t.'!Kl)C :-1no 11'41~\~ '., r !iJ I "'" titl'~ ~I I~ !iii 

1'65()) •o• P-ft~" .. ••• •1 G!1~1A 
.,, 11(1!)J.!ltli • ' Ji" "" 

"'6!10J#I ••• P(lilj ll fl'fl IP!U1~1 ' ""' l'fl~"j,I •{1 ;q 

P~CM ""' ptj~IJA illl .' f\Mb11 .... l'tlb!., 1,. H HI­
•M6'..r. .., flli~loi 100 Pf!lf1;.'.!;i 840 1'6!;,91 4000 
f'4'50!> 9 Di 1'55 1 0 '"' '"fi!i:.'~A I'~ .. ,. , 1911 01 "'°"P&!i O?tll ." 1'05'1!t •• ''n liJU-OJ.4 I '"i •• l' Jl!l)·01 • Ol'O 
,.&!i(K) 8(1'J p~~:l'O .1 ..0 

• Slll(CJA.~ 20'tt D I SCOU NT WiTH CDUPDllll .. 

*SPECIAL* ~ 
COUPON 

B1my t hl~ f:rn.t1hul into o ne o f our 11o raa o r 

m.nlt to our MJ'tf l 0fdct1 dddress 51 t1owr' hufaw 
:l lld lt!CAIVB lhe . pt-r iul na!ot' Ounl ~ IUJtud on 

1l11 s page w1H1 P•Hch•••• ol $50.00 01 mo• 

Offer EXPIH~:s Ql'I Apri l .~o. 

IFLUKEI Hand Held 
'" Digital Multi-Meters 

Wh n vou need deperidable, occu1111e, easy, moa5ure­
ments from a handhetd OMM ... look tel I LUK i 

~ 

You'll be owmng the rlne•t quality DMM •varlable. 

FLUKE MODEL 80208 
• :11't D1qn 
• f~l\t FuncflOt'I•. '"( l-1djnO,. A£ldlbtl! Conti· 

nu1w. CO. • ducta~•-" 01CKM h1~ 

• 0 , 1 % OaMc [)[ A.cc:um.c., 

• 'J Y•A• W1t1UOll'( 

• Hl9h·•pe1od Al.ldltM• Con•1t\W1 THl~no 

• b.ft.:fllShi-'4 Ov•~hJArl' Prcuee:11.un 

• Shod 1nd v.1,11t11lorl P"' Mll·T·20300, 
CIJi•I 5 

• low o~ ,nrt;.c11or 

M odel ao2oa DMJ\11 _........ 5189.00 

FWKE MODEL 80218 
• 3~'' 01g1u 

• StVM f"unctl061, lnc•ut1lr1v,. Auchblt Conh• 

no» tv .,,dO~od• f H I 
• 1 ._..._. , VJU1111n1., 

• J Yl!.mr 0t~1liu11ln" C\'dl!I 

• h lrtMloliJ Ov•tlottoti ~'"'"°" 
• Shtis:'h 11ml Vt.bfi'.llU,, pet Mll-T· 2JiBOO. 

Cius 5 

• Piohn• I t!~ RF H1dll Vul•ligo, •Hoh Cu•'•nt 
llftd Mau 

,.....,.. 8o zie Dt;1 1\11 _ . ......... $ua.oo 

FLUKE MODEL 802.28 
• J~ D1g1ll 

• S-1• ~•mct 1 an •ric:luomg O+oou Tn--'i"T 

• Flul>. J u~wH~ .P.J4c.od C>MM 
• '! Y1111 1 W.arnmrv 
• ~ Yt!Mf C•hbrnUtm Cvt;lu 

• Ell• •n111.10 CNortMtl PfDl•~Ho" 
• 5nor.~ ,.,... VJb••llOfl 11•~ Mll·l· lBBOO. 

Cliu."5 
• PH)(l.-0 ' tcu RF. H1gt'I 'vnl\1t9&, HiU C11rrion1, 

1t110 Mm • 
Model 8 0 22R DMM ____ __ ·--· ____ __ __ 81311.00 

FLUKE MODEL 80248 

• fliw.,n F1111cuon•~ l nt:Jull 1 r1~ v~1u11I 11nd 
Au r.hhl" Con11 n~aty, P-tt-11t. Htild Ttt.,ru11t1oiti.1 " 

I~;Ht OOhOf'l•I k rt"••fmot<NJ)'l9'•0. l •• I 
Dnt11~ 10" Cor1ttu~J1tJtottt il"tt Doodo Tf!I 1 

• 0 I i,11 El .d'Ki DC MCulllcy 

• fi11 1u1J111...u °""'ru ...r Pto.t t11; 11cm 

• F~1 At n• cc r ,."5•" 111 C..11~10"' 

• S~~ l l'ld V1b0itlono ~r 111. <213600 

HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 
3330 Pltdmonl Rd. N.E. 

AUo nta , GA 30305 
11080 Jel!e'50n Blvd . 
c..1o1e r City, CA 90230 

2649 Rlcl'>mond 
Houston. TX 77098 

1125 N. E. B2nd Ave . 
Portland. OR 97220 

(5031 257-!1464 

1300 E. Edinger A•• · 
Santo Ana. CA 112705 

(7141 547-8424 

1054 E, E.I Camino Real 
Sunn\IValo, CA 94087 

451a E. Broadway 
Tuc5 an . AZ BS7i 1 

l4G4l 211-7100 (%131 8911-35115 (713) 52.9-3489 (408) 243-4121 181121 88H348 

Hitachi Oscilloscopes ... 
s .atisfying a wide variety of needs. 
Httach,1a•cl00;5copes ar., lnnovarlv;; modefn 1u:ope-.s fual'Ur lng 
wtd•' D1nd ~l~lh, mori! compact dH•(l n, aod llgh-t wt1~ oh1. 
Thrnuah 11dOl)W"lg c1scunry Wllh Un!'.ar fC'.t iltnd logle ~C-s- plus 
tt't(l(lorn minnu tili;luring 1uch,1 QY1!!11, ,nciUdlng l9t1 tom,Uc com­
pon•nl•lnHruo.n machines, Chase scop n1 offe• ~M r ft a &itd 
1111ab1l 11y. l mptOV~d reliab irl fy. Dri1:cellen1 r,iorlorma:ncQ, ind 
enh.aneod ope1auna •uo. 

Hitachi 15 MHz 
Single Trace 

• t "'v S1n1 lth-ltv • &' ' CRT 
~•u lhl• xi a Pro•• 

11-1518 ······· · - ·· -- - - - 5570.00 

Hitachi 15 MHz 
Dual Trace 

• I 1t1\I S•Mi1iwh'r • 51• CRT 
with Jw41 x•a P'rtihs 

WITH CO lJP1H1I 
$640 

Hitachi 20 MHz 
Dual Trace 

COMMODORE 
CBM-8032 Computer 
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Programming Quickies------------------------­

Listing 1: Diablo printpr sliaµ p-/ab/£> prDflJWll in BASIC for the Apple II computer. 

1 R M DIABLO SHAPE TABLE GENERATOR 
2 REM BY THOMAS D. BROCK, MADISON, WI. 
3 REM FIRST DEFINE CODES FOR DIABLO . E$=ESCAPE.SPS=SPACE . 
4 REM [F$=LINE FEED . G$=3.TX$=4 . PE$=P ERIOD (PRINT CHARACTER). 
5 RGM BSS=BACKSPACE.NP$ =NEGATIVE LINE FEED . 
10 E $ = CH R $ ( 2 7 ) : SP$ = CH R $ ( 3 2 ) : L F $ = CH R $ ( 10 ) : G$ = CH R $ ( 51 ) 
] 1 TX$ = CHR$ (52) : PE$ = CHR$ (46) :BS$ = CHR$ (8) 
12 NFS = CHR$ (27) + CHRS (10) 
19 REM SHAPE TABLE REFERENCES 
20 INPUT "SHAPE#?" ;N 
22 INPUT " SCALE? " ;S 
28 REM TURN ON PRINTER.INITIALIZE GRAPHICS MODE 
30 PR 3 : PRINT " ";ES; G$; 
40 ON N GOSUB 1000,1100,1200 , 1300 
45 GOTO 200 
48 REM MOVE AND PRINT ROUTINES 
50 FOR I = 1 TO M * S 
52 PRINT SP$ ; PE$ ; 
54 NE XT I : RETURN 
60 FOR I = 1 TO M * S 
62 PR INT L F $ ; PE$ ; 
64 NEXT I: RETURN 
70 FOR 1 = l TO M * S 
72 PRINT BSS ; PE$ ; 
74 'E XT I: RETURN 
80 FOR I = 1 TO M * S 
82 PRINT NP$ ;P E$ ; 
84 NEXT 1 : RETURN 
198 REM RETURN TO TEXT MODE 
2P. 0 PRINT E$ ; TX$ ;: PR# 0: END 
998 REM LINES 1000 ,1 200 DEFINf. SHAPES 
999 RE~ ANY SHAPES M~Y BE INSERTED HERE 
1000 SH$ = " L3 D3R2XL2D3R 3 " 
1001 GOSUB 5000 : RETURN 
1100 SH$ ;;::: "XD3L2U4R4D4L2" 
1 Hll GOSUB 5000 : RETURN 
1 200 SH$ = "XD3L2XLlXUlU3XUlXRlP3XRlXDlD3XDlXLlL2": GOSUB 5000: RETURN 
1998 REM TEST FOR PRINT DIRECTION 
2000 IF M$ = " R" THE GOSUB 50 
2010 IP MS = " D" THEN GOSUB 60 
2 020 IF MS = "L" THEN GOSUB 70 
2030 IF' MS " U" THEN GOSUB 80 
2040 RETURN 
4998 REM INTERPRET STRING AS SHAPE 
5000 FOR J = 1 TO LEN (SHS)
5020 Ir MID$ (SHS , J,l) = "X" THEN PE$ CHRS (0) : J = J + l 
5030 MS= MIDS (SH$ , J , l) : J J + l :M "' VAL (MID$ (SH$ ,J, l)) GOSUB 2000 
5 1 00 PE$ = CHRS (46): NEXT J 
5200 l\ETU RN 

of the vertical line in inches will be 1 / 40 times the number The program in listing 1 is fairly self-explana tory. The 
of periods printed . To move the print head without print­ shapes are stored as character s tri ngs in lines 1000 to 
ing a li nP. , the print -head-movemen t command is sent 1200, and could, of course, also be input just before start­
without the corresponding periods. ing execution by a change in line 20. 
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Made by Seikosha, AXIOM'.s new GP-JOO is the finest printer 
a little money can buy. It uses standard 8-J/2 x 11 paper and has 
AXIOM's fabulous graphics interfaces for Apple, TRS-80, Atari, 
PET, HP and morel See the GP-JOO at your AXIOM dealer today! 

Se•kosha Is 1he leading company of the 
wolfd\Mde Seiko Group 

AXIOM CORPORATION 

IOl4 Griswold Avenue. San Fernando, CA 91340 • TelephOne; 12131365-9521 · TWX: 910-496-1746 
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for 

TRS-80 Models I & 111 


AND NOW, CP/M.! 

SuperSoft LISP allows the TAS-80 to become 
a complete Artificial Intelligence laboratory! It 
Is the tool that takes you to the frontier of Com­
puter Science. 

The SuperSoft LISP is a complete and full im­
plementation. (It ls NOT a subset!) It contains 
an efficient garbage collector which optimizes 
the usage of user RAM , and supports the 
TAS-80 graphics. Below are some features: 

• 	 Runs in 16k level II (with only 6K overhead) 
• 	 Fully implements atom property list structure. 
• 	 PROG is supported. 
• 	 FUNARG device is implemented. 
• 	 EHicient garbage collection. 
• 	 Complete with LISP editor and trace. 
• 	 Allows complete range of single precision 

numeric data. 
• 	 Works with old as well as new ROMs. 
• 	 Contains 97 functions . 
• 	Sample Programs. 

The LISP package is supplied on tape or 
discette and with a complete user manuai. 

cassette version TRS-SO: $75.00 
(requires 16K level II) 

Disk version TRS-80: $100.00 
(requires 16K disk) 

CP/M version : 	 $150.00 
(requires 32K CP/M) 

(manual only: $15.00) 

Software available !or virtually all CPIM 
systems. Specify your system. 

Available from fine dealers everywhere, 
or directly from: 
SUPEASOFT, INC. 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
217-359-2112 Telex: 270365 
Technical Hot Line: 217-359-2691 
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Programming Quickies------­

Er 
[_ 
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D I 

Figure l; Sample printo ut produ ced on a Diablo print r of tlu~ 
1600 series w ith the µrogram of listing 1 

The hape string selected is interpreted in the sub ­
routine at line 5000. 1f an X is present, it means move 
without printing, an R means move right , an L mean 
move left, a U means move up , and a D means move 
down. The number after the move instruction provides 
the relative amount of movement, which is stored in the 
variable M. 

The actual amount of movement depends upon the size 
of the shap , selected a t li ne 22. The whole shape is 
qukkly printed by the program. Printing is then stopped 
so that another instruction can be fetched , if desired . A 
typical printout is shown in figure 1. 

Although the Diablo printer has everal different ways 
by which graphics can be created, the shape-list program 
provide a si mple means to make nonnumerical draw ­
ings. By permitting the election of any desired size (and 
position on the paper, with routines ea ily added) some 
useful tasks can be performed. Because of the simplicity 
and shortness of the program, it can be run with virtually 
any BASIC interpreter that supports string funct ions.• 
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The programming language Pascal was developed in 
the late 1960s and early 1970s by Niklaus Wirth. Accord ­
ing to Wirth, principal aims were to create a language 
suitable for teaching and facilitating disciplined and sys­
tematic programming and to develop reliable and effi­
cient implementations of the language on computers then 
available. Here, we review four implementations of 
Pascal designed for today's microcomputers. Three of 
these-Pascal /M, Pascal /MT+, and Pascal / Z-are de­
signed to operate under the CP / M operating system; the 
fourth, Softech's UCSD Pascal, is an entire operating sys­
tem designed to run on a variety of microcomputers, in­
cluding ZBO-based machines. 

Wirth 's Pascal , or standard Pascal , is defined in the 
Pascal User Mcmua/ and Report (K . Jensen and N. Wirth. 
New York : Springer Verlag, second edition, 1974) and is 
the common basis for the implementations considered . 
Each implementation is essentially a superset of this stan­
dard and incorporates features of the proposed Interna­
tional Standards Organization (ISO) draft proposal for 
the language, lSO/ DP 7185. The ISO proposal extends 
Wirth's Pascal. 

Differences in Implementations 
The four implementations of Pascal described here dif­

fer chiefly with respect to these kinds of features : 

• Extensions to the 150 standards. 

• Nature of code generated, whether machine code that 

can be directly executed in the target processor, or P-code 

(pseudo-machine code, also called intermediate code) 

that must be translated into machine code by an inter­

preter when the program is run . 

e Types and variety of input and output primitives (in ­

trinsic procedures for input and output). 

• Support for separate compilation of modules or 

libraries of procedures and data structures (so that the 

separate modules can be called and used by other pro ­

grams, eliminating the need to rewrite commonly used 

procedures). 

• Support for memory overlays (an overlay is a section of 

code brought into main memory in an area previously oc­

cupied by another section of the same program) . An 

overlay reduces the amount of main memory necessary 

for a program to run. 

• Ease of use. The nature of the code generated and the 

steps required to generate it do much to determine ease of 

use. 


We will describe each of the four implementations of 
Pascal and then examine the way they handle some of the 
Pascal features just men boned. Some of the terms used to 
describe programming languages are defined separately 
in the text box ''Programming Language Terms" on page 
354 . 
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* THE ULTIMATE PERSONAL CHECK REGISTER 

*A PROFESSIONAL ACCOUNTING SYSTEMVERSA~ 
*A PERSONAL FINANCIAL MANAGER 

*A SMALL BUSINESS ACCOUNTING SYSTEMLEDGER 
* 	A COMPLETE GENERAL LEDGER 
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VEBSALEDGEB is a complete accou nting system that grows as you or your business g rows. To 
sta rt, your VERSALEDGER ac ts as a simple method o f keep ing track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As yo u or your business 
grows, you may add mo re deta i ls to your transactions .... account number, detailed accoun t 
explanations, etc . 

• 	 VERSALEDGER can g ive you an instant r:ash 

ba lance at anyt ime. (IF YOU WANT IT TO) 


• 	 VERSALEDGER can be used as a small per­

sonal checkbook register. (IF YOU WANT IT 

TO) 


• 	VERSALEDGER can be used to run your , 

mill ion dollar corpora tion . (IF YOU WANT IT I 


TO) 


• 	VER SALEDGE R pri nts checks . (IF YOU WANT 

IT TO) 


• 	VERSALEDGER stores all chec k informa ti on 

Jorever. (IF YOU WANT IT TO) 


• 	 VERSA LEDGER can handle more than one 

checkbook . (IF YOU WANT IT TO) 


• 	 VERSALEDGER can be used to replace a sgg_gsgeneral ledger (IF YOU WANT IT TO) 

• 	 VERSALEDG EA HAS AN ALMOST UN LI MITED CAPACITY . 

(300 checks per month on single dens ity 5 ·,... disk drives such as th e TRS-80 Modet-l ) 

(500 checks per month on the App le II ) 

(2400 checks per month on th e TR S-80 Model I ll ) 

(6000 checks per month on the TRS-80 Model I I) 

(3000 check s per month on sing le density 8" CP/ MJ 


• 	 VERSAL EDGER will soon have an add-on pay roll package. (IF YOU NEED IT) 
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Pascal /Z 
Ithaca lnte.r yst m ' Pa cal/Z is a compiler for th Z80 

processor and is designed to run under Digital Research's 
CP / M Version 2.2 operating system . Pascal / Z requires FREE ,
56K bytes of RAM (random-access memory), including 


Computer 
1 -Forms 
Catalog 
with 32 pages of 
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business forms for 
small computer 
systems 
Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
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• Quality products at low prices 
• Available in small quantities 
• Fast Service 
• Money Back Guarantee 
• Convenient TOLL·FREE ordering 

Fast Service by mall or• • • PHONE TOLL FREE 
1+800-225-9550 

Mass. residents 1 +800·922·8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday 
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I I
Phone 

I Compute( make & model I 
L! - - •eoMlAerFOrms .J 

78 HollC.Slrccl, Grol_on,Mass. 01471 
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the space used by the operating system and at least one 
disk drive. According to the developer, the PascaJ/Z 
compiler generates optimized macro-assembler code that 
is capable of being written into a read-only memory de­
vice (.ROM-able) and capable of being interrupted and 
later reentered al the point f interruption (reentrant) . 

T execute a Pascal program with P;,iscal/Z, you must 
compile the source te t, assemble the resulting Z80 
as embler code, and link the resulting code file to a run­
time library , The Jinked code is then ready for execution 
under CP/ M. 

The Pascal / Z compiler, assembler, and linker are all 
part of the Pascal/Z package, retailing for $395. 

Pascal/M 
Th Pascal/ M compiler, made by Sordm of Santa 

Clara , California, is a one-pass compiler that produces a 
P-code file as output. Pascal /M was designed to run 
under CP / M 2.0, MP / M, Cromemco COOS, and Oasis 
operating systems on Z80 or 8080/ 8085 machines. 
Pascal/M require S6K y!es of memory and one disk 
drive. The Pascal / M package includes the compiler, a 
run-time library, and a run-time interpreter. It costs 
$225. (Our thanks to Digital Marketing of Walnut Creek, 
Calif rnia, For making a copy of Pascal / M available to 
us .) 

Pascal/Mis identical to UCSD Pascal-fa all its exten­
sions ta standard Pascal - with two important excep­
tions. The similarity includes the naming and definition 
of strings and the built-in procedures for handling them , 
along with low-level, byte-oriented procedures for mov­
ing information from one part of memory to another. 

The imp rtant differences betweeJl Pascal /M and 
UCSD Pascal are in the operating system and library 
facilities. Pascal / M operates under CP/M , but UCSD 
Pa caJ is an independent operating system. Pascal/M has 
no apparent facility for separate compilation of Hbraries 
of procedures; UCSD Pascal is well endowed in this 
r gard . PascaJ/M allows memory overlays. 

UCSD Pascal 
UCSD Pascal 1 originally developed at the University of 

CaJifomia, San Diego, is supplied by Softech Microsys ­
tems Inc. of San Diego. The UCSD Pascal system re­
quires at least 48K bytes of contiguous RAM (641< bytes 
are recommended) and at least 175K bytes of disk stor­
age. 

UCSD Pasc:aJ compris.es an entire operating system and 
can run on a variety of machines. The operating ystem 
includes a file handJer, a character-oriented editor, a one­
pass compiler that generates P-code, a conditional mac;ro 
assembler, a linker, and a librarian utility. The operating 
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Investigate· 
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with 	a 

IRHINQ XR-1 I 

Complete Robotic System 
$2400 
The high-tech robotic system designed for 
education, research and industry-robotic 
arm, power pak, controller card, cables, 
150 page manual and tool kit 

The RHINO XR-1 is built with the same 
operating technology as large 
industria l robots. 
• Compatible with all computers 

having RS-232C interface (3 wires) 
• Digita l choppers on all axes 
• Six powerful DC Servo gear motors 
• Control ler card with Intel 8748 CPU 
• R.igid ~" aluminum arm construction 
•Built- in self-test program 
• Specs: 	reach-22.5" maximum, 

height-32", width - 14" 
grasp-opens 2•t 
{larger opening available) 
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• Options: two hands with seven 
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computer controlled carrousel, 
conveyor and lateral slide base 

Available tor immediate delivery. 
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in Continental USA (I Ii i no is residents 

please add 5% sales tax) 

We reserve the right to alter prices 

and specifications without notice. 

Dealer/Rep. inquiries invited . 


..	Sandhu Machine Design , Inc . 
308 S. State, Champaign, IL 61820 

• 	 217 /352-8485 
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system is written in Pascal and supported by a run-time 
interpreter written in the language of the host processor. 
The interpreter is part of the package, which re tail for 
$500. A separate FORTRAN compiler is available for the 
system. 

An imp rtant trade-off to be noted by CP / M users 
who are considering purchase of the UCSD system is its 
portability versus its incompatibility with CP / M. The 
UCSD system is portable because versions of the inter­
preter have been developed for a variety of micropro­
cessors. Softech supports the system well, and this sup­
port will probably be extended to more processors in the 
future . The considerable advantage to the software 
developer is that UCSD Pascal programs can be trans­
ferred without modification from one hardware system 
to another. 

Conversely , UCSD Pascal is incompatible with CP/ M, 
Data files are not automatically transferable between 
CP / M and the UCSD system . This causes problems in 
maintaining the integrity of databases. The problems are 
only partially offset by the availabilJty of programs to 
convert files from one system to anolher. 

Pascal/MT+ 
Pascal / MT+ is a product of MT Microsystems of 

Cardiff-by-the-Sea, California. This Pascal includes a 
compiler, a linker, a disassembler, a debugger, and a run­
time subroutine library . Pascal/MT+ requires an 8080 
or 280 processor running CP / M with at least 140K bytes 
of disk storage and 52K bytes of RAM, including space 
for CP/ M . For developing large programs, a minimum of 

At a Glance 

Name supponed by a run·ume 
PascallM. Version 3.3 Interpreter 

Type of Software Computer Net!ded 
Package Any 280· or BOSO/ 
lmplement.aoon or Pa~cal 6085--0ased computer run· 
programming fanguag rnng either CP/M Version 

I .4 or later, or MPIM. 
ManufactUrl!!r Cromemco COOS or OASIS, 
5orcim With 56K by1es of RAM and 
POB 32505 one Jloppy·d1sk dnve 
San Jose. CA 95152 
f'IOB) 2'18·5543 Documentation 

A 77-page. s1<1plE-bound 
Price manual 

Audience 
Format Appr1cauons sortware 
8 -inch 3lar1dard CPIM nappy develope1s. Pascal users 
(11sk 

Type of Compiler 
Pseudo·code comp1le1 
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300K byt:es of disk storage and 60K bytes of RAM are 
suggested . T he compiler generates relocatable , optimized 
ZBO code, or 8080 code (if desired) that must be linked to 
the run-time library . The Pascal/MT+ package costs 
$450. 

Pascal / MT+ is an interesting and powerful too!. 
Alone among the four implementations, it supports pass· 
ing of procedures and fundions as parameters to other 
procedures and. functions and supports "confonnant" ar­
rays-both features required by the JSO standard. Jn 
fact, Pascal / MT+ is the only implementation that claims 
full compatibility with the ISO standard . 

The conformant-arrays scheme is important because 
there are no dynamic arrays in Pascal. The programmer 
must change the dedara tion of an array in the source pro­
gram to change the bounds of the array at run time . This 
restriction imposes a burden on the programmer. The 
conformant-array scheme provides greater flexibility. For 
example, you can pass bounds derived by the source pro­
gram to a library program, provided the array in the 
library program is of the same type as the array originally 
declared and the bounds passed are within those origi­
nally declared. 

Pascal / MT + provides several facilities for machine­
level programming from Pascal and also makes possible 
the use of interrupts. Also, several nonstandard data 
types are built in . For example, Pascal / MT + provides 
two types of real data : fixed-point binary-coded and 
floating-point. 

Control Statements and Data Structures 
The program control statements included in standard 

At a Glance 

Type or CompilerName 
Pascal/MT + Version 5 2 True zao compHer 

Type of Software Computer Needed 
Package Any ZOO· or BOBO·based 
Implementation ol the Pascal computer runmng CP/M 
programming language Version 2.2 w llh 52K bytes 

or RAM !56K or more prr:· 
Manufacturer rerredJ and 140K of nappy· 
MT Microsystems disk storage (300"- p1ef rrecll 
I 562 Kings Cross Dr 
Cardirr-Oy·C11e-Sea. CA 92007 Oocumt'ntatlon 

A r65-page. staple-bound 
manuat 

171'11 755-1366 

Price 
S'ISO Audience 

Appllcauons sofr.Nare 
Format developers. Pascal users 
B·1nch standard CP/M floppy 
dl5k 

5225 



TRS*-CP/M* 
TRs..ao owners . .. if you would like to learn more about 

CP/M, call or write for our free brochure. 

OMIKRON proudly presents 

the ultimate CP/M package for your TRS-80* Model I 

TheWORKSjncludes: s399 
Mapper I & CP/M 2.2. CBAS/C II. MBASIC-80 and WordStar 

WordStar is widely recognized as the 
most advanced product on the market. It is 
featured by many computer manufacturers. In­
cluding Xerox . for wordprocessing applications. 

0 List price: S495 

CP/M 2.2 is rhe latest version of CP/M 
from Digital Research. Our package also Includes 
the MAPPER I CP/M adapter and a sophisticated 
set of utnities and drivers designed to optimize 
the CP/M system for the TRS­80. 

D List price : 5239 

MBASIC-80 is the CP/M version of 
Microsoft BASIC. The conversion of TRS-DOS 
BASIC programs to MBASIC is easy because the 
syntax is almost identical. 

0 List price : S349 

CBASIC II is the most widely used BASIC 
for CP/M applications programs. This version of 
BASIC contains all of the features necessary to 
develop complex business programs. 

D List price : S l 49 

OMIKRON Products that set Precedents 
I I 27 Hearst Street Berkeley. CA 94702 141 5) 845-8013 

*TRS-80™ Radio Shack/Tandy Corporation CP/M™ Digital Research 
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At a Glance 

Name 
PascallZ. Version 3 3 

Type of Software 
Package 
1mpremen1at1on of Pascal 
programming langl;age 

Manu facturer 
llh<ica lnrersy5tems Inc 
1650 Hamhaw Rd. 
P0691 
Ithaca. NY 14850 
1607) 257-0 190 

Price 
>395 

Format 
8-rnch standard CPIM floppy 
d1~k 

Typ e of Compller 
True ZBO comp1l"r 

Computer N eeded 
Any ZSO·b<Jsed computer 
running CP/M Version 2 Z 
Wllh 54 K Dylf:'S ol RAM 
!MK p re !nr~dj ;inr1 1• '?."( I_ 

one d 1$k driv (two drive~ 

prererrPdj 

Do cumentation 
A t 9B·p,1qC' roo~e>- I Paf 

bound manual 

Aud ience 

Applica t1 om software 

developers. Pale I users 

Pa<;cal ;:1re the WHILE . .. 00, REPEAT . . . UNTlL, 
lF .. . THEN . .. ELSE, the FOR .. . 00 loop, the CASE state­
ment, and the GOTO statement. All of these constructs 
are supported in the four implementations. All the im­
plementations but UCSD Pascal have provided for an 
OTHERWISE clause in the CASE statement- an addition 
included in the ISO standard. A restricted form of GOTO 
(which precludes exiting the body of a procedure) is sup­
ported in all versions except Pascal /MT+ , whid1 pro­
vides unrestricted GOTOs. 

The primitive data type defined in standard Pasca l in­
clude integers, reals, Boolean data, user-defined scalars 
and subrange types, and character data. The defined, 
structured types include arrays, sets of scalars, pointers, 
record type., and files of records . Wirth's Pascal calls for 
text files and permits packing of structured types to con­
serve memory space. 

All these data types and structuring techniques except 
packing are available in each of the four Pascals. Packing 
is not explicit ly available in the native-code compilers 
Pascal/Zand Pascal / MT+ . The e two allocate memory 
in bytes, whereas the other two allocate in words; that is, 

Now available from your computer store­
the whole line of AJ couplers and modems. 

Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the For the locatinn of your local
0--450 bps A 242A, the world's most widely used acoustic data computer store handling the AJ line, call toll-free : 
coupler, to the revolut ionary AJ 1259 tr ;p/e modem that 
handles 300 bps Bell 103, 1200 bps Bell 21 2A. and 1200 800/538-9721 
bps VA 3400 protocols. California residenls ca11 408 1263-8520, Ext. 307. 

Whether you need tun or half duplex or both in one: 
orig inate or answer, auto answer. acoustic coup ling , or a ANDERSONdirect-connect-there's a model lor you in t11e AJ fine 

Starting now you don ' t have to sell le for second best ~JACOBSON 
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TASC: The Applesofi Compiler. 

It turns your Apple into 


a power tool. 

Step up to speed. TASC. the Applesott Compiler. 
converts a standard Applesoft BASIC program 
into super-fast machine code. By 
increasing program execution speed 
up to 20 times. Microsoft gives 
you a power tool for Applesott 
BASIC programming. 
Highest capacity available. 
TASC wil l com pile and run 
larger programs than any other 
Applesoft Compi ler. As a 
disk-based system. it doesn't 
require the simultaneous pres­
ence of compiler and program 
1n memory. The memory you save 
al lows you to compile significan tly 
bigger programs. 
Power without bulk. Code expansion of up to 100% 
severely restricts other compilers. TASC's special 
code compression schemes typica lly lim it code 
expansion to only 25% You 'll really appreciate that 

supports several prog rams in a 
single runtime environment. 

TASC's True Integer Arithmetic 
and Integer FOR __ . NEXT 

capabilities maximize the execu­
tion speed of compiled prog rams . 

TASC's near total com pat ibility 
with Applesoft speeds compil­
ation of existi ng programs 

w ith litt le or no modification 
What about mistakes? You 
perfect your programs inter­

actively with Applesoft . If some­
th ing does slip by. TASC recovers 

from errors discovered in compilation 
and traps all runtime errors. It even permits 

gracefu l interruptions during compi lation. 
See for yourself. Ask for a demonstration of 
TASC at your Microsoft dealer. Discover the software 
package that turns your Apple into a power tool. 

w ith complex programs or programs that utilize 
Apple's hi-res graphic pages. 
More BASIC power. TASC's powerful new T 
commands increase Applesoft BASIC programming ~!9MER
capability Chain with COM MON allows compiled 

A DMs10<1 o1 M•c rosoft Inc . 
programs to share variables. so a main menu 10 700 Northup Way • Bellevue. WA 9B004 
"Applesolt •S a lrademark of Apple Com puler. Inc 

Clrcle 254 on Inqu iry ca rd. 



Circle 143 on Inquiry c-ard. 

Authorized Commodore service center 

Repair of the complete llne ofCommodore products 


In a hurry? Check our modular exchange program 


Cl
Oll<Orlw! 
commodore 

HARDWARE: SOFTWARE: 
CBM 8032 Computer. ozz 5299 

BO Column 51095 WordcrahBO 299 
CBM 8050 Dlsk Drive 1340 Tax Preparation Sy;tem 380 
CBM 4032 Computer. IRMA 380 

40 Column 995 Dow Jones Port-rol/o 
CBM 4040 Disk Drive 995 Management System 115 

CBM 4022 Prin ter 649 Personal Tax 55 
CBM VI C 20 Computer 263 PasGll 229 
CBM VS I 00 Cassette 68 Assembler Development 
PET to IEEE Cable 33 Package 77 
IEEE to JEEE Cabl 39 Wotdpro 4 + 329 
Bt\SF Dfsk tte. Box of Io 30 

Order TOLL FREE 
1 +800-527-3135 

l 0 AM to 4 PM CDT Monday through Friday 
Texas residem:s call 1+214-661 - 1370 

VIYI. MASTER CHARGE, MONEY ORDERS, AND COD. 

"Certified Check"' accepced. 


Units in srock 5hipped within 24 hou~. F.O.B. Dallas, Texas. 

Alj equipment shipped wltl'J manufacturer's Wi!rranty. 


Residents of Texas, Louisiana. Oklahoma dty and Tulsa. 
Oklahoma must add applicable ra11es. 

Ed ectlc sl"lOrtly Will I.le annooncrng products mat are des!Qned ID work 
with CBM systems. 

L ROMIO: l\11/o RS232 pon:s-·rhree parallel porn-26K EPROM 
memory-managed alternate character set software 
controUed-EDOS /eittended DOS/. 

2. Terminal program (opdons wltti ROMIO) 
3. EPROM programmer 
4. Front-end processor 
S. AddltlooaJ rinnware 10 be announced 

Be sure to write the address below for more Jnformadon; 
dealer Inquiries ...velcome. 

1 P.O. Box 1166 • 16260 Midway Road 

Addison, Texas 75001 • f214J 661-1370 
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the native-code compilers aJways pack data . Generally 
speaking then, the native-code compilers are more con­
servative in terms of memory needed for data than are 
the other two implementations, al though similar and 
sometimes even greater conservation can be achieved by 
packing data in the other two. 

All the versions extend standard Pascal to include a 
predefined string type. Strings of length N may be de­
fined up to a maximum length of 255, and the a ctual 
length of a string may vary from 0 to N during program 
execution . The next section discusses built-in pr cedures 
for manipulating string . 

Pascal / M and UCSD Pascal have provided long 
(32-bit) integers as a predeclared data type. The opera ­
tions permitted with long integers are addition, subtrac­
tion , and comparisons. Pascal/MT + has provided two 
types of reals: floa ti ng-point reals and fixed-point, 
binary-coded decimal reals with 18 digits, four decimal. 
PascaJ/Z provides floating-point reals and fixed-poin t 
reals with user-declared precision . 

Built-in Procedures and functions 
Standard PascaJ includes a number of intrinsic proce­

dures and functions, including transcendental-arithmetic 
functions, memory-management procedures, and several 

At a Glance 

Name ftguous RAM f64K recom· 
UCSD Pascal. Ve~on 2 0 m ndedj and a lloppy-d1sk 

system wr!h a1 lea~t I 75 
Type or Sof tware by1es or onllne swrage. or 
Package any D1g1taf Equipment Corp 
'mpremencauon or Pascal LSI· I I or PDP· I J compu1er 
programming '"'nguage. 
rndud1ng lhe UCSD Documentation 
operatfng .system A 450-pag • paper·bound 

manuaJ: 1ndude~ docum n· 
Manufacturer ra11on for the UCSD operat· 
Softech Microsystems 1ng system 
9494 Black l\ilountarn Rd. 
San DI go, CA 92 I 26 Audlenc:e 
17141578·6105 Appllcauons soft.Ware 

dev lop a . rasc;al user~ 
Price 
ssoo Nme· pr!Ct" IS ror Comments 
Version 4 0. We 1.Esred Ver­ The UCSD syscem Mas Jrs 
s.ron 2.0 own file handler and oper.n­

lng sys~ m. Including com­
Format p1I r. linker. ssembJer. 
B-1nch IBM 37'10.compa[rble editor. and librarian urrllcy 
disk W/'ieii rne sy§tem rs used on 

machine-s a/re dy equipped 
Type of Compiler Wftl1 CP/M. only the BIOS 
Pseudo-code compJler routines from CPIM aR• 
supported by a run-time used . Non·CP/M u~ rs w~ll 
1merpreter nc~ed to wme t'1e1r own 

simpJll'ied bas/C mpu!loutput 
Computer Needed subsystem 1saros1 and 0001· 
Any ZS(}, 808018085-. wap module Docu­
6502·. or 6800-based com· mentation for how co wore 
pu!et wlrh 4BK bytes of con· t.he S810 5 Is included 



Application Developers ... 

. .. MOBS makes professional 
mainframe software available 

on micro computers at micro prices 

Quality application development 1s expensive ancl 
time-consuming . Over 50% of 1he deve lopmenl 
effort for applications is usually related to the 
problems of data storage and retrieval 

The MOBS Data Base Management System 
•	 is the " stale-of-Iha-an" loo I Wh ich can cut 

applical•on development cos1s by 50% or more, 
e 1s the f1rs1 and only lrue and complete DBMS for 

micro computers 
e 1s also available for the PDP- J I 

•	 offers leatures not ava lable anywhere else ... not 
on any machine . . . not al any price-even sur­
pass/fig mainframe DBMS 's cos11ng over 
$100.000! 

In no other .system can you get all these advantages: 

•	 fu lly integrated, dara d1c/1onary dflven 

e unparalleled data structuring ab1lllles • .. far 
surpassing the older and more limited tuerat­
chical . network., and relal!onal approaches. 

•	 unmatched query sys rem ••. powerful. non­
nav1gationa l. and Engl1sh-hke ... enables nested 
queries. 

•	 extensive recovery fac1/111es • . .ablllly to roll DB 
back lo previous state. 

• 	 bu 11l-1n data compression, data sacumy, data 
encrypllon. 

e numerous performBnce tuning ab1ht1es 

e true multi· user capab1lit 1e.s. 

• 	 h1g/1/y porla/Jle .. •available tor mos1 operating 
sys tems and lang u ages (BAS IC . COBO L. 
PASCAL. C, PL/1 , FORTRA N, etc.) 

MOBS overcomes the disadvantages of lhe older 
hlerarchl cal. relational. and CODASYL approaches 
to data base managemen MOBS 1s nol reslr1cled by 
any ol those ltmital1ons typ ical of " data base 
pretenders'' (tile management systems) . MOBS is 
tne only true and complete data base managemeni 
system currently avattatlle on micro computers 

MOBS. rnc .• also offers professional 1ra1n1ng 
seminars and consulting services to assist 

ppl1cat 1on developers 1n developing he 
nighest quality application software m the 
shorlest time possible. 

Don t be misled by pretenders claiming to be "relational" .. . 

PROFESSIONALS KNOW THE DIFFERENCE! 

1--------------------------- - - - - - - - - - - - - - - - ­

Setting 1l.andard1 of excellence 1or dale base 
software ... worldwlde. 

M1cr11 v
Dutu fiilsr: • : 
5ustems. inc. 
Box 248-B 
Lafayette. Indiana 47902 
3H-448-1616/TWX 810-342-1881 

Dealer/dist ributor/OEM inquiries inv ited. 

As a prolemslonal application developer. I need to know more aoout 
MOBS .. • 

0 Yes, I'm lnteresled. Please call me. 
0 Pjease send me the complete MOBS Manual Set (5 Manual5 

ILitonal 111ateria ls) at $85 per Set 
lnd l ~na residen ts please add $3.40 sales la 

Name -------------- Ti tle _ ___ 
lf'leasc p••n l ) 

Company ------------------ ­

Address 

City 
(Sta te) (lip I 

Phone 

MAIL TO: Micro Data Base Systems, Inc. 
P.O. Box 248-B 

Lafayette. IN, 47902 
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input/output (110) procedures. We will consider the 110 
procedures in a later section ; for now, we will concen­
tra te on other intrinsics and built-Ins. 

In standard Pascal you are permitted to dynamically 
allocate and deallocate memory for user-defined data 
types on a variable-by-variable basis . Only Pascal / MT+ 
fully implements this standa rd. In the other versions , you 
can allocate space on a variable-by-variable basis, but 
you can only deaUocate blocks of memory cells at a time . 
In these cases, memory is a heap of undifferentiated cells ; 
the programmer can mark the top of the heap, dynami­
cally alloca~e memory to variables, and then deallocate 
memory back to the old top of the heap. 

A useful function for dynamic-memory management is 
one that returns the amount of memory available at the 
time the function is called. Such a function can inform the 
programmer that aUocating more memory may clobber 
some portion of the current program. All but PascaJ/Z 
provide this function. 

All the versions have provided built-in functions for 
manipulating the string types just de cribed . Pascal / Z 
provides functions for appending one string to another, 
determining the length of a string, and finding the posi­
tion of a substring within a string . The other versions 
have these three built-in functions, and functions for in­
serting, deleting, and copying substrings from a string. 

UCSD Pascal, Pascal/MT+ and Pascal /M have pro­
vided several high-speed, built-in procedures for moving 
bytes between memory locations . You can move data be­
tween packed arrays of data and similar data structures, 
initialize packed arrays, and search arrays for specified 
bit patterns on a byte-by-byte basis. 

Pascal/M, Pascal / MT+, and UCSD Pascal have a 
procedure called EXIT that permits clean exits from pro­
cedures, functions , and programs. A typical application 
would be to exit a program after flagging an egregious 
user error, such as bad input from the keyboard. 

Pascal/M and UCSD Pascal support random screen­
cursor addressing through the built-in function 
GOTOXY(X,Y). Pascal / M also has built-in procedures 
that permit homing the cursor, clearing to end of line, 
and so on. UCSD Pascal supplies the utility program 
SETUP that matches the operating system to the charac­
teristics of the user's terminal. 

Pascal / MT+ has several built-in procedures and oper­
ators for byte and bit manipulation . For example1 you 
can perform an "OR" operation on two integers that is a 
logical OR on their bit representations, and you can test 
bits, shift bits, and swap bytes in 16- and 8-bit var:iables. 
There are also built-in primitives for handling interrupts 
at the Pascal level. The programmer can enable and dis­
able interrupts and designate up to seven Pascal proce-

Now you aan own a great little computer at a greet big discount off the manufacturer's 
list price. 

• FREE SHIPPING in the 48 continental contiglous sta tes on prepaid orders of $100 or more. 
• NO SALES TAX collected on out-of-state orders. TRS·80 
•CONVENIENT ORDERING ­ Call us TOLL FREE ­ 800/531-74{)6 Model II 
• FREE COMPLETE PRICE LIST available upon request . 

Catalog Cashier's Cash Price 
Number Description List Price Check You Save 
Radio Shack<!) TRS·80 Model II 
26-4002 64K 1·Disk Model II . ......... . . .. . . ... . .... . 3,899.00 3,299.00 600.00 
26·4150 Model II Hard Disk System 11 ns1a11 anc ~ Nol 1nclu<1ed). 4,495.00 4,045.50 449.50 
Radio Shack TRS-80 Model Ill 
26·1062 Model Ill 16K ......... .... . ......... . . .. . 999.00 859.00 140.00 
26-1065 Model 111 48K - 1 Disk . ..... . . ............. . 1,995.00 1,795.50 199.50 
26-1066 Model 111 48K - 2 Disk ....... .. • . . .. ........ 2,495.00 2,099.00 396.00 
Radio Sheck TRS-80 Color Computer 
26-3001 4K Color Computer ..... .......•.. . . . . .. .... 399.00 315.00 84.00 
26-3002 16K Color Computer . . . .. .. .... . ... . ... .. . . . 599.00 475.00 124.00 
26-3003 32K Color Computer . .. ..... . ........ .. • . . . . 699.00 585.00 114.00 
Hewlett-Packard HP 0 8SA Personal Computer ... . .. ....... . 2,750.00 Call ror Price 
Hewlett-Packard HP-125 .. . ...... . ..... . . .... ... .. . ... . 3,750.00 2,999.00 751 .00 

Pan American Electronics 
CALL TOLL FREE 800/531-7466 •Texas & Principal Number 512/581-2766 •Telex 767339 


Dept. 15 • 1117 Conway Avenue• M1ssion, Texas 78572 

FORT WORTH BRANCH: 


2912 N . Main , Fort Worth , Texas 76106 • Phone Number 817/625-6333 

TRS·BD is• T1ado rn•r1< ol hndy Corp. "With ThJ• Coupon Only I - Olfe< explrH 41301B2 Prlc110 subject lo chango wl111oul nallo• - Sllghtry higtu" to r CntdJI Oard Order,., 

----------------~--~-----------------------~--------------
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~~ 256KB IBM PERSONAL 

~V COMPUTER MEMORY! 


111111\11\11~111 
. . . . •. .~ 

SINGLE BOARD 256KB IBM PERSONAL 

COMPUTER MEMORY 


Designed Specifically for IBM 's PERSONAL COMPUTER is Chrislin 
Industries newest CI-PCM Memory Module. 

FEATURES INCLUDE: 
• 	 On -board parity generator checker • Requires only one 1/ 0 expansion slot for 256K bytes 

memory• 	 Addressable as a contiguous block in 64K byte 
increments throush 1 megabyte • Power requirements are +SV at LOA max . 

• Access time of 225 NSEC • 	 Cycle time of 400 NSEC 

SEE \'OUR LOCAL COMPUTER STORE FOR DETAILS 

OR CALL US. 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 

Chris/in Industries, Inc. 

31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254 

TWX 910-494- 1253 (CHRISLIN WKVG) 
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dures as interrupt procedures. The programmer assigns a 
vector numbe{ to an interrupt procedure and the com­
piler generates code to load the vector number with the 
procedure address. 

Only Pascal/Z permits functions to retum structured 
data vaJues. In the other Pascals, functions can return 
only unstructured types. 

Input-Output Procedures 
Not surprisiogly , there is significant variation in the 

1/0 proced1,1 res tha t these four Pascals provide . The vet· 
sions differ in adherence to standard Pascal and in their 
extensions to the standard . 

Slandard Pascal specifies four primitive file-handling 
procedures - GET(F}, PUT(F), RESET(F) , and RE­
WRITE(F) , where Pis an arbitrary file type-and certain 
procedures for reading and writing text files . PUT(F) ap­
pends data to F, GET advances the file-position pointer 
and retrieves the next record, RESET resets the file-posi ­
tion pointer ~o the beginning of the file. and REWRITE 
initializes a file fo r writing. The text-file procedures are 
READ and READLN, which reads to the end of a line, 
and their counterparts WRITE and WRITELN. Left to the 
Pascal implementer is the way that an external disk file is 
associated wi th the internal Hie . Standard Pascal makes 
no provision for random access 1/0. 

L I s p 
for the Apple n 

The 911os1s ve"1on ol P-U5P able mrunr.ry Suppl1e "''llh m3 
ho s been crcll,11owledged· 05 tn lerpreter ore several som I 
1ne linest and most <:ornplele prcx.;iwm• 1ricluo1111< rJ •:ompte1e 
ovo110 le lor Apple mlc:ro E'.L.IZA 
compulero crrid w111l 111e qddl· 

For ll'lo~ al you wno do notHon ol UoaUn9 poln l main and ru11v umler~ t onCI P LISP w@ hoveHl·RES graphics, 11 become• on 
avoUo le lhc;> ~ - 1.lSP TUlarlol ror

111 d~pen~oble loal !or edu 52500 This experlly wr11len I xic:olor• •c1en 11 sl~ business ex. 1s bound 1n a tu~nruom. 1noe1ecultves mcrlhemo11c10M. or 
011 ~ pac)toged lo Hlc lude

ppl1cauom• requiring orUltc1 l lsk conta 11111i 11 the ; mple1nlell1gence Trus e1(rn!len1 pro. 
progro;m• r ieren.,; d l r1 lhe texramm 1s now available 1or only al no extra <:horo5199 05 (DOS J J only) 

Jnclu<iecl In on tlracuve 

binder Is o nmBiy page u~en "1!r-'--' 

monucil wlilcft -will old you 1n •11' I~ fjhJ ,._ ta 
A,ps;ll•- Oil 11!1 


c; reallng your P·LISP programs P<Jf llo:>Qt 1!llQ ,PPH!'I fPIGllJ 


This monllal ts a lso ovollobh; 

•eparcnelv lor S20 oo. which is 

lu llv r!'!lundoble on purchase ol 

thi; proorom 


P· 1..ISP win run 011 a 4er. or 

larger APPLE lllfl • ond wi.JI 

fa~e odvanlage oJ />,L avatl • 


former1y Pegasys Systems, Inc. 
4005 Chestnut Streel- Phlladelphlo , PA 19104 

Orders Only: 800-623·072$-P•nna . RH1dents: 2 lS-38? ·1SOO 
rn.nn111yl'l'Otl.IO f1Utc1•n~1 ac.a I)'\ MJl•S fq a "P'1h l t\ a HCldflQIQ1 ..,, APP •• Com puliH 1111! 
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Pascal/MT+ 1 Pascal!M, and UCSD Pascal all supply 
the standard procedures; Pascal/ Z subsumes the opera­
tions of GET and PUT under gene:ral-purpose READ and 
WRITE procedures. All four Pascals have simple 
methods for (lSsigning disk files and external devices to 
internal file variables. All versions provide some form f 
random access for nontext files. 

All four versions have built-in facilities for purging 
files from disk di rectories. All but Pascal / Z have an add­
ed procedure for dosing an open file; in Pascal / Z, files 
are automatically closed on exit from the procedure block 
in which the file is declared, but there is no way to dose a 
file explicitJy. 

Pascal/M, Pascal/MT+ , and UCSD Pascal all provide 
a built-In function lORESUlT that returns an integer 
value to indicate the result of the Last 1/ 0 operation . The 
function can trap fatal execution-time I / 0 errors, such as 
failure to fi nd a required disk file . 

UCSD Pascal , PascaJ / M, and Pascal / MT+ alJ provide 
low-1eve1 procedures to perform 1/0 on un typed fiJe . 
These procedures transfer memory-image bytes with no 
interpretation . In addition, Pascal/ M and Pasca l/ MT+ 
provide buil t-in primitives for manipuJat ing Z80 input­
output ports. 

Modules, Overlays and Chaining 
Programmers developing large application programs 

face several problem s that can become acute on micro­
computers. Among these are limi tations on memory size, 
the time-consuming need to recompile large programs 
when only small cha nges are made, and the need to link 
high-level programs to low-level routines for speed or 
convenience in special applications . The four Pascals 
reviewed here are reasonabJy well equipped with tools to 
solve these problems. 

Two techniques for mitigating limita tions on memory 
size are overlays (program segmentation) and chaining 
(calling one program from another). For the overlay ap­
proach, the programmer declares segments within a host 
program, with the segments eithe r procedures or func­
tions. A segment is brought into memory from disk when 
needed and remains active in memory only as long as 
needed; control returns to the host program . Segment 
procedures can access global data and procedures in the 
host program , just as they do ordinary procedures . With 
chaining, the currently active program calls the ne t link 
in the chain, which is then loaded from disk . There need 
be no host program per se and no relationship between 
the global decla rations of chained programs. 

UCSD Pascal and Pascal / M support overlays. ln 
UCSD Pascal, a program can have a maximum of 16 seg­
ments, while Pascal/ M can support as many as 10 seg­
ments. Both versions count the host program as one seg­
ment. Pascal / Z and Pascal /MT+ allow chaining. Both 
provide mechanisms for sharing global dal:a between 
chained programs, bu t not for sharing global procedures. 
Pascal !Z , UCSD Pascal, and Pascal/MT + support the 
ability to divide large programs Into sepa rately compfl ­

http:rn.nn111yl'l'Otl.IO
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SERIES 
COMPUTERS 

Our new MC-1000 Computer Sys­
tem is proof that the age of afforda­
bi lity in computers has arrived . 
Thanks to single board design we can 
offer not only the lowest priced com­
puter in its class but also the most 
reliable. For Information and or­
dering call: 

(414) 784-2312 

ALL STANDARD 
• 64K Memory 
• 2-5 1/4" Disk Drives (225K Total Storage) 
• Real Time Clock 
• 2-RS-232 Interfaces 
• Parallel Printer Port (Centronlcs Type) 
• Extensive Self Diagnostics (In Rom) 
• 2 Year Limited Warranty 

OPTIONS 

• Disk Capacity to 1 .8 MBYTE 
• UCSD • Pascal , Basic, Fortran 

'Tlill U. Of Calllomla 

MILWAUKEE COMPUTE RS INC. 

16235 W. RYERSON ROAD * NEW BERLIN, WI 53151 * (414) 784-2312 
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T¥PE-'N-TALK™ 


The exciting 
text-to..speech 
synthesizer with 
unlimited vocabulary. 

Get your computer talking
for only $375.00. 
• Text-to-speech algorithm 
• A one-wait audio amplifier 
• 	SC-01 speech synthesizer chip <data 

rate: 70 to 100 bits per second> 
• 750 character buffer 
• Data switching capability 
• Selectable data modes for versatile 

interfacing 
• Baud rate C75-9600l 
• Data echo of ASCI I characters 
• Phoneme access modes 
• RS 232C interface 
• Complete programming and installation 

instructions 
The Votrax Type-'N·Talk"'is one ot the easiest-to­
program speech synthesizers on the market . It 
uses the least amount of memory and it gives you 
the most flex ible vocabulary available anywhere . 

1Order now. Toll free. viS4· ) • 

• Call the toll-free number below to order or • 
• request additional information. MasterCard • 
• or Visa accepted . Charge to your credit card • 

• 
or send a check for $375.00 plus $4.00 
delivery. Add 4% sales tax in Michigan. • 

1-800-521-1350 :•• 
For product lnform<1tion call: 1·313·588·0341 
 • 
500 Stephenson Highway, Troy, M l 48084 

Type· ' flf.Ta ~k "' Is covered by a 1rmlted warrarHy. Wrl1e Votra~ tor a lreo copy. 
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able pieces and the concomitant ability to develop 
modules or libraries of logicalJy related procedures. 

UCSD Pascal offers UNITs, which consist of three ma­
jor syntactical pieces: an lNTERFACE portion , an lM­
PLEMENTATlON portion, and initialization code. The 
INTERFACE portion contains the dedaralions (data , 
procedures, and functions) accessible to a host program. 
The IMPLEMENTATlON portion contains the code for 
the procedures dekared in the INTERFACE and any ad­
ditional data struc tures and code required to perform the 
tasks of the unit; the latter declarations are not accessible 
to the host program. The initialization code is used to inj ­
tfalize the UNIT and is unknown to the host. 

UCSD UN!Ts come in two varieties: intrinsic UNlTs 
and regular UNITs . An intrinsic UNIT must be stored in 
the ystem library, which must be online when a program 
using the unit is executed. Intrinsic UNlTs are prelinked 
to their hosts and do not have to be relinked if either the 
host or the UNIT is changed . Regular UNITs must be 
linked to the host by the programmer. Once linked, they 
need not be online, since the UNIT's code is duplicated in 
the host 's code file . Regular UNlTs count against the 
number of segments allowed in a program; intrinsic 
UNITs do not . 

Pascal/MT+ provides what it calls modular compila­
tion. When combined with a certain compiler option, this 
feature is comparable to the UCSD regular UNIT except 
for the initiaJization code. Pascal / MT+ modules may be 
somewhat more convenient to use than UCSD UNITs 
because the former can be broken into as many modules 
as desired at any time, while the latter require more fore­
thought for effective use. 

Pascal / Z provides a somewhat more limited version of 
modular compilati on than Pascal / MT+. First, the num­
ber of modules is held to 10, including the host program. 
Also ,·there can be no hidden portions to a Pascal/Z mod­
ule; in the language of UCSD UNITs, Pascal / Z modules 
consist of only an INTERFACE b lock. Finally, a Pascal / Z 
module cannot contain any global data declarations; it 
can only contain procedures and functions with local 
(private) data structures . 

Like UCSD UNITs, Pascal/Z and Pascal /MT+ 
modules must be linked explicitly to their hosts. Unlike 
UCSD PascaJ , Pascal / Zand Pascal / MT+ make the pro­
grammer responsible for insuring that data and pro­
cedures used by the host and its modules are declared 
consistenlly across modules. 

Modules in Pascal/Z and Pascal/MT + can freely use 
procedures declared in other modules. Procedures can be 
similarly cross-referenced by UCSD UNJTs, but this re­
quires more planning than in the other two Pascals. 

PascaJ /Z, Pascal /MT+ and UCSD Pascal all allow the 
user to link ZBO assembly-language programs to Pascal 
programs. Pascal /MT+ features a special declaration 
INLINE whereby the programmer can include hexadeci­
mal code for machine-language programs in the body of a 
Pascal program without usi.og externally assembled rou­
tines. 



ATARI 400/800 APPLE II & II+ 

ASSEMBLER, TEXT EDITOR, and MACHINE LANGU· 
AGE MONITOR_ Edlting is bo1h character and line 
oriented . Disassernbl ies create editable source file& with 
abllily 10 use predefined labels. Complete con trot with 41 
commands, 5 disassembly modes, 24 monitor commands 
includ ing step, trace , and read/write di sk . Twenty pseudo 
opcodes. allows linked assemblies, 50ftware stacking 
(single and multiple page) plu s complete prin1er contro l, 
i.e. paganat lon . tltles and lab settlng. User can mo,ve 
source. object and symbol table anywhere in memory . 
Feel as if you never lef t the environmenr of BASIC. Use 
any of t11e 80 column boards as supported by LETTER 
PERFECT, Lower Case optlonal w ilh LCG. 

LJK DISK UTILITY APPLE $29.95 
This menu driven program allows 1he user to manipulate a 
variety of d ifferent file types . Binary. Text , and Source 
fi les may be eas ily converted into each other. The pro· 
gram may be used with APPLESOFT•. VISCALC• , and 
other programs . These program file5 mav be read ily 
adapted tor multiple use including ed iting with LETTER 
PERFECT word processings . 

[all] ~~ [511M 
COMPUTER BASEO SOflWAR[ [ Nl[ RPRIS(S nl 

Th is menu driven program combined with 
PERFECT allows u~er to generate fo rm leners and print 
malling labels. With the Atari , you may CONVERT 
ATARI DOS FILES, or Vis icalc files compatible 
editing with LETTER PERFECT. Ut iHtY creates 
Base files for Letter Perfect. 

LOWER CASE CHARACTER 
GENERATOR 

Lower Case Character Generato r for 1\'le Rev . 7, Apple 11 
or II + computers. When installed, th is Eprom w ill gene rate 
lower case characters 10 the video screen. Lower case 
characters set has two dot true descenders . Insta11ation 
instruction inc luded . Manual Includes list ing of software 
for full support and complete inst ruct ions tor sh ift kev 
modification . Compatible with LETTER PERFECT. 

LJK ENTERPRISES INC. 
P 0. Box 10827 
SL Louis. MO 63129 
(314) 846-6124 

DEALER 
INQUIRES 
INVITED 

"Tradul'rusrk• of : Applo Computer - Atar< Com1>uter - E1>son Amerlca - Haves M icrocomputer• - PeMonal 
Sohwato - Vido,. - Bit 3 1 nc . - M& R Ent . ­ Adv11nced logic Systems - V lne Compu t er< 

E-?-SV TO USE - .Letter Perfect is _a single load easy to u~e prograrn. It is a menu driven, character orientated processor 
with the user In mind. FAST machine language operation, ability to send control codes w ithin the body of the program, 
mnemonics that make sense, and a full Printed page of buffer space for text editing are but a few features. Screen Format 
allows you to preview printed text . Indented margins are allow.!d. Data Base Merge with DATA PERFECT by LJK, form 
letters, accounting files and mall Ing labels only with MAIL MERGE/UTILITY by LJK. FEATURES - Proportional/ 
Incremental spacing ' R igh t Justification • Fae Merging • Block movement • Headers • Footers • Pr int Multiple Cop ies • 
Auto Page Nurnbering ·Scroll forward /backward• Search and Rep laces • Full cu rsor control • Underlining • Boldiece • 
Superscripts • Subscripts • Auto page number ing • Insert character/line • Dele te character/line • Centering• Horizontal 
tabs/changeable • Multifunctlon format line lline spacing - leh margin - page width - lines/page - change fonts - top/ 
bo1 marg in adjust) MUCH MORE ! $149.95 

ATARI VERSION 2.0 #2001 
Uses proportional fonr, rlghtjusti f1od with Atari 825/ Centronics • 737. 739 printers. Uses EPSON MX • Series + Grnllfox/italicized 
font. Can mix rype fonts on sBmfl page; mix boldface and enlumced font in same ffne with justification. Can be used with f 6K 

Atari/400. 


"Compared to the price or manv oth er word processo rs, this package is a steal. It does everything the advartisement 
claims and more. On top of this t\'le software is very easy 10 use .' ' A.N.A.l.O.G. MAGAZINE 

APPLE VERSION 5.0 #1001 
DOS 3.3 comparible - Use 40 or 80 column in terc\'langeably (Smanerm - ALS ; V ideoterm-Videx; Fu ll View 80 - Bit 3 
Inc .; Vision 80 - Vista ; Sup-R -Term - M&R Ent .) Recon figu rable at anv t ime to r d fferent video. pr inter. or interface. 
USE HAVES MICROMODEM 11• LCA necessary ff no 80 column board, need at leas t 24 K of memory. Files saved as 
e ither Tei<t or Binary. Shift key modificat ion allowed . Data Base Merge oompa1ible With DATA PERFECT• by LJK. 

" For $150, Lener Perfec1 o tters the type of software. that can provide quality word processlng on inexpensive micro­
computer systems at a competitive price ." INFOWORLD 

APPLE & ATARIDATA PERFECT T.M.LJK 
DATA BASE MANAGEMENT $99.95 

Comp lete Data Base System. User orienrated for easy and fast opera tion . 100% Assembly language. Easy to use. You may 
create your own screen mask tor your needs. Searches a nd Sorts a llowed , Configurab le to use with any of the 80 column 
boards o f Lener Perfeci word processing, or use 40 column Apple video. Lower case supported in 40 column video. 
Ut ili ty enables user 10 convert standard files to Data Perteet format. Complete report generation capability . Much Morel 
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EDIT 6502T.M.LJK 
This is a coresldent - two pass ASSEMBLER, DIS ­

$29.95 
MAIL MERGE/UTILITY ATARI 

LETTER 

for 
Data 

$24.95 



mands that the user types to compile, link, and run a pro­Ease of Use 
Ease of use of any given language implementation lies 

mainly with the user . Ease of use may be defined as a 
measure of how quickly and reliably an implementation 
can help a programmer accomplish a given programming 
task. 

The main advantage of Pascal is the ease with which 
the programmer can express the control and data struc­
tures that seem to arise naturally when designing a pro­
gram . Beyond the standard Pascal, however, there is 
much that the language implementer can do to simplify 
the programmer's job . Since the programmer spends (or 
should spend) a great deal of time designing and writing 
programs, the relevant question is whether the language 
implementation helps or hinders the programming pro­
cess . String functions, for example, have proved very 
useful in manipulating character data of arbitrary length , 
and all the Pascals we examined had string functions in 
one form or another . We feel that other additions to stan­
dard Pascal can be of great help, as long as they do not 
detract too much from the resulting program's portability 
to other systems. We previously discussed most of these 
useful features . 

In addition to programming ease, there is debugging 
ease that reduces the time necessary for the programmer 
to sit in front of the video display . The sequence of com· 

gram can be simple (e .g. , with UCSD Pascal, in the 
simplest case, you can execute a source program just by 
typing an "R") or complex (e.g. , Pascal/Z, which in the 
simplest case requires three separate CP /M commands to 
transform a source file into a runnable program). For­
tunately , CP / M commands can themselves be gathered 
into a file and executed using the SUBMIT feature . 

Finally , the documentation can be a source of either 
help or frustration . The manuals that accompany these 
packages are uniformly poor; unfortunately , they were 
probably written by the programmers who developed the 
packages . Any user who expects to learn Pascal from 
these will be bitterly disappointed. (Although to be fair, 
the manuals do not claim to be tutorials.) We also found 
the manuals disorganized, with poor indexes and tables 
of contents. Finding the answer to any specific question 
was a challenge, and the clarity of the English in the 
documentation is best left without critique . 

We mentioned earlier that UCSD Pascal comprises an 
entire operating system, but failed to express the grief we 
experienced in getting the system configured for our ma­
chine, compounded by the confusing and contradictory 
documentation. The configuration process per se is sim­
ple . The difficulty is in reaching the point at which you 
can start the configuration process. 

S-100 INNOVATORS: 
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REMOTE CONTROLLER-Innovative Features: 
*Complete 256 address control-not just 16 
* No ultrasonic link- prevents erractic operation 
* 120.208.240 and 277VAC control-tor single & 3 phase operation 
*Hardware driven- requires minimal software 
*Complete line of industrial switches available-to 5.5KW 

REAL TIME CLOCK-Innovative Features: 
*First to use LS1 OKI clock chip 
*Crystal controlled for .002% accuracy 
* 4 software selectable clock generated Interrupts 
*Full clock and calendar data 
* Lithium battery backup good tor 6000 hours' 

ENERGY WATTCHER"'-lnnovative Features: 
* First microcomputer based energy monitor 
*Clip on probes for easy installation 
*Monitors Real Power. not volt-amps 
*Peak Power and continuous power readings 
*Single and 3 phase operation 

See your local computer dealer or contact SciTronics directly for more information . Watch for future Innovative products 
from SciTronics Inc., 523 So. Clewell St. , P.O. Box 5344, Bethlehem, PA 18015 (215) 868-7220 
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THE FORMULA™ allows the computer professional to 
focus on the most Important part of business: the needs 
of the client. Customized systems for any business appli· 
cation can be created in a fractfon of the time requf red by 
conventional methods. 

• Interact ive data entry, file updating, and 
-C:: maintenance routines are automatically 

• ~O .::~ J,;..• generated from a definition of the fields. 

\.J.J.'- 1-'i Reports can be created through a unique 

;: ~~C:O ~0£-&ft..l L ~~~~~~~eneditorsimplybytypi ngasample 
,J-lJ'" ~'-" • Menusandjobstreamsaredetinedthrough 

O~1
"1..l.1 

a preprogrammed parameter-driven pro· p cedure. 

• Fast response time is insured because 
each routine can be Interpreted directly by 
the computer and data management is 
controlled by an efficient ISAM algorithm. 

THE FORMULA™ is a complete system language which 
brings the process of developing applications closer to 
the user's description of his needs. That's THE FORMULA™ 
for success. 

Dlsl< and manual, $595. Manual only, $60. 

THE FORMULA™ will run on any 8080 or Z80 computer 
wi th CP/ M~ 48K RAM, 300K total disk storage, and a CRT. 

OMA • WE SPEAK YOUR LANGUAGE. 

THE FORMULAiM For Success can help you build 
systems. Now, the General Accounting System, 
created with THE FORMULAJM is available at no 
extra charge. 

The General Accounting System includes: 

• General Ledger: Journals, Trial Balance, 
Income Statement, Balance Sheet, etc. 

• Accounts Payable: A/P Journals, Checks, 
Aged Payables, Vendor Report , etc. 

• Accounts Receivable: AIR Journals, Aged 
Rece ivables, Customer Statements, 
Customer Activity Report, etc. 

In addition, two new optional packages have been developed for use with THE FORMULA™: 

Prolessional Time Management $80 Label Option Pak $80 

Manager's Bi lling Report, Employee 
Production Report, Client Invoices, etc. 

Name Inversion, Mult iple Up Labels, 
Customized Label Size and Format, eto. 

Circle 135 on lnqulry card. 
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D'l'NAMIC MICROPROCESSOR ASSOCIATES • 545 Ffltll A~enue, New York, New York 10017 • (212) 687-7115 
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We point this out not to dissuade the reader From using 
UCSD Pascal. but to inform you of what to expect. If y u 
are interested in UCSD Pascal , it may be worthwhile to 
seek out a configuration matched to your machine . Some 
preconfigured versions are available. 

Benchmarks 
To test each version of Pascal for speed, ease of use, 

and other features, we wrote and ran a eries of bench­
mark programs. We did all testing on a Crornemco Sys­
tem l1l computer , which ha 641< bytes of memory and 
ty.ro 8-inch floppy-disk drives capable f handling more 
than a million bytes of data each. The CP/ M-compatible 
versions of Pascal were run under CP /M version 2.2 
(from Intelligent Terminals Corpora~on). We timed the 
programs using Mountain Computer's 00,000 Day 
Oock.. The resuJts appear in table 1. 

A few words of caution ~ the results of these (or any 
other) benchmarks should not be taken as absolute in­
dicators of any Pascal's inherent quality. Our programs 
are necessarily simple and relatively portable between the 

different implementati ns. We certainJy do not represent 
these programs as the "best" programming solutions 
available for the problems they solve. 

Our first benchmark, PRIMES (see listing lL is a pro­
gram to ca1culate the first 1000 prime numbers, using a 
method from Donald Knuth's The Art of Comirnter Pro­
gramming, Volume I: Fundame11tal Algorithms (Reading, 
MA: Addison-Wesley, 1968), pages 14.3-144. The only 
statemen ts that needed change, as we moved from one 
version of Pascal to the next, were in the routine to 
read the time from the Mountain Computer clock board , 
which required 280 hardware port input. Pascal / M and 
Pascal/MT+ had intrinsic routines to do such input; for 
UCSD Pascal and Pascal /Z, we wrote small assembler 
routines to do the job. To minimize rewritii1g 1 we isolated 
the version-dependent code in a function that was dif­
fe rent for each implementation . 

We also made two ease-of-use measurement while we 
were compiling and running the program , First, we 
measured the time needed to tran form the Pascal source 
file into a running program. For the CP/ M Pa cals, we 
used a SUBMIT file containing th nece ary command 

La.nguage 
Implementation 
Program Pascal/M Pascal/MT + Pascal/Z UCSD Pasc;;il 

PRIMES 

Execution time 
"Comp~le Hme" 
Keystrokes 
required to run 

94 .2 sec 
35 sec 

1 

24 .1 sec 
93 sec 
56 

35.l sec 
132 sec 
68 

70.0 sec 
46 sec 
16 

PRECISION 

Small 
Big 

5 .96E -08 
3.36E + 07 

119E-07 
1.6BE+07 

2.38E-07 
839E+06 

5.96E-08 
3.36E +07 

BLOWUP 

Memory available tor 
dynamic variables 

37.4 K 52 .3 K 52.4 K 38.9 K 

BENCHMARK 

(All numbers are 
eJ<ecutlon tlmes In 
:seconds) 

Random number 
generalion 

Wrltlng array to disk 
Shell sor t 
Reading array from disk 
Qu1cksor1 
Binary tree genera lion 
Wr1t1ng lree to disk 
D1splaylng array on CAT 
Displaying Hee on CRT 

3.4 

3.5 
332 
1.4 
31 
51 
28 
46 
48 

2.7 

4.3 
162 
2.0 
14 
21 
25 
10 
11 

1. 1 

3.9 
93 
1.8 
15 
8 
21 
14 
14 

2.0 

6.9 
193 
2.4 
1B 
25 
45 
22 
23 

Table 1: Results of bencl1marki11g µrogmms for four implt!men lcitions of Pasca.I. All testing was done 011 a Crom~111co System J/J 
computer with two 8-inch disk drivlls . PRJMES, ~how11 i11 listi11g .l , is a µrogram t/iat calrnlates the first 1000 pri111e rwmbe15• 

PRECISION, shown ir1 listing 2, detennines the precision of floating-point calculations in each implementation of Pascal. 
BLOWUP, shown in listing 3, determines the appro;r;imate a.rno1111/ of •nemory space availt1ble for dynamically a//ornted uariables . 
BENCHMARK. s/1own in fisting 4. µe1fonns a series of tasks r::ommo11 in applications programs . 
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Listing 1: PRIMES, a Pascal progmm that calculates the first 1000 prime numbers, based on an a/gor-itl1m from Donald Knuth 's The 
Art of Computer Programming, Volume !: Fundamental Algorithms. 

F'F:o i:3i;::1:::iM F· t· i r11e:::: ; 
COt·~ ST 

ma. x •,.oe •:;;;; 14; <:+: used b•,1 t... he ti rn i r..;;;i t"C) •J ti ne :+:) 


nP=1000; <* number of P r i me s *) 

T'·,JPE 

ti ri"1e•.,1.;:: •:=~~RRA\' [ 0 •• rna.::<'-..' e c J OF I t·H El3Ef;::; 
1..JAF.: 

~i u n k, 1a.F''Z'.e : F.'EAL; 
t : t ime•...1ec; 
Pr : ARRAY [1 .. nP J OF INTEGER ; 
J.k . n.q,r :I NTEGER; 

FUNCTION Portin ( Por t:INTEGER):INTEGER; ( * P~s cal -M versio n* ) 

1..JAF:~ 


i : HffEf3ER; 
BEGH·I 


i 1"1PC1t'' t (Po:i rt , i); 

P C• r t i n : =i ; 


Et-JD; 

FUNCTION tick ( UAR t:timevec) : REAL; 
r:::Ot·lS T 

ba.~eF· e> r t.=32; 


1..JAR 

i: HffEGER; 

pr·e 1._.1: tir.-1eo..J121:; 


E:EGit,I 

FOR i : =0 TO ma xvec DO 


F·re• . .J [ i.]: ;;;t_ [ i J ; 

FOR i:=0 TO maxvec DO 


t[iJ:=portin(basePort+i); 

tick: =0 .0001* <lC 0J-prev[ 0 J)+ C* 100 microsecond s * ) 


0.001* (t [ 1J-prevl 1 ])+ ( *mill ise cond s*) 
0.01* <t C 2 J - Prev[ 2])+ C* 10 millise cond s * ) 

13. 1 :+: ( t[ ::.> J-·p n2 1.,J[ 3J )+ ( :+: l.(10 1ni 11 ise (:i:::o n• s * ) 

1.0*(t[ 4J-prev[ 4J)+ <* se cond s *' 

10.0* ( t[ 5J-Prev[ 5] ) + (:+: 10 se cond s *' 

60 .0:+:(t[ 6J-prev[ 6J)+ <*minutes*> 


600.0:+:(t( 7 J - p r ev[ 7J ) + (:+: 10 minutes:+:) 
3600.0:+:(t[ 8J-prev[ 8] ) + (:+: hou rs :+: ) 


36000 .0:+:(t[ 9J-prev[ 9 J ) + (:+: 10 hour s *) 

86400.0*<tC10]-prevC10J )+ <* da~ s :+: ) 


864000.0:+: ( t[ 1 1J - prevC11J)+ (:+: 10 da~ s *> 

8640000 .0*(l [ 12J-prev[12J)+ <* 100 da~s * ) 


8 6400000 . 0*(t[13J-prev[ 13J)+ ( :+: 1000 da~ s *) 

864000000.0:+: ( t[14J-prev[14J)+ ( :+: 1000 da~ s :+:) 


EMD; 


8El3It-.I 

1.•.1r i te 1 n i:: ' T hE! f i r :::: t ' , nP, ' F· r i 1'1'1es: ' ) :: 


._i unk: =ti 1: k 1: +.>; 

FT ( 1 ] : ~.;; 2; 


p t.. [ 2]: =3; 

Lisl ing 1 continued on page 338 
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Take the 

ENCYCLOPEDIA 
OF COMPUTER 
SCIENCE 
YOURS FOR ONLY 

$ 	 95 
when you join The Llbrary ol 
Computer and lntormalion 
Sciences. You simply agree to 
buy 3 more books-at 
handsome discounts-with in 
the next 12 months. 

(a $60.00 value) 
Find the answers to virtually all your data 
processing questions in the ENCYCLOPE DIA 
OF COMPUTER SCIENCE. 

Thousands of photos, diagrams, graphs 
and charts completely illuminate the 
ENCYCLOPEDIA'S clear and thorough 
coverage of every area of the computer 
sciences- software. hardware, languages, 
programs. systems, mathematics, networks, • A mammoth volume covering everything 
applications, theory, history and terminology. from Access Methods to Working Set, in 

1,523 pages, 470 articles and over 1,000 	 Appendices provide abbreviat ions, acronyms, 
Illustrations, tables and charts. 	 special notations and many numerical tables . 

An additional highlight is a complete cross­• Authoritatively compiled by over 200 
reference system that assists the reader internationally respected authorities. 
seeking in-depth information. 

What is The Library of Computer and 
Information Sciences? 

It's the oldest, largest and most respected book club especially designed 
for the computer professionaL In the incred ibly fast-moving world of data 

processing, where up-to-date knowledge is essential , we make it easy for you 
fa keep totally informed on all areas of the Information sciences. In addition, books 

are offered at discounts up to 30% off publishers' prices. 

Begin enjoying the club's benefits by accepting the ENCYCLOPEDIA OF COMPUTER 
SCIENCE. It's the perfect reference for computer professionals .. . and It's a great bargain , too. 

II reply card has been removed, please write : The Library of Computer and Information Sciences, Depl. 7-8A2, Riverside, N.J. 08075, 
10 obtain membership information and applicalion. 



Listing 1 co nrirwed: 

r1:==3; 

.j : =2 ~ 


F.'.EF'EAT 

REPEAT 


k : =1; 
F.:EF'EAT 

k:::;;k+l; 

·"1 : =n D H J F' t- l k ] ~ 


t• : =n - ·:f+:pt·[ kJ; 

UNTIL ( q( pr[k J ) OR ( r~0) ; 


UtH IL r·< : : :·~1 ~ 


i : =.J+l; 
FT [ .j:J:=n~ 

UtHIL ._i =n F· ~ 


1aF·se: =ti ck< -t > ; 

FOR J :=l TO nP DO 


1...rr i t.e 1 n ( 'F' r i 1'1'112 ( ' , J , ' >= " , F· r- C.J J >; 

END. 

to eliminate variation due to typing speed. We started 
timing when the compilation of the program began and 
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stopped when the program's message "The fi rst 1000 
primes:" was displayed. Then we counted the number of 
keystrokes that would have been necessary for compila­
tion. 

As expected, we found that the execution time of pro­
grams produced by the native-code compilers was much 
less than tha t of programs produced by the P-code com­
pilers. On the other hand, the compilation time and the 
number of keystrokes necessary to run the program were 
much greater for the native-code compilers; there is a 
trade-off between cakulational speed and ease of use . 
Perhaps the ideal situation would have P-code used for 
software development and native code employed for the 
final version. 

Our second benchmark is PRECIS101 (see listing 2). 
It is an at tempt to determine the precision of floating­
poi nt calculation for each Pascal. We calculated two 
numbers , BIG and SMALL. BIG was defined to be the 
largest number such that: 

(BIG + 1.0) > BIG 

given the limitations of floati ng-point arithmetic. 
Similarly, SMALL was defined to be the smallest number 
such that: 

(1.0 + SMALL) > 1.0 

Here we found that all our Pascals had approximately 
seven digits of precision, some slightly more and others 
slightly less . (Note that all four verions include some 
means of doing extended-precision arithmetic.) 
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STOP 
SOFTWARE 
FAIWRES 
Using a micro in a product sounds easy. .. 

One piece of software can make the difference 


between success and failure. 


Whal do you do when lhe sottware 
doesn't work? Over lhe years, we have 
seen many goud producls farl, either 
belore or after lhey reached the mar.kel, 
because the microprocessor software 
did not o its 1ob. 

WHAT WENT WRONG? 
Many olll1e lailures occurred because 

ll 1e people prograinmmg the micro did 
not know how to organize a large control 
program.Those responsible for lhe pro­
duct 1mplementat1on were wizards at 
I1ardware design and tiad easily coded 
small micro control programs before. 
Bui the programming lechnrques thal 
worked lor less than 2K bytes of code 
s1111p~y lell aparl as l11e program grew 
beyond 4K bytes. 

Unfortunately, lhe loops and tests and 
llags thal work so well /or a small pro­
gram getoutolconlrolveryr !dlyaslhe 
program grows,Pretty soon. sorne of lhe 
lhmgs the program must do are not 
being done last enough.The code gets 
loo complicated, dttticult to mod1ly and 
unreliable. The resull : another sol1ware 
failure! 

ortunately, 111ese problems can be 
avoided by using a program manager. 
You can d1v1de your complex control pro­
gram into a number ol separale, more 
manageable programs. a; lled tes/(S, 
eacli designed lo do one Job. r:or exam­
ple. a Keyooard Task might liandlE> user 
input~ a Printer fask might generate re­
ports,Each 1ask can be wnHen and 1esled 
separatel and then combined lo lorm a 
reliable. lmtshed syslern, 

The program manager, called a mulli­
1as1<mg executive. supeMses the orderly 
e11:ecul1on ol lhese tasks, assuring that 
memos! 1mpor1an1iobsalwaysget do11e 
hrst.Tasksappear 10 be executing sirnul­
taneously.U's almost like having asepar ­
ate CPU lor each task! 

Thal 1s why proless1onal software des­
igners aro now turning to AMX as the 
slart111g point for t1·1e11 pmduct ant.I sys­
tem designs. They know that AMX will 
shield them lrom thed1ff1culties of mana­
ging lhe micro, freeing them lo concen­
!rale on their appllcat1on 

ANIX 

AMX 1s our mult.itasking executive lor 

lhe 8080, 8085, Z80 anti 6809 proces­
sors. We're rather proud of 1L We made 
AMX compact. very last. and ROMable to 
meet our own appl1calion needs. Even 
lhuugh lhe AMX nucleus is less than 
1400 bytes 111 s!ze, 11 features multiple 
task priorities, intertask message pas­
sing with pnorily queuing, e ternal evenI 
synchronizallon,and mlerval 11m1ng w1t11 
32-bil prec1ston. Each reature IS clearly 
e plamed in the AM Relerence Manual. 

RELIABILITY BUILT IN 
We don't know anyone who can wnle 

an ~ ecut1ve wOhollt errors, so we 
nioroughly tested AM 111 real appllca­
t1ons before ever offering 11as a product 
I hat Is why not one system m llu1 ctlon 
has ever been at1r1buled lo AMX. Tha l 
ktnd ol rellabiHty Just lsn'I an accident, 

HARDWARE INDEPENDENCE 
AMX does not require a particular 

hardware configuralion. or course. it 
does need a m1croprocessor. but even 
Uiere we olfe1 you a chc1ce. You control 
your environment. You picK lhe 1/0 
melhod. ~vu decide the most optJmum 
1nterrupl service teclimque for your sys­
tem. AMX wi ll support your choice. 

High I vel tanguage interlace modules 
are a11a1lable separately to allow AMX to 
be used with rnost popular program­
ming languages including PASCAL. C, 
PUM and FORTRAN. 01 course. you can 
also code 111 assembly language 11 
reqwred. 

Users ol the CP/M and FLEX Opera­
ting Syslems can ulll1ze our AMX Inter­
lace modules to access 1nformal1on on 
d1skelle in real tJme. 

COMPLETE DOCUMENTATION 
AMX can be judged by Uie quality ot 

our documentation. The 11os1tive re­
SfJonse lrom our users has e ceeded 
our expectations. Our manua,ls are es­
pecially valuable lo triose 1ust beiny 
introduced to real-time mull!task111g. 
Mote experienced users will appreciate 
n1e ract that we dehver AMX source on 
dlsl ette to permll AMX lo be moved to 
the so~ware development system cl 
your cho1ce. 

HOW TO ORDER 
A specification sheet and price hsl are 

available, free. Your check or money 
order for $75 will purchase the AM Ref­
erence Manual for 1mmed1ateevaluat1on 
(speedy 8080, 8085,Z80 or6809 proces· 
sot), Add $25 for pos1age and handling 
outside USA and Canada.Tlie standard 
AMX Multitasking Execuhve package. 
including source code, 1s available for 
$800 alter signing our liberal license 
agreement. 

AMX 1s !he ct101ce ol proless1cnals !he 
world over. Make ii yours, today. 

~~ KADAK Products Ltd. 
.:IIIF 1847 Wesl Broadway Avenue 

• 	 Vancouver. B.C.. Canada V6J I '1'5 
Telepliane \604) 734-2796 
Telex 04 -55670 

Clrole 205 on Inquiry card. 



Listing 2: PRECISION , a program that detenni11es t'/1e precision of floating-point calculations far each Pascal. 

PROGRAM p~ _c i s ion; 

l_.IAR 
small.bi~ , fa _ tor , lest:REAL; 

BEGIN 
s mall:=l.0:: 
fa•: l•:•r= = 3. [1_; 

1,JHILE f~ r:: tot- .> ·~ 1.0+small) DO 

E:EGIM 

t~st= =sm~ll / fa c to r; 

WHILE ( ( tes t+l . 0 ) } 1.0) AND ( te~t< small ) DO 
BEG IM 

s m:a.11 : =tes t_; 
lest: = t.::!st / f:a.e:tor; 


EMD; 

factor:= ( 1.0+ f a cto r ,/2.0; 


END; 

wr i teln <~Small = . s mall ) ; 


bi9 : ::1.0; 

fa•: t•:• F ! = 3. 0; 

WHILE factor >( 1.0+s mall ) DO 


8EGIM 
test : = bi9*fac to ; 
WHILE ~( lesl+1.0 )) test ) AND C big ~ test j DO 

BEG It·~ 


bi 9 : =t.es t; 

test= ~ tes t*fac tor ; 

E t'-11) ; 
f- ct•:•r= =o:. 1. 0+f:oi.ct•:11~ ,, .."2 . 0; 

EMO; 
,,,. r i le 1 n ( ~ E: i -:i== bi 9 ) ; 

END. 

Our third benchmark, BLOWUP (see listing 3), was de­
signed to measure the amo1'nt of memory each im­
plementation had avaiJable for dynamically allocated 
variables. The program successively allocates 100-byte 
blocks of memory untiJ a run-time error occurs due to 
lack of additional memory. The program continuously 
prints out the number of blocks it has successfully 
allocated; the last number it prints (before the run-time 
error) , divided by 10, is the approximate dynamic­
memory space in kilobytes. All the versions of Pascal ex­
cept for Pascal/ MT+ generated such an error; running 
the program with Pascal/MT+ eventually caused the 
system to "hang," apparently due to overwriting the 
memory containing the program or the operating system. 
Pascal/MT+ does not check for such memory overflow; 
the programmer must do it with one of the built-in proce­
dures . (For many programmers, this may be a desirable 
feature .) 

From this program we found that the native-code 
compilers have more space for program code and dynam­
ic variables than do the P-code versions . This is probably 

because of the extra memory required for the P-code in­
terpreters, which results in less memory available to user 
programs. This test is somewhat misleading, however, 
since for larger programs this situati n could be reversed. 
P-code should be. more compact than native code, and 
the compactness should atone for the interpreter over­
head in large programs. (We did not test this hypothesis. ) 

The final benchmark is called BENCHMARK (see 
listing 4), which is an attempt to measure the different 
Pascals' performances in the more realistic applications of 
sorting, disk l/O, and data-structure generation_ The 
program first generates a pseudorandom array of 1024 in ­
tegers, then writes it to disk. (Pascal allows writing the 
entire array as a single entity, which turns out to be in­
finitely faster on our system than writing each eJement of 
the array individually.) The array is sorted using the 
Shell-Metzner algorithm. The random array is then read 
back into memory from disk (again, as a single entity ) 
and sorted using the quicksort algorithm. (Both sorting 
algorithms are adapted from Algorithm£ Plus Data Stmc-

Trnt co11ti11ued 011 page JS2 
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Listing 3: BLOWUP, a program that measures the amount of memory available for dynamically allocated variables. Tlte program 
successively a/locales 100-byte blocks of memory until a run-time error occurs. 

PROGRr t·l bl o 1,._1 u ; 
con~:T 

b l - · c k :: i ~~=- 100 ; 

T'.-'P 

b·; le""O • . 25. ; 

L•locl; ::::;PHCl<EO iCi RRA'·/ (l •• blocks i ..:...e: J OF b·~t ::> 


b .l •:• •: ki=- l_ t· '""" -··· b •:. •: I :: ; 
t)AF 


. : b 1 ,_:. ·=k t_ t ~ 


i . .J : I t-lT E. ':] R ; 

: 1::i It--1 


J : :;:;; IJ; 


Iii IL PUE DO 

:EG Jt·! 


~ e ~,.•, . •=· , ~ 


- OF ' --4 : ~ 1 


-· c._. _: =c1: 
i: -"' 1 + l; 

1,.,i 1t. 0::, l n•}_'• ~ 

. t ~ ': 

. H[,. 


Usting 4: BENCHMARK. a program that measures perforrncmce in tasks that occw· commonly in applications prograr11s. The pro­
gram generates a random array of integers; writes tlie array to disk ; sorts the array witf1 the Shell-Metzner algorithm ; reads the ran­
dom array back into memory from disk; sorts the array witlr the quicksort algorithm: reads the unsorted array i11to memory yet 
again , using the i11tegers as keys by which dummy data are stored in a binary tree; and writes the tree elements individually to disk . 
Along the way, the program displays the array elements on tlte terminal screen to insure that the disk input/output and tlze sorts are 
do11e correctly , as well as to see how fast each version of Pascal can output text. 

PROGRAM be ,chmarks ; 

COt·H::T 

ft'1 :a.::-:: 1e 1-,·::i +. h:: 1 ~3 24; 


maxvec=14; ( * Part of t i min9 Pac ka9e * ) 


T\'PE 
index=0 .• max l enBth; 

v ector=ARRAY Cindex J of INTEGER~ 


l i nk=·'' nc•de; 
d url'1m·:1 d a t;;.=F:ECORD 


ke•:t : HHEGER:; 

f r e-=i ue n •: Y : i nd e :o:: ; 

datafie l d : STR ING [ l 6J; 


Et·m ; 
nod e:i:: F~ECOF~D 


dd: d urnm·::1 data ; 

left. t"i-:iht. : 1 i rd~; 


END ; 
tim~vec=ARRAYC0 • . maxvec J OF INTEGER~ Part of limin9 pa cka~e 

VAF; 
•..J: 1.,.1 e ct·:• r ~ 


r-c•ct. : l ink~ 


nodecount:INTEGER; 

Usti11g 4 co11ti11ued orr µnge 344 
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Ifyou -w-ant a choice 

in p_rint -w-heels_,

here's the first choice 

inprinters. 


-

The Diablo 630. 
It's the fir t printer chat lets you use either metal or plastic print wh els. So you can 

choose the pri.nc wheel that's just right for the job. 
The 630 works as weU wich a 96-character plastic daisy print wheel as it does with an 

88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles. 
Every 630 has fewer moving parts than competitive 


printer , which makes it m re reliable. And it offers unsurpassed print 

quality. Compatibility with Diablo supplies. And bi-directional 

printing capability. 


So ifyou want co change yom print wheels, you'll just have 

to change your printer. 


To a Diablo 630 printer. 


Diablo Systems 
XEROX 

Di>blo'l .rid XERQXC m• lr:ki<'m.>rk>" XE llOX COfU'Ol\ATION. 
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Listing 4 co111i11ued: 

Junk=REAL; par t cf t imins Packase 
l : ti r11e 1...i e c 

C* d ef ine ' po r t in' and 'tick' as in PROGRAM P r i mes; * > 

FUNCTI ON porlin ( Port:INTEGER ) : INTEGER~ 

8EGH4 

FUNC TI ON tic kCUAR t:ti mevec):REAL; 
E:EGH~ 

Et·m ; 

PROCEDURE rand~en ( UAR v : vector ); 

l.)AR s : I t-HEGEF.:; 


i : i rid e:>:: ; 

FU tK :T I Ot·~ n-~ ri•1 •: •rl'1( Ll~~r;,: s~ed : Tt ·HEC'.iEI~) : I t..iTEG ER ; 
COt..i ~:T 

ri"1 tJ 1 ti F· l i et"='.:·; 

i n c r e r11e n t =5; 

r1K• d u 1 us=:=: 192; 


8EG I t·~ 


r a r11:j •:•m==seed; 

seed : =( mult i Plie r*seed+ i ncre ment ) mod mod u l us; 


EMD; 

BEG IN <* rand9en * ) 

FOR i: = l TO ma x l e nsth DO 

1..1 [ i J : =t·a nd om 0:: s >; 


am; 


PROCEDURE writearra~ (UAR v:vector ); 
l..)A F:: 

f :F ILE OF vector ; 

E:EGI I ·~ 


rewrite(f, ' ve c tor.dat' ); 

, ..... : =•.,.o ; 


pu ·tJf); 
c l o s e ( f, lo ck); 


ENC:•; 


PROCEDURE readarra~(UAR v :vector) ; 
'.) AF.'. 

t :FILE OF vector; 
E:EG I t·j 

r e s et (f,'vector .dal') ; 
·=~el i:: r' >; 
•.):;;: f ....... ; 

Et·m; 

Listing 4 co11ri1111ed 011 pagp 346 
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WE HAVE A HARD-ONE 

FOR YOU! 

WHOMAKESA 


WINCHESTER HARD DISK for 

IBM-PERSONAL COMPUTER 


TRS-80™ MODEL Ill,etc.7 ' 

THE VR DATA HARD DISK 111™ 

WINCHESTER SUBSYSTEM 


6.5 MEG to 19 MEG per UNIT 
FROM $2895* 

"Subsystem Includes 6.5 '-IEG W1 nc~ester Dnve F>o wer 
Supply, Con lroJler, I I O Co~trouer Adapt or. Enclosure.. 
Cables. 

Other Quality Products 
Available 

IBM - Personal Computer 
2nd Floppy Disk, Drive 

Superbrain & OD 
Parallel Output Port 

TAS-80 - Model Ill 
Disk Ill Floppy Subsystem 
2nd Drive 
VR-RS232C 

5265.00 

99.00 

599.00 
265.00 

75.00 

Quality Products 
in the QUEUE 

IBM ~ Personal Coriputer 
Memory Expansion - 192K 
D-CON • Integral Direct Connect Mode 
VR-RS232C 

TRS-80 Mod 111 
0 -CON • Integral D.C. Modem 
Computer w/l ntegral Hard Disk 111 
and Disk Il l 

DEALERS & OEMtS INVITED SERVICE • 215- 461-5300 

800-345-8102 • 215-461-5300 - PA• TELEX 845-124 
PRICES SUBJECT TO CHANGE W/O NOTICE 

TAS-60 - TRADEMARK OF TANDY CORP. 
DISK II, HARD DISK Ill , D-CON - TRADEMARKS OF VA DATA CORP. 

VR Data Corporation 
777 Henderson Boulevard • Folcroft, PA 19032 



Listing .J co11tin11ed: 

PROCEDURE she l lso 
UAR 	 JumP~ffi~n = index

t.emF- : It<ffEGER~ 
do n ee : BOOLEAt·~; 

BEb I N 
J uffip : =max len~t h; 

t.,IH I L E ~i •J n"IP >1 DO 
BEG IM 

j ump: ==J •JmF· D I ~I 
REPEAT 

done : = TRUE; 
FOR m: = l TL 

BEG IM 
r1 : =r1' 1 + ~i •Jr11P-; 

IF l,1[mJ >•.i [ 1J 

BEGIM 

t <UAR v : vector); 
; 

HEM 


t_emP : ==i..i [ rn J ; 
v [ 111 J : =•,• [ n J ; 
~,1 [nJ : = tem -; 

done : = FAL:::.E; 
Et·m:: 

Et·m; 	<:+: FOF.: .¥. ) 

Ul-ITIL d•:•net: 
EN ·: :+: t..IHJ E :+: I 

END" ' ~ s h~ ll so rl *' 

PROCEDURE 

f'F.i'.OC DURE :::.:• r· t. · 1 __; I_, t· i _ J,t_: i rid ::. ~-· 1 ~ 

•)AF' 	 i , ..1: i nde.>~ : 

F i• ••:•+_.· ter(1 P::· : 11-HEGER; 

F;FJ:;T H 


i==left;J : ==ri~ h t; 

· 1 vo t : ::.::., <l •:'!ft+ r i ·;;i h +.. > C• H.J 2 J ; 
F'EF'E T 

WHILE v[i J(p ivot DO i : =i+t · 
WHILE Pivot( v[JJ DO J : :J-1 " 
IF i <=J THEN 

8Et3 It·~ 

ternF· : ""V [ i J; 
v [ i] : =t,> [ ~i J; 
~.J[ .J:.J : =ter1)F·; 
i : =i+ l; 
J : = ..i- 1; 

EMD; 
ltHIL i } .j; 

IF 

IF 


EMD; 


BEGIN 
s ort 

END; 

left( ...i THEM sort . l eft, ..J . · 
i <r i -~ht THEt·~ ::.o r <i. ,.,. i =i ht. . 

· 1.maxlen_t h ); 

Listin 4 co11tiP114vd on png' J<JB 

I Call today. 

I Unll• d States: 

Arizona 
Phoen1

I 
 Calllornl• 

San F ranc1sco 
Mountain View 

I 
losAogeles
\Ian Nuys
1'01rance 

I 
CenlUIY City 
Irvine 
San Diego 

I 
Colorado 
Denver 
EOQlowood 
ConnK tic.ut 
Hartford 

I 
Sttatloro 
District ol Columbl 
Washington 
Florid • 

I Miami 
FL Lauderdllla 
Ge orgia 

I 
Atlanta 

Northeasl 
Downtown 
North 

I llUnala 
Chicago 

I 
Northlleld 
Oak Brook 
Rolling Meadows 
India "" 
lndianap0lls 

I 

Ka n ..._. 

Over1anll Park 
Kentucky 
loulsv1fle 

I 
 Louisiana 

New Orleans 

I 
Maryland 
Balllmore 
Rocitv1lle 
TOwson 
Massachuset ts 

I 
Bostoo 
Burlington 

I 
Wellesley 
Mie h lg an 
Deiroit 
So1J1hheld 
Mln.nesot• 

I 
Mlnneapolfs 

West 
Downtown 

SI Paul 

I 
Missouri 
St Louis 
Claylon 
Kans;,sCrty 

I How H• mp1h lre 
Nasnua 
Ne w J er<1e r 

I 
CllenyH.11 
cllison 
Morristown 
Paramus 

I 
Ne w York 
New York Clry 

I 
Penn Station 
Wall Street 
Grand Central 

Syosset . l. l 
White Plains 
Roches1er 

I Ohio 

I 
Akron 
CincinnatJ 
Cleveland 
Col1Jmbus 
Oayton 
Okl• hom• 

I 
Tulsa 

~~ra: 
Ponnsrt.,an • 

I 
 Pt111~delphla 

King or Prus:sl<i 
Pltt,;bufgh 
WUklns Twn:;hp 

I Tox•s 
Dllllas 

Nortlt 

I 
Central 

Fort Wortn 
Houston 

SW Freeway 

I 

Oownlown 

N loopW 

Sall Anronio 
Virginia 

I Mclean 
Waah lngton 
Belll;!llue 

I 
Wl11consln 
Mtlwau~ee 

C a ruida: 

I lorollto 
Don MiUs 
Montreal 

6021258-9333 

415/ 434-2410 
4151969-4910 
2131366-5500 
213/lBHlllOO 
213/:;4().7500 
213/203-B1 11 
714/ 833-1730 
714/:131-1900 

30(3/ 571-4450 
30317 73·3700 

203/522-6590 
203/375·7240 

20V46&-5B90 

305/624-3536 
3061491-0145 

404 /325-8370 
404/588-9350 
404 /953-0200 

31211e2-0S51 
312/ 441-5200 
312/986-04 22 
312/ 392-0244 

3l7/631·2000 

913/88&-8885 

5021581-9900 

504/ l>SHiOOO 

3011727-405() 
301 /258-aOOO 
301 1321·7044 

611/ 462·7613 
6171273-5160 
617 1237·3120 

313/ 259·7607 
313131i2~20 

612/544-3600 
612/ 332-6-t! 0 
612/ 227·6100 

314/ 231-4880 
314/862·3800 
816/474-3393 

609/ 462-:?600 
201/494·2800 
201 /267-3222 
2i)1/ll45-3900 

2121736·7445 
2121002.aooo 
212/557-8611 
516/364-0000 
914 /683-9300 
716/263·2670 

216/ 5-35·1 150 
5131769-5080 
216/771-2070 
614/224-0660 
513/ 4 1•4660 

918/59'}. 7700 

503/ <'23-611l0 

2151665-1717 
2151265·7250 
412/ 261·6540 
4121241-4400 

2141387- 1600 
214/749- 1900 
8171336-9300 

7131626-8705 
7131751-0100 

7 131957-8555 
512/344-0217 

103179().5610 

2061454 00 

414/ 277-0345 

4 tl!/B 5-112.5 
416/ 425-5730 
514/B4!H043 
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Are you keeping up 


with computer salaries? 

opPortun\t\eS_ aportunities 

career _.,. _.:,p 

Get the atest data 
in our newreport.


It's FREE! 

With compensation rising 
rapidly and sweeping 
technological changes 
occurring practically 
overnight in the computer 
profession, you can 
quickly become out-of· 
touch with salary and 
career trends. Are you ­
and is your salary ­
keeping up? 

It you haven't kept in touch 
with computer salaries in the 
past six months or so. you 
might be surprised at the 
changes. 

In our recent survey, 
which polled more than 
50.000 computer profes­
sionals, new statistics about 
compensation ditferences 
emerged. Here is a 
sampling : 
• While some computer 

performing the same type 
of work and having the 
same general level of 
experience. have barely 
managed to keep pace. 

• While length of experience 
in computing bears a 
direct relatronship to 
compensation. type of 
experience is often a more 
crit ica l factor. 

• Some emerging technol­
ogies-microcomputer 
systems, for example-are 
having an unusual impact 
on compensation in the 
field. 

Salaries for 48 positions 
are compared. 

1982 salary data for 48 
ditferenl position categories 
-at various levels of ex­
perience and computer 

systems design, data com­
munications, mini/micro 
systems, data base. EDP 
auditing, computer market­
ing and more. 

It's free to computer 

professionals. 


The report is available 
without charge. Call today, r-----------·
Call for your
I FREE report
I todav 

11• 

I 1982 -· ­
I Computer

Salary
Survey

- ' . .~l ­

and a copy will be mailed to 
you in strict confidence, with 
absolu tely no obligation. 

source<}ciP 
Nonh Arnenca·s 1arges1. non -rranchised 
recru lOl"lg firm devoted e ciusively to the 
compulor prof1>ssion. 

The new report is available 
to you without charge. Call 
the office nearest you that's 
listed to the left for your 
copy, Our 28·page Survey 
will be sent to you in strict 
confidence, without obl iga· 
tion. If you're unable to call. 
please write: 
Source Edp. Department 8 -1 
Two Northfield Plaza, 
Suite 227 

professionals have in­ installation sizes-are re­ Northfield. Illinois 60093 

creased their salaries viewed in the report. 

dramatically during the Included are positions in 

past twelve months, others, programming, software, 




Listi11g 4 co111im1ed: 

PROCEDURE tree~en(UAR root:link;UAR v:vector); 

UAF.• 


nodecount:INTEGER; 

i: ind e :>:: ; 

PROCEDURE insert(UAR ref:link;UAR nodecount:INTEGER; newkey:INTEGER ) ; 
8EGIM 

IF r'2f=ni 1 THEN 
BEGIH 

r1e 1... 1 (ref); 
nodecount : =nodeco u nt+ l; 

1.~1 I TH re f ···· [)0 

E:EGil·~ 

left: "" ni 1; 
r" i·si-.t: =rd 1 ~ 
1.•.1 I TH d d DO 

BEG It-~ 


datafield:="0123456789ABCDEF '; 

k12•::1 : = ne1,.1 ke•;;i ~ 


f t- ;~ ·=i ue n c ·;: = 1 ; 

Et·m; 


Et·m; 

E t~D 

ELSE WITH ref A DO 
IF newkeY <dd.keY THEN insert Cl eft,nod eco un t.newkeY ) 

ELSE IF newke~ )dd.keY THEN insert ( right , nodecount . n ewke~ ) 

ELSE (*duplica t e ke~! update frequencY.*) 
dd.frequency:=dd.fre~ uencY+l; 

Et·m; 

EiEGHj 
t"O C• t_ : =rii 1; 

node•:ount: ::;:;:(1; 


i : ;;;;;0; 

F~E F'Ei:H 

i : =i + l ; 
insert(root , nodecount . v[iJ); 


UNTIL i=maxlen~th; 


wrileln(nodecount. • di s tin c t no des created."); 

E~·m; 

PROCEDURE wr itetree Croot:link ) ; 

1
..J i:::1R 


dummYf i l 8 =FIL.E OF dumm~d a ta; 


c o IJ n le r- : I rHEl~iER:; 


PROCEDURE travers~(ref:link;VAR co unter : INTEGER >; 

BEG It~ 


IF r-=:f < >rd 1 THE t·~ 


BEG IM 

t r avarse ( refA.l eft.counter); 

dumm~file- : =refA .dd; 

put.( oj Ufl'1m•;;i fi 1. e) ; 

Listing 4 conl i rw ed 0 11 µngl! 350 
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More perfonnance than you ever 
imagined- for $1995. ff you're con­
sidering a DEC ' terminal, C. ltoh 
now has two reliable alternatives that 
could easily change your mind. 

Take our 132-column CIT 101. 
for example. Unlike DEC's VT100~ ' 
it includes fuU AVO performance - as 
standard equipment. You also get a 
96 ASCH character set, plus 128 spe­
cial characters. Characters may 
appear single-width and double­
width, double-height. Reverse video, 
blinking, half-intensity and under­
score may be used in up to 16 
combinations. The cursor may be 
underline or block blinking or non­
blinking, or invisible to the viewer 
- all under computer control. There's 

raster graphics too. And 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is BO-column capability, 
have we got a terminal for you . 

The $1195 80·column tenninal 
that performs lili:e a 132. It's C. Itoh's 
CIT 80, the DEC vrs2 emulator 
thafs packed with fea tures many big­
ticket terminals don't offer. Things 
like smooth scrolling, soil setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19.2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 

blinking, underline, halfintensity­
even reverse video. You get CIT 101­
type human engineered features too. 
Plus socketed fi rmware for maximum 
OEM flexibility. 

Both tenninals are backed by 
our 90-day warranty, fully field sup­
ported and ready for immediate 
shipment. So if you're thinking of 
getting a DEC termmal. consider 
the alternatives: CIT 80 and CIT 101. 

For fuU details, contact our 
exclusive representative, ACRO Car· 
poration, 18003-L Skypark South, 
Irvine , CA 92714. (714 ) 557-5118. 

<aEc.ITOH 
ELECTRONICS, INC. 

One world of quality. 

Before you order aVTlOO, 

think twice. 


Circle 6~ on Inquiry card. 
•Jlr~ JJ11d"""1l< af~J Eq<J!pmm 

/ 



Listi11g 4 con titl11ed : 

counter : =coun t er+l; 
traverse<refA .r i'9ht,counte r )~ 

Et·m; 
Et·m ; 

E:EG It~ 


re1.,1 r· i t e ( d •JriHf• '=' f i 1e , ' d •Jff'1J11•:1 • d a +_' ) ; 

c o•Jr1 t e r : =[1 ;: 

t_ rav~rse( roo t, co unter ) ; 

c l •::ise ( d u mrn·::1 f i 1e, lo•: k) ; 

1...tt- i te 1 n : c •:• u n t·~ r, ' re cci t"d s 1 •• .1 r i t. to;: r1, ' ) ; 


E t·m;: 


PROCEDURE disPa rra~ ( UAR v:vecto r) ; 

UAR 

i: ind e :>,: ; 

8EGH.J 
FOR i : = l TO max len9th DO writel n (v (iJ ) ; 

EHD ; 

PROCEDURE disPtree(Ptr :link ): 

E:EGIH 


I F Pl r <> n il THEN BEG I N 

disPtree ( ptrA.left) ; 

wri tel n (P trA . dd. ke~); 

d i sP t.1·ee ( F·tr·""· . l >:::ft) ; 

EMO; 


EMO; 


E: EG H~ 

.J unk : = ti ck ( t:i; 

t·an ·j ·:::ien ( •.)> ; 
1_..1 r· i t e 1 r1 ·~ ' F-'.and ofr1 a rr<:-t'=' ·;i >::! r1e r:a ti •:•n to _•k ' , ti•: k ( t), ' s-e •:. > • 

d i s P a r ra ·::1 •:: ~... :;.; 
~·.• r·ite ln ( ' C•isF· la _ i n'9 ::>. r r· :::i. ~ t c• o k ' , tick ( t),' s e •:: . ' ::q 

•.-.1r i l >.:! a r r· a·::1 (•...i ); 


1.•.iri tel n<' 1..Jri tins <:Lrt· a·:1 t o d isk t•: •c•k • , ti •:k •;. t ),' si;~·=·' ::i ; 


:::: he l lsi:• t. C•,J); 

1_..1r i+.e~lr1( '~~hell s•: •rt.. t•:1c•k ',ti•:k<t>, ' sec .' ); 


d i!:::F·arra·:1 (l,.t); 


t..iriteln '' Di::::F· l a ·.iin-;:i a t" r:<J.':1 t o ok ', ti c k < t )? • :::ec . • ); 


t·eadarr::..·::1 ( l_.1); 

writeln C'Readin9 ar r a y from di sk took ' , ti ck( t ) ,' sec.") ; 


d i SPa r r-a·::1 ( •.,.• > ; 
11_._ir i tel r1 ~ ' Di s F·la·;1 i r 19 :a. t"n;s.Y t.•::i•:•k ' , ti •: k< t>,' s~c.' >; 

'=! IJi ck:scirt<l_.1) ; 
•...iriti.:l n O:: ' Ouicks•:•rt t. •:•c•k ', t. io:k( t ) , ' s e c . '); 

listing '/ co11till11ed on page 352 
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ACCESSORIES FOR APPLE 
Vlde~ Vtdeo1erm - BO Co' . '279" 
Vlde~ Keyboa'a
Enharic@rll ..... • •119.u 
DC Hayes Mlcromodom II •293n 
Mlcrosolt Z-80 CPIM Card '289" 

BUSIN•SSMAN'S SPECIAL 
• A.pl)I• II plus _.8K, ­
• Apple Oise Oriv• It 
w /l nl.,foca OOS 3.3. 
• 12" l11gh Ra.solu f/on 

Gr1t1t11 Monllor. 
• Vlslcolc 3.3 Software 

WORD PROCESSOR 
SYSTEM 

• Appl• II plus 'Bir 

•Apple Oise Drlvtto ll w/ OOS 3.3 

• 12" High Rnohitlon Monllor 


• IUS Orl9, Eosywrlter 

ol()l(J.OATA Mlcrolfno 80 Printer 


• Printer t oblii W/ lntartoce 

Mlcrosoll 1SK Ram C;ud ' 159'' 
S<>•um 32K Rarn Card .• . '200" 
Ve E~paOd lot Salurn Card 185'" 
Mountain OPS 
Mullllunctlon Card , , , , '1 89" 
Mcuntelo Clce~ • • , , , , '23~" 
Keyboard Oompany
Numeric Keyp~d __ , __ 1195•1 
Applo Language Syslem
wllh Pascill _ _ _ _ , , • '405,. 
Apple High Speed
Sorlal ln te, lace , ... __ •1sa•• 
Dan Parmar 
LoworCa11C1C~lp _______ - '~9" 
R.H. S\lperfan U , , ___ _ . '65" 

WORD PROCESSORS 
IUS - ProE'asr.wr lla1 •• •wou 
Orig. Easywtiter . • _____ •79•• 
Apple Pl1> twortl 
Proc. 40 Cal) , , , . . '100 .. 
UK Loller Pflrteot _. _ . , '129" 
Sup~rl<l~ t " . . . ___ , '129•• 
Suporsorlb11 II ._ . ____ , , , ' 1D4" 
E~ecuo~e Secre tary , , .. '200,. 
Magic window . , .. , . '85'' 

EDUCATIONAL 

FOR APPlE 


Edu-Ware Malhlfrac uons ••34'' 

Malh/Dcc1maJ ~ , •••• , • , •34" 

Arllhmotlc Skil l$ . . • • •·~3,. 

Algeb1a I • . , • • _____ . ' l 4" 

Compu&pejl System _ _ _ ' 25,. 

Oa1~ Oise Lev. 4-5-6-7.Jl . 11a. ' 18.. 

CMA TeacM1 Plu~ _. _ , , ' 44" 

CMA Teacher Plus P.ac~ _, •SO'"' 

POEI N ~w S IOP-b\'-Sle p . , ' 69" 


SOFTWARE FOR APPLE 
Forlran ac ----------- I I ' l54-11 

A.L. o .s , . . . , . , • '99" 
!lasic Comp"e' .. , , '295'1 

Tasc Comp lier • , , . , ' 149" 
Oobol · BO •• _ . _____ , __ •595•• 
Conto•I Connec101 'l ~5" 

Tl 99/4A PERSONAL COMPUTER 

MlCllO PRO 

Wordslar 3.0 _ __ _ _ _. _. ' 269" 

Spe ll Sl~r _. _ • .. , • •11ou 

Mall Mor go • • • • , , , . • ' 95., 

Supor&or'i-1 . --'1 ~9" 


MICROLAI 

Dala Factory . , . , . , , ' 120 .. 

lnvoaeel"ac tory , ·- ,. ' 159" 


HOWAAO 50fl'WARl 

Tax Pr~paret N1>W 19B2 , . '120" 

Real Estate Analyzer __ . 1129" 


~ERSONAL SOFTWARE 
Vlsloefc 3.3 . • , •• , •15gt1

Vlaiplol . , _______ .>159" 

Vl~i<I~• ·- ·-·--- -- ... .'159" 

VlsHrendlVls.~ 1 111 . , . •239• 

V1£Herm ____ . , • '79" 

Vl5Jflle .. • . . . , , .'199" 

DDSKlop Plan II ' ' ' .'199" 


Tli~ S-OORG 

r elecomm unlcn Uon _, , '90" 


AARDVARK 

Personal Ta~ Plan . _.,, . ' 105'" 

l r>dMdual Ta}( Plan __ . _•2011'" 


sVSTW. PLUS 

Accoun ting PIU5 II . --- - . CALL 


ASHTON TATf 

dBasul l ----•- '595" 


HIGH TECHNOLOCV 

lnlo, Maoler • . , •' 119,. 

SIore M~na 11er . • • ' 199'" 

Oata Maoler _. _________ '79" 

Job Cont raj S~51 0"1 ' 595 .. 


~OUlHEASTERN SOfTWll.Rf 

Data Capture 4.0 40 Col, , 149'' 

Oala O~pty1e 4.080 Vldox . '69" 


SOflWA~E PU!JllsltlNG 
PFS .. , , , .. _ , , , , _'17"' 

PF s Aepcn . . . . . . . '77"' 


PHOE'.NIX ~OHWARE 

ZootnGr~phics .• '35" 


Maolet mogno5Uc 

!Formerly Bsain Surgeon) 1 ~2" 


$lONEWA•E 
OB MasrerVers. 3 _.,. __ '119" 
Utlllly Pack I . - ••• , , ... .'9D" 
Z·Tetm ICPIMI •. - • . . , - . '&O" 
ASCII E~pressJ.J , . , , , _' 65"' 
Brodebund Parrot! , , • , • 1300'" 

CAME AND HOBBY 
Ten·w11101 Asphat _. __ ... _''32'' 
Ha ll ire Warno1 . _ ..... '32'' 
Roscoe IAluel • • ••.••. '2•" 
CrustJ, Crumpl• l!. Chomp . '25,. 
JallbcrTalky .•. , , , , , . __' 24" 
Major League Baseball __ . 26'' 
Allen Ra '" -· __ , ______ .. ' 21 '" 
Apple Panic __ ., • , .• '2A" 
Sn ck AUack I a - • 

12'4" 
Joy B rea.~er , , . 1 •• _. _. '"24'-' 
Space Qoarks , • - • _, • '24" 
Genellc Drill ., , _. ___ . ' 24" 
Rll>dAl11rl ,.,., • ____ _--- ':14" 
llltlma _, .. _____ • _, . , '32" 
Star Thiel ., , .. . , , " 124" 
1lu9 Ar tack , .• •• , , . .'24" 
Sargon JI , • , .. " • '30" 
Poor l .S. • • _. ___ , __ _'3D" 
Shul!J~ Boa1d __ • __ ,. , ' 24" 
TtlckShot . _ .• _ , . . , •• ' 32" 
Do9 Ff9 ht • • • . , , , . , .. ' 24" 
Olymplc Decathlon . . _. ' 24" 
Three Mile Island ,. _____ . ' 32" 
ABM ····-----•----···· '21"'R.obol War _____ , • . '32" 
Casll Wol lonsloln •.• 124,. 
Zorl< • , • • • •• •. '32" 
Falcon:.· _ • ~ • :124H4. • 

Beer Rim , .• , . •• _. ___ •130'" 
Ou tpost . , 1 , ~ ___ • ___ ____ '2•n 
RMtor Blaster _ _ _ _ • , , ' 24" 
Space Ega~ , •• , ' 24" 
Gorgon . • . • • , • . , . .'32:'1 

Cops an<I FlobD&rs _ _ _ _ _ •30" 
Tlgor& In the Snow - , . , . ' 32" 
The !la Ille of ShUotJ •. , .. , '32" 
TM ShaUeted All lance .• , •.ie•• 
Computer Beseb IJ • , . , _ •3211 
Oompulot Ouartorbaol\ , __ '32'" 
Pnan1onu; Fl•e _ _ , , ' 24' 
Snea1\"ers .. • .. . .. , . ' 24'-' 
TG Joyslfck ••.•. , . , . ' 48" 
TG Gama Paddllt5 , , _. __ ' 34.. 

Dt1lgn1d lo b1 th• tlrs.\ Computer lor th• 
1~lll&d user, or Iha beginner. 

VIC 20 WIRF Modu laitor 
The HP 125lsa11ew ~indot f)ersonelolllce

(Expands up to 32K) ... 5262~~ computer wNls Cate"' 1iol!ware to In­
crease the accuracy 6 spood. or !Ill ies 

Now Only s3499sI/IC Phone Modem lorecas(s, budgel esllmatos & llnanalal 
b~ BizcDm .. .. . . _.. .. . . ' 152" mooels, Wrth Its f)OWerl ull Graphics

Disc Or. Controller , , , . • • , • , 239.50 oap~billUes you can turn hard·to-undm­
F'rogram:s~ 1 _ _ _ _ i , _______ • ~ ____ 1ag11 
DATA T1po Reeorder O/Casselle Oise Memory Otl'tt .. .. • • . .. .. :>99.50 s land data Into eas~- 1 0-undol$land chans,,Solid SI• ID Prln!&r • . . • • • . ' .•• 319.00 
VIC 1210 3K Memory E~p11nds , .• .'39" color graphs & oYen 1ran11parencies for 

presentallon, , The HP-125 use'.! simple 
RF Moduletor _ . _•• , ____ . ___ , • ___ 39.95 

VIC 1110 !IK Memory E>tpands .•. 159" SatldSl•l•SP'flChSynltJHIHr .. ' 119.SO 
EngHsh,lan11ua_ge opera.ling command5_ 

RS-2~2 Ac:cenorl., lnlt111c1 . , . , 172.60
Telephon11 Coupler tmodem) , , , . . 17•.SOVIC 1906 Super Allen ~Carlrldga , Plu95 

Olrecl l y lnlc VIC 20Compuler) . • • '27" HP·125 Reg . '3750 . ..~2785°0 
M1mory Expan•lan by 3M( _•.• , , • 2115.00 

VT 10EA Ruc"i~licnal Ptooiam A Con­ 10" Color Monitor , , ·,, , • •• - , , , .324.W HP SSA Rog. •3250 _ .•••• 51982°0 
~lsls : DI A 6 Pac~ ol (Casselles) (1) 
Blorylhem (21 Car Chase (3) Bl•ck Jeck HP 82091 M SY•" Oise Dri ve , , '1995~ENTERTAINMENT MODULES
\4) Spaoe Game (5) Malh (61 SlllMr •• '58" HP 72258 Graphics Ploller .. 11939°0 

VT 107 Cllssaue Six Pack (1) Persona l 
3052 Tomb1tan1 Olty . , . , .•• • .• 37.50 
3053 tnw1d1,. , . . ... , •. , , ..•.37.50 HP 2631 B lmpaol Printer , . , . ' 2500°0 

Fiiing System 1 (2)PF& 2 (3) VIC Typing 3054 CerWan ,,,, , , . , , , . 37.SO HP 82905 B Serial Prin ter . , , , , 5 749°~ Tutor(~) Expens.o Calenoar 15) Mortgage 
& loan (5) Home lnvenrory ..•••. '6!" ATARI BOO w/16K _.....s719°0 
" lnlro<luctlon To Ba&lc & Compu1$rs" Tl LOGO A llmllleH !Hrnlni 
( Boo~) , • • • • • • , •• ' 22"' 810 Disc Drive . .• . . ••• . . ..• ' 459" 

envlronm&n1 lor children , . , _ 19916 
410 Programmable Recorder .. ' 79" 

Thom) -·- -------' 19'" 
2 At1tl Joy•Uclr5 (lot Games ReQulrlng 

Wo carry the full line of Tl ond HP Progrommoblo Colcu1otor5. 

HP-125 PERSONAL 

OFFICE COMPUTER 


62A 

HOME MONEY MINDER 
• ~pl• 11 plu• 481< 


• Apple Disc 0fh1• ll 

w /jnl•rfoc• DOS 3.3 


• 12" Grn11 High 

!lesolulfon M0t1llor 


• Monoy Mlnd•r 

518990° 

THE HOME 

ACCOUNTANT PACKAGE 


•Appl• II plus .CBIC 

• Apple II Di1c Drlv• w/ DOS tJ..a 


• 12" High R,e1olu1Jon 

GtH'1Macillor 


• Tk. Hom• Accounlant 


THE FAMILY 

SYSTEM 


NOW ONLY 

S2Q99°0 

PRINTERS 
OKIDATA 

Grnpnlc&, 120 CPS. Bidl recllona l, Frto, 
lien &Pin F~ed, 80l132Columns . 519.95 

83A 
G1.aphlcs, 120 CPS, BldlrectlDnal, Frie· 
lion and Tr~ctor, 136 Columns, Takos J.5 
inch Pai>&• , .. ·-· ..... · - __ .. _.795.00 

CENTRONICS 
739 
Graplilco., IOO cps mooosp;iced mO<J 
Righi joslilloatton, FfT • 599.oO 

NEC 
9023 
Pro Wriler. 100 CPS, 136 Column. Parallel, 
B ialrnctlon~I. Tr~otor arid FrlcHon, High 
ResclullonGraphiea ......•.519.00 

EPSON PRINTERS 
Ml(·80, NIX·80FT, M)(-100FT - . CALL 

MONITORS 
SANYO 

VM·45o98" 86W •. ,, .......... 169.95 

OM-61t2CX12" Green . .• - . - • - .. , 289.95 
OMC-601313" Color , . .• _, • _.,, 449.95 

NEC 
JB120112" G"'an " ..... ., "" 179.95 
JC1201 12" Color , , • , ••• .. • •. , • , 349.95 

AMDEK 
13" Calor ,, _____ .. _________ , , _s;s9,9s 

s~~~~Y (212)260-4410 
1Aiiiiiia1 FREE OUT OF STATE 

~ 800-221-7774
l:IC 800-221-5858 

67 Wesl •7th Slrael, New Yori<, N.Y. 10036 

11 s Wes I •5th Street, New Yori<, N. Y. 10036 


MAIL ORDER ADDRESS: 36 E. 19th St New Yori< , N.Y. 10003 
 • 800-223-5661 
l11tml on ule lot llmlted llm• 011ty, and ore •ubjacl lo llmUed avaUablHty. Nol raspono;lble lor lypograp'1foal anors. Tht!H -•d suporHdn all olher • ds- prior la March ' B2.. 

P1lces ettecliY• u ol Ju1uary 24, 1982.. All""'"'" ~ubJacl ID Y1r11le1Uon ond ac.,..ptan.,v, M inimum •llip~ing end handling $4,95 

Circle 1 Of\ lriqufry card. 
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Listing 4 continued: 

1j i sP.a. r· r:- ~ <..... ):: 

writelnC'Displa~in9 ar r a':I took '.ti c k ( t ), ' sec.' ) ; 


readar-ra.•:;:1 ( •.) ) ; 
writeln('Readin9 arra':I from di s k too k •,ti_k ( t ) . " s~c . ' ) ; 

d i spa r ra '=' ( 1,.J ) ; 


wr iteln<'Displa':lin9 arra~ too k •, tick( l ) . " se c ." )• 


+_ ree·:ae n ( rc•o t ,. l.:') ; 


t•Jrileln ( 'Gener:atin9 bin~r:1 t nae took • ti•: ki'.t ) ,' s ec . '); 


d i :sP t. ree i:: rc•o t) :: 

writeln('Di s Pla':l i ns tree took ', ti c k ( t ), ' s ec. ") ; 


writetree ( root); 
1.Jriteln<'l.1.lt·itin·;oi tree ti:i di:=-k t. 1:11::- k 

Et·m. 

Tf!X/ contirwed from page 340; 

tures Equals Programs by Niklaus Wirth , Prentke-HaU, 
1975.) After this, the unsorted array is again read rn­
to memory, and the integers are used as keys by which 
dummy data are stored in a binary tree. The tree elements 
are then written individually to disk. The array elements 
are displayed on the monitor along the way to insure that 
the disk I/ O and the sorting are done correctly . Display­
ing the array also measures how fast the Pascal can out­
put textual information. 

The tncompatibillties between the Pascal implementa­
tions for this program only in valved the way the disk 
data were accessed. Slight changes in the program were 
made for opening, closing, reading, and writing to the 
disk fi les. (Obviously, the changes described for reading 
the clock also had to be made.) 

" . t ick ( t ) , ' s e c . ') ; 

Again, native-code compilers were faster in the compu­
tation-intensive tasks such as sorting and were a)so no­
ticeably faster in output to the terminal. All Pascals took 
about the same time to wri te and read from the disk. 

The four Pascals reviewed here defy classification as 
good or bad; they seem almost to represent different 
philosophies of language implementation . We cannot 
recommend one Pascal over another or say that you 
would find any of them unacceptable for your purposes . 
We only hope that you now have enough information to 
decide for yourself. • 

Updates seem to be published faster than magazines 
are. Some information on new versions of the Pascals 
tested in this article is given 011 page 356. . .. G.W. 

A 

PROFESSIONAL 


MICROCOMPUTER 


'! '1!1 • 

THE BEST VALUE ON THE MARKET 
• Z80 4MHZ • MK RAM 
• DUAL 8" DRIV£5 • L2 MB STORAGE 
• 2 SERIAL f/O • 2 PARALLEL VO 
• OPERATING SYSTEM AND UllLITIE.5 

MICRO BUSINESS ASSOCIATES, H~C. 
500 SECOND STREET 
SAN FRANCISCO. CA 94107 
4\5· 957· 1343 

TPEx 

INTELLIGENT PRINTER INTERFACE 
Ill.ODOBYlE llUFFEA ISTAND ALONE 

P AR~UELI SEfll l.l INPUT 18AUDRATES · 50 la 19,200l 
Ol'lC!NSflCl~ GIUl'IUCS • RITTRS!i P11i!11 • DOllJ Piil~! 

U N!Jffl.sl:OR~ ,, ftlf . o~ aUJHff 
~ OJllST'-'rnT Of ll~IS Pfll· C~ 
CH~RmIRs ~111>11 hH SEL,otlJlllj 
DOUBLE lW! 

CUSTOM OPTIONS ALSO AVAILABLE 
A .. T FAO"" •••o.oo BA.Rf BOARD no.OD 

crrole 238 on Inquiry card. Cl1t:le 406 on Inquiry caret, Circle 197 on Inquiry card. 



Qum&DataTrak<N 

FloppyDisk Drives 

Tll Data Tral{ 5 double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through lm­
proved disk me. data reliability, and drive serviceabili ty using 51/•"media. 

Oume's independent head load yields wear characteristics far superior to 

competilive drives.This superior wear performance produces savings on both 

diskette usage and drive maintenance. 


Improved data reliability, resulting from superior amplitude and bit shalt 

characterist ics,optimizes operator efficiency and reduces processing time lor 

end-users. 


And Dala Trak's unique modular design means simplified field servicing !or 

you and your customers. 


Design Features 
Exf)andad storage capacity • Two-sided, double-dens ity 

Proven head carriage assembly • Ceramic head wfth tunnel erase • Dua l-head 
flex mounting arrangement • Superior head load dynamfcs 

Precise lead screw actuator • Fast access time - 12 ms track-lo-track • Low 
lrictjon and minimum wear • Low power diss ipation 

Addl llonal features • Industry standard S1k" media format • ISO standard write 
protect • Door loci< out tor media protection • Requires DC voltage only • 
Oalsy Chain up to 4 drives • Heads load on command independent of loading 
media 

Product Specifications 
Performance Specillcatlons • Capacity: Unformal1~d : 437.5K or 500K bytes: Ou me 
Formatted: 286.7K or 327.7K bytes • Recording Density: 5456 BPI • Track Den-

Distribute: llSllll 
computer
products, inc. 

sfty: 48 TPI • Cylinders: 35 or 40 • Tracks: 70 or BO • Recording 
Method: FM or MFM • Rotational Speed: 300 RPM • Transfer Rate: 
250K bits/second • Latency (avg.): 100ms • Access Time: Track-ta­
track 12 ms: Settling 15 ms • Head Load Time: SO ms 

The Data Trak'. 8 double-sided double-density drive uses 
state -of-the-art technology to give you superior data integrity through Im­
proved disk life. data rel iability, and drive serviceabi lity. 

Oum e's innovative approach to controll ing head load dynamics yiejds wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak 8is setting industry standards for tap test performance.This superior 
wear perlormance produces savings on both diskette usage and drive 
maintenance. 

Improved data re liability, resulting lrom superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular designmeans simplilfed fie ld serv icing 1or 
you and your customers. 

Design Features 
Expanded storagecapaclly • Two-sided, double-density 

Fully IBM compatrble • IBM 3740 and System 32 drives • 1BM 3600 and 496'1 
drives • JBM System 34 drives 

Proven head carriage assembly• Ceramic head with tunnel erase • Dual-head 
llex. mounting arrangement • Superi or head load dynamics 

Fast. precise steel bell drive • Fast access time - 3 ms track-to-track • Low 
lriction and minimum wear • Low power dissipation 
Addltlonal lealures • ISO standard write protect • Programmable door lock • 
Negative DC voltage not required • Daisy Chain up to 4drives • Side-by-side 
moun ting in standard 19" RETMA rack • Compatib le with Shugart 
SAB50/SA851 

Product Specifications 
Performance Specllicatlons • Capacity: Unformatted: 1.6Mbytes /disk; 
IBM Format: 1.2Mbytes/disk • Recording Densi1y: 6816BPI • Track 
Density: 48 TPI • Cyl inders: 77 • Tracl<s: 154 • Recording Method: 
MFM • Rotational Speed: 360 RPM • Transfer Rate: 500Kblts /sec­
ond • Latency (avg.); 83 ms • Access Time: Track-to-track 3 ms~ 
Settling 15 ms; Average 91 ms • Head Load Time: 35 ms • Disk: 
Diskette 20 or equiva lent 

1198 E. Willow. Signal Hill. CA 90806 	 AUTHORIZED DISTRIBUTORFOR QUME 
CALL FOR PRICEAND DELIVERY'!!!JI• 

products, inc. call Toll Free (800) 421-7701 (213) 595-6431 or (714) 891-2663 lnCalllornla 

Circle 37 on lnqulry card. 	 BYTE Mo r<h 1981 JSJ 



Programming Language Terms 
Machine language, also called object code, is binary; it 

consists entirely of zeros a11d ones. Words made of:zeros Qrzd 
ones represent both op codes, which defirie basic oprrations 
in the processor, and addresses of the do.ta 011 which an opera­
tion is to be p.erfonned. The accurate reading and writing oJ 
machine language is difficult . 

Macl1ine-lang11f!ge statements that use the correct op 
codes for a specific proc;essor are said to be the native code 
for that processor. 

Intermediate between machine language and higher-level 
languages like Pascal is assembly language. Assembly lat1­
guage substitutes standard mnemonics-more easily nnnem­
bered names-for machinl?-langw:ige instructions, State­
ments in assembly language ar2 not directly executable. An 
assembler is a program that translates assembly-language 
code into machine code; a macro assembler allows the pro­
grammer to use a siHgle name to represent a sequence of 
assembly-language instructions . Assembly-language 
mnemom'cs vary from one processor fo the next, and nn 
nssembly-langw:1ge program writte11 for one processor will 
11ot run on another, 

A compiler is a program that translates t/te programmer's 
staiemenl in a sou~rce language orhigher-level language (such 
as BASIC or Pascal) into macliine language. Tire resultin 
machine-language code needs 110 st1pport software to nm 
(except an operating system). Compilers process an entire 
program at one time: the re.sul.ting machine-language code 
can be executed only after the wlmle program is compiled. 

Single-pa>s compilers co1rtplete tlui translntion of a pr()­
gram in source language into mac/tine language in a single, 
continuous operation. Multiple-pass compilers dil.iide tlte 
proqess of translation into different stages. The advantage of 
multiple-pnss compilers is that they usually reduce demands 
on main memory , though single-pass compliers work faster. 

A11 interpreter is a program tl1at translates ead1 source-lnn­
guage statement into machine language as the statement is 
read and then immedif.ltely executes the machine-language 
translation of the statement. 

Some higlzer-leuel language implementations such as 
CBASJC (from Compiler Systems) ahd Pascal! M compro­
mise behlieen the compiler approach and the interpreter ap­
proach. T/lese implerneniatfons compile source code into a 
none:tecutable intermediate code; a separate interpreter must 
tlm1 be nm to execute the intermediate code . The inter­
mediate code produced by a Pascal compiler is called P-code. 
UnUke assembly language, P-code is t~ same for different 
vel'sions of Pascal tlzat use the intermediate-code approach . 

A linker is a program t11at combines in to a single module 
two or more program segments that haue bren separately 
compiled. 

A program library i.s a set of programs distributed with a 
program. language to providE? code to perform frequently 
used operations. Programmers save time and labor by incor­
porating code from the library in programs under develop­
ment. A /i11ker can incorporate library program segments in­
to a program wltose otlter segments were written by an appli­
cations programmer and separately compiled. 

END FOR YOUR PREE 
48-PAGE CATALOG TODAY! 

Here's a FREE catalog ofseriou bu~ lness 
software for today's most popular 
microcomputers. You 'll find programs for 
accounts receivable. payroll, payables, 
managerial forecasting and more. 
Each program has bean thoroughly tested, 
whether it's a popular best- e ller... 
or an exciting new application. And eac:h 
progt'am is complete wii h all the mnlching 
bu iness rorm s and accessories you need! 

A wide selection of proven softwa re 
programs, at dired-by-mail savings . ,. if 
like bavin a convenient personal 
computer tore al your lin <eriips . 

Tu rec ive your FREE catalog, simply 
call Tull Ft'ee 800·323·0628 (En Illinoi. , 
call 312-377·0900) or cir le Reader 
Service Card number below. 

Computer Supplies and Ace~ ories b 
Mail for More 'l'h n 35 Years 

~i'~l!l~~COMPUTERSUPPLYCORPORATION 

A s.Jtl!ildTary ot Watlaoe Compu1er Serylces, !no. 362.5 Siem Onve · SI. Ct11111es, l ~lnOiS 60174 
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---------

More than four decades ofexp¢­
ence in magnetic media- BASF 
invented magnetic recording 
tape, the forerunner of today's
wide range of magnetic media, 
back in 1934, and was the first 
independent manufacturer of 
[BM-compatible floppy disks. 

Tough Tyvek sleeve-no paper 

'"'"°~ti·~ I 
Special self-cleaning jacket and Center hole diameter punched to 
Jiner help eliminate data errors more accurate standards than 
rnd media wear and tear. industry specifications, for top 

performance. 

Cross-linked oxide coating-for 
low head wear and long trouble­
free media life. 

~one of two man­
ufacturers in the world that 
makes both 8" and 5. 25" models, 
has tape and disk experience, and 
manufactures floppy disk drives. 

~ 
Bi-axially oriented polyester Double lubrication - lubricants 
substrate - for unifonn and reli­ both in the formula and on tbe 
able performance year after year. disk surface, to minimize media 

wear due to head friction. 

Packaging to suit your 100% certification-every single For t he name of your neare t 
requirements- standard flip-top disk is tested at thresholds 2-3 upplier, write BASF Sy terns, 
box, Kassette 109 torage case, times higher than system require­ Crosby Drive, Bedford, 
or bulk pack. ments, to be 100% error-rree. MA 01730, or cal l 617-271-4030. 

Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
Circle 44 on Inquiry card. 



tions include a screen-oriented cliaracter editor, a Pa5cal syn­Pascal Updates 
Each PQScal has been revised and improved in the past fF!TJ) tax scanner for preprocessing program texts, a11d an iden­

rnonths. All of the vendors claim brtg fixes, mcretlSed speed 
for lO'tlrlevel support routine-S.. and better user interfaces, We 
were unable to test the new version~. Version numbers and 
prices were current as of October 1981, 

Pascal / Z Version 4.0 
An iHteractive debugger and the ability to segment pro­

grams are the major additions to Pa.sca// Z. The debugger is 
fully symbolic. Among otl1er tilings, you can symbolically 
display and modify laeal and global variables (including 
record fields), trace program flow, and displny nm-time 
memo111 requiremU1ts. 

Overlays, or segments, are compiled separately like 
modules. They are then processed by a system program that 
prepares the memory maps and relocation h1fomialioh 
needed by a host that uses the overlay. Finally , they are 
linked ta the host. 

Version 4.0 costs $395. The cost of updating from Verstan 
3,3 ~ $50; new manuals are inr:ltuled in tile update. 

Pascal/M Version 4.02 
Major enlrancemmts to Pascal/M are an Interactive sym­

bolic debugger, the ability to perform 14-digit BCD arith­
metic, and an increase from 10 to 40 in the number of pro­
gra.m ~gments permitted. 

Pascal/ MT+ Version 5.S 
Several changes have been made to Pascal/MT+ to in­

crease its power and compatibility with other CP/M soft~ 
ware, The compiler has been reduced in siz:e by 7K. byll!s, 
substantially adding to the amount of symbol table space for 
compillng user programs. Users ca11·compi1e larger programs 
than were heretofore possible, 

A converter program has been added lo t!ie collection of 
urjlity programs. The new program converts code files pro­
dl1ced by tl1e compr1er to a format ucceptable to Microsoft 
linkers. Overlay$ (lTe now 41/owed. A program 15 permitted 
16 overlay "areas" with up to 16 overlays per area. Tire pro­
grammer is burdened with supplying codt! address infom1a­
tio11 to the linker before the overlays can be used by a host 
program. 

The new versioh c4tl be purchtJsed with a speed program­
ming kit that consists of a menu-driven program whose op­

tifier frequency counler. The latter can be used, fot 11.Xample, 
to spot identifiers referenced on.ly once in a program , such as 
uncalled proced1lTes or unreferenced variables. 

The manuals ~iave beeH. rewritten witll improued itidexes. 
Version 5. 5, including the speed programming kit , is $475. 

UCSD Pascal Version 4.0 
(Note: Ve1'Sion 3 .0 is specially designed for Western 

Digita/'s Microengine.) 
Majo r enhancements to UCSD Pascal include art increase 

in the number of segments and units allowed to 255 and 
easier compilation and cross,-referendng of units, facili tating 
rlze development of very large application programs. Pro­
grammflrs can also control the residency of segments and 
units in memory throrJgh calls to in trinsic procedures. Over­
lay segments can be protected from bei'.ng overwritten by 
other segments until the programmer permits, ahd potential­
ly lime-consuming, annoying disk 1/ 0 (due to repeated calls 
to a segment) can be defeated . Chaining is also pemritted i11 

Version 4.0. 
Procedures for memory management have also been aug­

me11ted. One of tltese pe:nnits a form of dyna.tnic arrays aHd 
should considerably increase the ease of development for 
libraries of procedures operating on arrays.. 

Concurrent processe5 huue berm implemented i11 Version 
4.0. Concurrent processes, or la.sks, are co11trolled by ''sema­
phores" (a term coined by E. W. Dijkstra), which syn­
chroniie tasks m1d control access to critical code sectio ns and 
reso1,1rces. Semap/1ores can be associated with hardware in­
terrupts so that interrupt handlers can now be written in 
UCSD Pascal. 

Intrinsic procedures for redirecting program and system 
1/ 0 hatJe been included, Redirectior1 of sy.stem ll O mean.s 
tliat the system can be driven from a script in a manner 
similar to CPl M"s SUBMIT facility , Redirection of program 
110 enables the programmer to collect the input to (or out­
put from) a program from any peripheral d(>Uice or disk file. 

Addftions to thP sys.tern's utilities fnclii de an iriteractfoe de­
bugger, a procedural cross-referencer, and a console screen 
control unit. The documen tation has also been completely 
rewritten. 

Versio11 4.0 cost:; $500, Preconfigured uersi'oris i:ire avail­
able for a variety of machines. 

Industrial 
marketing
problems? 

Re9ard less of what markelplace you 
are slaking ou1 , lls po"sit1on or sfze, we 
can help you draw a precise cfrc le 
armmd ll. 

Why? Because as the li~adfng 
business/1eohnical/ protessional publish­
ing company. we probably already know 
your marke1 and can apply our expert ise 
to your research needs. 

Give us a call Phone Ann Grah m· 
Hannon al 212-997·6401 or write her as 
Director . Matkeling Research, McGraw· 

Call 
McGraw-Hill 
Research 
~..'J ~ 
1tnr~ 

Hill Research. 1221 Avenue 01 the II ll's 11 marketing research problem,
Americas. New York, NY 10020, we probably pioneered lhe solution. 



Now you can uti lize the storage capacity, access speed and reliability of 
Winchester disk technology ... and the economy and portabll ity of floppy disk 
systems with the Columbia Data Products' single and multi-user, multi-tasking 
1500/1800 microcomputer series. 

The 1500/1800 produc t line provides a complete selection of 5 v.i and 8 inch 
floppy and Winchester disks, Z-80A microprocessor architecture, up to 256K 
RAM and OMA dlsk contrnflers. Two parallel ports allow for interface of high­
speed peripherals such as pri nters and expansion storage, and six RS-232 ports 
give you up to five user stations in a true CP/M® and MP/M® operating system 
environment. The sixth RS-232 port is avai lable for modems, serial printers or an 
additiona l CRT station. 

Wi th our new microcomputer series, you can configure your system solution 
by selecting the termina ls and printe rs bes t suited for your application based on 
cost , appearance, performance and such features as intelligence, video at­
tributes, graphics (both black and white and color), and ergonomic factors ... you 
need not compromise any longer. 

Cost effectiveness, versatility , performance superiority , hardware expan­
dability, and applicat ion flexibi lity are now yours from Columbia Data Products. 

And prices start under $900* list per user ... 

CALL US FOR DEALER 
• Pr ice excludes display lermirlals and printers. PROGRAM INFORMATION 

Home Offi ce: West Coas t: Europe: 
Columbia Data Products Columbia Data Products Columbia Data Products 
8990 Route 108 3901 MacArthur Blvd. P.O. Box 1118 
Columbia, MD 21045 Sui te 211 4050 Moencheng ladbach 1 
Telephone: 301-992-3400 Newport Beach, CA 92660 West Germany 
TWX: 710-862·1 891 Te lephone: 714-752-5245 Telephone: 021·61-33159 

Te lex: 692 310 Telex: 852 452 

Clrcle 80 on Inquiry card. 



Sofhvare Review 


Microsoft's BASIC Compiler 

for the TRS-80 


Mahlon G. Ke.Uy 

268 Turkey Ridge Rd. 


Charlotte5vUle1 VA 22901 


At a Glance 

Name 
BASIC Comp1h·~r 

Type 
A BASIC compiler package. 1nc1uc1rng a compiler, linker. rourlne 
l1braiy file. and run·rnne package 

Manufacturer 
Mrcrosot't Consumer Produm 
400 IOBth Ave.. Suite 200 
Beflevue, WA 98004 

Price 
Model I. $195 

Format 

Model I. 5·1nc:h Floppy disk; !also avallatile ror the TRS--SO Model II/ 


Language 
zao machine language 

Computer needed 
TRS·80 Model I. minimum of 48 K bytes of memory and one disk 
dnve 

Documentation 
More than 200 pages In a rhree-nng binder 

Audience 
TRS-SO BASIC programmers who want to increase !he speed or 
their programs 
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Do you have friends who tell you that BASIC is a toy 
language or that it's only for beginners and those too lazy 
to learn more "sophisticated" languages? Such snobs 
seem to fall into one of three categories: the machine- or 
assembly-language Fan who wants to commune directly 
with the hardware and keep track of where every bit 
goes; the structured-program maven who feels that the 
machine must force a person to write well-organized pro­
grams; and the traditionalist who still thinks that the only 
"real" higher-level languages are FORTRAN, COBOL, 
and ALGOL. 

Machine and assembly languages are essential when 
you need fast execution that can't be accomplished with a 
higher-level language. Structured languages like Ada and 
Pascal make it much easier to monitor long, convoluted 
programs. 

But we should listen carefully to the traditionaJists; 
they probably learned to program on an IBM 650 in 1956 
and have sage minds. Most of them will tell you that 
FORTRAN, COBOL, and the like are superior because 
they are compiled languages that use a computer much 
more efficiently. They forget that BASIC-originally 
written at Dartmouth College as a simple beginner's 1an­
guage for easy interaction with the computer- is now at 
least as sophisticated and as easily compiled as older lan­
guages. 



IBM'S DOS or CPIM-86? 

:{-~ -1) 

.."'.;; ·~ "j'¥ 
~y• 

Confused about operating system options for 

your IBM Personal Computer? HAVE IT BOTH 

WAYS WITH LIFEBOAT'S CP/ EMULATOR™. 

CP/EMUl.ATOR solves the problem by permit· 

ting you to use all the software written for IBM's 

PC for bo h DOS and CP/M·86 . 


This high pe formaoce, low cost DOS utility al· 
lows you to fully integrate and mix programs. 
You can use a DOS editor to wnte a program, 
compile 11 under a CP/M·86 compiler and ex· 
ecute he finished application under DOS. 

CPI EMULATOR extends the scope and capacity 
of all or your software. With CP/EMULATOR, 
CP/ M·86 programs run quicker w ith faster file 
access than with CP/ M·86 itself . 

Additionally, your program will enioy alt the 

other DOS advantages, such as large file s'ze, 

dated d irectory dlsplays, and more. The DOS 

penpherals are already installed and DOS com· 

mands are ful ly available. The package even 

contains a utility program to transfer programs 

and data files from a CP/ M·86 diskette to a stan· 

dard DOS dlskette. 


NO NEED TO LEARN A NEW SET OF UTILITIES 

AND COMJl..V.NDS; 


NO NEED TO END UP WITH TWO INCOMPATI­

BLE SETS OF DISKETIES; 


NO NEED TO SPEND HUNDREDS OF DOLLARS 

ON CP/M·86, WHEN CP/EMULATOR COSTS 575. 


N.O NEED TO WONDER WHICH OPTION IS 
BEST FOR YOUR IBM PERSONAL. COMPUTER. 

PMATE': Editor-in-Chief 

Perform miracles of manipulation on your keyboard with Lifeboat 's PMA TE. 

This new generation tex editor 1s the most sophisticated text editor available today and is bristl ing w ith features previously 
unavailab le on microcomputers, making 1t ideal for virtually any program at data file editing. 

PMATE's command set 1ncludes full screen single keystro e edit ing, horizontal scrolling, automatic disk buffering, macro 
command language, text formatting, expression evaluation, conditional branching, 1/ 0 with prompting, and other p rogram· 
ming language constructs , PMATE makes use of 11 buffers for storage, and Includes commands permitting work on more 
than one text al a time Unique to PMATE is the facility for user customization Keystroke functions can be redefined, and se· 
quences can be programmed lo directly execute macros. Video commands can be changed, and macro functions can be 
wntten, to emulate any other editor with which you may be fcim 1har. PMATE provides fLJU s1de·scroll ing, and can be used 
w1 h virtua lly ANY video terminal on the marke . IF you use an editor, you need PMATE. 

PMATE is the only text editor you 'll ever need, 

PMATE·861s available for IBM's Personal Computer DOS, SB·861M and MS·DOS1M A lso avai lable is PMATE for SB-80 and other 
CP/ M·SO·compatlble operatl~g systems 

L1feboal Worldwide offers you the world 's largest library of so~wa e from ltso ices 1n he U,S A ., U.K.. Switzerland, France, 
West Germany and Japan. 

SB flD ond SB 8tl •"< t<lld-.~~• s nl 1le1Xlilt As>OCld!•s 
For more information, send to~ 'PMAHi: ,,1,c PMA1£ Sb it.•i!. 1,ad~1JMr~ ar """'~"' .. Sottwii1t A~.o l•<1 

fl.SOOS •!!i d 1rodemtt1k- 0 1 M •nosof1 •nc 
Lifeboat Associates 	 CP / EMUV.lOll ~ t lrGd<!mot l<leb<MI l'.S!.OC !I~ 

C?IM flO~n,] (PIM 66••~ ·~~·~·re lf•~mar j or 019~·· R...., •Ch '""1651 Third Avenue 
Tht< 1td wb i:tr<;f91W!'1 C'I DocuS.1 '" 

New Yor . New York 10028 ~ Copv"gr\1 ' 1981 by L>l~oo• Ai50C•ot~ 

Tel : (212) 860·0300 ·· 
TWX. 710·581 ·2524 (LBSOFT NYK) . .~ 9 . . . .!!Joo 

Telex: 640693 (LBSOFT NYK) ~ 
2021 ~..........,...........--

LIFEBOAT HAS THE ANSWER 
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MODEMS 
All Modems connect to any 

RS232 Computer or Tt!rminal! 

i200 Baud and JOO Baud-Bell 212A 
Sl)'le. Penrll 300 /1200 .. _... . • . ••. S799 
Ong1nalelanswer/au10-answer full duplex , 
RS232 P~one hne connection 111a standard 
phone lack 1yr warranty
Au1o :dial oplfon . . . . , ...•• _. _. ... • • S35D 
300 Baud P'1one Link .••..••.. ...si 29 
OngH1a1clanswcr Sleek. low pronle. 15 ozs 
Hall/Juli duple . Sell les1 RS232 Ugh1 displays 
lor On Carrier, Te5t. Sitnd & Receive Data 1yr 
11.iarra~ly 

300 Buud . USR-3300 . .• . .•. -· . . • . S249 
Or1g1naW~11sw~rlau10-answer Pnone llne con· 
necuoo Vfa standard 1ac 1yr_ warranty 
300 Baud. USR-l3GA .. . - - • - - • . . ' • S299 
Same as tlSR-3300 PLUS Aulo·Olal Call lar 
quote and 'lechmcal mlormat1on on h•gher speed 
modems aud mulltpleJors 
1200 and .JOO Baud. AJ12JS 
Acoustic Coupler ••..•••.•• , •.•• .S799 
\ladle CompaUble. Ongmalc only 
1200 Baud. AJ12J4 
Acoustic Couple r •. .••••.• •... _. . S639 
Vad lc Compatible Ongmate only 
1200and 300 8aud . AJ1256 .... ...S719 
Dl,e(I connecl to pllone lines Vadlc compatible. 
Dng1nate/Auto·an.swer 
1200 and JOO Baud. AJ1259. 
Triple Modem _. --· .•••••.••• . , ...5819 
Vadic and 8ell 212A comp11ll ble. OnQmajef 
Aulo·answer Direct i;on11etl lo phone lines 

Printing Terminals • 

30/60 CPS. GE Te•mlnel 2030 . _...S999 
I 10130016Cl/1200 !laud lJser selectable rrncs per 
inch ano chars . Pllf 1nth True descenders and 
underfmmg Up lo 217 cols per 11ne top ot lorm. 
vl!'rl . and her. tans frtcllOll leed sld • tractor 
leed op1 ArlswerbaGk I yr. 11tarran1~ on pans 
f'laf1onw1de servicing. E oemel~ oompacl. t5 in 
paper Only 22. lbs SUPERIOR TO DEC LA34AA 
a.I lower cos t 
120'150 CPS. 
Ge Termlnet 2120 •.• . •.•••••.• .Sl,799 
Housed msame tomracl package as lht 2030 
Wltll all tile 1e31ijf CS () lhe 2030 PllJS ISO cha1 
per. ~ec . print rate . 
Slash Your Connec1 Tlme and Prin ler 
Delay T ime 
Text Edl tor For GE2030 & 2120 . •.. S799 
lnclud&s 32K lluHer msicle le,mlnal or dau1 
receipt and lransm1sslon al up lo 9600 baud 
Atso Available· Flece1ve oolylP!lnte1 onlv ver­
sions ol GE2030 & 2120 

CRTs 
ADOS Vlewpolnt . . ............ .. .5549 
Delachable keyboard Numeric keypad Tilt able 
!.t reen . Cu,so1 tCf11rol ey; function keys
Auto-repeat on all k:eys 110 10 19,200 baud 
Tmnsparenl mode Pnnler Pllrt C(lmpac1. 20 
Ibs Visual all ri Du Ies 
TAB 132:115 ..... _•.... -· .... .... S1 ,999 

15 rnch sc ree n 132 cols ~ 24 hnes 4 pages 
n1emoiy Green Phosphor Solt programmable 
luntrion keys , Full lldillng. Detachable keyboard 
Vl52 . VTlOO . Vi132 compallble. Superior 
Screen q_uallty Smooth Scrolling. Honzoo1al and 
Ver tlcal Scrolling. 
Waalso sloe~ 	 NEC OEC 


OKldata T~ltvldeo 

Teletwpe Anos Computers
Oynabyle ~mpulers 

Call for p11cmg and technical 1n101ma11ori 
Visit our showroom fur producl 
demunsl1110ons. 
M·F 8.30·5:00. Sat. -Cail for appomtmenl. 

• 1 Ll 1fJV\/i'\~-\A'•ll •'\~f•, l_·H.., 11 \.._ lf 1"11 11_:.fl 

'.:>l ; I' L 1 11L1 1 .r r Jl 1 -1t.'\1 1 ·• ' , .r ... , 1 _31;:-1 ,~ 111 1_.,b 1 11 

t ~11(.Al~CJrtLl).tJb(ll • Ln\.:·L~ 1_jt.,=:1 "jll_] .. t i='~ 
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Listing 1 : A small BASIC program 1ised to der1lo11strate r/1 1! 
con-rµiler . 

ID DEFSNG A-Z 
20 FOR I"" I TO 2000 
30 A=l+ 2 
40 NRXT I 
50 PRINT CHR$(7) 

What It Does 
A compiler is a machine-language program thal trans­

lates a higher-level language, such as FORTRA or 
BASIC. into machin code . This compiled program can 
be stored o n disk and run as if originally written in 
machine language. On the other hand , an inte rprete r, 
used in many micr computers with BASIC "t ranslates" 
each line of a program while the program is running. 1f a 
line is executed many times, il must be "translated" many 
time. 

A compiled program is therefore much aster than an 
interp r ted one and uses the computer more efficiently 
d spite the lengthy compilation time (which need only be 
done once), Compilation also allows more fl xibility and 
off rs options unavailable with interpretation . Converse­
ly , an interpreted program can be run imm diately . 
without waiting for compilation, and thus is much easier 
to debug, ed it , and modify. Although th i may be a poor 
practice, it j a good way to learn programming and is 
usually necessary to refine a moderately long program. 

Microsoft's BASIC compiler gives you the best of both 
worlds. ll is now possible to debug and modify a pro­
gram using the TRS-80's built-in interpreter . Then, when 
it's dojng jus what you want, it compiles the program to 
get rapid execu tion. 

I've often wished I could do that with FORTRAN on 
our university 's Cyber 172; in fact, I have been known to 
write and rewrite a program in interpreted BASIC until it 
did what r wanted, then h'an late it "by hanJ" inlu 

FORTRA for fast e ecution . 
We can evaluate the Microsoft compiler i.n 1ve ways: 

ease of use (and quality of documentation); compatibility 
with TRS-80 disk BASIC; speed; added features c m ­
pared to interpreted BASIC; and any special q u irks, 
bugs, or pr b lems that may get in the way. 

This compiler has many versions; the one I review here 
is U1e latest available for the TRS-80. lt is much improved 
over that machine's first ver ion , and anyone with the 
earlier versio n can obtain an update from Microsoft for a 
nominal charge. 

Procedures for Use 
The compiler is very easy to use, although that's not 

conveyed in Microsoft's documentation. The compiler is 
rea.l ly a package of four software modules: the actuaJ 
compiler (B ASCOM / CMD ); a library file 
(BASUBI REL); a linker (L80/CMD) that li nks machine 
code fro m the library file to the program as compiled by 
BASCOM; and a "run-time package" (BRUN! CMD) 



YOU CAN'T BUT 

arasnn 


SIOO BUS SYSTEM 


Presenting the LDP 1/2 SlOO Bus Systelll: 


Standard f eatm·es: 
- Ligltmi11g One CP 
J _ crial P ris 

n 2 Parallel Ports 
0 128K RAM 

I 600K bytes nappy storage 
~ MS-DOS .. or PIM-86 

operating system 

Options available: 
C lO MHz 8086 
C 8087 - 8089 co-processor 

(onboard not tacked on) 
0 l 28K static RAM 
D Multi-user opcion including 

MPIM-86* 
C l.2M bytes disk stornge 
C! 2.4M bvccs disk srnrage 
0 l l .2M byces disk srnrage 

I "-'*tnm'° Out l•..zJ;i'Ufu rlt 1•/ / .AP•PliJ J 1'1.tti:a Pt1Vr11n. btt:. 
·c t•,M · 11nil ·'ll '1~tr (i' tN.J~-m,ffk 1•/ D1~11 r.J I R1•1eiJ1. It. 

• •.H.\ ./JOS 1n1J1•moir·k ti/ i\1 11 n,11, ft /~1 
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The LDP 112 system incorporates the 
fastest 100 bus P , 1hc Ligli111i11g 
011r"'. The L(r:l1111i1w 011r, when 
oupled with our other line board 

products offers a level of performance 
comparuble to m:my huge 16-bit 
minic mputers. Our multi-u.er system 
doesn 't lose u eam :is witb 01hcr 8-bil 
systems. 

In addit ion to Ugli111i11g performance, 
Loma Darn Producrs has rhe widest 
sclecrion or operating systems 
of1worc. \X1c offer borh M -DO ** 

:ind CPIM-86* for inglc user sys1ems 
and MP/ 1-86 for mulriu er systems. 
A wide varie1y of high-level language 
are available including: BASIC 
(interpreter and compiler), FORTRAN, 
PA CAL, COBOL, C, and FORTH. 

all or wrile for our benchmark 
comparison with 01her systems . 

\ 'e have saved the best for las t: Our 
standard system the LOP I with 
600K bytes of disk storage is avai lable 
for just 4 150. 

Dealer a11d OEJ\lf i11q11iries i11viced. 

For 16 bit computing 
011 the SIOO bus, 
come to the leader... 

LOMAS DATA 
PROIXJCTS,. INC. 
729 Farm Road 
Mar lboro, nssachusclls 0 1752 
T elephone: 617-481-2822 

llYll: Much 1982 361 
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Circ le 261 on inqui ry card. 

Listing 2: Tire compiled version of the program shown in /isling 1. 

BA SCOM 5.23 - COPYRIGHT 1979, BO (C) BY MfCROSOFT - 08542 BYTES FREEThe 
0014 0007 10 DEFSNG A·Z 

0014' C ALL $4 .0 Landlord™ 0017'100010: 

0017 0007 20 FOR l=J TO 2000 
00 17'L00020: CALL SFASA 
OOIA' DW IIApartment 
OO!C' DW ,CONST 
001 E'IOOOOO: 

OO!E OOOB 30 A= l + 2 
OOIE'L00030: CALL $FA DA 
0021 ' DW II 
0023' DW ,CONST. 

Management 
Software 0025' C ALL $FASO 

0028' ow Al 

002A OOOF 40 NEXT I 
002A'L00040: CAL L $FADAKeeping track of apartment 
0020' ow 11avoilobillt ies; rent payments. secu­


rtty deposits, leases and other ad­
 002F' DW ,CONST. 

ministrative functions consumes a 
 003l ' C A LL $FASO 

great deal of time and attention 
 0034' DW 11 

for apartment owners and man­
 0036' C ALL $LEJA 
agers. You and your staff probably 0039' ow ll
spend countless hours dealing with 0038' ow ,CONST. the paperwork necessary to man­ 0030' ow 100000age your property. 


OOJF OOOF SO PRlNT CHR$ (7)
With the Landlord'" apartment 

management software and on 
 003F'L00050: CALL $PROA 

Apple 11" computer, file cabinets 
 0042' LO HL,0007 

full of paperwork and the frustra­
 0045' CALL $CH.R 

tions of cumbersome bookkeeping 
 0040' CA LL $PV2D 

procedures can beeliminated. The 

derfcol work for your apartments 
 004B OOOF 
con beoccomplishedwlthgreater 0048' CA LL $END 

accuracy in a fraction of the time 

you presently spend. The Land­
 oosc 0019 

lordf"' will keep up-to-date fl ies on 
00000 FATAL ERRORCS)apartments and residents as well 


as detailed records of property in­
 08219 BYTES FREE 
come and expenses. 

You'll be able to enter. change, 

or delete Information by following 

the slmple Engllsh Instructions that 
 listing 3: Tiie same compiled version of the program, except with two errors inserted 
appear on the screen of the Apple ro show /lie response of tlie compiler. 11·. With the Land lord'~. your resl­

dent manager can tnstantly deter­

mine where aportmen1 vacancies 
 BASCOM 5.23 · COPYRIGHT 1979, 80 (C) BY MICROSOFT - 13512 BYTES FREE 

exist and When additional unltswlll 


0014 0007 JO DEFSNG A-Z become ovollable for rental. The 
Landlord™ also keeps track of 0014' C A LL $4.0 

resident paymen1s, letting you see 
 00 l 7'LOOO I0: 
at a glance who is behind on rent 

or other payments. Property and 
 0017 0007 20 FOR I== 1 TO 2000 

tax analysls reports ore printed 
 0017'L00020: CALL $FASA 

automatically each month and 
 OOl A' DW II 

allow you to monitor the proflt­
 001C' DW ,CONST. 

ablHty of your apqrtments 
 OOlE'IOOOOO: 

OOlE OOOB 30 A=l+ 2 
001E'L00030: C ALL $FADA 
002 1' DW I I 
0023' DW ,CONST. 
0025' C ALL SFASO 

MIN MICROCOMPUTER SOFTWARE, INC 0028' DW Al 
583&-A Peachtree Corners East 

Norcross,Ga. 30092 (404)447:.:i322 002A OOOF 40 NXT f 
error poin ter , syntcu; error SN 

lhe londlad 
iS o trodomoil< a MIN MJc.rooompuler Sol1woru/ lf1c 

0 

.Apple II I• o rogi>rored Uode<!io4< ct Apple ~Ill!. /l'IC. 

002A'L00040: Listi11g co11ti1111f!d m i P••!>!e 30'/ 
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llEW PRlllTERS. llEW 
PERIPHERALS. SAME OLD RELIABLE 
QUALITY AllD VALUE. 
1982will find more OEM's, businesses, dealers and personal computer 
users turning to MICROTEK than ever before. 

TakWritar-1 


80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-1) 
The Tekwriter -1 printer i.s , dollar for 
dollar, the f inest va lue in the 
industry. And we've proved ii by 
comparing the Tekwri ter-1 to 
the Epson MX-80, Our print speed 
is 14 lines per minute foster, our li fe 
expectancy is longer, the character 
sets ore the some, and the 
in terface, warranty and pri ntheod 
replacement cost are al l identical. 
But the biggest difference is lhe 
price . The Tekwriter-1 is aboul 
$300 less. 

Our extensive lesttns hos proved 
that the Tekwriter-1 interfaces 
problem-free to most parallel 
Cenlronics ond serial (RS-232) 
compu ers. 

The Tekwriter-l is tough lo beat for 
performance and qual ity. 
•Dole Sour(e1Ep$0n Mll-80 Op1trolion Manual 

Parallel$349 
Serial $389 

TRS-80 •• o trademark of Rod10 Shoe~. In<. 
Apple II '' o lrodemork of Apple Computer. In' 
Aton 400~ ore lrademar s of Alori, Inc . 
Mo(rmott 1$ a trodemorlc ofM1crosofi Con11.>111or 

Produc •.Ir><. 
Z·80 0. o 11odemor o f Zolog. tnc. 
Vo$ocolc •so tlode'"oil< al Per~onoJ Softw9<c, jnc 

Circle 257 on Inquiry card. 

Tal(Writcar-1 


NEW! 80/1 32 Column 
Dot Matrix Printer 
The Tekwri ter -2 is perfect ly suited 
to personol, business or OEM 
appllc:ot ions . Tekwriler-2 is 
designed lo occepl .sing le .shee t1 

roll or p in feed paper. It has 
a 9-wire dol molrix impact 
print head which produces crisp 
choroclers and has underl ining 
capabi lity. The prin ter is 
manufactured to run extreme ly 
quie tl y even while ope.ra ting al 
peak output levels. 

Tekwriler-2 ls especially wel l suiled 
to handle word processing 
applications because of its data 
buffer expansion capabilities to 2SK. 
This abi lity makes ii an efficien l 
graphics generator. 

Paralle l interface (Cenlronics 
type). Interfaces oil models of 
TRS-80, Apple, and Atari 4001800, 
ond most com puters with 
Cenlronics printer in terface. 

$695 
Quantity and OEM discounts available. 


Continuing our quest for excellence . 


MICROTEK 
9514 Chesapeake Drive 
San Diego, CA 92123 
(714) 278-0633 
Outside CA co ll 
Toll Free (800) 854-1081 
lWX. 910-335-1269 

Peripherals 


Parallel/Serial Data 
Buffer Converter 
Interfaces wi th most computers and 
printers on the market today. 
Swilch selectable pa ral lel or serial 
input/parallel or serial output. 
Ideal for word processing end do lo 
communications. Doto b uffer 2K 
standard - expan dable to 62K. 
Serio! VO BAUD roles swilch 
independently selectabl e. 

16K Apple Memory Board 

Apple Parallel Interface 
Card 

16K-32K Atari Memor y 
Boards 

Atari Parallel or Serial 
Printer Cables 

8K-16K VIC-20 Memory 
Boards 

64K to 256K IBM Memory 
Board 



T 'E K MICROPROCESSOR 
SELECTION SEMINAR 

L1sli11g J co111im1ed: 

002A OOOF 

0036 OOOF 

0041 OOOF 

50 PRINT CHR$(7) 
002A'L00050: CALL 
0020' LD 
0030' CALL 
0033' CALL 

0036' CALL 

$PROA 
HL,0007 
CHR 

$PV2D 

END 
error pointer, FOR.NEXT error FN 

LEARN 

TO 


SELECT 

p.Ps 


lake ad•anlage ol ovr A1tp!!r1once wlltl 1fllcro~oc1?SSOt desig41 
Enroll In our on!l·day serrwnar and learn how 10 choosu lhe righ1 £1· and 
16-b<I microprocessors foi your llilJ!lcular appl1co1ton 

A S25 loo provides you with luocl1 nnd lhe sem"1Br ma1e11als 

00002 FA TAL ERROR(S) 

13286 BYTES FREE 

with additional machine code accessed by the linked pro­
gram while it is running. 

Compilation is best understood by following a pro­
gram through the whole process. Programs are compiled 
in many ways, but the following procedure is used in 
almost all cases. (Other options, invaluable when need­
ed, are rarely used. ) First, write and debug a BASIC pro­
gram (see listing 1) . The program is then saved as an 
ASC!l file , using the command: 

SAVE ''TESTI / BAS", A 

(My most common error is forgetting to save it as an 
ASCU file ; also, the BAS extension is needed for recogni­
~ion by the compiler. ) After returning to the DOS with 
CMD"S", the program is compiled by typing the com­
mand: 

BASCOM TEST2, TEST3 = TESTl 

This will produce a listing file (called TEST31LST) of the 
compiled code in assembly language (see listing 2) and a 
partially complete and relocatable machine-language 
program (called TEST2/REL) that must be linked to other 
machine code using L80. TESTl / BAS was the BASIC 
source program . 

Error diagnosis is excelJe.nt- any errors in the BASIC 
source code will be listed to the screen and shown in the 
listing file (see listing 3). The command: 

Lao TEST2,TEST4-N-E 

will Hnk machine code from BASLIBIREL and produce 
the fi le TEST4/ CHN (for chain ) from TEST2/REL. T he 
" - N" and " - E" are ''switches" that in turn teJI LSO to 
write the / CHN file to disk and exit to DOS. A variety of 
other switches are available For LBO and BASCOM. 
Again , errors will be listed to the screen . TEST4 / CHN 
can then be run as a machine-language program with the 
command: 

BRUN TEST4 

Obviously BRU / CMD must be available any time 
the program is run., but the other programs are unnece ­
sary . Other names could have been used for any file , and 
disk drive numbers could have been specified. Usually, 
all of the names are the same (e.g., TEST / XXX). In that 
case, we create fi les called TEST / BAS, TEST! LST, 

Tocnroll lollh!!scmm111 mac• 
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• BO column, bi-directional printing 
• Upper & lower case lont 
• Full graphics 
• Top ol form & horizontal tabs 

VICTOR... Number 1 
in Impact Matrix Printing ! 

/ a 

A Unique Printing Terminal 
• large 360 character buffer 
• Four interfaces - slandard 


- 480 columns per line 


• True 60 lpm throughput • Self-test 
• Bi-directional friction and • UL/ CSA approved 

sprocket paper feed • Intelligent shor1esl path head return 

The Model, 5080, shown above, is a heavy-duty printing terminal 
offered for sale at most competitive prices. Only $995 in single 
quantity! This printer has been designed to conform to the most 
stringent computer specifications, including software on/off con­
trol , status feedback signals and a busy signal should you fill our 
extra large buffer. Don 't delay, order now to insure early delivery! 

Victor has delivered more than 700,000 industrial, quality matr ix 
printers. These are terminals, mechanisms, and heads desig ned 
to solve your problems. Products that are backed by a st rong 
app lication engineering staff, worldwide service and 50 years of 
Victor pride in product. 

VICTOR DATA PRODUCTS 
Subsidiary of Walter Kidde & Company, Inc. 

KIDDE 
3900 North Rockwell Street. Chicago. Ul1001s 60618 Telephone: 312·539·8200 Model 129 

GREAT BRITA.IN - DATAPLUS. 0242·30030 ITALY - CAI.. 23.63.851 

SPAIN - CETA, 254 6607 SWITZERLAND - ERNI, 01 633 33 33 CANADA - MUNRO. (416)676-1042 

FRANCE - METROLOGIE. 11) 791 44 44 SOUTH AFRICA - EAGLE. 45· 1421 

SINGAPORE - OG , 9 \7788 or 9 18592 HONG KONG - GILMAN. 3-427144 


c i rcle 432 on lnqull}' carrJ 

parallel & RS232 & TTY &~""tE_E_E_-4_ee""' 
A ComP'ete Line of Impact Matrix Printers • Baud rate switch selectable 

Model 5010 Model 80 

Mode l 130 

http:BRITA.IN


TEST/ REL, and TEST/CHN. 1f the compiled program 
runs correctly, the / lST and /REL files can be deleted. 

Although the procedure 1 describe is used with three 
disk drives, the sequence is very similar usjng one or two 
drives , though disk swapping is nee: ssary. ActuaJly, the 
process is so cumbersome with one drive that Microsoft 
doesn' t recommend it. (Microsoft also points out that, for 
almost all purposes, 48 K bytes of memory are needed .) 
Three cl uble-density drives are idea l. I can use drive 0 
for the operating system, drive l for the compiler soft ­
ware and Microsoft's FORTRAN and macro assembler, 
and drive 2 for the various programs. 

At this point , the compiler may seem awkward. With 
practice, it 's simple to use and any program needs compi­
lation only once if intetacUvely debugged. Also, the com-

TIMES (seconds} 

Integer Single Prec ision 

Interpreted Complied Interpreted Complied 

PRINT(I) 45 18 55 39 
A= PEEK(I) 39 2 44 14 
A= LEFT$(" ABC" l) 37 13 38 9 
A'.:: SIN(3,14159) 149 50 150 50 
A :l+2 ~O 2 4 8 
FORJ= 1T010:NEXT 169 ~ 188 8 

Table 1: Execution 5peeds wit/1 the above stntemenls 
s11bstitut12d for line 30 rn Listing 1. 

Supercharge Your Micro 's Performance With 

The Pralessional Operating System with CP/MH" Compatabllity 
•5pt<t1Coilr 	l'trt,.1111n.:1_ Flllg•a'lls nin J IU 10 limes I ~tot CO!llj)<•ell w11~ 1~SOOS 01 CP/ M 
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Circle 119 on Inquiry card. 

pilation time is very short in r lat.ion to the run time if the 
program is to be run severaJ times. There are som ca es. 
however , when compilation i superRuous. For example, 
a program that spends most of its time with disk 1/0 (in­
put/output) will gain lit tle speed by compilation . On th 
other hand, a program that doe a Jut o iteralive number 
crunching with little 1/ 0 will be greatly quickened . lf you 
use short programs or those that wai l a long time (o r 110 , 
a compiler won' t help much . 

Flexibility and Documentation 
The compiler is designed to be very flexible; in fact , I 

can't fully describe its tremendous range of options. For 
ex.ample, subroutines written in Micro oft FORTRAN 
can be called from BASIC by using the command: 

CALL SUBR (A ,B,C) 

where SUBR i.s the name of a subroutine in a compiled 
(but n t linked) FORTRAN program and A , B, and C re 
variables to be passed to the subroutine a sequentially 
dedared in the FORTRAN subroutine statement. You 
can write a personal subroutine library in FORTRAN 
that can be called from BASIC. The ability to wdte a user 
library f la.nguage-independent subroutines is usually 
found only on mainframe computers or very large 
minicomputers. Working with the compiler on a micro­
computer is much less awkward than it would be on a 
l rge computer system. This means, however, that L80 
must have a provision for specifying a FORTRAN pro­
gram that will be searched fot subroutines. In other 
words , flexibility means some complexity in compilation, 
and there are a wide variety of different procedures for 
compilation. For example, typing BASCOM and then 
after a prompt: 

TEST2, ·PR=TESTl 

sends the listing to a line printer. Many other ea lures are 
too complex and lengthy to be described here . 

Unfortunately, this flexibility and complexity mean 
rather unclear documentation. Microsoft has tried to de­
scribe all of the options, speciaJ features, and pecu1iarities 
of the system before a user becomes acquainted with the 
rudiments. In some instances, the system's complexity 
seems to have confused even the writer of the manual . 

For example, in one section a COMMON statement is 
de cribed in great detail , while another section tells us 
that it's not implemented. ln another case. it gives an e ­
cellent table comparing Level II BASIC, disk BASIC, and 
"standard" Mkrosof t BASIC (BASlC-80) with compiled 
BASlC, but several statements and commands that are 
available in compiled BASIC (a nd BASIC-80) are 
omitted. 

The manual is very complete and includes an intro­
ductory section (confusing); a technicaJ section (also c n­
fusing) d tailing the features of compil d BASIC; and 
the BASlC-80 manuaJ that gives the syntax of statements 
not found in either level 11 or TRS-80 disk BASIC, but 
with (distractingly) almost everything in the TRS-80 Ian­



The 16 bi t operating system designed specifically for business micro-computing. 

OASIS-16• : the operating sys1ern 
designed for business. No1 1ust a hob y 
or development system rewritten for 
business use, ;t is !he natural evolution 
of OASIS'· : t11e multi-user system witl1 
a world-wide reputation as Uie standard 
lor 1hose who lake business seriously. 

And here's more good news: there's 
no waning for application software 
because what now runs on OASIS is 
upward compatible lo run on OASIS-16. 
That means plenty of proven software, 
available immediately. 

OASIS-16 puts it all in one package. 
For manufacturers: one source for oper­
aling systems. languages. tools. custom 
Implementation to maximize hardware 
potentiat internat ional support & 
trnining: flexible licensing agreements. 
For software developers. complete 
portability keeps application software 
machine independent . integra1ed tool 
set makes developmen1 easier, faster. 
For eno'·Users. user- friendliness : data 
security; portabi lity simplifies syslem 
expansion : plus an extensive applica­
tion software tlbrary. 

Application software?-its here, NOW! 

Computing proless1onals have long 
told us 'OASIS makes micros run lfke minis' 

with OASIS-16. ti's truer than ever. And 
that's strictly good business. 

'For 8086 58000, ZBOOO. LS · 11. & 01hcrs. 

·· or Z60 


THE 0ASIS·16 PACMGE CONTAINS Opera11ng 
System EXEC JCL Language Ecl1tor, Script 
Oul put Te~I Formatt r Assemble, Linkage 
Editor D1ag11ostoc & Conversion Uti lities· 
BAStC lnierprele1 & Compiler c· Compner. 

STRICTLY BUSINESS 
Circle 427 on inquiry ca rd . 

FEATURES. File & Atllomat1c Record Locking. 
Logon , Pl!s.-sword & Pri~1lege Level User 
Accounting Re -Entrant BASIC Interpreter & 
Compiler: 1SA.M, Keyed , Direcl & Sequenllal Files · 
and more. Plus some or the best , most e~tensive 
documenlalion 1n me 1ndus1ry. 

OPTIONS· COBOL. PASCAL, FORTRAN : RDBMS 
278013780 B1sync. Neiwork1ng and others. 

PHASE ONE SYSTEMS, INC. 
7700 Edgewater Drive. Su11e 830 
Oakland. CA 94621 -3051 
Telephone 4151562-8085 TWX 91(}.366-7139 

rm serious about my business-
please send me quick: 

0 OASIS-16 Manual. $75 
0 OASIS Manual, $60 
D Free Application Software Directory 
and put me on your malling list 
IACICI S3 ror s" 1ppmg Cahlorn•a 1es•den1s add sales I 

Name------------~ 
SI. (No Box#)___ _ _ _____ 

City State _ _ Zlp_ _ _ 

O Check enclosed O UPS C.0.D. 
D VISA D Mas1ercha1ge 
Card No. Exp. dale _ _ _ _ 
S1gnalure ____________ 



guages described as well. 1 spent several days try ing to 
decipher some simple features (like the CALL statement 
mentioned above) , but everything 1 needed to know was 
eventua lly found within the severaJ different sections. 
The software is easily used , but the simplicity is obscured 
by very confusing documentation . In fairnes to Micro­
soft, l have seen much worse obfuscation in documenta­
tion from CDC, DEC, and IBM. 

Compatibility 
The package is compatible with TRS-80 disk BASIC . 

Disk BASIC is more forgiving in some things, like 
FOR . .. NEXT Joops , but if you use legal disk BASIC 
the compiler will recognize everything (except , of course, 
things like EDlT and CLOAD). CLEAR is not needed by 
the compiler, but if it's in the source program it wiJl be ig­
nored and a non atal error message will be given (which 
may be ignored). Also, there's no provision for data 110 
with tapes. There are a ew other minor differences, bul 

OPTION BASE SWAP WAIT 

WHI LE WEND WIDTH 

FRE HE$ OCT$ 

INP(ll INPUT LPOS 

POS SPACE$ SPC 

CHAI %1NOLUDE 


Table 2: So me stalem1mls1 commands, etc _, suppQrted by 

Microsoft$ compiled BASIC, bta not by TRS-80 disk 

BA SIC. 

PEEK AT PERISOFT's 
PRODUCTS FOR YOUR APPLE'"!! 

PRINTER +REAL TIME CLOCKIF_· " ­
ECONOMICALLY PRICED FOR nlf USER 

h~· • 	 NEEDING BOTH PARALl.EI. PRINTHl INHFI· 
FACE AND RE AL TIME CLOCK 
CAPA BILITI ES THIS BOARO HAS ALL THE ~· · . FEATURES MENTIONED BELOW FOR OUR 

$139.95 A+T 	 F'RIN I cRJPARALLH AND RE"AL TIME CLOCK 
BOARDS. COMES WITH ADDITIONAL SOFT ­
WARE, 

ASYNC. SERIAL BOARD 
THIS RS~32C COMPATIBLE INTERFACE 
BOARD HAS A CMOS UART ,. HANDSHAKING 
LINES. CRYSTAL COf\ITROl, ANO 9 " CA8LS. 
IT CAN flM>I DlE FULL OR HALF DUPl.E.X, 
000, EVEN, NO PA111Ty. 1, l-5. 2 STOP 
BITS. 7 OR B BIT WORD AND 50 TO 19 . il($1 09.95 A+T 
BAUD. 

REAL TIME CLOCK BOARD 
PROVIDES REAL TIM E: ANO DATE: INFORMI\ 
TION - 0/11 BOAflD l\llONITOR FACILIT IES 
TlMfc. DA Y. MONTH, YEAR SETTING. 
COMES WITH NICAD RECl-IARABLE BAT­
1EFIY- CRYSTAL CON TROLLED . J UMPER 

$109.95 A+ T ENAOLED INH RRU PT RA TES OF 111024 
SEC, 1 SEC. l MINU OR 1 HOUR 

PRINTER/PARALLEL BOARD 
CONFIGURABLE AS A PRlNTEl'l INTERF'ACE 
WITH HANDSHAKING SIGNAlS OR AS A 
TWO WA V POAT_ CABLES FOA VARIOUS 
PRINTERS AVAILAB~E. COMES STANDAl'ID 
WITH CENTRONICS COMPATIBLE SOFT­

$99.95 A+T 	 WARE . SPACE'. IN EPROM l'OR PROGRAMS 
Wl'l lTIEN av THE USER, 

All OF THESE BOARDS MADE BY PERISOFT INC.: 
-COM£ A~S£M!l~D AND TEnFD HAVE SOl.01;.11 MASk - Sli.k SCREEN 
Pl\SS A 72 HOUR BURN IN PERIOD HAVE GOLD PLATED FINGERS 
H<\Vf AUTO SA\IE POW1:11 CIRCUfmV - lt~ClUOE FUl.1 C>OCUMfNT/\ TION 

ARE COMPAtlllU WITH APPLE u 1 ~ ' ANO APPLE II PLUS'" ' 

PERISOFT INC. t,:0~~~s\ 
S11G Collr 01 Sol Sarrt1 cr.,., ~A 95U5B ~ IHYITEO ')

14DBJ 727,99 119 
.. APPl..C II AflD APPLE 11 Pl.US AAE TflAOEMAFIK6- OF APF\..f COM~TE:R 
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almost any program written in standard TRS-80 BASlC 
will compile successfully. The reverse, however, is not 
true. The compiler recognizes many statements and com­
mands not used by TRS-80 BASIC. 

Speed 
All compiled programs are much faster, but the compi­

lation process itself takes some time. The trivial program 
in listing 1 took less than two minutes to compi\e and 
lin k. A game using UK bytes Look one minute and 46 
seconds t compiJe and two minutes and 50 seconds to 
link with ut a listing file . With a BASIC listing file but no 
object code between the lines, compilation took two min­
utes and 11 seconds, and the listing file required about 
141< bytes or 13 "grans." Jt was impossible to compile the 
program with object code; the listing file needed more 
than 100 grans o disk space . This is a problem with the 
compiler that's not mentioned in the documentation; ob ­
ject code listings may need more storage than is available 
on any blank disk. However, it's probab]y never 
necessary to get a complete listing file with object code. A 
" -N" swit h after the BASCOM line will inhibit the ob­
ject code. 

Some differences in run times for various interpreted 
and compiled programs are given in table 1, which hows 
the execution times for statements placed in line 30 f list ­
ing 1 . Speed increases vary from more than 40 times, 
with integer variables in simple functions, to le s than 
three times aster u ing SIN, COS, and similar functions. 
Nevertheless , there's always a speed increase that varies 
depending on the program. 

Special Features 
Compiled BASIC has many features unavailable in in ­

terpreted TRS-80 BASlC. ln fact , they're not all listed in 
the documentation . TabJe 2 gives the additi nal state­
ments a nd commands, al though they are too numerous 
to fuJ ly describe. Por example, SWAP( A,B ) exchanges 
the va lue assigned to the two variables, and transcenden­
tal functi ns will return double precision. Perhaps the 
most importanl are WHILE and WEND statements; they 
a ll ow writing structured program code. Variables may be 
of any length; that is , the compiler will consider J, JOS, 
and JOSEPH to be different variables. This may pose a 
probJem when compiling a program that uses variable 
abbreviationsi the compiler may recognize more vari­
ables than were originally intended . 

Microsoft's original BASIC compiler had many 
defecls, but all of the problems seem cured in this new 
version . I have some BASJC programs that will n t com­
pile using BASCOM, but that's always because standard 
TRS-80 conventions were not used. For example, Radio 
Shack's backgammon game wiJl not compile because it 
branche to subroutines fr m within a loop ; that is dis­
a llowed but orgiven by interpreted BASIC. Al o , some 
things may be mistaken for bugs. For example. 1 thought 
there were problems with linking because LBO is different 
for Microsoft FORTRAN and BASIC. But th two act the 
same i1 a "-R" swi tch is used with the BASlC v rsion . 
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Hyou don't know a baud from a floppy ... 

YOU NEED TO KNOW THE 

QDP-100 IVDCROCOMPUTER 


Most people who need computers QDP-100 HAS SINGLE BOARDIt does m.ore, . 
don't have the time. or desire. to SIMPLICITY. Eliminates the hassle 
become full-time computer ot complex multi-chip,multi:does it easier,
"wizards." board computers. 

With the budget-priced QDP-100 QDP-100 IS EASY to learn and toand costs a 
you get all the time-saving pre­ operate.Most owners use their 
cision information you want trom QDP-JOO with protessiona1 skill and 
a computer. now and in the future. lot less. results in short order. Our instruction 
without an the unnecessary com­ manual doesn't need an interpreter. 
plexity associated with less consider­ Ifyou'd rather be a wizardwith 
ate computers. computer results, than with computers, 

QDP-100 IS A FUU.-SCALE 8-bit computer. choose the QDP-100. Call or write tor 
readily upgradeable to 16 bits as your literature and full details. 
business or professional information­ QDP NEEDS A FEW MORE GOOD DEALERS. 
processing needs grow.It uses the IEEE Attractive,profitable. protected dealerships 
S·lOO bus. compatible with CP!Mand are still available in several high-potential 
lv1P/M disk operating systems. computer market meas. 

QDP-100 HANDLES BOTH floppy disks 
and hard disks to give you to1al 
software versatility. Quasar

QDP-100 CONNECTS IN'STANTLY to 
any standard terminal and printer. Data
Both serial and parallel ports are 
available. Features most micro­ Products 
computers can't match 10330 Brecksville Road 

Cleveland Ohio 44141 
216/52&0838 Telex, 241596 

~~~ 

CP/M and MP/M 
are 1eglsle1ed trademarks 
ot Digital Reseroch Corp. 

Clrole 329 on Inquiry card. 



I've yet to find any "real'' bugs- only things that I either 
misin terpreted or didn' t understand. 

If you have code that you want to run faster, or if you 
need any of the features like a FORTRAN library, this is 
definitely a worthwhile product. lf you're not accus­
tomed to a compiler, compilation may be annoying. But 
this is a professional package, just as flexible and much 
easier to use than some compilers on mainframe com­
puters. 

Conclusions 
Microsoft's BASIC compiler allows compilation of any 

BASIC program written for a disk-based TRS-80. This re­
sults in a. three to 30 times increase in execution speed. 
The system includes a compiler (BASCOM), li nker {l80), 
routine library (BASLlB), and run-time package (BRUN). 
For most purposes, 48 K by tes of memory and two disk 
drives are needed. The package is nearly identical t the 
interpreter that Microsoft design d for the TRS-80 . 

The software is readily used by those familiar with a 
compiler and compilation is q uick. The d ocumenta tion is 
confusing but complete, and a novice should be op rating 
the system within an hour. Full use of its very flexib le and 
extensive special features will requir several days' study, 
which would be reduced with better documentation. 

There are more than 20 feat ures in the package that are 
not available in disk BASIC, including structu red loops 

and calls to FORTRAN subroutines . Because of am­
biguities in documentation, full use o the features re­
quires long study and experimentation. 

This is a very professional so tware package that gives 
the TRS-80 feat ures found only on much larger systems. 
Except for the documentation, the package is superlative 
in all respects. • 

Red Cross 

is counting 


on you to help. 


Give Your TRS-eo• aTremendous Boost 
with RACET coM~u1E1 Soltware 

RACEl coMMU oumy sottvmo m•k•$ lho TRS Inter, more emclent ind ouler 
to use , Ou' programming aids Improve vour produclMI~ . Our r1pulat1on Is lor 
p1oduclt lh1t are profession al In dnlgn and work as adverlfHdt 11 

FIE LD PllOllEN HMO DISK ORlllES AND OPERATlNG SYSTEM 
Nllw you can use RAGET's H~td/SoU Dis~ OperaHng svs1em (HSDS) wilh the 
ARM Winctiesler OJsk Drlv~ oP the Model H. This cos1 ellecllve combl~elicm 
provides 15 Megabytes per ctrlve lncJUdlng ECC Error Correcllon Code and an 
•dvanced sequ~ncer 10 furtber ensu<e data lnlegrrt~ . An lncrerncn1~1 llilckup to 
lloppy 1s provided so that only those seclor• lhal were change~ Irani U1e lasl 
oacl\up are saved. A IUll monthly servke conlracl is avallab le at $30 per monlh 
per d1lve . 
The HSDS So1twa1a has more ttian One Year 's FIELD Elcperillnce., !he larest 
HSOS version adds several enham;emenls lnctudlng mainlenanc.e ol s~stem mes 
011 me llard drive, mes as Laroe -as lhe drsk. the ablllly to segmenl ·1he aisl\ as 
logical drive!>, definable dlf,Uclory slze, aod many o~.lmes tnclod1n11 DulK cople~
1Je1ween ttoPfV andharcl dnves, m~lltple purg&, Superzap, and Dlre~ tcry Cata log 
Sysrem. Fill program co.mpallbll11Y With TRS OOS 2.0a Is maintained. Mi~ed 
lloppy and hard crnvc operauon 1s.suppprtod, 
HSOS Is a11allabt~ lor the Cailleo, Gynlhla Bull . IAltvus. Oata Peripherals , and 
Santa crara Systems hard clfsk systems a& weO as lhe ARM Winchester Drive. 
AflM 15 Mt gtbVlo Ortv• S11bsy11tm SJ895, llSDS Soltvme $400. 
C1mea 5/5 Cartridge Drive $5996. cvnl~I• Bull 10/10 Orl~e $7995 

NEW !'RDDUCT * Model II Fast Bac~Up Ulillly *m 
5 lo 10 times laster bac up!IH Full di~~ oockup (1ncludln{l ve4ily) 55 ttcupdsll l on 1wo drive system - 2: 15 on slngle clrrve sysrem. In business Ume rs monty
ane1 one BACKUf' Is worm 1000 leatsl I ' ' 

NEW PRODUCT * INTEGRATED BUSINESS SYSTEM * 
ISAM Fiie Slruclure - MulU·C<1m~ny CapJJblHty. Moclular structurH. Each 
111-0dule includes oomple1e user doaumenlatlon Whl~ll guides lhe user through
nslallatioo and allow5 " practicer osirg a sample dAta base When ready, Ille 
user sm1p1~ oames his data base and begins. The lnfegrared Business Syslem 
program sel lnc lueles Genorar Ledger. Aocounfs RecejVilbl • Accounts Payable, 
Payroll , lr1ven1ory, General Joumal. Asse1 anagernenl and more. 
Bu5!nass Programs S250/ module Mod 111 , 5300/mtlduleMod II , S79.'i lor all ,our 
tiloo 111 . $995 !or all lolJI Mod IJ General UK!ge1 anel Ac~ou11ls Receivable 
a~~lfaole now. Account~ Pily;ibl~ and f'ilyroll Isl Ouarter 198 2 
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GET THE MOST FROM YOUR NEC PC-8001 
WITl'i RACET CDMPUlES SOFTWARE!! 

RACET NECDOS $175 
~ACET NECDOS daos_more 101 your PC-8001 than an~ orher DOS. ll 's laster 
mo1e all c1ant and easier lo use. Ifs loaded wllh .~h;i l~alures to lei you s11etc.h 
Um limns 01 yout srstem ~Is ad~anced oper~hng system wm ko with tho ROM 
NBA SIC lo Ive lull compallbl!Uy Wilh color aoa olhe1BASIC1;0111111ands 
USER FRIE OLV'- Emptlulus lnlegrltv. No MOUlffor REMOVE commands II 
Ex_cellen t protection lrom lmp1op@r cl1ske lte swapping AGAIN . HHP. FINll aml 
~EF corn11mods FIJe password p101eclion 
ADVANCED DE.SIGN. RACfT NECOOS ullllzes the computer 1n me 1!031 lor most 
disk 1/ 0 lunc11o~s m1111miZlnQ memo1v utlll2aljon in lhe PC·BOOt the Dynamic 
Transient Area IDTAJ allows mulliple 1t9ns1en1~ to bo scauer Joade<I and n1locared 
m memory s1mu1taneousw. This unique caP,.atlllllY opllmize& use ol va lmibll:' 
memo1y, yel prol'lde.s an almcsr llrnilless grnWlh pofentfal. 
ADVANCED FEATURES. All DOS functiOns ~nd oommancis may be used directly 
in~ BASIC program!! Speclal RUN option allows merging ol programs. retaining 
all varlablas In memory. Ff~oo block spanned records. AUTO and l>O commands. 
Machine lanJluage laads arid saves. MATPRINT and MATINPOl IQ disk Complele 
dln1c1ory AU supervisory calls doc·umented an~ mllabra 10 fhe machine 
language programmer , Supemp wllhy '"cludeci . 

CON~EHT Tffs.ao· PllOOHAMS TO RAC£T NECDDS WITH 'PRDTRAN' $99 ;95 
COMPLETE ollUtles lor life lrnnsler anll BASIC program convers.lon, Model Ill 
diskettes may b9 read dlreolly . Medel I and 1r via RS·232 Transler BASH; 
P. rog.raft]S. da.la Illes. or manhlne languag9 mes. NO suppon Is provided 101 
conversion or maGhlne '3ngl,rage files of PEE~' s , POl\E's, or USR's 10 luncr on on 
PC·8001. Include~ Mod '· Mod ll and AACET NECOOS Dalatllsk wHh ~QITIPleic
doc;urn "lalfon 011 gonve1sJon 11!quJre11111nls ana synlax difrerences 

MULTH(EYSORT' MKS' 560 
SUPER FAST MMhloe L~nguilge ln· Memo y Sorts nree-ke,y sorl an !iOO 
el men1s In 4 5e((lnds1tl S1mpleo~1Hine BASIC iunclions:- SORTVaoo SORTC 
verbs Ml ed aSt ndlng and descending ~eys, 

KFS-80 KEYED FILE SYS TE"' $150 
Machm~ 16nguage B.6.SlC JSA.M Ullilly provides kayea and sequen11a1 at'l:RSs lo 
multiple lites Simple •nl~rlae~ lo BAS IC Binary 11c ~eyed• Jtte 111ae~ $Y5tem 
pto\lldes rapid access to tecorels 
RAC~T toM•Um sollware lor t~e NEC: la distrlbuled by the Waybern Corparallon 
~nd t~ anllable from Vour local NEC Dealnt, 

lllWaybern Corporation 
1391 1 Enlerpnse Dr.. Garden Gr"11e. CA 92643 
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HIP. 

We opened our doors w ith two 
basic goa ls: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 
Our success on bot h counts is the 

result of hard work, a positive busi ­
ness att itude and a recognition t hat 
you, as a retailer, have a right to be 
treated fa irly and honestly by your 
distribut or. 

We're 1-up for three 
good reasons: 
1. We always offer a w ide selection 

of the latest and best microcom­
puter software packages ava ilable 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
t hose times you just want ed one 
or two t o see how they'd sell?) 

3. We don't play The BackOrder 
Game. ( If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 
If there's anything else we can do 

for you, just let us know. Because 
we're 1-up and we intend to stay 
t hat way. 

Software Distributors, 9929 
Jefferson Blvd., Culver City, 
CA 90230. Telex 4990032 BVHL, 
ATT: SOFT 

For our dea ler info 12ackage. ca ll 
(213) 559-9330. 

SOFTWARE 
DISTllBUTOIS 

We won't leave you holding the bag. 

Circle 355 on inquiry card. lff!C M•rc;h 1982 371 



1 Software Revieww 

LOOS-Disk Operating 

Sys tent for the TRS-80 


The TRS-80 microcomputer has 
evolved from a rather simple, cas­
sette-based experimen ter's delight to a 
complex and powerful disk-centered 
system. With d isks came the necessity 
o a DOS (disk operating system) f r 
control and communication with the 
computer. The first DOS came from 
Radio Shack, but independent ven­
dors have since released others. The 
latest of these is LDOS from logical 
Systems Inc . 

LOOS was created out of need. 
Lobo Drives International wanted to 
market a new disk interface for the 
TRS-80 Model I that supported not 

At a Glance 

Name 
LOOS pog1c.:1t dljk opera11ng system) 

Type 
Syitems softw;ireld15k opt'raang system 

Manufacturer 
LogKal Systems Int 
I 1520 North Pon Wash1ng1on fW 
Mt-quon. WI 53092 
j'l I 'IJ 2~ 1-3066 

Price 
:0 169 

Format 
5 1~-lnch noppY dtsk 

Computer 
TRS-80 Model I or Ill w1rh 32K bytes ol 
memory and a d jSk drNe 

Language 
zao m ' hlrie l01nguage 

Documentation 
ppro~1ma ely 250 pages 1n t11<e1n1ng 

b1ntJer 

Audience 
All TRS·80 dl1k ~vsrem users 

Tim Daneliuk 

4927 North RockweU 


Chicago, ll 60625 


only 5 1/~-inch floppy disks, but 8-inch 
and hard disks as well . Additionally, 
the floppy-disk inter ace supported 
b th single- and double-density 
operation . At the time of the hard­
ware design, no existing DOS could 
suppor t this diversity of hardwar . 
Therefore, LOOS was created. Orig­
inally, it started as a debugged and 
enhanced version of VTOS 4.,0. How­
ever, the present versi n is essentially 
all new code. VTOS users will be 
qui te comfortab le with LOOS 
because the command structure and 
syntax of VTOS have been largely 
maintained . The present version of 
LOOS upports both the Radio Shack 
e pansion interface and the Lobo 
LX-80 interface. lt is compatible with 
TRSDOS 2.3. Also, it supports both 
the Percom Doubler and d ub le-sided 
operation . A version of LOOS is also 
available for th TRS-80 Model IJJ . 

ll is alway difficult to review a 
software product of this magnitude. 1 
hope l have successfully avoided the 
tendency to get lost in infinite detail. r 
will stress the highlights of the system 
based on extensive use of LOOS 5.0.2 
on a Model 1and limited use of LOOS 
5.1 on a Model IIl . The features dis­
cussed reAect primari ly LOOS 5.1. As 
this is being written, this latest ver­
sion, called 5-1 .1 for the Model I, has 
just been releas d . herefore , the op­
erating features of both Mode.I Tand 
Model Ill LDOS are identical. 

The LDOS Command Library 
TRSDOS 2.3 could be viewed as a 

subset of LOOS. Every TRSDOS 
command has been implemented, and 

most have been significantly en­
hanced. LOOS also provides many 
new commands never previ usly 
available on any one T RS-80 DOS. 
Table 1 contains a brief listing and 
descriptions of the major enhance­
ments and extensions found in LOOS. 
The major features are described 
below. 

If you do any assembly-language 
programming, you will fi nd the 
LOOS extended DEBUG a tremen­
dous tool . All of the ld commands 
are included, but many new ones 
have been added, too . Some of the 
extensions are : 

• enter data directl y into entire sec­
tions of memory 
• fill a block of memory with a 
specific byte 
• iump over a byte in program execu ­
tion 
• locate first occurrence of a specific 
byte or word in memory 
• print a bloc of memory 
• send or display a byte to or from 
any 1/0 (input / output) port 
• type ASCII (American Standard 
Code for Wormarion interchange) 
characters directly into memory 
• compare two bl ocks of memory 

There is al o a disk read/ write utility 
that al.lows reading or writing to any 
sector of any disk , even the directory 
sectors ! 

The fact that LDOS supports hard 
disks and 8-inch floppy disks is evi­
den t in the changes to the DIR {direc­
tory) command. An unconditional 
call for a disk directory on a 10-mega­
byte hard disk would be a messy 
proposit ion. LOOS allows directories 
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to make 

it talk! 

Give your computer the 
magic of speech with an 
ECHO' " Speech Synthesizer! 

There are four new models 
to choose from : the ECHO 80 
(TRS-80 models I & Ill), ECHO 100 
(S-100), the ECHO GP (genera l­
purpose, serial/ parallel) and the 
ECHO SBC (single board computer) . 
These join the popular ECHO)[ (Apple). 

ECHO Speech Synthesizers use 
LPG synthesis pioneered by Texas Instruments, 
combined with a phoneme-based operating system 
to provide any vocabulary you desire while using 
a minimum of your computer's memory. 

The TEXTALKER Speech Generator, stan­
dard with all ECHOs except the SBC, translates 
normal English text to speech automatically. 
Circle 382 on lnQulry card. 

Simple commands allow 
you to select from : 

• 63 different pitch levels 
• Words spoken monotonically 

or with intonation 
• Fast or slow speech output 
• Entire words pronounced or 

spelled letter by letter 
•Different volumes 
• Spoken punctuation if desired 

Speech applications are virtually unl imited, 

ranging from education to games to aiding the 


handicapped. The flexibility and low price of 

ECHO Speech Synthesizers make them the logi­

cal choice when adding speech to your system. 


For more information see your dealer or contact: 

'sr-ctSTREET ELECTRONICS CORPORATION 
/ 1 ~ 1 	 3152 E. La Palma Avenue, Suite D 

Anaheim , CA 92806 Telephone: 714/632-9950 



by class and date . For xample, a 
directory of only files with the exten­
sion "/TXT" could be shown. Or all 
files created on1 before, or after a 
specilic date could be shown. This is a 
real time-saver when you are trying 
to find a specific file in a ful l clisk. 
Any DIR command also shows the 
amount of free space in kilobytes on a 
specific disk , as well as the usual disk 
name, creation date, and drive num­
ber. 

The UNK and ROUTE commands 
are very sophisticated and offer fea­
tures normally found only on mini­
computer and mainframe operating 
systems. LOOS is a device-indepen­
dent operating system. Each periph­
eral is seen by the operating system a:s 
a DCB (device control b lock} in 
memory independent of the actual 
hardware . This means that data can 
be transferred between peripherals 
(called devices} in any manner you 
want. A d di tionally, so-called 
dummy-devices can be created so that 
data intended fo r one destination can 
be made to go elsewhere (a disk file, 
for example). ln essence, device-

independence allows you to redirect 
1/ 0 any way you like without having 
to rewrite the machine-language l/O 
drivers. This may sound terribly 
complicated, but it is extremely easy 
to use and offers unbelievable ver­
atil ity . 

The ROUTE command allows you 
to change the destination of data. Por 
example, routing the video to the line 
printer orces anything normally dis­
played on the screen to be printed on 
the printer. Another application for 
ROUTE is to send anything from the 
RS-232 serial p rt to a disk file , in­
stead of the screen, when the com­
puter is unattended , LINK is si milar 
to ROUTE in .function. However, in­
stead of reclirecting data to another 
device, it simultaneously adds a sec­
ond (or third, or fourth .. . ) destina­
tion device. This would allow you t:o 
end anything appearing on ~he 

screen to the printer, too, or vice 
versa . I have a disassembler that only 
goes to the screen . By linking the 
video display to the printer, the disas­
sembled code appearing on the screen 
is simultaneously sent to the printer, 

APPEND 

AITAIB 
AUTO 
BOOT 
BUILD 
COPY 

CREATE 

DEBUG 
DEVICE 
DIR 
DO 
DUMP 
FILTER 
FREE 

LINK 
LIST 

LOAD 
MEMORY 

PURGE 
RESET 
ROUTE 
RUN 
SET 
SPOOL 
SYSTEM 

Can ECHO to screen wnile appendin~. and can back up 1 byte in 

destination file to merge Scrlpsit files . 

Can make files VISible and INVisible. 

Gan disable BREAK key_ 

Software res-e! " button.' ' Reloads LOOS. 

Creates ASCII or HEX files for PATCHlng, JCL, elc . 

Simplif ied syntax . Can specify LAL CLONE attributes at source file . 

ECHO characters to screen while copying, S1ngle·dnve copy f1om non­

system disk . 

Prealloca te disk space ror a file ln eittie1 kUobytes or number cl 

records . 

Extended significantly (see text)_ 

Stiows all impor1ant d isk-c onfiguration data. 

Extended significantly (see text) . 

Used to execu te JCL file. 

Wlll dump In ASCII. End of text marker can be speci fied . 
Modify 110 flow_ 
Shows amount ol space used and available, creat ion date. disk name , 
number or directory entries used and available , free space lri K. and 
space map. Can be sent to prin ter. 
Change 110 flow (see tel(t). 
Can number Jines , dump In HEX. expand tabs, be_gin al specific record 
or line number, specify LAL, and output 10 printer . 
Can load lrom a nonsystem disk In single-drive systems. 
Can snow or modify top or memory_Can display, jump to. or mocHly 
specific memory locations. 
Multiple kW of Hies. 
Reconnect peripherals to standard 1/0 drivers. 
Modify 1/0 flow (see texl) . 
Execute Ille from nonsystem d~sk on a slngle·dri11e system. 
Connect device to new 110 driver routine. 
Dala spooler (see texl) . 
Configure system parameters (see text)_ 

thus providing ha rd copy. The LINK 
command takes 10 seconds to type in; 
writing a new I/O driver could have 
taken days . 

The SPOOL command has many 

uses, but its greatest application is 
when long printouts are required. 
Rather than tying up the computer 
completely while printing, SPOOL 
sends the data to be printed to a buf­
fer located in memory or on a disk. 
Then, as the computer has time (in 
between keystrokes, for example), 
the data are sent to the prin ter. You 
can choose the size of the buffer, as 
well as whether to spool to memory 
or the disk. When using SPOOL, it 
seems that the TRS-80 is doing two 
things at once. However, it's just 
using time much more efficiently! 
Small-business u ers will Jove this 
feature because you can print a long 
report or a general ledger and use the 
computer for other things at the same 
time . 

A fin a l highlight of the LOOS 
Jibrary is the SYSTEM command. 
This allows you to customize LOOS 
for a particular installation . The disk­
drive stepping rate, blinking cursor , 
keyboa rd type-ahead, and break key 
disabJe are but a few of the many fea ­
tures that can be configured. T he 
fi nal configuration can then be saved. 
Each time that LOOS system disk is 
booted, the configu ra tion is also 
loaded . SYSTEM will be a real 
favorite with a single-drive u er 
because it allows you to load many of 
the " / SYS" files into memory _This in 
turn frees a great deal of disk space 
for data. It also has the effect of 
speeding up clisk l/O since overlays 
are not being ca lled from the d isk. 
Potentially, you could have the fuJI 
operating system at your dispo al , 
and about 60K bytes of disk space in 
a si n gle -drive , single-density , 
35-track system. Finally , SYSTEM 
allows you to reassign which physical 
drive is logical drive 0 . You must load 
LOOS the usual way, but after that 
anything goes. This will find applica­
tion among Model Ill users who have 
a 35-track drive left from their Model 
1. By making this external drive the 
· ystem d rive , the two higher-capacity 
40- or 80-track drives in the Model Ill 

Table: 1: The mt1jor enf1ancem errts of LD05 as compared to TRSDOS 2 .3 , Not all 
library fea tures are listed here . 
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They're all at your fingertips 
when you join The Sourc:e,SM 

Amerka's lnformatfon Utilily. 
The Source <.:an improve your effi­

ciency, speed your work.. and reduce 
txpenses in your organization by giving 
yuu access 10 personal aml business ser­
vices Lhat run the gnmu1 . From electroni c 
mail and discount hu yi ng servi ce~ to 
rn d; reports and hotel reservmi ns. 
And ir1 most case . you can reach The 
Source wi th a local phone caJI using any 
standard microcompu ter, cummunitut­
ing word proc ·or, or data 1em1inil l. 

Soun:eMail M ••• fas ter thnn 
U. • Mail, c:hea per than mus1 

long distance calls. 
SourceMail is an elec~ronic mail 

system that lets you end mes ages m 

the bcsr place 10 ca t using our electronic 
Mobil Re taurnnt Guide. 

Insta nt acce s to lhe stock market. 
Wha1e11er your investments -

stocks. bonds, mutual funds, T-bill :., 
commodi tie s, futures or 01h c: r - The 
. ource wil l give you 
updated invcstmen1 
infomrntion 2­
hour · a day. We 
go beyond mere 
market quotes to 
add economic . 
bu sine ·s . and 
financial commen­
wry by noted econc>­ • 
mi ·t. and securi ties 
analysts. 

United Pres · 
International . 
You can select 
nn ly the new ·. busi· 
ne ss reports. spor1s 
or fe tures you wan t . .. 
geographically. by dulc, 
or subject matl cr. Get the 

The value with the gua1·antee. 
For all the ommunicarioos and in­

fonna Lfo n services, you pay only a $!00, 
one-lime s ub~cription fee and $18 per 
hour d uring Lhe business day when you 
are ac tually us in g it. From 6 P. M. to 
midnight and on weeke nds and holidays 
The Source is just $5. 7 5 un hour, From 
midnight to 7 A.M . lhc rate drops 10 

$4.25. Min imum monLh ly 
usage ch rge L only$10. 

What.'s more, we're o 
, ure you' ll find The Source 

j ust what you need. we offer a 
30-duy money-back guanmtee . 

If you're nol completely satf fkd . 
write us ;md c-.mcel. \lk' JJ refund 

you.r $1()0 h1lllkup fee in rull . wi th­
out question . Ytm pay un ly fo r ti1 11c 

ac tually used . 

Gain instant access to over 1,200

information and communication services 


for as little as S4.25 an hour. 


oth l!r ource ubscribcrs. anywhen: in 
the coumry. Use it lo 
ccimmu nicate wi th 
your field offices or 
traveli ng sale 
re pre ·entalive . 
Create your own 
nel\ ork lu •licnls, 
as '.OCiatcs. cut le rs 
or upplicrs. Store 
lnforma1ion for 
Inter re trieval 
when needed. The Source can even cor­
n.~ t spelling errors. 

Bcs1of all , ·ommunictlling through 
The Sourtl' c-dn be che~1pe r than any 
othl'r method .. . including long-distance 
phone. Te lex. facsi mi le. e:1Cpress moil , or 
mes enger. 

Streamline your business operations . 
Just feed The Source your fi gures 

and ii will t'akulate your taxes. cash 
fl ows. equity capital. lease vs. eq uip­
ment purcha.se , loan amortizations. 
annual interest rate on installment loans. 
depreci:uinn schedules. Use it s Model I 
er~icc for fin am:ial planning. imula­

tin n. and analysis. 
You can use The Sour e ·s powerful 

mainframe computers to wri te. and store 
your own programs, with computer lan­
guages like BASIC . COBOL , FOR­
TRAN. RPG!! and assembly language. 
Naturally, we give you a private accc.~s 
code o you r prngnuns and dala inpu1 
arc secure . 

Your electronic lruvel ugent. 
Plan your trip wi th instant national 

and in1crnniional night schedule in for­
mation. U e The Source Travel ClubSM 

to arrange ai rline 
tickets, renL a car, 

_ 

and make hotel res­
erva1ion.s. Use The 
Source to check the 
weat her 1head or find 

Get new , hut olT the UPI wire. 
Around Lhc world or around 

Lhe corner, fi nd out about thl· latesl 
news . traighl from 

lal c~1 update within 2'h minutes 
of a filed report, or go hnck to 
earlier coveruge. 

That 's just the beginning. 
There's so much m1lrc . The Source 

has an electronic personnel searc:h net­
wo rk. 11 lcts you baner your goods und 
services with other businesses. Orders 
hard- to-find tech nical and business 
books direct from the publisher. Gi cs 
you •t dai ly review of Washington ac­
tivi1 re .. Le ts yuu order 1housands of busi­
ness and onsumer items at J iscount 
prices. Maintai ns your 1ock port folio. 
And we're improving and all<ling 10 our 
·ub ·criber se rvices every duy. 

Anyone can use The Source. 
You don '1 have to knuw com put.er 

language· or have programming ski ll . 
The S urcc operates un simple. logical 
English commands. It ~·omes wi1h i1 

complete user's manual , categorized 
directory, and privute sign-on codes. 

The Source isn ' t limiteJ to vuur 
offo:e. You can access iL from ho.me, or 
on lhe road, _2 hou rs aduy. u.-e it to 
catch up wi th office work, or for self· 
improvement and family fun. The 
Source will play bridge wi lh yo u, conch 
your children in foreign languages, 
help select dinner wines, give you the 
lute ·1 movie reviews, and more . It's 
arnaz.ingly versatile. 

ee your c:ompuler dealer, mail 
coupo.n, or call for free brochure. 

To learn more ubout THE SOURCE, 
11isi1 one of 1he more than 800 independenl 
computer ·tores that offer THE SOURCE. 
Or geLour free l6·page co lor brochure and 
index of over 1. 200 Source services now 
by mailing the coupon or calling loll-free 
1-800-323-1718 (In Il l. call 1·800·942­
8881) and ask fo r Operator 91. 

Fi nd out how much THE SOURCE 
can do for you. 

Department 0-2M 
1616 Ander on Road 
McLean, VA 22102 

_ __Please send me your free 16-page 
color brochure without obligation. 

(name) (Ptca...e Print) 

(lelcphone) 

( ompany if for bu sine s u. e) 

(uddres.•) 

( cil y/stale/zip J 

___ Do you own a microcompu1er, 
tt:nninal or cornmunicat.ing word pro­
cessor? 
tr yeS: - ----------­

(make/ rno<lel) 

The Source L~ a service.mark of Source 
Tctecomputing Corporntion. n subsidiury of 
The Reader's Dlg1.o;s1 As~ociation , Inc. 
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~rn 
·~i~e7ryx
software 


What does !he Oryx, an African 

antelope. have in common with 

rel iable service? They are both 

almost elc linc l. 

Oryx Software wants to bring 

truslworthy service back to lite. 

We're here to stay! 

GUARANTEED LOWEST PRICES! 

To celebrate our opening , we are 

matching any advertlsed prJ ce. Just 

show us the ad. 


ORDER TOLL FREE · outside WI 

1 ·800-826-1589 
SOFTWARE 

Gr•phpow•r 	 299.0() 
ru Prep11tr ·qz 	 127 00 
Hool Esme An•lvur 	 127 00 
tre1fru Fl.n,jn'"lng 	 127 00 
Word Proceuor 	 425 .0D 
f rnancral Projo<ll~n 	 550.00 
M1il Mn.ig1mtnt 	 250 OD 
Mlc1op10 WOldl tU 	 ZCB OD 
~illmo1g1t 	 9D OD 
Spolfllil 	 •69 no 
Suporsorl II 	 1sg ao 
c:.rr11111 Conntclor 	 lUU DO 
E"ywrller (P101 	 HI S.OD 
h1ymov111 	 45,00 
ltlli11111 	 10 DD 
E•sym•ltor 	 t60 DD 
OatidtJ 	 2•9 00 
Mlcropla11 8 UI( 	 419.DO 
[ncull•• Somtify 	 212 DO 
Nevada CoBol 	 1ig 00 
Vislu lc 13 JJ 	 159 .00 
~pple fanlc 	 ;5 00 
Spol1Qua1d 	 239.00 
Computer Au Comb.i 	 53 00 
rFS & Rop11tl 	 BQ.00 
Subl oigk Fli!Jhl S:1muta1Gr 28.00 
SpetdSlar 	 11s.oo 
Sy1I01M Plus A<t'IQ Modulo 42S 00 

ll ,00 ~~~:~faln11r 
3l 00 


£~" .""' I Appl• I 35 00 

P11n1er Pcwf!r 	 34.0U 
lnvoico Ful"'Y 	 148 00 
lock•mllh 	 99 00 
Rutu Qlislu 	 15.00 
SuporCalc 	 269 00 
VU11trm 	 no.co 
Vl<i~IOI 	 145.00 
IJitlda[ 	 159 .00 
~idl11nd I Vltlp lol 1sg.oo 

M 1g~c WtndO« 7g OU 

Int ' I Grand Prh 15 50 

hl1m11or 195.00 

A-ilal 79 145.00 

Supo1Yy1 95 .00 

Graph c Sol1>me 19 00 

C.O ft P I 235 .00 

ffnl h l•I• Olllc• Mngml 4lS 00 

El<clrOlllC ' II. or Ill l9.00 

Word l'lo J + 1:95 flO 

M11lm9 Ust Pra11nm 50 00 

Appl• Doc 4UO 


... AND MANY MORE! 
OL10 1e c1 en u:w• vah<J '°' "i tock on h1111c1 tlrm sull · 

1r1 ~ ! I U Cl'\a nqo wHhOHI l1' 1'JI IUJhC 


Ask for our FREE celatog. 

·,,, Peripherals •ee "'" 01~ r ~· • pag" 470 


PIOIU 
• W1sco n~ 1 n 1~s1dent ~ 4'0d 4 11,>-,. 5 310!5 HU' 
• Fortrn;Jn ort1e1s - pl ea:.ie ~dil 15•.t. 
• 	 Add $2,50 101 s lpp l!ig per sofl wa'e and 

small Hern Cafl reg 1din9 othms 
We Welc.ome 

• Ytn , Ma11J)rCh"9' · !Add •l "l.J 
• C"ac t (A,Jlow ' ·2 wee\.s 10 1 cleanng) 
• COO IAdd 4 ' hl 

TOLL FREE · Oulside Wisconsin. 
1-800-826-1589 

'"''""" 'J:::~::;:§!~:""" ~ 
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are free to handle da ta disks . 

LOOS Utilities 
LOOS includes the familiar 

BACKUP and FORMAT utilities, 
which have been greatly enhanced, 
p lus severaJ new utilities. As with the 
command functions , BACKUP and 
FORMAT provide support for larger 
di sk drives . BACKUP by class can be 
invoked, for example, to back up 
only nonsystem files. FORMAT pro­
vides the necessary functions to for­
ma t disks of various sizes, densities , 
and single- or double-sided usage . As 
with most sophisticated operating 
systems, LOOS req uires that a disk be 
formatted before a backup is allowed . 

CMDFILE is a u ti li ty tha t allows 
the transfer of files stored on tape to 
disk, or vice versa . Where necessary, 
the utility will offset program loca­
tions from the tape version to insure 
that no conflict with the o perating 
system is encountered . Disk-to-disk 
transfers are also supported. The 
PATCH utility allows modification 
of disk files to make minor changes or 
repairs without having to rewrite the 
entire file. Model Ill LOOS comes 
with a CO NY utility to convert 
Model lil TRSOOS disks to LOOS. 

A final u tility of interes t is 
LCOMM. It provides communica­
tions software compatible with both 
the Radio Shack a nd the Lobo LX-80 
serial ports. This is not a "dumb­
terminal " program, but a fuJl-blown 
communications package with fea­
tures like file transfers and download­
ing. 

LOOS Filters and Drivers 
One of the unique features of 

LOOS is its ability to "filter" data . By 
loading an appropriate program, it is 
possible to modify data before they 
are sent to a particular device . Three 
such filters are provided with LOOS, 
but documentation is provided to 
help the assembly-language program­
mer write others. T he KEYSTROKE 
MUlTIPL Y filter allows you to pro­
gram a ny key to generate a phrase 
when pressed. I programmed some 
commonly used BASIC phrases into 
my keyboard. By pressing CLEAR 
and G together, the phrase GOTO is 

generated. Another possible app lica­
tion for this filter would be to reduce 
complicated DOS commands to a 
single keystroke. LOOS does provide 
abbreviation for certain commonly 
used library commands such as FREE 
and Dffi by means of the MINIDOS 
filter. The third filter is the PRINTER 
filter . Its features include adding a 
linefeed af ter a carriage return , speci­
fying the number of characters to be 
printed on a line, and setting the left 
margin of the printed page. 

Logical Systems is also releasing an 
entire disk of fil ter routines to be used 
with LOOS. T his disk will se!J fo r 
$60 . It has many extended features, 
such as redefining every ASCll 
charac ter . This would allow, for ex ­
ample, translation from ASCII to 
another data code such as EBCDIC. 
Another filter on this disk a llows 
decimal and hexadecimaJ arithmetic 
while in another program (EDTASM, 
for example). 

LOOS has a provision for loading 
custom 1/0 drivers as well. With one 
command, it is possible to change 
peripheral control from the LOOS 
d rivers to one you have written . An 
RS-232 driver is provided for applica­
tions involving the serial port. 

Job Control Language 
It is impossible to do justice to the 

Job Control Language (JCL) feature 
short of writing a separate review of 
it. This is essentiaJly a way of writing 
programs using LOOS Library com­
mands. Let's say you want to load a 
disk, and from then on have hands­
off operation while the computer up­
dates your mailing List , realphabetizes 
it, and prints labels. Normally , you 
would have to type in four separate 
DOS and BASIC commands: 

BASIC 

RUN "NEWDATA '' 

RUN "ALPHABET" 

RUN "LABELS" 


In LOOS, you simply create a file 
with these commands in it (usi ng the 
LOOS BUILD command or a text 
editor such as Scripsit ). Then tell 
LOOS to DO this file and sit back! 
Program execution is automatic. JCL 
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Move Up to Tarbell 


The Serious Business Machine 

Do you have a small computer system tha t 
operates with mini-floppies and has limited storage 
capacity? Then it 's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
systems leave off, providing storage from 1 to 20 
megabytes. This means Tarbell is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you 're a first· 
time computer buyer.) 

Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. It gives you word processing, inventory 
control with bill of materials, mailing lists - all in 
addition to accounting applications: general ledger, 
payables, receivables, payroll with cost accounting 
and order entry. Whatever your need may be, 
Tarbell can provide the working software that gets 
the job done. 

With the Tarbell System you get a ZSO 4 Mhz CPU 
with memory management, timer and full interrupt 
capability, 2 RS-232 serial ports with handshaking, 
64 K bytes of random-access memory, double 
density floppy disk interface, 2 double density 
floppy disk drives, cabinet, power supply, and 
cables. 

The software includes: CP/ M'" 2.2 disk operating 
system, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 

Tarbell also offers the MP/ M'" Multi-User 
Operating System and 4 additional RS-232 serial 
ports. 

The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six-month warranty on 
parts and labor . 

And when you need even more mass storage, 
Tarbell also has a hard disk that's system­
compatible and provides easy back-up. 

If your business is growing or you need more than 
a few hundred K bytes - it's time to move up to 
Tarbell. Call your local Tarbell dealer for 
competitive prices. 

The One·Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 

C P/ M and MP/ M are lrademaJ ks ol Digi1al Rese~rch 
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also has the capability of prompting 
the user for input from the keyboard, 
to make decisions, to wait for a 
specific time on the clock before ex­
ecuting, and many other features. 
One application could be running 
long business programs unattended at 
night. This feature alone is worth the 
entire package price . 

LBASIC 
As with Disk BASIC 2.2, LBASIC 

is an adjunct to the BASIC interpreter 
in the TRS-80. It is compatible with 
programs written in Radio Shack 
BASIC, but has extended features 
that significantly enhance the lan­
guage. 

LBASIC adds many new random 
and sequent.ial file controls. One of 
the best is the implementation of the 
Blocked File mode . In this mode of 
operation, an LRL (logical record 
length) between 1 and 256 by tes per 
record may be selected. This means 
that although the physical record size 
is still 256 bytes per record , you can 
deal with logical records that are less 

than this. Let's say you wanted to 
write a random-access file that con­
tained nothing but names up to 32 
characters long. Rather than 
FrELOing the buffer for eight separate 
data fields and writing 256-byte 
records, LBASIC allows you to have 
records that are exactly 32 bytes long 
as far a you are concerned , while 
maintaining actual physical records 
that are 256 bytes . Ano ther random­
access fiJe control , OPEN, has been 
modified to allow the opening of a file 
only if it already exists or, converse­
ly, only if it does not already exist . 

The sequentlaJ file controls have 
been enhanced as well. It is now 
possible to write to the end of (ap­
pend ) a sequential file directly 
without having to first load the fi le 
in to memory, modify it, and write it 
back to d isk. As with the random 
files, OPEN can be made dependent 
upon whether the file does or does 
noE already exist. 

LBASIC implements some features 
that greatly enhance writing and 
debugging programs. T he more com­

monly used BASIC commands such 
as AUTO, EDIT, and LIST have been 
reduced to a single-letter command, 
and it is possible to single-step 
through a BASIC program . To 
facil.itate program documentation 
and debugging, LBASIC includes a 
powerful line-renumber command 
and a cross-reference generator. 

Several totally new BASIC com­
mands have been added . RESTORE 
lets you go to a specific line of a pro­
gram rather than always to the Fir t 
DATA statement. When chaining 
programs, it is possible to specify at 
what line of the next program execu­
tion is to begin. Variables can also be 
passed from program to program 
while chaining. Thus, it is no longer 
necessary to save the variables in a 
file and read them back in when the 
next program has been loaded , A 
final addition is the ability to reset the 
EOF (end-of-file) marker in a random 
file, effectively allowing you to make 
random files smaller at will. 

A fina l enhancement in LBASIC is 
the extended use of t.he CMD com-

INTRODUCING 

EXECUPORT®400 
The little portable that's making a Big Impact! 

• Lightweight ­ 12 lbs. 
• Compact -12" by 14" 

foolprlnl 
• Inexpensive ­ $795 lo 

$1195 
• Plain paper Impact printing 
• Mum copy capability 
• 30 cps throughput 
• 80 cps maximum print 

speed 
• RS 232 and 20 Ma interta 
• Mullfple type lonts 
• Compressed print 
• Nationwide mainlenanc 

service 

h ree Models Avai I able 
ReceJve Only printer (RO)

420 2K print butter 
Up to 9600 baud rate 

430 Keyboard Send-Receive (KSR) 

440 
Keyboard send-Rece~ve (KSR) 
Built-in 300 bau d modem 

Computer Transceiver Systems, 1 nc. 
Dual RJ-11c phone jack 
Optional acoustic coupler 
Automatic dtallng 

P.O. Box 15 • East 66 Midland Avenue • Paramus, NJ 07652 • Phone: {201) 261-6800 
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mand. Any JegaJ LOOS command than $25,000 to develop. This is not 
that does not affed protected mem­ difficult to believe because LOOS has 
ory can be executed from within the best, most comprehensive docu ­
LBASiC. To do a directory, for ex ­ mentation and manufacturer support 
ample, simply type in CMO ''DLR". l've ever seen for a microcomputer. In 
You can also load "/CMD" files from excess of 250 pages, the LOOS 
LBASIC by typing in CMO "filespec". manual is plainly the work of profes­

sionals. It will bring particular joy to 
Documentation assembly-language programmers 

1t is claimed that of the approx­ because all major sys tem entry vec­
imately $100,000 spent on the LOOS tors are thoroughly documented and 
project, the manual alone cost more all old docwnented TRSOOS vectors 

Listing 1: T/re Ber1chmt.1rk program used to conrpare tire speed of Tl~SDOS and LOOS. 

1£10 CLHlR 11100 
110 CL5 
1'20 DEFI NT ~-
130 ' ** Prai;:lr~o.f'\ t .o test 3 P.?ed o·~~ :ilJste·M ,. 
l .'39' So?t d "sPa.1J d8l1,:i. 1d 
14et DODELi=IY"'20"1€ l 
200 PRlt·fT@ 256, '' Do ':.lo~i wi..:.:;h t.(~ riaJ~~ o. ' ) e•1d 1:.r ~ W )r ' 1'.',e t.?:.:.t 
'i'? "~: n!PUT t10DE$ 
2 10 ' Set. Re•:i.d or l;lt•' t.e Mode 
2 20 IF MODES="R" OR 110[.'E!·="r'' TH E~l MODE=l!l : GOTO 300 
:230 IF MODEs= "l~J " OR MOC>E$= '' ~J '' THErl ~10DE-=1 : G(ITO 31!!0 
240 GIJSUB 9999 : GOTO "200 
300 CLS 
3 10 PR Hff@2 56 - " lLlh11 t ts t .he na~le of the t' l. \.e 1· o us e '??" :: H.JPLIT 
F I LE$ 
320 IF LEFT$ FILE$', , D < "A'' OR LEt·H FILE$:0 ) i 2 T HEN GOSU8 9999 :GOTO 
300 

340 CLS 

350 PR I NTi1256, " Wh lch dt ' ·..1e s ho.' be 1.j$!?d (0 t.o 7~ .? " ;:r ff'IJT 

DRI LJE$ 

3 60 IF LENCDRIUE:t )) 1 OR U>:il .t. RtuE.f.) '.7 7 THEN Gl.)SU8 '399') : 1iiOTO ·- ' 0 

370 CLS 

1380 PRHff@25J;.»• WhQ.t Log\.ca 'l reco•"d \.:ngth 1~ 1 t o z50:, ;,?-:c· • ; : Hff'UT 
LRL$ 
390 IF 1JAL( LRL$) (l oi;: IJAL ( LJ;:L '.0 >256 THrn GOSUB 9999: r.im·o 370 
400 CLS 
410 PR INT@256 " Ho•,J Mu111d 1"ec•:ir~ds. :=. h•l l \ 1;..~ Pt'oce:.; :sed ??" ; : rNPUT 
REC 
420 IF MODE THEM CLS: PRHff;i1';;51$," ! U·1•<> -f ' \ .; ex i.st$ •:!•::> '~~OlJ l••ant. 
t t K ILLED <Y/ H ?'i"';:IHPIJT l::U : ELSE GOTO 5~30 
430 IF f( I$="'1" OR f(f$. . '11J" THE~I IO~ t 
500 CLS 
510 Fi l.E$ =F I LE$+"! " ·t[::0fU UE$ : PRHIT@256, " Fl '\•m 11 Me II ; F ! tE:t 
520 PR I NT<i1384, " Re c orcJ sL :!:e II i l fi: I_, 
531!1 PR I 1-11~5 1 2, " ii c r Rec•_,,. ,,fa : " : REC' 
540 F'R INT@640 , " Fl.. \e MODE '' ; : ff MIJ['IE 
TH~H PRIHT " (•JR ITE: 11 EtSE P~: !MT 11 1~ Ei:ID " 


550 PR !tlT! PRrnT " IS THIS CORRECT ( '/.rM) L'. '1 : .: rnPUT GO$ 

560 IF Gr)$;: " 11 1

' OR 130~ "N •• mm RUl·I 

600 1F KI THE~~ OH ERRCll'<: GOTO l 50f!O: IF MIJOE THEN /(ILL FILE$ 

601 01-l ERR1JR GOTO 0 

602 Q$="HELLO " + "GIJODBl.t'E" 

605 S IZE'=URL <LRL$) : IF LRL:t="25E, " THEl-1 U~L$= "" 


6 10 OPEtl"r·· '', t , FILE:$,l,1AL< LRL$ :) :FI ELD ~ · ! , S IZE- ! RS REC!E' 

r:.20 1·'Rn-n;;12Bs. 1 ·sr~R T : 0 n H1E:r. 

630 PR INT@416, "FIHISH : "; 

640 PRHH@S44 1 

11 :;:E1.'.:rJRD : "; 
E.90 IF MODE THE~l 1380 

7 00 FOR L= l Tl) REC: p:~rnTF\15!52, L; : 13ET 1 , L! IF PEC!f =G!$ mm 1000 

ELSE t-mff : CLOSE: GOTO 9f:'.l0 

8l:i0 FOR L - 1 TO J~EG : PRHITil 552,L · : LSET REC$=STRHL +"Th1. s ~ = u 

'test of t' l..\e ha.t1d\ \. n9 Lri 80 ~:; 1.c'':PUT 1.L:~IDff: CLOSE : GDTO 900 

900 PR I NT:\1424, Tl1'1E$ ;: PR:rt-ff;iJ900 : :EMD 

1000 PRUIT" E R R I) R 11 : GOTO 900 

999 CLS :PRHff:il '~'eua," IN u AL ID RE s p 0 H s E ' ' ; 

10000 FOR TIMER"' l TO ()QDELRV :NE:,n ' ~..,.. , PAUSE LOOP 

10001 CLS : RETURr-l 

15000 RES UME NEXT 
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have been maintained. (I gained a 
great deal of insight into TRSOOS by 
reading the LOOS technical section.) 
The nontechnical user is by no means 
left out though . The manual is ex­
tremely readable and full of good ex­
amples . 

The documentation is further sup­
ported by a toll-free telephone num­
ber, an excellent update policy, a 
Micronet bul letin board, and a 
quarterly news magazine. Thephone­
in customer service is available for 
four hours daily. T he magazine is free 
for the first year . New releases of 
LOOS can be obtained by sending $5 

and the original mas ter disk to the 
manufacturer. lf you prefer , you can 
update LOOS by logging in to Micro­
net and copying the updated version 
at no charge. As newer versions of 
LOOS become available, existing 
owners will be able to upgrade to the 
new version for a nominal fee (de­
pending on the nature of the new 
revision). In short, the LOOS docu­
mentation and support system have 
no peers. They can be expected to 
become the standard by which all 
others are measured. 

Benchmarks 
LOOS boots quickly and seems to 

operate quite efficiently. One of its 
nicer features is the fact that the real­
time clock is kept on during dis k 110 
operation . While this keeps the clock 
much more accurate than other sys­
tems, it ca n lead to a rather mysteri­
ous problem. If the disk drive is turn­
ing at exactly 300 rpm (revolutions 
pe.r minute), the interrupt for the 
clock can occur at the same time the 
directory track becomes available to 
be read. This can result in long waits 
during disk 1/0. The problem is rem­
edied by reducing disk-drive speed by 
several rpm. The first quarterly 
magazine includes a BASIC program 
that indicates drive speed allowing 
you to see if your drives need a slight 
readjustment. The 15 minutes it takes 
to do this minor correction is a small 
price to pay for the added dock accu­
racy, though, and the problem is in­
termittenl and mi.nor at most. 

Listing 1 is the Benchmark program 
used to compare the speeds of LOOS 

FILE:$,l,1AL
mailto:PRHff@25J;.��
http:d8l1,:i.1d


Price 
Perlormance 
Reliabilitr 

CMC IS MEETING TODAY'S 
HIGH STANDARD OF 
EXCELLENCE WITH TOSHIBA, 
CMC'S OWN SUPERFIVE ANO 
SUPERTEN , 5- ANO 10-MBYTE 
MICROCOMPUTERS , AND 
OTHER FINE PRODUCTS 

TOSHIBA 
DESKTOP 
COMPUTERS 

CMC International ot1ers dealers the new Toshiba computer line, 
CP/M -based micros with lots of llexibllity ... your choice of one 
or two drives, either sv~ or 8 inch. Toshiba computers come with 
C/PM, Microsoft BasicBD and CBasic . We 're proud to ot1er a 
system with day-in, day-out dependability, backed by one of the 
world's largest electronics manufacturers. And, we ot1er a com­
prehensive dealer program including parts and module inventory, 
and prepaid freight for warranty repairs (if you ever need It). 

ALSO DISTRllUTIH: 
•Corvus 
•NEC 
•Oysan 
•Epson 
•Verbatim 

•Tandon 
•Seagate 
•MPI 
•Superbrain 
•Compustar 

•C .lloh 
•MlcraPro 
•AccounUng Plus 
•Peachlree 
•d8ase II 

YOUR STOCKll& DISTRIBUTOR 
~ A Division ol Computer MorkeTlng Corporollon 

CIC 

64k RAM , 80x24 12" green
T-200 phosphor screen, complete with 

CP/M, MBasic80 and ceasic. 
lod1I 3 lod1I 2 

One 51/• " 280k Two SW ' 280k 
Disk Drive Disk Drives 

list '3700 List '4600 

64k RAM , 8Dx24 12 " screen ,
T-250 complete with CP/M , M8asic80 

and CBasic . 
•01111 3 .....1 2 

One 8 '' 1mbyte Two B' ' 1mbyte 
Disk Drive Disk Drives 

l.lst '41&0 List '6160 
EICELLEIT DEALER DISCOUITS 

To Order Call Toll Free 
1·800·426·2963 

Circ le 76 on Inquiry card. 
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and TRSDOS. Table 2 is a summary 
of the results of that benchmark. For 
the Model lll, TRSDOS 1.3 was used. 
The Model l benchmark presented a 
problem since TRSDOS 2.3 does not 
officially support variable LRLs (i.e., 
logical record lengths less than 256 
bytes) . T he latest version, TRSDOS 
2.3B1 does support variable LRLs on 
the Radio Shack Compiler BASIC 
package, but not with the interpreter. 
Variable LRLs are partially imple­
mented i.n TRSDOS 2.3 and 2.3B, bul 
they ca use errors to occur . ln in­
vestigating this, I discovered that it 
was possible to write records in this 
file mode, but not to read them. Fur­
thermore , the write procedure ap­
peared to work fine, except that when 
the file was to be CLOSEd an error 
message appeared. Consequently, the 
timings given for TRSDOS on the 
Model I should not be treated as true 
benchmarks. They are included here 
only as a point of interest. It is in ­
teresting to note that, even with the 
errors being generated, the figures for 
the Model I and Model 111 are remark­
ably similar. This seems to indicate 
that, if Radio Shack ever imple­
mented variable LRLs on the Model l, 
no significant improvement in effi­
ciency could be expected unless the 
entire procedure was rewritten. 

Summary and Conclusions 
It is probably appa.rent that l really 

like LOOS. It is by far the most so­
phisticated piece of systems software 
available for the· TRS-80 (and prob­
ably for any computer priced under 
$5000). It offers unprecedented fea­
tures, giving the TRS-80 new applica­
tions prev iously impossible without a 
massive programming efforL I had 
been considering selling my Model I 
and upgrading. After using LDOS, it 
became apparent that, while l might 
improv the ha rdware , 1 would be 
hard-pressed to come up with a more 
usable and better supported system in 
an affordable price range. 

Specifical Iy , LDOS offers these 
unique features : 

• A user-oriented DOS that doesn't 
require in-depth tech nical knowledge 
to use well. 
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• A level of documentation and tech­
nical suppor t aJ most unheard of in 
anythjng but minicomputers and 
mainframes. 
• Virtually problem-free operation. 
In the months I have used LOOS, the 
only problem encountered was the 
disk-speed problem mentioned 
earlier. 
• T he possibility of trne portability 
between members of th TRS-80 
family , as well as some S-100 com­
puters. Versions of LOOS for the 
Model ll and certafo S-100 computers 
are planned . These will probably be 
CP/ M-<:ompatible to some extent and 
will allow transporting data disks be­
tween any machines running under 
LDOS (provided the media are com­
patible). 
• An exceptional bargain! 1f the in ­

dividual features of LDOS were 
bought separately, the price would be 
near $1000. The SPOOL eature 
alone would cost almost as much as 
the complete LOOS package. 

It is difficult to conceive of a 
TRS-80 user w ho would not benefit 
from LDOS. In fact , the overaH pro ­
gramming efficiency should at least 
double. Even if you are usi ng another 
advanced DOS, it w uld be worth ­
while to look into LDOS because its 
advanced features are yet to b 
rivaled in any one competitive oper­
ating system. lf you are about to pur­
chase a disk system or a new DOS, 
you ' ll find LOOS to be a professional. 
debugged, and efficient to I that will 
free your time and talents to write 
bet ter applications software.• 

Model Ill Model I 

TRSOOS 1.3 LOOS 5.1 TRSOOS 2.38 LOOS 5.0.2 

Real Clock Real Clock Real Clock Real Clock 
Function Time Time Time Time Time Time Time Time 
Wrile 
New 
File 13:23 2:09 1.28 1:28 13:36 -- ·· ­ 1:37 1.38 
LRL =2 
2000 Reoords 

Write To 

Existing 

File 1.21 0:13 
 0:09 0:09 1.23 ---- ­ 0.11 0.11 
LRL=2 

200 Recor ds 


Read 

E.1ds tlng 

Fiie 6;37 1·54 
 0:49 0:'19 -····· ...... l.05 1:06 
LAL :2 

2000 Records 


WrHe 

New 

File 1.52 0:26 
 1:42 ...........
1'.05 1:05 1'28 1:30 
LRL= 28 

200 Records 


W1ile 
New 

File -·-- ­ ......... 
 -·---­ 0.45 0 :20 0:55 0:55 
LAL = 256 

100 Records 


Read 

E Is ling 

File -·- ----­ •••u• --·--­---·· 010 0 l I 
LRL : 256 
50 Records 

Table 2: T/11!' results from the Benc/1mark program. Times giue11 nre in minutes mid 
seconds. Blank spaces indicate l l!sts not rim 0 11 the Model /JJ , or 11 0 / µossib/,. wit Ii the 
M odel I. 



Double your 
disk storage capacity. • • 

simply by switching 


If you have on Apple, TRS-80, Zenith. North Star or 
any other single-sided s11.~ disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 
Each disk comes with some Impressive specifica­
t ions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated w jth such 
standard features as reinforced hub rings. 

$26.00-Five pack 

(Equivalent to 10 single-sided disks) 

$50.00-Ten pack

(Equivalent to 20 single-sided disks) 

Free 
Protective plastic 
storage case with each 
10 pock ordered by 

Order toll-free (800) 343-7620. 
In Mass. (617) 799-0197. 
Clrc le 2B6 on Inquiry card. 

to Omni's new 

reversible disk. 

Call Omni toll-free today. Get premium disks. Twice 
the capacity. A full money-bock guarantee. 
Unbeatable price. And if you order a ten pock now, 
a free $5.00 storage case as well. 

O~NI 
Omni Resources Corporation 
4 Oak Pond Avenue, Millbury, MA 0 1527 
(800) 343-7620 In Mass. (617) 799-0197 

Dealer Inquiries invited. 
Software Houses: We also offer duplicating and 
formatting services. 

Send the followlng Fllp/Floppy disks. 

I understand they hove a full 90 day money-bock 

guarantee if I'm not completely satisfied. 

System & model oil 

_Five pocks@ S26 .00 $_____ 
_ Ten pocks@S50.00 · 5,_____ 

• lndudes plaslic case 
Shlpplng and handling S 1.50 
5% sales tax (Moss. only) $_____ 

Total $_____ 

_ C heck (to Omni Resources) _ C.O.D. 
_ Master Cord _Vlsa 
Cord#___________ Exp.____ 

Nome 

Address 

5/1/82 



Sofbvare Revie.r 


COBOL for the 

TRS-80 Models I and III 


Rowland Archer Jr . 

Flint Ridge Apartment 59 

Hillsborough, NC 27278 


COBOL on a TRS-80 Model I? Yes, 
was skeptical myself. Visions of 

COBOL's no toriously verbose source 
code rapidly filling memory nd flop­
py disks led me to believe that Radio 
Shack had probably exceeded the 
li mitations of the TRS-80 this time . I 
have been surprised in the pas t by 
some things people have converted 
from mainframes and minicomputers 
to m icrocomputers, but COBOL 
seemed like too much . Now, a fter 
substan tial use of the system , I can 
happ ily report that Radio Shack's 
COBOL package is professionally 
done and well suited to the TRS-80. 

COBOL is the most w idely used 
progra mming language in the world . 
Over the years , the American Na­
tional Standards Institute (ANSI ) 
CODASYL commit tee has overseen 
the evolution of COBOL into a 
powerfu l language high ly sui ted for 
business applications. It is particular­
ly strong in its file-handling capab il ­
ities. Also, Radio Shack has an­
nounced that all the b usiness ­
application sof tware it develops in 
the future fo r the TRS-80 Model II 
will be done in COBOL 

Radio Shack COBOL (RSCOBOU 
is a complete COBO L program 
developmen t system. It implements a 
substantial portion of the ANSI 
X3.23-1974 COBOL Standard (the 
most recently approved s tanda rd). 
The package conta ins two 5 1/ , -inch 
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fl oppy d isks for the TRS-80 Model I 
and one for the Model 111. ly report 
is based on the use of the Model l 
system. The Model III version is sup­
posed to be functiona lly identical. 

The disks conta in : 
1. 	CEDIT, a line-oriented tex t editor 

for preparing COBOL source pro­
grams. T his editor is similar to the 
one provided with the Model I 
EDTSAM (Editor-Assembler) pack­
age, with tab set tings for COBOL 
and severa l additional commands. 

At a Gla nce 

Name 
RSCOBOL 

Type 
TRS-80 COBOL development system 

Author 
Ryan-McFarland Corporation 
Software Prod,JCts Group 
Aptos. CA 95003 

Dls-trlbutor 
Tandy Co1porar1on 
One Tandy Center 
Fon Worth . TX 76 102 
181 71 390-3583 

Price 
5199 

Software 
All sorw.:i1e neel1ed to 1un COBOL on 
bolh odeJ I and Model Ill TRS·805. pro· 
v1deCl on rruee 5 y, ·rnch rroppy disks . This 
includes a j1ne-onen1ed 1exr editor. 

2. T he 	RSCOBOL compiler upp lied 
in ZSO machine- language format. 
It produces an objec t file , listing 
file , and cross-reference list in a 
single pass over the source code . 

3. 	The RUNCOBOL run-time pack­
age , inclu d ing an interactive 
COBOL debugger . The output of 
the RSCOBOL compiler can be run 
immedia tely with no need to go 
through a linking / loading phase, 
such as th one required by Radio 
Shack's FORTRAN package. 

overlayed COBOL cornp11er. 1nteraa1ve 
COBOL de-Dugger. and run -11me packag 

Software Format 
M odeJ r version requires TRSDOS 2JB. 
which Js provided with rhe package: 
Model Ill version requires TRSDOS I I , 
Which is also provided 

Computer 
TRS-80 Model I or Ill wrt.h <l8K bytes of 
RAM and ac least rwo disk drives 

Documentation 
Conose but complete e.•plananon or 
sysrem operation. lt"ng1t1y and thorough 
{le.srnptron of language: wrn ren 111 1he 
sry le of a reference manu<il , nm a 1umna1· 
368 pages. 

Audience 
Progr<immers 111 need or a COBOL 
deveropmenr system for the TRS-80 
Model I or Ill 



Interested in computers or robotics? Looking for info on 
1111 hardware, software, theory, and applications?_ 

~ lrtfl !JDTI(Jlliflr Ellll~ [)lull offers you an incredible 
range of computer books and a huge variety of tapes

t~m\ and disks ... ALL at low, low member prices! 

Select 6 fact-filled books 
for only $2 95 (total value up to $111.70} ~'=· i • =·l~=~~ - 05 
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7 very good reasons to try 
The Computer Book Club 

Blue Ridge Summit. PA 17214 
, • Reduced Member Prices. Save up to 75% on books sure to 
increase vou r know-h ow 
• Sa thfm.1ion Guara.nteed. All lJOoks re turnable within 10 

days without obliga ti on 

· Club News Bulletins . All abou t cu rrent select.i ons-mains. 

altcrn;1tcs . extras- p lus bonus offers . Comes 10 limes o year 

with dozens of up-to-th e- minu te titles you can pick from 

• " Automatic: Order" . Do noth i "B·and th e Main selec tion 
will be shipp ed au tomatically! But . . . if you want an 
A lternate-or no book.'i al a ll- we 'll fo llow the ins tructio ns 
you gi ve on t11e rep ly form provided with every News 

,· Bu lle tin 
·Continuing Benefits. Get 0 Dividend Certifica te wi th every 
book purchased aft e r fu lfi lling members hip obligation , and 
quali fy for d iscou nts on mnny other volu mes 
• Extra Bonuses. Take advantage of i1dded-va lue promo­
tions. plus speciu l di scounts of oftwnre. games . and more 
• Exception.al Qual.ity. -All books are flr.~ t- ra te publisher 's 
ed itions. fill ed wi th up -to-lhe-minut e info 

r-------------------~
D I
THE COMPUTER BOOK CLUB 

~ Blue Ridge Summit, PA 17214 
 I 

Please accept my membersh ip in the Computer Book Club I 

and send the 6 volumes ci rcled below. I u nders tand the cos l 

of the books selected is $2 .95 [plus shipping/handling). If I 

not satisfied , I may return th e books wi thin ten d ays ' Yi th ou\ I 

obligation an d hav e my membersh ip cancelled . I agree to I 

purchase 4 or more books a l reduced Cl ub prices du.ting t11 e I 

next 12 months. and may res ign any time thereafter. 


I
554 065 1000 1050 1053 1070 1088 1101 1106 

1141 11 60 11 69 1187 1 19 1 1195 1200 1209 1228 1250 I 


1251 1275 1277 1290 1303 1305 1332 1333 1341 
 I 

Na me I 

Address I 

City I 

Sla te z· 
[\'oli u for nvw n1eml>or< only. Forei~ n ond Canad• odd ZO'JI.. Ord'.!:uu tsideU.S. • 
or C.nod• mu• • IJ-0 prepaid w;th ltornmaU onaJ m" n"Y ordim in U.S. doll..,...J 

n~~L--------------------
1

Clrcle 374 oo Inquiry card. 

http:Exception.al


Q WABASH 

Ll oPUS 
We stock the complete !Irie o! BASFdlsketles, 
reel-lo-reel tapes, mag cards, disk p8cks and 
cafl!ldges. We also carry fvlAXELL; OPUS and 
WABASH products. All are 100% certified and 
lu llY_guara~1eee1. 

Box ol 10 dfskeUes: 
OPUSs&li;d ..•.. __ . --·-· 
BASFsSlsd ••.••••••..•• ' 
WABASH ss/sd ......... , 
MAXELL • TOO LOW TO QUOTE • 
.5V. "-10 sec tor-now aval lable 

a'A • s· 
$20 S21 

2S 24 
29 24 
CALL 

Sectoring must bes eclfled. 

S\li' ore • Vlnvl Storage Pages , .... . . 101$5 

LISAARV OASES 

8 ' Kas-selte/10... .. .. S2.99 
5 'A • Ml11I Kas-sette/10 • $2.49 

• 

HARDHOLE DISK F'ROTECTORS 

Reinforcing rings of tough mylar 
prctecl d is~ hole edge from 
damaae. 

Applloatcrs •••• , ........ . 
Hardnole Rings (50) , , . , .•. 

DISK DfllVE HEAD 
CLEANING KITS 

P1event head crashes and 
ensure error-lrea o~eral!on . 

5 \0I "ore• , . , . , .. .. $19.SO 

51/i " B" 
S3 S4 
s& sa 

SFOC-10C/\SSETTES ............... l0/S7 
(All casseues Include box ano labels.) 

Gel 8 cesse'ltos, C-10 
Sool!>. aod Cassctte/8 
llbraty·Altium, as Illustrated, 
for only •• , • , • SB 

SNAP-Ii POWER CENTER 

Tums 1 outlet Into 6. Wal l 
mount or port.Rble. Olrcull 
brea~er, llghted switch imd 
Ul appr0\l1td. 

~ ·JC3•JC2• .. .................. .. .. S19.9S ' 


We also offer prln ler ribbons, prtntwheets, 
lyps el11menls, equtpmenl covem, power con· 
sotns, papersuppfles, slo!ll!JB and llllng equip· 
ment, lurnllure a.nd many otl111r accessories 
fol word and data proces.slng aystems. Write 
for our flee c:etalog. 

VISA • MASTERCHAl'IGE • MONEY 

ORDERS • CERTIFIED CHECK • FOR 


PERSONAL CHECKS ALLOW TWO WEEKS 

• C.O.O. REQUIRES A 10% DEPOSIT • CAL 


RES. ADD 6% SALES TAX • MIN $2 

SHIPPING & HANDLING • MINIMUM 


ORDER $10 • SATISFACTION GUAAANTEEO 
OR FULL REFUND 

ABM 

PRODUCTS 

{lfli}Ji CLAtREMOl•T ~~ESA BLVD 
SAN DIEGO, CAL1Forrn1A 92 12J 

To11 f<~o 800 654 1555 Otdor On ly 
Ft1' lnlc,mahcn 01 Ct1r1•orn1,-. 011for :o 

(7141 268-3537 

J86 Morch 19112 © l!YTI! Publration• In~ 
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A New TRSDOS7 
TRSDOS 2,JB i!i being provided 

with RSCOBOL, the new RSBASIC 
Model 1 BASIC Compiler, and the 
Se.ries 1 EditarI Assembler. Each of 
these packages requires TRSDOS 2.38 
arid will not nm under older versions 
of TRSDOS or other disk operating 
systems from alterntite vendors (at 
least not at the time of this writingt the 
alternate DOS vendors will probably 
do something to nmtedy this 
situation). 

Because of its dep.ettdence on certain 
features of TRSDOS .2 ,38, the 
RSCOBOL package ccttznot be 1lsed 
without modification on systems thQt 
support double·de11sity disk storage on 
the Model 1, such tl$ LDOS and 
NEWDOS/ 80, alt/tough the e:ctra disk 
storage would eertainly be useful for 
this package. 

A utility, UPGRADE, is provided to 
convert a disk made with older ver­
sions of TRSDOS to rllll under 2.38. 
However, once the r.iisk is upgraded it 
can 110 longer be used with an older 
TRSDOS. UPGRADE also 4eletes any 
system (TRSDOS) files that happen to 
be on t/1e disk being upgraded. 
Thetefore , make si~re you really wcmt 
this to happen before you run the pr:o­
gram! 

Tlie major cliange to TRSDOS is in 
the way it maintains the end-of-file 
(EOF) inf0Hhatior1 in a disk's direc­
tory. The old syste~ maintai11ed i:i 

2-byk! count of sectors in use by the 
file , plus a 1-byt offset of the last byte 
in use irl the last sector. The r1ew 

system maintains thes 3 bytes dif­
ferently . Together, the 3 byt~ com­
prise a ttue total byte length of the file; 
if the EOF offset byte is not -z.ero, the 
sector-ao14nt byte is one less than it was 
under the old system. 

New TRSDOS 
One of the biggest surprises of this 

pack.age was the introduction of a 
new version of DOS (disk operating 
system) for the Model l, TRSDOS 
2.38. 1 had seen no mention of this 
upgrade when I purchased 
RSCOBOL. Although this new 
release is only slightly different from 
TRSDOS 2.3, one of its changes is 
significant enough to make 2.3B disks 

JronicaUy, this is tfle wqy Apparat's 
NEWDOS systems have always mairl­
tai11ed t11e EOF internwly. ft was a 
''correction " to TRSDOS 2.1 noted in 
t11e documentation for NEWDOS 2.1 , 
released more t/1"11 two yea~ ago. 
NEWDOS systems, however, convert 
t11e EOF dt:Jta to be compatible wit>1 
TRSDOS 2.3 1s "incorrect" method 
when they write the EOF to the disk 
directory. This makes NEWDOS­
created disk files eorr~paHble with 
TRSDOS 2,3 4rld earlier systems, but 
incompatible with TRSDOS 2.38­
which uses t/te NEWDOS EOF method 
not on1y internally, but also in the disk 
direr::tory, If you are confused, imagine 
tl1e fun this creates when you have 
disks generated by both systems in 
your library! 

Jn practice, this means that imy 
machine-language program tftat does 
pliysical record disk 110 and maintains 
the EOF pointer itself will not funcliori 
properly under TRSDOS 2.38. For ex­
ample, you c(Qlnot use Radio Sh(:lck's 
Scripsit to edit RSCOBOL source files 
witl101it using a utility to move lhe files 
back and forth between TRSDOS 2.3 
and 2.38 disks. However, Radio Shack 
pf'ovides only a utility for converting 
all the files on a 2.3 disk to 2 .38 for­
mat. It is unfortunate that RadioShack 
had to make fh1JSe dumges to 
TRSOOS, as they wll/ certainly cause 
lots of confusion for thousands of 
TRS-80 users. /!ditor's Note: TRSDOS 
2,JB is not a replacement for TRSDOS 
2.3. Radio Shack says it is only re­
quired foJ1 use with the RSCOBOL, 
Series l Editor/Assembler, and 
RSBASIC Compiler packages. 
.. . SJW] 

incompatible with any other TRS-80 
disk operating system, including 
NEWDOS, LOOS, TRSDOS 2,3, and 
ils predecessors. This raises many "in­
teresting" {read "painful") problems 
with file sharing between the various 
systems. 

System O verview 
The RSCOBOl system is heavily 

disk oriented. It requires two disk 
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16K RAMBOARD 
by ConComp 

for Apple II 
Computers 

FOR ONLY $129 

AVAILABW NOW 

ORDER TOLL FREE 
800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 
Telex 695-000 Beta CCMO 

ZENITH 
12" 

GREEN 

$139 
IBM 

ACCESSORIES 
BV TECMAR 

256 K O')lha11111Jc Ralb C.•rd . ............... . . 
Hi-SpHd Parall~ll / 0 Cord • .. , •• , •.• • . 
111-SpndSeriol l / O Card • • , •• , • . ,., , ., 
Re.al•Ttmw S'Jt 1em Clock. ..... . . ....... . 
Car-d E•p:anlf.lou Ch.••sb ..... ... ....... .. 

Cl\LL 
FOR 

BE.ST 
PRICES 

And M•nv Mor11-Acc:ai"_o_•_•,..._•____--I 

Ontc'"lng lin.fo:rm.atlon.: Pb_oo• o~rct. an u•lng VISA., 
MASTERCARD. AM£Rl~N £XP R£SS. DCNEH'S 
CLUB CARTE BLANCHE. bani< "'''" lHn•I•• · 
cathl~r"w o .r c•rtltfied t:h•c."-~ money ot"de-r. or per.. 
1.on•I cihcc::;li (i1U11w C•n d.a11s lo c'leca.r). Un1•1s. Pl•P•id 

' with c:•sh. ptl!'a..e add S~ fol' •hlppin-g_,. "hapdUng lllnd 
tn.11u.ranc• (mlnimu• 5'.00). C.llfarn!a ruid&ht• •dd 
'"" ••l'Cl:li •••• Fore.•an Ul§:IO••n plt::a•c. •dd • o" for 
11hlpplng. OEM"•· ln•t:lru1.•0-ldl •nd corpor•tlo1H 
pie.••• Hind ror. wrih•n quut•tion. AJI v;mulp•Hl!:nC hi 
•ubjeC"t to prt.ce dt•n.n~ •nd •v•.U•bUll\i iirrilthou l 
notice. AU e q"lpme-n t I• new and comphtfe wUh 
m•nura-c1ur•r' s; •n•nty {at :Ht•lly 90 d'llV•} . 
SboWl"oOm pri<:41!!~ may J.Uf1u h-o-m mdl ordir.r prioc.li. 

Send Orders to: 

CS®ITU00DODO@G' 
CS®Uill~Q0\1@!?0 Mail Order 

8314 Parkway Drive 
La Mesa, California 92041 
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There's a 101 ol eitcallent compulers on 
the market, bul make sure you don't gal 
sold a syslam thal lsn'1 rlghl for your 
needs. Ffnd oul about available sollwara 
before buying hardware or you may end 
up with a lemon instead ol an apple. 
The lnternatlonal Microcomputer Solt· 
ware Directory (IMSOj ls quite simply the 
besl reference source on microcomputer 
sortware . Five lmportanl features have 
put II llJst In ils tleld. 

I Comp,ahan• lv•• Ou1 database con­
iams 11111 Clet.s11s ol over seven th01.<Sand 

programs coveong every conceivable 
business appHca l•on 

R Up-t o·data: The cJUeclory .s being con­
lio unually upe1a1eo 10 include Ille"very la test 
sollwate available 

I Ralavant: Tho IMSO only con tains pro­
grams speclfically w11Uan ror m1c1ocom­

pu1ers 

q • • r·to· uea: Fully 1noexeC1 and cross­
reterenced so you can access 1ne 10101­

mauon you need 1n a ma11er ol secOllOs 

ftlndapandant: We have no aUilia~on 
" wl(h any compurer manuracturer ot sol l ­

ware t1ouses llSled so all lhe 1nlormanon rs 
comp1e1ely Ot>Jecllve 

ON·LINE SERVICE rne IMSD 16 availatlle 00­
lme rhrough Lockheed 0 1a1og lnlorrnallon Ser· 
vr<:es starling early 1982 

ON-OE.MAND SERVICE. We ar atso atlle to 
provide up-10-1lle-rninu1e 1nlormat1on on de· 
ma nd by teleprione or mall 
MINI-COMP UTER OtRECTORV Available 
early l 982 Oela1ls on raquesl. 

lllTERNATllmAL 
M-IMPITEll

llFTWllE 
DIREITll~ 

-·------------- ­1982. Edition now • 'Hll•bt• - lncludH 
J • nu•ry '82 upd•I•. ORDER YOUR COPY 
TOOAY - ONLY $34,05. 

No risk otter. II not a1>so1u1ely Clel19h t~d . pu•• 
c hase p<1ce w1 11be reru11deel 

Name 

Add1ess 

. Check enclosed, please aod $2.95 
posrage 

All Major cred11 cards accep1e<j , Telephone 
01ders welcome 

Ace " No 
Please 5tale which Exo Oa1e__ __ 

=~ ~ 
~ 

~~~~~-:~sFOl'ITCOLL~,COBC~21
1a 1:io1i •e1.,57; -

drives. Since the compiler and the 
run-time module both use overlays, 
these disks must always be online 
during compilation and execution . 

During compilation, the files in 
table 1 must be online. During execu­
tion of COBOL programs, the files j n 

table 2 must be online. The best way 
to set up the disks in a two-drive 
system has the disk in drive 0 contain­
ing TRSDOS and either all the files 
needed to compiJe a program or all 
the files needed to run one. This 
allows the disk in drive 1 to be for­
matted as a "data disk," with all its 
space available for COBOL source 
code, object code, and / or the files 
used by applications programs. In 
fact , the disk containing both 
TRSDOS and the run-time system 
has enough space for a sizable 
COBOL object program, allowing 
drive 1 to be used entirely for data. 

Unfortunately, Radio Shack didn't 
see it this way and its disks are set up 
differently. Only the run-time disk 
contains the TRSDOS system files. 
This disk does not contain the run­
time debugger overlay , RSCBLD13/ 
OBJ . That file is on the disk that must 
go ln drive 1. The second disk con­

tains the COBOL compiler, alJ 
overlays, and the COBOL editor. I 
since this disk does not cont< 
TRSDOS, you must have a disk cc 
taining TRSDOS in drive 0 while y 
are compiJing. Where should you r 
your COBOL source code and obj1 
code? Take your pick, but you mi 
share space on the same disk w 
either TRSDOS or the compiler a 
its overlays. 

Why the fuss about file placeme1 
After all, can't you just use COPY 
move the files around to achiev~ 
more logical placement? Due to an 
explicable move on Radio Shae 
part, you can' t. Although the disk~ 
a whole can be copied using 
BACKUP utility, all the COB1 

system files are password protec 
and can 't be copied individual 
Frankly. the logic of this escapes r 
There is no protection agajnst pira 
as both disks may be copied fre 
with no restrictions. But the licern 
owner of the system is preven 
from moving individual files arou 
to increase the usefulness of 
system. Does anyone in Fort Wo 
care to explain this policy? lt is eit: 
a slip-up or Radio Shack is trying 

Fiie Function Size,GRANS 

RUNCOBOUCMD COBOL Run-trme 25 
RSCBLD13/0BJ Debugger overlay 2 

(Only needed II 
debugger Is used) 

•One GRAN =five 256-byte sectors, or 1280 bytes. 

Table 1: Tlil!se files must be online during program compilation . 

Fi le Function Size, GRAN~ 

RSCOBOLJCMD COBOL Complier 23 
RSCBL213/08J Compiler overlay 6 
RSCBL313/0BJ Compiler overlay 6 
RSCBL413/0BJ Compiler overlay 5 

'One GRAN::;.five 256-byte sectors, or 1280 bytes. 

Table 2: These files must be online during program. execution. 
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L~.ASING
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at your 
FALS Dealer. 

I_-­
Your Ford Authorized Leas­

ing System Dealer offers a 
comprehensive package of 
benefits designed to take 
the hassle out of leasing a 
car. Just purchase the 
parts of the package that 
suit you best. Its as simple 
as that. 
• The Ford Extended 

Service Plan gives parts 

~~i~~c?'~~ ~~~~~;~~r 
warranty • FALS Main­
tenance Leasing. It means 
your car is cared for by 
Ford-trained professionals 
using the latest diagnostic 
equipment and tools • A 
Ford Auto Club member­
ship provides you with 

emergency road service 
reimbursement • Preferred 
Insurance Program. Your 

insurance can be conven­ientfy arranged by your 
FALS Dealer: One-stop 
leasing. Its simple, com­
prehensive and hassle free. 

t~:~!~;fs~ur FALS Dealer 

Check your Yellow Pages for 
your nearest Ford Authorized 
Leasing System Dealer: 

.E,~b.§ 

~=i;j••M~~ ~
FORD DIVISION 

LOOKOUT WORLD 

HERE COMES FORD 
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Announcing the new quick and easy 
way to write custom business applications 

in hours instead of weeks. 

At last, you can gel a microcomputer 
business applicatlon development system 
that is deslgned for one purpose 
only .. , fast production of bug-free 
professional-looking custom business 
app,ications. 

"Thinks" the Way Business Thinks 
Qulc-N-Easl is the revolutionary screen­
format-oriented application development 
syslem that lhinks In terms or transactions, 
records and fields. The same way business 
thinks. Ou lc-N-Easi expects an application 
to include custom formatted key entry. II 
lets you set up the character, field, and 
record validity checks business wants by 
merely fitting in lhe blanks , It automatically 
slgnals in rear time when errors occur 
and "explains" what is wrong In plain 
Engllsh messages you select for each 
custom application. 

Much Faster than BASIC 
Ouic-N-Easi programming Is much faster 
than BASIC because the standard busi· 
ness applications (key input, life handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub­
routines. To produce finished profes.sional 
1ooking custom busln~s programs, you 
merely: 

G 
Draw lhe business formats directly 

on the CRT In minutes. 

G Fill in the blanks for field attribu les, 
validations, tables. etc. 

G Invoke the Quic-N-Easi interpreter 
to check fields against tables, check 
limits, access data files , and perform 
business calculations. etc. 

G Optionally define file and output 
formats right on the screen. 

Pays for Itself in a Week 
By eliminating the coding drudgery of 
wrlllng screen, field , me, and format 
programs in BAS.IC, programmers are 
rree to concentrate on the unique business 
aspects or each custom application . No 
prolesslonal programmer can afford lo 
develop one more business applfcat lon 
without Ouic-N-Easi. The savings are so 
significant wlth Quic-N-Easl. it can aclually 
pay for Itself in only one week. 

Gives You Much More than a 
Screen Builder ... the Only 
Complete Business Development 
System for Microcomputers 
Ouic-N-Easi handles the entire application 
development job from key entry to final 
output. You gel everything you need, 
Including detailed documentation to begin 
writing professional programs the fi rst 
day. You get , .. 

r.J A singularly capable Ouic-N-Easi 
L.::l screen builder 

G 
A comprehensive parameter driven 

Ouic-N-Easi content editor 

G A full Qu ic-N-Easl lnterpretel 
language 

G A complete Ouic-N-Easi file 
management system w1th Index 
Sequential, Random, and 
Sequential File Access Method 

,_A complete Quic-N-Easl print lormat G handler 

r.J A detailed Ouio-N-Easi reference 
L:J manual 

G A Quic-N-Easi self-teaching gulde 

G A Ouic-N-Easi quick reference card 

G An interlace to other program mes 

ORDER NOW-Don't Waste 
One More Day Cod.ing BASIC 
Your 1ime Is too valuable to waste hours 
on end writlng BASIC code. The first 
week you use Quic-N-Easl , your finished 
busfness programs will look better , run 
better, and relurn more dollars lo you . 
Don't delay. Order Ouick-N·Easi today. 
Phone ..• 215 968-0689 

ou1c· n ·easrM 

STANDARD MICROSYSTEMS INC. 
136 GRAN ITE Kill COURl , LANGHO RN E. P.11. 190•7 

Pricing Information 

• Complete Quic-N-Easi system $395 

• Manual only $60 
• Visa and Mastercard accepted 

• Dealer Inquiries Invited 

Minimum System Requirements 
Z80 • 48K • Floppy Disc 
• CPIM (except TRSBO Mod Ill) 

Disk Formats 
a• Single Density • VECTOR 
GRAPHICS • MICROPOLIS Mod 2 • 
TRSBO Mod II • TASSO Mod Ill • APPLE 
• OSBORNE • !NT ERTEC • ZENITH 

Apple, CPIM, lnlertea, Mlcropolis. and TRS6CI nre 
1radernarks 01 A(iplo C()fnl"Jl!H, Olg•lal Rr>•earch, tn1e11ec 
D~la Systems, Micropotl" Corp., and Tot1dV Corp 
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Listing 1: A sample program created using the COBOL development system . The pro­sell more disk drives. [Editor's Note: 
gram searches sequential disk files for records that match tire key entered by the user. Radio Sfrnck r!!plied saying that they 
For a further explanation of how this COBOL program operates. see the text box on l1ave been using th£s same method of 
page 392. protecting their application software 

program files on all Model II soft­
TRS..130 /iod<~ l I/Ill COBOi_ mt1/COE10L L 3B I OB/l7/ El1 ua : ao : r;;;i F'A(;l'. ware. They stressed that tin's does not 
SOURC"" FILE ! SAHPL.E or-·r.mN LIST! IT .l( L " 1 0 ...1 

represent a change i11 Tandy pol.icy 
LINE DEUUG PG/Lflt A ••• B •• , , . . .. ... , • ., , , .,, .. ,, ... .. , , ..... ....... .. . . ~••·•~ ·••••• •• • 
 and emphasized tl1at there are no 

1 no o1 00 IDENTIFICATION DIVISI0"1 . restrictions on backups, only on 

2 00 0110 l"RllGRAH-IO , 

3 0001 20 SAMf'LE . copying indiv idual files . ...SJW] 

'I 110 01 ,10 AUTHOR . 

!'i 11 O O l 'l O li:OHL ANO ARCHER , 
 For those who own disk editors 
l o 0 0015 0 ClATE-Ml~IHEN. such as Apparat's Superzap and are 
7 000160 29 J ULY 19131. 

a 000110 familiar with the disk-directory struc­
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10 0 001 9 0 ture, it is a simple matter to overcome 
H 0002llU COl'iF"l:GURATIDN SECTION, this problem by zapping the pass­
1 ;! (I 00?. l 0 SOURCE-COHF1JTEI< , f<Hr., 

13 0 0 0220 OBJECT-COHPUTE'.R . R/iC. words. However. sensible use of the 

l ~ 0 0 023 0 
l~ 0002 'l 0 I NPUT- OUTPIIT SECTl"ON , system should not be restricted to 
16 0 0 0250 FILE-CONT ROL . those with this knowledge . 17 00 02l1 0 5 ElJ;;cT J;NFILE ASSIGN TO I NPUT• ' INFILE/ OAT : 1 • , 

18 0 00270 

l'i' 1) 0 02iJO DATA orv:tSION. 

:!O 0002'10 
 One of the biggest
Zl 00 0300 FILE SECTION. 

22 000310 FO I NF.I:LE 
 surprises was the
2.3 11 003:!0 LABEL RECORDS ARE DMITTEO , 

2 '1 11 0 0330 01 INFILE-RECORO pre X(BOJ. 
 Introduction of a:ZS OOD:!l'JO 

Z6 110 0350 WORKJ:NG~SIDfi·AGE SEC1"ION. 
 new version of DOS27 000360 

:!a 0003 70 0 1 IN-·REC DRD. 

2<;' U0 03BO 05 RECORD-KEY 
 F'IC Xt S ) . for the Model I. 

3 0 OOO:;!'i'O OS RE ST- OF·-RECORO r-·:rc Xt7;:r l , 

31 UOO'IO O 

3"' IJOO'l l O Cit lJSER- tiu:ns-r-u 1c PIC )()(X VALUE 'NO" , On the positive side, all com­
33 U00'120 EIB use:r.:- nUITS VAL UE 'YES ' . 

3 '1 0[)0'1 3 0 ponents of the RSCOBOL system ap ­

35 000'1'10 01 MORE'.-OA A-REMAINS- FLAG f •IC xxx VALUE • yes • . 

36 QOCl'lS O BB ~~0-MDRE·-OATl'HlEMAlNS VAL UE ' NO" , pear to honor the high memory 

37 000'160 98 HORE- OA1'A-f\l::MAINS VAL UE ' YES ' , 
 pointer address stored at location30 0 0 0'!70 
39 UOO'!EIO 01 REOIJEST-l(EY- HSC. hexadecimal 4049. This is not docu­
'10 OOO'l90 OS f"IL L£R F'IC X<'!Ol 
'ti 000500 VALUE ' TYPI". SELECTION l(EY <Or.: l1 l'U QUIT) ' , mented, but by using a disassembler I 
'1 2 000510 found code referencing hexadecimal '13 0 00520 0 1 WA! 1'- HSC . 
•l'I 00 0530 05 FILLER PIC X<'!Ol 4049 during the start-up phase of
'l':i 0 0 05'10 VA LUE " H'.l:T (E NTER> TO CONTDILJE' . 
' 16 0 00550 U5 '4Arr-CHAR Pre X ( °' ) . both the compiler and the run-time 
17 0 0 0560 package in a manner that suggested it'18 0 0 0"70 01 SELECT- I< Y P I C XC 5 ) • 
49 OOOSEIO was using hexadecimal 4049 as a 
::iO OOO:l90/ EJECT pointer to of5 1 0 0060 0 PROCEDURE OIV:tS:tDN. the top available 
~ 000610 memory. I have also been using a 
!'i3 > OOOO 000620 RECOf..:0 - SELECTIOl-t- AND- OISi>LAY . 

S 'l '.> 0000 000630 PERFORM GCT- l(EY - ANO -SEARCH-FILE serial printer driver that protects its.elf 

~ 0006'10 Ul'iTIL USER-nurrs. 

56 :> llOOA 0 0 06 5 0 STOP RUN, by storing the last available address 

':i7 0 00660 below itself at hexadecimal 4049. I:;;a >on oc ono670 GET-f(EY-AND-SEAl~H - .Fil.E 

59 > OOOC OOOMlO Dlm' LAY REl~UEST-l(EY-MSG , L '.rNF. 2 • ERASE . have- experienced no difficulties with 
60 > Dl111 000690 ACCEP T S'ELECT- HEY' r ·os:ni:cJN 0. f'RCIMPT . !:CHO. 
61 > U01C 000700 IF' SELECT- l(E'Y "' "O' the use of this driver during compila­
62 000710 MOVE "YES " ·ro USER- QUITS- FLAG tion and execution of COBOL pro­63 00072 0 ELSE 

6 '1 000730 OPEN INPUT TNFlL E 
 grams. If you have an application for 
65 0007'10 PERFORM SEARCH- FILE- ANO- DISl"l- AY- RfCCORO 
66 0 00750 UN'"l':t l NO-•HOr<E- OATA-REMi'IINS this, I recommend careful testing to 
67 000760 Cl. DSE INF"ILE 
68 0 0 0770 MOVE ·ve:s· 1'0 MORE-OATA- REMAINS- Fl.l'>G make sure that it works . 
69 0 0 07SO DlSr"LAY WAIT- MSG In case you haven't seen a reference 
70 0 0 07'70 ACCEPT WA I T- Cl-4AR• f •c1srrrm.. o. f''ROHl'°'I' • ECHO. 

71 0 00800 to this before, most Model f DOS 

72 ~0~50 000910 SEARCH-FILE-AND-DI S l''LAY- RECORU , 
7 3 > 0 050 000920 READ INl'"ILE I NTO :tN- RECCIRO systems, including TRSDOS 2.3B, 
7 '1 000930 AT END HOVE 'NO ' TO MCIRE-UA"IA - f~E:HAlNS- L AG . store a pointer at location hexa­
75 > 0060 00 OF.l'lO IF HORF.:- ()l:ffA- HEMAINS 

76 0 0 0050 ANO RECORD-f~EY 1:s ElllU\L TO SRECT-l(EY 
 decimal 4049 to the last byte of 
77 OOU660 olSF'LAY IN- RECORD · 
76 000070 available memory. Anything stored 
79 UODGEIO ENO PROGRAM . after the address contained in hexa­

decimal 4049 is "protected"; pro­
grams that follow this protocol , as 
RSCO BO L appears to, are careful not 
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A Sample RSCOBOL Program 
The sf:fmple RSCOBOL program 

shown in listing 1 prompts rhe user to 
type in a selech'on key (a string ofup to 
five chf:fracters); it then reads through a 
sequentially organized d~k file and 
campqres the first five characters of 
each record .in thfd file against the 
string typed in at the keyboard. All 
records whose first 5 b11tes match the 
specified string are listed on the screen . 
This- process is repeated until the user 
types Q instead of a key value. 

The !DENT/FICA TION DIVISION 
of tl1e program, lines 1 (hroagh 7, is 
treated as a comment by the compiler. 
It tells the program's name, its author, 
and the date It was writtf'n . 

The ENVJRONM.ENT DIVJSION 
contains a CONFIGURATION SEC­
TION. This identifies the SOURCE 
COMPUTER,, or tllf! system on which 
the program Wa5 compiled, as RMC 
(Ryan-McFarfand COBOL). The OB­
JECT COMPUTER is the system on 
which the program will nm: this is also 
RMC. 

The INPUT-OUTPUT SECTION 
serves to establish connections be­
tween real disk file names and ptogram 
identifiers for files. In this instance, 
line 17 logically connects the program 
file identifier INF/LE with the TRSDOS 
file INFiLEI DAT:l. A program 
variable coi4ld have been· specified in­
stead of the /'iteral string 
INFJLEJDAT~1, wl1icl1 would !lave 
aIfawed the file name to be :specified al 
run-time rather than compile-time. 
The keyword lNPUT specifies that this 
file is to be used for INPUT only . 

The DATA DfVISION contains 
declarations for all program variables. 
Program variables in COBOL are 
ref:erred to ~ ''data items. " The FJLE 
SECTION contains a description of the 
disk records Jhat will be read from the 
sequentially organized file 1NFILE. Tl1 11 
WORKING-STORAGE SECTION 
contains aec/aratfons for all the pro­
gram data items. JN-RECORD is the 

name for the "group" data item com­
prising RECORD-KEY arid REST,OF­
RECORD. Tfie clause PIC X(5) on 
RECORD-KEY declares that data item 
to be a 5-byte long sfring of 
alphamlmeric characters. (PJC stands 
for PICTURE: X stands for a number 
or an alphabetical cl1aracter.) 

The data item USER-QUTTS-FLAG 
in line 32 illustrates one of COBOL's 
powerful tools for enlmncing program 
readability. This flag is a 3-byte 
character string (PIC XXX) that initial­
ly has the value "NO". USER-QUITS 
In line 33 is a "Level 88" item: it gives a 
name to possible vnfue of USER­Q 

QUITS-FLAG . Irr line 54 of the pro­
gram. the statement PERFORM GET­
KEY~AND-S EAR CH-FJLE UNTIL 
USER-QUITS serves to repeatedly per­
form the code pnragraph labeled GET­
KEY-AND-SEARCff-FllE until tlie 
USER-QUITS-FLAG asstjmes the value 
named by USER-QUITS, in this case 
f11e string "YES". MORE-DATA­
REMAINS-FLAG is 1motlre•· 11.rample 
of the use of "Level 88" data items. 

REQUEST-KEY-MSG and WAIT­
MSG are data items co,·1tairi ing 

prompts to be printed on tile screen 
using fhe DJSPLA Y st11tement. TJ1e 
VA LUE dat~se gives l/iem initial 
values. 

The PROCEDURE DIVISION of a 
COBOL program is where the work 
gets done. ft is divided into "para­
grnpl15, '' each labeled by a name start­
ing ill the second column . The first 
paragrnph is named RECORD-SE/.,EC­
TION-AND-DISPLA Y. /1 c:ontai11s 
only ri.00 statements: one that has been 
e.rplai11ed afniady, and STOP RUN, 
u.Jliic/1 halts program execution and 
returns control ro TRSDOS. 

T/ie next paragmph. labeled GET­
KEY-AND-5EARCH-FILE. is tire one 
PERFORMed repeatedly by the first 
paragrap/t. It clears the screen 
(ERASE) and puts 1he REQUEST-KEY­
MSG or1 the second line of the screen. 

It then ACCEPTs a user respol'lSe from 
the keyboard, w/1ich goes into the data 
item called SELECT-KEY. POSJTION 
D means leave the cursor where it is: 
PROMPT puts m•t a prompt of tmde r­
scores the size of tlte data item 
SELECT-KEY~ ECHO sends what i's 
typed at the keyboard to the screen. 
The user is not allowed to type in more 
chatacters than will fit in the data item 
(o ne per underscore prompt 
character) . 

The IF statement in line 61 tests the 
value of SELECT-KEY typed by the 
user: if Q is typed, it puts the value 
"YES " in the USER-QUITS-FLAG. 
T11is causes tem1ination of the program 
because the UNTIL USER-QUITS test 
in line 55 11ow f'v aluates as true. 

If t/1e user types anything other t>1a11 
Q, the ELSE part of the lF statement is 
executed starti11g at line 64. The file IN­
FILE is opened for INPUT, and the 
paragraph SEARCH-FILE-AND­
DTSPLA Y-RECORD is performed for 
each record in the file . When the file 
has been completely processed. it is 
closed in line 67, the flag MORE­
DA TA-REMAINS is reset to ''YES'' for 
the next time through the loop , and a 
messsage is displayed felling the user to 
hit the ENTER key to continue (lines 
69 and 70). 

Tl7e SEARCH-F/lE-AND-DJS­
PLA ¥-RECORD paragraph reads the 
next record from INF/LE irrto the data 
i.tem IN-RECORD. W11er1 the end of 
tJie file i.s reached, tile word "NO'' is 
put into th e MORE- DATA ­
REMAINS-FLAG . Th is makes the test 
UNTIL NO-MORE-DATA-REMAINS 
i11 line 66 evaluate as true. If t/1e end of 
the file is not r~ached, the RECORD­
KEY field of t/te record read in from 
the file is compared to the SELECT~ 
KEY typed in by the. user. If they 
niatch, the e11tire record is displayed 
on the screeri by the DISPLAY state­
m11nt in li11e 77. 

to use any memory past this point. 
This means that you can load any 
machine-language routines into high 
memory and set hexadecimal 4049 to 
point below them; the RSCOBOL 
system will not clobber your 
machine-language programs. 

To give you a feeling for the 
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system , 1 will explain the procedure 
followed to create, compile, and run 
the COBOL program shown in listing 
1. This is a short (by COBOL stan­
dards ) program that searches a se­
quential disk file (very similar to a 
BASIC sequential file) for records 
whose key fields match the one typed 

in at the keyboard. All matching 
records are displayed on the screen. 

COBOL Editor 
To create a COBOL source pro­

gram, some type of text editor must 
be used . lf you are accustomed to 
full-screen editors, you will be disap­
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The Newest, Easiest to Usej 

Low-Cost Word Processor 


The word processor you choose 
shoLild be powerfu l, yet simple to use. 
It should have the features of expensive 
word processors, and sti ll be reason­
ably priced. And it should be ab le to 
run on any Apple II comp uter without 
requiring yo u to spend a few hundred 
dollars to buy add itiona l hardware to 
make the p rogram compatible with tht> 
compu tt>r. 

T he word processor that best mee ts 
these requirements is Hayden's new PIE 
Writer: Wo rd Process ing Syste m . 
Here's wha t Joh n Martellaro of Peelings 
Il magaz ine (the only independent 
magazine devoted solely to the eva lua­
tion of Apple software ) has to say 
about an earlier version of PIE Writer . 

. o ne of the best Word Processors 
ava il ab le for the money. It has an abun­
<lance of user-oriented featmes .. . is 
very fast and ha a powerful editor 
.. . has lo be considered a best-buy 
word processor. For the money spent , 
it cannot be beat. The aesthe tics of 
the input. the power of the editor and 
formatte r a nd the flexib ilit y are 
impressive . 

PROPORTIONAL AND 
INCREMENT AL SPACING 
ADDED 

And now PIE Writer is even better. 
We've added the ability to do incre­
mental spac ing so that fractio ns o ~ a 
space can be added between words 
when justi fyi ng text. This makes the 
distribu tion of the space req uired to fi ll 
out a justified line more u.niform and 
less noticeable . In addition. with il·s op­
tiona l p ropor tiona l spaci ng fo rmatter 
program, P IE Writer becomes the 
ONLY word processor that can print 
trne proportionally spaced documents. 
Even WordStarrn at almos t 3 times the 
pr1ce, can' t do tha t. PIE Writer can also 
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save the final fo rmatted text o n a disk 
for p rinting al a la ter ti me. 

PIE WRITER IS EASY TO USE 
Because it is so s imple to learn , PIE 

Wri ter can be used by anyone who ca n 
Lise a typewrit er. The new, sim pli fied 
manual and interactive tutorial w ill 
have even the inexperienced user up 
and running quickly . In just a matter of 
minute you wil l lea rn how to enter and 
delete text , modify what has already 
been entered and format your info r· 
rnation so that it is printed exact ly the 
way you want it. 

PJE WRITER 15 VERSATILE 
Versatility and compatibi lity are two 

import ant fea tures of PIE Writer. W hile 
some word processors For the Apple II 
comp uter will o nl y work with specific 
accessci ries, such as 80-column display 
boards , lowercase ada pte rs and 
printers. PIE Writer is versa ti le enoL1gh 
to wo rk w ith .:ilrnost a ny combination 
of these . for example. the standard ver­
sion is avai lable for use o n standard 
Apple II compu ters with a 40-column 
display . H wevl:'r . if yo u have any of 
the commonly ava ilable 80-column d is­
play boards. such as the Videx Video 
Term. Sup'r Term , Smarterm or Dou­
ble V ision , we have a version of PIE 
Writer fo r you. Specify the version you 
w;:int when ordering. 

Whi le the standard Apple com pu ter 
does not permit the user to enter lower­
ca e characlers ITom the keyboard , P lE 
W ri ter doe . Even mo re, P IE Wri ter 
supports a w ide variety of lowercase 
adaplers that arc ava ilable . sllch as 
those that are available from Dan Pay ­
mar. Lazer Sys tems and Videx . 

In additio n, PIE Wri ter pe rm its the 
user to d ispl ay and print li nes as long 
as 132 characters (for the SO-column 
vers ion of PIE Writer) . If yoL1 wan t to 

see what your text will look li ke on the 
printed page before it ge ts there, you 
can preview the fin al page 24 lines at a 
time a nd check for page breaks and 
even get a final page count before the 
document is printed. 

So why set tle for less than the best. 
Ge t PIE Writer today. A comparison 
with the o ther lead ing word processor 
ough t to co nvince you. 

l'IE 
Writer WordSrarfM 

tncremental ipacmg 
1m ,cro~pacing' Yes Yes 

Propontonal spacing Yes· No 
Splrt and glue Yes Yes 

Word Wrap Around Yes Yes 
rage scro tl tnJi 

l lorward & backwcr / Yes Yes 
Supports upper & 

lo wer case adapters Yes Yes 
Au to mauc cenrenng Yes Yei 
Custom lorm letter1 Yes Yes 

s~ves 1ex1 o• 
bln<1ry flies Yes No 

Flexible lormanlng Yes Yes 
Suppress.eel & 

coni 1n"ed page 
n umbenng Ye.s Yes 

Hypl1en~uon No Yes 
Sa v!' 1 ext segment to 

~new frle Ye~ Ye.s 
In sert rexc from 

ilnOth~r me Ye~ Ve; 
Underlining Yes Ye s 

Aurom<ltJc se,1ro1 
& reprace Ye\ Y~s 

Edit.I page brea ks Yes Yes 
Status dtSp l~y \'es Yes 

SO-co lumn board vcr· 
srom fo1 the Apple 6 3 

Price o f so ftware S149.'~5 H ' S 00 
Toiat /m1a11ed price 

• Optional 
s I q9 95 S7,;>4 00.. 

' 'Includes U49 for a ZBO c.1rd 

How to order: ca ll 800-63 J-0856. or 
write to Hayden Book Co ., Inc., 50 
Essex Street, Roche ll e Park, N .J. 
07662. Also avai lable from your local 
computer store. 

01r l ~.1 1 1:. ,, 1t•91..re•t-U cr'""1rw•r1t,.i '- lit l\o·1-..10P•o 1m t1rn.:ii11<m.•I. 
Aippif•1\ •'t'g1\ l t"ff' i l 1 1 ,1 11t·m,11~ 1..1r Apr.tiii· Cun1111.1J•·• r1•1 11t•.:11, , 
I\ ol,fl~llt' • l ,'i lffl t•,1yOc:•11 i311r16t (1, 

l!YTE M.ar<b 19!2 393 

http:01rl~.11


L 

CPIM.. 

SOFTWARE 


LARGEST SELECTION 

IN U.S.A. 


. 

WORDSTARQUICK.SCREENdBASEll 

Fol< &Geller MlcroproA.shton-Tate 

$149 
 $299$595 
,. 

MICROTAXSUPERCALCCB..SO 
\!) 

SorcimCompiler Systems Mlcrotax. Systems 

s239
s419 CALL 
T/MAKERMAILMERGESPELLSTAR 

Lifeboal Assoc .Mlcropro Micropro 

sgg 
 s229$169 
BASIC "' I!: 

COMPILERCALCSTARMICROPLAN 
MicrosoftMicroproChang Labs 

s349 s325s219 

\ I 

SELECT FMS-80BASIC80 
Systems PlusMicrosoft S.l.S. 

$284 s395 
 SS49 
SAVE ON HARDWARE 

fElEVIDE0910 
TElEVIOEO 950 . 
C ITOHSTARWRlrER 
C 11011 PROWRll ER 
IOS560G 

$575 00 
S955.00 

S 1429.00 
SS59.oo 

SU)(;ODO 

MICROSOFTSOFlCARO 
l\LTOSPAODUCTS 
ZENITH PRODUC TS 
c.cs " ooucrs . 
AF\CHIVESl'FIODUCTS 
XERO COMPUTERS 

' $289.00 
LEss20·.... 
LESS20•.. 
LESS2D0 

.. 

LESS20~ 
LESS ! !>•. 

CPJM Is a Tra~m~rk of Diyllal Research 

standard 

soltwa1e 

CORPORATION OF AMERICA 
10 MAZZEO DRIVE, RANDOLPH, MA. 02368 

817-983·7220 
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pointed with RSCOBOL's editor. Un­
til there is a version of Scripsit or 
another full-screen editor that works J 
with TRSDOS 2.3B, your only op­
tion is to use the line-oriented editor 
included with the RSCOBOL pack­
age. This editor1 CEDIT, is written in 
assembly ]anguage. It is very similar 
to the original Model I EDTASM 
(Eclitor-Assembler) package, which in 
tum bears a close resemblance to the 
Level Il BASIC editor. CEDIT doe 
have a few enhancements, most 
noticeably the inclusion of a global 
"replace text" command. All CED!T 
commands can be abbreviated to a 
single letter. 

If you are accustomed 

to full-screen editors, 


you wm be 

disappointed with 

RSCOBOL's editor. 


CBDIT loads all the text to be 
edited into memory and saves every­
thing to disk at once . It is not a 
memory buffer editor, such as the one 
supplied with Radio Shack's FOR­
TRAN package. Thus, you are re­
stricted to editing files that will fit in 
memory all at one time. CEDIT saves 
COBOL source programs on disk in a 
plain ASOl format; blanks and line 
numbers are not compressed in any 
way . 

U you look through the CEDIT 
portion of the RSCOBOL manual , do 
not be misled by the section titled 
"Source Pile Format11 on page 3. It im­
pHes that each line of source code 
takes up its own256-byte disk record. 
Fortunately, this is not true. Source 
code lines are packed together and 
terminated by carriage returns, as in 
most other TRS-80 editors. The entire 
file. is terminated by a hex.adecima] 
lA byte. 

When you are ready to use CEDIT 
to create a COBOL source program, 
you must decide which disks to put 
on1ine. l have a clisk that contains 
TRSDOS, CEDlT , and the [RSCOBOL compiler. This disk goes 
into drive 0, and a blank disk in drive 
1 holds the COBOL source code being 
edited. Decide in advance which disk [ 
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A feast of 
computing ideas .. 

You'll love every byte. 
If you work wilh a 6502 or 6809 based 
system, you're probably hungry for the 
facts and Ideas lhal will help you under­
stand the inner workings of your com­
puter. You want to go beyond canned 
sottware-use your computer for more 
than games- learn the advanced pro­
grammtng techniques thal enable you 
to get the most out of your 6502/6809 
system. 

MICRO, The 6502/6809 Journal, 
gives you page alter page, month after 
month, of solid information to sink your 
teeth into. MICRO is the premier how-to 
magazine ror serious users of the Apple. 
PETICBM. OSI. Atari, AIM, SYM. KIM. 
and all 6809 based systems including 
the TRS-80 Color Computer. It's a re­
source journal ifl!ernationalfy respected 
by professionals in business. industry, 
and education. 
SUBSCRIPTION RATES (U,S, dollars) 
Yearly subscription (ISSN 027-9002) 
saves 20% off the single-issue price. 
U.S.. $24 (SPECIAL OFFER: Save 30% 
ofl slngle-issue price: 2 years, $42) 
Other countries, $27 (via surface mail. 
Foreign air rates available on request.) 

Get more out of your Apple ... 

with the MICRO 
ON THE APPLE series 
~ 

ii /AICROii 

t on the Apple 
~ Volume 2 1NC1.UDES a 

DISl<lrr!E 

t 

t 

I 

t 

J 

3 
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~ 
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~ 
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VOLUME 2 just released! 
More than 40 new programs on diskette 
to help you get more rrom your Apple: 

• Machine Language A ds 
• 1/0 Enhancements 
• Runtime Utilities 
• Graphics and Games 
• Hardware and Reference Infor­

mation 
' 31 choice articles 

46 tested programs on diskette 
(1 3 sector DOS 3.2 format) 

Volume 1 also available at $24.95. 
Toge her MICRO on the Apple 1 & 2 
provide more than 70 programs on disk­
ette for less than $1 .00 each. No need 
to type 1n hundreds of lines of code. 

with the most impor­
tant book ever 
published for the Apple 

The most comprehensive description 
of Apple II firmware and hardware ever 
published - all in one place. 

What's Where in the Apple? 
• Guides you- with a numerical At­

las and an alphabetical Gazetleer- to 
over 2,000 memory locations of PEEKs, 
POKES and CALLS. 

• Gives names and locations or vari­
ous Monitor, DOS, Integer BASIC, 
and Applesoft routines-and tells you 
what they're used for. 

• Helps BASIC users to speed up 
their programs, 

• Enables assembly language pro­
grammers to simplify coding and inter­
facing. 

All Apple users will find this book help­
ful in understanding their machine, and 
essent ial lot mastering it! 

* Look for all these MICRO INK publications at your local computer store, or 

* Call our toll·free number: 1-800-227-1617, ext. 564 (In California, 
1-800-772-3545, exl. 564) and charge ii to your VISA or Maste(Card, or 

* Use the order form below. Send your check (payable to MICRO) and the form to: 
MICRO. Dept. OA, P.O. Box 6502. Chelmsford, MA 01824. 

,..-::----------------,

• OTV ITEM PRICE EACf-1 COST 

I __ 
D Check enclosed D Charge my credit card below I 

__ MICRO on the Apple :i., . . ... @ $24 .95 

MICRO on the Apple 1.. . . . . @ $24 .95 Name 

__ What's Where in the Apple? .. . @ $1 4 .95 
 I 

Comoanv

I 
__ MICRO (U.S.) , 1 yr@ $24; 2 yrs@ $42 

__ MICRO (Foreign) . . . . , . . 1 yr@ $27 ___ 
 S1ree1 ISubtotal ___ 

I Slate ZIP IMassachuseus residents add 5% sales lax 
=----- ------- D VISA D MasterCard 

L 
Add $2 per book for sh1pping ___ Si(l!lalure 


MICRO Joornat excluded Allow 4·6 weeks IOI Cleltvery 

TOTAL ___ 
 Gard Nurnber EJ\plra11on Oare :.J 



BETTER THAN EPSON!! 

$595.00 
C. ITOH 8510 PRINTER 

*NEW* 

DIC LA 34AA • ...... $999.00 
VT 100 . ... . ......•• $1399.00 

ONE PER CUSTOMER 

$499.00 
TEC 511 CRT 

*SAVE* 
TELEVIDEO 

910 ............ $569.00 
912 ............. . $689.00 
920 ... . ......... . $725.00 
950 . .. . ....... . .. $939.00 
925 .. . . . NEW! ..... CALL 

TEXAS INSTRUJQNTS 
810/2 .. . ... . .. . ....... $1399.00 
(lnc:'lUdes upper/ lower Ca:56 opllonJ 

810/ 2 VFC/ CP .•.. . ... . $1549.00 
(Inc ludes u l l 1;a3e, l onru 
control I< co111p1e$i;ec:l print) 

LETTER QUALITY PRINTERS 

DIABLO QUME NEC 
•630 RO •SPRINT 9/45 • 7700 SERIES 

$1949.00 $1849.00 • 3500 SIRllS 

• 630 KSR... CALL CALL FOR OUR 
• 1640 ...... CALL • SPRINT 9/35 LOW PRICES 

CALL FOR PRICE 

SOROC 
I Q 120 . , ..... . ... . . . ... $689.00 
IQ 140 . . .... . ....... . .. $1075.00 

C. ITOH S P8 cia_1_1.,--,___ 
CIT 101. ............... $1399.00 

r At-Y
1,4#-"TELETYPE 43IJY PF(Tl'L) $899.00 

fCAti'ToLtFiiE(8oo)a54-6o281 
~-----------------~ To Ord• r.. sen.d check to MICROMA!L P.O. llOx Jl117, Sonia M c , CA 92?03. Personal at company check!: 

require two weekS to c leru.Vttia/M<lllorCard accepted. C.O.D.raqulres a 15,. depostl. Handling. Add l 'lO 
lo order.i le.. lhOll $750.00, and~ ,. tor orders S?6 l00 o.r ovar_NOTE: Hand.llng charge_. c;ie waived en 
orden1 pre­paid In advance by ch.eek. Shlpplnv: We ~lllp t1!E!GHT COLLECT vla UPS ot M oler F?elghl Ah 
Olld E!Xpr<1s~ delivery Is avoilcible. PrtcM •ubl"°I lo change without nollce. 

wilJ hold your COBOL program; 
once in the editor, you cannot go 
back to TRSDOS to look at the disk 
directory without losing what is in 
memory . 

Since the COBOL language re­
quires much similar information at 
the start of every program, 1 recom­
mend that you create a "skeleton" or 
"template" file that contains this in­
formation . Then, when you create a 
new program, load tills file and edit it 
as needed, rather than having to type 
in all the header information every 
time . Referring to listing 1, my 
skeleton file contains the IDEN­
TIFICATION DIVISION, the EN­
VIRONMENT DIVISION, and part 
of the DATA DIVISION seen in this 
listing. My DATA DIVISION 
skeleton includes a FILE SECTION 
with a couple of FDs and the 
WORK1NG-STORAGE section with 
some often-used identifiers. Ex­
perience will help you decide which 
things are frequently repeated. 

Line numbers are provided by the 
editor during the text creation pro­
cess. The INSERT command, ab­
breviated I, is used much like 
BASIC's AUTO command; it auto­
matically enters a line number , then 
you type the line. During text inser­
tion, if the line number of a new line 
is the same as thal of an existing line , 
the entire text is automatically 
renumbered from the current line to 
prevent overwriting the existing line. 
This gives you the advantage of never 
running out of room during text in­
sertion. However, the disadvantage is 
that automatic renumbering causes 
the line numbers of existing lines to 
change, INSERT does not notify you 
that this has happened . This makes it 
more difficult to find and correct a 
line that was the cause of a compila­
tion error , since error messages use 
the old line numbers. However, the 
offending line 's contents are printed 
along with the error message. There­
fore , you can use the editor's FIND 
command to locate the line . 

FIND lets you search a range of 
source text for any s tring of 
characters. Another "new" command 
is CHANGE, which lets you change 
any string of characters to a different 

396 Much 1982 © 8YTE Pultlia timu Inc 01 rcle "252 on Inquiry card . 
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COMPUTER 
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"lIDVANCING PROFESSIONALISM'' 
Re<1iste1· now for th m ost pr s tigim1 • • Th e c nferen .c tha t this vear honor the 

mpul r conferenc in th world. devcl r e t•s f f ORTRAN. lh "' pioneer ·o mputer 

• The conforence lha l has progr ,s ·ed in l<mg uage. 
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• The cun l(wencc lhttl c:ontinu s il s dedicalic n \ u u '11 snvc 1 tm1u,v on full confe rence regis t ra­
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[ill~~(ffiffilill~TI 
Ad#23 SOFTWARE 
ULTIMATE SOFTWAR E PLAN 

We'U match any advertised price on any Combine our price proleclion wflh the 
Imm lhat w e carry. And ~ I you I ind a lower avallab1!Hy ol lull prolesslonal suppol1 and 
ptice on what you bough I within 30 days of our aulomal lc update service and you nave 
buying It. lust show us the ad and we 'IJ l he Ultimate Soltware Plan 
refund ihe dtrJerence. It's a convenient, uncomplicated , logica l 
It's lhal simple . way to get your sottware 

V' (New items or new prices) 
~DISK WITH/MANUAL CP/ M 1Jse<$: 
~ MANUAL 

ARTIFICIAL INTELLIGENCE' 
MedlC'iillPAS-3) ~M9/i40 
Deol•l I PAS-31 SB49/ $40 
ASYST DESIGN• 
Prot 'lime Aa:ounlin~ S549/$40 
General Svbroutin 5?69/S40 
AOlllitallon Ul fhtles 1439 /$40 

COMPLETE BUS, S~STEMS • 
C1001or '269fS25 

~~r1er g:~m 
COMPUTER CONTROL"' 
Fob• IB•tr.,el ! 1511/$20 
Ulfro,S<>• I fl ' 159/S25 
COMPUTER PATHWAvs • 

OON"T SA~ "UNCL.e;· 

SAV "M ICAOTAX ' TODAY I 


IndMduol s 2bO/ lnA 
Proi=lonal s 1000/Sn,i 

1 PartneuM~ , $ 750/Sn,; 
Pac~O(lc s 1500/ ln• 
ACA S, dOl)too~at lon, botet> 
computlnoft:ir~.ntlng or o'li!ar 
30 lorms/ochodulos, and 
much moro~ 

ORGANIC SOFTWARE 

ONLV soeci!y di~~ syatomg and lolmals Most torrJ111ts a1r:11lable. 

string in as many places as you want. 
This is useful if you discover that a 
data item name is a COBOL reserved 
word 1 e.g., KEY . KEY can be changed 
to RECORD-KEY in all lines of a pro­
gram with the CEDIT command: 

CIKEY / RECORD-KEY /'.. 

The " •" means change KEY to 
RECORD-KEY everywhere it occurs 
in the program . A number N1 instead 
of '' •", means change it the next N 
times it occurs. The "X' ' command 
behaves like. CHANGE, but it asks 
you if the change should be made 
every time it finds a match for the 
search string . 

Another useful command is 
MEMORY, which tells how big your 
program is in bytes and how much 
free memory is left. 

CEDJT1s remaining commands 
have counterparts in the Level ll 
BASIC and EDTASM editors. These 
include commands to list a range of 
lines to the screen or printer, delete a 
range of lines, replace a range of 
lines, renumber the lines, and move 
to the top or bottom of the pr gram 
file . The EDIT command provides 
editing of a single line; character in ­
sertion, deletion, and replacement; 
extension of the line, etc. , in a man­
ner nearly identical to Level lJ 
BASIC's EDIT command. 

Once a program is completely 
typed in, it is saved to disk with the 
WRITE command . A default file 
name extension of / CBL is automat­
ically provided . For example, typing 
W SAMPLE:l saved the sample pro­
gram's source file on drive 1 with a 
file name of SAMPLE/ CBL. 

RSCOBOL Compiler 
All the files in table 1 must be 

online before compilation begins. 
Several options are available at 
compile-time. I used the command: 

RSCOBOL SAMPLE 
(PX L= l 0=1) 

to compile the sample program . The 
options selected are printed at the top 
of each listing page. The P option 
means send a listing to the printer; an 

p.,orl{l!tllel 'l 
PP.arl O""el 2 
Pt>afi llO'Y"I 3) 
DIGITA.L AESEJIACH 
CP/M 2.2 

Norlh!ltar 
TRS-80 Model It 

(P fl) 
Mier<>ool 1s 

PL/1-80 
BT-ea 
Mac 
Sod 
Z..Sl<I 
Tox 
OeSpool 
CB·SO 
C8atiK:~ 2 

O.M.A. 
A.Korn 
Formul• 
GllAHAM·OOlllAN 
Oen r~ll!l<lgor 
Acct Recolvable 
Ac<:t P• yablO 
JobCosli~ 
Peytoll 11 
ln•en10<y II 
F'l!yroll 
lnven lory 
Cash R<ll)•Sl<" 
Apartment M~t 
MICRO-AP• 
S· BH •C 
Solecl0< IV 
SuJac:lot v 

SOFTW~E WORllS' 
Adapl(COOS !OCP/MI 1 llg/Sna 
lhllor I 118/Sno 

SOHOGAOUP' 
Ma1cnM11ker s 97/SW 
Wor>SMe1 S1771S20 
STR UOTURED SYSTEMS ' 

s 991i2~ 
S2991540 
S5•91S SC 

s 1!">91'95 
s 169/$25 
USQ/n5
1179/UO 
S SSfll!i 
s GS/5 15 
S 90/S1 5 
s 00/116 
s 501110 
$059/$35 
S 98/S20 

S1;19/S1 5 
1539/145 

1 729/U O 
$729/S40 
•729/140 
$729/140 
$729/140 
$7~/$40 
U93/140 
$~QJfS40 
l49J/140 
$4931•40 

1269/125 
•295/fa5 
U 95/ 150 

S2~Sl/160 
I 1 1!1/UO 
• HIEJj llqO 
5 t 76/$ 40 
S259/$ne 

•298 
$329 
$-349 
$ 629 
$ 124 
1144 
$2MI 
s 84

m: 
C:...11 
Coll 

TexM'rllo< Ill 

DaleBoo~ II 

Mlloslon 
OSBORNE 
G8f1erat Leduer 
Aect Rec/ ll<:cl Pity 
P~yroU w/CO!il 
All3 , . 
AllJ +CBASIC-2 
En.hsncecl Osborne 
PEACHTREE' 
Ga.neral Ledger 
A.eel Receivable 
Acot Pavabtu . 
Pllvroll 
Inventory 
Su •~Yt>r 

~1f~\:~00" 10 -up 
~\,~~1;!'1 

"Mog1Cotc 
·t"' 01ticr 

s 11 11•25 
$289/$25 
• 269/SJO 

$ 5!1/$20 
... 00/1 ~0 
S 59fS20 
$129/160 
$199/$75 
$269/ 160 

$999/S40 
lJ99/S40 
$399/ 1•0 
t39D/ l•O 
S399/ S40 
H00/$40 

m:~::g 
!~~gs 1w 
$28\11525 
i s 10~ 

S2B9"no 
., 15 
'157 

• 70/1~5 
52691•99 
s 09/$2~ 
S 99/S25 

• 49/$20 
• 54/ J20 
s 84 /S20 
S 149/ 530 
52 19/JSO 
SW9/ s'a;, 
511~/520 
S189/S30 

Ian 1 0~ 

5149/125 
SM9/S2$ 
5249/1~ 

1000/5'30 
S850/ SO S 

U29/t30 
1315

:m/130 
S 701S51l 
SJ55/120 

"OATA BASE' 
FMS-80 
~BASE 11 
CortclOl 11 
ACC!!$S 80 Lo•ul l 
Access 80 Level 2 
Ace:,... 80 Lo1101 3 
Ootlmum 

WORD PROCESSING 
WoraSear~h 
SJ)ollGvord 
VTS/110 
MaooeWoM 

"'Magi( S11eO 
S~r,tl l B1nd.w 
Select 
OTHER GOODIES• 

Micro ?lo" 
PIM80 
Torgel 
BSTAM 
BSTMS 
T1nv C '" 
T~ny ·c Comp1l~r 

"'NevadaCob<ll 
MlcroStol 
Vcd•t 
M1mMOdel 
SlatP&k 
Mlc:roB+ 
Ftn1d 
S lnng/ Bll 

ru;~t,'1J-s::riwi • 
Lyn• 

APPLE II · 

INFO UNLIMITED ' 
E"u\IWrllm 
oa1~e1e.­


Ea!<VM•~or 

Oth0< 
MICROSOFT 
Softcnrd (~·BO CPi M I 
Fortran 
CObol 
~&e 

Ml,CROPRO " 

Wordstor 

M allldPtgo 

Wo fdJif111r/Mi1IMergl!' 
SuoerSorl I 
s 111111 

Vislcalc B.3 
Ooakt1>p/ Pl111 H 
VtsJtmm 
vi..uo• 
Vi.,0101 
Vit>treMIVIBlolo1 
Vl~•flte 

PEACHTREE• 
.- G/ L. NR. NP, Pay e>r 

Inventory Cc~cll1 
"OTHEA GOODIES " 
vu a:m 

l1"0W/VISIClllcl 
Conlaf Con('leclar 

("5ew/VIJICAICI 
M~a Co\lrior 
SuPO•·l' • I II 
Oaui Fac1orv 
DBMosjor 
ChorleoMnM 
STC 

_ 
$4g~/$no 

Ul9/ Sl'IO 
'2Cll /S:IO 
11a91t~O 
'14Sl/Sno 
s 149/lri• 
$ 89/$&0 
•2291150 
1119/$25 
•224/$25 
1130/115 
$449/150 
1449/$40 
1229/$20 
•?24/$3~ 
t 8'1 /S:!O 
S279/Sna 
$199/$50 
5199/$20 

S19 
• 2•9 
s 128 
less 15~ 

S 21l8 
5i 79 
H99 

l1J9 


$269 
• 99 

S349 

$ 159 

s 129 


S 6411/S4 5 
$ S!l5/$ 50 
4!1911/150 
S\!~9 
U 29 
1!179 
$1~9/S 50 

i 179/SSO 
'22911~5 
H59/SS5 
1 269/145 
$269/$25 
t.J49J:14 5 

D111aSt~r 
WcrdMa.s1~f 
suporS01 I I 
Sooll Stnr 
C..lcStar 
M~CROSOFT' 
SD$itr80 
Basic CompUer 
Forlron-80 
CobOl~O 
M.Se<I 
Macro-eo 
Macro-86 
Edit-BO 
M uSlnip/Mu"' "' 
Mull•t>-00 
Mu111F'l.iln 
Manager Series 

IBM PC SOFTWARE 
..- Bus011ess/MeC1JWP 

cair lor Pr>c11 

MICRO DA.TA BASE SYSTEMS 
HOBS S269/$35 
O.IOSS 17951540 
011$ or ORS orflTL S269/S10 
MOBS Pl<"G s 1 2951! BO 

MICAOPRO"' 
Vl0<C1Star 13111/lllO 
Custom i2iJ11on Na1os s.it~/S ng 

~~t'!'r~La1•·Merge . :1~~:m 

v' Busln1Jt1 Pac..,gco, 
Ci'.111lorPr-ae 

SORCIM ' 
~supC!f'Calc 
~ Trnns86 
"AO-I 

res • 
GL DtAR Ot"APorF'ay 
All• 
Complll'l'CJ each 
InvertIOf)' 

SUPERSOFT 

Dla9nosllc I 

O«IOMOSl lC II 
O~s:k Docloir _ _ 
Forih 1aasoo1 MOl 
Fmtriln , 
Forl'lln 1'1111" lor 

C Canip~ler 


Star Edli 

Oth0< 


UNICORN' 

Mtneo 

Scnbb~a 
9oth 

WHITESMITHS• 

'C" CQmDlter . 

PIQCllf llrial '"C1 

PASCAL" 


Poscol/MT• Pkg 

Camollcr 


~:.::~~?z 
-" Palcal/UCSD 4.0 

Pascal,IM 

PERSONAL SOFTWAR E:' 
I I 59 
$ 159 
s ~'9 
s 159 
s 14 9 
s22D 
i Ht9 

s 2~/£40 

s 79 

.St29 
-S21ll 
$ 127 
$ 1 3~ 
1 18'1 
l&H tS1;, 
f$!i l~ 
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f_
-xample is listing 1. The X oplion have extended the size of source files The compiler does not stop until it 

;enerates a cross-reference of PRO­ that couJd be compiled for users with reaches the end of the source file, no ]
: EDURE and DATA DIVISION only two disk drives . matter how many errors it finds . This 

tames. This appears at the end of A couple of other options are helps you to find as many errors as [
isting 1. The l =l option sends a available that were not used in the possible with a single compilation . If 
:opy of the listing to a disk file on sample compilation. The D option you specify the E option when you 

lrive 1. 0=1 means put the object compiles aU the "debug" lines . Simply compile, only error messages are sent 
ile on drive 1 . lf O=N had been stated, any program line starting with to the listing files. This is useful when 
;elected, no object file would have D is ignored during compilation compiling for the first tlme; you are 
Jeen created. unless the D option is specified . likely to have some errors and can 

RSCOBOL provides a COPY state­ Therefore, you can write your pro­ save wear and tear on your printer by 
nent that allows COBOL source files gram with as much extra code as you printjng only the error lines . 
:o be included direct1y from disk in want to help during debugging, and The T option directs the listing out­
rhe compilation of a program. For ex­ then have it all eliminated from the put to the screen. You can specify as 
:1mple, a common record definition final version of your program by many listing destinations as you 
:ould be kept in a file called RECDEF, simply compiling without the D op­ wish- it is possible to direct output to 
rnd the source program statement tion .. Debug code is commonly used a disk file, the printer, and the screen 
.:OPY RECDEP wouJd open that file to DISPLAY the value of some data all at once. The sample program in 
md compile its contents just as if it item while testing a program . listing 1 creates a disk file and a print­
..vere part of the main source file be­ However, there is no restriction on out at the same time. 
ng compiled. the type of source code line that can As you can see from listing 1, the 

One problem with the implementa­ be flagged in this way . compiler provides a complete pro­
:ion of COPY is that all COPY fiJes If the compiler finds any errors in gram listing . The date and time of 
:nust be online during compilation. If your program, they are clearly compilation appear at the top of each 
Jne of them is not, the compilation marked with a pointer to the offend­ page, along with the name of the 
1borts with an error message. It ing word and an error message in source file and any options selected. 
..vould have been simple to have the English. More than 70 error messages The leftmost number in each line is a 
:ompiler pause if the file were not are possible, and I have never had a line number supplied by the compiler. 
round and ask the user to mount the problem figuring out what they The next column contains informa ­
disk containing the file instead of meant. Each error message has a brief tion needed when using the interac­
1borting the compilation. This would explanation in the manual. tive debugger. Next is the editor line 

number, and then the source code line 
itself. 

A summary of all program data.isting 2: A summary of all data items from the program in l isHng 1. 
items is provided in the order in 

rRS- BO Mo•j ) I/IrJ: COEIOL <l~M1r:nr::OL J . 31~ 1 06{)7 / !1) 110 : 3u: ~ 

~OURCE FILE : SAMPLE OPTION LIST : <T )( l = l D=l which they were defined in the 


DATA DIVISION. Information pro­
ADDRESS SI7.E OlollllJG OROER TYPE: 	 NAHE 

vided for each data item includes 
from left to right:0 FILE I NFILE 


"> 11000 130 A.NS l\LPtll\NUH -fu:c !NFILE- RECORD
" 
.' OD~"f EIO GRP 0 	 GROUP I N- r>ECOr;o • its address relative to the start of 
" OU~~f 5 !INS 	 l\LJ>Hf1NUHER1'.C l'<ECDRU- KEY 
:>0 0:'19 75 ANS "0 	 ALPHANUMERIC: l<EST- OF-r.·n:orw data storage, for use during debug­

'> OCIA'I :3 llti f. 0 	 ALPHANUMERIC IJSlrr< - ClUJ.TS~l ' LA ging 

f.QNOIITClN- NAHE USEf;.'-CllJITS 
 • its size in bytes 

>l) UAB 3 ANS ALPHANUMERIC l'IDRE -OAT A- REHA.m s-FL AG • a three-character type code used 

I) CONDrD:ON- NAHE NO- HORE-DATA- REMAINS 
 during debugging; ANS = alphanu­0 CONDITION- NAME MORE- DATA- REMAINS 

meric , GRP = group , etc. {there are 
:> UtlAC: ~o ·~r.ct' · II 	 GROUP RErJlJEST-f(EY-Hm: 

U in all) 
, OUD'I 412 C:RF' 	 GROUP lo!ATT - MSG 

.> OflFC: 2 ANS ALf>l-IANUHERIC WAIT- CHM' 	 • the "Order,'' which is the number of 

subscripts a data item requires
..,. o o ~~E 5 ANS u 	 ALPHANUHE:RJ'.C Ei.t:' l.EC"t - l(EY 

• the data item type name in English 
~EAD ONLY E:Y TE SIZE= >O::t.2;~ • the data item name 

'-EAD/WRJ'.TE BYTE SIZE = :> 01"•2 
This listing is followed by the size 

JVERLAY SEGMENT BYTE G:l:ZE ~ > OOOU 	 [of the read-only portion of the pro ­
r DTAL 8YTE SIZE = :> 0 26 'l gram {presumably the code block ) in 

0 l;RRDJ;.S bytes, the size of the read / write por­

0 l-IARNTNC:S tion (the data area) in bytes, and the 
 ( 

http:EAD/WRJ'.TE


"Without touching your program 

Ican move it to and from Z80, LSI-11:· 
8086, 6502, 8080, 6809, 68000 and 
9900-based computers:' 

JULIE EHWIN. Vice President. M:irkcring.Sofli:ch Microsysrcrm. Inc. 

/ICSIJ /1.Syslcm cmd UCSD Pasta/ are trademarks of J/1e Rrg<•n/.< of /he Unit'l'rs1t;y of California. I.SI-JI 1s" 
lmdmra rk uf /Jigital Equip111eJ1/ C"rf>aralion. Xnw/: i/1• i.< a rra1kP11ark o/.5.,rl"rrlr Mfrmsy.<lem s. Int. Cf'I M 
i.<a regislcrrd lrodcmork n/ Digirol Rl'se,,rc/1, /,, Apf'fr ;, a lmd.,mark 1>( A/•Plt• Com/mlcr. Jnr. 
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Y 
ou can do it too. with 
SofTech Microsystems' 
unique software 
development and execution 

environment, the UCSD p-System1'M. 

Our UCSD p-System is the 
only genuinely machine-independent 
operating system for 8-bit and 16-bit 
microcomputers. And to over 50.000 
end-users and scores of application 
developers it is the one proven , 
reliable answer to software 
obsolescence. 

For software development, 
it allows you to work in any 
combination of UCSD PascaJnt, 
FORTRAN-77. BASIC. and assembly 
language. It provides you support for 
dynamic memory management and 
multitasking, with a fu ll arsenal of 
powerful enhancements, such as a 
ve rsati le Screen Editor, Native Code 
Generators. a Print Spooler. 
TURTLEGRAPHICS and XenoFil eTM. 
for easy access to CP /M disks and 
fil e . 

Users report that our 
UCSD p-System's friendly, fast and 
compact execution environment 
makes it their first choice in software. 
So whether it's for rBM. Apple. 
Tandy, Commodore, Texas 
Instruments. Philips or any other 
small computer. your best move 
is to our UCSD p-System. 

1othing else touches it. 

Our UCSD p-Systern is 
available for distribution licensing as 
well as single copy purchase. Visa and 
MasterCard orders are welcome, or 
you may write lo us for more details. 

~©JCSfr~Cb[i={] 
tnlCAOSYSTerTIS 
A SUBSIOIAR... OF SOFTECH 

949·1 Bl<ick Mountain Road, San Diego. 
CA 92126. (714) 578-6!05 
TWIX: 910-3:35-1594 
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total size in bytes. The total size for which it is declared and referenced 
the sample program and its data is are given. The line numbers in which 
hexadecimal 0264 (612 decimal) a data item is declared are surrounded 
bytes, which is fairly compact for this by slashes . Lines in which the value of 

COBOL program. a data item may be altered are 
For the sample program , a cross­ marked with asterisks, e.g., *0073• 

reference table was reques1'ed. All for the variable IN-RECORD. In line 
PROCEDURE and DATA DlVISJON 73, JN-RECORD is the destination of 
names are Listed in alphabetical order. a record read from lNFILE. 
For each entry, the ]ine numbers in The COBOL compiler resides from 

Listing 3: A cross-reference of all PROCEDUR E and DATA DJ VISION names in 
alpltabetical order. The line number tahere ii is declared and referenced is also listed. 

fR9- BO Hodel .:u:u r co QI... (RM/i::ooaL l · JE<) OEl/!7/!11 ne::io: 52 PACE 'l 
!iOURCE Fl l •• E: l SAKPI$ OP1-YON USTl ( X • \ O• l 

CROSS RE:F'ERENCE: /OECl./ OES1 * 
C ··r - t<EY- AN0 - 5 ARl:H- Fll.E Oo'5q / 00501 

l'.Nr:'l'.LE 10017/ / 0022./ 006~ 006? 1) 07:1 

I NF"J.:LF.:-R CORO / 0 02'1/ 

rN~r<E'CORO 1 002 0 1 aan - oun 

1100-E -DATA-l~EHAl:NS / 0 0;17/ 0075 

HO~E-DATA-~'£MAINS-FLA~ 1ao :as1 ~oo6a ~ 001~ 


NO-HllRE-OAT /!\-REl1AJ:NS /0 0311/ 006& 

(!ECORO-!(E'( / 0029 / U0 76 

RECDRO~ELECT:ION-ANO-OJ:S LAY / 00 l:ii3/ 

~ OU~6T-f1EY-11 6r. / 0 0~'1 / UU 59 


EST-OF-REC:ORO / 003 11 / 

SEARCH-FlLE-1\ND- JJISF'lAY-f< ·CORD aOl 19 / OU721 

6EL CT~llE'!' / 00~ 8/ 0060 006 1 

usrn-mn:.Ts / OQSJ / llQ~ 

IJSER- flUITS-TLAG / 0032/ 11100 62. 
Wl'IJ1 - CHAR / 00'16/ IOC00 7 0:ill 
~AT'l'-M6tl 1 00•1:v 00 69 

hexadecimal locations 5200 to AAFF 
in memory. This leaves hexadecimal 
5500, or 21,760, bytes of memory 
free. The compiler is so large that it 
had to be split into overlays as shown 
in table 1. Different overlays are 
loaded from disk to compile different 
divisions of a COBOL program. H is 
not documented whether these over­
lays eat into the 21,760 bytes of free 
storage. A couple of internal error 
messages tell when the compiler's 
working storage has been exceeded. 
This could happen, for example, if a 
program has too many symbols to 
s tore in the compiler's symbo] table. 

If this should happen, the sub­
routine CALL can be used to alleviate 
the problem. A program can be split 
into a main program and subroutines, 
each separately compiled. At run­
time, when the main program CALLs 
a subroutine, it is loaded dynamically 
from disk. This also provides a 
method for controlling memory usage 
at run-time. But it is not the only 
method. A single program can be 
broken into overlays. A program 

Learn about theZBOOO}rom

tlzepeople who are 

pioneering the Microworld. 

Zilog's Z 000 rchitecture Lechniques f memory management, Tbis ourse can make you an 
C urs take y u inlo he world f methods for int rfacing memory expert n Z8000 te hnology for nly 
faster. smarter, smaller micro- and peripherals, plus use of the $39. Enroll today y sending us 
processors without leaving your Z8000'. powerful in truction el. the coupon. Allow i weeks for 
h me. Our five-parl corr pon- You tudy al your .wn pace. delivery of our fi rst less n. 
dence cours cover the detail f Each te l i individually gra ed and 
lhe Z8000's 16-bit <trchi ecture. critiqued , then rel urned to you. 

1 Zilog Truining und •ducatii>n, 131 Dell venue, Bldg. , CumpbeU, 95008 I 
·nroll me !odu i.n Ziloi:'s ZHOI"' rch.ilech1re nune. 0 Encl-O~ed i~ my cbcvk or m1mey order (no ca.~b or purch1t.'it: ordcn-, pl.case) for 39. 

Mnk • check payable 10 ZU g, Inc. 

Plcasecbargem D M.asleTCn:rd or 0 isanccnuot DDDDDDDDDDOODOOD I
I 

1,1 ~~~~•:.~o~ ~.1 "w~ :1:'}.!'/k:=!ortd. ,I_ ·n.10 ..11.. d•I•• ~. iil~g
e~<C!l•i<!l l 

BILLING ADORE 

NCame An affiliate of E 'f(O N Corporation
I I
ompany ____________________ 

ddres. 

Cit '/ 1ate! Zip _ . • 
________________,________ II 

L Plea c mml m lesson to: __ Bw rn r:ss Addrcss __ l31llmg Addn:ss •Offer expires Augu t27, J982. Good only in lhe .S. .J 
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egmented in this manner is compiled 
in one piece, but the overlays are 
loaded into memory dynamically at 
run-time when they are entered via a 
GOTO or PERFO RM statement. 
These two options, CALL and 
overlays, combine to provide the 
most dynamic memory-management 
system that I have seen in any TRS-80 
language. 

A word on compiler performance. 
With both the input of source text 
and the output of object code involv­
ing disk I / O (input/output) , and the 
compiler itself requiring several disk 
overlay loads during the course of a 
single compilation, this compiler is no 
speed demon. The sample program, 
with the options shown, took 135 
seconds to compile. This works out to 
about 35 li nes per minute . This in­
cludes printing a listing and creating a 
listing file on disk, both including 
cross-reference lists . Choosing op­
tions of T and E (create an object file 
on disk and print any errors on the 
screen ), sped things up to about SO 
lines per minute. lt then took 95 
seconds to compile the sample pro­
gram. 

Testing a Program 
The RSCOBOt system provides a 

simple run·time interactive debugger . 
This debugger aUows yqu to test 
many aspects of a COBOL program 
without having to program in a lot of 
special debugging statements . Com­
bined with the compiler's D option 
described earlier, RSCOBOL pro­
vides a decent debugging environ ­
ment. 

To make full use of the interactive 
debugger requires a current printed 
listing of the program under test. A 
printer is not a prerequisite For use of 
RSCOBOL, but l strongly recom­
mend having one. 

The command RUNCOBOL in­
vokes the RSCOBOt run- time 
module. The debugger is invoked by 
specifying the D option. Once in the 
debugger, a COBOL program can be 
single~stepped a sentence or group of 
sentences at a time. This is achieved 
by typing S, optionalJy followed by 
N (where N is the number of 
sentences to execute) . To execute alJ 

404 M•rch 1-952 ll:i UYn. Publk•tloM !n~ 

the way up to a particular sentence1 

type A followed by the address in the 
DEBUG column preceding the 
sentence at which execution should 
stop. 

The final debugger command is D . 
It is used to DUMP the contents of 
different data items in a readable for­
mat. For the sample program, by typ­
ing D 54, S, ANS, the current value of 
the data item RECORD-KEY is dis­
played on the screen. It is permissible 

A printer Is not a 
prerequisite for use 
of RSCOBOL, but I 

strongly recommend 
having one. 

to 	request the display of a data item 
in 	other than the default format ; a 
hexadecimal dump is avai.lable, for 
example. 

Some important featu re that this 
debugger lacks include ; 

1. The capability to alter data item 
values. 

2 . 	A way of setting program break­
points . The current system lets you 
specify that execution should pro­
ceed to a particuJar COBOL sen­
tence; it is desirable to be able to 
specify a number of points in the 
code at which execution should 
halt, passing control to the debug­
ging monitor. 

.3 . A way to reference data sym­
bolically rather tha.n requiring the 
use of hexadecimal values repre­
senting actual data-storage loca­
tions. 

4. A 	way to step through the state­
ments of a COBOL sentence. [n 
listing 1, there is only one value in 
the DEBUG column for the entire 
range of program lines from 61 to 
71 . This value represents the begin­
ning of the COBOL sentence start ­
ing with "IF". You cannot step par­
tially through this sentence; you 
must execute it in full. 

If you are not using the debugger, the 
RSCBLD13 / 0BJ file need not be pres­
ent during run-time, 

Run-Time Environment 
The RSCOBOL package includes a 

substantial run-time module that 
must be resident during the execution 
of any COBOL program . The run· 
time code resides from locations 
hexadecimal 5200 to BlFP, leaving 
abou 20K bytes of user program 
space. This is respectable for a small 
machine . 

There is a trade-off in using a stan­
dard run-time module rather than 
linking in only those pieces specifical­
ly required by each program. Use of a 
run-time module allows much faster 
program development; the linking 
phase otherwise required is usually 
very time-consuming . It involves a 
lengthy search of a large library 
module to find those pieces required 
by a particular program . A run-time 
module also cuts down on the size of 
user programs; without one, every 
user program must contain a lot of 
the code that is otherwise in the run­
time modu1e1 resulting in much 
duplicated code on a disk holding 
several user programs. 

The disadvantage is that, in most 
cases, not all of the run-time code is 
needed for a particular program. 
Therefore, some memory space is 
taken up unnecessarily. RSCOBOt 
compensates for this somewhat with 
its overlay and CALL statements for 
memory management. 

Two options besides D (invoke in ­
teractive debugger) are available at 
run-time: 

L 	S=nn.. n: This option aDows the 
setting of "switches" at run-time. A 
COBOL program can test for the 
value of these switches and make 
decisions accordingly. The eight 
switches each can assume the value 
0 or 1. 

2. T = hhhh: This sets the top 
memory address that will be used 
by RSCOBOL at run-time. It is 
l.lSed to protect user machine­
language programs from the run­
time system. As discussed pre­
viously, it appears that if your 
assembly-language program stores 
this value in location hexadecimal 
4049 (for the Model I) , the same ef· 
feet is achieved. 

Many English-language error 
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The Last Disassembler 


You Will Ever Need! 

Mnemon ics Externally Def ined 


Zllog, Intel, PASM Supplied 


ASCII/HEX Precondit ioner 


Can Ex1emnl ly Del . Equates 


Optional Address Listing 


ASMIPASMIM80 Compal Ib le 


DB stalements forc ible over user 

specified range 
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VDTRAX TYPE'N'TALK: 340.00 

ALSO EPSON & CEHTRONICS PRINTERS 


ZENITH & TElEVIDEO TERMINALS 


BBi Mad 01de1 is company made up of com· 
puter proless1onars. We are able to provide 
low puces as well as 1echn1cal suppor1. Give 
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2·Drive- ~16Q5 4·Dnve - S2QQ5, 2·Drrve 
Horttomol - S1750 write piorea sw1rc:h 
apnon -~:JO/drive 

Columbia mlcroSystems, Inc. 

905 E Broadway, Columbia, MO 65201 
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CP/M DAT A ENTRY 
"RADAR" 

RADAR Is a high speed data entry system 
that will run on any CP/M system pro· 
vfding a " 3741 " style key-to-disk en­
vironment. RADAR is Ideal for replacing 
KEYPUNCH machines and older, slower 
key;lo-disk systems Ilka the 3741 's and 
42's . 

Fea1ures: 

Verify Mode 

Cheak Digit Processor 

Auto Dup/Manual Dup 

1 6 Accumulators 

Parameter Driven (No 

Programming) 


"Virtual" File Access 

Add or Delete Records 

Record Retrieval By Number 
Or Content 

Full Editing Capabili ty 

Operator Prompts 

Extremely Fast (Written In 
Assembly language) 

In addrtion to "heavy.-duty" data entry, 
RADAR Is also lhe Ideal "front-end" for 
many epplicaUons programs, providing 
aquisrtion and retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming time by more than 30%. 
simply because there is no longer any 
need 10 write lhe " Input" portion of a pro· 
gram. just let RADAR handle It! 

Write or call for free brochure. The 
RADAR manual is also available 
separately for $25 .00 . 

P.O. Box 3373A 
Birmingham, AL 35255 
Phone: 205-933·1659 
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messages can appear at run-time. 
They are carefully documented in the 
RSCOBOL manual. 

My overall impression of run-time 
performance is favorable . Every pro­
gram I have written which reads 
from the disk, computes something, 
and writes the results to the printer 
has managed to keep the printer mov­
ing at full speed (60 characters per 
second bidirectional}. Interpreted 
BASIC programs l have written, 
which perform similar formatted 110 
with the PRINT USING statement, 
pause noticeably between the output 
of formatted data items . By com­
parison, RSCOBOL is quite snappy 
and moves right along. 

Language Implementations 
RSCOBOL is based on the ANSI 

X3 .23-1974 COBOL Standard. The 
ANSI Standard defines "levels" of im­
plementation for different aspects of 
the language . Table 3 lists lhe levels 
of implementation provided by 
RSCOBOL. The more advanced the 
implementation, the higher the level 
number. The Federal Information 
Processing Standard (FlPS) lists 2 as a 
relatively "high" level of implementa­
tion for most language components . 
RSCOBOL's implementation does 
quite respectably. 

Table 3 is somewhat misleading in 
that there are exceptions to the levels 
of implementation stated , i.e .. certain 
features defined by ANSI as part of a 
level are not implemented . A com­
plete list of these exceptions is in the 

Function Module 

Nucleus 
Table Handling 
Sequential 110 
Relat ive 110 

Indexed 110 
Sort· Merge 
Report Writer 
Segmentation 

Library 
Debug 
lnter-prog ram 

ComrnunicaUon 
Communication 

back of the RSCOBOL manual. 
Notable exceptions include : 

•Multiple results are not supported 
in arithmetic statements . For exam­
ple, you cannot state ADD A TO B 
C; you must state ADD A TO B and 
ADD A TO C. 
•REMAINDER is n ot supported in 

the DIVIDE statemen t. 

elNSPECT data items are restricted 

to a single character . 

•C o mpound TALLYING and 
REPLACING clauses in the INSPECT 
statement are not supported. 
•Exponentiation to a noninteger 
power is not supported . 
•Abbreviated combined relation 
conditions are not supported. You 
cannot say IP A EQUALS 1 OR 2; 
you must say IF A EQUALS 1 OR A 
EQUALS 2. 
eThe STRING and UNSTRING 
statements are not supported. 

Some extensions to the stated levels 
of implementation a re available, 
mostly nonstandard . One that struck 
me as quite intere ting was the inclu­
sion of several statements having to 
do with the locking and unl ocking of 
disk records . These statements allow 
simu ltaneous access to a disk file by 
multiple users in a controlled fashion . 

It is worth mentioning that the 
rather powerful MOVE CORRE­
SPOND I NG s ta tement is im­
plemented. This lets you move all 
like-named fields from one record to 
another with a single statement. 
MOVE CORRESPONDING is fre-

Implementation 

Level 2 
Level l + 
Level 2 
Level 2 

Level 2 
Null (nolhlng provided) 
Null 
Level 1 

Level 1 
Nonstandard 

Level 1 
Modified ACCEPT and DISPLAY for 

rermin;:i l communlcal ~on 

Table J: Radio Shack COBOL's lev el of implementation as compared to I/le ANSI 
XJ .23-1974 COBOL Standard. 

quently left out of small-machine in 
plementa tions of COBOL. Also in 
plemented are ADD CORRESPON[ 
ING and SUBTRACT CORRI 
SPONDLNG. 

The ACCEPT and D!SPLAY stati 

ments provide good capabilities ft 
interacting with the display ar 

keyboard . In listing 1, the ACCEP 
statement in line 60 puts out a field 
underscore characters the size of t 
data item SELECT-KEY, and allm 
only that many characters to be i 
put. DlSPLAY is a programmatical 
simple way of printing a data iten 
contents on the screen. 

Assembly-language programs c, 

be called from RSCOBOL. They a 
dynamically loaded from disk ar 
must be in standard TRSDOS lo. 
format. An arbitrary number 
parameters can be passed to 
assembly-language program via I 

USING clause of the CALL stat 
ment. Parameters are passed l 
reference, i.e. , the address of the da 
item itself is passed. This is a ve 
flexible system. Loading assembl 
language programs from disk at ru 
time gives the same fl ibili ty f 
managing memory used by assembl 
language programs as for that us 
by COBOL subrou tines. 

File l/O 
COBOL probably has the me: 

complete set of commercial fil 
handling statements of any languag 
H is a substantial challenge to imp] 
ment them for a 48K-byte RAM, du 
floppy-disk Model !. RSCOBOL pr 
vides three major COBOL file typE 

sequential , relative , and indexed s 
quential. 

Sequential files can have fixed­
variable- length records. Variabl 
length records contain a byte at tl 
beginning of each record telling tJ 
length of that record. lengths va 
from 2 to 255 bytes . Fixed-Ieng 
records do not con tain any bytes te 
ing the length . Sequential files, co 
taining records of either type. must 
accessed in order, that is, one reco 
after the other in the order they wt 
stored. 

Relative or random files conl2 
fixed-length records . Any particul 
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The MICROMINT Z8 BASIC Z8 MICROCOMPUTER 
COMPUTER/CONTROLLER board repre­ •On board tiny BASIC Interpreter. 
sents a milestone In microcomputer price­ •Parallel and serial 110 ports. 
performance. It is cheap enough to be • 8 Interrupts. 

Micromint will put both a 

computer developmentsystem


and an OEM dedicated controller 

in the palm of your hand 


for only $195. 


As featured in Byte Magazine, July, August, 1981. 

Z8 is a i rad em &·tk 01 Zilog Inc , 

programmed directly in a high level Ian· 
guage, and efficient enough to be battery 
operated If requi red. The entire computer 
is 4" by 41h" and Includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS·232 serlal port and two parallel 
ports, plus a variety of other features. Us­
ing a powerful Z8 microcomputer chip and 
Z6132 4K X 8 RAM, the ZB BASIC 
COMPUTER/CONTROLLER board is com· 
pletely self-contained and optimized for 
use as a dedicated controller. The unit Is 
assembled and tested and comes with 
over 200 pages of documentation. 
The price, In single quantity, a tiny $195. • 
Optional power supply 
( +5,+ 12and-12V) $35. 
Please Include $4 for shipping and handling. 

·cau Micromlnl for quantity pricing 

RS-232 CONNECTOR 
•Just attach a CRT terminal and lmmedlately write 
control programs In BASIC. 

4K BYTES OF RAM 


• Z6132 4K X 8 low power quasi·static 
RAM. EPROM pin compatible. 


SWITCH SELECTABLE BAUD RATES 

• 110-9600 BPS. 

FULLY EXPANDA8LE 
•Data and address buses available for 124K memory 

and 1/0 expansion. 
• 2 onboard parallel ports. 
• 7.3728MHZ crystal for fast control opera tlons. 

JUMPER SELECTABLE MEMORY OPTIONS 
• 4K RAM, 2716 or 2732 EPROM operation. 

LOW POWER 
•Consumesonly11h 	WATTS at +5, +12 

and ·12V (optlonal power supply available). 

To Order: 
Call Toll Free 
1·800-645-3479 

For Information Call 
1-516-374·6793 

MICROMINT INC . 
917 Midway 
Woodmere . N. Y. 11598 
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PFAS 

The portable ISAM for the UCSD p·System11

'\ 


Pascal MT+ TM, and the HP·1000 Pascal 


PfAS Is th professional, e<i$y lo u5e P1ogrem using PFAS are nol hmiled lo 
pro.gram developmen1 tuol with ad­ ~ f11_g ~e ma hine 01 op retf119 syslern. 
vanced reature5 such 0$ : <\1nce p -AS is ril ten lri PDi>c~l lt is. t ruly 

TT1achin indept>m1 n1. lrom Appll' lo 

• V11rlable length record~ Z nlth , from HP· 125 It> HP 1000. Only 
• t\lternate and parl e l k )' <ice .ss PFA s 1h1s po1 wbtc 
• 	tlnti n1iled numbe1 ol r c:o rds In a 

ftle ow .:ivallable for lhe p Svsti:m '' PHOS 
• A B rree ndex. ~ORM , 0 11 1 formalle!.I ...::r>en 1np~1 1 ~ys • 

t1•m, P1105f'ORM allow ~ VOl• to qui kly 
Pfi'I l e s et or modules which Hnk to ueal e and rnslornil •' fil l· ln·th lo rm 
your PASCAL program mafling pow •r fLJt ype inpul lor '(OUI pro_gr.,m6. PHOS· 
ISAM func:Hor1s part or Pascal. FOR r.onliq ure !> I i '"" to run on ;:iny tc-1 

nii nat making your ~n l1 wa11; p 1t1,1blr­

When you use PFAS I.I nd PHOSf'ORM lo iMpui. 01ganl1c. and 1nal1na1n your dalo. your 
lmtt cbn b l! more t llec-t ivl! I sp· r11 deal ing with the er 'llllv• l<iccts ol yours fr waie 

PFAS with Manual ...... . - , .. ...... , .. . from $200 
PHOSFORM with Manual (Introductory Price) . ... $ 95 
Manual only ... . .... .. ... •... - - _" , ... _.... $ 15 

{_J. l'.Hgglesmorth inHwarn I 
frgphon. Systems-

P.o. Box 755, Cardiff·by·the·Sea. CA 92007 (714) 436- 1455 

• UCSD Poocat anti p•SvM"m M• 1atlemarks al th'-" Regrnr• ol In~ i.ln i••"tlV c l Ca lHmnid 
• Pn>cnl MT • I• d tr d•mark ol MT MlcroSVST /o\ 

record can be accessed "at random" 
by specifying its record number. The 
first record is number 11 the second 
number 2, etc. The maximum 1ength 
of a relative record is 253 bytes. 

Indexed sequential access method 
(lSAM} files are the most powerful 
ones provided by RSCOBOL. 
Records in an ISA1vt file are fixed­
length, but can be up to 4096 bytes 
long. When creating an ISAM file , 
one or more "keys" must be specified . 
A key is simply a field of the record 
that is used later as a search argument 
over the file. 

For example, an employee record 
may contain a Social Security 
number field. U this field is specified 
as a key when the file is created, you 
can later retrieve a particular 
employee's record by specifying the 
Social Security number. Such a 
method is usually easier to program 
than relative files, which requi re that 
you provide a record's number in 
order to directly retrieve it. 

When an ISAM fi le is created, 
records are stored in sorted order on 
their "primary keys ." The primary 
key must be guaranteed unique; the 
Social Security number is a good ex­
ample of such a fie ld. Secondary keys 
can also be specified for a record. A 
record can be retrieved by specifying 
the value of any secondary-key field . 
Secondary keys can have duplicates, 
that is, two or more records can have 
the same value in a field designated as 
a S<!condary key . 

The sample program in listing 1 
uses a sequential -type file , not ISAM . 
It does a sequential search of the file 
when looking for a record whose key 
field matches the value typed in at the 
keyboard. If an ISAM file had been 
used, the record desired could have 
been located directly by its key value . 

In summary, the records of an 
ISAM file can be sequentially re­
trieved in the sorted order of any key 
field , and directly retrieved by speci­
fying the value of a particular kev 
field . This powerful access method 
reduces the amount of user program­
ming required for many data-storage 
applications. 

ISAM files do pay a space penalty 
for this generality in retrieving 
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Robotics • Fiber Optics• 
Lasers • Pollution Control • 
Pollution Monitoring• 
Up-to-date, inside-track reports now available from the vast 

resources of McGraw-Hill Research and Standard & Poor>s 


l um with cnnfi<lc·nrr. ICI 1lws1: INlJl lS­
TH\ PllOFILE.' tn li1•1:p up wilh ll•rlmo· 
lol-(k ttl ln~nd1-. . mm kc1ingopplll'I milir:s, 
am Iyour 1·0111pPlihH'S' :iclivitic!'. in lu­
day:> kc.v indu!-.llir• ·. 

l~;wh Pl'llfill' !{ivcs you Purrt1111 anti 
lm111 cJi<111 ly usefu l fattts on :1nwjor• 
i.iruwth industty. E<ich cunclcnso a 
1 ·•Litli u hard lal<t aml ossc:11tia l i11fw­
1irn1 io11 un:it lwr quick atTross 01· !'Oil · 
1·cntmtPd s111d_\'. 

INI lUS'l I\\ l'HCWJJ .E::. w·u 1111w U\';iil ­
ahl1• ltwli11· l-r1•indu!-. l1'ir:s: i1111l1s tiial 
ruhol!. . fih 'I ' Optics. i11dus1tial lasers. 
pullu1fo11 1·ontnil l!<.fllipnwn1. mid poll11 ­
ti llll n1011ltrning nquipnien1 

D •1 Plopt•d fmm a unique data lmM· 
ru111p1iliillJ.: nc•arly 11 qual'I •r of :i n.iillim 1 

dor1111H•111~ . 1tu:v 1·('fll't'l thn i:w nh111111. 
1111 1 1aral lt•l1~tf rnsuurt:m. of 11\lc:C;ruw· IJill 
Ht• ·mudl ;11 d St umlm~ I &. l'uur:... . 

In 1lws1~ l'l'lllilns v11t1 '1l l111d tl rn 111ost 
rclt>1·1111l and up·to:dat c imlus11:v i11liw­
11111liu11, d islill l'd in a d 1ta1· ;111cl ;1ct'l~-;J;i · 
11111 forma l lnm1 g111·uc11111nnl clm·u· 
mcnls, pl'il'altl l 'llpu1·1";1i1 1llw w1 dd 's 
husiiml's JWl' -s. 

No othe r single source offer· 
vou this unique opportunjty ­
'ii t Nuch an affordabl{\pric - to 
obtain <'O n •cntratcd, reliable 
information on indu u•i s vital 
to . our ·ompany's g rowth and 
succe. s. 

\:0\\ m-.1tlablc - INOl 1:THY PROFILl~S in 
these lln r:tpidt_v dcvoloping areas: 

IndU8trial Robots 

b.~ J Ion! · llw rapid tcclmolol-:il'al and 
rconumir ·xpa11sion of this µ1 ·mving ln­
du~1 1v s1~1~ tcw; dr!sl'lihcs mit rl-.nts . nim'kcl 
l!!Udl,'I .',and majOt' f0t !!ig'll pmclurt~l"S. 
hi,_;hliJ..(h t1- 1·l11·1·u111 llwhnolo~· ;md 1·11­

sc!awh I rng-111111!'. ; sumrnaril:ns pl)1ili1 ·;tl 
and t!l1\irrn11nm11al p1 ·nssw ·1 ~ ·, nm/ 
ltlr>rt :. 

Fiber Optics 
Ex11111i1ws fll1 111clus\1'\' which Is ius l 
14•ad1111i.: ii!-. llll1llll/-( jminl - 1!.., lic11L1lrn I 
w11rld tlmrnmrl for a.11 lihP-r optics <1p ­

Iiii ·a\inr1!-. will Wmv In around . Ill 
iillioll il lhe l'ill' :woo. IJ •1111ls llw 

1'1!ast1111,."for ti iu p1 '1!tlit·1cd C!xplosivl• 
i,tmwth ; id1:111 Uim; li lw1· up1i1 ·s prn<.1 111 :­
1ion lly <'01111 oncn t t_vpe as well as i:um­

Industrial Lasers 

l\t ~lil 'l\'I> llW imlLL'4111ill , sd1·11tilk. ;111d 
d!'I •n!-.n appli1 ~11tlo11s ol'lhis gn1win~ 
husil wss: fot:USl!:O. llll n IOl'Wl!l1 IJ SIW ii 1­
Ull ' Idl's: di.Tu~sl'~ nm1pr•1in~. 1W1 \\ 11ml 
m11 "1'/-(ing ll\chnoloi-:il'S: nffrn~ 1111iqu1: 
11uu'kl'I ing proir1:1inns: ~h ·c:; d1•t ;1ils 0 11 
lllOl 't' thtlll 170 prndudnl-( i:o111p: 1 ni1 ~-; ; 
11111( /ll(lf ' . 

Pollution Control 

Equipment 


\sscn\lilr:s l ' \ll•11s 11e dala 1111 uh: \\'illl'r ; 
noisn. mar•i un, ;11 ul o lhc :r 1)11 lluti11111·w1­
lruls; t'X<l111Lllt'S r11t111 ·1>s t;.1111 l;1rds ;11 1d 
1"01 lllllr rll s 011 1lw :!:! hiUfrn 1 I(I be S Il!'ll t 
in t'omplinnr.e : tHlllim•s llll'!'ign s alt !.'4 
uml salc!..., llv SIC: . 1·1eviP1\'s IPgis la1i1111 ; 
id1111 1ili1~s 1i1•a1 l1 .illll 1•11r11p;111ics i11 Lim 
I!l'nduc·t ;11 '(•a : ;i111/ mun'. 

Pollution Monitoring 

Equipment 
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sales of muni1ori11~ clevkt•s : idcnti!ins 
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r •i,rula trn:v ;1genl'i • ·; m1tl 111m·1:. 

INU S'l'll\1 PHOl-'ILE8 
i\ I ·Gn1w-llilJ Ht scard1 
Oopt . ll 
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and technological pat1 rns 

• 	saJes bacln.1p - data, contac t , 
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Each 1NDU81'H" PROFILE c10~ 
these llital e.ubjoc1.8 . •• 
V' 	/3m:kp,rou11d - induding legal. 

so ·iologicaJ . and historical data 
V' 	Economics - appHcalions, u e1·. 

sales. fo re asls 

V' Competition - who's producinl{ 
wlwl. who's n1aking the sales 

v '/ec.:Jmolo.C{V - state-of-the-art mid 
l'esea1 h pr·ogl'ams 

V' Polilical and Foreign Jmplic:ttio11s 
- p 1s1c:. ·tivos. t l'ends. 1m1jo1· fol'· 

ign produc.: 1-s 

F..11'11 l'rnlil.-: is u ' 111lil1>'tl ilt i1 handsmnn aml 
d11mhlr: \1orlfnlio. 'lh .rcrch•'y1111r coi;ir-~ , at 
' Uxl 1~'11' 1, S<!rnl in lh i.'i 1:oupon or wnlfl lo : 

INDU8TRl' PROFILES 
lcGraw-Hill R s arch 

12.21 1\• nuo of l h ·America 
N •w \ 'ork, ' 10020 

~ 111ult1n.uuu1 111• Ul)flrth"'t , 1n.a[L"11hh• 11t ,.,il·~rihrf'W ·'t---------------~ 
11-m l!t J.k...lnJ 11rL.it• u n n ly l!m m1rh , ar•" puhtl~h1-d 

·~ •'Tl. ,..j;\ m~Jt'llhH nmt "11t tH'J h lloct 111 d1u dnw. ol 

nmUfn,IC~ 


I 1:htte>L.end••M11itl. I 1•h 1~• b11lm · :t'' ~dnp.-..nr. 

~"'"-''--------------

1111•·-------------- ­

1

lttHllt..i.lt\ '------------ ­

"iiln:"! il------------- ­

prnwnl c;rmsumplion h.v itpplic·ali1 11 ; cm .~w-1r --i".ipt----
a11d 1111 wt~. ~------• • • • • -• • • •~•••••••••-----~ 

BYn Man:h 1982 409
Circle 230 on Inquiry card. 

http:t''~dnp.-..nr
http:bacln.1p


records. An index structure \s stored 
in the file for each field specified as a 
key. The manual states that the use of 
secondary (ALTERNATE) keys 
causes a geometric growth in the time 
required to create a file . However, the 
time required to access a record by its 
key is relatively uniform throughout 
the file . 

The RSCOBOL manual gives the 
following formula for estimating the 
number of 256-byte sectors required 
for an ISAM file with the specified 
parameters: 

NRECS=lNT ((5+33}/ 32) XR/ 8 
+(RX2)1INT (252/(Kn+8)) For 

each key 
+(RX D )/ 8 [f duplicates 

are allowed 

where R = maximum number of 
records desired 

S =size of records in bytes 
Kn =size of key n in bytes 
D =number of keys tha t 

allow duplicates 

I created an ISAM file containing 
one hundred 61-byte records, each 
containing a 5-byte primary key and 
no secondary keys. The input records 
used to create the file were read from 
a sequential file on disk. The ISAM 
file took 3 minutes and 40 seconds to 
create (2.2 seconds per record), and it 
used 37 sectors on the disk (8 grans). 
Since the formula predicts 35 .5 sec­
tors, it appears to be fairly accurate. 
A record file created by Disk BASIC 
would take 25 sectors (four records 
per sector) to hold this same amount 
of data. Therefore, the indexes do 
produce some overhead. Of course, 
you could not access the Disk BASIC 
records by key value, and this is the 
function you are buying with this ex­
tra disk space. 

Performance wise , the disks kept 
spinning the whole time the ISAM fi le 
was being generated. An interpreted 
BASIC program creating a record fi le 
usually leaves the disks idling at inter­
vals while it is performing computa­
tions. Two factors could further 

speed up the file creation process. 
First, TRSDOS 2.38 steps my MPJ 
djsk·drive heads at a slow 40 
milliseconds (ms) per track; they are 
capable of 5 ms per track. Second, 1 
had the file of input records used to 
create the ISAM file on the same 
drive as the !SAM file itself. By plac­
ing these two files on separate drives, 
less disk-head movement would oc­
cur and the files would be accessed 
faster. 

Documentation 
The manual accompanying 

RSCOBOL is a substantiaJ one. It 
comes in a 3-inch-thick loose-leaf 
binder containing 368 offset-printed 
pages in a readable dot-matrix font. 
This is definitely not a beginner's 
guide; a good COBOL textbook is a 
necessity if you have not used the 
language much. If you are already 
familiar with COBOL, however, you 
will find complete information about 
every aspect of RSCOBOL, written in 
the style of a reference manual . 

BUILD VDUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 

WITH NEW VECTOR PLUC3BDRDB 
4610 series - for STD-BUS­
WW, solderable and 
unpatterned models. 

4608 series - for Intel / 
National SBC/BLC BO·WW 
solderable, or unpatterned. 

8804 series - for S-1 00. 
Five models avai lable. 

4607 - for DE C LSl-11/ 
PDP8-l 1, Heath-1 1. 

4609-for Apple II , Super­
Kim, Pet Commodore with 
Expandamem. 
4350 - for Tl 980 
Computer. 
4611 series - for Motorola 
Exorciser,™ Rockwell 
AIM65 e1<pansion. 

Send for FREE brochure! 

Everyth ing in this ad is available thro ugh distrihutors 
or faclory direct, from stock, if not available locally . @f(jj/jjlfi~~£[tmlfJanLJ 

12460 Gladstone Ave., Syl111ar, CA 91342; (213) 365-9661 , TWX (91 DI 496-1539 

Cfrtla en inquirt card : 31;1 lcr 4610, ~4 for 4608, 395 lor S!OO, 3!_6 fer 4607. J_!l for 4609, 398 lor 4350, 399 for 4611. 

410 '-'bn;h l9l!l ©em Public.c ion• Inc: 

New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE. 
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[ 	 BYTE'S Best 
llsllaP List 

Ciarcia 's Circuit Cellar, 
Volumes J, II, & III 

by Steve Ciarcia 

Collections of Steve Ciarcia 's perennially 
popular columns from BYTE Magazine, these 

three volumes are sure to please home computer 
users and electronics hobbyists . Volume I 

includes power conversions, programming 
EPROMs, remote terminal interfacing, touch-

input video display, and more. Volume II, 
focusing on projects which interface the personal 
compuler with the home, features useful applica­
tions such as a computer-controlled home securi­
ty system, computerized appliances, input -output 
expansion for the T RS-80, and even a computer ­

controlled wood stove. Volume Ill offers low-cost construc ­
tion projects such as an ultrasonic rangefinder, handheld 
remote computer control, two speech synthesizers, and a 
remote-control motorized platform, to name just a few. 

Build Your Own Z80 Computer 
Thi complete guide to building a working computer offers 

engineers , students, and hobbyists an exciting alternative to buying a computer. With clear 
instructions, Steve Ciarcia fully explain how to build a basic single-boa rd micro-computer 
based on the Zilog Z80 microprocessor. The finished product features a I K-byte operating 

system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy 
expansion to include a video terminal . 

Please send 

__ Ciarcia's C11cuit Cel lar. Vol. I $8 .00 Call Toll -Free 800/258-5420 
Ciarcia ' s Circuil Cellar. Vol. II $ 1 2 .95 

__ Ciarcia's C1rcu11 Cella r, Vol . Il l $12 .95 

__ Build Your Own 280 Compu1er $ 1 5 .95 


Name 	 Check Enclosed 
~~~~~~~~~~~~~~~------------------~~~~~~~~~~ 

Bill Visa / 
Address M as terCard II 

CitY 	 State Zlp E~piration Date 

Please add . 7 5 per book 10 cover shipping cost.~~II ... 
mErJfl~!li 70 Main Stree t Peterborough, N .H . 03458 
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··· wHEN WAS~ T.HE LAst"tlME"YQ(/ -. 
CON.DUCTED'A-·SYMPHONY OR-CHESTRA? a 

. 	 . _· '. . .. .· ... . - ... :.... - . . . :.· - .. - ' '.. ... 

W13 can't :Wh~et': the. Berlin,· Phllha.rnionlc into your. living_room, but 
w~ cad. supply' .you-wit.~ a,n ALF Music Card· - and~that's. almost 
CIS g9ocL, -,.:- -· ' '' . . . : : -·:. . ' : -,_ . . . ­

Play wh~t. YQl! c.h.oqse· ~:· ~he~h.er - it' be t~e .urn~te~~th · 'va,:iation·· ·. 
··bf "Hajrt and -Squl" o_r-ttie ultimate !riterpretation of "Tbcca'ta ·. 
-antl F1.,1gue";. .t~e-:mu.sic is tota'lly .yoLi~s . · 
- .. ... .. -··.·.·.. ..·. . 

c .ar.i't: play_. .ai'.I ihstrum~t-?·,No m.~tW ~ atr you need· is ycrni'. 
Appl.~ ·II,~your:stered, a~·d af'l, A~F Milsic. Car(j. - · 

' 	 _.. . .. ' . " 
' ­

Wait -'tiJ ~bu hear the' appJause! · 

. 	 . 
· • 	 !, • · ' 

·. 

-
' : 	 r" .. 

. • , .· 
·A L F Prod).lc:ee; 11"1C. ' ­
·'l <140 E sces ·' 

_.,oenver.CO 80215 · 
._. [~0::;11 2:3.:1-0871 

Choice 

GNT Makes a Tape Punch Station and 
a Tape Reader/Punch Combination. 
Both are small, quiet, and economical. 
One of tf!em will fit your needs exactly. 

The 4601 Combo 	 The 3601 Punch 

• 	Punching speed: 75 Cps • Punching speed: 50 or 

Reading speed: up to 150 Cps 75 Cps 


• RS-232-C serial interface 	 • RS-232-C serial interface 

• Utilizes all types al Mylar-"' and • Utilizes all types of Mylar and 
paper tape paper tape 

• Reliability : MTBF 100 million • Rellability: MTBF 100 mfllion 
characters characters m Serviced nationally by CarterFone 

l.!iGNT AUTOMATIC INC. 
1560 Trapelo Road, Waltham , MA 02154 (617) 890-3305 Telex : 923318 
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JThe first section describes the use 
of the system, including discussions [
on how to use the compiler, the run­

time module, and the interactive 

debugger. Compile-time and run-time J 

error messages are listed and ex­

plained . An appendix gives sample 

program listings, including one that 

demonstrates ·many error messages. 

The source code for these sample pro ­

grams is included on the disk that 

comes with the system. 


The second section of the manual 
describes CEDIT. Several examples 
are given for each command. You 
should have no problems using the 
editor based on these instructions . 

The third section is by far the 
largest at 297 pages. It gives a 
thorough definition of the RSCOBOL 
language, with detailed semantics for 
every language feature. The organiza­
tion of the parts discussing file 1/ 0 is 
nicely divided into sections on se­
quential, relative, and indexed files . 

There is a good table of contents, 
but no index is provided. Every error 
message the system can produce is 
documented with a sentence or two of 
descriptive text . There is an appendix 
listing all the COBOL reserved 
words. A thorough 24-pa_ge glossary 
describes special terms. The last ap­
pendix gives a skeleton description of 
the complete language syntax . 

Conclusions 
Radio Shack has provided a very 

complete, professionally done 
COBOL package. The memory-man­
agement options do almost every­
thing possible to compensate for the 
inherent limits of the Model I and Ill 
machines-a small main memory of 
48K bytes and limited floppy-disk 
storage. The most powerful features 
of this system, especially the multi ­
keyed ISAM files , are limited by the 
floppy-disk system for anything but 
the smal lest applications. Use the for­
mula given earlier for computing 
disk-space requirements and make 
sure your application will fit before 
you invest in this software. However, 
if you just want to learn how to pro­
gram in COBOL and you already 
have the hardware, this is an excellent 
package .• 

I 
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1Infinity: 

First in a series oft-shirts by Scott Kim 


Inversions 
An "inversion" is a word thal 
has been w ritten so that it reads 
symmetrica lly. 

For instance. words that are 
the same upside down and right 
side up are inversions. A few words 
exis t in the English language that 
do this naturally, such as "SWIMS" 
and "NOON '.' But alas. the g reat 
majority of words. when turned 
upside down, don't do anything 
in teresting at all. 

Fortunately tor lovers of inver­
sions. letters are quite flexible. 
Look around you and you wil l see 
the leller "a" written in hundreds 

of different ways. And all of them 
we have learned to read as the 
same letter. 

By bending and stretching 
the shapes of let1ers. we can turn 
ordinary asymmetrical words in to 
symmetrical inversions. Not all 
words will work , but when they do. 
the results are inevitably fascinating _ 

Scott Kim 's new book 
Inversions: a Catalog of Callig ­
raphic Cartwheels, published by 
Byte Books. is a collection of more 
than 60 inversions. exploring a wide 
range of ideas and lettering styles 

In the accompanying text , Scott 
explains how inversions are c reated, 
so that you may try your hand 
at them . 

..Scott Kim s Invers ions . 
is one of the most astonishing and 
delightful books ever printed . .. 
Over the years Kim has developed 
the magical ability to take just 
about any word or slwrt phrase 
and letter it in such a way rhar it 
exhibits some kind of striking 
geometrical symmetry." 
- Martin Gardner. 
Scientific American 

Infinity 

name 

address 

Infinity 
Jn this design , Scott Kim mixes 
idea and image, art and tecl1­
nology, in a swirling evocation 
of infinity This intricate design 
was c reated wi th the aid of a com ­
puter program. wh ich took a basic 
l1and -drawn design , 

repeated it symmetrically, 

then bent it into a continuously 
expanding spiral. 
As you took at the design , you 'll 
d iscover lhal it can be read in two 
different ways. Notice that the letters 
"fi" when turned upside down 
becom e the "y" al the end of 
" infinity :· And so the spiral can be 
read as either " infinity" going in or 
" infinity" coming out! Which do 
you see? 

Ci ty 

---ZIPStal e 

_ xs _ s _ m _ I _ xi B lack onwhite @ $8.00 
_ xs _ s _ m _ I _ xi Whi te on b lack @ $8.75 

Infinity: 100% cotton. silksc reened. 
Check or m oney order only. 
Sorry- no C.O.D. Dealer inquiries 
invited. 

Postage (add $1 per shirt ) 
Calif residents: add 
6Y2% sales tax 
Total Enclosed $ 

Inversions Dept. 83 , PO. Box 50697. Palo Alto. CA 94303-0662 
Circle 60 on Inquiry card . 

Infinity is the first in a series of 
wearable wordplays from the book 
Inversions: a Catalog of Callig­
raphic Cartwheels by Scott Kim . 
The book is available through your 
local bookstore. or by calling Byte 
Books toll-free at 800-258-5420 . 

Give the In fi nity sh ir t as a gift, 
wear it while doing double back 
somersaults. take one on your 
next space fl igh t. The possibil ities 
are infinite. 



Hardware Review 


John Bell Engineering's 

Apple II Parallel Interface Board 


Ned W. Rhodes 

2001 North Kenilworth 


Arlington, VA 22205 


One reason 1 bought an Apple II 
was the potential for expansion on its 
motherboard . I'd planned to add a 
parallel 1/0 (input/ output) port1 a 
real-time clock, and a couple of other 
i terns I was going to design and build. 
After working with the board for 
two years, though, I concluded that 
buying one that already had these 
features would put me ahead of the 
game. 

Fortunately, I discovered lhat John 
Bell Engineering produces an Apple 11 
parallel interface board-actually a 
multifunction module. It contains 
two 6522 Versatile Interface Adapte.rs 
(VIAs) and can function as a paralle1 
interface, clock, or counter. To ex­
plain the capabilities of the card, I 
need only elaborate on the capa­
bilities of the 6522 chip. 

About the Author 
Ned Rhodes eamed a BEE from llm Universi­

ty of M innesota a11d a master's in computer 
science from George Washfr1gton Uniuers1'ty. 
He p.rese11tly dllVelops mlm'computer-based 
distributPd processing systems for the 
MELPAR division of E-Systems Inc. in Falls 
Church. Virginia.. 
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The 6522 VIA 
The 6522 is a 40-pin support chip 

compatible with the 6502 micropro­
cessor family. The chip is designed 
for connection to the data and ad­
dress bus of a 6502 microprocessor, 
and it provides two bidirectional, 
8-bit 110 ports (where the direction 
of each bit is programmable). In addi-

At a Glance 
Name 
Appre II Parallel Interface 

Use 
Board may be used for parallel 1/0. timing, 
or seriaHo-paralJeUparaltel-to-serial rnnver 
slom 

Manufacturer 
John Bell Engrneerlng 

POB 338 

Redwood Oty. CA 94064 

14 15/ 367· 1137 


Olmen.slons 
3 Inches by 5 17.5 by 12,s cm): plugs Imo 
any Apple slot 

Price 
Auembled, S69.95; l<lr, 559.95; board 
onfy. 522.95 

tion to the parallel ports, each 6522 
has two 16-bit, fully programmable 
docks that can be used as counters or 
interval timers. The chip also includes 
a shift register for use with one of the 
timers to clock serial data into or out 
of the 6522. Each 6522 fully supports 
the 6502 interrupt structure.. finally 
allowing you to constructively use 

Features 
Board contains two 6522 Ve~tiJe Inter­

face Adaprers w ith a rorar of rour 8-bfr, 

btdlrecdonal 110 data ports; elghl '10 con­

trol lfnes; four fndependent. r6·bit tim rs; 

and two 8-bit. senal-to·parallel/paralrer-to­

seriat shirt registers . User c.;in chome die 

!RO or NM! 1nrerrupt rlnes 


Software Needed 
Air user-written-no sortware provfded 

Documentation 

f\ I6·page boo klec containing a crrc:wt 

board descrfpcion and a 6522 dara sheet 


Audience 
Assembly-1angu<ige programmers and 

others with som hardware experienc 
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INTERRUPT 
CONTROL 

INTERRUPT 
FLAG 

IRO REGISTER 
(I FR1 

INTERRUPT 
ENABLE 
REGISTER 
( !ERi 

OATADATA eusBUS 
BUFFERS(DO -D71 

RES 

R/W 

+2 
CSl 

CS2 

CHIP 
ACCESS 
CONTROL 

RSO 

RSl 

RS2 

RS3 

FUNCTION 

CONTROL 


PERIPHERAL 
CONTROL 
REGISTER 
IPCR) 

AUXI LIARY 
CONTROL 
REGISTER 
(ACR) 

TIMER l 

LATCH I L ATCH 
HIGH I LOW 
{TlL- Hl I {TlL· U 
---+---

COUNTf:R I COUNTER 
HIGH I LOW 
(TIC-Hl I (TIC-LI 

TIMER 2 

LATCH 
LOW 
(T2L· L ) 

COUNTER 1 COUN TER 
HIGH I LOW 
(TZC-HI I !T2C-L) 

PORT A REGISTERS 

INPUT 
REGISTER A 
(IRA) 

DATA DIR. 
REGISTER A 
{001Ml 

SHlfT 
REGISTER 
(SR) 

••• PORT A ••• PORT A 
" PERIPHERAL 11 tPA0 - PA7)

BUFFERS 

i.-----+------- CBl 
.._____ _..______ CB2 

PORT B REGISTERS 

INPUT 
REGISTER B 
(IRB) 

OUTPU T 

I•• REGISTER 6 
{ORB l 

DATA OIR 
REGISTER B 
!DDRBI 

PORT B 
••• PERIPHERAL it••
~ BUFFERS ~ 

PORT B 
l PBO- P87 ) 

figure 1: Block diagram of tile intemal configuration of the 6522 VIA (Versatile Interface Adapter) integrated circuit , 

the Apple interrupts. 
AH communication with the 6522 

occurs through 16 internal registers . 
Two of the 16, !RB/ORB and 
IRA/ ORA, are used as 1/0 registers 
for the two 8-bit parallel ports. Two 
others, DDRB and DORA, are data­
direction registers that define the 
direction of each bit (either inpu t or 
output) of the parallel ports. Poor 
registers are set aside to control the 
two programmable counter/timers, 
and one 1/0 register controls the 
serial-shift register . Two registers 
select the operating mode of the 
timers and shift register; they also 
determine whether the chip will 
recognize positive- or negative-going 
control pulses. 

The 6522 has a dedicated interrupt 
flags register that allows the chip to 
generate interrupts upon detection of 
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(1) a positive- or negative-going edge 
on any of the four control lines, (2) a 
timeout (overflow) condition on 
either of the timers, or (3) the comple­
tion of a shift-register shift cycle . One 
register selectively enables and dis­
ables interrupt generation, while the 
last register is reserved for special 
forms of I/O through port A Figure 1 
is a block diagram of the 6522 chip's 
internal layout. 

6522 on the Apple 
Due to a design limitation in the 

Apple 11, the 6522 can't work proper­
ly if it's merely attached to the bus; 
the 6522 requires a phase 2 dock 
pulse that isn 't avaiJable on the Ap­
ple _ The Apple 6502 processor 
generates the phase 2 clock signal, but 
that pin is unavailable at the expan­
sion slot connectors. 

Therefore. the 1/0 board must gen­

erate its own phase 2 clock signal. 
The phase 2 clock pulse is simulated 
by delaying the phase 0 clock signaJ 
by 80 nanoseconds. l must point out 
that simply delaying phase 0 may not 
match the duty cycle specification of 
the phase 2 dock, but that doesn't 
seem to matter. The 6522s accept the 
simulated phase 2 clock signal and 
work just fine. 

The Circuit Board 
The board may be purchased in 

three different forms. For those of 
you with no hardware experience, H's 
available as a fully assembled and 
tested card. It may also be bought as 
a complete kit or as a bare board for 
which you supply the parts. I chose 
the bare board, then ordered the 
sockets and 6522 chips from a mail­
order supplier. 

The board is very simple to build. 
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DUPRE ENTERPRISES, INC. 

MICROCOMPUTER SALES DIVISION 

SUITE 6 NELSON BLOG . . (201) 461-8086 
271 FORT LEE ROAD 9 AM-3 PM 
LEONIA, NJ 07605 MON .-FRI. 
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All you do is mount two 40-pin 
sockets, four 16-pin sockets, one 
14-pin socket, and two bypass 
capacitors. Then plug in the chips and 
you're ready to go. The documenta­
tion suggests that you use "standard 
assembly and soldering techniques. " I 
guess that means you shouldn 't lift 
the solder donuts by applying ex­
cessive hea t and that solder bridges 
between pins are taboo. I managed to 
avoid both perils . 

Connections are made through the 
four 16-pin DIP (dual in-line package) 

sockets; each socket handles eight 
bits . lf interrupts are used, two 
jumper wires must be installed to 
enable them . One of the 6522s can be 
attached to the !RQ (interrupt­
request) line, while the other can be 
attached to the NMI (nonmaskable 
interrupt) line. Note that the interrupt 
lines cannot be shared- you can have 
only one 6522 attached to an inter­
rupt line. 

Documentation accompanying the 
board is sparse, and the unadven­
turous user may get lost . The board 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--. 

--
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The DS120 Tenninal Controller makes your LA36 
perform like a DECwriter®UI. 
The Dalasouth 05120 gives your OECwriler<ll' II the high speed printing 
and versatile perform1rnce features of the DECwriter'lO mat only a frnc· 
tion of ll1e cost. The DS120 is a plug compatible replacement for your 
LAJ6 logic board which cun be installed in minutes. Standard features 
include: 

• 165 cps bidirectional printing 
• Horirontal & Vertical "Pdbs 
• P-<1ge Length Selection 
• 110-4800 baud operation 
• lCXX> character print buffer 
• X-on, X-off protocol 
• Self Test 

• RS232 imerrace 
• 20 rnA Current Loop interface 
• Top of Form 
• Adjustable Margins 
•Double wide characters 
•Parity election 
• Optional APL character set 

Over 5,CXX) OS 120 units are now being used by customers ranging from 
Lhe Fortune 500 to penmnal computing enthusiasts. In numerous instal­
laLions, entire networks of terminals have been upgraded to take advan­
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en­
sure dependable performance 
for year to come. Wben ser­
vice is required we will 
respond promptly and eff c· 
rively. Best of all. we can de· 
liver immediately through 
our nationwide network or 
di ·trihutors. Just give us a 
call for all lhe details. 

computer corporation 
47'10 Dwight Evens Rond • Charlolto, North Carolina 28210 • 70,./ 523-850 0 
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comes with a two-page cirC\ 
diagram and register identificati( 
Ii.st , a two-page circuit descriptio 
and a two-page list of all possic 
board addresses (whose availabili 
depends upon which slot is used 
the Apple). A ten-page 6522 da 
sheet is also provided . 

lf you can read the data sheet, y1 
can use the 6522. If you find the da 
sheet difficult to understand, chanc 
are this p roduct isn 't for you. Tl 
manufacturer has provided no so 
ware examples because of " tl 

numerous uses of the board." 
believe that limits the boarc 
usefulness . Hold on, though; I've pr 
vided two software routines 
demonstrate the capabilities of 
parallel interface board and t 

6522s. 

Software 
I was unable to write software th 

would test all of the 6522 functior 
so I chose two of the more comm1 
applications : parallel l/O and clod 

Parallel Printer Routine . The fir 
software example, in li sting 1, is 

parallel output routine for a print 
such as the Epson MX-80. Two ba~ 
sections comprise the routine. In ti 
first section, the output routine 
"hooked" through DOS, so that ar 
character output to the screen w 
also appear on the printer. T 
horizontal-tab counter and ti 
screen-echo flag are initialized at t~ 
time. The 6522 is then set up for 01 

put, and a Control X is sent to t 
printer, clearing its internal buffer. 
the routine's seco nd sectio 
characters are output , one at a tirr 
to the printer. 

The 6522 initialization is uniql 
First, you enable port A for output 
placing a hexadecimal FF in the da 
direction register (DORA) for port 
Then set up the data-output str 
and the data-ready flag , which are t 
handshaking signals required I 

parallel communications. When I 

printer is ready to receive data, it 
dicates this with a pulse. With 1 

MX-80, a negative-goin.g pulse 
dicates ready, so you tie it to the C 
line (one of the control lines for p 
A). The other signal , the data stro 

TP.tl co111i111w1J 011 ti«.~•· 
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forth 

for PET/CBM 

FORTH Is a new concept in programming, with 
the speed of compilers and interact Ive ease 

of BASIC. Proqrams become a part of FORTH 
extending thepow.er ot FORTH and your PET . 

8050,4040 disk, cassette all PET-CBMs t6k+ 
Starl•r 119- FORTH w •GllDr a1umbf•r s.35 
e.rso11af lloali119 poinl, t1rh1911 •ourc• s75 

Pralenlo11al lurnlc•y cl•nlopment /aala ban S259 

F S S 

•o-4"tw..,... -4"0.- sma 1. 1. oo.......ut•r• 
1'83 Rio 0...,,. P. O. lox 1483 

•

1'11.d"t i n, T•x.. 
 ~1ln.T•••78795 1'87\2 

DEALERS INQUIRE 

c: 

~ •
" ... 

... 
" GERMANY . 
•c: 	

" 
a 

E.. 	 IS THE MOST SUCCESSFUL COMPUTER MARKET i 
u 

" IN EUROPE, BUT IT IS ALSO THE MOST DIFFICULT ~ 

ONE TO PENETRATE. WE REPRESENT A sue- a 
CESSFUL GERMAN MICROCOMPUTER DISTRIBU- 11 

~ TOR. WHO KNOWS THE GERMAN MARKET INTI- ., 
MATELY AND HAS WORKED WITH AMERICAN ~ 
COMPANIES FOR YEARS. ~ .. 
WE ARE LOOKING FOR A YOUNG AMERICAN ! 

~COMPANY. GETTING READY TO INTRODUCE A 
~ TOP NOTCH, STATE OF THE ART MICROCOMPUT- ~ 
II 
E ER SYSTEM, INTERESTED IN SEllJNG IT'S PROD- ~ .. 
u 	 UCTS IN GERMANY FROM THE START. WE WILL l
" 	 REQUIRE EXCLUSIVE DISTRIBUTORSHIP FOR 

GERMANY. SWITZERLAND AND AUSTRIA AND 
CAN GUARANTEE A MINIMUM OF 200 SYSTEMS 
FOR THE FIRST VEAR. 

INTERESTED PARTIES SHOULD CONTACT THE 
FOLLOWlNG ADDRESS IMMEDIATELY: 

DEPARTMENT S 	 a• 
P.O. BOX 4229 	 !..
STAMFORD. CT. 06907 	 ..~ . 

G•rm•ny • Germ•ny • Gel'many • Germ•ny • Gum•ny • G11rrn•ny 

A REFURBISHED DAISY WHEEL TERMINAL 

FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 


Now you can have letter-ggality P-rinting 

and professional features for just $1,495~ 


AJ daisy wheel printer terminals are renowned for And you can choose from a list of options including 
exceptional performance, high reliability, and applications forms tractor. pin-feed platen, paper trays, side shelves. 
versatility. Now you can have all this for only $1.495 ~ In our extra print wheels, APL keyboard and 2K buffer. 
special limited otter. Cati your nearest AJ regional 
• 30 cps letter-quality printing 	 office for details: San Jose. CA 
• Changeable type faces 	 (408) 946-2900; Rosemont, IL 
• Full ASCII keyboard with F • . (312) 671-7155; Hackensack, 

numeric pad NJ (201) 488-2525. Or checkI
• High resolution X-Y plotting 	 the phone book for the numberm:::.­
• Complete electronic forms ' of your local AJ sales /service 

control office. 
• 128-character butter 

• .·. ' ' •• • • •• ') 	 Call Toll Free Now: • Asynchronous RS-232 interface II ':''''''''''''I.... '..... '.. ... .. .'t ' 
800-538-9722• Printwheel, ribbon cartridge. 
In California: and cable included 
(408) 946-2900 • 30-day parts/labor warranty 

• Pnce exclYdeo cll(iono ~nd ,. 51.1b[ect lio 1:'1 ANDERSON cho11ge wtlhoul rl(l!l<;e. Model shown irdudes 

ce11ain optKJn:S Otles avall.ablt! only ln lhft 
 ~JACOBSON
co11llguou• U.S 
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listing 1: Parallel printer output routine for the Jo hn Bell Engineering pamllel 
bocird. Written in 6502 assembly language, t!tfs program i.s designed to drive an 
Epson MX-80 printer. ji~ER

FOR YOUR APPLE 
t8U I~x-eo P~IN TER 0R1UER 
1030 DJG 3/ Bl 
10.\0 · tlOUIFIEO f!Y ILIR FO~ USE llllH ,IQHll BELL CARD 
JOSO 
J060 • llORt!t\L ~ODE ECHOES Qt~ SCREEll 
1070 * l:N!L- H l bACI< AR~D~ l AliORTS SCREEll ECHO S1l 
1080 i SASIC LlSTlltCS ilJLL USE FULL BO COLUMllS 
1090 l nm-G I !JUL I 15 ALYAYS srnT 10 SCRE"EH OtlLY 
1100 * 
lllO * 1120 t 6522 REGISTER EQUAlES
1130 i 

1140 • 


C -3go­ 1150 SLTl .EQ 1Cl00 SLOT l 6522 ~ECtSTERS _
CJ 1- 1160 ORA ,EO SLT1t l OUTPUT REG ISrE.R A 
CJOJ· 1170 DDRll .Eg SLTl+l DATA l11REC TI0ll REGISTER 

APPLESOFT: 30.3 MIN. CJOC­ 1 180 PCR .E SLTl U C PERif'HERllL CONTROL REC l STtR 
C30D- ll90 Ifft .Ea SLHt~D HI TEllRUPT Fli\C REGISfERMICROSPEED JI: 3,9 MIN. 120C> 

l:!tO ~MICROSPEED JI+ : 2.4 MIN . 
1220 * PRO GP.Ml £OIJ!HES 
l :!30n 4o -:t 

002+- l'.250 CH .EQ i2~ 
0~79- 1260 HCllT .EO i0479 
04F9- 1 :'70 rlAG . EQ iO~f'I 
0579- J :'80 ACC. . EO 1057'1 
00!1- I '.'90 EUBL .rn \11 
00'i'B­ 1300 Cl!TX .EC JS~ 
fllF"O­ 1310 SCRll .EO H'OFO 
~OJb- 1320 DllDt; .EQ il& 
03EA- 1330 HOOi• .EO ilEi'. 
006 - l340 !!ELL . EO t 8, 
0008- 1350 SUff . EO tB 
000ll­ 131>0 t.'°I~ . Ell tD 
OOAO- 13?0 SPAC . Ea iAO nao 

1:!90 

Hn i 
500 • 

0300 - A'.1 FF 1~10 r1XBO LM •tiFF 

0339- C9 on 1810 CR 
03"3ll- PO O~ 1B20 
033ll- A? FF I BJORE.QUIRE'S APPLE , SINGLE OISK 033F- 1lfl 79 1.H 1B~ O 

µ SPEED j[ USES 2mHz. PROOESSOR 034:'.- AO ~9 04 1850 iAI> 
0345- !:5 :'4 1860tJ SPEED J[• USES 4mHz. PROCESSOR OH - ltO OB 1970 

lSBOSEE YOUR DEALER OR CONT ACT: 1890J?OO * r------;--;7-;;;~,--, 

- :a •n I. ora c I H~8 l
1 rw 11 •i _. • .. • , !9JO iI 

0149 · ~7 AO 19 40 I I o:mi- BO 79 0'5 J 9~0 
034E- ~O 67 OJ 1960I I'm lnl~rosred; Plea5o Send I 0351- 4C 42 ~3 1978 

CJ µ SPEEO II '495. o 100 pag Momml •35_ I 0354- -OB 199 CHAR
I CJ µ SPEED J[ • '6-15 CJ !Jj!I lied lnlarmall011 0355· BD 7'1 05 1990 

OJ!i9- 20 69 03 1000I I Ol5B- Ml F'7 O• ::'.O 10 NMm 
Ol5E- M OB ::!020 

\ Address I 
City ------------­

1 Sralo Zlp IL _ _ _________ ....J 

SCP.EE:tl ,.OR , CURSOR POSIT JOU 
CHARACTER COU!llER W SlOl I 
FLAG FOR ECHOIHC 011 SC~EE I 
ACCUHULAlOR STORAGE 
EtlAPLE r>RrnrER CHA~ACtrR­
COlffROL X CHllRACTER 
SCREEll S@ROU1 rnE 
OUTPUT HO Oh LDCATION 
DOS HOOi, ROUT!ll£ 
BEll CllA!lflCTE~ 

R~~ 

COlllROL- H EC~O 011 PRUHER O~IL Y 
CARRIAGE RETURN 
SPACE CHA\"fACTER 

140il 
lWJ 
J42il • 
1430 ~ 
lHO t1X80 lllll lALJZAflotl 
l 50 
1 ~o CALL nm PORTJOU OF n!E ROUTl~E TO 
U70 SET UP THE PR!llTER DRIVER TO sttrn 
H80 4 CH~RACTERS 10 THE f'RltllER 

030"- so OJ. f3 1s"e 
0305· f..9 C~ 1530 
0307 - SD QC Cl 1540 
Q3gf,· ~9 t I l:;f>O
03 t - ao 01 Cl 1560 
C3 f"- ~'l 98 1570 
0311- BO 79 C5 1580 
0314 • :?O 69 03 1590 
0317- "9 2B I 600 
0319- !IS 35 1610 
0318- ll? 03 16~0
nto- SS 37 It.JOo:nr- ~o EA 03 1Mo 
0122- A? 00 J6'50 
OlZJ,-- SO 9 04 1 'M)
03::'7- SD F9 04 16 0 
03~A - ~C 1680 

1690 ~ 
I 00 ~ 

IH81 
1730 

0 21!- C:'i' B7 l HO f' 
OlW fO 3' l '50 
Ol2 F - ;:9 7F 1760 
OJSI - 41l 1770 
033'1 • C9 OB 17fi0 
0334- DO 03 l 90 
033b · SD F9 04 1800 

STI\ UDRA 
UJA H OA 
STA PCR 
LOA mmL 
STA ORA 
LOA mn~ 
ST~ ~CG 
JSR POUI 
LOil ~f'fl!Jl 
ST~ 011011 
LllA /PRllT 
STA DHOktl 
JSR Hnot,
LDA •oo 
S ~ HCtl f 
STl'l fll\C 
RTS 

SET PORT A F'llR 
OUTPUT 
CA l OU llEGATIUE EDGE 
CA2 (;IVES PU l SE 
!:111\BLE PR1NTE~ (SO I FRl UILl
BE SET Fa~ rust CflARACTER )
CllTL >: ER llSES !IUFH 
SAVE IT 
SEIW IT 
ADDRESS CF llEU CUl!'UT ROUTJ ,IE 
SAVE H 
l\PVRESS Of tlEU OUTPUT ROllTI NE 
SllVE IT 
Hom, tlEU OUTPU T ~om TUE TD nos 
CET I NIT IAL VALUE 
ZERO ~Oll.IZOllTAL CH~RACTER P!IS ITI O ~l 
SCRE EN rn~a Oil 
DD,IE IJITH IllJTIALrZATlotl 

OUTPUT f\OIJTJllE 

~UT Cl1P i llEl l A !IElL CHARACTER?? 
&£fl TV YES • AVOJ[I PR!llJER ' S RAC~ET 
AttD U 7F ~O'.OUE H13S 
Pf!A SAVE" ACCUKULATDR 
Ct:P t SUIT OISA~LE SCREEI ECHO?? 
BllE CR NO 
S-Tll FLAG PUT NOii-Z ERO Ill FLAG 
Cl!P t CAR CARRlllCE: RfTURtl? 
NIE TAB lffi 
LD4 O FF COU ~/TER IHLL BE ZERO AFTER CR 
STA HCtff RELOAD HORI ZONTAL CHARACTEf<-1 
LDA HCtlT CO~i>ARE COUtnER IJJTH SCf<(EH
CP\P Cti HOR, POSI11011 
!ICS CHAR llRMlCH 1F rn PROP ER POS J TTOll 

DUTf'UT SPACES UtlTJL PRltlTER lS AT THE PROf'ER 
HO TZOIHAL CHARA CTER OSI T!Oll 

LM t SPAC 
STA ACC 
JSR ~OUT 
J~P TAB 
i>Lfl 
STA ACC 
JSR POUi 
LOA f LAE: 
Qf'E REi 

GET A SP ACE 
511VE AS PR HIT CHARllCTER 
PRUff IT 
C~EC" HOR . POSITlOJl ACAUI 
GH C ~ARACTER 
SAVE AS f'R lllT CHARACTER 
GO PR HIT IT 
ECHO Oli SCRE Ell7 
NO 

Listing l co11ti1wed 0 11 µ11 .: -122 
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6 MITSUBISHI 
~ FLEXIBLE DISK DRIVE 

SETTING NEW STANDARDS FOR 
RELIABILITY AND DURABILITY 
• 	 FULL V ISM ANO $HU(lART SAB50A COMPATlBLE. 

• 	 OOUBlE·StOEO. OOUBL£-OEN$11'1 

• 	 1 6 MBYTEIOISK 

• 	 SOFTOUCHTM PROPRIETARY HEAD lOAO 
MEOIANI SM 

• 	 3 MS TA/\.CK·lO·TA ACK ACCESS ii £ 

• 	 HIGH OU AUT • llLL FERRITE M nZn HEADS 

• PRECISION BUJLTIMOOULAR CON STRUCTION 

• 	 6 MONTH WARRANTY 

• 

•$525.0Q Availab le ltom sloe~ Terms cash, c.Mc~ 
money <ml~rs, \llSA. Ma)1erCharge Ta 6 '{. 11 Cal1lorrnn r ~· 
oe11t "Poce subJect 10 chaogo wll houc nouce 

l'CLOR4~ 
1333 Lawrence hpressway, Sumi 408 


San la Claru. C '1fomla 95051 

l40B) 247-3450/TWX 910-33&·7442 


AUTHORIZED SALES AND SERVICE AO ENT 

FOR INFORM ATION CONTACT HOLLY SAUER 


OEM INQ UI RIES IN\lllED 


TRISWATCH 

Keeps your TRS·SO Mod II 

up with the times. 
The Triswatch, formally kroown as the CCB-11 , 
is a clock, calendar, and audio alarm ro lled 
into one1 

• 	 For TRSDOS users, the CCB-IJ elfminates 
the hassle of setting the time and date 
when you reset your Mod IL 

• 	 The P&T GP/Ml'J 2 system date and time 
are synchronizee to the CCB· l I each time 
the system is reset. 

• 	 The CCB·ll is,directly aocessfble from any 
language that allows direct port input 
and ou~put. 

• 	 A pacemaker battery Is Included, Which 
provides over 8 years of continuous 
tlmekeeping. 

Keep up with the times and order 
the cce~ 11 for $175 plus shipping. 

TAS·9Q >s ~ ttadl!rimt~ or landy com. 

CP/ M •s a teglslared lradema.r al DlgUo• Aesean:ti Inn.. 


~ PICKLES & TROUT~RolJf® P 0 BOX 1~06. GOLETA CA 31 lb. {81\6) .foX5-q1,~ I 

Wam1ng. lnslallallon tequ11~sonen1ng the M(l(lel II, w~icl1 rn.1yvo1t1 lt~warranty. 
Wu l!IJWllS1 wanIng uniII 111e wammty 11en00 005 ei;plredbularo ~Ing IlleCCS·I~ 

12 

1.C. 

MASTEi 
$5&.&5 

Cl,llDS 

DISKETTE 

«SALE» 


IU'•rnWabash' 
Tlf!'l9 lllorltr1-0.l:.'il'I•• I 
·n..,a1 'tllillM45 }1t-I01 
•au. O ...-.llld 
• ;au 0.1•~S24.90 '7.45Binoh~ , ' 18i• if,04r,... 

•' ll<t~•"t-wHokl:S.~ ..SS ISO :Mare Ava il. XTAl 
·..iJ-:rM:ll:A.1 tl•I CantroiQTY. PRICE AVAi '2.85· ~. Ii-ow SIG 
· \.o.· ~ o,•.._t_'°"' SPECIALS 

1 

zE.N•r~ zvM - • 111121 111,G•L• •.•L,. ll!!I!!!!!!!!!!!!!!!• 
!rill •n1l11 'G•een 11 0 8 "' 

i1 .111 
1\ lll J 

'l"'l_ 
~ 

LPK ­ 1: 

$ 118.50 
8266 - '5.95 
!1748 ·8 --·3 

~~:~.:::;:: .. 
"°1i..1h9 .,,,. 

~~y ....'t~t. 
lOOn.,c. 

4t S.rr11 II l rlt1 t111111 •I 
THE MPO 117 
~~~=,~~,~~ l ~r: 
rolled P<>We• sc..rce 

JJAlPC '2.()(l Ha95 l19.so 

MM5060 - 35c ..---------.. 
MC6800 -

17. 7S QUV-tl/2 hv/LOOICAL o I/. 

"EPIQM-IPUCP IIMC&l02 - '11\95 
·Erase up to 15 EPROf\/l 'S 

MC6850 J4.50 in 30min. Si&.'5 
MC6821 -~.95 

COMPUTERS 

ATARI A 8001
"' 

COMPUTER SYSTEM 
400wl l6K 1350.0Q 

800W/ !6K 0699.00 

* SOOComputer w/48K 

'@11111!!!1111 § *9~~~ $a2s.oo 

COMPONENTS 74500 
.19 (AS.l:MI. 1!i 
.. -c,. 	 l•jHO IQCI~l.A[iOhl S...r• UH 
.lll 	 f4 Si'i:.,8 ,~&J\11 	 11H 1~ SN 1Ai CIJJ<il "" 19 	 .Q'511<1 IS,... 1404.H l' s 111 r.1;';JN ... 
)9 	 Ii/a tl!io ')!II5 N 74oell n SNf• tl:51H.s,,,,,.,. .. ' • 5UO '!I

U•'~ ' Qllrll ·~ ,...S.tit9 Ji )!I 

' NU1 '.IM ~M , t Jlfllir' 9:1 
,.,•• 5.,,.. ,:: J9'1ril74J 1J[lll 

$4 f0»1 ti I'\ 
!16· MD )J"I 

.. 
!iH 14 • 111 fW 

S NP.iT(ii&.I Tl 
5'-il f •P•H 

n 	 '" •• J Q'iSH I• '~'"' ~ ~!t 	 M~.2!11 't\5H••1 I;+ '.N s"" '•''-= ~ Ob 	 l '!5l1!U J 'l':i$ N7 4:t'QJ4 

,.. '° 
11!1' ""'" '>4H • iji 	 l• S,l!Sli 1~ ~~ I.ti~ 5fllllf4t\!IM n " "'° ""51Q9 ) Mi 

PiN 14, 11i 5HJ 41&0tit IN 
5. ~1 U~Ot4 5H 1 "1 1~1 W !Pe 

~ 	 ,..,....ro 9J1tl" 14-541' QI 'CJ 

$iN 7440til 5HJ l ,NN ~ 
SH J.& :i;eH >• 5 NJ'I U!l1 H Clo~ 

• 'a:S 1"4 5411 g-.a••!t ''4~14 
St.tf 'f441'il c; ~ 
5N70 HI ..•• $.H ,•16'1 ' ~ 11-, 

$H1U~ .. ~= ~= !~!: = 
§ H, O • N IV '5 N / 4 1T!I N rt 
:i H 1• ~•"4 ,. '5 ~ /tlilO lj lb 
S. l'fU P.._ 'S~H !lt l'I II~ 

\ .'tfiil$ flt -lliil A.tli)Jllt • i't6 " " 74LSOO 

l' Ol ~ ~~auu.,_ 

MIK CHI '~ 

·­1.11!1 ,.,.,'"" 
IY 
l ,Wii ......... 
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SOFTWARE 

DEVELOPMENT 


TOOLS FOR 

INDUSTRY 


CPJM CROSS-ASSEMBLERS 

Fast, comprehenalve cross-assemblers 

to run under CP/M.• Extensive pseudo· 

ops Include full llstlng conlrol , nested 

condltlonals, mnemonic synonyms, 

and Inclusion of external source Il les. 

Generate objec1 Ille, assembly llstlng, 

and symbol table from source code for 

nine popular microprocessor famines. 


XASM05 . . . . . . 6805 
XASM09 ...... 6809 
XASM18 . .... . 1802 
XASM48 . . • . . 8048/8041 
XASM51 . . ... . 8051 
XASM65 .••• ..; 6502 
XASM68 . .. .. 6800/6801 
XASMF8 .. . . ... FB/3870 
XASM400 .. . . •. COP400 

Assemblers .. . S200.00 each 
Manual only..• $ 25.00 

8048 DEVELOPMENT PACKAGE 
Now you can use the 8048 famlly of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross· 
assembler. Then plug our EPR·48 board 
Into your S-100 system to program the 
8748 EPROM version. 
8048 Development Package ... $574.00 
EPR-48 alone ....... . ... , ... . $449.00 

EPROM SIMULATOR BOARD 
Debug dedicated systems quickly. Our 
PSB·100 PROM Emulator Is an S-100 
board with up to BK of RAM. Ca.ble with 
24-pln plug replaces 2708 or 2716 
EPROM(s) In your target system for Ins· 
tant program testing 
PSB-100 EPROM Slmulalor .. . $445.00 

w/2K RAM 

• Trad•mark ol D/gll•I Runrch 

~;:.
~TEST OI 

DOVER. DEL . 19901 
302 -734 ·0 151 

Visa end MasterchUG• accepted. We $hip 8" slngle· 
danolty and Sofl<>ard + !i..26" dl1llall 11•. Ask ua 
aboul olh r lormats. OEM AND CEALER INCUIRE.S 
INV ITED. 

+ Tr•d&m1111< of MloroJtofl 

422 March l!lel f:l om PubU~• •ioru lnc 

Listing 1 co11lim1ed: 
0360- Ali 79 05 :2030 LfiA ACC GET CH~RACrER ACAIN 
OJ63- 09 80 2040 DRA H BO SET ~SB FOR SCREEN 
034 - ~C FO FD 2050 TIJ J~P SCRtl OUTPUT TO SCRm1 
Ol6B- 60 '.' 060 RE T RTS NORMAL RETURtJ 

~070 

~cso i 

'.'090 * POUT SUB RDU TI HE 
2 100 * 

HlltlnL ES DUTf'Ut TO PRINTER2110 * 2120 • CHAR CTE~ TO BE PRIUTEO IS IN ACC 
:!1 30 * 
2140 ;j. 

0369 - r.9 02 2150 POUT LOA .t oz LOAD COHPARE ll/ISK 
03tB - 2t O~ Cl 2160 DIT IFF< 15 PRitlTER READY ?? 
036E- FO F~ ~170 BEU POUT N01 WAIT 
0370- Af1 79 05 2 180 LDA ACC en Cttl\RACTER TO PWIT 
0373 - SD 01 C3 ~190 STA ORA PR HIT IT 
037 .s- EE 79 o~ 2200 me ~OIT 11.UHP CHAR. COUNTER 
0379- 60 22 10 R15 RETURll 

n~o .Erl 

SYM ll.Ol TA.Blf 

gm: ~~EL 
0000- Cl\R 
0024 - ell 
OJ54 - CHAR 
0098- CllTX 
0339- CR 
C303· OtlRA 
003~ DHDti 
00 11 - ENill 
04F9- Fl AC 
0~79 - ~CNt 
~ 3~~ 110011 
CJOD • !FR 
0300- HX BO 
C301- ORA 
C30C - Pt.R 
(136'1· ~OUl 
'q2B f'fWT 
·~3 ~ET 

F~FO· SC RH 
QOO:J - 5LHt 
': 30v- SL Tl
:i or. .1· SP AC 
:<:l.C Tll8 
()3~5- TV 

Listing 2: Tliis routine uses the parallel board as a real-time clock. T/i e time wi/J be co11­
tinuo11sly displayed o n lfrn screen . 

t it SYHTA~ ERROR 

tAStt 

1000 • 
101.0 t 
102.0 t DOSCLOCK - REAL T111£ CLOCK lllTH CDRRECT!Dtf 
1030 * FOR DIS~ USE, THIS PRDGRAH USES THE JOHH Bfl.l 
10 40 i EHGIHEERING PARALLn SOARD AS A REAL TillE DJ&lTAl 
1050 t CL OCK. 


1060 I NOTE -- THlS ROUTl NE IS ASSEllDLEJl TO STA~T IE.AR
1070 

lOSO TffE EWD OF lHE INPUT LINE BUFFER. THIS llEANS THAT 

1090 YOU Will NDT llE AliLE TO EllT£R RfALLY LOH!: LINES 
1100 Of' TEXl. THIS ROUTfNE IS HOT COHPATAlllE WlTH 

11 10 t THE PRDGRAll LlHE EDITOR DECA~SE THAT PROCRllll USfS 

1120 .. LOCAT10H $4 5 llHICI! IS WHERE THE llOHITOR STt.IFFS 

ll lO r THE ACCU~ULATOR OURIHC INTERR UPT PROCESSJ!f.;.
l H O t 
1150 * BECAUSE THE 65 ::'::! IS ATTACH~ TO THE Af'PlE 
116~ • BUSS , WE PUSHIHC OF THE RESET BUTTOH llTL.l ~SET TliE 
1170 • b5Z2 AS llELL AS THE APPL~· THAT HEANS THAT YOU YILL 
1180 t BA\.'E TO RESTART THE C:LOCK EllERY TIKI RESET JS PUSHED. 
1190 • 
1200 • 1N DRO;R TO USE Tli!S RDIJTJHE IHTH THE JBE: B!MRDr YUU 
1210 l HAVE TO ENA8LE TIM ER T2 TO CUUHi THE Nl/ltBER Pf TJC:l(S
1~2 0 * OF Tlll::R I I. THl S IS ACCOKf'LlSHED iY JU~PERIHG Pf PIS 
1230 I 7 ~~D 8 O~ J2 TOGETHER 
124? • 
1~:50 * 
126? * 
1"70 I RMI IJERSlml fOR SLOT 3 
l :'SIJ :« 

i ~9D :« DJC ~/Bl (DERlVED FROH AN AIH CLOCK ROUTINE 

13~0 1 . BY DEJONG llf HICRO J 

1310 :f mill 8181 ( HO!llF l ED FOR SLOT 3 Al-ID THE 

13~0 l J8E PARALLEL DDARDl 

1330 * 
134 0 * 
135') f PP.OC~Al'I AOb~ESSES: 
13h? f 
1370 • ENTP.\' POINT C10 ST ART CLO!:I( >: 
139'.l t J02BO (CALL 1> 40 l 
1390 * 

TO C Ottl~Ol SCREElt TlKE DISPLAY :i~oo l1UO Jn <PO' 19l9rXl 
14 20 OIO - ?ERO VAL~~ DISPLAYS TillE COllTIHUOOSt.Y > 
JHOIH? i TO STOP CLOC : 
HSO 
!HO LOAD LOCATIOM SCJOE Wl TH t40 
1470 • ( PO~E - 15602164 ) 
1430 * 
1490 • listing 2 cominued on page 42~ 



E'1TI 

TOLL-FREE 


SUBSCRIPTION LINE 


1·800.258·5485 

New Hampshire Residents D ial 924-9281 

The Quickest Way To 

• Order a Subscription 
• Renew a Subscription 
• Change or Correct an Address 
• Give a Friend a Gift Subscription 
• Inquire about a Subscription 
We are waiting to help you . Call us between : 

8:30-4:00 Mon.-Thurs. 
8:30-12:30 Fridays 
(Eastern Time) 

R2l/O 
)·100 ROM, 
RAM & 1/0 

BOARD 

ECT's R21/0 is an S-1 00 Bus 110 Board with 3 Serial 
O Ports (UARTs). 1 Paralle l 1/0 Port, 4 Status Ports. 
·K of ROM with the 8080 Apple Monitor Program and 
K of Static RAM. 

$295.00 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 

; 

Clrole 324 on Inquiry card. 

RM-10 
S-100 
RACK MOUNT 
CARD CAGE 

ECT's RM· 1O is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D). the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS· 15A Power Supply 
(15A @ av. 1.5A @ =16V). $295.00 

Specializing In Quality Microcomputer Hardware 
,., Industrial •Educational •Small Business •Personal

LT ELECiiiOriiCCONiii~iECHNOi.OGY·;;;1) 686-8080 
763 Ramsey Ave., Hillside, NJ 07205 
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Circle 90 on inquiry card. 

Li;;ting 2 continued; 

1~00 t 
! SIQ i 
15~0 t 

M45-	 1 ~30 ;'.l!:C 
0!20 -	 15 1? SCRll 
017F ­	 1550 Ff'o:EE 
OPF ­	 15Ml FRAC 
O~fF -	 1570 SEC 
057F -	 l 590 HIN 
05FF-	 1590 HOUR 
067F- lbOD THPL 

16 10 THPHgm= 1620 FLAG 
OJFE-	 1630 lROV 

16'0 i 
165il :j.
1660 t 
1670 * 
1680 i 

C3og · 11>'10 DS! 
C30 -	 1700 PD 
C304-	 1710 Tl l 
C305- !?CO Tl~ 
C309- 1730 T~l 
Cl09 - 1 7 ~ 0 T ~H 
C30~ ­ 1750 ACR 
C301• ­ 1HO lf'R 
C30E - 1770 IER 

1780 ' 
17 90 i 
IB?O 
LS lOIn fact , no matter what price lll~O * 
!1l30 •you see advertised by Micro llHO * 
!SS() * 
18~0 *Management, Perry Oil , Pan 1870 • 
1sao *American, or any authorized 1B90 * 

0~90- 79 1900 CLOK SE! OISAFLE IRO 
0281 - A9 ElO 	 19 l 0 Radio Shack dealer for TRS­
0 ~ 83- BO FE Ol l '?~O 
0~66- t\'1 !>'.' 1930 80 Computers with pure fac­ 02SS- BD fF 03 	 1940 

1950 'tory installed memory and 1960 
!'nO 
1980 • full warranty, we'll beat ii! 1990 • 

O~SB - 119 CO 	 2000 
0280- SD OE CJ 	 2010
0290- A9 EO 	 2020 
029~- BD OP C3 	 2030 

2040 1ATARl/~~1 
2050 * MICROCOMPUTERS .-. \ 2060 :+: 
2070 t 
~oao •We have consistently offered 2090 * 

o ~ 9S- A9 ~ o 	 2100 
0297- BD 04 Cl 2110the complete TRS-80, ATARI , 029A- 119 F9 	 2120 
029C- fl[I 05 C3 '.'t 30EPSON, APPLE. and MAXELL 029F- ~9 OB 	 21{0
02111- ao os c1 2150 
OZA~- 119lines at the best prices in the 
oiA6- 80
02A9 - A?U.S.A. And we offer the best 02AB- BD 
O~AE- SBdel ivery from the largest 02AF - 60 

inventory fn the Northeast. 
If you 're looking for the best 

0200- EE 
02B3- DOprices in the U.S.A .. check 02BS- A9 

00 2 160 
09 Cl ~170
FO 2180 
7F Oi 2190 

2200 
2210 
2220 * 

OZB7- BO 7F Oi 2300the others but call Computer 02BA- AO 00 CJ 2310 
OW[•- 10 [)3 	 2320 
02BF- ff 7F 04 ~:no 

rns-oo and Rauin Shack a1e 11;iaem a1 ~ o r T ~n11~ Co 
Discount of America. 02C2- A9 20 	 23•0 TOUT 

02C4- 2C OP C3 23SO 
0i c 7 • M b2 	 2360 
O?C9- A9 09 	 2370 
02CB- B(t 08 CJ nso 

239Q * 
~ ~ 00 • 
2•.1 0 * 2420 • 
~00 * 

'.'~50 * 
~ '.'6 0 * 

7F Oi 2270 JSR 
70 nao 
FO 2290 

02Dl- AD FF 01 	 2450 
o~o·- (? lC 	 2460 
0206- 90 ~3 	 2470 
021lS- A9 00 	 ::! 490 
02DA - SD FF 04 	 2490 
02DD - EE 7F OS 	 ~soo HINS 
02EO- AO 7F O~ 2510 
02E:I- C9 3C ~52()
02E5- 90 14 ~53 0 
02E:'- A9 [)O 2540 
02E9- BD 7F OS 2550 
02EC- EE FF 05 2560 HRS 
02EF- AP FF 05 	 2570 
02F~ - Cs lB 	 2580
O~F 4 - 9 8~ 	 ~590
O.F6- I; u ~ 6 00 
O~FB- ar1 FF 05 ~ 610 

2620 • 
2630 • 
:'MO 

f'P.DCRAtl EOW\T ES 

.EO 10045 HON ITOR SAVE AtC HERE DH !RO 

.Ea \0~20 RIGHT HAHD TOP LlHf OF SCREEN 

.EO S04ff SLOT 7 $CRATCH RAK ­
,ED FREE INTERRUPr COUNTER 
.EU rR EE+S BO SECONDS COUNTER
.EO f REEtSlOO MINUTES COUNTER 
,EO FRE.EtSl SO HOURS CUUNTER 
. EO FREE+S 200 TE~P STORAGE 

:~8 ~~~tt~gg bls~~t0~ei~ 
,Ell 103FE !RO ~·ECTOR 

62 2 ~ REGI STER EQUATES 

.EO IC300 SLOT 3 6522 ADDRESSES 

.Ea DSl PORT B 

. ([) DSIH TIHER l LOW LATCH 

.£0 DS 1+5 Tl HIGH 

.£0 DS ltB TIHER 2 LOW LATCH 

.en DS1t9 T2 HIGH 
•EO ll51 HB CONTROL REG .rn DS IUD IiHERRUPT FLA~S 
.Ell 115 1 H E llHERRUPT ENABLE 

,OR S0 280 START IT HERE 

,Tf DOSCLOC~ .BELL . O&J 


CLOCK ENTRV PO JNT 

SET UP ! RO VECTOR AtlD SHIRT THE CLOC: 

LOA t! SR ADDRESS OF llHERR UPT SERVICE ROUTll+E 
STA l ~ClV SAVE Ill rn ll 
LPA IISR LAST HALF OF ADDRESS 
SlA l ~OV tl SAVE IT 

SET UP lHE 65 22 

LOA U CO EllABLE Tl INTERRUPT 
srn IER B~ LOADI NC TH IS LOCAT ION 
LOA O EO Tl FREE RUNHODE 
STA ACR AllD T~ COUNTS P&li 

YOU CAN PLAY UITtl THE I/ALLIE I N Tll ANfl TIH TO 
COR~ECT T1H£ I NACCURACIES. 

l.UA 1$20 
STA Tll 
LliA UF9 
STA TI H 
LUA f SCIS 
STA T2L 
LDA too 
STA T2H
LOA U FO 
STA FRAC 
CLI 
RTS 

~'.!30 * 
2~i') * !NTH!RUPT SE~VtCE ROUf! NE 

JtlC FRAC 
BllE UllDO 
LOA t'FO 
SlA FRAC 
LOA PB 
Bf'L tO UT 
JtlC FRAC 
LOA t,20 
BIT IFR 
flHE CORR 
LDA u oa 
STA T:!L 

O:!CE - EE ff 01 244 0 SECS me SEC 
LOA SEC 
CHP t60 
BCC SHOW 
LOA too 
STA SEC 
INC 11111 
LOA HI/I
Cl1P t ~O 
DCC SHOW 
LOA t OO 
STA KIN 
me HOUR 
LnA HnUR 
CttP 1 ~4 
ace S~OIJ
L!IA ~ 00 
STA flOUR 

D!Sf'LAY 

SET T l TO F920 
UH! CH IS l / 16TH OF 
A SEC OND 
START Tl 
T~ ov rnFLOWS AF'TH 1 SECOllD [ F 
IlOS TURNE D OFF l~tl JMTERRUPT 
t8GO 15 ONE SECOND 
T2 COlltlTS Tl 
COUIJT 16 INTERRUPTS 
PRELOAii THE LOCAT ION
Etl i'IB LE ! RO 
RETURN 

!<UHP COUllTER 
tlOT A FULL SECOND 
RE"SET fNTERRU?T COU NTER 
SAVE IT HERE 
IF Tl HAS ALREADY TIC~fD 
LIE HAVE TO AD D 
OflE TO THE COUHT 
GET HASK 
T2 TlHED OUTH 
HO 
RESET T2 COU NTER 
WITH A SSOO 

HICREtlENT THE SOFTW~RE CLOCK 

BUHP SECONDS 
CET CURR ENT SECONDS 
60 SECOHOS?? 
NO 
RES£T SE:CO~DS 
TO ZERO 
llUllP HlNUTES
GET CURRENT HINU TES 
60 HlllurES?? 
NO 
RESET HHIUTES 
TO ZERO 
EIU ~P HOURS 
GET CURRENT HOUR
2+ HOURS?? 
IW 
RESET OURS 
TO ZERO 

THE T rtlE If D£SlRE!J 

SEE APPLE P.EfEP. EtlCf 
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Circle 385 on Inquiry catd. 

£KP~ES5 
CATCH THE S-100 INCA8US! 

Move up to an 
8MHZ 8086 Super System ~eW,.rJi 

System Support Board 
1 serlalf 1 parallel port. 8 MHZ 8086 CPU (16 81/ Processor/ 
86 DOS Dish Operating System 
Rea/lime Clocx 
Timers 

Moniror EPROM 

85 DOS Disk Operating System 

64K byre (321! word/ Sraric RAM (7 0 NS) 

Double OenslfV DMA Dis~ Conrro//er 

10 Slot Ma in frame wl2 Oume Datil Tral<. 8 dnves 

LIST PR/CE OVER $4300 

SPECIAL CASH PRICE $3499 

A ssemtJI~ and cnec~ out avmlatJ/t! /or JWQ er1ta 

OR!r E1pires Marth 31, 1982 

Sub1ec1 to A~a11a~le Ouan11t1es • Pnces Ouoled lncluue Cash 01sco un 1 ~ 


Sh1pptny t. l nsuranc~ EJctia 


1ilil25 Norlh 79 1h Street , Sui te B 

Scollsdale. Arizona 85260 


Order Number 800·528·3 138 

Tec nn1cal 602·991 -7870 


STRETCH THE POWER 
01 Your HP-85 or Commodore Pe t/ CBM W1lh rnw·s IEEE·488 Bus 
Svstem Builo1ng Blocks . 

TN W's RS-232 SERIAL INTERFACES 
Connect your PET / C: BM lo any RS ·232 S~rial Printer Piotter . C: RT 
Term1na1. Modem. or alher device 

ONEC HANNE.L $129
OUTPUl ON LYTNW-1000 
ON E CHAN NEL $229!NPU T AND OUTPUl TNW-2000 
TWO CHANN ELS, INPUT & OUTPUT. $369 
12 AS -2J2 CONTROL SIGNA LS TNW-2320 

TURN YOUR PET INTO A TERMINAL 
Access 11rnesharmg Sys te rns and Bunetln Boards wilh TNW 's Pterm 
Sol lwRrn and lu ll serv ice taleptlone modem: 

AUTO AN SWERrAUTO DIAL 
USE WliH DAiiTNW-103 $389 

Pierm arso works W•th acouslica l couplers ano olh~ r modems 1nlertaceef 
t1} tile PET wrlh lhe TNW-2000 or TNW-232D Elec1ronrc ma il and TWX 
Terminal programs also available . All units are ~cld ressab le 1EEE ·4BB 
oev1ces. complete with power supply cabrnet. full documentation and one 
year warranly 

TNW CORPORATION 

.335 1Hancock St • San Diego. CA .. 92110 (714) 225- 10110 
TWX.910-335· l 194 
Visa / Maslercharge Welcome • Dea ler inquiries 111~11ec1 

Now ~ou can use your printer wrth your modem! Your compu ter can ba an 
lntelligenr printmg term inal. Talk 10 Hmeshare se~lces or to otMr personal 
compu1ers ; prinl s multa11eou sly lhrougt1 a second printer port : and re-display 
l e~t stored in memory . Dow nload tex:t 10 Basic programs ; d~mp to a ca ssette 
rape, or pdnter. or both. Mierat ext can be used with any pnnrer or oo printer at 
all. It leatu res user-conllgurable duplex/panly for special appliC<Jlions . an d can 
send any ASC II cha racter. You ' ll find many uses lor this gen11ral purpose 
module! Available in ROM PACK , ready-lo-use. lor $59.95. 

111111111111 llJI~ GIAMEB 

Star 81aster - Blast you r way through an asteroid field In this action-packed 
HI -Res graphics game! Avai lable in ROM PACK : requires 16K. Price : $39.95 
Pac Attack - Try your hand al this cllallenglng game by C-Omputerwa re. with 
lantastic graphics . sound and aclionl Cas.setle req uires 161<. . Prlce: $24.95 
Berserk - Have fun zapping ro bots wllh this Hi- Res game by Ma rk Data 
Products . Gas.sane requirns 16K. Price : $24.95 
Adventure ­ Black Sancrum and Ca//xro Island by Mark Data Products . Each 
cassette requires 16K. Price : $19.95 each . 

SOFTWARE DEVELOPMENT SYSTEM 
The Mic:ro works Sortware Development Syslem tSDSBOC) Is a complete 6809 
edttor . assembler and monilor package contained In one Color Computer program 
pack! Vastly superior to RAM-based assemblers/editors. the SDS80C ls non­
~olati l e , meaning that ii your application program bombs, it can't destroy you r 
editor /assembler. P1 us it le.>ves almost all of 16K or 32K RAM free lor your 
program. Since all three progmms

1 
editor, assembler and monitor areco-resident , 

we elimina te tedious program loaaing when going !lack and lo!1h from editing 10 
assembly and debugging! 
lhe powerful screen·orienled Edilor lealures linds , changes. moves. copys arid 
much more . All keys have convenient auto repeat (typamatic). am1since no llne 
numbers are required, the full width ol the screen may be used lo generate wetl 
commented code. 
The Assembler lealures aU of !he following : complete 6809 instruc tion set, 
comple ta 6800 set supported for cross-assembly; condiliooal assembly : local 
tabels; assembly to cassette tape or to memo~ ; lisllng to scrmm or prlnfer: and 
mnemonic error codes instead at numbers. 
The versallle ABUG monitor is a rompact versionof CBUG . t.a.ilored tor debugging 
programs generated by the Assem bler and Ectllor . II lealures examine/change ol 
memo~ or registers . cassette IQad and &aVe . breakpoints and more. SDSBOC 

ROM LESS PAK I ­ is an empty program pack capable of holding two 2716 or 
2732 EPROMs , allowing you up lo BK ol program' The PC board Inside comes 
with sockets installed , ready lo go with the addition ol you r custom EPROMs . 
Prl~e : S24 .95 
2-PASS DISASSEMBLER - wilh doc umentation package . t6K; casseue . BOC 
Disassemble r Pric:D: $49 .95 
C8UG- Machine language monitor. CBUG Cassette Price : $29 .95 
CBUG ON 2716 EPROM: Can plug into Romless Pak I. CB UG ROM Price : 
$39.95 
PARALLE L PR INTER INTERFACE ­ serial to pardllel converter allows use or all 
standard paralle l printers . PIBOC Price: $69 .95 
Assembly Languag11 Programming, by Lance Leventhal. Price : $16.95 
MEM ORY UPGRADE KITS : 4-IBK Kit Price $39.95 . 16-32K (requires soldering 
experien ce) Price : $39 .95 
PARTS & SERVICES : SAMs , 6809Es. RA Ms. PIAs . Cal l lor prites. 

WE SHIP FROM STOCK! ~:.~O©lR@ ~ GOOD STUFF! Master ChargeNisa and COD Accepted 

W@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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Circle 92 on Inquiry card. 

SITTING

PRETTY 

You can use just about any desk for a 
computer termtnal stand. But with 
CF&A, you're stttlng pretty. Our full 
range of desks, workstations, and ter· 
mlnal stands are designed to accom­
modate a variety of computer equ ip· 
ment. Choose from our Classic Series 
desks, DR Serles desks and enclcr 
su res, specialty items like our Apple II 
desk, or a universa l printer stand. 
You'll be sitting pretty with at1ractive 
color selections, durable construc­
tion, versatile configurations, useful 
options, competitive prices, qu ick 
delivery, and personal service. It's our 
way of doing business. 

erA 

Computer Furniture and 


Accessories, Inc. 

1441 West 132nd Street 


Gardena, CA 90249 

(213) 327-7710 


Man:h .t l>Q Cl PYTE P11blicatlc>M lne 

Lasting 2 c:onlinu2d: 

~~~8 
02FB· AD 7F 07 2670 SHOU 
02FE- FO :!O ::!690gm: R~ ~~ 8i ~~X8 
0106· A2 00 27 10 
0308· AD ff 05 2720 
0309- '.!!) S• 03 2730 
OJOE:- AD 7F 05 :!740 
031~- 20 7C 03 :!750 
03H - All FF O~ 1760 
0317- 20 7C 03 2770 
031A· AE: 7F 06 :!780 
OJl O- AC FF 06 :!790 

2800 ~ 
2810 
2820 
2930 
2840 * 

0320- A9 00 ~850 DONE 
0322- SD 09 Cl 2860 
0325- AD 04 Cl ~870 mma 
0328- ~S 4S 2880 
03211- 40 ~*68 

2910 
27~0 
2930 
2940 

0328- JS ~950 CORR 
032C- A9 00 2960 
032(- ED OB C3 2970 
0331 - 90 7f 06 2980 
033~ - A9 00 'l990 
0336 - ED 09 Cl 3000 
0339- SD Ff 06 3010 

3020 * 
3030 • 
3040 l 
3050 * 
3060 i 

LUA FLAG 
BEO UDllE mfR~~ 
LDX t OO 
LDA HOUR 
JSR DSPL 
LOA llltJ 
JSR UCOL 
LOA SEC 
JSR DCCL 
LDX. Tt!PL 
LD't THPH 

llHERRUPT 

LOA 100 
STA T2H 
LOA Tit 
LUA ACC 
RTl 

DISPL AY Tll'IE?? 
llO 
SAVE X 
SA~E Y 
CLEAR X
GET THE CURRENT HOUR 
P8Ulf fT
GET CUR:REllT KI lUTE 
m11~ufREHT SECotlDS 
[)!SPLAY li 
RESTORE X 
RESTORE Y 

DlTtlE 

en A mio 
START T~ 

CLEAR lHTERRUPT fLAC 

RESTORE ACCUll. 
INTERRUPT RETUR~ 

CORRECtlOtl 10 TitlE WHEll DOS TUR Ell DF'F !RO 

SEC SAVE 2'5 COttPLE~ENT OF T2 
LOA too !!V SUBTRACTING 
SBC T2L FRO tf lERO 
STA THPL SAVE PARTIAL RESULT 
LDI\ too AtlOTHER 'Z.ERO 
SBC 12H AUD THE SU8TRACT 
STA THPH SAVE 1T 

DD THE CORRECT Intl 

033C- l\D 7F 06 3070 SET F LOA TllPL 
OJJF - 29 07 3080 
0341 - QA 3090 
03'2- 60 7F 04 3100 
0345- BO 7F 04 3110 
0348- ~ 9 OF 3120 
03 4A- 4A 3138 
03 48- 49 FF Jt4 
0340- 18 3150 
034E- 69 09 3160 
0350- BD OB CJ 3170 
OJS:S- 4£ FF 06 JlBO 
0356- 6E JF 06 3190 
0359- 4E FF 06 3200 
035C- 6E 7f 06 32 10 
Ol5F- 4E fF 06 3220 
0361- SE 7F 06 3230 
0365- 18 3240 

8~~*: 2~ ~i 04 ~~~8 
0368- 60 7F 06 3270 
036E- 80 FF 04 3280 
0371- 38 3290 
0372- E9 X 3300 
0374- 90 85 3310 
OJ76- BD FF 04 Jl20 
Ol79- 4C DD 02 3330 

3340 • 
3350 • 
3360 
3 70 
3380 

OJ7C- All 3J9C 

8
037D- A? ~~ 34QO 

J7i:' - 9D 20 C4 3110 
38~- EB 3 :?C 

0353 - 9S 3 30 
C3B4 - AO FF 3440 
C>386- CB 3450 
038' - 38 3460 
0386- E9 OA 3470 
0~3A- EO FA 3490 
~1sc- h9 CA 3490 
C39E - 411 3500 
038F- 99 3510 
0390- 07 ~o 3520 
Cl9:! - 9D ~o o~ 3530 
039~- ES 3540 
0396- bll 3550 
0397- 09 BO 3560 
399- 90 io 04 35788J9C- EB 358 

OJ'?D- 60 3590 
J60o 

SY HBOL TABLE 

gm~ ~E~ 
OWO· CLO 
OJSb- ClffY 
~JW- COR 
I 7C-- DCOL 
. ~';! ii- [IJ)rlE 


30" O~l 

.a< ii~PL 


~77F- FLAC 

(' 47F- FRAC 

,1'7" - FREE 

•SF "" llOUR

02EC- HRS 
00£- !ER 

~ 
~' 

l\tlD U 07 
ASL 
ADC F AC 
STA FRAC 
1\110 H OF 
LS!! 
EOR ISFf 
CLC 
ADC t$09 
STA T2L 
LSR TMPH 
ROR THPL 
LSR THPH 
ROR Tllf'l 
LSR THPH 
ROR ll\Pl 
CLC 

~E~ i~r 
llPC TllPL 
STA SEC 
SEC 
SBC t bO 
DCC SHOU 
STA SEC 
JHP llIHS 

!IISPLAY sueROU'flHE 

SET FRAC:TION 
TO CORRECT 
1/16
OF A SEC 
SAVE IT BACK 
CO!iRECT T2 
TD THE PARTIAL 
NUtlBER OF 
OF TICKS 
LEFT I N ITS INTERVAL 
A~lD SAVE BACI\ 
DIVIDE !lY EIGHT 
TO GEl t!UH.SER 
OF FULL SECONDS 
TO ADD TO TliE 
Tli1E TO CORRECT 
FDR DOS BEING O~ 
SEfUP THE CARRY 
ADD lHE FULL 
SECDllDS 
AtlD STORE IH 
SECDllDS COUNTER
CHEC FOR CREATER 
THAii 60 SECONDS 
TD SEE lF A MINUTE 
U ltATE 15 
REQUIRED 

SME COUIH 
GET A CDLDll 
SliOU IT 
BIJHP tOUIHER 
RESTORE cautn 
DISPLAY Tll\E 
Y Will COUlll BY JO 
SET CARRY 
MINUS 10 
GET RID OF .TEHS 
RESTORE REl!AINDER 
AllD SAVE 
DISPLAY TENS DIGIT 
HAKE IT ASCII 
SHOU ll 
BUtW X 
CET ONES DI CIT 
HILE IT ASCH 
SHOU I1 U'I
!IUKP THE CO , T 
RETURN 

t ff lHPH 
n7f- f HPL 
o~c:- TOUT 
<l32~ - UllPD 

!tCOL T1W 
LDA 
STA 
JttX 
TVA 

OSPL LDY 
CliT'i IllY 

ST::C 
SBC 
SCS 
ADC 
PHA 
TYA 
ORA 
STA 
INX 
PLA 
ORA 

, JOO 
JJFE ., , 31 
05/F ­
v~CD -
r J,~('-
•: 4•0­
i HT 
~rr 

' '. 
, ~, u 
r. ~ c~-
f3C ­
l ;!09· 
1 \ ~ IJ 

ii !lA 
SCRNtX 

O FF 

t lO 
CNTY 
H O 

•~so 
SCRN1X 

H BO 
S~A SCR I r ~ 
l X 
R S 
.rn 

!FRIROVSR 
~ lN 
tlHIS 
PB 
SCRN 
SEC 
SECS 
SETF srrnu 
1 1 H 

IL 
~H 

r~L 
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with two 40 track double density disk drives.-·- ~: . .. 
' ~ Al so available ­

two 80 track disk drive5 for only "214 5 .00 

cost disk expansion Kit Ill!"' 

5 1/ • " 

c~~~~:u~7

MORGAN 
Morgon Ptoduets Incorporated 104 tlar!WW e O.We 

Ctrcte 14~ on Inquiry card. 
Ctrcte 156 on Inquiry card_ 

SAVE $600.00 


On TRS-80® 48K Model Ill 

TllAPEM~RKs: Limited Supply Now Available 
[~~:~!=~~;as1>a<wi ...qc..." For The Low-Low Price Of $1895.00 

Kl.11 ~; "'~~~v~,,,.."'"'~~- Includes al l the standard basic reatures of the TRS·BOJI1111"'~ 9•" ~~~ 1 "·---~~~~::=:~===···~ Model Ill with 4BK of RAM and disk eJCpansion KJt 111rn 

TRS,80" Model Ill 5ame as above with 

If Yo u Own A 16K Model ID. 
You can easily expand your capabilities with our low 

Completely compatible with TRSOOS™ and LOOSYM the 
Kit lllTM single drive assembly includes: One 40 track 

double density dlsk dri\le, power supply, rtoppy 
d isk control card , mounting hardware, applicable 

i~ns. ONLY $599.00 

Also available - Kit 111rM same as above with 
one 80 track disk drive for only "724.00 

LDOSTM dis.k operating system 


Printers available , .. c:all for more information , 


Call TOLL FREE (800)851-4614 
l.n llUnols Call (61 8) 233-00 18 

We ;iii(C,e.plz Vlr,e . M..3'l111t1 •o.ofg , (11."' ~ ~ rlc.'(I CJ1~._'i (P.1!1loOnaJ c:ht'f""• 

O<-qY•I< 1h1 • • cf..ran«J, ~"'°"'' Ord•••. ol'<l C.O 0 , 

Belevllle. ~ 02223 

l(nterchange) 
llntorcha11ge) is• general p111pose. I le mainfen•n•• program 101 use 
with lhe CP/ Mr"' operating sys1em. Since fl is a single progtam 
wrinen in optimTnd z.s,01•1 code, it i$ much tasior 1nd ..sTer to use 
than other fit1 m•intcnanc,e pngnmcS. ha lures include: DIR as usual 
plus listing all fitu 111cfuding those with a specified chancterfsJ, ERA 
H usu.I plus f~t/111rir.. onses. Also, ~ "'O"' switch c.an be und to query 
•~ch eran, a "W" allows erases ol RI O files wflhout quorr {normally 
you ••e querid), and an "R" switch ii system lilH are lo be included. 
UST permits listings and u'"s TAB, WIDTH, LINES and WRAP for 
con11ol. CQ,p~ as u~ual plus utlus;ve copies and •upports the "'0'", 
"W" ancl "A" switches plH an ''E'' switch lor quory on ~isling Wu. 
STAT with ambiguous, unambiguous and ucfu~ioe llsting1 and produ­
«:H an alpbabeliud listing with tile le.nglh, 10111 llheclory entriu and 
sp~«:e used aPd un11nd, START-END ,allows lor copying conliguous 
da1a 111111, and RE NAME u usu;il plus 11mbiguous renames. Other 
e.0111111and• \ncludo : OT. DATE. TIME and SHIT (for t~e OT clock 
bv1rd) plu• CLEAR. RESET. HHP 1rnd T\'PE. Disk copies c;rn even be 
con1inued ;il1er a di.sk lull condition by simply inurting a new disl<. All 
ol Ibis In on1 program without e~ei having lo leau l(nterchange) and 
wail u.nlil you ne 1he speed improwem•nl • , 

Tlie price lo1l(n1eich1ngeJ1s$59.95and1he manual ls nailable lor 
$10.00 (ciedited tow11rds purchau). l(nler changel is recommendod 
lo r 32K or luger systems using CP / M · ~ 2.0 or lator. lt will no l run on 
an BOHO CPU and only User Dis supported. 

M programs •to an11able an B" SO at North Star !iv.'' disk. 
Microstat is awanable lor Nor lh Star Basic. Microsoft 's Basic- BO IRel, 
5 .0 01 la tmrl 01 compit•r Systs111s C8asic2. Pleas. specily when 
a1dulng. 

CPI M 1~ 11 1e91:s1e1ed ltadamarA a{ Digital f/t!saart:h. 

ECOSOFT, IN C. •P.O. BOX 68602 

INDIANAPOLIS, IN 46268-0602 


(317) 2 83·8883 

EPISODE is a CP/f#comput· 
er with 1.6 M byte of disk 
storage on dual 5 1/.o flop­
pies. rts compact desfgn 
provides a wide range of 
standalone or network appli­
cations including data base 
sharing. 
EPISOD.E gives you tota1 
flexibility. You can add your 
own CRT and Printer, what­
ever brand and price range 
you choose. All the logic in· 
elud ing the 64K RAM mem­
ory is contained on a single 
6~ x 8" circui t board ensur­
ing maximum reliability. 

·sup f"<\IJ: 11 • irnaom r~ of Ep~e CO"'pu1 e1 
C<l<p(lrollon. CPIM Is tr <lomar1< ot DlgUal 
A.C:HJlf«;h , 

EPISODE'~ 
THE 

VERSATILE 
COMPUTER 

EPISODE includes a unique 
software s,>;stem called 
SUPERVYZ M - a menu 
based software control sys­
tem that allows the user to 
integrate application pro. 
grams. 

Dealer inqulr ies lnvfted, 
foreign and domestic. 

Epic Computer Corporal.ion 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 

BYJ"E Mu;;;h 1981 427Clrcle 265 on Inquiry card. 
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Circle 191 on inquiry card. 

TeJ; I con tinued fro m µage 418 be set if the 6522 has detected a 
clocks data into the printer's internal negative edge on control pin 1 (CAl), 
buffer. Again, the MX-80 requires a which is the ready line. 
negative-going pulse for the data If the printer is busy or has yet to 
strobe; use control pin CA2 for this send the ready pulse, keep testing the 

function. bit until the printer is ready . When 
The 6522 allows you to choose a the printer is ready to receive data , 

negative- or positive-going pulse for store the character to be printed in the 
either of two signals; inform the 6522 output register for port A . As you 
of the desired polarity by loading the place the character in the output 
Peripheral Control Register (PCR). register, it's clocked into the printer's 
With the MX -80, hexadecima l OA is internal register because pin CA2 
the proper code . This bit pattern is goes low and acts as the data strobe . 
determined by consulting the coded The printer becomes busy while ac­
values on the data sheet. We enable cepting the character. Once it's pro­
the printer by sending it a Control Q cessed, the ready pulse is given and 
(hexadecimal 11) and then a Control the printer will accept ano ther 
X to dear the internal buffer . character. 

The actual output routine is quite Time-of-Day Clock. Listing 2's 
simple. First, check the horizontal routine is a time-of-day doc:k that 
character position and compare it continuously displays the time on the 
with the current character position in screen . The routine uses interrupts so 
the output line. If they differ, output that the clock runs while you develop 
spaces until reaching the proper char­ and run BASIC programs . The 
acter position . To print characters, routine is compatible with DOS 3.3; 
check bit 2 in the Interrupt Flag DOS disables the IRQ interrupt while 
Register (IFR) to see if the printer has it does 1/0 and then re-enables the in­
sent its data-ready flag . This bit will terrupt when finished . (I haven 't tried 

Listing 3: Tltis BASIC routine will load and initialize tlie dock. fl will also protect tl1e 

time display. 

~~R I O 
: LI S T 

10 REM 

jg ~~~ ROUTINE TO LOAD AND START THE POSC LOCK 
50 REH 
60 f'RJNT ' 9LOAD DO SCLOCK .SELL.OBJ' 
70 PO~E 341 0: CALL -9 36 
~g ~m\~THE CURREl!T TIME I S - - >": POKE 3412 

100 ! ~PUT "ENTER HH 1HH1SS " •H1M1 S
110 POl~E l :SJ5 1H! REM HOURS 
120 POf:E 1407 1M! RE~ HINUTES
130 POKE 1279 15: REH SECONPS
140 CALL 640! RE~ START THE CLOCK 
!SO POKE t ~lY 1l l REM DISPLAY TittE 
1M mo 

Make America smarter. 

Give to the college 


of your choice . 


....... 


.•~ Cau nc1~ lor F1n.,i noat Aid 10 Educallon. rnc 
mr.. 600 F411h Avertue. New)'(wlo: N Y 10019 

r!9!1 A Pubhc Ser'V1Ce at l his Ma.1ganne 
~ & Tl'IO A<Notl..•ng Cour>e<I 



Circle 52 on Inquiry catd. 
Clrcle 193 on Inquiry card. 

I~ Buckeye

DESKTOP ENCLOSURES 

ASK ABOUT OUR .NEW BRACKET MOUNTING SVSTEM FOR owe CASES 

$54. 70 I BKS..2·0850 . . . . . . . . $41 .50 
DWC-1-1133 60.60 BKS-2·1 133 . . . ..... 44.80 

DWC.1·1600 68.80 BKS·2·1600 .. •. . , . . 48.30 

Send check for case ih wldth desired. 

Call or write for detalled literature 


The Buckeye Stamping Co. 

555 Marlon Rd., Columbus, OH 43207 614/445-8433 


00000000000000000000000000000 

ADALAB Is a small lab computer ay..111m with LARGE capabll lll11a from 
ln111rscllY11 Mlcrowaro, Inc. 

AOALAB HAFIDWARE PACKS MORE POWER. ,. lor coHnctlng data 1nd con· 
Irolling your la.borulory ~nstruments. 1 1 lnc lllda&a12·b ll analog woi11ge lnpu1, a 
12·bll 01".Glog volt•g• output, edigi tal H nt• lnput.1, edlgHal control ou1put1, a 
32·bll re•J.l lm• clock and two 1!i·blt Um1ro/coun11.ra. •.ALL ON A SINGLE 
APPLE INTERFACE CARDI 

OUICKl/O SOFTWARE MAKES IT EASY•• •Slmpl• comm1nd1 In BASIC glye 
you control ol all hardware lea lures of ADALAB. S1rnpl1progrem•1ml t11Jy·to­
u11 m1nu1l1 wUI enabln you IQ ~tan using your ADALAB sy•lem right away. Ad· 
dlllona l eoflw•r• for l•borelooy 1ppllc•tlon1 1s a~al1able al e~tra cosl. A com· 
Plete Hlf.lHI dl1gno1Uc progr•m Is lncludeel to Inure you thal all ol lhe hard· 
waro Is working properly and ac1a1r•1111y. 

A • S1ve1 Um• by nllmlnatlng manual carculalloos. 
D•Is •HY to u11 b1>cause tho m .. nuars an(I sollware are complete and waU 

wrlllon. 
A • S1v11 mon1y by adding conv11nlance ~nd ullllly lo o ld&r lna tr\Jmenrs. 
L • Ku a gtt•t m•mOfY lo s1oro and 01gsorze exportmonlal clat;i.
A • t~ v1rnlll1; 11 works with m&ny dlllerenl lns1rum11nts.
B•I s more Hc:ur•l• lh•n a maier or otiert recordi ng. 

• Is lu lly 1upported by a d11dloted 11111.m ol sclanllsU1. 

GREAT PRICE/PERFORMANCE. ••thn ADALAB Add--on P1chge with li\ler­
lace card, cabloa, self.le!ll modul&, CUICl(l/OTM software and manu-ls Is 
11vallablo today for ONLY 1495. 

Put a compl111, r1U1bll comput., ay1t1m In your laboralory FOR ONLY 
$3295, lncludlng a ~BK APPLE 11+· c:cm?ule<, dlak drive, grapl11c:sllu.l<l printer, 
Video monitor and ACAL.AB Add~n Packoge. 

Sand lot FREE hardware and sollware broahuru or enclose $10 lor com· 
pinto man11als. For IHIHI 11rvlc1, earl In your VISA!Ma .. 1er Card orcier NOW. 
Doalar Inquiries Jnvlllldl ·rradomar•~ or Appl• CafllllUlB!' i11c..

•rn• INTERACTIVE MICROWARE, INC.•au• P.O. Bois. 711, Dept. B Stele College, PA 16801 
CALl.. (614) 238·8294 for IMMEDIATE ACTION 

•TRS-80™DISCOUNT BUY DIRECT 

WE SELL THE FU LL LINE OF TRS-BO'S AT WHOLESALE PRICES 

MODEL II WRITE FOR YOUR
26-4002 b<IK I Drive... , .. • , . , 532.79 

A~k Aboul Hard Drives FREE CATALOG 

MODEL Ill ORDER TOLL FREE 
26· 1062 16K................. S839 
26· 1066 48K W ~lh 

2 Drives , RS232.•....... ' " . • $2059 1-800-841-0860 
COLOR COMPUTER •LARGE INVENTORY 
26-3001 4K ... . •. ........... 1318 
26-3002 16K Ext. Bosic••.•.•.•. S469 •FAST DEUVERY 
26-3003 32K Ext . Basic...• ,.,. $569 

Tiii • TANDY CORPORATION 
POCKET COMPUTER 1'UE COPV OF WA~R...Nf~ UPON RtQ\JE'i'l 
26·3501 Pocket Computer••... $188 

MICRO 
TRS-80 COLOR COMPUTER MANAGEMENTDISK DRIVES* 

26·3022 Disk Drive Ml. .. . .•. .. H91 SYSTEMS, INC. 
26·3023 Disk Drive 12 . 3. 4 •..•• $338 DEPT. NO. 1 

LEARN TO l J5C SECOND AVE. S.W. 
CAIRO. GA. 31728 " DO IT YOURSELF" 
GA. 912-377-7120 AND SAVE MONEY 

THOUSANDS OF 

SATISFIED 


CUSTOMERS 


Circle 2"3 on lnqulry card. BYTE M•rcli \9111 429 
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EIGHTY/ 

APPLE 


COMPUTER 

SHOW 


ll'ornrerlv 1h" Nul '' TRS (} Sliowl 

FOR APPLE* and 

TRS-80* C OMPUTER 


SYSTEMS 


April 2-4, 1982 
New York Statler 


7th. Ave. & 33 rd. Street 

New York. NY 

The EIGHTY/ APPL COMPUTER 
HOW will feature over 100 e hlbitor 

of equip ment, supplies. bo ks. maga· 
zines. pans. software and accessories 
for lhe TR -80 and Apple Computer 
syst m . Ther will be demonstrations 
f new and exci ting products for the 

, 	TR ·80 and Apple systems. for the 

business111a n, professional. ed ucator 

and hobbyi!lf. In addition . most ex hlbi· 

1or wlll b selling th ir produc ts at the 

shou.1 fo r immediate de livery. If you 

QWll a TR · 0 o r Appl e Computer. or 

have been lhinkinH al purchasJng one 

of these two exciti ng systems, don't 

111is~ tlil' .igh1y/ Apple omput l.' r Shn . 


AVE $2 .00 o n admission by bringing 
in The coupon below! 

SHOW HOURS 

riday April 2 llAM to 7 PM 


Sarurday Apr il 3 1l AM to 7 PM 

Sunday April 4 l l AM to 5 PM 


REGISTRA TION $5.00 Day 
h i ldreri undl'r 12 · SI .O() 

FOR EXHIB1TOR I NFORMATI ON 
CONTACT 


Kengore Corporal/on 

3001 Route 27 


Fr-nnklln Park. f'/J 08823 

(201 ) 297-2526 


··ms.sob 0 ·rrodl'rt11:uk o/ Tu"d.V Corp. II nrJ A11p~f' JJ 
u T1111d _ma rk o/ Appte Comp 1Jlr r n. 

•••- SAV ES2.00 --- ­
I 

Thi5 coupon i go d for Two D Ila rs I 
($2.00) off the regular dally reg lstrat\011 Ire.. uf $5 .00. Limit one cou11on per pe r· 

Ison, not applicable lo childre n's adnii · 
Ision. Only orig inal copies of !his cou· 

pon wil l be a cepled. I 
IEIGH n '/A PPLE SHOW 
I

April 2·4 . 1982 INY Int/er 
(NO CASH VALVE) r : ._ ____ SAVES2.0 0 ____ _. 

the routine with earlier DOS ver­
ions. U you plan to , back up your 

disks in the event of failure .) 
My method of implementing the 

clock involves both timers on one 
6522 and a couple of tricks. First , set 
up timer Tl to interrupt (tick) every 
Yt 6 second. Simultaneously , enable 
timer T2 to count the number of times 
that Tl ticks by simply installing a 
jumper wire to feed the output of Tl 
to the input of T2. T2 is now counting 
the number of times Tl ticks. if DOS 
turns off the IRQ interrupt (for I/0)1 

when it is re-enabJed TZ will contain 
the number of clock ticks you missed. 

The interrupt service routine for 
the clock keeps the hours, minutes, 
and seconds in dedicated locations . 
Whenever the seconds count is 
changed, the top line of the screen is 
updated with the current time. The 
BASIC routine in listing 3 will set up 
the current time of day and protect 
the top line. From then on, time will 
be displayed continuously. The clock 
routine can determine execution times 
of routines or schedule other events at 
certain times during the day . Because 
no two Apples have identical time 
bases, some correction factors may 
have to be used . The listing indicates 
where to apply those factors . 

Conclusions 
• The Apple parallel board may be 
used for a ll in terfacing projects where 
parallel l/O is needed or where tim­
ing or counting is required. 
• The board contains two 6522 sup­
port chips for input or output, liming 
or countin g, and seria1-to­
parallel/parallel-to-serial oper.ations. 
• The board is available fu lly 
assembled, as a kit, or alone. The kit 
is easy to build, but you must be able 
to read a circuit diagram . 
• Documentation is sparse, though all 
required information for use of the 
6522 is included . The manufacturer 
does not hold your hand, relying in­
stead on the user community to 
publish software that uses the board. 
• The Apple paralJeJ board is a good, 
inexpensive way to enhance the Ap­
ple with the power of the 6522 Ver­
satile Interface Adapter. • 

,1,Help! 

HELP IS COMING 
FOR ALL PERSONAL 
COMPUTER OWNERS: 
Stop going broke buying software 
and hardware lo 1;nd out H's not 
what yo u want! 
The Personal Computer Owners 
Directory can eliminate a lot of 
wasted hme and aggravation . 
Through the use of the directory, 
you can become aware of people 
in your area and natfonally who 
have the same system or 
interests. Find out what is worth 
buying before spending your 
$SSS. The di rectory will be listed 
by cities and Interests (e.g.) 
Games, b usiness, a rt, robotics, 
education, etc.) 

To have your information listed 
and place your order for the 
Directory. SEND $19.95 ppd 
(check or money order} plus the 
following : 
Name, Address. Computer Type. 
Interests. will you help others, are 
you wi ll ing to trade information? 
Plus any other vital information . 

If you want your name en tered, 
but do not wish lo receive a 
directory, send $1 .00 and the 
above info. 

The directory wi ll be open lor 
l istings unt il May 1, 1982. at 
which time it will go to print. 

MASS. residents add 5% sales 
tax . 

PERSONAL 
COMPUTER OWNERS, 
INC. 
P.O. BOX 426 
FEEDtNG HILLS. MASS. 
01030 ~ 
(4 13 ) 789-1555 ~ )) 
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Circle 229 on Inquiry card. 

ATTENTION S-100 
USERS, OEMs & ISOs! 

MM-103 IS THE ONLY MODEM 
FOR YOUR NEEDS! 

In prPYiuus 1.isun. wa lisleod ll'ltll"r; tltilJJ 5iO rH!l!JM wfly .P MMJ MM-l0l 111ade:m1 
1r11 tu.po,tor , illan~ with 1 li11 oJ Ali'5:o!l tuC!rs rhtr fs now 100 tong 1i11 p:rl.nt. 

D111liry, i.n.,egrity and low i::m111tan Mot.do tf141 MM-l lll Amerit.11 '"1 most popu4• r modrm 
PMM I wo th• fi11.l to gnlft ~Ct o:p provi1l lll!d mire! l(l£. 6:96 S· tOOstud.ud.J. 

"oY wmf1fltul1ru1thrr lfto:dtm ~Qr lh~ S-lCIO bus wldi 11 Ytlfth:r n1ng1 Gf Beud tMf! I, 
mate tJlll'frslv-a •Ad co.nUollabte 1oltwara t'l'ld 1udt H 11rabu111bJa w11"anfW . 

.II.Pit .11.nce PMM.I hu crimin<1C1d die need for an aciutatic c;~pler or a.n RS 232 .ndapret. 
'ft,ttlr ~nnirc•ion lli marl! re-liable ll'lld YD\I b"V nG 1.11oocceH"'Y hlllrdll'tairt 

SO DON'T DELAY! 
GO WITH THE MODEM WITH EXPERIENCE! 

fD!f hrn:hcr itdorrn1tion, p;gJI or write: 

Thr--et Skylfor Pliiu 
5Z 01 lHsb•rg Pih, S•ilo 6114 

~oils Cl>utch. ~A ZlDU 
11Dl I 31~9'.UD 

O. ••l•a.t• 7 ~ lli O&i·•1il¥iMIH> Tn t C..,nW• 
IJll l lJjGilD: lJ:Otl...: t 

AmR All... 
All MDDfMS ARI NOT 

CREATID EQUAl! 

XCEL~ MICROCOMPUTER 

RETROFIT GRAPHICS 

512 x 240 FOR COMPUSTAR® 
RESOLUTION SUPERB RAIN 

$175.00 
• Graph Plotler $175.00 

SOFTWARE 
SUPPORT PROGRAMS 

TRS·80® MODEL 11 
Z-89 

HARDWARE RETROFIT 

FROM $895.QQ 

• Sym bol Generator 

•30 Genera tor $345.00 
• Su rface Plotler $395.00 
• Graphics Termina l Emu lator $395.00 
• Screen Prlnler $65.00 

ANAOEX 
EPSON 
IDS (800) 421 -1423 

IN CAUFORNI~ C ALL 

~ (2 13) 320-6604 
L..'.J ~MAXTEK,INC. 2908 Oregon Court, Torrance, CA 90503 

A•allabl e In Eutopo l ro m Mlc1ono• ltd.. Cl1ew Magni', England 3042 (STD 02MB9 J042) 

rf•.. '' ,.,, ...., , .. ~.. , • • ,....~ , r~• • •• ,.,.,. n ... 11• 1111r• ....~ ._,.,. , ~,.oiu-rt; 


1r.n.~1-. •·+•·• .....,.......,. r, .• 11w.... ri>u.. · • 'llJ"' ~~"'·· • ov~·,~·~ 


YOU'VE PROBABLY HEARD IT BEFORE! 
BUT NOW EVERYONE KNOWS IT! 

We Definitely Have The Lowest 

~- •..:.:.-;:<;·%,•X«··.-.,;-.; ;<;:.; . .:.;,....,.·.;.: • • .•Y.•"<>;"'~X·h·.·.. ;;_:;:,;;:-: :- ;.-...;.;-:~.\~'9;~;-:;_"fo,:...:·:.~:'!O:<i '"' •!·. ·~..;o-:.:;i.:·w·:=:·.~·S~;:.i•-;.:~;,: , . :<:•;:.;9;~~~5...0::;::,-•--.. ' •. ._9, "' ,. .:~~;.·.;.~•-..; •-.;-;-;•;"m~}X:<:'·.:· ;.'."•Y'X<:-;'V ""' ..~~r :; 

'.' 7 DAYS A WEEK THE WORLD'S FIRST f
ICALL 1 (800) 525·7877 H~;L~~E ;, 
~ »'~;....;.;.:;:;;.:::~:~::.1:::-:·'-!-'. •Xv.•.:-:- :·>: ·:-.... ,.,.;;-;x;.:· -~..i.-..:-:..~.. . ·:· ·:·.· ~~<!~:'"-:0•¢..·:·:;:-X.·X·X.;;w::.;..;.,...;- .-:..:­.::.:f.s:;;;,..,.'.'\-·.·!·•.O-:i.:-;..;;i; ·:·::>.. :.::;.~&;·» ! J · ;­ : • A(~~:«:"J.:·: · -:~.-:-·XI:";;::.;."';~::;;;.;:.;:-<'-'.--"! ... ' '·!·'.~-X.~i-}~·· .;:.;.· ::­

COMPARE! Drives Fo/ With Controller $459 
Apple Add-On $389 

IN COLORADO (303) 279-2727 

ALSO CCS, VISTA, APPLE II, PLUS LOBO, NEC, XEROX, ZENITH, HAYES, IBM... 
ALL AT EOUALL Y COMPETITIVE PRICES. 

• 

COMPUTERWORlD INTERNATIONAL, INC. (303) 279·2727 
SUITE 133, P.O. BOX 81 , WHEAT RIDGE, COLORADO, U.S.A. 80034-0081 

TERMS: MAIL ORDERNISIT BY APPOINTMENT, WE WILL SHIP UPS FREIGHT COLLECT OR ADD 3% FOR SHI PPING. 
COLORADO RESIDE NTS ADO APPROPRIATE SALES TAX MASTERCHARGEJVISA ACCEPTED. 
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Books Received 


Aircraft Electricity and 
E/1>ctro11ics, 3rd edition , 
Ralph D . Bent and James L. 
McKinley . New York : Gregg/ 
McGraw-Hill , "l981: 359 
pages, 27.S by 20.5 cm, soft­
cover, !SB 0·07-004793-6, 
$19.95. 

Tire Complete Problem 
Solver, Joh n R. Hayes. 
Ph iladelphia, PA : The Frank­
li n Institute Press, 1981; 255 
pages. 25 by 17.5 cm, hard­
cover, lSBN 0-89168-028-4, 
$19.50. 

The Compu ters Are Co111 ­
i11g, Irv Brechner. Livingston, 
NJ : Irv Brechner (POB 453), 
1981 ; 9Z pages, 22.5 by 14 .5 
cm, softcover, ISBN none.. 
$4 .95. 

Digital Circl4its and Mi ro­
processors, Herbert Taub . 
New York: McGraw·Hill , 

1982; 541 pages, 23.5 by 16.S 
cm, hardcover, ISBN 0·07­
062945-5, $28.95 . 

Tire Electronic Collage , 
Joseph Deken . ew York : 
William Morrow and Com­
pany. 1982; 344 pages, 23 .5 
by 16 cm, hardcover, ISBN 
0-688-00664-7, $"14.95 . 

50 More Progra 111 s ru 

BA SIC for tire f-Jo111e . Sdrool 
& Office, 2nd ed ition, Jim 
Cole . Woodsboro, MD: Arc­
sof t Pub lishers. 1981; 96 
pages, 21 by 13.5 cm, soft­
cover, IS BN 0-86668-502-2, 
$9.95. 

Tire l1r111dbook of Artifi­
cia l Intelligence, Volwrie l , 
Avron Barr and Edward A . 
Feigenbaum, eds. Los Al tos, 
CA : Wil liam Kaufmann , 

1981; 409 pages, 23 .5 by 15 .5 
cm. hardcover, ISB 0-86576­

005-5, $30. 
Handbook of Se11 1ico11dw::­

tor and Bubble M1mr ories, 
Walter A . Triebel and A lfred 
E. Chu. Englewood Cliffs, 
NJ : Prentice-Hall, 1982; 401 
pages. 23 by 18.5 cm, hard ­
cover, !SB 0-13-381251-0, 
$24.95. 

How to Break i11to /lie 
Co111µ11te1· Field, L. Peter Car­
ron . Easton, PA : L. P. Car­
ron Publishers (205 Ridge­
wood Rd.) , 1981; 138 pages, 
22 .5 by 14.5 cm, softcover, 
ISBN 0-9607242-0-6, 57.95. 

/l!trod11 ctio 11 lo Micropro­
c s rs, Charles M. Gilmore . 
New York: Gregg/ McGraw­
Hill , 1981; 310 pages. 27.5 by 
21 cm, soflcover, !SB 0-07­
023301-2 , $14 .96. 

Lcanii11g Digital Electro11­
ics Tltrouglr Experiments, Ed­

ward J. Pasahow . ew York: 
Gre.gg / McGraw-Hill , 1982; 
215 pages, 22 by 14.5 cm, 
softcover. ISBN 0-07-048622-7. 
$8.95 . 

Tir e Mflking of tire Micro, 
A History of the Co1J1µ1 1/er, 
Christopher Evans. New 
York: Van Nostrand Rein­
hold, 1981; 118 pages, 26 by 
18.5 cm, hardcover, ISBN 
0-44.2-22240-B, $14.95. 

Matlumwtics into Type, re­
vised ed it ion . Ellen Swanson . 
Providen e, RI: American 
Mathematical Society (POB 
6248), 1979; 90 pages, 24 .5 
by 17.S cm, softcover . ISBN 
0-8218-0053-1 , $12.40. 

Mw·der in !Ire Mansion. 
And Otlier Comp11ter Ac/­
ve11t11res in Pocket-BASIC 
for tire TRS-80, 2nd t:dit ion , 
Jim Cole . Woodsboro, MD: 

(213) 891-5705 
0111{Jf('/ C' 11rod11c1 li11e/or 1lppll.', 11:· • S· 100. I8 .11. 

1.1,1• Pritr~. M,J1''""'"·''·um/ fu11 th'/H .-·n 

Apple: Add'·on Mlni-noppy .......... ... , . . ... $375 

Applt: : M Byr e Hard Disk Sy~tcm .......... . . 2250 

Appl~ I 28K RAM Card ...... . . .. ............ $7()(l 

t\pplc : Doublc-dc11sity 8" Flop r y Clin troll er .... . $400 

IBM: Add -OJ, Mh1H1oppy . ' .; . . • ' .. • . ' ... •. I . $.275 

S- 100: 641\ Low Power S1a 1i ~ l~A 1 l 'urd . . .. .... $475 

S· IOO: icrr:i On ta SllC. 4MHz Mas ter , • •.. . . , . - $825 

NEC PC-8000 Sysle in ..... . .... . . . .. Nl·11 Lo"· P ric~s 

Epson MJ(-100....... .. ... . ..•. . .. , ... , ...• . . $685 

ADD Vicwpoin l - Green . ... . .. . . . ' .•• . .. . - . $545 

Tandon Thinline 8" · D \Jblc Sided . ... .......... SS IO 

5 "'•" Diskettes . .... . . . . . . . ........ .. , )22, li llx of IO 

l~nu nl'!lllli. JIJ: n~~HllOIH- • ~ lt itil"r\' ct•1•rnfl"t 

JVr (;h1lm 10 Im ,,,,. more st1trs)h"{f ,"'llJhnr1t-n. pn•111rw,r mc•h 1ifml>J'dtt• 
IJ1un u1~~· u thl!r Ul•lf• 4U/1Jt!t Or!I'. 

~ 
PRODUCTS 

Mall: P.O. 80.'<Q, Shermon Ook. ,.191-123 
Store: 16709 Roscoe B/\ld., e/)tilVPda, c,.191343 

(2 13) 891-5705 

432 ~n::h 1981 © BYTE Puhllatlo~o In< Circ le 46 on inquiry card . 

BDOSERROR 
ON B:BAD SECTOR 

://:'Ao* ?#1 o ~ 
1,G=lf:©!f t ?i:J 

Before! di sk errors 1uin y our work agai n orde• BAD LI M . 

• 	 BAOL IM asrnres the rc liab1l11y of VO L/I CP/ M 
compute r. 

• 	 You can use y our di~ks 10 1imes ranger wit h ou1 
losi ng your da1<1 AND your t ime. 

• 	 BADLIM checks thorou ~h l y you 1 di sk m ar k m~ ;1 11 
the blocks which have de fecuve sectors. The 
opcrnri ngsysrem wi l l know lhnl those se<:rnrs 
should be skipped . 

• 	 BADLIM is 1hu 0 11 l y prow am t h ~t gives pro tcc1 1on 
for so l I and hard errors . 

• 	 Tho lirsr rlmo BADL I M vu ill lrs l which fi les in yoc11 
disk a r~ o n bud secrors, so you cm> take ~c 1 ion to 
co11ec t 11. 

• 	 Su l 1hcrea fter the b, d ilre~s in your r1 1sk wi ll be 
autamal ica lly by ·passed. 

• 	 For CP/ M 1.4 single density and fo r CP/M 2 .xx ol 
any fo rmm and dens11y . Ir " a m ust for Winches1er 
as Ifie media cannor b~ rcpl f!ced. 

11/\DL IMu •s1 "''1Y sr1 w11.•1"v"' 1h» 1.-. ,.." " vu11 11" "'' 
lu US•J i i 1·o ir1p ulet you n<:.~ li l ~J.\DLIM c~11l l , , •· 1 V••lpt 

r l• >.1li;1 ..r cil ll us l ud,iy 

BlAT R&D Corp. 8016 1881h. SI SW, Edmonds 

WA 98020. Phone : [206l 771 - 1408 BADIJM 
DEALER INQUIR IES INVITED. 

Circle 47 on Inquiry card . 



Ever.r.body:s making money

seling microcomputers.


Somebodys going tomake money

servicing them. 


New NRl Home-Study Course Shows You How to Make Money Senidng, Repairing, 
and Programming Personal and Small Business Computers 

Seems like ever)' time you tum around. some­
hodi·comes ~Jong with a new computer fo rhome or 
liusiness lL'ie. And what's made it all possible is the 
amaiing microprocessor, the tiny li ttle chip that's 
a computer In lisclf. 

Uing this new technology, the industry 
is offering compact, affordable computers 
that handle things like payrolls, billi ng, 
inventon'. and otne r jobs for businesses of 
l'l'Cr)' size... perform household functions 
including budgeUng, environmental sys· 
tems control , indexing recipes. And thousands 
of hohh)•lsl.S are al read)' owner , experiment­
ing and del'e loping their own prograrru. 

Growing Demand 

for Computer Technicians 


Th is isonl)•onc of1he gro111h factors influenc· 
ing the increasing opportunitie fo r qualified com· 
1>uter technicians. The .S. Depanment of Labor 
projects over IOO%incre351! in job openings for the 
drcade through 1985. Most of them neu, jobs created 
ll\' the exp:mdil'1g world of the computer. 

Learn at Home 

io Your Spare lime 


Nil l can train you for this exciting. rewarding 
lield. Train )'OU at home to service not only mi· 

You get plentycrncompulers. but word processors :md data termi­
of prnctical experience.nals, loo. Train ~·ou at )'Our corn-enience,with clearly 
Using the NR I Discomywril!en "bite-size'' !es.sons that you do evening.~ or 
Lab"'' that also com!'j; as part who can interface wah the opemtiona l, program­weekend.~. without going to classes or quitting your 
of your course, )'OU b.uild ;111d Slucly circuits ranging ming,and service facets of today's computers. You ' repre;ent job. 
from the imp lest to 1he most ~clvanced. You analyze ready to take your place. in the new electronic age.\'our !raining is bui It around the la test model 
and troubleshoot usl ng the profe;sional Beckmanof the world's mo5! popular computer. !l's the amaz­ Other Opportunities
LCD digital multimeter )'OU keep to use later in youring THS-sorn ~,o<lel Ill , v.i th capabilities and Nill has been gM ng ambitious people new 
work. Then )'OU use the lab and meter to actuallyfeatures to perform a host of personal and busi­ electronic ski lls since 1914. 'IOday's offerings also 
access the In terior of your computer ... bui ld ·pecialm:ss functions . No other small computer has include TV/Audio/Video Syste.m.s servicing wilh 
circuits and wri te-programs to control them. Youso much oftware availabl~ for it, no other L used training on our exclusi v~ computer-programmable 
"see" your computer :ti work and demonstrate itsand relied on b)' su many people. And It's yours 25" diagonal co lor TV... Communications Elec­
power.to keep fo r ~rsona l or business use. tronics for servicing and insta llingmicrowal'e,

Become the hroadcisl , Cll, radar, etc.. .and Qlher state-o(-lhe­
Complete Computer Person art courses. 

\TRS-80 is a trademark You·re alw trained in' riling and debuggini:of the tladio Sl:rack Free Catalog...Mail Card
both BASIC and advanced machi ne language pro-division ofllmdyCorp.) No Salesman WUI Call . . gain hands-on experience in the operation 

Send the postage-paid card fo r our IOO-page=:-:::=-::------....:::..-.._:::_ and application of computm lo c;nalog "hawing all courses with equipment andhuslness :ind peisona l jobs. You ' re complete lesson plans. There's no obligation othertrained 10 be<:ome the full )' than to yourself. See how NRI can he.Ip you grow rou nded, new breed of tcchniclm wi th the mo~ exciling and important new fie ld of 
the 80's. 1r card has been removed,pleasewrile to us. 

NRI SCHOOLS 

I™ McGraw-Hill Continuing 
' ~ ' Education Center 

t' • 3939 Wiscoru;in Ave.l!M ij Washington, nc 20016 

We'll give you tomorrow. 



Circle 418 on Inquiry card. 

REPAIR PCB'S ANYWHERE. 
Wlth the NEW Pace Jlllc:rol 
Perform power desoldering and soldering 

anywhere. Depot. 

Service center. 

Mobile van. On·slte. 

Anywhere! 

Operates on 

AC or 12 VDC. 


Write or call 

today for a FREE 

brochure. 


.. 
"' 

Micro Portable 
System$ for PC8 Repair Anywhen: '" 

9893 Brewers Court 
Laurel , Md. 20707, U.S.A. 
{301) 490-9860. 

. Telex 87446. 

~Ul ptoll]llJlllflll 
IH..Cltl,,_ f'MI 1111111121 l l l 1tl 

LA36 DECwrltlt II .. , .. . Sl ,095 S105 S 58 S 'D 
L.\3A DEC\wrnat IV - . ' ' •. ' ' . ~s 95 53 ~ 
lA34 DECwrl11t1V f111m1 Cttl. 1.D!l5 105 5B 40 
UlllO DEC,.rller 111 ~Sii • • . • U~S 220 UZ B3 
LAJ20 DEr,.nlef Ml 110 2.119$ zoo m 75 
Vf DO CRT DECJcopo • . • . 1,US ltiZ 90 til 
Vf101 CRT DECSCOPG' . • • . . 1 ,1~ 115 67 0 
Vf125 CRT GrapMcs • • • . . 3 .Z~5 315 186 119 
Vf131 CRT Df.Cocopa - .. ---· -· 1,745 167 !la 63 
Vf1 32 CRT DECtCGpo - . - . - _.. _ l.995 1911 ICNi 72 
m&Mc Po1>1J111I Cl>inpotor op11o1i tns !30 1ze as 
Tms Portable Term.In! . _. . . • . 1.595 151 115 51 
T17U Bobble Mom.ory TormJn•I • 2,595 20 1J8 93 
n lnligll! 1Dle1mlul •.. •.. .. 695 67 J1 Z5 
ffii!i f'Gtllble ~SR . lZO CPS. • 2.395 ZJO 1ZS 1511 
ma1 Ponaa1e lls11, U;(I CPS .. l.1145 27J 15Z 1oi. 
N10 RO P""101 .. . • . . ... 1,695 16Z 90 61 
Tl620KSR Printor • , .. . • • . _. t.195 211 111 llfl 
~M3A CRT Tor1111~~1 . • . , . . !195 57 
ADM5CRT Tttmlnal • . 645 62 
AD~ Cf\t Termfn11 1.165 112 
AOM42 CRT le11111~~1 l . ~9S 190 
mo11 CRllenn ml _ .. ., . 1,695 16Z 
llTBOl3 CRT form nill . . . 1,2115 125 
DT801$l APL 1s· C~T , Z,195 220 

m Bil1.111'5 103 

MX · l00 P1inio1 .. .... 
20 2 tlS• 1 PU 

l78 
J16 
115 
m 

14 22 
36 l4 
55 tt 

106 72 
90 til 
70 ·~122 13 
u 32 
QI J9 

10• 
119 
( ) 
80 

~J4 Mum l~G i= BYTE Publicatlom Im: Circle 386 on Inquiry caJd. 
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Books Received----------

Arcsoft Publishe.rs, 1981; 96 
pages, 21 by 13 cm, soft­
cover. ISBN 0-86668-501-4, 
$6 .95 . 

No11/i11.enr System Theory , 
T/1e Volterra/ Wiener Ap­
µroaclr , Wilson J. Rugh . 
Baltimore, MD : The Johns 
Hopkins University Press, 
1981; 32.S pages, 23 by 18.5 
cm, hardcover, ISBN 0-8018­
2549-0, $32.50. 

Optimi:zatio'1: A Simplified 
Approacli, William Conley , 
Princeton, NJ: Pet rocelli 
Books, 1981; 248 pages, 23.5 
by 15.5 m, hardcover, ISBN 
0-89433-U l -3, $20, 

Progl'ams /01· Beginners on 
tlie TRS-80, Fred Blechman . 
Roche]le Park, NJ: Hayden 
Book Compan y, 1981; 150 
pages, 17.5 by 24.5 cm, soft­
cover, ISB 0·8104-5182-4, 
$8 .95 . 

Real Time Progrn111111ing­
Neglecred Topics , Ca ton C. 
Foster_ Reading, MA: Addi­
son-Wesle y, 1981; 190 pages, 
23 by 15.5 cm, softcover, 
ISBN 0-201-01937-X, $9,95. 

RPG & RPG II Pl"imet, A 
Modem Appn:iacli , H. Mullish 
and R. Kestenbaum . New 
York : Holt , Rineh rt anti 
Winston, 1982; 189 pages, 
27.5 by 20.S cm, softcover, 
ISBN 0-03-056918-4, $17.95. 

Stm1dard BASIC Program ­
ming for Business and Mrm­
ngement Applications, ames 
S. Quasney and John Maniotes. 
San Francisco, CA : Boyd & 
Fraser Publishing Company, 
1980; 408 pages, 17.S by 25 
cm, · ftcover, ISBN 0-87835­
081-0, $U.95. 

VLSJ Systrm1s mid Com­
putaNons, H. T. Kung, Bob 
Sprou ll , and Guy Steele, eds. 

Rockville, MD: Compu ter 
Science Press, 1981; 415 
pages, 23.5 by 16 cm, hard­
cover, lSBN 0·914894.-35-8, 
$29.95. 

Webster's Microcomputer 
Bt4ye1·'s Guide, T ony Web­
ster. Rochelle Park, NJ : Hay­
den Bo k Company, 1981; 
326 pages, 26.5 by 21 crn, 
softcover, IS BN 0-9594624­
2-2, $25. 

Without Me You 're Noth­
ing. The &se11tial Guide lo 

Ho11re Co mputers, Frank 
Herbert a nd Ma Barn rd . 
New York; Pocket B oks, 
1981; 304 pages, Z0.5 by 13 
cm, softcove r, ISBN 0-671 ­
43964-2, $5.95.• 

This is a list of books 
received at BYTE Publica­
tions during this pa st 
month. Although the list 1s 
not meant to be exhaustive. 
its purpos'e 1s co <1cquamt 
BYTE readers with recently 
published titles m computer 
science a nd related fields . 
We regret that we cannot 
review or comment on all 
the books we receive; in· 
stead, thrs fist 1s meant to be 
a monthly acknowledgment 
or these books and the pub­
l ishers who senc chem 

BYTE'S Bugs 

Inflated Bug 

Joe Hadleman's inflation 
calculator pr gram in the 
Ju.ly 1981 BYTE has a bug in 
line 440, page 302. (See 
"Computing Lnflation with 
the Consum r Pric Index, " 
page 300.) l(: 

STR$(P2-INT(P2)) 

i Jess than 0.01 {in other 
words, if the rounding error 
i less tha n a penny}, the cal­
culation is hand led in scien ­
tific notation and the output 
is garb ge. To correct lhi , 
insert: 

OR LF (P2- lNT(P2)) <.0l 

before the 'THEN" of line 
430 . 

Micliae.I D. Decker, MD 

5869 North Glenwood #} 
Chi~ago, 1L 60660 

http:P2-lNT(P2))<.0l
http:Publishe.rs


Clrcle 139 on Inquiry card . 

LINE VOLTAG 
TRANSIENT SUPPRESSORS 

Fealu1e5 Pa rallel OperaUor> 

~TM AND 

PROTECTS: 
• Computers 
• Micro.Computer Systems 
• VVord Processc.rs 
• Cash Registers 
• Power Suoohes 

oy_~U~l~ ls 

DEALER INQUIRIES INVITED 

5000 Hot5/Seror>d 

~TM 

PROTECTS AGAINST: 
• H,gh Energy Voltage 

Transients 
• On-Oft Sw1tch1ng 
• Lgtitn1ng lndua:d Transiems 
• Inrush ol On/Ott Power 

Chp!Jlr lp Cl,pper 
9 77E 67S F

®® 

LI STED LISTE D 

7133 Rutherford Rd. Baltimore, Md. 21207 
13011298-3130 800-638-9098 

Clrcle 157 on Inquiry card, 

START YOUR OWN 

COMPUTER CO. 


HOW TO START YOUR OWN SVSTEMS HOUSE S.16, 
711\ edition No•ember 1981 

Wrdle.rl by lhc loundt:r ot a S\1cc:e~shll ~y51em.s hooHi lhl:S 'ac:.t-l1Ued 120-pa_9e 
m nuci.I cover.s vulunntiii ~'' a:Spect~ of stDremg and op.ernrt"il s.•tiall siy&.1cms com--­
pnttv U ~s abunt1a111 wun use lut renl-h1e: s.nmpll!'s contr ct&. proiposal.s ng10 
mcnl.s and a cgmp~ete business plan rue •ncludoo 1n lull an.;j mav be used ~m~ 
ml'cl•. oely by lh• •r~dct Pro•e11 !Jejd-leote~ t.Ol •lllans to It>~ 111ar;y probl m• 
fnt.IOr] sma~I tu1nkey wendor1 ro p1esen1ec:i 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT S28. 
by Loil le Nel~n. 41h rovls d erllt1cm DeCl!mbtir 198l 

lntiependenl consui.an1.s ape bt..o.c:omrng a V1t1t1ly tmpon~:n1 tncJor 1n t t.n1c,o-. 
compu ler l ~eJd filling In, gap t>e~ween the compuler vend(H.$ and conim~rc:1;il 
lf1du.s:fl•al uscrt The rrw.infJs o l the c.on'5uttant n b-a t11gh 1,-eedom mot- sru1~ 
r~1ng wo•ti and tfoublaa or lnplii!d mcom fhtS ma..lua l pro111des c:omp1t.~'1cn!i1\le 
bnc g 1ovnO 1n,orrn;rnao nd s 1ep· by·s1ep diJ c: r ~nig tor 1ti.ose 1nte:rested 10 """ 
plor lhio luetAlrv<t lillld 

FREE -LANCE SOFTWARE MlllH(ETING 
t.v BJ KanH,. 3rd ed1Hon. June 1980 

Wrr11no :mo ti~fhO!J' t::OrT'IPlHef prt;1gnun~ AS"'" rnC'J.cQf'noe:n ' It. a aus~11e.s~ whe•e .. 
cu n. gel '$1:1t~~d Q•HckJy. wnh lutac cap1tn11n\1("51mcn1 ., ~ou can dtJ •I 1u1111rne 01 

port ltm~ • hl1· potenl!i'!I profl l 5 <lie almas• 4 i mttl~5 nn1 b AT·si!n~r by 01 Kor•l('S 
ei;.; l.a10!ii· how lo do ti 

SOFTWAHE VENOOR DIRECTORY $59,95 
5tt> ed1nc11. Oc tob r 19B1 
Es-sen11af to.- Chr ryd ve·ioper dtsHlbUlor and use' o 1t1Jcrocomputcr so ltwa(e •o 
th1!!$" umque rnf"u1nr.o d1 rec•ory, soil.ware Yt:naors .and program Cl! tE!'iJ'1rios :.re,, 
Cf05§ referenced b~ ev~ry maior f\;:.trdware britinO -nnd operating .systm~i • Over 
1·H>O $0Uware 1tcndor~ • Ovr!'r 100 ha.O w.are 1tend.ors aod opo1a11ng sysHHtJ~ • 
.. Languages • UlllHI !I· • DBMS • Accou11 11 ng ·• Sc•enh~1c • En91n ruiQ • Appl! · 
cauons by lodu••rv • nd mucl> mo"' 

S~nd cMcil mOn"-Y oroe1 VISA , Masll~r Charge ar Amei1cM• E•prC'Ss • and O•p 
d~te Publ,.her p~ys 4 1h CIRSS ~hipping Aocl S1 00 pct bOO IOr UPS ~•DPlng 
lUSA onlvl lllJ res1oenl$ fldd ~o,., 111lei; In• For taSle• snlpmenl on c •e<lll c•rrl 
crdei• call l:!Ot ! 783-6940 

ESSEX PU BLISHIN G CO. Dep1 2 
285 8'ot>m l1el<1 A•9nue • Caldw Jj NJ 07006 

S-100 HIGH RESOLUTION GRAPHICS 

16 colors , 640 x 512 resolution$3,175* 

High speed: up to 500,000 dots per second 
with 8 bit processor, even faster 
with 16 bit processor 

Lightpen option 
Bil plane write protect option for overlays 
Gray levels and monochrome systems 
Full user's guide, separate Service Guide 
Compatible printers and monftors 
·includes hardware, basic software package, 
160 K bytes of graphics memory 

AMBRIDGE DEVELOPMENT 
LABORATORY 

36 Pleasant St, , Watertown, MA 02172CDL (617) 926-0869 

.. . . . .. 


Program in BASIC.. FORTRAN, PASCAL, or 
assembler 

Programmable characters with 
80 characters per line 

Graphical BASIC interpret.er with 
PEEK and POKE 

Logo TURTLE graphics, relative coordinates 
Tektronix emulator 
Cartesian plotting package 
3-D perspective with rotation 
Hidden line processing 
Screen dump to matrix printer or pen plotter 
Screen dump to disk and replay 

Cl rc le 68 on Inquiry card . 8YTE March 19&1 435 

http:interpret.er
http:Wrdle.rl
http:Processc.rs


BYTELINES 

News and Speculation about Personal Computing 

Conducted by Sol Llbes 

sion 7 Uni)( and the PWBSA210 floppy-disk drive wi ll Random Rumom IBM business market. . Com­
(Programmer' Workbench) is rumored to be increasing modore is .said ta be working make Its first appearance in 
into a single system. Some en· production of its personal on a new version of the VIC Xero 's new Sabre line of 

electronic typew ri ters.. . , hancements have also been computer system , with computer far introduction 
WO (Western Digital) is ex­ added. They raised the source 175,000 units expected to be early next year. The unit 

code license fee to $43,000 pected to shortly introduce a sold before Christmas 1982. shou ld have 256K bytes of 
single-chip Winchester con­ but lowered the distribution IBM will probably soon an · memory and 80-column black 

deposit from .$50,000 lotroller that replace 25 TILnounce a graphics package and white or color video 
$25,000 against royahies_ Thand X.25 communications op· display . . . . Look for I he (transi5to r·transistor logic) 

tions for the personal com­ upgrade of the Osborne-I to roya lty fees have b en re­parts . Also due from WO is a 
puter.. . Epson America is be introduced later this year. new floppy-disk drive con­ duced to $100 or a single 

troller IC that Incorporates the user and $250 for systems fatexpected to introduce severa l It's rumored to have an 
data eparator, compa ra tor, 2 to 16 users. (Pr vious\y, avfdeo terminals, including 80-character-wide d isplay 

one with a flat screen. The (versus the current 52-c lumn ' and write·precomp n ation licens co t $1500 plu $150 
rumor ls that they will be unit), double-Oenslty floppy­ per use r. )circuits missing from current 
hown at the NCC (Nationa l disk drives, a bu flt-in modem, Roya lties prepaid under the con troll rs. . IBM recently 

Computer Conference) in and a communications pack· opened its tenth computer old rates will nol be refunded. 
lune; look for Sinclair, Sany, age. A significant jump in Licensee will , in effe t, s tart store; more are in the 
and Hit<1ch1 to introduce prlce wi ll probably ace m­ works. Seagate has intro­ with a clean slate. Hence. 
similar products at NCC. Also pany it. . Toshiba is also eK· duced a 6-megabyte, 5Y. ­ Microsoft will lose the 
due al NCC are BO· and pected to introduce into the $200,000 it had prepaid to ob­inch Winchester w~th remov· 
1&0-megabyte 8-inch Win­ U.S. a product it's already ell­ able media Emulog of tain a discount advantage, an 
che ter hard-disk drives from ing in Japan-a Z80-based advantage 1t no longer ha _reemont, Ca lifornia, has in· 
Mi ·ropolis and 16- and system that runs CP/M, troduced a fu ll-featu re video The reduction in royalty 
30·megabyte 5 V. -inch Win­ T-Basic, and UCSD Pascal. terminal with a $465 Hst fees removes what has been a 
chesters from Contro l Data price . . HP (Hewlett-Pack­ significant deterrent for peo· 
Corp. . . . Reportedly, a Random Bits: At the re· a rd) has separated its per­ pie wishing to us Unix, 
15·inch flat-screen monitor is cent Comdex show held or sonal ·compuler operation namely that it was very ex­
due from Japan short ly .. . . dealers, emphasis changed pensive. This should lncrea.sefrom he calculator division 
DEC (Digital Equipment Cor· from the hobby ist lo a busi­ and created a Personal Com­ competition among Unix and 
poration) is expected to intro­ ness orientation, with App.Jes putation Group. HP has also its look-a likes , More lmpor· 
duce a PDP-8 replacement, a and TRS~Os a ll but replaced increased dealer discounts on tant, it puts Uni in a much 
16-bit version of its recently by integrated business sys­ models 80, 85, and 125 sys· better position to comp te 
introduced personal-com­ tems. This change should be terns by as much as 25 per­ wfth other single- and mult i­
puter board for the VT-100 ref lected in computer stores cent over previou s user operating systems uch 
terminal, and a complete per­ shortly... NEC, Toshiba . discounts_.. _ Radio Shack as CP/M-86 and MP/M-86. 
sonal computer. Incidentally, and Okidata Corporation are has beaten Apple into the Micro ofl's president, Bill 
DEC is budgeting 'ii500 mil lion cu rrently supp lying samp.\es 16-bit market wi th the Intro­ Gates, indicated that despite 
for research and deve lop­ of 256K-bit dynamic memory his unhappiness about the lo t duction of its new Model 16, 
ment, with half going to soft­ devices and expect to 5tart 68000-based mi rocomputer. royalty payment. the royal ty 
ware development and its vo lu me delivery in June. change would help his co•n­For more details on this ma· 
2000--member software devel ­ These (Cs should begin show­ chine and other new prod­ pany se ll copies of Xenrx. fts 
opment team.. , . Hearsay ing up in equ ipment bv 1he version of Unix.ucts, s e page 40. Radio 
has itthat Centronics is work· middl of 1983.. _. S D Sys­ Shack has also establlshed an 
Ing on a ribbonless dot-matrix tems will Introduce yet an­ on line videotex-information 
printe r. . . . EC (Nippon othe r local-network system data-base ystem for ub­ Ada Update: Ada is 

lectric Company) is sup· cal led MARS/ ET._ .. Mitsu· scribers in the Forth Worth finally becoming avai lable as 
posedly about to introduce bishi is supplying samples of area . a working language. Telesofl 
two new systems In the U.S., its 5 Y. -inch Winchester disk Incorporated of San Diego, 
both of which are already on drives and half.wide floppy­ California, released its Ada 
the market in Japan: the disk drfves; Toshiba is also Unix Royalty Fees Cut: package for 68000 ~ystems 
PC6000, a consumer-oriented considering sale of its 5 '/.-inch Western Electrfc recently in­ last August. and RR Software 
machine, and the PCB800, an Winchester in the U.S. troduced its Unix System Ill of Madison, Wisconsin . in 
8086-based machine for the Shugart's half-height 5 y; ·inch update which combines Ver- November released lanus. a 
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version for Z80 computers 
running CP/M. Both compile 
subsets of the Ada language. 
The Telesoft Ada compiler 
retai ls al $2400, while Janus 
sells for $250. 

The DOD (Department of 
Defense) holds lhe trademark 
on the name " Ada" and 
stipulates that commercial 
companies can use the name 
only if they have or are 
deve loping a full-lang uage 
compiler. To acqui re legal ac· 
cess to the name " Ada," a 
company must .submit its 
product to a DOD Ada· 
validation office or approval . 
Validation will ensu re that 
programs written with the 
compi ler will be fully portable 
hetween compute rs. Por­
tability of that type doesn' t ex-
st for ystem -orien t ed 

languages such as Pascal , 
FORTH. and C. 

Western Digital , based in Ir­
vine. Ca li fornia, has also 
demonstrated its microAda 
and expects to be the first 
company to submit a com­
rlete Ada compiler to the 

DOD for va lidation. WD plans 
lo submit it within the next 3 
to 4 months. The WO Ada 
will run only on WD's new 
PAL 16-bit computer, a WO 
microAda license will cost 
$2000. 

SuperSofl Associates of 
Champaign, 1llinois, has dem­
onstrated its Ada compiler for 
Z80 systems, also expected to 
be ready for submis ion to the 

DOD for va lidation sometime 
this year, SuperSoft inrends to 
rel ease Intel 8086/8088, 
Motorola 68000, and Zilog 
Z8000 versions, with the Z80 
vers ion to sell for under $300. 

Telesoft is d veloping ver­
sions of i ts Ada compiler to 
run on the 8086, DEC VAX. 
and IBM 370 machines. Intel 
has developed an Ada com­
piler or its iAPX432 32-bit 
microcomputer currently run· 
ning al beta test ites. 1ntel is 
preparing lo submit the com­
pl ier for DOD validation. 

And Ethernet's Fate? 
A report is ued by Strategic: 
Incorporated , a market· 
research firm in San Jose, 
Cal ifornia, predicts Xerox 
Corporation's Ethernet focal ­
area network wi ll be a tota l 
failure within two years. Ac­
cording to Strat g1c's pres i­
dent, Michae l Killen, " Xero)( 
is headed for the wors t 
failure in the company's 
hi torv." He be lieves that 
Xerox lacks le hno logical 
and pri e advantages, sales 
force, and customers in ­
terested in buying large sys­
tems. Further, he contends 
that Etherne t's baseband ap­
proach to loca l networking 
w il l prove inierior over the 
long haul to the broadband 
approach taken by Xero~ · s 

competitors. He points out 
that broadband system are 
better sui ted to carry video, 
heavy voice a nd data 
transmissions, among other 
applications. 

1n response to th r port. 
Xerox issLJ ed the following 
statement- " Based on the 
leve l of customer satisfaction 
with our existing network in­
tallations, the backlog of 

orders for network products 
and service, and the interest 
in Ethernet on the part of ma­
jor accounts, we are confi­
dent that Xerox. will be a lead­
ing vendor in office automa­
tion." 

81111 Set to Move Into 
Computer-Related Mar­
kets: AT&T (American Tele­
phone and Te legraph) is un · 
dergoing a major manage· 
rnent reorganization to com­
ply w ith the FCC-required 
eparatlon of regulated and 

deregulated activities. As a 
resu lt, look for the Bell Sy·­
tem to become an unbridled 
competitor in computer-re­
lated markets. It will prob­
ably begin marke ing ter­
minals and business comput· 
ers soon. competing direct ly 

with companies such as IBM, 
Wang, Xerol(, and DEC in the 
1ntelllgent-terminal and work 
station markets and with 
Tymnet and Telenet in the 
c:ommunicatlons-proces ing 
field . It 1s un like ly that Bell 
wil l compete directly with 
IBM in the marnframe busi­
ness. 

Th Bell System itself pre­
sents a large. captive market 
for computer products. Ac­
tually, the Bell Sy tern is 
IBM's biggest customer out· 
side of the U.5. government. 
Bell is expec ted to se ll 
busines and persona l corn· 
puters through its many 
Phone Center store . 

AT&T has also agreed to 
provide CBS (Columbia 
Broadcast ing System) with 
home-computer term inals. 
data-entry equipment. and 
Iran mission faci lities for a 
ioint telete. t e perime nt 
schedu led to begin this fal l In 
New Jersey. 

A National Amateur 
Computer Society: The 
Japan Microcomputer Club is 
well organized. registers close 
to 4000 members, and has 
chapters in every major ity in 
Japan. Hobbyists in England 
also work together through 
one central o rganization, pro· 
viding an e -ce llent base for 
the compu er industry. 

Computer hobbyists have 
long been the backbone of 
technologica l growth. but in 
the U.S .. the hobbyist tom· 
munity is fragmented into 
several hundred independent 
dubs. A handfu l of clubs have 
over 1000 members, but most 
Incl ude fewer than 100. 
While some attempts have 
been made to found a na­
l ional organization, none has 
succeeded. 

Persona l computing as a 
hobby is a breeding ground 
for computer professionals of 
tomorrow. Therefore, it's vital 
that we organ ize a national 

amateur computer society 
while we are sti l l the world' 
tech110logical leader in com· 
putlng. 

cP/M Goes rnto Firm­
ware: Digital Research has 
signed an agreement with In­
tel which will allow he latter 
to sel l ROMs encoded with 
t he CP/ M-86 operating 
system. The ROM will also 
contain timers and some 
logic; it should be available by 
mid-year. The ROM is intend· 
ed for use in a CP/net system 
where sy terns containing 
CP/M in firmwa re don 't have 
any disk but m ust tom· 
municate with a CP/M or 
MP/M server. 

Intel wi ll also sell CP/M-£6 
and MP/M~6 on disk for ils 
single-board and 8&/330 sys· 
tem. Intel has contracted wi th 
Microsoft for its MS-DOS 
(used on the IBM persona l 
computer). Intel will ell tt5 
own RMX~o DOS and plans 
to acquire Unix from Western 
Electric. Hence, Intel users 
and systems houses will be 
able to se lect among a wide 
variety of operating systems. 
tntel also e pects to market 
applications software. 

D lgltaJ Research Buys 
MT Microsystems: Digital 
Research has acqui red its 
second software company 1n 
less than three months by 
pu(chasing MT MicroSystems 
Incorporated of San Diego, 
California , supp li r of 
Pascal /MT . Previously, 
Digital Research had pur­
chased Compiler Sy terns In­
co rporated , supplier of 
CBasic . 

Exxon Buys Out Zllog: 
Over the years. Exxon Cor­
poration has moved f ram a 
minor investor in Zilog Incor­
porated, supplier of the Z80, 
to a major investor, owning 
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90 percent of the stock. Zilog 
has bought the remaining 10 
percent and will become a 
wholly owned faxon subsi­
diary. One result is that 
Exxon will no longer be re­
quired 1.0 break out Zilog'> 
quarterly earnings for share­
holders. Zilog, incidenta lly, 
has yet to report a profit In 
fact , the Exxon Enterprises 
operation, which includes all 
of Exxon 's electronics sub­

sidiaries, incurred a loss of 
$51 mil lion in the first nine 
mon ths of 1981 . 

1\111croprocessor 
Trends: Did you know that 
there are currently 51 dif · 
ferent general-purpose micro­
processors in production, that 
17 are 4-bit devices. 14 are 
8-bit devices. 6 are 1&-blt 
device , 4 are 32-bi t devices 
with 16-bit 1/0, 4 are bipolar, 
and 5 are microfr;ime or 
special (e.g., Intel iA PX432)? 
Futh r, did you know thill 
. ev n more have been an­
nounced but are not yet in 
production. ;ind that 42 com­
panies cu rrent ly manufacture 
microprocessors? 

The microprocessor re­
cently ce lebrated its tenth 
birthday. Credit for creating 
the microprocessor goes to In­
tel . (See this month's Editoria l 
on page 6.) Ten years ago, the 

companies that designed 
micros were rnostly small. 
freewheeling organizations 
employing a great deal of in ­
genuity. Today, ll is a totally 
different ba llgame . Most of 
those early pioneers were 
either swa llowed up by large 
companies (e.g., Zi log and 
MOS Technology] or are now 
very large companies (e.g., In· 
tel, AMD, and National Semi­
conducto r). Furthermore, 
leadership in design and pro­
duction appears lo be pass­
ing to the Japanese. 

The microproce5rnr cene 
has changed a 'ol over these 
ten yea rs. The question now 
Is: what are the current Lrend 
and di rections of the new 
micros? First of all, suppl iers 
are making micros easier to 
program. ational and Zl log 
already have micros with 
software-in-silicon They each 
prov ide single -chip com ­
puters that e~ec ute BAS IC 
statements directly in an inter­
pretive mode . F uthermore. 
In tel is developing one micro 
with the capabi lity to e)(ecute 
MP/M and another with a 
sophisticated on-board 
operating system. Also, there 
are rumors of a one-chip 
FORTH computer. There's no 
doubt that both Na tional and 
Zilog have been successful 
with BASIC-processing ICs. 

Second, microcomputer 
ICs are getting more so­
phisticated, having f loating­
µoi nt capability, mu l ti ­
ply/divide functions . en­
hanced interrupt hand ling, 
and the like. 

The most g l.;i.m oro us 
changes will occur In rhe 
16/32 bit micros. Al l of these 
devices are getting coproces­
sors to extend their capa­
bil ities into the minicomputer 
field. Incidentally, Zilog has 
disclosed th;it it's work ing on 
a 32-bil micro, If Lhe 8-bit unit 
is a Z80, the 8/16-bit device is 
a Z800, and the 1b-bit micro is 
the Z8000, what wi l l its 

32 -bitter be called ? You 
guessed ill The Z800001 
Maybe Zilog wou ld be better 
off ca lling it the Z8x10•. 

Memory Trends. .. 
or, What Is Turbo and 
Parity? I occasionally look 
back w ith fondness to my fi rst 
micro. It had 256 bytes of 
memory and used an Intel 
8008. That was on ly 8 years 
ago. The next year, I grad­
uated to an Altair 8800 thal 
had an 8080, six printed-cir­
cuit cards con taining 4K bytes 
of RAM. an 1/0 cha nnel, and 
a huge power supp ly. Mow 
times have changed! 

The most significant cha nge 

has been In memorv . Today 
the 16K-bit, ingle-voltage 
RAMs dorninale the market­
pl;ice. providing cost avings 
(mostly by hrinking power­
sup p I y requ i rement ), 
yielding faster operation, and 
making the b4K-byte com­
puter memory nearly stan­
dard. The 64K-bil RAM IC 
are just starting to apriear, and 
we find that computer mem­
ory sizes of 128K bytes and 
256K byte are becoming 
more common and wil l prob­
ably become the standard 
microcomputer memory size 
by the end of 1983. The 
256K-byte RAM chips are 
now going into production, I 
expect tha t by 1985 1 
megabyte will probably be 
the typical microcomputer 
memory size. Also, as the 
volumetric memory space de­
creases, the a 5ociated access 
time decreases, resulting in in­
creased system performance. 

Some of the most interest­
ing changes in memory de­
sign are improving memory 
reliability and speed. M emory 
manufacturers are beginning 
to Introduce multifunction 
memory systems that perform 
parity or error-checking and 
correction functions prev1ou · 
ly handled by a computer' s 
processor, If they were done 
al all. In fact, National 
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Sem icondu ctor has in t ro ­
duced an IC (the OP8400) that 
performs all the memory 
error check ing and correcting 
so that the processor is not 
bothered with this task . Error 
checking and correction ls 
particu larly important with 
dynamic RAM since these 
devices are prone to soft (tran­
sient) errors due to noise and 
rad io-frequency in terference. 
alpha part ic les, cosmic rays, 
and voltage f luctuations. 

Manufacturers are also in· 
traducing on-board batteries 
to protect RAM during power 
failure. With the use of CMOS 
RAM, an on-board battery can 
protect data for over a hun­
dred hours, and li thium· 
iodinP ba t teries have been 
shown to be able to prov ide 
as mu ch ;;is one year of data 
rete>ot ion. 

The demand for faster com ­
puter access to d isk drives has 
generated new cache tech­
niques to redu ce seek time 
and rotational latency delays 
that account for about 60 per­
cent of throughput bottle­
necks. This technique is called 
the " turbo disk fi le cache" or 
" turbo" for shorL The turbo 
eliminates disk seeks to fre ­
quently used data by trans ­
ferring such d;;ita to a cache 
memory (typica lly 128K bytes) 
and accessing the data from 
the cache instead of the disk. 
The data in the cache is kept 
current using an algorithm 
such that the b lock of data 
that has gone unaccessed the 
longest is replaced by the next 
nearest-in-use block of data . 
The turbo algorithm considers 
past use and the probability 
for futu re use. So ftware 2000 

In corporat ed of Arroyo 
Grande, California, for exam· 
pie. se lls TurboDOS. which it 
claims runs CP/M software 
three to five times laster. The 
company has adapted itssoft· 
ware to run on most of the 
popular s-·100 systems, the 
Xerox 820, TRS-80 Model II , 
and others. 

Ouote of the Month: 
'' By the end of the century , 
analysts pred ic l. computers 
and information processing 
will be the world 's biggest 
bminess after petroleum." 
Wall S! reet Journal, 
November 10, 1981 . 

APOLOGY DUE: I regret 
that in my November 1981 
colLjmn I erroneous ly re ­

ported that Canon was mar­
keting the CX-1 computer via 
distributors responsible for 
oftware support Canon has 

informed me that it markets 
the CX-1 directly to dealers 
and provides softwa re sup­
port. 

MAIL: receive a la rge 
number of letters each month 
as a resu lt of this column. If you 
write to me and wish a re­
sponse. please include a se lf· 
addressed. stamped enveope. 

Sol Llbes 
POB 1192 
Mount<11ln1lde, NJ 07092 

8" 	DUAL DENSITY CONTROLLER 
• 	 UP TO 4 MEGABYTES ON LINE 

• 	 DOS 3.2, 3.3 COMPATIBLE 
• 	 PASCAL1ni ANO CP/Mtm DUAL DENSITY 

NOW AVAILABLE 
• 	 IBMto~ 3740 or SYSTEM 34 FORMATTED 
• 	 SHUGART, QUME, SIEMENS COMPATIBLE 
• 	 IMMEDIATE DELIVERY 


Avai lable e.t your local APPLE Dealer: $595. 


SORRENTO VALLEY ASSOCIATES 
11722 SORRENTO VALLEY RO. 
SAN DIEGO, CA 92121 TWX 910·33.5·2047 
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Clubs and NeW'sletters 

Apple Group 

In LJttle Rock 


The Little Rock Apple Ad­
dicts publish a newsletter and 
hold meetings and program 
swaps. Guest speakers have 
shown members how to diag­
nose ailing Apples and have 
demonstra ted programs and 
peripherals. Contact LittJe 
Rock Apple Addicts, POB 
552.15, Little Rock, AR 72205. 

Free Newsletter 

T!ie Softwaire Newslettet is 
a free bimonthly publipition 
of the Softwaire Store i:n Los 
Angeles, California . It fea­
tures news about person.al and 
business CP /M 5oftware. Also 
induded are reviews of micro­
omputer books, mag;iz:ines, 

and games . Contact the Soft­
waire Store, 11768 West Pico 

Maxell Floppy Disks 

The Mini-Disks 


with maximum qualitv: 


Blvd., West Los Angeles, CA 
90064., (213) 473-1136. 

Llano Estacada 
Computer Club 

Llano Estacada Compu ter 
011b would like to exchange 
ideas with other computer 
dubs. Member are interested 
in a ll microcomputers . Write 
to John L. Peters, Llano 
Estacada Compu ter Club, 
1509 Fairway Terrace, Clovis, 
NM 88101. 

Computer 

A ssocfatlon In 

Central Texas 


The Central Texas Com­
pute.r Association (CTCA) 
meets on the fourth Monday 
of the month at the Fann & 
Home Savings Bu ilding in 

Dealer inquiries 
invited. CO.D's 

accepted Call 
FREE (800) 235-4137 . 

PACIFIC EXCHANGES 
100 Foothill Blvd., San Luis 
San l..uis Obispo, CA 93401. 
In Cal. call (800) 592-5935 or 
(805)543-1037. 

Austin, Texas. Club meetings 
include shorl demonstrations 
or informal talks on a variety 
oE subjects relating to personal 
computers, A monthly jour­
nal , PRINT-OUT, has infor­
mation on hardware and soft­
ware, new equipment cri­
tiques, and a dassified ad sec­
tion free to members. The 
CTCA is active in community 
service, with a number of 
projects underway for the 
deaf. Membership dues are 
$15, Contact CTCA, POB 
17303, Austin, TX 78760. 

HUGs In Pittsburgh 

The Pittsburgh Heath Users 
Group (HUG) meets the third 
Tuesday of every month at 
the Heathkit store (3482 
William Penn Hwy.) from 7 to 
9 p.m. Por more information. 
can (4.U) 824-3564. 

Computer 

Dealers Society 


The American Society of 
Computer Dealers (ASCD) is 
a new group devoted to pro­
moting sound business prac­
tices in lhe used-computer in­
dustry. ASCD intends to 
cooperate fully with the Com­
puter Dealers and Lessors 
Association in promoting 
ethical conduct standards. A 
code of f.'thics for ASCD 
members has been adopted. 
Meetings will be held twice a 
year, in February and July . 
For further details, contact 
ASCD, 3500 Southla_nd 
Center, DaUas, TX 75201, or 
.alJ Jerry Roberts at (313) 
~89-6200 . 

M agazine 

for War Gamers 


Tise War Machine is a bi­
monthly magazlne dedicated 
to fans of computer war 
games . It features .news, 

reviews of complex games for 
all microcomputers, and ad­
vice for independent software 
writers. The latest issue can be 
obtained for $3 from Emjay, 
17 Langbank Ave., Rise Park, 

ottingham NG5 sBU, 
England. 

Two New 

Groups In Munich 


Two new mkrocomputer 
groups have been organized in 
Munich, West Germany . The 
European Branch of the Pascal 
Z Users Group has been 
fonned in association with 
the American Pasca l Z Users 
Group . And the second, the 
llhaca In!ersystems / S-100 
Users Group plans to coor­
dinate Ithaca users' efforts in 
Europe and to form a program 
exchange. Both groups can be 
contacted by writing George 
Brooke, Sebastian Bauer­
strasse ZOc, 8000 Munich 83, 
West Germany. 

Dental 

Computer News 


The Dental Computer 
Newsletter is a publication 
serving an international group 
of dentists, physicians, and of­
fice-management personnel 
who share a common interest 
in office computers. Members 
also have access to a software 
exchange and a computer 
bulletin board. Dues are $15 
domestic, $23 oven;eas. Con­
tact Dental Compi1ter Nws­
let-ter, c/ o E. J. Neiburge_r, 
1000 North Ave., Waukegan, 
IL 60085. • 
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Safbvare Received 

Apple 

Adventure in Time, an 
adventure game for the Ap­
ple n. Floppy disk. $29.95. 
Phoenix Software lnt ., 64 
Lake Zurich Dr. , Lake 
Zurich, IL 60047. 

Birth of the Phoenbt, a 
tutorial adventure for the 
Appl ll, Floppy disk, 
$J.4.95. Phoenix Software 
Inc. (see address above). 

Circu.it Design System, a 
digital eledronics design and 

simulation package For the 
Apple 11. Floppy disk, $149. 
Smart Software Co .. POB 
1292, Orem, UT 84057. 

Comma Usage/Semicolon 
and Colon Usage, a punctua.­
tion usage tutorial for the Ap­
ple JI. Cassette, $20; floppy 
clisk, $25. LARA Software, 
980 Hunting VaJJey Pl. , 
Decatur, GA 30033. 

Context Connector, a 
Visicalc utility program for 
the Apple IL Floppy disk, 
$180. Context Management 
Systems Inc . ., 23864 Haw­
thorne Blvd ., Torrance, CA 
90SOS. 

Datalin.k , a teJecommuni­
cation package in Pascal for 

the Apple IL Floppy disk , 
$100. Link Systems, 1655 
26th St. , Santa Monica , CA 
90404.. 

Linkdjsk , a disk-u~Hity 
package in PascaJ for the Ap­
ple U. Floppy disk, $70. Link 
Systems (s.ee address above) , 

Link.index, a rapid key 
data-file retrieval system in 
Pascal for the Apple Il. Flop­
py disk, $150. Link Syst ms 
(see address above). 

Link a mpler , a tutorial 
package in PascaJ for the Ap­
ple 11 . floppy disk, $.60. Link 
Systems (see address above). 

Linkvideo, a screen utility 
in Pascal for the Apple [( . 
Floppy disk, $55. Link Sys­
tems (see address above). 

R.ed Alert, an arcade-style 
game for the Apple ][ Plus. 
Floppy disk, $29.95. Broder­
bund Software Inc., 2 Vista 

Wood Way, San Rafael, CA 
94901 . 

Shadow Hawk One, an ar­
cade~style game for the Apple 
11. Floppy disk , $49.95. Hori­
zon Simulations, 107 Ea.st 
Main #2 , Medford , OR 
97501. 

Zoom Grafix , a graphics/ 
printer control package for 
the Apple IJ. Floppy disk, 
$39.95 . Phoenix Software 
Inc, (sei? address above . 

Atari 
Easytext Word Processor. 

a word-processing system for 
the Atari 800. Floppy disk, 
$50. Dataworks Inc. , 97 Jack­
son St. , C mbridge. MA 
02140. 

The I Ching, a program for 
casting and displaying hexa­
grams for the Atari 800. Flop­
py disk, $44.95. Alternate 
Reality Software, 2111 West 
Arapahoe Dr .. Littleton, CO 
80120. 

Shadow Hawk One, an ar­
cade-style game for the Atari 
400 / 800. Floppy disk , 
$49.95. Horizon Simulations, 
107 East Main #2, Medford, 
OR 97501 . 

CP/M 
Office System 80, a utility 

system for the CP/ M operat­
ing system. 8-inc:h floppy 
disk, $195. The Information 
People, 443 Hudson Ave. , 
Newark, OH 43055. 

Quickscreen, a scre«n-for­
matting program for the 
CPI M operating sysfem . 
8-inch loppy disk, !Sl.4.9. Fox 
and Geller Associates Inc., 
POB 1053, Teaneck , NJ 
07666. 

The Formula, a multifunc­
tioned. business-oriented 
data-proce.sslng package for 
CP/ M. a~irtch floppy disk, 
$595 , Dynamic Microproces­
sor Associates, 545 5th Ave .. 
New York, NY 10017. 

XlT86, an assembly-Ian­

guage conver ion uti lity lo 
convert CP / M programs to 

CP/ M-86. 8-inch floppy disk, 
$150. Digital Research Inc., 
801 Lighthouse Ave .. POB 
579, Pacific Grove, CA 
93950. 

TRS-80 
l.OG, a simple d<1t:ahase 

management program for the 
TRS-80 Models I and Ill. 
Floppy dlsk, $4.4.95 (Model 
I). $49.95 (Model Ill). KSoft, 
318 Lakesid Dr., Brandon, 
MS a9042. 

Modem 80, a telecommuni­
cations software package for 
the TRS-80 Models I and ill . 
Floppy disk, $39.95. The 
Alternate Source, 1806 Ada 
St. , Lansing, MI 48910. 

Smart Terminal , a telecom­
munications software pack­
age for the TRS-80 Models I 
and llL Cassette, $69.95. 

Howe Software, 14 Lexing­
ton Rd., New City, NY 
10956. 

Uniterm, a telecommunica­
tions software package for 
the TRS-80 Models l and Ill . 
Floppy disk, $29.95. BT En­
terprises, 171 Hawkins Rd., 
Centereach, NY 11720, 

Other Computers 
Quadcube , an extended 

graphics simuJation of the 
Rubik CtJbe puzzle for the 
Teiias lnstruments Tl-99/ 4. 
Cl$Setle, $14.95. Linear Aes­
thetic Systems, POB 23, West 
Cornwall, CT 06796. 

The ZXBO Business Pack­
age, a business-orient d pro­
gram package for the ZXSO 
and Mic:roAce computers . 
Cassette , $9.95 . Lamo-Lem 
Labora tories, POB 2382, La 
foUa , CA 92038.• 

ThJs rs a ltst of software package> that have been received by 
BYTE Publications during the past month. The lisl Is correct lO tl1e 
best of our knowledge. but rt i~ not meant to be a full descript ion 
of the produa or the forms rn whlCh the product is available . In 
pamcular. some pac"ages may be sold for several machines or in 

both cassene and floppy-disk format; the product listed here 1s 
the vernon received by BYTE Publications. 

This is an all-inclusive fist that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every .software package we receive. Instead, this list 1 ~ 

meam co be a monthly acknowledgment of these packages and 
the companies that sent them. Ari software received is considered 
to be on loan to BYTE and rs returned to the manufacturer after a 
set period of time . Companies sending sofiware packages should 
be sure to include the list pr1ce of the packages and /where appro­
pnatej the alternate forms in wh ich they are available . 

BYTE'sBugs 


Closer Look Spies Bug 

PCr The lndependent 
Guide to the IBM Personal 
Computer is a bimonthly 
publication, not a monthly as 
stated on page 60 of Gregg 
Williams' article "A Closer 
Look at rhe IBM Personal 
Computer" (January 982 
BYTE). Subscriptions to the 

magazine cost $12 or six 
issue; . 

Please note that the new 
address for PC: The lndeprm­
dent Guide to tlie IBM Per­
sona/ Computer is 1239 21st 
Ave ., San Francisco, CA 
94.122, (415) 753-8088 . • 
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Aslc BYTE 
Conducted by Steve CiarcJa 

Speech Synthesizer 

Appllcatlon 


Dear Steve, 
read with great interest 

your article, "Build an Un­
limited-Vocabulary Speech 
Synthesizer'' (Septembe.r 1981 
BYTE, page 38), and have 
found a possible use for it. I 
have a Perkin-Elmer 3220 
computer and would like to 
m;e the synthesizer to answer 
telephone calls into the com­
puter, mainly to respond to 
salesmen who have phoned 
orders into the computer; 
The syn thesizer would re­
spond with appropriate mes­
sages, telling the salesmen if 
transmission was successful 
or what problem occurred; 
Could the synthesizer feasi­
bly be 1,1sed in thjs capacity 
on my computer, with or 
without modifications, and 
what modifications would be 
necessary, if any1 
Derek Pitcher 
Highland Park, NJ 

The speech syntl1esizer re­
quire5 only a Centronics­
compat-ible parallel output 
port commonly used for 
printers . The port comprises 
9 output lines and 2 input 
Imes. lf your comp uter has 
this capability, then the syn­
thesizer carr be easily inter­
faced as described in the art­
icle , 

Yot1r application is an e:c­
cel/erlt one. Many com­
panies, including MA Bell, use 
speech synthesizers on tlte 
telephone. Listen carefully 
the next time you dial a 
phone number that has been 
changed• . .. Steve 

Problems with 
EPROM 

Dear Steve, 

l was very glad to see your 
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article, "Build an lntelligent 
EPROM Programmer," in the 
October 1981 BYTE (see page 
36) . For the past several 
months, I have been trying to 
build a circuit to program 
EPROMs (erasable program­
mable read-only memory) 
using my homebrew 6809 
compu ter and three output 
ports Erom 6820 Peripheral 
Interface Adapters. H was a 
bit of a surprise to see that 
tny circuit is almost the same 
as yours. Mine does not 
work, however , and l can' t 
figure out why . 

I am usin.g the S-vol t-only 
version of the 2716 EPROM, 
and my timing ls done by a 
wait loop in software rather 
than by the one-shot Til 
(transistor-transistor logic) 
devke that you used. When I 
try to program a "known­
good" 2716, it comes out with 
about one-fourth the bytes 
programmed (the rest are 
hexadecimal FF), and those 
bytes that are programmed 
are not necessarily right. 

l checked all the address 
lines and qata Imes over .and 
over again. I even single­
stepped through the pro­
gram, monitoring all the 
voltages as I went. Every pin 
is what it shouJd be.. but it 
just doesn 't work right. I was 
wondering if you knew of 
any little idiosyncrasies of the 
2716 that may cause such a 
symptom. Did you run into 
any such trouble with your 
circuit? 
Matthew G. Cimbala 
State College, PA 

It sounds as if you 1iave a 
software problem in w hich 
the addresses are not being 
placed on t/11• EPROM in the 
right sequence. Perhaps your 
address-incrementing routine 
is resetting too .soon. 

The facl that yo1i i;ire get­
ting data i'rtto the EPROM 

(assuming that all bytes were 
hexadecimal FF prior to pro­
gramming) indicates that tfre 
progrnm timing loop is okay. 
The 2716 is a ve1-y relinble 
EPROM and I am not aware 
of nny idiosyncrasies that 
would cause this problem. I 
suggest you leave it alone for 
a few days and then WAik 
tliro11gh tl1e software, paying 
d ose atte11tio11 to your' irrdf!:r­
ing i11structiD11s . ... Steve 

Modem Interface 

Dear Steve, 
l acquired an acoustically 

coupled modem made by 
Multi- tech Systems from 
New flrighton , Minnesota. 
This is the model FM 30; it 
has a fuJL- or half-duplex 
switch on the bottom and 
also what appears to be an 
RS-232C input connector . l 
was wondering if you could 
provide any information on 
inter acing this with my 
Apple l1 Plus. Would one of 
the commercia l inter aces 
work , such as the Apple 
Communica~ions board or 
Mountain Computer's CPS 
Multifunction card7 Any in­
formation would be greatly 
appreciated , 
Steven M. Babick 
Dolton, 11 

Any board that prouides 
a-r1 RS-232C serfr;1/ input will 
be adequate lo inte1fnce your 
modem to the Apple fl Ph~s. 

The commercial interfaces 
that you meritioned are fine 
for tliis pt1rpose. 

For a11 e:cplarra·tion of how 
modems work, and some of 
the terminology associated 
wit-Ii them , refer to my arti­
cle , "A Build-It-Yourself 
Modem for Under $50," in 
the August 1980 BYTE, page 
22. .•. Steve 

High-speed Printers 

Deat Steve, 
1 would like to build a 

16-bit microcomputer system 
to drive a 600-line-p r-minute 
printer. Printers like that are 
advertised in BYTE, but 
have my doubts that any­
~hing can actually print at 
that speed . What de you 
think? 
Colin Morris 
New York, NY 

Slx-hu11dred-line-per-mi11­
11t printers do indeed exist. 
Your doubts as to anytl11'11g 
prititing that fast are natural, 
especially if you are used to 
seeing a dot-matri:r or daisy­
wheel printer printing one 
character at a time.. The 
higher-speed pn.nt.ers print 11 

whole line at a time (like tire 
old meclrnrrical adding 
machines) and can he driuen 
much faster . 

I tl1i11k tile ultimate i11 
printers is the IBM laser 
pri11ter. lt is capable of 1800 
lines per minute . it works by 
having the laser, acting like 
the electron beam of a TV 
screen, scan a metal plate. 
The plate becomes charged, 
and the image is transferred 
to paper much like a xero­
graphic photocopier. The 
proble.m with this type of 
printer is the manpower nec­
essary to load and unload ll1e 
bo:xei; of paper tliat are 
used. . .. Steve 

Lever I Tape Format 

Dear Steve, 
l wrote a program that 

brought data from the tape 
and stored them in memory 
of my TRS-80Model1 so that 
I could examine them . But 
the data format did not 
match any listed in my refe.r­
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ences. Part of lhe problem 
was that I wa using a Level I 
BASIC machine and reading 
programs like Eliza, Micro ­
movie, and Pyramid 2000. 

So I modified my program 
to read Level II tapes and sure 
enough, Lhe formats were 
correct. Can you tell me 
where to find the format for 
level J tapes7 
Boh Fabiano 
El Cajon, CA 

Radio Shtick /ms machine· 
l nguage programs for con­
verting your Level 1 BASJC 
programs and data files into 
the Le-.iel JI format. T/1ey are 
called CONV and DCONV, 
respectively, and are fur­
nislied free of charge when a 
Leuel I macftine is upgraded 
to Level II . See your local 
Radio Shack dealer. 

The Level I cassette-tape 
fonnat can be found in The 
Custom TRS-80 and Other 
Mysteries by Dennis Kitsz. 
.•• Steve 

Computer Lab 
Essentials 

Dear Steve, 
I am a sometime practition­

er 0£ simple chip and micro­
processor designs. 1 am ap­
proaching r tirement in a few 
years and I'd like to bui.ld 
more ambitious projects, To 
do that l 'd !Ike to set up a lab 
of so rts. Accord ingly, I 
would value your recommen­
dations about the kinds of 
test instruments I shou ld be 
thinking abou t getting . I 
should tell you al o that I 
have a .35-year-old degree in 
el ctrical engineering and, in 
the mid-Hfties, I worked in 
hardware . The point being 
I'm not worried about my 
ability to use dual-trace 
scopes, voltmeters, and the 
like. 

PII probably try to build a 
computer from scratch.] was 
particularJy intrigued by 
your article , "Build a Com­
puter-Controlled Tank, " ln 

the February 1981 BYTE, 
page 44. Maybe 1'11 try to tie a 
specially buill computer to a 
complex model railroad lay­
out. l tell you this to give you 
an idea of what 1 think I'd 
like to do. I'm not especially 
worried about the price of the 
test instruments, but natural­
ly I'd like to avoid buying the 
fanciest T ektronix scope. I'm 
an experienced kit builder, so 
if you think a pa.rticuJar 
Heath scope is a good value 
and deslra.ble, that might be 
best . 
B. H. Kramer 
St. Louis1 MO 

The two instrume11ts that 
are absolute musts for a com­
p1,ter lab au an oscilloscope 
and a DVM (digital volt­
meter). Thi! 'scope should 
liave a 15 lo 25 MHz band­
widt/1 with dual trace t:tnd ti 
time-base range between 
200 nanose con ds and 
0.5 seconds (without having 
to u.se the time-base mag­
nifier). Vertical sensiti'vity 
should be at least· 10 milli­
volts per division . Del(lyed 
sweep and trigger view are 
not 1ecessary. I just pur­
chased a Tektronix 2215 
($1400), arid it is very good 
for the money . As for the 
DVM, any 3 1h digit model 
s/wuld suffice. 

Otl1er usefu l equipment 
would be a fimction gen­
e ator .and variable-voltage 
power .sup1;/y wit/1 slwrt-cir­
cuit and overload protection. 

Tire above recommenda­
t1'ons should suffice for the 
application that you describe. 
/11 nr1y ellen t, this represents 
the foundation of a good lab 
systern and will require 111.y 
11 modest inve.stme1tt, Enjoy 
your retfre111ent. ... Steve 

XENIX~BASED WORK STATION 

Here Is Iha comptele, no-compromise UNIX'°'!oased package lhal 
~Ives you lull UNIX power at truly minima! cost. Your tnvestmenl Is 
protected agalnst obsolescence because we use Industry standard 
components. Unlike other UNIX or "UNIX·acl.altke" systems, this 1& 
a true, complete UNIX Version 7 running on a PDP·11 . Thrs Is exactly 
as It was miranl to be Jn the orlglnal design E111d conforms to Bell 
Laooratorlas UNIX Version 7 documentation. 

MSD Corporation Is making a special offer on our 
XENIX·based 231256 Work Station: 

• LS1·11/23 based processor with lloatlng point, 256Kh random 
access memory, 4 port serial Interface, 5 quad slOlll for expansion. 
• Dual lloppy subsystem, single sided (double sided may be 
~peollled at addltlonal cast) , bootslrap loader, rormanln_g and 
diagnostic software. • 20.8 Mb Wlm:hesler disk wll.h Integrated 
oartrielge tape backup. • One (1) VT-100 terminal with advanced 
video option _ 
• One (1) LA38·HA tractor lead printer wtth keyboard. numeric 
keypad and stand. • One (1) Auto·Answer, Auto·Dlal 300 Baud 
Modem. • cables lor the above. • XENIX OperaUng Sysiem. a 
1rue UNIX Versinn 7, configured for 4 users . • Complete manoal 
set and 1 year telephone support . 

This system is e><pandable up to 8 users and 83.2 
Mb of disk storage. Multiple work stations, termi· 
nals, other UNIX systems, or non-UNIX systems 
can be networked together with no additional soft· 
ware. 
Prtce: 523,215. Tenn1: 25% Down with purchase order, balance 
75% upon deli very. 

.._...._ MSD Corporation 

~ ~ () 2449 camelol Court, SE 


-3' Grand Rapids, Ml 49506 
(616) 942·5060 

MANAGEMENT SYSTEMS DEVELOPMENT 
UNIX aQ!I XEN IX are trademarks ol Bell Laboratories and Mlc!OS11U respec1i~lv . 

GETS FRES ACROSS! 

With REFORMATTER di~k uti lities you ran 11.'1td and write 

JllM .P ·iO and DEC Kf· l I single denoiry form.med dlske1t •s u11 your 
(:PIM • s :lem. 

REFORMATTER enables you to ;1c ss laq: sy:>tcm d;nabases. 
lmpmv •data c.xch:rnge with other 0'1lani1mlons, increase prugram 
development capabilitles, and use your micro in diSlrl buted pm c sing. 

REFORMATTER pn1~rams fou1urc bi· tllrcc1ional darn lransfcr 
1md full dir~·Ctof)' r1mnipu!ali11n. ASCll / EBCl11.C conv •r. llitl pttll~ded 
wlln CPIM-111 1. ,lfJ>IM Is fl/Jt1 •fl lly J'·uppt>rtlJ{/, 

Pru1:r:1m llata Sht:.-el:>. Appll iulon ( uldes, and Machin~ Compntl ­
hllity (luid~~ :w·J.iluhlc 

lfach prt1~111m $19' .00 from sw k. Sped~· P/M - IBM or 
Cl'/ M - DEC. Ordl' r from Mi ro'te<'.h l.\~JXlrl~. toe., 46 J.lamilton 
Aw: . Snile Z, Pait> Al10, CA I} 01 D Tul: I S/'.Wl-l>l 1 LJ TWX: 
1)10·370- '5 M H·ACTOS 0 Dealer ~ml OEM. lllsruunL~ avallablt·­

.a. - • 
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SOFTWARE 

FOR MANUFACTURERS 


MCS-2 

Matorlnl 

Jab Goneral 
Co!tlng 

Billo' 
Ma1et1al 

l..ellger 

Oapaalty Ord11r 
Requlremeot.sPlanning Enlry

Planning 

Account~ Aacounh 
Recetv~ble Payabla 

Micro Manufacturing Systems has been develop­
ing and supplying manufacturing software directly to 
manufacturers for several years and is now offering 
its MCS-2 system to dealers and OEM 's. 

MCS-2 is the most comprehensive manufactur­
ing control system designed far the CPM based 
micro computer. MCS-2 consists of nine separate 
modules which can be purchased as a complete sys­
tem or individually as required. 

For more information contact: 

MICRO MANUFACTURING 
SYSTEMS 

70 Norma Rd.• Columbus, Ohio 43229 
Phone: (614) 885·0738 

STOCK ORDERS SHIPPED IN ~ HOURS 

ADDSVIEWPOINT $499*
· Q1v.1 
tE~Al 

...,.. ,.,, ......11111;,.,... .. 'tM fl'.-..yt 
11.00llHO 

j ltJllO'.J'Cl 

DISC DRIVES 

QUME: DT•S.•.$525.00' ~'"" DT•S....$310.00" '""' 

rt11:1dl'•: 1Jtl;> 

TANDON: TM·I00-2...$335.oo·.,.,., TM-100·4...$425.00' """ 
•i. l" ·· ·•v 

TM·848·1...$475.00' ar•" 
• l~._,1"4. 

TM·602...$995.00' .,...., 
'• Y.. llW'I~ 111'11 

•1, ,..,.._,_ "' 


TM·848·2...$550.00',..,A 

llWlfO 

TM•603...$1175.00' .,,,., 
· ~ • -11 •r t 

QUME UTTER QUALITY 
PRINTERS 

SPRINT 9/45 $2245. ,.,., 
-OfiH~ l\'iOQ;M~tl!QIQ ~· 

(408) 438·5454 • .. 
4444 tc:Ol'!I llilUY Dll. •ccm llAU!Y, CA 911C66 MEDIP.. DISTRIBUTING 

fl'IMS' Colhlen cn.c~. VISA, M/ C. COO 

llll~~::.::.,;-: •• .. 
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Programming the 

RS- 2JZC Serlal Port 


Dear Steve, 
l have been unable to find 

any infonnation on program­
ming the RS-232C serial port 
on the Radio Shack Color 
Computer. A call to the "hot 
line" Indicated that Radio 
Shack consultants were 
somewhat in the dark, 
although they tried to be 
helpful. Can you shed any 
light on this topic1 
Martin F. Rooney 
Troy, NY 

The RS-2J2C serial port on 
Radio Shack's Color Com­
puter consists of J bits of J 
addresses of a Motorola 
MC6821 Peripheral Interface 
Adapter (PIA). At address 
/1exadedmal FF20, bit 1 rep· 
resents the RS-2.32C D1.1ia 
Output and is brouglrt out re 
pi11 4 of comiector Pl. Ad­
dress /le:x1~deci111a/ FF21 , bit 1, 
is lite Status Input line, con­
r1ected to pin 1 of P2. Ad­
dr"ess hexadecimal FF22 , bit 0, 
is the R5-232C Data Input 
and is connected to pin 2 of 
P21 pin 3 of P2 is ground. 

In software, the only RS­
232C device supported by the 
BK-byte BASIC is a serial 
printer, so pin 1 of Pl is not 
used. Pin 2 is intended to be 
connected to the printer 
status or busy line, and pin 4 
is tlie output lo the printer, 
To program the MC6821 , a 
rather elaborate discuss1'on 
must e11si1e. An nrticle from 
EDN magazine, September 
20, 1980, "Understanding 
PIA Operations In creases 
Your Design Options" by 
Randy Hi1tc11eson, erplains 
ll1is rather well. 

The T RS-80 Color Com­
puter Teclrnical Reference 
Manual ('Cat . No. 26-3193) 
explains all the input/ output 
ports and has a complete 
memory map.. U is available 
llu·ougli any Radio Shack 
store• . .. Steve 

Bulld Your Own 

Dear Steve, 
l have read some of your 

articles and especiaHy liked 
"Build lhe Disk-BO" (see the 
March 1981 BYTE. page 36), 
but l was sorry that it was not 
designed to work \vilh 8-inch 
disk drives . I would like to 
build a computer, perhap 
based on Zilog's Z80, with 
provisions or four 8-inch 
disk drives and with the abili­
ty to directly address UBK 
bytes of nonvolatile memory. 
Do you have any sugges­
tions? 
W . Edward Kelsey 
New london1 NH 

I'm glad to see that there 
are sti.11 some people who en­
joy building computers rather 
tlicm buying them . Your idea 
ofa Z BO-based sys Iem sounds 
fine , but I dort 't plan any· 
t/1ing like it in tlte 1tet:1r fli ture . 
Below ore a few suggestions 
that may /1e/p. 

You don 't say what your 
experience level is , but at /Im 
risk of sounding like a com­
mercial 1 would recommend 
my book, Build Your Own 
ZBO Computer (a McGraw­
Hill publt'c:ation 11v11ilab/e 
from BYTE Books , Peter­
bo ough, NH 03458). ft con­
ta ins tlie mn:essary infonna­
tion to build a complete com­
puter and configure it any 
way that you wish. 

As for the disk contro/Jer 
and memory, 1would suggest 
tliat you buy them either as 
bnre boards ur ass1m1bled and 
tesli!d. Configure your ZBO to 
an 5-100 bus and save your­
self a lot of grief. You wll/ 
liave your fun building tile 
ZBO and you will save a lot of 
headaches by using prewired 
boards for the rest of the 
system. 

You then c1m use bnnk­
selectable memory boards 
and can easily have .yo111' 
12BK bytes of memory . 
.. .. Steve 
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Radio Frequency 

Interference 


Dear Steve, 
I have been reading your 

column in BYfE since I firs t 
picked up an issue about four 
months ago. ( am writing this 
on my newly acquired Vector 
Graphic System B and would 
deeply appreciate a reply to a 
nagging question . 

The Vector System B in­
stalled for word processing in 
my home is abou t 15 feet 
from our TV antenna 
(located on rafters in the 
garage-our elevation pre­
cludes an externa l anlenna). 
The system kills channel 2 
and distorts 5 and 7. The 
dealer suggested a Radio 
Shack filte r , which did 
nothing. I learned from 
another dealer that the Sys­
tem B uses a crystal oscilla tor 
with a frequency near televi­
sion channel 2. 

Please suggest what cour:;e 
of action I should take or 
what remedies I might initiate 
myself, such as a radio-fre­
quency filter a novice could 
instaU in or around the com­
puter case. 
Jacob D. Pottgen 
New lenox, 11 

I'm glad to /rear that 
you 've been reading my col­
11m n for !lie past four 
months. Had you read the 
January 1981 BYTE on page 
48, you would haue se111r1 my 

article on "Electromagnetic 
interference." After reading ' 
ii, !JOU should have enough 
infonn.ation to solve your 
radio-frequency frl terference 
problems. 

It is important to under­
stand what causes the prob­
lem and to recognize tlial it is 
difficult to determine w hat 
may be radiating the interfer­
ing signal . ... Steve 

Plottlng with the 
TRS·80 

Dear Steve, 
I would like to find a pro­

gram that will allow me to 
make :c-y plots of graphs of 
linear and logarithmic equa­
tions and data points. I have 
a TRS-80 Model llI a nd an 
IDS-560 printer with graphics 
capability. 1 don 't need to see 
the plots on the screen; I only 
need to be able to print them 
out on the IDS-560. 

Any help you couJd give 
me would be most appreci­
a ted . Thanks a lot. 
Donald M. Lammers 
Wexford, PA 

Programs for x-y µlotti11g 
are available at you,. locnl 
Radio Simek store . Tlw fol­
lowing two books are quite 
thorough in the e:cplanation 
of equations and dnta poinl5 
and aP"e directed , na~ura/ly, 

toward Radio Slzack BASIC: 
TRS-80 Programs. Cat. No . 
62-2064, arrd TRS-80 Graph­
ics , Ca t . No . 62-2063 , 
... Steve 

A Matter of 

Environment 


Dear Steve, 
I've taken instructions 

from a page Erom your recent 
book, Build You r Own ZBD 
Compute,. , and modified 
them to ''Build Your Own 
28000," which is the source 
or my problem. The S-100 
system I'm designing uses a 
Zi log Z8001 egmented 
microprocessor with a 
4 MHz 9511 arithmetic pro· 
ce.ssor. Hardware design is a 
snap so far. (I plan to pur­
chase the Disk-1 floppy-disk 
controller from Godbout and 
build all other boards that l 
need. ) The problem will be 
software ; specifically , l need 
an operating system such as 
Unix or Un ix-compatible 
Coherent. But Coherent is 
written in un egmented code. 

AT LAST 
AN AFFORDABLE HARD DISK SYSTEM 

DESIGNED EXCLUSIVELY FOR THE APPLE II 

HOS-520 
HARD DISK SYSTEM 

HDS-520 FEATURES: 
• 5 Megabytes of lormatted storage 
• 	Selr-contained (with cont roller and power supply) 
• 	Uses one computer board slot (number 1 thru 7) 
• 	Compatible with Apple DOS 3.3 and other Apple!!'' software 
• 	Manufactured by the same company that designed and 

manufactures the winchester Production Test System currently 
used by Seagate Technology and thelr major OEM 's 
Rt g•S1ercd T ra<le<Jl>I 

5 MEGABYTE VERSION - $2,795.00 Discount Available 
for Quantity OrdersDEALER INQUIRIES JNVITEO 

18 Industrial Resources 
270 I SAT RN STREET • BREA. CALIFORNIA 92621 
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ComQ.lete 
AIM 65 
Expansion 
For complete AIM 65 
e><pansron. Fore­
thought Products 
brings you the AIM­
Mate Series , quality 
expanslon products with 
price , performance and versa­
tility that puts them In a class ol 
their own. 

AIM-Mate Serles e>< pansion, includ ing RAM (to 4BK), 
PROM, 1/0, video and floppy disk interface. STD BUS 
interlace, parity protection and more, lets you con­
figure lhe kind of syslem you need. 

Ttie compact AIM-Mate case puts it all together in a 
sturdy, portable. desk top unH. 

Write today for comp lete details on the AIM-Mate 
System· AIM 65 expansfon products fo r the 
prolessionar. 

Ill FORETHOUGHT 
-==PRODUCTS 

87070 Dukhober Road, Eugene, Oregon 97402 (503) 485-8575 

WARNING! 
Electric Power Pollution. 

Spikes & Lightning 
HAZARDOUS to 

MICROCOMPUTERS!! 
Patented ISOLATORS provide 

protecllon lrom . . . 
• Computer errors caused by 

power line Interference 
• Computer errors due lo system 

equipment Interaction 
• Spike damage caused by 

copier/elevator/air conditioners 
• Lightning caused damage 

•• FULLY GUARANTEeo·· 

' 

' 

Pa t. ~4 .259.70~ 0 ·2 

• ISOLATOR (IS0·1) 3 Isolated 3-prong sockets; Spike Suppression.; 
useful lor smatl offices, laboratories, classrooms. . . .. . •. . $6­9.95 

• ISOLATOR (IS0-2) 2 isolated 3-prong sockol banks; (6 sockets 
lotall: Spike Suppression: useful !or mulOple equipment lnstalla· 
lions. . . . . . • . . . . . . ..... . , . . , .. , .. , .. , ... _ _. • . . . . . $89.95 

•SUPER ISOLATOR (150·3) similar lo IS0-1 except double Isolation 
& oversize Spike Suppression; widely used lor severe electrical 
noise slluatlons such as lactorles or large offices. ..... • $104.95 

• SUPER ISOLATOR (IS0-11) similar lo IS0·2 excepl double isolated 
socket banks 8o Oversize Spike Suppre&slon; for t'1e larger system 
In severe situations. . .• .. ..•.... .. . . .. .. . ... . . , .... . $104.95 

• MAGNUM ISOLATOR (IS0-17) 4 Quad Isolated Sockets: Mull lple 
Spike Suppressors; For UL TRA·SENSiTIVE Systems in extremely 
Harsh environments . ... .. .... ...................... $181.95 

• CIRCUIT BREAKER, any model (Add-CB) . . ... . . , . . . . Add 59.00 
• CKT BRKR/SWITCHIPILOT (·CBS) .... ...•. ... . , .. , . Add $17.00 
AT VOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1·800-225-4876 (except AK HI PR & Canada) 

~Electronic Specialists, Inc. 
111 Soulh M111n St1ee, Natrclti Mass Ol 760 

Technical & Non-800: 1-617-655-1532 

Ask BYTE----------------------­
Where can ! get an opera tin g 
sy5tem7 

This sort of operating sys­
tem is not the type us ually 
advertised in BYTE; and y u 
know how much good my 
beautiful hardware is going 
to be without it. (l'd prefer 
Unix if available .) The com­
puter is intended as a multi­
user, multitasking system, 
preferably with a FORTRAN 
compiler, as well as an 
assembler/ editor /debugger. 
Frank Barresi 
Woodhaven, NY 

Your p roblem is somewhat 
sticky . Th e problem is not al­
together i11 the operating sys· 
tem . Uni.x, like CP/ M , does 
no t contain fh e primitives 
(software sub-ro utines) for 
any 110 (input/ output) . Like 
CP/ M 's BIOS (basic input/ 
output subsystem), these are 
totally hardware deµendent . 

In other w ords , you might 
be able to use Unix if you can 
w1i te th e subroutines for the 
110 primitives , Be w ary , 
however; Un ix may USI? some 
strange hardware-dependent 
software , but I'm not an ex­
pert on Unix and can"/ be sure 
of this. 

Two good s01irces of ii1for­
1'11a lion c1bou/ Unix are: Th e 
fuly-Augiis t 1978 iss1.rn of t'1e 
Bell Sysl1m1 Tedmicnl Jour­
nal, devotee/ to Un ix. avi:iil­
able for $2.98 f rom Bell La b­
om tol'ies Circ11/atio 11 Group, 
Wh ipµan.IJ Road, Whippany, 
NJ 07981 ; and Using Lhe Unix 
Sys1em b.v Richard Gaut/1ier, 
Res t o 11 P11 blis l1i118 Co ., 
Resron . VA . 1981. 

Get as much information 
011 Un ix as you can and study 
tl1e uario1is implementations 
o f Unix . Pay special attention 
to system environmental re­
quireme11 t.5 and //0 require­
ments. 

Wlmt it all boils down to is 
this: if you can make yo11r 
hardware as much like tf1e 

proper e11v iro111mmt for Unix 
as possible, it should work. 
(By t/1e w ay. J'// let you know 
-wlien J do anything with the 

ZBOOO . Remember w hat l1ap­
pe.nad to Colossus in I he se· 
quel?) Good luck in any 
event. ... Steve 

feasJblllty Study 

Dear Steve, 
I am presently studying 

electronics at a technica.I 
school. I have a technical 
writing course in which we 
are assigned to do some sort 
of feasibiHty study. I have 
chosen to do mine on the fea­
sibility of purchasing a 
microcomputer for home use. 

I am hoping that you could 
give me some references and , 
if pos.~ible, pass along some 
information which would 
help me in my study. This 
would be most appreciated . 
Douglas E. Sprague 

Hancock, ME 

There is a w ealt'1 o f info r­
mation available on purchas­
ing a co mputer for home use. 
Tlie field of Imme computing 
is rapidly expanding and 
makes r:m excellent choice f or 
a feasibility study . 

The following are some ref­
erences that sl1ould be quite 
/1elpful : Popular Computing, 
Nov ember 1981 : Persona l 
Computing - Home Profes­
sional and Small Business 
Applkations by Daniel R. 
McG/ym1 , ]aim Wi'ley mid 
Som, 1979; and Your Own 
Computer by Mitchell Waite 
and Miclrae/ Pardee, Howard 
W. Sams & Co . ... Steve 

VJP Expansion 

Dear Steve, 
I have an RCA COSMAC 

VIP with the 20K-byte mem­
ory upgrade so that I can use 
the VlP Floating Point (VIP 
711) . What I would like is to 
add a printer. ls it possible 10 

do this with the VIP 7117 ! 
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mont , CA 94002 , ('115) 
592-8097. Price lists for 
various data books can also 
be obtained by writing direct­
ly to the manufacturers. 
. . . Steve • 

Biggest Catalog! 
Finest Quality! 
Since 1941, thousands of 
engineers, craftsmen &hobby­
Ts ts nationwide have been 
coming dlreotly to the Edmund 
Scientific Catalog for quality 
products. _,fu lly guaranteed! 

and guaranteed q ua lity and performance. 
Plus 48-hour delivery turn-around. We're just 
the right size for you. Large 
enough to fill your every 
need: Small enough so 
you never get lost in t he 
shuffle. So dia l 
800/ 321-9330. 
Or write to Computer 
Resources, Inc., 4650 
West 160th Street, 
Cleveland, OH 44135. A nd 
beg in to enjoy T.L. C. 

BllUS® 
Quality le ible Diskettes, Single -Dis k Cartridges, 

Multi - Level Disk Packs , and Magnetic Tape. 

Circle 145 on inquiry card. 

know very litt le about the 
1802 microprocessor, 

I also have a TRS-80 with 
48K by tes of memory, one 
disk drive, and a printer, and 
I have a Quick Printer Z. I 
would like to hook up the 
Quick Printer 2 to the VIP, 
but 1don't even know how to 
start. I have no knowledge of 
electronics al all. ls thi5 proj­
ect possible1 If so, where 
would I get the driver for the 
printer7 (l have looked for 
1802-based software to drive 
a printer, but so far, no 
soap ,) Can you help me7 
Nich olas Mulchln 
Meadville, PA 

T/1e RCA COSMAC V IP is 
a powerful single-board com­
puter. Unfortunately, there is 
little suµport for it in the 
c:omµuter magazines. It does, 
l1oweuer, have expansion 
capability in the form of a 
44-line 110 (input/ output) 
interface that 10/ll allow 
almost anything to be adckd. 
including up to 32K bytes of 
programmable memory. lt 
requires a fafr amount of 
technical skill to accomplish 
the interface. 

1 doubt if there exists a 
printer in terface such as you 
are looking for that would 
simply "µlug in " to your VIP. 
The 1-...oo rru.iriufacturers listed 
below make interface boardt. 
for the 1802 processor, and 
they may hcroe the necessary 
i11fo rmatio11 to connect with 
the VIP: Nel ronics Research 
& Deuelopn1ent, Ltd.. 33.3 
Litchfield Road, New Mil­
ford, CT 06776 , (203) 
354-9375: and RCA So1id 
State , Box 3200, Somerville, 
NJ 08876. 

Any software must first 
test the "priuter busy" signal. 
If it is active , the computer 
must no! send data to tlie 
printer, or it will not be seett. 
Wiren the busy signal is low, 
the 8-bil data character may 
be sent from the output port 

whic/1 will cause tlie printer 
to print ii. Wlum the nexl 
character is ready, tire process 
must begir1 again. ... St.,ve 

TTL Data Books 

Dear Steve, 
! am looking for a TTL 

(~ransistor-transistor logic) 
data book that has descrip­
tions and pinouts fo r the ma­
jority of the manufactured 
!Cs {including the special and 
less frequently used lCs). 
Your suggestions are appre­
ciated . 
Paul Russo 
Naples, Fl 

Every manufacturer of in­
tegrated circuits publishes a 
data book for its product 
line. One of the most rendily 
available dnta hooks is pub­
/isl1ed by National Semicon­
ductor and is av ailable nt 
yotff local Radio Sl1ack store 
or through Jameco Electro11­
ics, 1355 Shorewny Rd., Bel­

FREE I Sfmplyflll fn below, mail today, and you r Edmund 
Scientific Catalog wlll be on Its way to you. 

D Send FREE Catalog 

Name - - --------------- ­Address _ _______________~ 

City,_______State._ ____ ~Zlp___ 

1111 Edmund Scientific 
Dept. 8211 KH06 Edscorp Bldg. 
Barrington, N.J. 08007 

No. 3484 c-i 962 Edmund Sc ienutic Co. 

SomeT.L.C. 

It may be the 
best reason to 
switch to Opus. 
We know how important 
personal serv ice is. As 
well as attention to detai l 
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March 1982 

Marci• 
Courses and Seminars &om 
George Washington Universi­
ty , Amsterdam, Netherlands; 
London , Eng.land; Long Is­
land, NY; San Diego, CA: 
and Washington, DC Among 
the courses and seminars to be 
presented are "Microcomput­
ers in Control Systems," 
"Comparative Database Man­
agement Systems," and 
"Structured Programming and 
Soft-ware Engineering." For 
further information, contac:t 
The Director, Continuing En­
gineering Education, George 
Washington Universfly, 
Washington, DC 20052. (800) 
424-9773; in Washington, DC, 
(202) 676-6106. 

Mnrc/1 

Courses in Structured Sys­
tems , various sites throughout 
the U.S. Courses in "Struc­
tured Systems Design" and 
" Strudured Requirements 
Definition'' are being offered 
by Ken Orr and Associates. 
For infonnation on meeting 
limes places1 and fees, con­
tact Ken Orr and Associates 
lnc., 715 East 8th, Topeka, KS 
66607, (BOO) 255-2459; in Kan­
sas (913) 233-2349. 

Mardi-April 

Computer Network Design 
and Protocols., various sites 
throughout the U.S. Partici­
p~ts in this workshop will 
leam lo determine network­
system requirements and to 
perform design trade-ofis , im­
plement network-communica­
tion and control protocols, 
use padcet- and message­
switching teclutlques, evaluate 
network hardware and soft­
ware componenls, interface 
local systems to networks, 
and design and build private 
networks. The course fee is 
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$845. Contact Ruth Dordick, 
c/ o integrated Computer Sys­
tems, 3304 Pico Blvd., POB 
5339, Santa Monica , CA 
90405, (800) 421-8166; in Cali­
fornia, (800 352-S2SL 

Mfu-ch·A11rfl 

Fundamentals of Data Pro­
c sing for Administrative As­
sistants and Office Support 
Sta.ff1 various sites throughout 
the U.S. The American Man­
agement Associati ns (AMA) 
has designed this three-day 
course for secretaries, assis­
tants, supervisor • and other 
personneJ desiring to learn lhe 
fundamentals of data process­
ing and its use in ofEices. 
Computer hardware, soft­
ware , programming lan ­
guages, and technology will 
aJI be covered. The team fee 
fpr AMA m mbers is $470 per 
individual and $550 for non­
members. Individual fees are 
$550 for AMA members and 
$630 for nonmembers. For a 
schedule of dates and loca­
Lions, contact the AMA, 135 
West SOth St., New York, NY 
10020, (2U) 586-8100. To 
.register by phone. call (212) 
246-0800. 

Mllrclt-Mu.v 
Courses from Boeing Com­
puter Services, various sites 
throughout the U.S. Boeing 
Computer Services is offering 
a wide variety f computer­
related courses a~ its regional 
service c:enters. Course topics 
range from "Introduction to 
Data Processing" to "Struc­
tured Prag.ram Development 
in FORTRAN." F r a com­
plete schedule of times, loca, 
tlons, and fees, contact Boeing 
Compul'l!r Services Co. . Edu­
catlon and Training Div., 
POB 24346, Seattle, WA 
98124, (206) 575-7700. 

Morc/J·M<t.v 
Sen:tlnars and Conferences 

from Datapro Research , vari­
ous .sites throughout the U.S. 
Among the topics to be pre­
sented are "IBM"s Sysfem 
Network Architecture," "Data 
Dictionary/ Directory Sys­
lems,'' and ''Data Processing: 
Fundamental Concepts ." En­
rollment fees are $64.0 for 
batapro subscrlbers and $690 
for nonsubscribers. For a 
complete catalog with descrip­
tions, dates, and locations, 
contact Oatapro Research 
Corp .. 1805 Underwood 
Blvd .. Delran, NJ 08075, (800) 
257-9406; Jn New Jersey , (609) 
764--0100. 

M<1rr/1-/lme 

Datamation Insti tute Semi­
nar on Wormation Manag4!'-' 
ment, various sites through­
out the U.S. Databases and 
cornmunicat:ions, systems per­
formance, data-processing 
management, word process­
ing, office automation. com­
puter graphics, and topics of 
general interest are among the 
areas to be covered by these 
[wo-day seminars . Fees range 
fr m $495 to $595. For sched.­
ules of times and places, con­
act Karen Smolens, clo the 

Center for Management Re­
search , Datamation Institute 

eminar C ordination Office, 
850 Boylston St.. Chestnut 
Hill , MA 02167, (617) 
738-5020, 

fvl.l rc/l· /1111" 

National Computer Graphics 
Association Seminar, various 
sites throughout the U.S. The 
National Computer Graphics 
Association ' (NCGA) 
Winter /Spring 1982 Seminar 
program covers such topic:s as 
''Computer Graphics: Tech­
nology and Applications, ' 
''Successful Business Graph­
ics," and ''Applications of 
Computer Graphics to Trans­
portation Problems.'' Seminar 
tees are $395 for association 

members and $425 for non­
members. For complete de­
tails, contact Eloise Wenker, 
NCGA Seminar, 2033 M SI. 
NW. f300, Washington, DC 
20036, (202) 466-41.02 . 

Mnrch-/rm~ 

lntensive Two-day Seminars 
for Profession.a.I Develop­
mmt , various site through­
out New England. Among the 
seminar to be offered by 
Worcester Polytechnic In­
stitute are "Fundamental f 
Data. Processing," "Distri· 
buted Systems: The Architec­
lu.re and Utilization of this 
Revolutionary Technology,'' 
and 'Microprocessors ; Hard­
ware , Software, and Applica­
tions." Registration fees range 
from $445 for a two-day pro­
gram to $990 for a 7-day exe­
cutive institute. For complete 
details, contact Ms. Ginny 
Bazarian, Office of Continu­
ing Education, W rcester 
Polytechnic Institute , Wor­
cester, MA 01609, (617) 

793'-5Sl7. 

Marcb·/W1 ~ 

On.e- and Two-day Profes­
sional Development Seminars, 
various sites in the greater 
Boston area . Among the 
courses being offered by 
Boston University are "Bu i­
ness Writing for Results," ''Im.­
proving Customer SerVice," 
and "Assertive Management." 
Registration fe6 range from 
$295 for a one-day program to 
$445 for a two-day progtam . 
These erninars can be con• 
ducted within your company. 
For details , contact Ms. Joan 
Merrick, Center for Manage­
ment Research, 850 Boylston 
St .. Chestnut Hill, MA 02167, 
(617) 738-5020. For informa­
tion on the in-company semi· 
nars, contact Ms. Elaine Dee 
at the same address . 

http:466-41.02


MJirr/1 -/un" 

Co urses and Seminars from 
S!ra Institute, various sites 
throughout England. Sira In­
stitute is sponsoring seminars 
on a wide variety of subject 
ranging from microprocessor 
familiarization lo de5ign and 
development of microproees­
sor-based equipment. For de­
tail5, contact Conferences &: 
Courses Unit, Sira Institute 
Ltd., South Hill , Chislehurst, 
Kent BR7 5EH, England. 

Marr/1-/11/11 

Technical Classes from Zilog, 
Campbell, CA. Zilog is offer­
ing a. series of one• to five-day 
technical classes at its Cali­
fornia-based training fat:ility . 
Topics range from "Micropro­
cessors: A General Introduc­
tion" lo "Zeus/ System 8000 
User." Contact Zilog, Train­
ing Dept. , 1315 Dell Ave. , 
Campbell, CA 95008, (408) 
446-4666. 

Mart" I• 9- ll 

The 1982 lntemati.onaJ Zurich 
Seminar on Digital Communi­
cations, Zurich, Switzerland. 
The thfilTle of lhis seminar is 
"Man-Machine Interaction." 
Its aim is to present recent ad­
vances in theory and applka­
tion of digital-communkalion 
systems. Services, facilities, 
ergon mies, and their impact 
on peripheral equipment, sys­
tems architecture and design, 
as well a L/ O (input/output) 
oncepts and principles will be 

covered. For details, contact 
Secretariat '82 IZS. Ms. M. 
Frey , EAE, Siemens-Albis 
AG, POB CH-8047, Zurich , 
Switzerland. 

Mardi 9-11 

Understa.nding and Using 
Computer Graphics, Dallas 
Hilton Inn, Dallas. TX. This 
seminar is designed for those 
needing information about in­
teractive computer graphics, 
including hardware, software, 
and applications. Headed by 

Carl Machover, the seminar 
provides a comprehensive 
overview of the state of the art 
in graphics systems. Por de­
tails, contact Bob Sanzo, c/ o 
Frost & Sullivan Inc., 106 Ful­
ton St., New York , NY 10038, 
(212) 233-1080. 

Marclr 9- 12 

Digital lmage Processing and 
Analysis , Sa.n Diego, CA. In­
tegrated Computer Systems' 
course in digital-image pro­
cessing is d igned for engi­
neers, scie.ntists , tech nical 
managers, and lher profe ­
sionals responsible for thl:' 
specification , design , imple­
m ntation, or application of 
digital-image processing sys­
tems. Among the topks lo be 
covered are image acqui ition, 
image-processing soft-ware 
and database structures, inter­
active two- and three-dimen­
sional Image processing and 
display , and real-time arrays . 
Some of the applicalions 
amples to be presented are 
quality assurance and rob t 
vision. T he cou r e fee is $?95; 
on-site cour ·es can be r­
ranged. Contact Ruth Dor­
dick , c/o Integrated Com­
puter Systems, 3304 Pie 
Blvd ., POB 5339, Santa 
Monica , CA 90405, (800) 
421-8166i i.n California , (800) 

352-8251. 

M1irc/o 9-11 

VIO- Voice Input/Output for 
Computers , L s Angeles, CA. 
This four-day course is de· 
signed for product develop­
ment and design engineers, 
systems analyst , program­
mers, and technical managers 
Involved in the planning, de­
sign, and implementation of 
voice input/output systems . 
The- topics to be covered in­
clude voice-processing algo­
rithms and software, evaluat­
ing VIC hardware compo­
nents and systems, utilizing 
5peech-synthesis techniques , 
and designing voice-recogni­
tion techniques. Participants 

will have the opportunity to 
work with devices that permit 
online generation of comput­
er-voice ou~put, data entry by 
means of voice input, and 
voice input or sy5ttem con­
trol , T he course fee is $795; 
on-site courses can be ar­
ran ed. For i,nformation , con­
tact Ruth Dordick, c/ o Inte­
gra ted Computer Systems, 
3304 Pico Blvd . . POB 5339, 
Santa Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251. 

Mtidr JC/.12 

Cincinnati Busml!Ss Show, 
Cincinnati Convention Cen­
ter , Cincinnati , OH. TheGn­
cinna ~i Business show fealures 
~he I test in business techno­
logy, office systems, and 
products. Seminars will also 
be presented . Forlnfonnation, 
contact Ray G . Nemo, 5679 
Creek Rd ., Cincinnati , OH 
45242, (513) 531-5959, 

March 12-tJ 

The Fifth Annual Computers 
in Education Conference , Se­
attle Pacific University, Seat­
tle, WA. Sponsort"d by Seatt le 
Pacific University and the Na­
tional Council for Computers 
in Education. this conference 
features concurrent ta lks, 
workshops, and discussions. 
p cial emphasis will be 

placed on curricular uses of 
microcomputer in kindergar­
ten through 12th grade. Con­
tact Tony Jongejan, Evere tl 
High School , Everett, WA 
98201. 

Mm'l"/11Z-1~ 

Fantasylair '821 Ponca City, 
OK. The Northern Oklahoma 
Dungeoneers wil l be sponsor­
ing tournaments and games in 
role-playing, war simula tion, 
and many other card and 
board games. Admission is 
$10 per day, Contact Shdby 
Cooper , c / o Northern 
Oklahoma Dungeon ers, 
PCB 141 , Ponca City, OK 
74602, (405) 762-6077. 

Mart:/• 15·17 

Microprocessor Background 
for Management Personnel, 
Albuquerque , NM . Th is 
course is sponsored by the 
Electrical and Computer Engi­
neering Department of th 
Unjversity of New Mexico . 
The course fee is $375. For de­
tails, contact Dr. Martin Brad-
haw, Engineering Continuing 

Education, University of New 
M!!7<ico, Albuquerque, NM 
87131, (505) 277-4 54. 

Mu r/1 15-19 

Short Course from UCLA, 
Boelter Hall , Unfvernity of 
Ca li ornia-los Angeles 
(UCLA ), Lo Angeles, CA. 
"Mechanical Reliability, De­
sign by Reliability , Prob­
abilis tic Design-The Stress/ 
St rength Tnt rference Ap­
proach to Reliabili ty Predic­
tion" ls a short course being 
presented by UCLA. The 
course foe is $795, which in­
cludes comprehensive course 
notes. for details, contact Dr. 
Dimitri Kececioglu, Aero­
space and Mechanical Engi-· 
neering DepL , Unjversity of 
Arizona, Tucson. AZ 85721, 
(602) 626-2495 or (602) 
626-3901. In California, call 
Roberr Rector at UCLA. (213) 
825-1295 or (213) 825-3334. 

Morc/1 1~18 

Software / e po - W et , 
Anaheim Convention Center, 
Anaheim, CA. This confer­
ence and show ls devoted to 
pa,ckaged software. Exhibitors 
w111 display a wide range of 
software products. For addi­
tional infonnation, contact 
Software/ e po- West, Suite 
400, 222 West Adams SL , 
Chicago, IL 60606, (3U) 
263-3131 . 

Mnrc/1 16-JQ 

Digital FUte,rs and Spectral 
Analysis, Boston, MA. inte­
grated Compu~er Systems 
(lCS) is presenting this our­
day course or project and de­
sign engineers, programmers, 
and technical managers re­
sponsible for implementing 



Circle 2'40 on inquiry card. 

PRINTERS 
C. IT OH MODEL 8510 

PRINT FEATURES 
Characlers: 8 sizus, 5 dillerent al ­

phab fs . upper/lower case descen­

ders. 

Prlnl Mode: 9xN , E!l(C1tpilonal qua1­
1ly combined w m proportional 

spacing 

Graphle11: 144X144 dot f in. and lock 

graphics. 

Print Head: 9 pins, heavy duty 

des gned with •m -Qooted fans. 

Number of Columns: 136 ma~ . 


Print Speed: 100 CPS. 

Prinl Direction: Bidlrecllonal logic 

see l<.ing 

Throughpul: From 44 lo 52 ln./ rnln . 

U ne Spacing: variab le to 1114-4 in. 

Print Width: 8 In . max 

Form: Folded/Stiee1 

Form Feed: Tractor and lna1ion. 

bidirect ional 

Width: 4.5 In lo 10 tn 


Number ot Coplesi Or ig fnal plus 3. 


PRICE 
ParaAle l Interlace ,, .. . , • .. , $550.00 
AS232·C Interlace . . . . . . . 650.00 
Apple 11 Interlace , - . , . . . 632.00 

EPSON 
MX-80 ..... , ... , ... , ... , . $449.00 
MX-SOF/T •. _ , ",., . ., .. ., SS0.00 
MX-1 00 . . .. . . . . . . . . . . .. . 750.00 

INTERFACE 
Ava ilable lor 8510/ Epson Wllh Apple/ 
Alar1/ IBM/Osborne/PET/ TRS- BO. 

SOFTWARE 
MICROPRO 

CP/M Version Ll•I Pri&e OurPrli;11 

WorclS1ar $495.00 $297.00 
Me il Me rge 150.00 90.00 
SpellS!nr 250.00 150.00 
D<itaS111r 360.00 210.00 
SuperSort I 250.00 150.00 
SuperSort II 200.00 120.00 
Wo<dMaste t 150.00 90.00 
CalcSlar 295.00 177.00 

Appl" Version Llol P'lce Our Prlc 

Wo(dSta( $375.00 S22S.OO 
MailMerge 125.00 75.00 
SpellS!ar 200.00 120,00 
Data Star 295 .00 177.00 
SuperSort I 200.00 120.00 

SYSTEM PLUS 
Acco11nl fng Plus - CP/M Version. 
Apple Accoun tjng Plus. 

M'DT 
MICRO DATA TEK 
A Ol•l olOll of E~lwnlqlM Colllomlo, lno.. 

2630 California Streel 
Mountain View, CA 94040 

(415) 941-7914 
rwX 91 rJ..J73-'50CI " f NTERAX !'TVY" 

APPLet"' 

EXPANSION BOARDS 


PROMETHEUS 
• 	 MEM-1: Memory e parislori mod· 

LJle wllh qualll y 16~ RAM Ful ly 
bu tlered , Compat ible with Mlcro­
50!1 Sollcard'" CP/M'" and al t 
Appfe software 

Lit , Pfit<I Dt.ir Price 

$169.00 $110.00 

• 	 VERSAcard'": Serial/Parallel In­
terlaces. Ou11rli Ctoo~/C11le11da r ; 
BSR Control 

Llol !'rlco O..r p,1c:e 
$249,00 $199.00 

ANTEX DATA SYS 
• 	 ADS PRT· 1: Par11llel interface 

card allows yotJ to Interlace your 
Apple r.ornput r 10 any printer 
that ha;i CMtronlcs compatible 
interlace. 

L 1l Prlc<> 01)r Pllco 
Si20.00 $60.00 

ADVANCE LOGIC SYS 
• SMAATERM'": 	BO column cord . 
E~pand your Apple toa lull BO col­
umns wllh the so ftwMe com· 
mands, 
ALllO!T'<! ill 80 0 40 and 40 10 !lO 
column swilching. 
Ful ly compatible With Apple, Pm;­
cal and CPIM sol lWar>l. 
L.owesi power consumption ol all 
presenlty ava table 60 column 
cards 01'1 Ille TT•arkel 
9 extra characters mclurled lhal 
Elre not provided on the Apple 
keyboard ; Back Slash. Underllne. 
Aocen . Lell/Rlght Brace, Loglc1.1 I 
OR. Tide. Dalate . Brackot. Carrol 

ltl PHc• OU• Prlco 
5360,0D 5288.00 

• 	 Z-CAAD: Z·BO CPU Wi1h CP/M 
~oUwi!re 

lie• Prfco Our P<l-0t 
$269.00 S220.00 

VIDEX 
• 	Vldeoterm: BO column di~p l il\I 

bo rd E~pand your App~e to a IUll 
60 coturnl'1s with the software 
com mands. 

Ll.1 P~ce Our Prloo 
$345.00 $270.00 

• 	 Soll VJdeo Switch. 
li'tl Prte• Ou• Pric• 
$35,00 SJD.00 

ORANGE MICRO 
• Grappler 	 Liii !'rice Our !'rlc• 

$ 165.0D ST40.00 

PLOTTERS 
HOUSTON INSTRUMENT 

HIPLor· 
u11 Prlco a.Jr Prkio 

OMP-3 $1085.DO S 922.DO 
DMP·4 1385.00 1177.00 
DMP-5 1485.00 1262.00 
OMP-7 1985.00 1687.00 
DMP·6 1685.00 1432.00 
OMP-8 .2'185.00 1857.00 

PEN EXCHANGE KIT 
OMP-442 6 PEN $356.00 

DMP-593 8 PEN 456.00 

Phone orde(s accepled. 


Payment: 

a Chee)( enclosed o Visa 

CJ Ma~ter Ch<irge 0 c.o.o. 

Cl~llornlil fB'Si()ent• 1 PIOA.18: " dd ~ Siilft-6 ••U 
AU Unit pt)(: s lllrft Maunt1111n V~ew~'ij b 
Cn111crrw• 

Event Queue 

advanced digital signal-pro­
cessing system and for o thers 
who must understand them 
and their potential. Funcla­
me.n ta ls of digira l signal pro­
cessing, fast Fourier ~rans­

form (FFT) algorithms. and 
special- and general-pu rpose 
LSl / VLSl Oarge-sca le and 
very large-scale integration) 
devices an: among th topics 
to be addressed. The course 
fee is $795; on-site course 
can be arranged. Contact 
Ruth Dordick, c/ o JCS , 3304. 
Pko Blvd., POB 5339, anta 
Monica, CA 90405, (800) 
421-8160; in Ca lifornia , (800) 
352-8251. 

Marc/• 17 

Evaluating Decision Support 
Software : A Managerial 
Perspective , Su folk Universi ­
ty School of Management, 
Boston, MA. This conference 
is sponsor-ed by the local 
chapters of six management 
and computer associations . It 
will examine the managerial 
issues involved in choosing 
decision- uppor t software. 
The fo<:'us will be on end-user 
characterizatio n, problem 
diagnosis, needs assessment, 
and lhe implications of the 
evaluation and selection pro­
cess. Jndustry experts will 
speak. Contact DSS Confer­
ence, 215 First St., Cam· 
bridge, MA 02142, (617) 
547-5061 . 

M1m:li 19 

T he Eleventh Annu_aJ Interna ­
tional Computer Programs 
Awards Ceremony and Exe.~ 

cutives' Conference, Savoy 
Hotel , L<mdon, England . The 
annual lnlemational Com­
puter Programs GCP) awards 
i:eremony honors super soft ­
ware salesp ople, advertising 
agencies, public relation 
finns, and ac.hievements in the 
industry . The executive con­
fe rence is one and a half days 
of discussion of the major 
issues and concerns of the in­
dustry. The fee for the execu­
tive conference is $250. For in­
formation , contact Carol 

Stumpf. r;./o ICP. 9000 Key­
stone Cros ing, POB 40946, 
Indianapolif;, lN 46240. (800) 
428-6179; in Indiana , (317} 
844-7461 . ln England , c ntact 
International Computer Pro­
grams fnc ., 2 Deanery St. , 
Pa rk Lane, London Wl sLH, 
England, Tel: 01 499 6621 . 

Murclr 19-2:1 

The Seventh Wesl Coast 
Computer Faire , Civic 
Auditorium and Brooks Hall. 
San Francisco , CA. Atten­
dance this year ls expected to 
reach 35,000. More than 300 
exhibitors and a widi> assort­
ment of seminars mak this 
one of lhis largest annua l 
computer hows. For m re in­
formation , conlacl The Com­
puter Faire, 333 Swett Rd ., 
Woodside, CA 94062, (415) 
851-7075. 

M11rcl1 .22-23 

Oasis Level Two Training 
~minars, Phase Om~ Sys­
tems, Oakland, CA. Using a 
step-by-step approach lo d 
veloping applications soft ­
w~ with lhe multiuser Oasis 
operating system, th.is seminar 
begins with program design 
and proceeds to a careful 
study of the Oasis system. 
Topics to be covered .re th~ 
Oasis BASIC interpreter and 
compi ler, program se ments, 
file ~tructures a nd I10 (in· 
put / output), malrices and 
matrix !JO, mul tiline branch­
ing structures, and subroutine 
and error handling . 

The registration fee for th i 
three..day session i $350, 
Some backgr und in BASIC 
programming is recom ­
mended , Contact Phase One 
Systems, Suite 830. 7700 
Edgewater Dr.. Oakland, CA 
94621, (415) 562-8085. 

Marrli ll-25 

lnterface '82 Conference and 
Expo , Dallas Convention 
Center, Dallas, TX. Cospon ­
sored by McGraw-Hill 's Busi­
ness Week and Dt:1tn Con1­
m1micatio11s magazines, Inter­

http:Loglc1.1I


face '82 is aimed at users of 
data-communica tion equip­
ment. distributed-data pro­
cessing, and various net­
works. For details, con tacl 
The Jnter ace Group, 160 
Speen St., POB 927 , Fram­
ingham, MA 01701, (800) 
225-4620; in Massacht1setts. 
(61 7) 879-4502. 

Marr/1 ll-26 

Computers/ Graphics in the 
Building Process, Washing­
ton, DC. This international 
conference is sponsored by the 
Advisory Board on the Built 
Environment (ABBE) of the 
Nalional Academy 0£ Sdences 
and by th e World Computer 
Graphics Association 
(WCGA). The conference fea­
tures tutorials, technical paper 
sessions, and exhibits tha.t 
refl ct the stale of th£' art of 
computers and computer­
graphics technology in the 
building industry. Sessions on 
case studies, current achieve­
ments, and research and de­
velopment of computer hard­
ware, software, and database 
programs will be presented. 
Conference topics include 
computer aids to manage­
mfnt, computer technology, 
and computer-aided analysis 
in design development and 
construction do<:Uments. For 
further details, contact the 
WCGA, Suite 250, 2033 M St. 
NW, Washington , DC 20036, 
(202) 775-9556. 

Mewl• ZZ·2b 
Tutorial Week East '82 , Or­
lando Marriott lnn , Orlando, 
FL. Tutoria l Week East is 
sponsored by the Institute of 
Electrical and Electronics En­
gineers (IEEE) and wilJ consisl 
of 15 tutorials arranged in 
thr e track : VLSl (very large­
cale integration) micropro­

cessor interfacing techniques 
and graphics; aspects of soft­
ware design, analysis, and 
techniques: and data com­
munications, computer net­
working, and databases. Pees 
are $90 per tutorial, $1100 alJ 

week, for IEEE members, and 
$110 per tutorial, $500 all 
week. fur nonmembers. Por 
Information , contact Tutorial 
Week East '82, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 

M11rd1 2J-2S 

Southcon '82, Sheraton Twin 
Towers Hotel, Orlando 1-lyatt 
Hotel, and Holiday Inn Inter­
national Drive, Orlando, FL. 
Among the topics to be pre­
sented at Southcon '82 will be 
ar tif icial intelligence and 
robotics, office automation, 
computers and microproces­
sors, and ·oftware. For com­
plete details, contact Robert 
Myers, c / o Electronic Con­
ventions J_nc,, Suite 410. 999 
North Sepulveda Blvd . , El 
Segundo, CA 90245. (213) 
772-2965. 

Morc/1 26-211 

The 1982 Computer Showca~ 
Expo, Atlanta, GA . The 
Computer Showcase is de­
signed for small -business 
owners, independent profes­
s ion a Is , and corporate 
managers . Admission is $7.50. 
Par further details, contact 
The lntfrface Group , 160 
Spem St., POB 927, Framing­
ham , MA 01701 , (800) 
225-4620; in Massachusetts, 
(617) 879-4502. 

Mr1rd1 27-28 

Amateur Radio ancl Com­
puter Hobbyists (ARCH) 
Conven tion , Chase Park­
Plaza Hotel, SL Louis, MO. 
This convention features ex­
hibitions, work.shops , forums, 
and a Aea market. For deta ils , 
contact Gateway Amateur 
Radio A ssociation, POB 84.32, 
St. Louis. MO 63132, (314) 
361-4965. 

Mtrrc/1 -19-JO 

Information Uti li ties '82, Rye 
Town Hilto n Hotel and Con­
ference Center, Rye, NY. The 
lnformation UtiliHes confer­
ence will focus on videotex, 
transactional services, elec­

tronic publishing, online data­
base services, cable advertis­
ing, and regula tions concern­
ing copyright, censor.;hfp, and 
communications. More than 
60 speakers are scheduled. For 
details, cootact Online lnc., 
'11 Tannery Ln ., Weston, CT 
06883, (203) 227-8466. 

Mnrcli 19-April l 

JNfOCOM '82, Las Vegas, 
NV. lNPOCOM '82 is spon­
sored by the Institute of Elec­
trical and Electronics Engi­
neers (IEEE) Computer and 
Communications Societ ies . 
The_ conference theme is "Data 
Processing-Data Communi­
cations: The Ulusary Boun­
dary. " Focusing on the con­
vergence of computer and 
communication technology, 
this c nference will attempt to 
bridge the boundary between 
the two disciplines . Discus­
sions on programming-lan­
guage and operating system 

design, pl!Iformance evalua­
tion and analysis of compute.r­
communication networks and 
protocols, s tandards, and the 
design of distributed comput­
ing and database management 
systems will be lield . Exhibits 
and tutorials are planned . 
Wri te to INFOCOM '82, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

Mn ,.,./1 JO-Apdl 7: 

Digital Image Processing and 
Analysis, Washington , DC. 
For details , see March 9-12­

Aprll 1982 

Apd/ 

Courses from George Wash­
ington University, Hampton , 
VA; Salem, NH; Washington , 
DC; London, England; and 
Berl in , Wes t Germany. 

In Less Than 3 Minutes 
Your IBM Model 50, 60, or 75 


Electronic Typewriter 

can be an RS232C PRINTER ot TERMINAL 


CALIFORNIA MICRO COMPUTER Model s 5060 a nd 
5061 can be in stalle d easil y and require NO modifications 
to t he typewrile r. 

For addi tional info rmation contact: 

CA LI FORNIA MICRO COMPUTE R 
93 2 3 Warb ler Ave., Fountain Vall ey, CA. 
92708 (714 ) 9 68·0890 

M•rt'.h l 981 @ BYTI! Pub He-• ~Dl'll 11\c 'lSl 
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Among the courses scheduled 
are "Voice Lnput/Output," 
"Microwave System · Plan­
ning," 'Writing Professional 
and Technical Communica ­
tio ns ," and "Computer 
Graphics- Systems: Design and 
Applications. '' For further in ­
formation , contact Continu­
ing Engineering Education, 
School of Engineering and 
Applied Science , George 
Washington Universlly , 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-6106. 

Aptll 

Cour.ses in Structured Sys­

tems, various sites throughout 

the U.S. "Structured Syst-ems 

Design,'' "Structured Require­

m en ls Definition ," and 

"Management Overview of 

Data Structured Systems 

Development" are being of­

fered by Ken Orr and Asso ­

ciates. For information on 

meeting times, places, and 

foes, contact Ken Orr and As­

sociates Inc., 715 East 8th, 

Topeka, KS 66607, (800) 

255-2459; in Kansa , (913) 

233-2349. 


/\pn'/ 
Knowledge Engineering in the 
1980s, Boston, MA. Expert 
Systems are computer pro­
grams that reason In tasks that 
require considerable human 
expertise, such as locat:lng 
computer malfu.nct.ions, mon­
itoring lntensive-care patients, 
analyz.ing noisy signal data, 
and diagnosing medical prob­
lems. This one-day executive 
briefing provides an in troduc­
tion to the potential benefits 
and costs of Exper Systems. 
For further information, con ­
tact Dina Barr, c/ o Teknowl­
edge, 151 University Ave ., 
Palo Alto, CA 94301, (415) 
326-6827. 

Aµrll 1-2 

The Eleventh Annual lntema­
tionp) Computer Programs 
A wards Ceremo,ny and Exe­
cutive Conference. Marriott 

452 Mitch 1m Cl BYTE PouUGJlio... Inc 

Mountain Shadows Resort , 
Scottsdale, AZ. The annual 
awards ceremony honor 
super software salespeople, 
advertlslng agencies, public 
relations- firms , and micro· 
computer sof tware achieve­
ments. The e ecutive confer­
ence discus!ies the main issues 
and concerns of the industry, 
such as productivity thr ugh 
proper use of people and 
ma,chines, new software­
piracy solut ion51 and how to 
gel the most out of advertising 
doll rs . The fee for the execu­
tive conference is $250. for 
detailed information, contact 
Carol Stumpf, c / o lCP. 9000 
Keystone Cros ing , POB 
40946, Ind ianapolis, IN 
46240, (800) 428-6179; in ln ­
diana, (317) 844-7461. 

Aµril 2-J 
Educational Computing­
The Future ls Now, An­
chorage, AK. The EducaHonaJ 
Computing Conference is 
!iponsored by the A1aska As­
sociation for Compulers in 
EducaHon. Invited speakers, 
exhibits, and demonstrations 
of microcomputer products 
for educational purposes wil l 
b featured. Admission to the 
exhibition area is free of 
charge. For further details, 
contact Pal Slowers, '82 Edu ­
cational Compuli:ng, Drawer 
129, Hea ly , AK 99743, 907} 
683-2278. 

Aprll 2.·4 

The Second Annual Eighty I 
Apple Computer Show, New 
York Statler Hotel , New 
York, NY. The Eighty/ Apple 
Computer Show fea tures 
products and services for 
TRS-80 and Apple computer 
systems. More than 100 ex­
hibitors of hardware, soft ­
ware, books, magazines, sup­
plies, services, and accessorie 
will attend. For more infonna­
tion, contact Kengore Corp., 
3001 Rte. 27, Franklin Park, 
NJ 08823.. (201) 297-2526. 

Aµril ~-7 

The Seventh Annual Oeltak 
International Training Con­
ferencti., Access 82, Hyatt 
Regency, Chicago, IL. More 
than 1000 training and elec­
tronic data-processif\&. profes­
si nals are expected to anend 
35 workshop sessions. Former 
president Gerald R. Pord will 
deliver the keynote address. 
The registration fee is $525. 
Information is available from 
Gail Bohan, c/ o Deltak rnc., 
1220 Kenslng~on Rd., Oak 
Brook, IL 60521 , (3U) 
920-0700. 

l\µril 5-i 

The Third Annual Office 
Auto mation Conference , 
George R, Moscone Conven­
tion Center, San Francisco , 
CA. This con.Ference is spon ­
sored by AFIPS (American 
Federation of l11fonnalion 
P rocessing Societies) , Exhibits 
and work~hops will be fea­
tu red. For detaiJs, contact 
Betty Lou Cooke, c / o AFIPS, 
1815 North Lynn St.. Arling­
ton, VA 22209 , (703) 
558-3612. 

ApriltH 

The Sixth Annual Computer­
tted Office Management Ex­
po-Midwest '82 , O 'Hare Expo 
Center. Chicago, IL. This con­
ference and exhibHion features 
business-oriented equipment 
for word and data processfng, 
informalion management, 
record storage and retrieval, 
and micrographics. A three­
day high-technology sym­
posium, "Bu5iness Au toma­
tion and Communications" 
will highlight Midwest '82. For 
det-ails, contact Cahners Ex­
position Group, 222 West 
Adams St., Chicago , IL 
60606, (312) 263-4866. 

April 13-lo 

Digital lroa.ge Processing and 
AnPlysis, Boston, MA. F.or 
detail$, see March 9-12. 

A!'rilN-18 

Electronic Home Entertilin­
mmt Show, Arlington Park 
Rae Track Exposition Hall , 
Arlington Hefghts, IL. This 
show will feature audio a nd 
video equipment, video 
games, home compurers, and 
ciliz.en-band radio syst m . It 
will run concurrently with the 
Fourth Annual Energy &:: 
Home Improvement Faire . 
Contact Expo Management 
Inc., Suite 52-132 Arcade , 
The Apparel Cenler, Chicago , 
1L 60654, (312) 329-1191. 

April LS-17 

The 1982 Computer Showcase 
Expo, St. Louis, MO. F r de­
tails, ~e March 26-2S.. 

Al'ri l :l..S- lB 

The Second Southwest Com­
puter Show ilnd Office Equip­
ment Exposltion, Market Hall , 
Dallas Market Center, Dall a , 
TX. This fea tures mini- and 
microcomputers for business, 
education, government , In­
dustry, home, and personal 
use .. Data- and word-proce s­
ing equipment , office ma­
chines. computer peripherals. 
and office supplies will be cli ­
played . General admission is 
$5. Contacl National Com­
puter Shows, 824 Boylst n 
St., Chestnut Hill , MA 02167, 
(617) 739·2000. 

April 16-11 

The Twelfth Annual Virginia 
Computer Users Conference, 
Marrlo~l Hotel, Blacksburg, 
VA. This conference is spon ­
sored in cooperation with the 
ACM (Asssociation for Com­
puting Machinery). Topics of 
inleresr are artificial intell i­
gence, offic automation , and 
database management. Con­
tact Deidre Maskalerls or 
Wesley Braudaway, 562 Mc­
Bryde Hall , Virginia Polylcch­
nic lnstit:ufe & Slate Universi­
ty , Blacksburg, VA 24061 , 
(703 961-{,931 . 

Aw;t l9-2J 

Open Systems lnl.erconne ­



lion with X.25 and OtheT Re­
lated Protocols, Denver Mar­
ri o l t Hotel -City Center, 
Denver, CO. Sponsored by 
DatnCommw1icatio11s , a 
McGraw-Hill publication, this 
seminar will present a thor­
ough treatment of the basic 
OSI (Ohio Scientific) Refer­
ence Modi'.! , describing the 
seven-layer structure, service 
definitions, and emerging pro­
tocol . Detailed pr senta tions 
of the X.25 packet protocol 
will be included . The seminar 
fee is $690. For further details, 
contact the McGraw-Hill 
Conference & Exposition Gm­
ter. Rm . 3677, 1221 Avenue of 
the Americas, New York., NY 
10020, (212) 997-4930. 

A/ll'il 20.ll. 

D·COM, Hynes Auditorium, 
Boston, MA. D-COM will 
bring DEC (Digital Equipment 

Corporation ) vendors to­
gether with DEC u ·ers. For in ­
for mation , contac t Ron 
Davies. D-COM lnc., 7312 
Burdette Court, Bethesda, 
MD 20817, (301) 469-7650. 

Al'ril 20-23 

VIO-Voice Inpu t/Output 
for Computers, Boston, MA. 
For details. see March 9-U. 

April 21-2/i 

Hanover Fair 182, Hanover, 
West Germany. The annual 
Hanover Fair ls one of the 
world's largest industrial and 
trade exhibiHons. More than 
330 American firms are ex­
pected to exhibit products, 
services, and technology at 
the Fair. Contact M.A. Delia, 
Hanover Fairs Information 
Center, POB 3381 White ­
house, NJ 08888, (800 ) 

526-5978; in New Jersey, (201) 
534-9044. 

A1>ril 2.i! 

California Computer Show, 
Hyatt Hotel. Palo Alto, CA. 
This show is for OEMs (ori­
ginal equipment manufactur­
ers), knowledgeable users, dis~ 
mbutors, and dealers. More 
than 60 computer manufac­
turers will be exhibiting main­
frames, mini- and microcom­
puters, and peripherals . Coa­
tact Carol Reimer, clo Norm 
De Nardi Enterprises, 289 
Soulh San Antonio Rd. 1/204, 
Los Altos, CA 94022, (415) 
941-8440. 

Aµrrl 2Z-2S 

New York Computer Show 
and Office Equipment Exposi­
tion , Nassau Coliseum , 
Unionc.lale, NY. For details, 
see April 1.5-18. 

A pril 2.l-2.S 

The 1982 Computer Showcase 
Expo, Miami, FL. For det.ails , 
see March 26-28. 

April .24 

Computer Swap America, 
Santa Clara County Falr 
Grounds, San Jose, CA. Thls 
high-technology flea market 
features everything from 
home satellite-receiving sta­
tions to Aoppy disks. Admis­
sion is $3. Contact Computer 
Swap America, POB 52, Palo 
Alto , CA 94302 , (415) 
494..()862. 

Af)ril 27-28 

The Eighth Annual National 
Computer S«urity and Pri­
vacy Symposium: Top Secret 
'82, Washington, DC. Spon ­
sored by Honeywell , approxi­
mately 22 national authorities 
on computer security and 

APPLE ~~o S-100 

PRINTERS - IN STOCK 


MX-80 S 470.00 MX·BOFT s 590.00 

MX-100 750.00 NEC8023A 595.00 


DISK DRIVES - 5%" 

Add on for Apple s 370.00 

Apple OISI( w /Controller 485.00 

MPl·B51-Sgl / Dbl 250.00 

Tandom-Sgl / Dbl 230.00 

SMOO-Sgl/Dbl 250 .00 


DISK DRIVES - 8" 

Sl1ugart801 R- Sgl I Dbl 5 390.00 

Oume DT·8- Dbl/ Dbl 500.00 


DISK PACKACES 

2-601 RCabinet Power supply 51100 00 

2·DT·BCabinetPowerSupp lv 1300.00 

Cabinet PowerSupplv 300.00 


All Assembled and Tested 


TERMINALS 

910Televideo S 599.00 920Televldeo S 7ll0.00 

950 Televldeo 919.00 Adds Viewpoint 599.00 


SINGLE CABINETS 
Pwr sp1y 8" S 200.00 Pwr Sply 5%" S 90.00 

QT SYSTEMS + 8" FLOPPIES 

SYS + 55(6) 53415 SYS + 0516! 54270 


QT MINl·SYSTEMS - 5%" FLOPPIES 

SYS « SSl6l S2745 SYS + 0516! S30ll 5 


we carry much, much more, can 
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P.O. Box 1936 I Hawthorne. CA 90250 
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The above prices include posu1ge in lhe US. P lease add $.SO 
per copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface deliYery) . 
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70 Maln St, Peterborough NH 03458 
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----------------Event Queue--------------­
M.;y 10-1.2 

Oexpo 82, Marriott Hotel, 
Atlanta, GA. This e position 
features DEC- (Digital Equip­
ment Corporation) compati­
ble hardware, software, and 
services. Contac:I Expoconsul 
International lnc., 19 Yeger 
Rd. , Cranbury, NJ 08512, 
(609) 799-1661. 

M<111 lQ-J4 

The Twentieth Annual Con­
vention of the Association for 
Educational Data Systems 
(AEDS), Sheraton Twin 
Towers, Orlando, FL This 
convention includ preSt:nta ­
tions on the s tate f the arl in 
educational computing. Ad­
ministtatlve and instructional 
computing applications will 
presented, and new ways o 
improving educational pro­
cesses will be explored . Con­
tact Shirley Easterwood, c/ o 
AIDS, 1201 Sixteenth St. 
NW, Washington, DC 20036. 

M1111~· 15 

The Second Annual Southern 
Cillfornia Comput;ers-in-Idu­
cation Conference, University 
High Scool, Irvine, CA. This 
conference covers tlie applica­
H n of computers in educa­
tion from kindergart n 
through two-year coUege. All 
areas u curriculum will be 
touched upon , including read­
ing, mathematics , scienc , 
language, and speciaJ educa­
!ion. Hands-on workshops 
and field trips are planned. 
Contact Craig Walker, Ar­
rowview lntermecliate School, 
2299 Norlh G St ,, San Bernar­
dino, CA 92405 , (714) 
886-9118. 

privacy will speak on a varie­
ty of topics. Trainlng work­
shops in security planning and 
risk analysi.s, disaster recovery 
and contingency planning, 
and computer fraud investiga­
tion will be held . The fee for 
t:he symposium is $525; dis­
counts on mulliple n~gistra­
tions are available. Contact 
the Security Symposium 
Registrar, Honeywell lnc ., 
MIS T-99-4, POB 6000, 
Phoeni , AZ 85005; or call 
Jerome Lobel, (602) 249-5370. 

May 1982 

M11y-fm11,. 

Sensors & Systems '82, vari­
ou sites lhroughout the cen­
tral and western regions of the 
U.S. This series of three-day 
conferences will cover all 
aspects of sensor t.echnology 
from temperature sensors 
through to displacernent , 
ve locity, acceleration , 
magnetic field, and moisture . 
Other topics to be covered in­
clude signal conditioning, 
digita l interfaces. and system 
interfaces. Contact Network 
Exhibitions, 785 Harriet Ave., 
Campbell , CA 95008, (408) 
370-1661. 

Mayf>..9 

The Southern California 
Computer Show & Office 
Equipment Exposition , Los 
Angeles Convention Center, 
Lo Angeles, CA. This show 
feal:ul'eS mini- and microcom­
puters for business, education, 
government , industry , home, 
and persona l use. Word- and 
data-processing quipment , 
office machines, and com­
puter peripherals will be 
displayed. Admission is $5. 
For delails , contact National 
Computer Shuws, 824 
Boylston St. , Chestnut Hill, 
MA 02167, (617) 739-2000. 

Mn.v 7-9 

The 1982 Compute.r Showcase 
Expo, Anaheim, CA. F r de­
tails, see March 26-28. 
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May 14- lt> 

Apple fest / Boston, Hynes 
Auditorium , Boston, MA . 
This show will feature more 
than 200 displays and booths 
of Apple-compatible products 
and accessories. Seminar and 
panel discussions will be held . 
Ticket pdces are $6 per d1.1y or 
$15 for three-day pass. Con· 
tact Natlona1 Computer 
Shows, 824. Boyl ton St. , 
Chestnut Hill , MA 02167, 
(617) 739-2000. 

M~!! 1s-1u 

The North Ame.rican Com­
puter Othello Championship, 
Leaming Resources Center, 
Andersen Hall, Northwestern 
Univer ity , Evan ·ton , lL. This 
two-day tournament is spon­
sured by l'he United States 
Othello Association. Cham­
pions will be determined in 
three categories: microcom­
puter systems (located on 
site), mainframe systems {tele­
phone hookup), and ~pecial ­

purpo·e Othell machines. 
For comp1et tournament de­
tail , write to Professor Peter 
W. Frey, Dept. of Psychol­
ogy , Northwestern Univer­
sity, Evanslon, IL 60201 . 

MPJJ JB-20 

Microcomputer - A New 
Tool for Foresb.>rs, Purdue 
University, W st Lafayette, 
LN. Sponsored by Purdue 
University' Department of 
Forestry and Natu ral Re­
sources and by the lnvruifory 
and Systems Analysis Work­
ing Group of the S ciety of 
American Foresters, this con­
feren e sttks to advance the 
professional forester's k.nowl-

In order to g.aui oprlmal coverage of your organization's com­
pucer conferences. seminars. worl<shops, courses, ere, nonce 
should reach our omce at least four months rn advance of the 
date of the event. Entries should be sent to: Event Queue. BYTE 
Publications. POB 372. Hancock, NH 03449 Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times In this sectron if 1t 1s sent 
to us far enough 1n advance. 

edge of microcomputers and 
to introduc currently avail­
able microcomputer applica­
tions in orestry . S ssion 
themes include hardware and 
oftware consideration as 

well a. information-process­
ing and forest -inventory sy ­
lems . Conlact John W . Moser 
Jr,. OepL of Forestry and 
Natur J Resuurces, Purdue 
University, West La ayelte, 
IN 47907, (317} 494-3596. 

M•l,Y 19-21 

Compute.r Hong Kong 82, 
Regent Hotel , Hong Kong. 
This tliree-day program , 
which embrace the Fifth 
Hong K ng Computer Con­
[er nee, will focus on the elec­
t roni c data - processi n g 
market. For further c.letail ·, 
contact Kallman Associetes, 5 
Maple Court , Ridgewo cl, NJ 
07450, (201 ) 652-7070, 

M11,v 11 -.i:i 

The 1982 Computer Shuwcase 
Expo, Boston, MA. For de­
tails, see March 26-28, • 

BYTE's Bit• 
I 

Computer Camps 

Th!! 1982 National Com­
puter Camp for boys and 
girls ages 10 to 18 will be held 
July 11 to August 6 in 
Simsbury , Connecticut, and 
Atlanta, Georgia . Th kid~ 
will learn on mini- and micro­
computers in smaH groups 
with ample hands-on time . 
The camp director, Profossor 
Michael Zabinski of Fair ield 
Univer ity , is assisted by 
elementary and secondary 
school teachers. For more in­
formation , contact Michael 
Zabinski, POB 624, Orang • 
CT 06477, (203) 795-3049. • 



Collector ~dition 
BYTE COVERS 

The Byte covers shown below are available as beautiful Col­
lector Edition Prints. Each full color print is 11 " x 14'1 

, including 
1Yz'' border, and is part of an edition strictly limited to 500 prints. 
The artist, Robert Tinney, has personally inspected. signed and 
numbered each print. A Certificate of Authe nticity accompanies 
each print guaranteeing its quality and limited number. 

The price of a Collector Edition Byte Gover is $25, plus $3 per 
shipment for postage and handling ($8 for overseas airmail). 
Collector Prints 9. 10, 11 and 12 can be purchased as a set tor 
$80. as can Prints 13. 14, 15 and 16. 

Collector Edition Byte Covers are also available in the beauti­
fu l mat and frame shown above for $60 each (if Set 9-12 or Set 
13-1 6 is ordered framed and matted, the price per set is $200) . 
The mat is a neutral gray which blends wilh most decors, and the 

black 12'' x 16" frame is trimmed in 
silver. The print is mounted under 
non-glare glass. 

Framed and matted prints are 
sh ipped UPS-no delivery lo P.O. 
boxes. Because of expense and 
breakage, no framed prints are 
shipped overseas. Please allow 4­
6 weeks delivery for framed prints. 

To order use the coupon be­
low; Visa and Master Cha rge 
orders may call Toll Free. 
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The Computer Toolbox 

Mark Bernstein 


Department of Chemistry 

Harvard University 


12 Oxford St. 

Cambridge, MA 02138 


Scientists everywhere are learning 
to detest small computers. They hate 
the things with a special passion 
reserved for anything that interferes 
with their research. Although re­
searchers were among the first to em­
brace the promise of small, inexpen­
sive computers, many now avoid 
using microcomputers in their labs. 

It oughtn't to be so. Scientists need 
computers to monitor, coordinate, 
and control their experiments. Com­
municating rapidly and rel iably wi th 
many different instruments, a com­
puter can read and record data whiJe 
responding swiftly to any problems 
that develop. The computer cannot 
grow bored or tired, nor will it object 
to uncomfortable or dangerous work­
ing conditions. 

Above all, experimenters need the 
flexibility and adaptability that com­
puters promise . Labs are exciting, dis­
organized, chaotic places. Cables run 
everywhere to connect instruments 
piled on tables and stacked on the 
floor . New equipment and new pro­
cedures are commonplace; ideas and 
plans are in continual flux . Even 
when everything works perfectly, the 
resolts of a few hours' work may ca!J 
for a complete redesign of the entire 
experiment. 

The modern microcomputer is easy 
and inexpensive to reprogram, so it 
ought to be a superbly flexible lab 
assistant. But it is this promise that 
small computers have betrayed . 
Microcomputers, expected to he'Jp 
cientists manage the constantly 

changing laboratory environment, 
implacably oppose every change and 
trivial modification. 

Each change in the experiment calls 
for new software. Each new instru­
ment needs new software. Every 
modif:ica tion of hardware or tech-

n'ique demands new software. The 
computer's constant hunger for new 
and revised programs may be so 
daunting that promising experiments 
aren' t even attempted. Laboratory 
computers have to be intimately 
involved with many aspects of the 
experiment , but this intimacy 
demands that they change and adapt 
constantly. Unfortunately, common 
programming techniques of ten pro­
duce programs that are obscure to 
read and tedious to modify . 

The Computer Toolbox 
Rather than design an infJexible 

computer for a specific job, our 
research group has tried to build a 
general-purpose laboratory assistant 

that can be carried, like a toolbox , 
from one experiment to ano ther. H is 
an integrated, consistent package of 
hardware and software tools for the 
experimenter, who should be able to 
patch together a working system in a 
few days. 

Just as a regular toolbox includes 
many wrenches and screwdrivers of 
various sizes, the computer toolbox 
contains many different "inlets" and 
"outlets'' for information and a col­
lection of interfaces of various sorts . 
Few experiments use every part in the 
toolbo){; we tried to provide enough 
interfaces of each type for any experi­
ment we expect to do. 

The toolbox includes not only 
many types of interfaces but also 

Device Type 

paral lel input port 
parallel output p0r1 

keyboard 
video disp ay 

serial lnter tace 

printe r 
ptotler 
te lephone Interface 

analog-lo·dlghal 
converter 
dlgHaHo•analog 
converter 
sound generator 

digillzing tablet 

joystick 
sfepplng motor 
AC controller 
arithmetic 
processor 

Suggested Quantity 
Useful For Relative Cost and Comments 

reading dlgltal devices lnexpenslve many 
con trolllng digital dev ices inexpensive many 
on/off controls 
Input l rorn people 
output to people 

lntertace printers, 
computers 
permanent records 
permanent records 
reporl emergencles 

analog in put 

analog output 

alarms and warn ln.gs 

Input lrom charts and 
graphs 
input from people 
moving things 
power control 
arllhmellc 

rnoderate 1 
expensive use extra displays for 

gra phics 
moderate 1·5 

expensive 1 
expensive 1 
moderate 1 If experiment mus 

ru n unattended 
inexpensive some 

moderale some 

inexpensive many distinct noises 
can be Invaluable 

expensive H required 

inexpens ve sometimes oonvenien1 
Inexpensive very useful 
modera te several 
expensive tor demanding 

calcul"llons 

Table 1: Widely 11seft1/ equ ipment for computer too/bores. 

456 Mv.:h l9n Q BYTE Publiuti<>m lllC 

http:warnln.gs


Circle 16 on inquiry card. 

many interfaces of each different type 
(see table 1) . Redundant facilities add 
little to the c:ost or complexity of the 
toolbox and greatly enhance its use­
fulness. Because several interfaces of 
each type are avai lable, adding new 
appara tus to an experiment is easy. 
Scientists will not be forced to choose 
between one instrument and another, 
because they are free to connect lots 
of instruments at once. 

lf an interface circuit is accidentally 
damaged, redundant interfaces allow 
work to continue . The computer need 
not be repaired immediately, and the 
damaged in terface can be fixed at the 
scientist's convenience. Redundancy 
makes the system robust, despite the 
hazards of the laboratory environ­
ment. 

Software Design in the Lab 
Most laboratory programs live 

only a few weeks or months . Indeed , 
many programs are modified so often 
that they are really never "finished. " 
To make matters worse, laboratory 
software is written by scientists, i.e ., 
by ingenious, amateur, and relatively 
unschooled programmers. The lab 
computer must emphatically en­
courage clean. comprehensible, mod­
ifiable programming. 

Lab programmers face a dj verse 
and confusing array of complicated 
devices, each posing di tinct pro­
gramming problems. Although the 
procedures for each instrument may 
be simple, the entire repertoire of 
communications methods for a com­
plete experimen tal setup can easily 
bafFle and dismay the programmer. 
Programs degenerate to an ill-struc­
tured network of procedure calls, 
timing loops, and code conversions, 
as a profusion of detail overwhelms 
the program's overall design. 

Debugging these tangled, baroque 
routines is terribly frustrating. T he 
toolbox restore clarity and explici t­
ness to program structure by treating 
all devices on an equal footing . 
Toolbox programs never talk directly 
with any outside instrument. Instead, 
they communicate with small pro­
grams called deui'ce drivers that, in 
turn, communicate with the experi­
ment's instruments and sensors. 

Device drivers make programs 

STRIKE A 
PERFECT 
MATCH .. . 

Wed a Data General Eclipse lo the 
ALPS Word Processing System 
Marry ALPS word processing 
software with Data General 
1erminols !or o complete te>.1 
entry, editing, Jormo1ting and 
text output sys em. 

The wedding costs bout 
$4,000. 

You gel oil standard word 
processing leatures with . 
• Fost response 
• "Short Stroke" die 1onory cil ­
1ly lhol provides user de!med 
shorthand m1d spelling correc­
tions 
• Ease of use !or minimal 
training . 
• Search and replace fea ture 
y1elds quick rep lacemenl ol 
selected characters or slrings 

--_,_- c- .._, ... _ 

-;.- b {J 0 I! p 

•.i -- fJ .. 
- ., 6 a 

·- 6 

Plus these options: 
• foreign language capabil ity 
(or rapid translo ion and word 
processing ln any Romanized 
alphabet 
• Dictionary look-up ol words 
and phrases to improve trans­
lation produc ion. 

For complete 1nlormotion on 
any ALPS system. cont ct ALPS, 
750 North 200 West. Suite 104. 
Provo, U ah 84601 Telephone 
80 I 375-0090. 
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L~ UP pflittA 
aKquJkeltt.l ll RJ9t, 
WE'LL BEAT'EM 
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HP-85 Acce ssories 
5 Y. Oual Master Disk Drive L1s1, $2600••• $1895 
BDual Mastm Disk Drive... .. . . .. ... . .. $5459 

W INCHESTER HARD DISKS 

6 W IN . 5mg. Hard Disk Ust $450) . $3599 
5 y. W IN. w / 5 ~ DSOD nappy.L ISI $5500 $4399 

7225 Ooe Pen Plott&r $1979 
16K Ram Mam. Mod•.. • ••• . ..••. .. •. .. $159 
ROM Drawer.....•.......• . • .•• ..• .• •.. $35 
HP Standard Applic . Pacs L1s1,$95 $9!; 
Serlal iRSZliCJ Interlace Mod. L1s1. $395 $353 
GPIO Interlace Module L~SI, $495 . . .. $445 

HP-4 I C V wit h five times more 
memory built in . 

HP·41 C 
List $250 . $249 $189 


HP-41CV Printe r....... , ... , , ..... ,. $289.00 

HP"41CV Quad Mem. . . ... . .. . .• • •• . $83.95 
l~P -41 CV CardReador...•.•. . ..•.• . . . $167.95 
HP82160A HP-IL Mod .Ust $125.. . ... . $99.00 
HP82161A Dig .Cass.Dr .L1s1$550.. • . • . $449.00 
HP11 C Lisi $135. .. . . ... ........... . $107.95 
HP12C Lis i S 150.•... . ....•... . . .... $119.95 
HP33C.•• , • • • • • • . • . • • • • • . • • • • . • • • • $74.95 
HP34C., .. . .. ...... .. ... . • ... .• . , . $1 17.95 

ATARl®BOO $689 

ATARl400 $349 
Atari 830 Acoustlc Modem, . , .• • • .. •••.. $146 
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ea ier to understand and modify . 
Programmers can concentrate on the 
experiment without undue distraction 
from the computer's idiosyncrasies. 
Device drivers clarify program struc­
ture, since irrelevant detajls need not 
be represented explicitly . Progra.rru; 
are easier to understand , use, and 
revise. Documentation is easier to 
write, and its completeness is less 
crucial. 

Communications between the pro­
grammer and the various device 
drivers are simple and standardized; 
all device drivers "look" pretty much 
the same. The device driver, in turn, 
understands and accommodates the 
special requirements of each device or 
instrument. Device drivers shield and 
protect the toolbox programmer from 
his confusing and ill-behaved array of 
instruments (see figures 1 and 2). 

For example, different printers may 
require different character codes, sig­
nal levels, and control signals . None­

theless, all printers are logically 
equivalent-they all accept charac­
ters from a computer and print them 
on paper . A toolbox program that 
uses a printer need not consider the 
details of the printer's interface or 
timing. Whenever a number must be 
printed, the program invokes the 
device driver { PRINT t } . if I replace 
the printer with a different model, I 
just revise { PRINT! } . All my pro­
grams will still work . lf, on the other 
hand, every program communicated 
directly with the printer, l would 
have to modify every program . In­
deed, I might need to modify every 
printer command in every program / 

Device drivers help adapt tne com­
puter to the changing needs of its 
peripherals. To plot results on a chart 
recorder instead of printing them, for 
example, we need to make only slight 
changes. Chart recorders are logically 
equivalent to printers; they just ac­
cept numbers from the computer and 

DOOR ?SHUTDISPLAY 
TOOLBO~ L ASERCRT IF 

LASER ON 

DOO R 
SWITCH 

ELSE 
ABOR T 

END IF 

Figure 1: Man y scientists defeat tl:e safe ty interlocks on tlreir equipment because 
they simply get in the way too often . Simple additions lo toolbox programs can lielp 
restore protectio r1 . Here, a few words pnroe11t the laser from firing if the door is 
opim. 

PR1NTER A METER 

: PO WER . 

L ASER 1 ------- - ------~ SENSOR POWER@) 
PR INT !; 

Figure 2: Tliis short program reads tli e lasers power and p ri11ts it. If I buy a 11ew 

printer, I simply redefine { PRJNT/ } lo work witl1 the new machine. The old pro­
gram still works with tire new p rin ter. 



put them onto paper. So, to use the 
chart recorder we simply replace 
{ PRINT } with { PLOT } and, in ­
stead of printing a list of numbers, the 
computer will draw a graph of the ex­
periment's results. 

Device drivers can exchange data 
with instruments, other toolboxes, 
even with other computers. Jn fact, 
the (still hypothetical) device driver 
{ TELEPHONE! } could connect an 
experiment to thousands of printers 
a nd computers throughout the world . 

Programmers don't need to know 
all the details of every device's design 
and operation. Of course, the author 
of the device driver must understand 
these de tails, but, since device drivers 
are a ll used in pretty much the same 
way, anyone else can use the device 
driver. 

Tables 2 and 3 describe several 
device drivers. Drivers that send a 
single number or character to an in­
strument have names that end in an 
exclamation poin t (I). l ike 
{ PRINT! }. Drivers that receive a 
single number or character have 
names followed by an at s ign (@). 
Device drivers that receive data from 
an instrument and display it im­
mediately have names ending in a 
question mark (7), while device 
drivers that test an instrument's 
status, and that abort if an error has 
been detected, have names that begin 
with a question mark . 

In fact, knowing the name of the 
device driver is often all that a pro­
grammer needs to know to use an in­
strument. 

The FORTH Language 
Many computer languages might 

be suitable for use in the toolbox. The 
language chosen must be imple­
mented efficiently, especially because 
small computers tend to be slow and 
their memory space is often 
restricted. Invocation, the ability to 
execute a subprogram by naming it , is 
required for implementing the device 
drivers. Other features are conve­
nient , bu t efficiency and invocation 
are not expendable. 

These considerations exclude the 
two methods most commonly used to 
program small computers . BASIC 
does not support invocation, except 
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in a most primitive and unsa tisfac­
tory manner. Common BASIC inter­
preters, moreover, are too slow for 
many laboratory situations. Assem­
bly language does not intrinsicaUy 
support invocation either, although 
macroassemblers (which support in-

Device Type 

paral lel port 

serial pon 
AC power control 
ADC 

DAC 
IEEE-488 control bus 
sound generator 
graphics display 
scratchpad memory 
plotte r 
motor conlrol ler 

Table 2: T/ie hardware co mplen1ent of the author's computer toolbox. 

Data­
Transmiltlng 

Drivers 

Data-
Receiving 

Drivers 

IEEE-488 
Bus Device 

Drivers 

Spec ial 
Device 
Drivers 

vocation quite satisfactorily) are now 
available for many machines. Unfor­
tunately, extensive use of macro­
instructions only exacerbates the 
propensity of assembly language to 
produce very long programs. Few 
microcomputer assemblers can com-

Quantity Total Channels 

6 96 data bits 
12 control signals 

1 1 (300 bps) 
4 4 100-W channels 
1 2 bipolar inputs 

2 11oltage inputs 
4 resistor Inputs 
8 unbuffered inputs 

2 2 
15 

1 
1 

128 bytes 
1 (uses DACs) 
1 

Dr iver Device Purpose 

stores number In specif ied loca 11on In memory 
sends number to printer 
sends cha racter lo printer 
sends number to digital·to·analog conver ter 
sends Instruction to camera 
moves pen 10 spec ified coordinate 

retrieves number from specified location In 
memory 
retr ieves cur rent lhumbwheel selling 
retrieves cur renl TV camera programming ln­
struclions 
requests measuremen1 from analog-lo·digltal 
con11erter 
requesls one coordinate-pa ir l rom the digit ize r 

lransmils " talk " lo an instrument 
rransmlts " untalk' ' 
transmits " listen" to an instrument 
tr ansmils " unllsten" 
receives data byte from bus 
transmits data byte over bus 

reads and writes disk files 
moves blocks ol data In memory 
creales and modif ies disk files 
returns cu rsor to top of screen 
ad11ances stepping motor 
supplies power to ou1le1 
disconnects outlet 
sets the clock 
reads the clock 

I 
PRINT! 
EMIT! 
DACI 
VIO i 
PLOT! 

memory 
printer 
pr lnler 
DAC 
TV camera 
plotte r 

@ memory 

THUMB@ lhumbwheel 
VID@ memory 

ADC@ ADC 

POINT @ digitizer 

TALK IEEE bus 
UNTALK IEEE bus 
LISTEN IEEE bus 
UNLISTEN IEEE bus 
IEEE@ IEEE bus 
IEEE! IEEE bus 

R/W disk 
CMOVE memory 
EDIT dlsklsc reen 
HOME screen 
FORWARD motor 
ON AC control 
OFF AC control 
TIME! clock 
TIME@ clock 

Table 3: Some typica.I device drivers, based on the author's system. 



fortabJy develop programs compris­
ing over a thousand instruct.ions, but 
experiment controllers often exceed 
this size. 

Several higher-level languages are 
suitable for programming the tool­
box . APl's extraordlnary faci li ty for 
array and matrix calculation easily 
outweighs its handicaps. Pascal ,. C, 

r Ada might also be attractive. Even 
FORTRAN would be adequate, 
especially since many scientists 
already know FORTRAN; this con­
sidera~ion also applies to ALGOL-60 
and its descendants. 

Unfortunately , currently available 
microcomputers are rather slow, and 
thus they demand exceptional effi­
ci ncy from the toolbox language. 
Compilers and interpreters for com­
mon languages do not now produce 
saf.f:iciently fast programs and cannot 
be used. This situation will change as 
the power and speed of micro­
computers improve. 

We have used the FORTH language 
in our toolbox, with very sa tisfactory 
results. FORTH has been described in 
several articles in the August 1980 
BYTE, in Ronald Loeliger's Threaded 
Interpretive Lan.guages (BYTE Books, 
1981), and in FORTH lnc.'s Using 
FORTH. More advanced but In­
valuable information is avaiJabJe 
from FIG (the FORTH Interest 
Group), which publishes assembJy­
language implementations of FORTH 
for many common microprocessors. 

The FIG implementation of 
FORTH is extremely efficient in both 
space and speed. Although some 
common programming tasks are dif­
ficult to express clearly in FORTH, 
the language adapts unusually well to 
laboratory programming. In fact, 
FORTH was originally designed for 
just this application. FORTH inter­
preters are uniquely simple to test and 
to modify. Several writers report suc­
ce sfuJ implementations of significant 
subsets of FORTH jn only a few 
weeks. While FORTH is now com­
mercially available for many com­
puters, its easy implementation 
makes it a practical choice even if a 
commercial version is not available. 

FORTH procedures communicate 
with each other by using a first-in , 
last-out stack (see figure 4.) . Toolbox 

routines use the stack to exchange in­
formation. For example, the routine 
ADC@ measures the input to the 
analog-to-digital converter1 leaving 
the result on the stack. DAC! sends 
the number on top of the stack to the 
digital-to-analog converter, which 
produces a corresponding voltage. 

ADC@ can talk to DACJ by using 
the stack; the program 

ADC@ DAC! 

reads a voltage at the anaJog input 
and transmi~s it to the ~malog outpul 
Other programs transform data on 
the stack, accepting information from 
one routine, transforming it, and 
leaving the resu lts for another 
routine. LOG, for instance, takes a 
number off the stack, calculates its 
1ogari thm, and leaves the result on 
the tack . The sequence 

ADC@ LOG DACI 

sets the output voltage to the log­
arithm of the input signal. 

In FORTH, numbers are simply 
procedures that put their value onto 
the stack. "273" is the name of a pro­
cedure that leaves the value 273 on 
top of the stack. FORTH can work in 
any common base; the procedure 
HEX inslruct FORTH to treat 
numbers as hexadecimal quantities, 
DECIMAL tells PORTH to use base 
ten, and BINARY makes FORTH use 
base two. 

Building Toolbox Commands 
A scientist controls an experiment 

by typing commands i.nto the tool­
box. Consider, for example, the sim­
ple problem of turning equipment on 
and off during the course of an ex­
perimenl. 

In Harvard 's picosecond laser 
facility , toolbox hardware includes 
four 117-V AC outlets controlJed by 
the compurer. An experimenter might 
p lug an osciUoscope in to socket 
number 1, a meter into outle t 2, a 
signal generator into outlet 3, and a 
laser into outlet 4 . At various times 
during the experiment, the computer 
must supply and remove power to 
these devices. 

The device -drivers for the AC 

power controller are named ON and 
OFF. ON and OFF connect and dis­
connect power to a specified outleti 
the command 

ION 

supplies power to socket nurnber one. 
For flexibility and convenience, we 

might define a new command called 
SCOPE: 

SCOPE 1 

Whenever SCOPE is invoked, it 
leaves the va1ue 1 (the scope's socket 
number) on the stack, so the com­
mand 

A Note About FORTH 
FORTf-f ~es ptJnc:tw:i.tfom in some of 

its words, whicli make5' represent1'tig 
them in text" difficult problem, For ex­
ample, <me FOl~TH word is ( '~, whicl1 
could be taken tg mean ane of severcr/ 
c1u.m~cter combinatio~IS. (For yeur in­
fonnatio11, the word MCl.5 three clrarai;:­
ters and is made from a left parenthesis 
followed by a double qiiete ma~k and a 
rig/it parenthesis.) 

To decrease tl1e chQnee of conf1~ion. 
wltiJe trying rrol to clutter te:xh1m1eces.. 
san'ly. we /!ave used pairs of braces, 
I }, to iso/ijte tl1e cliaracter strltig 
within as a FORTH word or phrase. 
Fvt example, the t1bove word lQOu/d b-e 
un'itlell { (" ) J , Braces /iave been used 
only in the follotuing situations: 

•wllSfl> tJw material being rtJUDted is a 
phrase of FORTH 1Porils (e,g. , I 26 
LOAD } or f J5 + I J 
• with the FORTH words { . J 
(period) . { 1 } .ft.omrna), { : } 
(talcm) , { : } (semirolot1), ( ; } 
(qµestion mark), { I ) (exclamatfon 
point) , { ' } (sing le qua'le mark). and 
{ " } (double quoh? mark) 
•wit/1 a"JI word !.1$i11g the above pimc­
timtion marks (e.g .• r Iii. } or l '•/ }), 

All other FORTH words are set 
aparl by a space 011 oltlulr< side of the 
word. So, in rfrfr; article. braces always 
ffiglral a FORTH won/ or pllrase. The 
brnc:es are not part @f the word or 
phrase, and FORTH words never use. 
bl'aces wit>1in tka b1Jdy of ~ figi.tre or 
/istil'lcg. ..• GW 



SCOPE ON 

energiz.es the oscilloscope. If we 
decide to plug the oscilloscope into 
some other socket, we simply change 
the definition of SCOPE. This "in­
forms" all our programs of the 
change, so we don't have to hunt 
through every procedure, looking for 
references to socket number 1. 

Commands can be issued singly or 
in a large burst. Several commands 
can be put on one line, or a single 
command can spread over many 
lines. Extra spaces, carriage returns, 
and tabs are harmJess and make pro­
gram listings more attractive and 
easier to follow. Part of an experi­
mental session might read: 

METER ON SCOPE ON 

LASER ON 

S MINUTES 

LASER OFF 


This set of commands turns on the 
meter, oscilloscope, and laser, waits 
for five minutes, and then turns off 
the laser. 

If 1 need to perform this sequence 
often, it is simple and convenient to 
group these commands into a single 
command : 

TEST 
METER ON SCOPE ON 
LASER ON s MINUTES 
LASER OFF 

Typing TEST tells the computer to 
perform the entire sequence. This 
particular sequence might be used o 
check whether all the instruments are 
working, and procedures called 
ALlGN, COLLECT-DATA, and 
SHUT-DOWN could be used for 
other parts of the experiment. ln fad , 
TEST can be included as a part of 
another procedure. 

Toolbox commands are easy to 
create. New commands cost only a 
few bytes of memory. Powerful and 
subtle commands can be built up 
from simpler ones. The toolbox ac­
tually encourages programmers to 
write convenient and comprehensible 
programs. Toolbox programs that are 
easy to write and modify are in­

46.2 Much 1982 © Bffi Publio:a~on• toe 

3 a 
JOHN' S 
PflOGRAM 

STEVE'S 
PROGRAM 

MARll 'S 
SUBROUTINE 

JEANNE"s 
PROGRAM BASIC 

ASSEMBLER 

PLOTTER HARDWARE 

3b 
JOHN'S 
PROGRAM 

STEVE'S 
PROGRAM 

JEANNE'S 
PROGRAM FORTH 

FORTH 
OE VICE 
DRIVER 

PLOTTER HARD WARE 

Figure 3: In conventional environments, replacit1g one hnrdware device can require 
many software changes. If I/le p/otte1· is replaced, many pro~rams mu.sf be altered. 111 
figi~re 3a, fo/m nnd Jea11ne 11111sl rewrite p£Jrls of their programs, ni:d Mark has to 
re1orite the t1.sse111bly-la11guage subroutine Steve and Jeanne bot/1 use. If Mark leaves 
for a 11ew fob , Steve and Jeam1e may be in serious trouble! A s liown i11 figure 
Jh, the loo/boz insulates users from software changes. lf the. plotter is replaced, tlte 
deoice d1iver lras to be rewritten, but tjser programs don 't need to be changed. 

3 5 + DUP 

TOP OF' STACI<- 1-----i 

a a 

6 

Figure 4: Reverse Polish notation and the computation stack. Reverse Polislr makes 
arithmetic look stnmge hut can be perfectly natural for controlling macl1ines. 
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herently easy to use; man-machine 
dialogue is instrinsic in the program's 
structure, not tacked on as an after­
thought. 

Amenities 
Scientists work in a number-filled 

world. Contrary to popular my th , 
though, most scientists have no 
special facility fo r arithmetic. In one 
Cambridge poker ga me, 	 the regular 
players include three chemists, a 
physicist, a stock broker, and a 
lawyer. To rapidly count and split 
pots, all defer to the seventh 
player- an artist. 

Since scientists generally 	can' t do 
arithmetic any better than other peo ­
ple, lab computers should be able to 
do it for them. When an unexpected 
question comes up, the lab computer 
ought to double as a pocket cal­
culator. Our toolbox provides this 
facility within the FORTH language, 
because FORTH can do 	arithmetic 
very much like any reverse-Polish 
calculator. 

For example, to add 3 to 7 and 
print the result, we can simply type 

3 7 + 

to which FORTH responds 

lOOK 

{ . } is the PORTH command to dis­
play the top value from the stack . 
FORTH's ability to use any common 
base is often very useful; to translate, 
say, hexadecimal 4AF to base ten, we 
simply type 

HEX 4AF DEClMAl 

Clocks and timers are often useful. 
The command SECON DS instructs 
the toolbox compu ter to pause for a 
specified period. The time-of-day 
clock may be used (through its device 
drivers) to ascertain or set the current 
time. For example, 

5 47 TIME ! 

sets the clock to 5:47. The command 
TIME@ reads the time, leaving the 
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TODllY 
TODAY's just another good reason to be a subscriber to the 
CompuServe Information Service. Because TODAY is a maga.zine 
published free-of-charge for our customers and also offered to 
others interested in the la.test developments in the growing 
videotex industry. 

TODAY includes new and current product and service 
offerings on the System, technological developments at 
CompuServe a.nd in the industry, customer profiles, features on 
information providers and announcements of special events. An 
extensive subject index appears in each issue. 

Ask for a demonstration of the 
CompuSe!'Ve Information Service at a 
Radio Sha.ck® Computer Center. Videotex 
software is available for various brands 
of personal computers. CompuServe 
Information Service, 5000 Arlington 
Centre Blvd., Colwnbus, Ohio 43220. 
(614) 457-8650 

C.OmpuServe 

WICAT 

system150 

A new standard of excellence and 
price/performance. Motorola 68000 
processor, large memory. hard 
disk and complete system software 
included. 

Excellent system for business and 
scientific applications. software 
development . or personal use. 

Full service ls available including 
nationwide on-site maintenance, 
usually within four hours. 

Concurrent Corporation can help 
you select the proper configuration . 
To discuss your application, please 
write or cal l (513) 281 ·1 270. 

iTM c 
 t TM0 n cu r ren · Corporation 

1870 Madison Road Cincinnati, Ohio 45206 

~ ' . . .... . . . ... • 
$8500 


~owerful Motoruri11 68000 P•CGU~sor 
(32 bll proceasor wllh 16·1lll da ta patha) 
2!>6K bytes of momory wllh 11arlty ohoc~lng 
10 MB 5 '/• " W~nohoelur dl Rk 
960 Ka 5 '/, " lloppy dlak 
Vld110 terminal 
Two RS232C s1trlal and one H>blt p11111llol port 
Operallng svs1om, lull &croon e<l~tor , !lie 
•Y• lem wllh h leraroh l ~I dlr..c torl~5 
Choice ol Pascal, C, FOF\TAAN, COBOL, 
BASIC or Assembler 
A wide •a11e1y or oontlgu rellon• and options 

current time on the stack. CLOCK? 
prints the time on the TV screen, 
using an attractive format. Special 
functions are easy to add; for exam­
ple, CAL-TIME might print the time 
in California. 

Interestingly enough, our toolbox 
"clock" is actually a small machine­
language program. The device drivers 
for the clock are "driving" a com­
pletely mythical device! In practice, 
the clock's device drivers manjpulate 
a few bytes of memory in which the 
clock program leaves the current 
time, but the user is Free to believe 
that the clock is a hardware device in­
side the toolbox I 

Someday we might just install an 
integrated circuit to replace the 
"clock" routine. To do that, we'd 
simply rewrite the device drivers . Lf a 
user did not notice the new integrated 
circuit inside the computer, he might 
never know about the new dock cir­
cuit. 

The Toolbox Development System 
The toolbox approach lets scien­

tists apply computers to laboratory 
problems that tend to resist conven­
tional design and programming meth­
ods. Moreover, developments in 
computer technology wiJI substan­
tially augment the potential of the 
toolbox in the next few years. Trends 
in microprocessor architecture favor 
designs that emphasize the toolbox 
virtues of modularity and invocation. 
A microprocessor designed specifi­
cally for efficient FORTH implemen­
tation, for example, is now under 
development. The toolbox relies 
heavily on its abundant input and 
output devices, and these, too, are 
subject to constant improvement. 

Computer toolboxes are also 
uniquely suited to incorporate new 
advances in integrated-circuit tech­
nology . New parts can be plugged in­
to the toolbox, often simply by con­
necting their pins to the appropriate 
signals on the system bus. New device 
drivers are easy to write and can use 
all the existing toolbox facilities. 

For example, our toolbox currently 
includes programs to calculate log­
arithms. This job could be performed 
more effectively by an integrated-cir­
cuit arithmetic processor_ Physically 

" 
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• 
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installing such a device would require 
only a few additional integrated cir­
cuits. To install the processor in the 
toolbox software, we would write 
device-driver programs to control the 
math processor's operations. These 
programs could be written on the 
toolbox, using- the existing toolbox 
software, and tested by comparing 
the results of the new and old log­
arithm routi nes. 

Once a new device has been tested, 
existing toolbox programs may be 
modified to take advantage of the 
toolbox's new capabilities. This 
unusua l flexibility suggests tha t the 
toolbox, designed to apply small 
computers to the sc ie ntif ic 
labora tory , may be a useful tool for 
developing computer systems! T he 
toolbox makes no disti nction between 
devices that happen to be inside or 
outside its box ; everything is handled 
by device drivers. The toolbox, 
designed specifically to control many 
external devices, ca n a lso configure 
and control its own internal struc­
ture . 

The toolbox may, like a snake, 
shed its skin of peripheral con trollers, 
using them in the end only to create 
and test a new set of m ore powerful 
devices. If a better terminal becomes 
availab le, the old terminal can be 
used to write the new terminal's 
de vice drivers. An instrument 
designed th is way could design and 
test its own successor- in fact , the 
new model could retain many of the 
old machine's parts and programsl 

The toolbox is easy to customize 
and simple to modify . It can revise its 
own la nguage and ex tend its 
vocabulary to meet the requirements 
of its user. It can be connected to 
ma ny devices and ca n help test new 
inte rfaces and new instruments . In 
short, the toolbox is a very personal 
compute r. • 
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Skip Sequential: A New File 

Structure for Microcomputers 


I still remember that fall day almost 
th ree years ago at Ecosoft, when we 
got our first floppy-disk drive up and 
running . Compared to the cassette 
system we had been using, it was the 
greatest thing since fire. lt was at that 
point we began to think that the use 
of a microcomputer in serious busi­
ness and research applications was a 
viable concept. 1t wasn't much longer 
before we were sure of it . 

Like most disk systems, ours sup­
ported both random-access and se­
quential file structures. Depending 
upon the intended function, each has 
certain advantages and disadvan­
tages. Sequenlial files use disk space 
very efficiently (an important con­
sideration even with the increased 
storage capacity of double-density 
drives), but they are progressively 
slower on disk accesses as the file size 
grows. Random-access files are much 
faster on disk access, regardless of file 
size, but they require a fixed record 
length set to the maximum antici­
pated (i.e., "worst case") size. This 
often results in a considerable amount 
of wasted disk space . 

The purpose of this article is to 
discuss a "new" file structu re that we 
developed to help overcome some of 
the disadvantages associated with 
random-access and sequential files . 
The new file structure, which we have 
named Skip Sequential, is based on 
such a simple idea that many comput­
erists will wonder why they didn 't 
think of it. It is easy to use, adds little 
programming overhead, and offers 
significant advantages over conven ­
tional file structures. Although the 
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text discusses Skip Sequential and its 
use in terms of North Star BASIC. we 
have also included listings for Micro­
soft's BASlC-80. Those familiar with 
BASIC-BO should have little difficulty 
implementing Skip Sequential. 

Sequential and 
Random-Access Files 

Before discussing Skip Sequential, 
it's important to understand the d if­
ferences between random-access and 

We needed to over­
come some of the 

disadvantages 
associated with 

random-access and 
sequential flles. 

sequential files. For purposes of il­
lustration, let's assume that you need 
a program that will store: (1) the 
customer's name; (2) the amount paid 
for an item; (3) the date of the pur­
chase; (4) the invoice number of the 
sale; and (5l a flag variable to reflect 
whether or not the invoice has been 
paid. Let's assume that the variables 
are: 

D = Date Sold 
N = Invoice Number 
A = Amount of the Sale 

N$ = Customer's Name 
F = "Paid" flag 

(F =1 is "Not Paid" ) 

This data could be easily stored using 

either sequent ial or random-access 
files . Let's examine these two possibil­
ities. 

An Example Using Sequential Files 
The program in listing 1 is an ex­

ample of stor ing data with sequential 
files . It is assumed that the values of 
the variables were determined else­
where in the program . (lf these were 
actual subroutines , the END state­
ments would be RETURNs.) Line 230 
opens the file to be read , while line 
240 looks for an end-of-file mark us­
ing the TYP command. In North Star 
BASIC. a unique type will be associ­
ated with the data : if it is a string 
variable, TYP returns a value of 1; if 
it is a numeric variable, TYP will 
equal 2; and, if it is an end-of-file 
mark, TYP returns with a 0. lf line 
240 finds that TYP is not equal to 0 , it 
falls through to line 250 and reads the 
data in the fi le into a set of dummy 
variables . (Dummy variables must be 
used so that we don't destroy the new 
data that we want to add to the fi le .) 
Once the end-of-fi le is found, the 
branch in li ne 240 is executed and we 
write the new data to lhe file (line 
270) . 

Note that as new transactions are 
entered, more and more time is spent 
in the loop formed by lines 240 
through 260 looking for the end-of­
file mark . Because sequentia l files re­
quire that the entire data file be read 
before any new data can be written, 
the time Jost looking for the end-of­
fi le is a major limitation of sequential 
files . On the other hand, a sequential 
file is a "dense" file (i.e . , there are no 



wasted gaps in the file). Each new 
piece of data is tightly packed against 
the previous piece of data, so disk 
space is used very efficiently. How­
ever, the programmer must decide be­
l:ween optimal use of disk space or 
faster operation: a choice that usually 
dictates use of random-access files. 

An Example Using 

Random-Access Files 


Listing 2 presents the same type of 
program as that shown in listing 1, 
but using random-access files . A ma­
jor difference between the two pro­
grams is that random-access files 
must use. a fixed record length (i.e., 
each transaction wilt use exactly the 
same number of bytes in au instances). 
The programmer must decide this 
length, and in making that determina­
tion needs. to know the following: 
how many bytes are required lo store 
a numeric variable; how many bytes 
should be allocated to store string 
data (including any "overhead" bytes 
associated with such string variables); 
and how many numeric and string 
variables will be used in each record. 
Jn our example, we use four numeric 
variables {D, N , A, and F) and one 
string variable (N$). 

The first task is to determine how 
many bytes are needed for each float­
ing-point number stored in the nu­
meric variables. For North Star 
BASIC, this can be determined by ~he 
following equation: 

B = {P/ 2) + 1 

where: 

B = the number of 
bytes in a 

floating-point 
number 

P = the precision 
of the BASIC 

For ~he standard version of North 
Star BASIC (8-d igit precision 
BASIC), each floating-point number 
requires S bytes. 

To determine the requirements or 
the name field, the programmer must 
decide n a string length that wi11 be 
long enough to hold mo t customer 
names, but not so long as to waste 

Listing 1: Tl1is routirre, written in North Star BASJC, adds a record to the end of nn ex­
isting eq11ential file . 

.100 ReM~~=m•~=~~--~~e===;aomn~=====-••••~=..:;•s••••~===--::~-~~~azm:n==== 
110 REM This is an @Xarople ot a sequential flle for North Stac DOS
120 REI'\ and Basic: 
130 Rftl 
HO REM l0-15-80 
J.50 RD! Purdum
160 REM Ecosoft 
170 ReH~ :;..1::1ee~~~~-~~~ ==~=~=••--~==~a•~=:=:3 GJ-••~::.c::=--=~1n1•ae=~=~~-•~a:a.:..z.= == 
160 RE1'1 
1.!JO REM This program is treat.ea <1S a subrnu ti lle where the va.lues. of the 
200 RD\ var i ables a re deter10i ne d befoce ent: .. r i ll'! it 
210 REM • 

20 R£11 
230 OP&N O,"BYTE"\REH Activate file
240 IF TYP (O) =O TREN 270 
250 READ t0 ,0l ,Nl , Al,Nl$ ,F\REM Read dumm · es if data pre~ent
260 GOTO 240 
270 WR IT£ JO,D,N,A,Ng,p \RBl>l Found E. O. F. , writ" ne w value~
28D CLOSE 40 
290 ! "END " \END 

Listing 2: Th is routine adds a new record to a rando1n-access file . The number of 
records in tliis fi le is stored at tire beginniJ1g of tire fi le and updated after eac/1 write 
operation. 

LOO ReM.-.-..11 eetAJ:::.=~=1:::1:~ =·:=....::t=.==·====ca====-=======================~ 


110 REM This ls an e xample of a candom access file fo t Notth Stll!' 

!20 REM DOS and Bas ic: 

!30 RU\ 

140 REM 
150 REM 1 0-15-80 
160 REM Pucdum 
170 JU?M ecosoft 
180 R~ s::-•cii;;;:-:;;s v-.c; .-.m~•101~•...-GJ-11m•• ·- ----- ::c:~~-=m;mw;:;s~=;.;:::::;;:i;-~-==~====== ::::z=== 
190 ROI This prog~am is also treated as a subroutine wpere the valoes 
200 REM o the vatiabl"s are d .. terniined b" ore enter.i nq it 
210 REI-! 
220 REl1 
130 OP&N' · (I , "BYTE:" 
240 READ O,R \ RE:M R contains ~ ot cecotds on disk 
250 WRITE !l ( 5 2 •R+5) , D ,Nd\, N'~,F 
260 R•R·H\RE:M Update recor d count 
27 0 WRI TE! 0\ 0, R1 NOEN D"/<.R.lt 
28 0 CLOSE tO 
?90 f!ND 

Variable Type Bytes Overhead 

D 
N 
A 
N$ 
F 

Numerlc 
Numeric 
Numeric 
Siring 
Numeric 

5 
5 
5 

so 
5 

·0­
·O· 
·O· 
2 

-0· 
Totals; 50 2 
Record Length: 52 

Ta_ble lt To calculate l/ie fixed record length fo r rl nmdo111-acce.ss file , simply sum 
the 111m1ber of bytes required by each variable (or field) 10itl1i11 q record. 

unnecessary disk space. ln our exam­
ple, we se.lected 30 bytes for the name 
string (N$). It should be noted that 
North Star BASIC requires 2 over­
head (or housekeeping) bytes for each 
string that is less than 255 bytes long 
(3 bytes are required if th string is 
longer than 255 bytes) . We can now 
determine the fixed record length for 
the random-access file, as hown in 
table 1. 

Having determined the fixed record 
length, the programmer can proceed 
lo write the program (see the example 
shown in listing 2). We have assumed 
that the programmer has written a 0 
(zero) to the file or R (the variable 
that informs the program of h w 
many previous transactions have 
been written to the disk). Since R is a 
floa ting-point number, the file has 5 
bytes in it before it is even used. The 
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percent sign ( % ) in line 250 of listing 
2 is interpreted to mean "jump the 
following number of bytes" and write 
the new record . If this is the first en­
try, the program will jump over 0 X 
52 bytes, plus 5 more bytes. Since 0 
X 52 is 0, the program jumps over 5 
bytes (jumps over the R variable) 
and writes the new data. Line 260 in­
crements the record count in R and 
writes the new value of R at the 
beginning of the file (the % 0 says to 
jump over 0 bytes, hence rewriting 
R). The NOENDMARK command in­
forms the interpreter not to write an 
end-of-file mark after updating R. lf 
the end~of-file mark was written after 
R, the program would think that the 
file ended after the first 5 bytes. 

The advantage of random-access 
files is that we don't have to read 
through the entire file to perform a 
write oper tion . By simply reading R 
and jumping the correct number of 
bytes Oines 240 and 250 in listings 2), 
we know exactly where the new data 
should be written. There is a price to 
pay for the increased speed, however . 
If a customer's name is 'W. Oz", 
which is on1y 5 bytes long inc.luding 
the blank, we must still allocate 30 
byLes because o the fixed record re­
quirement of random-access files. We 
have wasted almost 50 % of the 
record space, a circumstance that is of 
particuJar importance when working 
with the smal1er capacities of 5-inch 
floppy disks . Even the end user might 
get a little c:ranky if he knew that half 
of his disk space wa going to waste. 

Skip Sequential: The Best 
of Both Worlds 

The main advantage of a Skip Se­
quential file is that it has the same 
speed as a random-access file, but 
does trot require the use of fixed 
record lengths . This means that it can 
write data to the disk with the same 
speed as random access, but does so 
without wasting disk space. lf a 
customer's name is 5 bytes long, it 
will use only 5 bytes. We've been us­
ing Skip Sequential for almost three 
years and have virtually eliminaled 
sequential fil es from our program­
ming choices. In all but the most 
trivial cases, Skip Sequential beats se­
quential files, hands down. 

Listing 3: Tnitializ fng a Skip Sequentiul file requires 1/10.t a single number' be written to 
/he file. Since this number will seroe as tlie filu byle coanter, and is itself 5 bytes Jong, ii 
is set to 5 on initialization. 

100 R£M::::i::::s.m.11.•••.lifmc:s:==-===~aa.a;w1;1=·:::;c==.._.••-•'il'='Q= =~aasoir11i.-:;;i~==~•••a-11'1;1'~ 

110 RV! I n i t iali z~ t:i on rout !.ne fo r Skip sequential pc i or to use 
lJO RE:M 
140 REM 
150 !WI 10-15-80 
160 REH Putdum 
170 REM E:cosoft: 
180 RfiM;z::i-==ae•••-•-s~==!:::=a••·• ·•m•• c;a:;g:====t:l'~- ...-.g~===~n••••• c-;;i:"'c:=-= =:e~: 

190 RSM This prn9rarn write a. single numbe~ to a SS data file , t he value 
200 RSM of which is equal. to the number of bytes/float1ng point number. 
210 REM 
220 REM 
2.3 0 Ol'flN i 0 I "BYTE" 

240 X•5\R EH tl'e' re assuming 8- dl9it precision 

250 Wl!.ITE 10,X 
260 CLOSE 10 
270 i;JNO 

Skip Sequential is easy to use and 
requires little programming over­
head. Essential ly, it is a random­
access file with a fixed record length 
of 1 byte; all we have to do i keep 
track of the number of bytes already 
written to the file. To this end we 
must provide a byte counter when the 
file is initializ.ed (before using Skip Se­
quential) . The program in listing 3 il­
lustrates this process. 

When preparing a Fi le for Skip Se­
quen tial , you must first write a single 
number to the ile . The value of that 
number depends upon the number of 
bytes required for a floating-point 
number . North Star BASIC, for ex­
ample, uses 5 bytes for such numbers, 
so X in line 240 of listing 3 i.s set to 5. 
Line 250 writes the number 5 to the 
file, and the program nds . Why do 
we have to write this number? Since 
we must keep track of the number of 
bytes written to the file, and the 
counter is a number which is S bytes 
long, S bytes are written to the file 
when we write the byte counter in 
line 250. The pro ram in listing 3 has 
done what it 's supposed to do: keep 
track of the number of byte in the 
file-exactly 5 . Having initiaJized the 
byte counter, we are now ready to 
use the file . 

The program in listing 4 can be 
used to implement the sample pro­
gram discussed earlier. Line 240 reads 
the byte counter, while line 260 says 
to "skip over" B bytes and then write 
the new data to the disk. The first 
time through, B will equal S bytes, 
since only the byte counter is in the 
file. Note thaL North Star BASIC 
"skips'' with respect to the beginning 

of the data file; some operating sys~ 
terns may do this with respect to the 
disk head after reading B. lf Lh!s is 
true, the byte counler must be in­
itialized to 0 in listing 3. Once the 
skip is performed in line 260, the new 
data is written to the disk In the con ­
ventional manner. 

Disk space is saved through line 
270, which sets L equal to the length 
of N$. line 280 increases the byte 
counter to reflect the number of bytes 
written to the disk. Since there are 
four numbers of 5 bytes each , this is 
added to B, plus the length of the 
string, L, plus the 2 overhead bytes 
associated with each string, lf the 
name were "W . Oz". L would equal 
5, and the total number of additional 
bytes would be 27. The byte counter 
would reflect 32, the total number of 
bytes in the file (27 new bytes plus 
5 for the byte counter itself) . Line 300 
then writes the new value of the byte 
counter to the beginning of the file. 

Note what happens in listing 4 
when a second entry is made to the 
file. Line 240 returns with 32 in B. 
The program then skips over 32 bytes 
in line 260 and write the new trans­
action in the proper place in the file. 
The disk-write operation is actually 
performed faster than the random­
access example given earlier, since B 
does not have to be calculated . Fixed 
record lengths are not used, so we 
save the difference between the actual 
string length and the worst case string 
length that would have been used 
with random-access files. As the file 
grows longer, the savings can be 
substantial. 

It is quite simple to read the file 
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Li.sting 4: New records may be added to a Skip Sequential file w ith this ro11tine. T11 e 
/e,,gth of each record varies with the length of N$, tlu: string uariable containi11g a 
customer name. 

100 R&lll•·••~==:::.=-~• --••-•~.n~=====;;_..._.. ;;r-.-=a=== == ==wi:cr~•--=.=.== =====:;1& a 

110 RL\! Thi 1!! is an e xam pl e o f a Skip Sequential file fo r Nocth Star 

120 RD! COS and Basic 

13 0 RD'! 
HO REM 

15 0 RE>! 10- 15 - 80 

lGO REH Pucdu m 

170 REM Ecosoft 

180 RE.\\ = = =;;>"-s::m;; ••••a 1rl!!:•~• ~ ::!l - e-.. =======::;: ===-~~p;;mca••• •• •~ :s= = == == = = = :;;;; :;;;;. .~••n:• k'll<: 


190 R~~ This pcogr run is al so t r ea ted as a sub routine wnere the values 

200 REM o t t he 'lacia bles ace de t er:rnined befoce en t ering lt 

210 REM 
2.2 0 REH 
230 OP ~N 10,"BYT E" 
240 READ t O,B \ RElM B conta.i ri s !I or. s~·res wdtten to di&k 
250 REM 
26 0 WRITE i O. B1 D, N,A, N$ ,f\ REM S i p over the by ces a l re a dy on disk 
27 0 t.=LEN IN $I 
280 B•B+C S 41+L+2\ RE:M up B by numbec of new bytes wr itten 

290 REM 

J OO WJUTE: 10 O, B, NOENCJ'IA.ll;!l\REH Now upda t e byte count~t 


310 CLOS.E: 10 

J20 .E:ND 


Listing 5: £11c/1 rncord of a Skip Seqwm tial fi le is read by calculnti11g the indiv idual 
record lengths as they arE? read and adding this ua/11e to tlte current b,yte count. 

l 00 R£.M m'.P ~ a:;;n;;s.....-.•••a•a=;;; ;;i·g-:;: ;;;=Q"==-===-== ===~-1!! ~::1 1!!!:11!111'-We-vmm ·a•v•liJ"iiiJ'lli"m :;;==; -=: ==-=·=·=== 

110 R£M Th.is pcog r a111 reads a Skip Sequ e ntid file using No rth Sta' COS 
120 REM a nd Basic 
l JO REM 
14 0 RL'l 
150 R ~~ 10-15 -80 
160 RD! Purdum 
170 Rf:H Eco sof t 
180 REM=-===.:::.====~~.!l.l!l••••m .... •••~~= ::;- =-;:::=~-==~••••••--•••==== =-=-== 

190 ReM 
200 R£1<! 
210 R~ 

22 0 DI M NS( J OJ 

230 E~ S\R.E:M Mus t set a va r iable , E , equal t o t h e numbe r 

240 RE:M o f by tes per floating pcint nutnbec. 

250 OPEN to,•arTE" 

260 R£Afl 10 ,B 
27 0 R£AO to,o, N,A , N$, P 
280 ! C,'l'AB <I Ol ,N,TAB( 2 0 ) ,A,TAB 0 D) ,N S, TAB ( 55) , P 
290 t.=L ~NC NSI 
Joo e-e~rs ~4 !TL+ 2 
J l O I F £<6 TBEN 270 
32 0 J \! · oio Or LIS'l'!NG " 
330 CLOS E .0 
1 40 END 

:.ising sequential techniques . An ex­
ample is given in listing S. Note that E 
is equal to 5 in line 230. By using this 
variable in the same manner as B in 
listing 4 1 a comparison of E a nd B (as 
in llne 310) is equivalent to testing for 
an end-of-file mark . Since E is up­
dated in line 300, we know that we 
have read all of the data in the file 
when E is equal to B. 

The program in listing 5 does point 
out one potential problem. In tho e 
ca e where N$ might be empty, line 
270 expects to see an N$ in the file. 
The simplest way to avoid a type 
error on a read operation is to set N$ 
equal to one blank before writing it to 
the disk in listing 4. While this does 
waste 3 bytes, the loss is trivial com­
pared to the other savings of the Skip 
Sequential method . 

Updating a Skip Sequential File 
Another advantage of Skip Se­

quential over sequen ~ial files is that 
they can be updated almost as easily 
as random files . Suppose that we 
want to use the flag variable (F) to 
reflect whether or not the transaction 
is paid. Assuming the F equaled 1 
when the transaction was origiaaUy 
written, we now want to update it to 
a paid s tatus. We will fur ther assume 
that the new value of F will reflect the 
date it was paid (alLhough it could be 
a check number or any other numeric 
data). Listing 6 contains an e?Cample 
of updating a Skip Sequential file. 

line 250 again sets the end-of-file 
counter, E. Lines 270 through 310 read 
the data and update E. Line 330 asks 
if this is the proper invoice nu mber. If 
it isn' t, line 350 is executed: this tests 

Clrcle 259 on Inquiry card. 

MAR. SPECIAL SALE DH PREPAID OllDERS 
lt~IJIGf C~AD~ coo o~ ,o·s ~OT AV.o.l lJI f l 

MIKOS WIRE WRAP PROTOTYPE BOARD. ROOM m ~ 
REGULATORS, GUSS FILLED HOXY. !I DO. OVER 3000 
HOLES. PLmo THROUGH HOLE. m EDGE CDNNECTU 
PINS NU1118UED AND LABELEO. 
PC8D ..... . . . SZl.96. 5 FOR • . • ..• • SI 29.95 

····~··· ·· ········· · · · ···· ·· ··· · 

:ii CAUFOUIA COMPUTER SYSTEMS 
5100 

2032 32K Sl ATlr, RAM A & I 200 NS EC Sll 29 00 
2065 54 1( DYNAMIC RAM A & l 5548 9, 
ZlDD 5·100 MA.ltj f llAM A& I S379 95 
2422 FLOPPY DISC WIT CPIM 2 2" S329 95 
UIOA zaoCPU A& ' S2~9 95 
l110A 4 SERIAl 110 A & T S29 19S 
271 IA 2 SERIAL. 2 PARALLEL A & T S'.!05.95 
212 DA 4 PARAL LEL A& T 
PROTO IOOOS WW 

APPlE PRODUCTS 
7110 12K RO~ /PROM 568 ~O 
H24A CALE OAR/CLOCK S106 95 
700A PROG RAMMABLE TIMEH S98 50 
7HOA ATO 0 CO 'J ERT Ell S10S 95 
74tOA GPIB (IE4tlBJ !NH RFACE S26S 95 
1710A ASYNC SERIAL. SI 25 95 
1712A SYNC SEfllAL S 15J 95 
moA PARALLEL STANDARD S98 95 
71201 PARALLEL CE NIAO ICS 59895 
71118 ARI TH METIC PROCESS!lR W!DISC S342 95 
7111 CARITHMETIC PROCESSOR WIAO M Sl4 2 95 
nDOA WI/I BOARD 522 9S 
lSIOA SOLD ERTAIL BOARO S23 95 

--~;;111 flllCROCOMPIJTER PIODUCTS 
SlDO PRODUCTS 

CM 280 PROCESSOR 801\RO 
KIT S l 9895A&T S2G9 95 

~81C 64 l 1 'JIOEO. PCBO S32 95 
KIT SIS395At.T s199 95 

VB3 80 CllARAClER VIDEO Mfll 
~ I f S34~ 95 A & f 

IO' 2 PARALLEL 2 SERIAL ~CBD S3B5 
KIT W\5% A& l S194 9~ 

PB· I 2709. 27 16 PROGRAMMER SOA~O 
rT S135 95. A &T Sl 85 YS 

APPLE PRODUCTS 
AIO SERIAUPARAL LEL INTERFACE 
K1T S1 2S% A& I S15595 
ASIC SEJ\IAl 110 
Klf S875A&T S9795 

Arw PARALLEL 10 W/OCABLES 
KIT S6795 A & T S87.9S 

IW m£'};nt:. WAMECD ti.c. 
B[IAROS WITH MIKOS PAllTS 

MEM·3 32K STATIC AA . ~CBD S3695 
KIT LESS RA M S95 95 A & T S1J5 95 

CPU·2 ZSO PROC ESSOR. PCBO SJ2 95 
W LESS ROM SI 09 1J5. A & l s149.95 

ErM-2 16K/321( EPROM PCOD S3295 
KIT LESS ROM 565 9~ . A& I S99 9(1 

FPl· I FRONl PANEL PCBD S48 50 
Kil S14495, A&I S184 95 

0111 1-12 13 SLOI MOTHER HOARD, PCBO SJ!l 95 
KIT S95 95. A &T 5 13596 

U0UD~@©

MO NOAY·FRIDAY, aroo TO '2•00 , ' •00 TO 5 JO 
THURSDAYS, 8:00 TO 9:00 P.M 

(415) 728-9121 
P. O. BOX 955 •EL GRANADA, CA 94018 
PLEAS~ SEPIDFOR IC 151011 A~O CCIMPUlrn PARIS U~l 

VISA°' M >\ST ERC~A~GE Sencl acw..nl oum!>ar. '"1011»"" nun11Jot 
e:.p111uon d:i1e no: ~~ roor ori2it:t "SIO'O.: ~·~t .,...111 Clll! ialklet1 
0.0NWfl~ (r>a °' lllllfl<}'Qlll~t "'tie 5enl..,.i ~Jd•n U s II you ... 
nru a t~t.illf t u11oo-.er plei21! LM cNrge, t'Hhttri c:flK:\ or postal 
nror.ei tll<!t• Oil1'1WfU lhe<e w1l IM! i two-we llal1y '"' (lie( lQ 
tl>a.1 C~hl I0£1<1onlf llOG 6"' 10 llonev D JO·d•i v,..,.114.. W• 
tit~i ace.epl ,ftutneo 1r: ·~ IMINiw bte.n solotttd •o i'r1ter; sU'bjKJ tQ 
ttllU1QG ¥1!"11hO!J1 rl)UCe $20..DG 11l1l91a..1t11 •r n .DO u ... k.. '"rt• .. 
lf~UI IHI Ifi ll 111,DIJI 

Mo~ 19&.l "' DYTI: Publlcauoru Ir>~ t69 

http:u11oo-.er
http:S'.!05.95
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~e,ryx
software 


GUARANTEED LOWEST PRICES! 
To ce lebrate our opening, we are 
matching any advertised price. Just 
show us the ad. 

ORDER TOLL FREE· ou1s1de WI 

1-800-826-1589 

ACCESSORIES 
Applt U Dual Thumomotar w/1altw111 2611.00 
Mountain E1p1n>lan Cl>nsis 6lS.DO 
CPS Multllunctlan · 199.00 
Maunt•ln Music S1st1m 395.00 
100 .ODD Oa~ CIG<k 376.00 
Maunl•ln Cloe~ 252.00 
Supartalker SD 2000 199.00 
A.ID + O/A 299.00 
CCS t2k ROM/PROM Beard 99.00 
CCS A./0 Convorl11 Bnird 9UO 
CCS Sulal Asynch . Beard llUO 
CCS Calendar/C\Otk Doud 99 ,00 
VOTRAX Typa-n- Talk 375.00 
AOAUB Pack1g1 495.00 
DOS 0•111 . 0 .00 
~.BT "umorlc Keypid 12i.OO 
ABT Sollkey 150.00 
ABT 81rw10d 195.00 
ABT Ct1h RDl t95.00 
ABT Pucal ToOls I er u 75.00 
Soltren"' Remote ton1rotl•r 149.00 
Sc.itronlc Energy w11c~11 1I'~ 349.00 
Apple Sp1ed ControRir 69.00 
Appl11cope [you< Appl• u •• Oscl~o1oop1) S9Ul11 
Scopa Orlnr 48.00 
Vldu Vldoala<n1 319.DO 
Vld u Enh••t<• 11 149.00 
~ & D Enlt1nc1r 115.00 
VldU Ch1r1tlor Sols 29.00 
Echo SpHth Synthulm 225.0D 
Uppor/Lowor Cn1racl1r 39 .SD 
Jaystltkl 4 59.DO 
AlSSmartarm 379 00 
AlS Z·Card 269.00 
SSM AlO Sip 1nt1tfact + cul• 195.00 
Soon lniuumtnl VET Ill 79UO 
Alf Mutlc C.rd MCI 195.0D 
Alf Muslc C11d MC16 145.00 
Alf G•mo 1/0 16 .00 
ALF Timing Modi 110 11.00 
ALF h r Tralnlog 49.95 
ALF~Dums 14.95 
Mlcreweed11 495.00 

... AND MANY MORE! 
• hoprams 	101 Appl; , Commodora, TRS ..11 ony CPIM 

computor , 

Ouoteo pr ices •alld lo• stock on nand and StJb· 
1001 10 clJange wllhoul pr ior notice . 

Call for price lnlormalion: 
Prlnlers · Epson, Ok ldata, Microllne, NEC. 
C. ITOH. Oume, Oiablo, Anada~ . IDS. MPI , 
Mlcrotek, Prlnlcl<. 

Monitors · Amdek, Sanyo. Hl1ae111 , NEC. 

Kaga/TSK. 

Modems · Novallon, Hayes. 

Disk Drives · P&rcom, Corvu s, Morrow, CCS, 

CIC . 

Plotters · Wa1anabe. 

Ask for our FREE catalog. 
For SoUwor1t see our Olhor 11, pa.ge 376 

Plnu: 
• Wlsc<ins1n residents. •Od 4% oale• to• 
• Fore ign orders . plea•e aod 15°1• 
• 	 /l.dd $2 50 lor shipping per s<>Hwara and 

small Item. Call rogardlng otMrs. 
We Wtltomt: 

•Vita . M11llrCho<91 · (Add 4%) 
• Chtch (Allow 1·2 weeks tor c learing) 
• COO (Add 4%) 

TOLL FREE· Outside Wisconsin: 
1-800-826-1589 

Fot Techn ica l lnlo & In Wlsconsln: HG
715-848-2322 • • 

Oryx S.rtwOTe I\ , 
,.....__P_ . _s_o• 1961~~·-_ au_._w_1_f>4~•-0_1~~.o_ ~ wa_u_a_

Listing 6: In order to update a Skip Sequential file . each record must be searched 1111til 
the proper one i.s located. A 11ew value of the same length nrnst then be written into tliat 

record. 

100 REM==~~•csc••c~ s-v•~===========e 2 2 s••• ~avc;;-;:;~===~==-=eeanaa•s;::=======~ ~ 

110 RD! Thi s program updat:.es a va ria bl e i n a Sk i p Seque nti a l f iles usi ng 
120 REM North Star DOS and Bas i c 
130 REM 
140 REM 
150 REM 10-15-80 
160 REM Pu rdum 
170 REM £cos o ft 
1 BQ R.£Mm::= =-i;====-= ::2::::-:1.= c:a • • •a r:; • a • m-"11 :i:;-s;:;::: ====== :c.::.:!;oel lf•• • • •a sm.a.= ========~ 

190 REI'! This progrill11 assume s we want to set the flag variable, P, to 
200 RDI equal the current da te, which is held i n variabl e Y. Tbe tcans­
210 REM act i on to be updated has an i nvoice nu inbec that mus t ma tch Nl. 
220 REJo1 
230 REM 
240 DIM N$ (30) 
250 E"'S \ .R.EM Mus t se t a va riabl e , E, equal t o t he nu mbe c­
260 REM of bytes pee floating point nu mber. 
270 OPEN 10 1 "BYTE" 
280 READ 10 , B 
290 READ l0 1 D, N, A, N$,F 
300 L.=LEN ( NS) 
310 £e £+(5'4 ) +~+2\REM Update number of bytes rea d, vari a ble E 
320 REM 

330 IP Na Nl T!IEN 430 \ REM Is i t th e one we ' re l ooking for '? 

3 40 REM 
350 lf t: <B '!'HEN 290\REH Compare to B to see if we' ve r ead a ll by t es 
360 t \I "CANNOT FIND A MATCH E'OR I NVOICE NUMBER", N 
370 CLOSE tO 
380 END 
390 REM 	 ~••r•*••r• Update rl a9 ~••••t***•* 

400 REM Sinc e F l s the l as t vac-iable re ad a nd £ con ­
410 REM tains t he numbe r of bytes r ead, b ac~ up 5 
420 REM bytes and wri te the da te P4id . 
4 30 WRITE 10 (E-5) ,'\',NOENDMARK 
440 CLOSE 10 
450 !'INVOICE MARKED 'PAID' WI Tll TODAY'S DATE." \ ! 
460 END 

Listing 7: Microsoft BASIC-BO version of tlie initialization routine for a Skip Seq1u.mtial 

file . 


100 REM=== R.l:l =======~=s-=~==~•: =;a~;; a gI-J;; 3maa1:1.~•••••DAGJUr • &•••••~••11~• •~~~~;;~ = = 

110 RE'.K Skip Sequ ent:.lal files for Digital Research's CP/ M operating sys t em and 
120 flE!ol Mic co s oft 1 s Bas Lc- 80. 
130 REM 

140 REM 10-15 - 80 

150 REM l?urdum, ECOSO FT 

160 R£M:ie:::an--::::t11=-=======~==-=ic~=:=:==v111;r111w•-liJaaV111"• 11•u•·a-a •• ••ms•111Bm•••~11•naa"Jlli;;;;~; 

170 REM 

180 REM The f unction of thi s pr o9r11m i s t o i n i tial i ze the d~ta f i le 

190 RE:M called BYTE fo r use a s a Sk i p Sequential data fil e . rt as~s u mes 


200 RD! double- pc-ec i s ion nu mbers ace used i n the d a ta file . 

210 REM 

220 OPEN "R" , tl,"BY~E " , B:REM A random f ile with a fix ed r ecord 

2.30 REM length of 8 byt s . 

240 fIELD t l ,8 AS Y~ 


250 M=l:REM On~ record wil l be in i t 

260 LSEiT Y $&M.KD 5 CB) 

270 PUT ~l,l: CLOSE t l:END 


for an end-of-file condi tion. If we Skip Sequential for BASIC-80 
haven' t read all of the data , we go to We have also included a program 
290 and read some more . lf the prop­ similar to the above but modjfied for 
er match is in 330, control is sent to Microsoft's BASIC-80. The program 
430 to write today 's date (assumed to lis tings are similar to the North Star 
be in Y) in place of F. Note how this is BASIC versions, but the differences 
accomplished. Upon finding a match between interpreters do require some 
in 330, E contains the number of changes. 
bytes read thus far. Since Fis a 5-byte One of the major differences be­
number, we need to back up 5 bytes tween North Star BASIC and BASlC­
before writing Y in place of F. For this 80 is that BASIC-80 requires that 
reason, five is subtracted from the record length be given when the file is 
variable E in line 430. The rest of the opened. Listing 7 shows how a Skip 
line writes the date , Y, with no end­Sequential file is initialized using 
of-file mark, to the file . We are, of BASIC-80. Since we us dollar 
course, assuming that Y is also a amounts as one of the variables in the 
number. data file (i.e. , A), the programmer will 

410 Mu~h 1982 (ti BYTE Public•tiCn• Inc 

http:updat:.es


Circle 270 on Inquiry card. 

Listing 8: BASJC-80 routin11 to add a record to a Skip Sequential file . Note that tliis 
routine uses an 8-hyte record le11gt/1 instea.d of the I-byte lengt /1 us.ed in Nortli Star 
BASIC. 

100 

110 

120 

llO 

140 

150 

150 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

JOO 

l lO 

j20 

330 

340 

350 

360 

370 

380 

390 

400 

41 0 

420 

43 0 

44 0 

450 

460 

470 

480 

490 

500 

510 

520 

530 

5 40 

s-o 

R.£M::.=====r;;;;D•·•!ml·c====== = =-:;::=l'=Ci111•••E"'!tell:!::z::.::.::z::.::.::.::.===:::;;ii::•• ••.._•at11 =:.:.::11::.:::.=====:.. 
Wr iting data to a Sk i p Sequentia l data file 

CP/M and Bas ic-80 

Purdum , Ecosoft 
10-15-80 

REM 
REM 
RD! 

The function of thi5 pro gram i s t o write t he 
called BYTE . It assumes values are given upon 

data to the SS file 
entering the routine. 

REM 
REM 
If l.E:NOUI aQ TFIEN NS =SPACE~ (SJ: REM 
REM 
REM 
REM 
OPEi~ "R",tl, "BYTE",8 : f! ELD H,8 AS 1/$ 
REM 
GET tl , l , U=CVD(lf5J : UelNT(U) : REM 
u~u+l:REM 

RE:!'! 

LSET Y$=MKDS (D) :PUT 11,U:REM 

UaU+ l 
LSET \1$=MKD$!N): PUT H , U:R£M 
U•U+l 
LSET YS•MKDS{AI : PUT H ,U :REM 
U=U+l 
R~~ • • • Now f i nd how many
REM 
[f' LEN<NSl/BHNTILENINol/8) TIJEN x

R£M 

LSET y~ ..MKDS(X) :PU'I' tl,U:REH 

REM 

REH 
FOR J • l TO X 


LSET YS=HID$1N$,8•J-7,8! 

PUT tl,J+U 


NEXT ,J 
RE:/1 
u..u+x 
f''Sl:R EM 
U=U+l 
LSET YS~MXDS(F) : PUT •l,U 
LSET YS=MJ<D$(Ul :PUT t l, l:REM 
cr.os<: 1 l 
END 

If no name wanted , writ e 8 blanKs 

Begin file write 

Get i o f records already in flle n u 
Up counter 

Write a new one , D 

Another one, !l 

Yet anothe t,A 

recorde needed Eor NS ··~ 


~JHT(LEllOl$) / 81+1 ELSE X=flll'I'{LEN ( N~)/B ) 


Save number of re cords , X 


Now write NS as 8-byte re co r ds 


Add flag variable, F=l=active 

Update counte r fO• new records added 

Listing 9: BASJC~BO program to read data in a Skip Scqwm tinl fi le . 

100 R~.ssK~e:e=: =-====~ ====:=-:::i:.=::= =-=-=====~====~~~=:Ls~~=~~••••n•~5ass~••SLill~~ 

110 
120 

ROI 
REM 

'rhu program mads the Skip Sequenual
Bas ic - eo 

file for CP/ fl and 

uo REM 
140 REM 10-15-BO 
150 RE:/1 Pu rd um,ECOSOfT 
160 R:Jol aw=..._:;::: = ='VW• • ;.,w;.11m1 .-Pi::::iG'p; ;::= v'il' -.o = ;:::;;i;;:::==== ===== === ==== =========::er• ::s~ sm-••• •• 

170 R~~ This is also tr eated as if it were a subroutine 
lSO REM 
190 OPEN ' R' ,f l ," SYTE' , S : FlELD tl,8 AS Y$ 
20 0 GET l , l: U•CVO(I/$) :REM 
1!0 REM 
220 M=2:REM 
230 GET Jl , M: D•CVDl\1$) : REM 
240 M•M·+-1 
250 GET fl , M: NsCVD(YSI : REM 
260 M=M• l 
270 GET fl ,M : A,.CVDIY SI : RE.M 
zao M=M+) 
:!90 GET tl,M:X=CVD (Y$):REM 

300 REM 

310 !'OR J=l TO X 

320 GET ~l ,M+J:NS~N>+YS : REM 


330 NEXT J 

3 40 l'l " M•X:REM 

350 M=H +l 

360 GET fl,M: F=CVD !YSl:REM 

370 lF O U THEN 200 

380 C LOSE l l:END 


probably want to use double -preci­
sion numbers . In BASIC-80, B bytes 
a re required for each numeric vari ­
ab le . lines 220 and 240 inform the in­
terpreter that we will be using a fixed 

Get record co unter in 11 


we want aecond record 
Ge t date 

Get ln~oice nu!llber 

Get: amount 

Cet byte-lenght of customer name in 
terms of e - byte records into x 


Stuff name in NS 


Bump r ead counter fo r NI length 


Get flag and we're done 


record leng th of B bytes instead of the 
1-byte record in the North Star 
BASIC version of Skip Sequential 
(M icrosoft BASlC...SO does not allow 
a record length of 1). Line 260 con-

MTI stocks 'em all 

for faster delivery. 


A1k about our " OED '' d li.eounu_ 

VJSA end M•r.tierWrd ordtr1- aa;aptad . 


VIDEO TERMINALS 
V"T rno DECu:ope- .... ............ ~.~-· ...... $ 
VT 101 DE.CieODt •o••····-·····-..···· ···-·· 
VT 'JI OEC:Xope ................ . ...... n•-··· 

VTD2 DECs.copir _ ................. - ••·-·· 
A{).\4i 3A •th•n'lb l.flflft<1'\ol.IJ ·· ·· ·· ····- ····· 
AOM S tdurnb wi t.,_ '"'llU.., a1tr1bul.f:ld ., 
ADM 'J t 4t1Ml Pil!JCI tJu4t .. .rl . ........... 
ADM 32 te-rgonomrc: AO , JO ..... .. ... 
AOM 4:i1 r:igtu r.ia!ll!' bufll!t av11n ~... .. 
Tl 940 (two p~ bulh:f l ..........~···· •· • 
Tl " Ins.l9h l Sr, 1ie1 I 0 '" .per1ortAI tet-m, 
H11111 r lll"t1: E:11trcutlw. 00 Modtll 70 ...... 
l~01:w t1in~ Exe~ J IYH BO Moocc JO ....... 
141 0 IH1t u•1lno dum'b termlndll ...•.. . 
1.1.1:11 lC:O•uul 580 lo ADM JA co1mp,\ 
1!~00 ldw mb 11Hm1Al)IJ ...-···•···-·-·~· .... 
1!JtOlt>urt111red• ..................... .. .... ..... 
•!J.7'0 lburf~tll!'d. ptjn 1er por 1I ...m~..... 
l!;!ii~ 4\l'TS1 CPJm'Iltl t lb11I -~----· 
..,.1t.irl1m~ E:.surlt ... ... ............. -............ 

GRAPH ICS TE RMINALS 
VT t()O '1"1111t h !)riPlitCI l)k.ig, .............._ . 
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115.0 
~5 
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300 BAUD TELEPRINTERS 
L.Al4-0A oeC"Wtlttr t V' ······-····· · .. •••• 99S 

l..AJ:4-AA OECw,ltor lV •..• ~.,, ......... 1095 

LA.JG DECwr1 t~• II -··-·····-···---· 1095 

Tah:c-vpe J! J l OAAG ........u ... .. .... . .. ..,,, lQ.45 

Tf-l1nvoe 4 J20AA~ .. ·-······· ··········-··-· J 19.S 

Oiahlo 630 RO .......____,. •••••••••,.____ 119-5 


0.>hlo 1640 KSR -···-····" '·"···-·-···· '}11!;
O.ilbln 1650 KSR ...... .. . ...... ............... 7635 

T l 7'13 loornmta) ................. _....... ..... 1190 

'Tl 745 (Ciurt{bulh·i." cc"p1t!r) _ -·-- MB5 
r I 763 IDortlbtJbbh! mamc1·vl .u......... 2f:i4 S 

Tl 7GS IPon lbutlhle/b i, coup1t!d ... .. '.1595 
·n .. , ,,,"~'' s.trie. 10 / 1" ptOrs. 1f1'm. ... ES5 

600 BAUD TELEPRI NTERS 

E1>"'n MX·SO ······-·--·----·········-··-·.. •·· 64 ~ 
rt 81:5 !<:SA 1mo11ca ···········~···· ········ 1~10 
TI 825 k::SR plitg, .........--·-··-.. - 1795 
t i 840 RO llnNCI · ~-·- ·-······· ····~" · · · 895 

T l 8•0 KSR jmpa.c• ... -...................... 1145 

Tl 800 KSf\ P'<o. •.•... ··-···-················ · 16J5 


1200 BAUO TELEP RINTERS 

fpKJn MX 1-00 .. .. ............ . .........-..... ~ 

LA 120 RA 4'Ke1Vtl' Gf! IV) ··· ···· ···~ ······ :2095 
LA 120 AA (form• DO<l<l!l01 .............. :r29~ 
Tt 7{t3 .PQ rl-i!blel ..................,... _.,,.. 1645 

Tt 785 ~po.-1(bul l ? • lf' ~tluPJ l!t• _.... . 1210 

Tl 787 (p:or~Jtn1111ni1l mo0t!rnl ,_ ... ,...... 759~ 


Tl 810 AO 1m pat:"l - ............... ~.... ..... ..... 1 S+\ ~ 


Tl 810 RO o•'lo .... ·-···-····--·-····· ···· ·.. ·- 1795 
Tl 820 RO ""PKI ........... ........ .......... HJ.SO 

Tl 820 RO o•o. ...................... .......... '!C2S 

Tl 820 KSA omp•"' ····· ··-·-··--·-·- 2025 

Tl 820 KSA l>~g. ··-··· ... ·-··--··---- 2HJ!S
U!•• S:lll!!illu J.lOb111Hulc · ··-· ·· ·~......~· 1945 


2400 0AUO 
D•tocirodum M20012400 b>udl .•.•••. 2910 


DATAPRODUC TS LINE PRINTERS 
llJOO IJOO LPh llondl .....•...... ........•.. 5260 

~fiOO 11>00 I.PM bol nd l ....... ..,.. .......... 6176 

amlO (900 LPM b•ndl ---- ----- 1ono 

0P 1500 fl 500 LPM tNndl ..... ...-... 19700 

7230 13 00 LP M d<urn I ... .•.•• .... .•• .•. ..•• 8 1 48 

?2601600 LPM drum I ....................... 9!ll'!l 

?200 1900 LPM d• um l ... .............. ..... i:.1099 


ACOU STIC COU PLERS 
A/J A2•2·A !:JOO t>llud 0< 1~1 ........... .. 2A2 
A/ J l 47CJOOQaudoritg) ... ..... ~n• .. •··••• JJ~ 
A / J 1 t'.14 !Vitcbe: compa.Ubl!'~ . ...·-·-· J9f, 
VodicV ... J 41 JIJOOll2000<'9I -.- 84S 
V.11;fo; VA J"4J 4 11200 b•uti or igl ..... B4~ 

MODEMS 

GDC I OJ.o.:t !JOO O.ud Elolll ··-- - 395 

GOC W2SfT (1200 tNud !!Olt) ~.. - 565 

CiOC '2 l 2·A 00011 200 bllv d 8~1 1 I ..... 810 

A/J I 256 tVad~c eomp1.1 iUtt-~ . ........- . 815 

VA IOJ (JOO b>ud modomt•"°"4tl .... 23~ 

VA J4tll 4orlg/'1m triOlc mQdem) .... 885 

VA J~SS fl 200 boud or'O/"ul --...-. 110 


CASSETTE STORAGE SYSTEMS 
T1eh11an 816 [nor•/to1v.etd) , ...... __.. 1050 

Tt-chu·an B 11 lJtorci/for~&pW•d up) ...._ 1 '295 

Ttci,rtan 81 8 (•d.1 1.ln ;,) ...... . ..... ....... ..,.. 1"9S 

Ttctmen e·22 Cdu11ll ................ ......... .. 2'295 


FLOPPY DISK SYSTEMS 
Tf.C.hV91l 950 [JfOf"t/IQrNlld) ...-n•••• •• 1J95 
T•-c:"tr• tt 951 t•ditintJ ·-·.-··-----·-·- 1995 
• P"U11•• cafl lot q-uot• 

Dl>tr lbutora, New York, New Jo...., y and Oh io. 
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516/ 482-3500, 212/ 895-71T1,518/ 449-5959 
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verts the value of M into a string for 
writing to the disk . This is essentially 
identical to the use of random-access 
files in North Star BASIC to this 
point. 

Listing 8 illustrates how the data is 
written to the Skip Sequential file. 
The only unusual part of the program 
occurs betweens lines 390 and 480. 
Line 390 makes the name held in NS 
an even multiple of 8 bytes. The value 
of X tells us how many multiples 
there are, and since we need to know 
this X value later to read N$, line 410 
saves it in the file as part of the trans­
action. Llnes 440 through 480 save N$ 
to the disk as 8-byte records . The re­
mainder of the program is the BASIC­
80 equivalent of writing the flag vari­
able and the updated record counter. 

Listing 9 is the prog.ram to read the 
Skip Sequential file . The only unusu­
al segment is the reconstruction of N$ 
in lines 310 through 330. The updat­
ing need not be discussed, since it 
would be identical to updating any 
other random file in BASIC-80. 

Several improvements could be 
made to the BASIC-80 version . For 

example, X could be "packed" with 
the date, given the double-precision 
numbers of BASIC-80 and the fact 
that X will never exceed four in the 
sample program. We also think that 
there may be a way to trick the inter­
preter into accepting a 1-byte record 
length ins tead of 8 bytes, but we 
haven 't experimented sufficiently. 
Still, Skip Sequential can save disk 
space over conventional random­
access files, albeit the savings aren 't 
quite as great. 

Concluding Thoughts 
Skip Sequential files do offer many 

advantages to the programmer and, 
indeed, the end user . ln general, Skip 
Sequential fi les may be used for the 
following: in almost any application 
where ordinary sequential files are 
appropriate; in any situation where 
data is archival in nature (e.g .. data 
backups. transactions, or historica l 
entries); and where only limited up­
dating is required (e .g . . setting flags) . 
As a general rule, Skip Sequential 
strings cannot be updated unless the 
new and old string lengths are the 

same. For this reason, data sels that 
require frequent updating, such as 
mail or customer lists, are better 
suited to random-access files. 

Finally , Skip Sequential files can be 
used in a way that simu lates ISAM 
(indexed-sequential access method) 
files . For example, if a separate file 
holds the byte-counter values that 
exist for the first entry of each month, 
those byte-counter values can be 
read first and used to jump to the first 
entry of the month in the Skip Se­
quential file . This will further en­
hance the speed of data retrieval. 

While the documentation for the 
Skip Sequential me thod has been 
copyrighted, and we have applied for 
a trademark on the name. I encourage 
you to make use of the files. If you 
plan to make commercial use of the 
Skip Sequential method, I'd ap­
preciate it if you would contact us 
first. • 
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A Message 
to our Subscribers 

From time to time we make 
lhe BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 

information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
infonnation we may have is 

material abnut their products. ever given) . 
We take greet care to screen 
these companies, choosing While we believe the 
only those who are reputable, distribution of this 
and whose products, services, information is of henefit to 
or information we feel would 
be of interest to you. airect 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to ou r subscribers. 

our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply Sl!nd your request to 
BYTE Publications Inc , Attn: Many BYTE subscribers 

appreciate th is controlled 
use of our mailing list, and 
look forwarrl to finding 

Circulation Department, 
70 Main St, Peterborough NH 
03458. Thank you. 
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Programming Quickie 


Finding Words That Sound Alike 

The Soundex Algorithm 


Jacob R. Jac9bs 

1903 Fordham Way 


Mountain View, CA 94040 


The name I am searching for is "Johnson ." But is it 
spelled "Johnson," "Johnsen," "Jonson," "Jonsen," or 
"Johanson''? The Soundex algori thm can help find words 
that sound alike by reducing a string to a Soundex code 
string consisting of a letter and up to three digits. 

Alphabetic strings that sound alike generate identical 
Soundex code strings. The Soundex system is used in the 
Whatsit data-management system (from Computer 
Headware, POB 14694, San Francisco, CA 94114) that 
nms on the Apple, but the program presented here is my 
own. In the Whatsit program, you can ask, 'WHAT 
SOUNDS (LIKE) JOHNSON?" Whatsit then Jists every 
word it "knows '' that sounds like the word 'Johnson ." 

The Soundex algorithm was recent1y described by 
P.A.V. Hall and G.R. Dowling ( "Approximate String 
Matching," ACM Computing Surveys, U , 4, December 
1980, p . 388), and it works as follows. We wiU call the 
entry-name string E$ and the reduced output code string 
R$. The first character of R$ is merely the first character 
of E$. The remaining letters of the E$ string are replaced 
by their group code numbers as shown in table 1. Then 
all zeros are removed, and consecutive occurrences of the 
same digit are reduced to a single digit. Finally, the code 
is truncated on the left to leave one. letter and up to three 
digits. 

The Soundex program in listing 1 is written in 
Applesoft BASIC . To simplify conversion to other 
BAS!Cs, I will give examples of the Applesoft MID$ and 
LEFT$ functions . A$=MID$(B$,6,4) will set the string 
variable A$ to a four-character substring of B$ starting at 
the sixth character. A$=LEFT$(B$,2) will set A$ to the 
first two (i.e., leftmost) characters of B$. 

The Soundex subroutine beginning at line 1000 of 
listing 1 will accep t the input string E$ and return the 
reduced-code string R$, and it will throw away 

nonalphabetic characters. Lines 10 through 40 dimension 
the arrays E$ and R$, which are used for demonstrat ion 
purposes on ly . The array W(N) is initialized to the group 
number corresponding to the Nth letter of the alphabet. 

listing 1: Written in Applesoft BASIC, tliis program accepts a 
c/1arncter string E$ as input, conuerls i't lo the Sounder code 
stri11g R$, and prints ota all words that haue the same code 
string. 

10 J = 0 
20 DIH E (99),R$(99) 
30 llIH W(26) 
~0 FOR I = 1 TO 26: READ W(I): l<EXT 
50 PRINT : !llPUT "InPUT S'l'lllNO: ";8$: PJIIJIT 
60 GOSUB 1000 
70 J = J + 1 
eo R$(Jl = R$ 
90 E$(J) = £$ 
100 FOR M=1 TO J 
1 0 IF R.(M) : R$ THEii' PRINT s•(H) 
120 NEXT 
130 GOTO 50 
1000 REM SOO!IDEX SUBROU'OllE 
1010 L "' LFJI (E$) 
1020 S$ : "" 
1030 R$ = LEM'$ (E$ , 1) 
10~0 ST = 0 
1050 IF L <2 THEii RETURN 
1060 FOR I : 2 TO L 
1070 C = ASC ( MID$ (E$ 1 I , 1)) 
1080 IF C < 65 OR C) 90 OOTO 1120 
1090 c = c - 611 

1100 W " W(C) 

1110 IP II ( > 0 THEN S$ = S$ + 

11 20 llEXT 

1130 L = LEll CS$) 

11~0 IF L = 0 GOTO 1210 

1150 FOR I: 1 TO L 
1160 C = ASC (HID$ (S$ , I , 1)) 
1170 IF C < > ST THEN R$ = R$ + 
1180 ST = C 
1190 NEXT 
1200 ff LE!I (R$) > ~ THEN R$ = 
1210 RETURll 

CHR$ (II .,. ~8) 

MID$ (S$ , I 1 1) 

LIWT$ (R$,~) 

1220 DATA 0,1 , 2,3 , 0,1 , 2 , 0,o,2,2,~ . s.s,o , 1,2,6,2,3 , o ,1 ,o,2 , o , 2 



Programming Quickle------------------------­

For example, W(3) contains the number 2 corresponding 
to the assignment of the letter C (i .e., the third letter of 
the alphabet) to the group 2. This initialization occurs in 
line 40, using the data statement in line 1220, and should 
be done once at the beginning of your main program. 

Lines 50 through 130 form a simple demonstration pro­
gram that tores each word as it is typed in together with 
its code word. The original word and the code word are 
stored in arrays E$( ) and R$( ), respectively. Each time 
you add a word, the program prints out all words that 
have the same code word, finding them by doing a linear 
search through the code words. 

The Soundex Subroutine 
The Soundex subroutine appears in lines 1000 through 

1220. Lines 30 and 40 are aJso needed to initialize array 

Group Letters 

0 A E I OUHWY 
1 B F P V 
2 CGJKOSXZ. 
3 D T 
4 L 
5 MN 
6 R 

Table 1 

Stocking genuine 
DEC computer 

spares 

Call Radgo We han d~e genuine DEC parts manu 
facLuredb DIGITAL EQUIPMENT CORPORATION 
We sell at factory pr1c~s with FACTORY WARRAN 
TY Redgo is stock d anti staffecl t.o help you w1Lh 
your requirements for mosl yenei·al purnose K & M 
series and many COMPUTER SPARE MODULES 
and COM PONENTS We also stock a la,.ge asson 
ment of COMPUTER SUPPLIES 

Aadga Sales Ca. 
To order or fo1' free cal.alog call 


1 800 543-1986 Ohio customers phone 

1-513 752-6880 


3 988 McMANN RD CINC INNATI . OH 45245 

W. The first letter of E$ is put into R$. If the length of E$ 
is 0 (null string) or 1, then the subroutine terminates (line 
1050). Otherwise each character of E$, starting at the sec­
ond character, is s anned and its group code is put into 
the intermediate string 5$ unJess the character is not a let­
ter or the letter falls in group 0. For example, if we type 
SOMMERSET, when the program gets to line 1130, 5$ 
will contain 555623. Next, consecutive occurrences of the 
same group number will be reduced to a single occurrence 
of tha t number. Thus the 55 in 555623 will become a 
single 5. When the program gets to line UOO , the string 
R$ will be SS623. Line 1200 truncates the string R$ to four 
characters, becoming 5562, which is the code word for 
SOMMERSET_ Let 's take another Jook at the steps, 
hown before the execution of each line: 

lfne S$ R$ 

1030 
1130 
1200 
1210 

null 
55623 
55623 
55623 

s 
s 
S5623 
5562 

This algorithm has some serious limitations. Although 
our "Johnson" examples work fine, with the resuJting 
code for the different spellings being }525, "phone" and 
"fone" do not give the same code because they start with 
different letters; "Rogers" and ''Rodgers" do not work 
because the d is not in the sa me code group as g. And 
words like "tough" and " tuff" do not translate to the same 
code because g and fare in different code groups. But the 
Soundex algorithm works well for most words and 
proper names. 

To try the Soundex a lgorithm, enter the program in 
listing J and run it. Type in some names. Every time you 
type a new name, the program will list on the screen all 
the words entered that have the same Soundex code. If 
you add the line 

65 PRINT R$ 

the Soundex code wiU also be printed. 

Applica tions 
The Soundex subroutine has many applications . If you 

have a card-file program that searches for Items by 
matching a "key" string, rather than returning the 
message 

MATCH NOT FOUND 

or some such, your program could jump into the 
"Soundex mode," look for matches that sound similar to 
the key , and then list them . You could then look through 
the list of near matches to see if the word sought is in the 
list. This short Soundex subroutine can add a lot of 
"flash" to what mjght otherwise be a mundane 
program .• 
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What's New? " 

SYSTEMS 


Multlfunction 
Desktop Computers 

The AWS family of multi­
function work stations 
offer 0.5 megabyre of stor­
age . These deskrop work 
stations are based on the 
I6-bir lnrel 8088 micropro­
cessor and carry a com­
b1narion of floppy- and 
Winchester hard-disk 
drives in the same enclo­
sure as the processor and 
rhe display screen . Each 
A WS work srarion sup­
ports up ro 5 J 2K byces of 
RAM rrandom-access 
memoiy) based on 64K­
byte RAM rnregra ted cir­
cuits. an BO-character by 
28-line video-display unit. 
and an optional mass-stor­
age unit. The units can 
function as stand-alone ter­
minals or as members of a 
local network by means of 
a high-speed data link. 
sl1aring penpheraJs and 
databases. 

In single-units, the A WS 
work station ranges in 
price from 53990 co ap­
proximately s I 1 . 500. de­
pendrng on opc;onal equip­

ment. For additional de­
tails. contact Pauline Alker. 
Convergent Technologies, 
2500 Augustine Dr.. Sama 
Clara. CA 95051 , (800) 
538-7560: in California 
(408) 727-8830. 
Circle 550 on inquiry card . 

Single-Board 
Computer Can 

Support 56K Bytes 
of Memory 

The Flexr Plus is a 
6809-based single-board 
microcomputer that can 
accommodate up to 56K 
bytes of on-board RAM 
frandom-access read/write 
memory) . ROM /read-only 
memory) . and EPROM 
/erasab le programmable 
ROM) in any combination. 
Flex; Plus features extensive 
serial and parallel 1/0 (in­

put/output) capabilities. a 
20-mllfiampere currem­
loop TTY ~teletypewriter) 

port. and a universal cas­
sette interface. When used 
without res 6809 option. 
rhe Flexi Plus can serve as 
an expansion board for 
mosr 6502-. 6800-. or 
6809-based systems. 

Optionally. the Flexi Plus 
can be expanded to ;n­
clude an IBM-format-com­
patible floppy-disk con­
troller that can support up 
to four 8-inch drives or 
three 5 V~ -inch drives Addr· 
cional options include an 
IEEE-488 bus comrolfer 
and a fuUy buffered RS­
232C communications 
port w ith programmable 
data formats and transfer 
rates from 50 to 19,500 
bps (bits per second). 

The Flexi Plus costs 
S320. The 6809 and the 
RS-232C options are avail­
able for s7 5 each. Both the 
floppy- disk and the 
IEEE-488 bus controllers 
cost s I 25 . Literature is 
available on request. Con­
tact Robert M. Tripp, The 
Computerise Inc.. 34 
Chelmsford Sr.. Chelms­
ford . MA 01824. /617) 
256-3649 . 
Circle 55 1 on Inquiry ca rd . 

STD Bus 
Controller Card 

The ZT7805 controller 
card for rhe STD bus fea ­
tures an 8085A micropro· 
cessor. I K bytes of pro­
grammable memory, up ro 
BK bytes of ROM {read­
only memoiy) . IEEE-488 
110 (Input/output) and two 
serial RS-232C ports. and a 
control monitor with 110 
subroutines_ The board 

costs S650. Contact Zia­
tech Corp .. 2410 Broad St.. 
San Luis Obispo. CA 
93401, (805) 54 I -0488. 
Circre 552 on inquiry card. 

Modular 

Mfcrocomputer 


The Sfmel-85 ls a modu­
lar microcomputer training 
system based on the rntel 
8085 microprocessor. It has 
2K bytes of ROM /read­
only memoiy) with ex­
pandable monitor, 256K 
bytes of RAM rrandom-ac­
cess read/write memoiy) . 
three programmable 1/0 
(input/output) ports. a 
6-digit display with bmh 
address and data Fields. 
and a 24-key keyboard 
with eight command keys 
and 16 hexadecimal keys . 

Sintel-85 can be ex­
panded to include up m 
64K bytes of memory and 
256 1/0 ports. A wide 
range of expansion and in­
terface boards are avail­
able , incrudl ng A/D 
(analog-to-dig;cal) and DIA 
(dig ital-to-ana log) con­
verters. cassette interface, 
an immediate expansjon 
board. and audio-visual 110 
ports interface. The im­
mediate expansion board 
augments the basic system 
with additional RAM. 4K 
bytes of EPROM (erasable 
programmable ROM), two 
counter/timers. and 44 pro­
grammed 110 lines. It in ­
cludes two 81 56 units, 
two 2 I J4 static RAMs, and 
soc kers for rwo 2 7 I 6 
ROMs. Also available is an 
110 expansion board that 
lets you exercise and 
simurare 1/0 instructions. 
external systems operation. 
and program debugging. 
An oscilraror lets you oper-
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ate a small speaker. For 
more derails. contact Bech 
Belkin. Government of 
Israel Trade Center. 350 
Fifth Ave .. New York. NY 
101 18, /212) 560-0661. In 

Jsrael, contacc Slmel Sys­
tems Ltd ., 13 Ovadia St., 
POB 9209. Haifa. Israel 
34564. {04) 334944; Telex: 
46400 BXHA IL, ext. 8 I 34 . 
Circle 553 on inquiry card. 

Business System 
Has Three ZSOs 

The ARC micro is a small­
business microcomputer 
system with chree separate 
ZBO microprocessors: the 
sysrem processor. the disk 
processor, and the termina l 
processor. The sysrem sup­
ports two 5!/.i -inch Win­
chester disks for a total of 
20 megabytes of formatted 
storage and four 5 Y4-inch 
double-sided. double-den­
sity floppy-disks totaling 3. 2 
megabytes of storage. Sys­
tem memory is expandable 
from 64K bytes to 256K 
bytes. The terminal proces­
sor controls all video-dis­
play units, printers. and 
communications links with 
the system processor, 
which frees the system pro­
cessor from interrupts and 
increases communications 
throughput. 

Other features of the 
AR Cmicro include a 
shadow ROM (read-only 
memory) that contains self­

476 M•rch l~8l Cl llYlt Public•lion• Inc 

d1agnos(ics and bootstrap 
programs tha t execute dur­
ing system Initialization. 
The self-diagnostJc pro­
grams perform memory 
and peripheral device tests 
to assure inregrily each 
time the system 1s iniual­
ized. The ROM then "dis­
appears" from the address 
space and 1s available for 
use by the program mem­
ory. 

The ARCmicro is current­
ly available as a complete 
microcomputer system 
ca lled the ARCmicro/PAC. 
which includes a DEC 
(Digital Equipment Cor­
poration) VT· I 0 I video dis­
play. a DEC LA-34 primer, 
and either the CP/M 2.2 or 
the MP/M JI disk operating 
system . Comact ARC 
Autornacion Group lnc.. 
POB 1009. Bryan. TX 
77805. (713) 693-6122. 
Circle 554 on inquiry card. 

SOFTWARE 


Step FORTH to RPL 
RPL IS a FORTH-like lan­

guage that runs on PET 
and CBM (Commodore 
Business Machines) com­
puters. RPL (Reverse Polish 
Language) uses the Com­
modore BASIC screen 
editor for program enrry 
and editing, but does not 
inhibit the use of BASIC 
rllroughout a software de­
velopment session. The 
RPL Compiler and the 
screen-oriented, objecr­
reve1 Symoolic Debugger 
reside rn the top BK bytes of 
memory and can be called 
directly from BASIC com­
mands. Source code is 
saved to disk or cassette 
and is complied memory­
to-memory 

RPL has special key­
words and symbols that ler 
you nest multiline IF... 
THEN . ..ELSE constructs 
and FOR . ..NEXT loops. 
Other special keywords 
and symbols offer named 
subroutines and functions 
of arbitrary length, 16-bi[ 
integer arithmetic and log­
ical manipulations. burlt-in 
character-string handling. 
stack-management direc­
tives that include n-index 
and n-rotate, access to 
machine language. prede­
1ned arrays with numeric 

and sering contents, local 
and global symbols, and 
forward and backward 
symbolic re ferences. 1nclud· 
ing GOTO. Also provided 
are GET, INPUT, and 
PRjNT operators. 

The RPL Compiler. in­
cluding a 60-page user's 
manual, is available on disk 
for 549.95 or on cassette 
for 544.95 . The complete 

Compiler and Symbolic De­
bugger costs S80.9 I on 
disk or 57 1.9 1 on cassetre: 
manuals are available for 
sJO and 54, respecnvely. 
For details. contacr Samur.31 
Software. POB 2902, Pom­
pano Beach. Fl 33062. 
(800) 327-8965. ext. 2: rn 
Florida 1305) 782-9985. 
Circle 555 on inquiry card. 

Take Your Projects 
to Task 

Task is a management 
cool to help you schedule a 
projecr. It combines the pro­
cedures of PERT (Perfor­
mance. Evaluation. and Re­
view Techniques) and the 
Critical Path Method. which 
divides a comple pro1ecr in­
to assrgnments and deter­
mines which are critical to 
che overall complerion of 
the prqject . Task determines 
the scheduled start and 
completion daces for each 
assignment in a proJecr. 
which casks cannot be 
delayed If the prqJect Is to 
be compleced on time. and 
the amount of WT1e each 
noncritical task can be de­
layed without affecting the 
completlon date of a pro­
Jecr. Among the opdons in· 
eluded with Task are the 
ability to create a ca lendar 
to work with a particular 
work schedule. an ex· 
panded Gantt diagram. and 
a management report that 
can detail each cask, 1nclud­
1ng its start and finish times. 

Task is 3 compiled pro­
gram running under CP/M. 
rt costs S329 and 1s avail· 
able from AM51. Suire 200. 
1935 Cliff Va lley Way NE. 
Arlanla, GA 30329. (404) 
634-9535. 
Circle 556 on inqulfy card . 
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Overlay Compiler 
An overlay struc ture is 

now possible wirh North 
Star BASIC under an exren­
sion to the Comstar com­
piler. Overlay structures dif­
fer from program chaining 
in that a root program seg­
ment and selected program 
va riables remarn inracr 
w hen a new program seg­
ment rs rmroduced. Over­
lay structures permit large 
programs ro be execured. 

The Overlay extension is 
swtable for menu·dnven 
programs and includes a 
Comstar.CP/M capability . 
The Overlay extension is 
available to reg is tered 
owners of the Comsrar 
compiler for s75 from Allen 
Ashley. 395 Sierra Madre 
V illa. Pasadena , CA 
9 I I 07, (213) 793-5748. 
Circle 557 on inquiry card. 

Smartkey for CP/M 
and Software 
Applications 

The Smartkey 1s a key· 
board utility for the CP/M 
op raung sys tem thar 
solves Lhe problem of rn­
compaubilir:y between the 
console keyboard hard­
ware and applications soft· 
ware. The program acts as 
an 1nrerface between rhe 
keyboard and CP/M by al ­
lowing the user to " rede­
fine'" che keyboard . Codes 
generated by Individual 
keys can be changed at 
will or made to generare a 
sequence of characters at 
each keystroke. The key· 
board's layoul can be im­
proved or customized for 
part icular applications son· 
ware. and sets of key de­
finitions can be saved to 

disk for later use. Defin i­
rions can be altered ar any 
time . 

Smartkey does not re· 
quire hardware or sorr­
ware knowledge ro install 
or use . It 's available for S39 
from FBN Software. I I l I 
Sawmill Gulch Rd.. Pebble 
Beach. CA 93953, (408} 
373-5303 . 
Circle 558 on rnquiry card . 

Mall-List Manager 
The One-Disk M ail-List 

Manager is a marling-list 
management and a label· 
printing utilir:y for Radio 
Shack's TRS-80 Models I 
and Ill. The program disk 
can hold 430 records tt1a[ 
include name. company. 
address, and zip code. 
Records can be sorted al­
phabetrcally or by zrp code 
using machine language ar 
a speed of I00 records 
every 3. 5 seconds. Entries 
are made on a firs[·name· 
fi rst basis. and muJnpJe en ­
tries are handled by s1ngle­
keystroke repetition of the 
address. Labels can be 
printed from sorted or un­
sorted lists and by any 
comblnarron of select1on 
fields. O rher features in­
d ude a label-selecting Print 
Key that can print labels for 
any geographic area (Le .. 
my. si::ate. or zrp code) . 

The One-Disk Mail-L ist 
Manager requires 32 K 
bytes of memory: conver­
sion to Model Ill DOS 1s 
necessary. Ir cosrs S34.95 
and is available from Man­
hattan Software , PO B 
I 063 , W oodland Hills. CA 
91365 . M asterCard or Visa 
holders can order by calling 
(213) 704-8495 , 
Circle 559 on jnquiry card. 

Continuous Wave 
lnterface for TRS-80 

MFJ Enterprises· CW 
/continuous wave) Trans­
cerve Program and Hard­
ware Interface lers you 
send CW on your key· 
board and receiv CW on 
your video-display screen . 
It features a rri-split screen 
For received messages, 
transmi t buffer. and pro­
grammabre message index. 
Its texr buffer can hold 
3295 characters when 
used with a I 6K·by te ma· 
chine. and it can be pre­
loaded while receiving 
messages. The package 
l1as ten r99-character pro­
grammable message mem­
o ries with on-screen mes· 
sage rndex. Messages can 
be repeated or combined, 
and speed is adjustable 
from I 2 to 55 words per 
minute (wpm) . For group· 
code practice. up to 2200 
cl1a racters can be stored . 
The package automatically 
receives up to I 00 wpm 
and allows you to store up 
ro f,ve screens of received 
CW. When the transmit 
buffer's empcy. the mode is 
aucomat1cally changed to 
receive . 

MFJ 's hardware rnrer­
face plugs between the 
transceiver and the com­
purer wrthout modifica· 
c1ons The cassette-based. 
disk-compatible program 
and the hardware-interface 
p.:ickage run on a I 6K-byce 

llFJ CW COllPUTER I NTERFACE 

0 ­ /11!1 
-.oou.e 

A or' • • • •PJ-U10 

TRS-80 Model I or Ill . The 
Transceiver and Hardware 

Interface costs S99.95 . plus 

a S4 shipping charge. Con­

tact MF J Enterprises rnc. 

POB 494. Mississippi State, 

MS 39762. (601 ) 323-5869. 

MasterCard or Visa horders 

can order by caHing /800/ 

647- 1800. 

Circle 560 on inquiry card. 


Let Your Modem 
Do the Talking 

The automated sales 
force at Telephone Soft­
ware Connection delivers 
its products at any time of 
the day or night over tele­
phone lines. The Connec­
tion's A pple-compat lb le 
software comes witl"l com­
plete documentation em­
bedded In the programs. 
The Connection presently 
offers telecommunrcat1ons 
softw.:ire. games. and edu­
cational programs. as well 
as utflities for the Apple II. 
Several free programs are 
offered by means of the 
telecommunications hook­
up . 

Fo r more information, 
contact Telephone Soft­
ware Connect ion Inc .. 
POB 6548. Torrance. CA 
9o5o4. r2 i 31 516-943o. 
The telephone number for 
the modem connection is 
12 I 3) 516-9432 . Paymem 
is by credit card. 
Circle 56 1 on jnquiry card . 

M~r<h 1~82 it'l BYTE Publiatioru lnc 477 



What~s New? 

Educatlonal 

Game Show 


The Game Show is a 
multlpJayer educational 
game program featuring 
animated color graphics. It 
comes wlth games ln vo­
cabulary, hlsroiy, algebra. 
sailing. ·and computer 
terms. An authorfng sys­
tem that lets you add your 
own toprcs is provided. 

The Game Show runs 
on the Apple computer. ft 
costs s45, which includes 
documentation, a one-year 
warranty. and a backup 
disk. Availabre at computer 
dealers or directly from 
Computer-Advanced Ideas 
ltic., .Surte 34 l , I 442A 
Walnut St.. Berkeley. CA 
94709, /4 ISJ 526-9100. 
Circle 562 on inquiry card. 

Proflle Ill + 
The Profile HI + is a dara­

base managemenr pack­
age for Radio Shack's 
TRS-80 Model ru computer. 
ft can communfcate wfth 
Personal Software's Visl· 
calc finandat·-modeling pro­
gram and wrrh Radio 
Shack's Superscrips;t word­
processing program. This 
combination gives the 
Model Ill owner a complete 
management-in formation 
tool. 

Profile Ill + is menu­
driven with user options 
appearing at the bottom of 
the screen. Customized or 
special limited menus can 
be created. The .sysrem·.s 
screen editor lets database 
designers vrsually organ;ze 
an inpul screen, and fields 
and user prompts can be 
moved by means of func­
tion keys. Screens can be 
password-protected. Up ro 

478 Marek 198.Z © BYTE Publica.don~ lt1< 

99 fie!ds per record can be 
defined. and as many as 
64,000 records are al­
lowed. Maximum record 
size is I 020 characters Up 
co 36 fields can be 
searched or sorted. and 
wild ca rds containing 
partial-Field va lues are per­
mitted. 

P(ofile nr + requires: a 
48K-byte TRS-80 Model IJI 
with a singfe disk drive. It 
costs $300, which includes 
manufacturer-supplied up­
dates. Contact The Small 
Computer Company fnc., 
40 West Ridgewood Ave., 
Ridgewood. NJ 07450, 
r2011 445-5643 . 
Circle 563 on Inquiry card. 

Integrate Real-Time 
Software Tasks 

The Multi-Tasking Kernel 
fs a tool for Integrating 
multlple reaf·time software 
tasks Jn 8085-, ZBO-. 6502-. 
6800-, and 6809-based 
microcomputer products. 
The package includes 
source code for a basic 
multitasking organization 
in which tasks seff-sched· 
ule in a round-robin fash­
ron. The package pro­
vides the user with guides 
ttlrough a senes of en­
hancements for carrying 
out sophisticated, interrupr­
lnltfaced, preemptive priori­
ty dynam1c-rask schedul­
ing. Also included are 
descriptlons of dedicated 
and shared resource sched­
uling, lime-slice scheduling. 
and Intertask communica­
tion schemes. 

The Mufti-Tasking Kernel 
costs s195, which includes 
assembly-language source· 
code implementations for 
the 8085. ZBO. 6502. 
6800. and 6809 rnicropro­

cessors. Contact US Soft­
ware. 5470 Northwest In· 
nfsbrook Pl. . Portland, OR 
97229, j503) 645-5043. 
Orcle 564 on inqutry card. 

BASIC Editor for 
TRS-SOs 

EDIT fs a full-screen 
BASIC edftor for f<adlo 
Shack 's TRS-80 Models I 
and Ill. Ir features a fJoating­
polnr cursor with auto­
matic repeat functions and 
a ScrJpsit-Hke control struc­
ture for easy handling. 
More than 30 commands 
permir professfonal-qua rrty 
editing of BASIC text at the 
charaaer, word, line, or 
block leveL 

EDIT was developed rn 
England by Southern Soft­
ware . It costs S40 and is 
being d1srr1buted fn rhe U.S. 
by Allen Gelder Software. 
POB l 1721 . Marn Post Of· 
fice, San Francfsco, CA 
94101. 
drcle 565 on inquiry c;ird . 

Insurance 
Rating Programs 

0 ion Business Systems' 
Orionrater programs could 
make the insurance 
agent's rating book a piece 
of the past. This series of 
property and casualty rat­
ing program can quickly 
compare and print out 
quotes . They are simple m 
operare and do not require 
insura nce or rechnlca/ 
backgrounds. Among the 
programs available are 
Auto insurance. Home· 
owners/Condo Owners 
and Renrers insurance, 
Commeroal Truck insur­
ance, and Commercia l 
Uabtllty insurance. 

Mosr Orionrater pro­
grams run on 48K-byte 
Apple II Plus computers 
equipped with a disk drive 
and controller, a monitor, 
and a prfncer. Prfces range 
from 5475 ro 5750. For 
complete spec1ficat1ons, 
contact Orfon Business Sys­
tems. Suite 102. 11777 Ber­
nardo Plaza Court San 
Diego, CA 92128, (714) 
485-8580. 
Circle 568 on inquiry card. 

C/80 CompJler 
G80 Is a compiler for the 

C programming language 
that provides random-ac­
cess me 110 (inpuUoucpur) 
and Macro-80 compatlbili­
ty. lt generates 8080 as­
sembly-,anguage code for 
the assembler or tor Micro­
soft's Macro·80 relocatable 
assembler and linking 
loader. All C language con­
trol statements and arich­
metic and logical operators 
are supported as weU as 
character and I 6-bit n 
reger daca, pormers, arrays, 
sLrings. data fnltfa lizatlon. 
fnline assembly language. 
conditional compilation, 
and mosr preprocessor 
functions. 080 s run-time 
library provides .srandard C 
110 functions and features 
dynamic storage ailoca­
tfon, 110 redirection. and a 
run-rime execution-profile 
facflity for easy program 
optfmircition. 

C/80 Jacks srructures. 
pointers to pointers. and 
long and floa tfng data 
iypes. Available on 8·1nch 
CP/M disks and on 
5 Y4-lnch Hea rh/Zenrth 
CPIM or HOOS disks, 080 
costs S39.95. Contact The 
Sofcware Toorworks. 
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14478 Glorlerra Dr.. Sher­

man Oaks, CA 91423, 

(213/ 986-4885 . 

Circle 569 on Inquiry card . 


Atari Graphics 

Composer 


The Graphics Composer 
1s a Joystick/paddle graphics 
software package for Atari 
400/800 microcomputers. 
Wirh it you can draw the 
outJfne of a piccure in l1igh­
resolution screen mode 8 
or 7 using ajoystick or pad­
dle; chen you can use color 
fi lHn, color brushes. and 
text to complete your 
graph.lcs scheme. The 
graphics can then be saved 
to disk or cassette. 

Graphics Composer ls 
supplied with a Geometric 
Figures program char 
allows you to define circles. 
triangles, polygons. paraf· 
letograms, and cngonomet· 
ric cuNes. Graphics Com· 
poser is available in borh 
casserre and disk versions 
for 539 95 , It requires 32K 
bytes of programmable 
memory. Contact Versa 
Computing Inc. Suite l 04, 
3541 Old Conejo Rd,. 
Newbury Park, CA 91320, 
!805) 498-1956. 
Circle 570 an tnquiry card. 

New C Compiler 
Phase One Systems has 

unveiled a C compiler for 
1cs Oasis operacing sys[em. 
Oasis C supports most 
Unix Version Seven C fea­
tures. Ir produces ZBO as· 
sembler code and is pro­
vided wrth an optJmizer 
that reduces compiled 
code berween 30 and 
50% . Among the attrl· 
bures of Oasis C are 

pointers. structures. assign­
ment operarors, a full 110 
/inputJoutputJ library. and 
compile opr ons. A version 
or Oasis c for rhe 16-blt­
compatible Oasis- 16 Will be 
available. 

Oasls C com S250. For 
complete derails, contact 
Phase One Systems Inc. , 
Suire 830, 7700 Edgewater 
Dr.. Oakland, CA 9462 I . 
(415) 562-8085. 
Circle 571 on Inquiry card . 

PERIPHERALS 


Model Ill 

Cash-Register 


Expansion System 
The CR· I BO ls a cash 

regis ter/poinr-of-sale ex· 
pansfon system for the 
TRS-80 Model Ill microcom­
puter. It stores transactions 
for up to I 00 employees. 
saves eight methods of 
payments, and provides 1n· 
ventory control and com· 
plere repor ting. The 
CR-180 can produce daily 
sales and cash report3 by 
employee and by type of 
transaction. inventory 
usage reports. and gross 
profit computation . Also, 
price and shelf labels can 
be p inted. 

The CR· 180 expansion 
system is supphed with an 
electronic cash drawer and 
a receipt printer which plug 
direc[ly into the TRS-80 
Model Ill. Audio has been 
added for keystroke confir­
mat ion . Prices ra nge 
from S900 [Os 1900. Con­
ract lnregrared Cash Reg­
ister/Futureso~. Southern 
Region, Suite 203. 2301 
Park Ave.. POB l 446. 
Orange Park. FL 32073, 
(904) 269-19 l 8. 
Circle 572 on inqu ry card. 

Draft- and letter­
Ouallty Printer 

Primer Systems' Model 
1800 printer can produce 
both correspondence- and 
draft-quality printouts. It is 
plug-compatible with IBM 
Series I or System 34/38 
computers as well as Uni· 
vac. Burroughs. Honey­
well, DEC {Digital Equip­
ment Corp.), and Dara 
General computers. In the 
draft mode. the Model 
l 800 prints at 200 cps 
(cha racters per second) 
with a 7 by 9 dot-matrix 
format . In the corre­
spondence mode. 1t prims 
at 50 cps 1n a 40 by 18 for­
mat. The Model J800 
features a forms-length 
setecror switch and quiet 
operation 

The Model 1800 printer 
is available for 52695 from 
Printer Systems Corp.. Suite 
104, I West Deer Park Rd .. 
Gaithersburg. MD 20760, 
(30 1) 840-1070. 
Cfrcle 573 on inquiry card. 

110 Control Card 
The GS 191/0 ca rd is an 

interface between the 
Multibus and Gordos 
indus try -srand ard PB· 
I 6/PB-24 110 (input/outputj 
module boards. The card 

can conuol up (0 72 AC or 
DC input or ou tpur 
rnodujes fn any cornbina· 
rion or position on the 1/0 
module board. It can also 
serve as a general-purpose 
TTL /transis tor- transistor 
logic) Interface card foJ 
control of up co 7 2 bidirec­
tlonal 110 lines. 

Gordos lncernariona t 
also has interface cards for 
the RM-65, the Exorcisor IL 
and STD bus. The GS I 9 
1/0 card is priced ac 5500. 
For details, conracr Gordo.s 
Corp.. 250 Glenwood 
Ave., POB 100, Bloomfield. 
NJ 07003, (201) 743-6800. 
Circle 574 on Inquiry card. 

Analog Perlpheral 
The Analog Peripheral Is 

a self-contained 8-bit AID 
/analog-ro·dTgital) con­
verter thar can connect to 
any computer. It has a 
swfrch-selectable RS-232C 
output line with data trans­
mission rates from 1 i o ro 
9600 bps (bits per second). 
Other features include a 
26-pin parallel output, four 
input channels. conversion 
speeds of I00 microsec­
onds. power supply, and 
p lug -in se ns ors fo r 
temperature, light and 
other analog signals. For 
complete details on the 
Analog Peripheral. contact 
Cambridge Development 
Laboratory. 36 Pleasant Sc., 
W atertown. MA 02172. 
/6171 926-0869. 
Clrcle 575 on inquiry card. 
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Genius Display System 
The Genfus is an Apple- developers. and the h1gh­

compa rib I e. full-page resolurion display has an 
video-display terminal. The 87 MHz bandwidth and 6K 
I S-1nch Genius displays 57 bytes of high-speed buffer 
lines of text by 80 charac- memory. 
rers. or optionally 66 lfnes The Genius 1s supplied 
by 80 characters. The with an Apple rnrerface 
Genius is compatible with card. It is available for 
the Wordstar word-pro- s1795 from MJcro Display 
cessing system and many Systems Inc.. 514 Vermil-
CP/M-ba sed programs. lion St.. Hastings. MN 
Large sections of code can 55033 , /612) 437-2233. 
be displayed at one time. Circle 576 on inquiry card. 
which is a plus for software 

Slngle-Pen Drum Plotter 
The Complot CPS-20 is a oency CPS-20 operates at 

single-pen. I I -inch drum 3 inches per second at a 
plotter that can interface resolution of 0.005 inch. It 
with most computers. The costs 53995 . Con tacr 
only alteration needed to Houston Instrument. One 
use the CPS-20 with dif- Housron Square. Austin. 
ferenr computers is the TX 78753, (512) 837-2820. 
switching of a single inrer- Circle 577 on inquiry card. 
face card. The high-effi-

Line Controller Adds 
Voice Synthesis 

The SLC-11 is a serial line 
controlfer that combines 
microprocessor intelligence 
wirh a versarile voice-syn­
thesis capability. The con­
rroller can automacically 
dial celephone lines and 
t31k by means of its elec­
tron1ca lly synthesized 
votce. It can listen and re­
spond to incoming mes· 
sages chac originate at a 
remote terminal or are gen­
erated by a telephone key­
pad. The SLC-ll's vocab­
ulary includes more than 
300 words as well as the 
complete alphabet and 
numerals. and it will spell 
any word it cannot say . 

The SLC-11 provides ASCII 
input/output. Touch-Tone 
input. printer ourput, exter­
nal amplifier output and 
synthesized voice output. 
A built-in power backup is 
provided by rechargeable 
batteries. In addition. Che 
SLC-11 features an auto­
dJal/auto-answer modem; 
I6K. 32K. or BOK bytes of 
programmable memory; 
and automatic time and 
date entry with day. 
month. and year. AppJfca­
rions include data collec­
non and transm1ss1on. tele­
phone access to large data­
bases. alarm signaling. and 
secunty or facility moniwr­
ing. Connections ro exist­
ing computer systems are 
made by standard RS-232( 
or 20 mA seriaHoop inter­
face. 

In single-unit quantity. 
the SLC-11 coses s 1975. 
Contact Digital Pathways 
Inc.. 1260 L'Avenida. 
Mountain V iew. CA 
94043. 1415) 969-7600. 
Circle 578 on inquiry card. 

Dot-Matrix Printer 
NEC Home Electronics' 

PC-8023A dot -matrix 
printer can bidirectionally 
print the upper- and lower­
case ASCII (American Stan­
dard Code for Jnformacion 
Interchange) character set 
featured on the PC-800 l A 
microcomputer. In addi­
tion. the primer provides 
many Greek. mathemat· 
icaL and graphics symbols. 
The high-speed PC-8023A 
is equipped with a stan­
dard parallel interface and 
fearures the ability to prim 
dot-graphics screens on 
paper. Up ro three copies 
of fanfold, roll. or cur-sheet 
paper and ongrnals are 
possible using either pin- or 
friction-feed delivery. Paper 
widths range from I 1.5 ro 
25 cm 14 Vi ro 10 inches) . 

The PC·B023A's marrr 
options include 7 by 9 
English or 8 by 8 graphic 
and dor grapt1Jc. ranging 
from 40 columns by 4 
characters per rnch to r 36 
columns by I 7 characrers 
per inch. Pnnt speed rs I00 
cps !characters per 
second). and all foncs fea­
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ture fixed· or propomonal­
spaong format opnons at 6 
or 8 hnes per inch, plus 
y,.. ~·1nch incremental line 
feed. 

The PC-8023A printer 
costs 5795. Contact NEC 
Home Electronics USA, Per­
sonal Computer Division. 
1401 Estes Ave., Elk Grove 
VIiiage. IL 60007. (312/ 
228-5900. 
Circle 579 on Inquiry card. 

Apple II ROM Board 
Tl1e Andromeda ROM 

(read-only memory/ Board 
lers you plug utility pro­
grams 1nro your Apple IJ 
and access them without 
loadJng from disk. The 
Board has space for 2K· or 
4K-byte PROMs /program­
mable read·onJy memories) 
and It can accommodate 
2K-byre programmable 
memory devices. (This 
gives you read/wrire capa· 
b1lities for developing cus­
rom PROM programs.) 
Two 2732 PROMs allow a 
tmal of BK byres or mem­
ory on U1e ROM Board. 

The ROM Board 1s sup­
plied wit11 a utility ROM 
that gives you five options 
Wjtll your Applesoft pro· 
grams: you can perform 
automatic line numbering, 
alphabetize a disk catalog, 
conrrol a program list with 
a page mode. restore 
crashed Applesoft pro­
grams 1n memory, and 
creare a disk w ithout using 
the disk operaring system . 
The ROM Board with utility 
ROM costs s l 25 and is dis­
tributed by Computer Data 
SeNices. POB 696. Am­
herst. NH 03031 , !603) 
673-7375. 
Circle 580 on inquiry card. 

Heavy-Duty Printer 
The Model MP I 50 

marrix prrncer t1as a heavy-
duty pnnt head, rated for 
continuous duty. wkh an 
expected life 1n excess of 
I00 mi/Hon characters . 
Characters are formed bidr­
rectJonally 1n a logic-
seeking mode to optimize 
system throughpuc. Nine 
pnnr wires provjde clear 
characters with true de· 
scenders and underscores. 
The MP l 50 can pnnt l 36 
characrers per line ar I0 
characters per inch. or up 
ta 226 columns can be 
printed by selecting the 12­
or 16. 7-character-per-inch 
density . Double-width 
characters are so~ware-

selectable. A 7 by 9 matrix 
font is used for high-speed 
daca pnnting and an l 1 by 
9 serif-style marrix fom can 
be used for high-quality 
printouts The MP l 50 fea­
tures che standard 96-char­
ac~er ASCII !American Stan­
dard Code for Information 
lnrerchange) set with four 
suap-selecrable foreign 
fonts. 

The MP I50 Is capable of 
high-resolution dot-ad­
dressable graphics for plot­
ting. prinling of screen 
graphics. and drawing of II­
lusrrarions . Forms handling 

1s carried out by a stepper-
motor-drive tractor paper 
feed that can be adjusted 
to accept forms from 7.5 to 
38 cent1merers /3 to I 5 
1nchesj in width . Eighr 
user -selectab le forms 
lengths . skip-over-per­
foraUon. and six user­
selecrabie character den· 
srtJe.s are feacured. 

The MP ISO's 1K-byte 
buffer 1s expandable to SK 
bytes. and its Centronics-
Lype interface can accept 
parallel TTL !translstor-tran­
s1scor logic) level data at 
over 1000 characters per 
second. Optionally. an RS· 
232C serral interface can be 
added to che MP 150. The 
RS-232C interface can ac­
cept data at any one of 
seven rate.s up to 9600 bps 
jbits per second) and it sup­
ports X-ON/X-OFF and 
ETX!STX protocols. An­
other option 1s an IEEE-to-
Centronics interface 
adapter card for connect­
ing devices with an IEEE-
488-bus output port. 

The Model MP l 50 
printer costs s !095 . Con· 
racr MPI. 4426 South Cen­
tury Dr.. Sate Lake City, UT 
84 107. (80 1) 263·308 r. 
Circle 581 or; Inquiry card. 

Universal Systems 

Interface 


The Shugart Associates 
Systems Interface (SASl/ 1s a 
universal interface that 
allows streaming-tape car­
tridge and floppy· and 
Winchester-disk drives ro 
use a sr.andard sysrem in­
cerface. SAS/ elJminates 
having to develop new 
controllers. hosr adapters. 
and software drivers each 
time a new memory device 
is integrated into a system. 
Other SASI operaring fea­
tures include the ability co 
attach up to eight host pro­
cessors and controllers per 
SASJ bus. a search capa­
bility to assist file-manage­
ment systems in locanng 
key parameters. multiple 
command types. and self­
arbitration for comrot of 
the SASI bus on a memory­
device-priority basis. 

SASI Is already available 
on Shugart 's SA I 400 Series 
of disk-drive controflers . 

In OEM (angina/ equip­
ment manufacturer) quan­
tiries. the price for Shugart's 
SA 1400 series of disk-drive 
controllers with an SASJ in­
terface begins at S565. For 
complete details, contact 
Shugart Associates. 475 
Oakmead Parkway. Sun· 
nyvale. CA 94086. (408) 
733-0100. 
Circle 582 on nquiry card , 

Scorpio Family 
The Scorpio famity of 

8-inch W inchester disk 
drives from Ampex have 
an average access time of 
30 milliseconds w ith a 
data-transfer race of 1.2 
megabytes and an average 
latency of 8.3 milliseconds. 
This is achieved by means 
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of a linear voice-coil ac­
tuator 1n a closed-loop ser­
vo system. All critica l com­
ponents are enclosed in a 
sealed module m assure 
long-rerm reliability and 
data integrity. Addinonal 
features ensuring data In­
tegrity include head-land­
ing zones, module shock 
mounting, and self-actuaL­
1ng head-carnage and disk­
sprndle Jocks. Mean rime 
between failures 1s i 0,000 
hours. 

The Scorpio family is 
available in rwo versions: 
Model 48 with 49.7 mega­
bytes of storage and the 

Wireless 
Bulldlng Automation 

The TeJebrain RS-232C is 

a w ireless computer inrer­
face thar can communicate 
programmed, automated­
sw1rch 1ng dec isions 
throughout an enrire facili­
ty using the exjs[ing AC 
wiring. Jt can transmit 
switching dem1ons ema­
nating from a hosr com­
puter. per software devel· 
oped by t11e facility. ro any 
one of l 600 independent­
comrol points. or Tele­
sw1tches. The TeJeswrtch 
recieves and 1demifies the 
command and performs 
the necessary sw1tch1ng. 

482 M•rch 19&1. i:i BYTE Publkatloru In< 

Model 80 with 82.9 meya­
bytes of unformatted stor­
age capacity and 20, 160 
bytes per track over 823 
cylinders . The Model 80 is 
interface-compa tible and 
sofrware-cransparent to 
any host syscem using 
industry-s tandard 80 ­
megabyte disk drives, such 
as the Ampex DM-980. 

For further derails on the 
Scorpio family . comacr 
Ampex Corporation. Mem­
ory Products 01v1s1on, 200 
North Nash St. , El Segun­
do. CA 90245, !213) 
640-0150. 
Circle 583 on Inquiry card. 

Telebra1n incorporates 
National Energy's Solu[lon 
I00 and Solution I 600 pro­
grams and the TeJega1n 
amplifier. The Solution I00 
software incJudes indepen­
denr programmable con­
trol of up to 83 unique 
prnnts allowing for 7-day 
programming. darly scart· 
up. shut-down. and duty 
cyclJng . Telebra1n can Inter· 
face with any computer 
thar has an RS-232C serial 
output port. 

Applications inc lude 
faolity managemenr and 
aummatlon 1ncJud1ng light· 
1ng control. acrrvarion of 
security systems. materials 

handling. and energy man· 

agement encompassing 

load scheduling. demand 

limiting. duty cycling. opti­

mum start-up, and so on, 

based on analog 1npur. For 

complete details, comact 

Nanonal Energy Corp .. 

1795 Wlllismn Rd., South 

Bu rlington . VT (800) 

451-34 1 O; jn Vermont 

[802) 658-6445 . 

Circle 584 on inquiry Gird. 


Color Word­
Processing System 
NEC Home Electronics' 

color word-processing sys· 
tern features a seff-teach­
ing program and a l 2,000­
word dictionary . The sys­
tem is menu-driven, which 
red uces the possibility for 
errors. and features an­
green text, instructions 1n 
yellow or blue, and violet ­
highlighced porenriar dele­
tions. The sysrem provides 
automatic page number­
ing, draft printing wrchout 
leaving Che documenc . 
stock-paragraph and form­
lecrer appending co any 
document. automarrc disk­
overflow routine. user­
oriented documenc name 
listing, unlimited headers 
and footers, disk-supply in­
dicator. single-key com­
mands, and block move, 
copy. delete, write, princ. 
and justification capabm­
ties. 

When combined wrth 
NEC's PC-800 1A micro· 
computer. color monitor. 
printer, J/O (input/output) 
unit, and a disk drive. the 
color word-processing sys­
tem adds the fin.al touch to 
a complete compurer sys­
tem thac costs Jess than 

56000 . Contact NEC 

Home Electronics USA, 

PersonaJ Computer Div., 

l40l Estes Ave ., Elk 

Grove VIiiage. IL 60007, 

(3 J2) 228-5900, for com­

plete details. 

Circle 585 on inqulry card . 


Portable Terminal 
Has Modem and 

Printer 
Business people will find 

rhe Lex-21 portable print· 
jng and communicacions 
terminal useful 1n prov1d1ng 
access to remoce compuc­
lng services, Jn field service. 
for inventory checks, ac­
counting systems. elec· 
tronic maiL and up-ro-rhe­
mlnute price quotations. 
Lex-21 features a 59-key 
ASCII !American Standard 
Code for Information Inter­
change/ keyboard and a 
40-column thermal primer 
with upper- and lowercase 
descenders and a 5 by 7 
dot-matrix charaner for­
mat. Jt has a built-in full ­
duplex 300 bps jblts per 
second) modem with 
originate or answer modes, 
Bell 103A compa nbil1cy. 
and an FCC-approved 
handset connection. l[s 
indusrry-compatible asyn­
chronous communrcations 
protocol allows transmis­
sion at l 0 or 30 characters. 
Its batte1y-backed memory 
includes a IK-byte receive 
buffer and 2K byres of 
comp ose and edit 
memory 

The Lex-2 I costs s r l 95 . 
For details, contact Lexicon 
Corporation. l 54 I North­
west 65th Ave .. Fort 
Lauderdale. FL 333 i 3. 
!305j 792-4400. 
Circle 586 on inquiry card. 
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V ideo Selector 
The Archer Video Selec­

tor is a compact. push-but­
ton v1deo-sw1tch1ng and 
control cenrer designed to 
ehminare 1he need to re­
peatedly change cable 
connecnom . It s1mpJiF1es 
signal routing even for 
complex home video sys­
rem s. Two banks of push 
butror 15 provide rhe neces­
~ary swrrchrng and s1gnaJ 
routing between four 
75-o tim coaxial inputs and 
one phono 1acJ< w rr1ree 
75·ohrn coaxia t ourputs. 
The 1npucs perrrnr rile con­
nernon or any combJna­
r1on of /iv video sources. 
such as cable telev1s1on, an 

ROM Simulator 
LamM lnsrrumenrs · 

ROM fread·only memory) 
simulator 1s designed ro re­
side 1n an Apple II-based 
devefopment system for 
use in deverop1ng software 
ror another. "target" com­
puter. The devKe can cake 
Che place of a ROM. PROM 
/programmable ROM) . or 
EPROM (erasable program­
mab le ROM) normally 
locatecl 1n the target com­
purer and rs useful for de· 
velop1ng softwa re eventu ­
ally descrned ro be placed 1n 
ROM. The ROM s1mularur 
conneccs ro the target 
compurer by means of a 
24-pin dual-lnhne package 

antenna. a videocassette 
or vrdeodisc player. a 
camera, and a small com­
puter. The three outputs 
al low simultaneous view­
ing and recording or a 
serened rnput 

The Archer Video Selec­
mr offers a signal-path 
bandwidth from 50 to 900 
MHz. No power 1s re­
quired. The Archer Video 
Selecror com s79 .95 and is 
ava1labJe ar Radio Shack 
stores and pamc1par1ng 
dealers . Contac r Radio 
Shack, r800 One Tandy 
Center. Fort Worth. TX 
76102, (817) 390-3300 
Circle 587 on inquiry card. 

!DIP) and a ribbon cable 
The double-sided ROM 

s1 mu1awr has plared ­
through holes. s1lk­
screened legends, gold­
plated coniact Fingers. and 
is solder-masked . It has 2K 
bytes of high-speed. low­
power, CMOS (comple­
mentary meraJ-oxide semi· 
conducror) static program­
mable memory that resides 
1n hexadecimal C800 to 
CFFF 1n the Apple IJ mem· 
ory map. a contains lhe 
neces~ary logic to auromat­
1cally swrtch control of the 
address and data bus from 
the Apple II m Lamar In­
struments ' Superk1m (1 .e .. 
target) ROM sockets. The 

price 1s S295 . Conracr 

Lamar Instruments. 2107 

Arresia Blvd .. Redondo 

Beach. CA 90278. (2 13) 

374-1673 . 

Circle 588 on inquiry card . 


Options Package 
for OS 180 Printer 
Datasourh Computer's 

specraJ package of options 
for Its OS I80 matrix prinrer 
includes graphics. com­
pressed prJnr , display 
mode. an expanded buffer. 
and a dol-addressable ras­
ter-scan feature tf1at lets 
you print computer-gener­
ated charts and graphics. 
Under program control, srx 
print wires can be ad­
dressed ro prim h1gh-den­
sjty output ar a r soJutron 
of 75 by 72 dms per jnch . 

In rhe cornpres.sed pnnr 
mode. the package permits 
manual or program selec­
non of print sizes including 
10, 12, and 16.Scriaracrers 
per inch as wen as ex­
panded modes of 5. 6, and 
8 25 characrers per inch. 
This permits the OS 180 to 
prim from I 32 columns on 
an 8 '/1-inch form to 217 
columns on a 14%-inch 
form . 

Tf1e dJsplay mode lees 
you pnnt out or " display" 
th e nonprinting ASCII 
!American Standard Code 
for ln formaeio n Inter· 
change) comrol codes . 

Th package of options 
com s I so. The OS 180 
printer. wr11ch operates ar 
180 cl1aracters per second. 

costs S595 . Contact Dara­

souch Computer Corp .. 

4740-A Dw1gl1t Evans Rd .. 

Charlotte, NC 282 I 0, (704/ 

523 ·8500. 

Circle 589 on inquiry card. 


MISCELLANEOUS 


W ire-Wrap Tool 
The Model OK-729 

pneumatic wire-wrapping 
tools feature premion sreel 
drive components en ­
closed in a Lexan-re­
lnforced case. A positive in­
dexing mechanism with 
adjustable stop location 
and a 6-faor (2-meterj flex­
ible air hose are provided. 
The OK-729 is available in 
two versions: a 5000 RPM 
(revolutions per minute) 
version and a model with a 
hJgher torque and a speed 
of 3000 RPMs for cut/strip/ 
wrap appHcations. Both 
versions are designed to 
aperate at 80 to I00 
pounds per square Inch 
and are fully ra ted for 
11eavy-dury applications on 
wire as large as 18 A WG 
(American Wire GuageJ or 
for more delicate work on 
wire as small as 30-32 
AWG. 

The OK·729 wJre-wrap 
wol is available for 
s188 .57 . Contact OK 
Machine and Tool Corp .. 
3455 Conner St.. Bronx, 
NY 10475. (212) 994-6600. 
Circle 590 on inquiry card. 

New EEPROM 
The ER5716 EEPROM 

/electrically erasable pro­
grammab i e read -only 
memory) is the newesr 
member of General lnstru­
menr MicroeJecrronics' line 

M•rch 1911l © BYTE Pubbcotioru lrw: 48J 
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of electrically alterable 
nonvolatile memories. Ir's 
based on N- (negative-) 
channel sil!con-gate 
MNOS imetal-nrtride-oxide 
sem iconductor) tech­
nology and Is designed for 
applications thac require a 
large t! 6K-bit) memory, 
such as microprocessor­
program storage, where 
nonvo/atillty is essential 
but occasional data 
changes must be made. 
The ERS 716 fearures im­
proved access time and ln­
flnlre read capablHties. ft Is 
bulk-erasable and can be 
electrically reprogrammed. 

The ER57 I 6 EEPROM is 
available in single units at 
General lnsrrumem deal­
ers . In OEM !original 
equipment manufacturerj 
quantities. it cosrs S35. 70. 
Contact General Jnstru­
rnenr Corp .. Microelec­
tronics Div.. 600 Wesr 
John St.. Hicksville, NY 
11802, jS 16) 733-3107, 
for additional information. 
Circle 591 on inquiry card. 

Cope with Scopes 
The XYZ5 of Using a 

Scope will nor only show 
you how an oscilloscope 
works. but how to make 
one work tor you. D1v1ded 
inco r:wo sections, the 
primer first covers the nuts 
and bolts and oscilloscope 
conrrol functions, then ex­
pands to demonsrrare 
waveforms. waveshapes, 
and measurement tech­
niques. 

The XYZs of Using a 
Scope is available free 
from Tektronix Inc.. POB 
4828 , Portland. OR 
97208, /800) 547-67 l 1; In 
Oregon /8001 452-6 7 73 . 
Circle 592 on lnqufry card . 

Robotics Arm for 

Education and 


Hobby 
Caine Robotics of 

England recently Intro­
duced rhe Armdroid I, an 
educational and hobbyist 
manipulating arm. The arm 
has five axes of rotation 
(base, .shoulder. elbow, 
wrist up and down, and 
wrist rotate), a chree-flnger 
gripper, and is completely 
stepper-motor-driven. The 
Armdmid f wiU operate 
with any microcompucer, 
requiring onry .a latched 
8-bit paralJel port to inter­
face. The arm has a 17­
inch reach. can rift 10 
ounces, has a gripping 
force of 5 pounds and a 
resolution of 0.15 jnch. 

Caine Robotics intends 
to produce a newsletter for 
owners of che arm, as well 
as tntroduce new products 
to enhance the arm. such 
as tactfle sensors for closed­
loop operations. The ATm­
drold J ccm be easrry modi­
fied to accept experimental 
devices such as alternate 
grfpper devices. tactlle sen­
sors. micro switches, and 
potentiometers. 

The Armdroid l Is avan­

able 1n k1C form for 5595 
and includes 280 machine­
ianguage driver software 
for the TRS-80 Model I and 
the power/interface board 
kit. An assembled version is 
also available for 5695. For 
further information. con­
tact Caine Robotics Inc.. 
207 Northeasc 33rd St., Ft 
Lauderdale. FL 33334 or 
Caine Robotics Co. Ltd., I 
Station Rd ., Twickenham, 
Middlesex TW l 4LL. Eng­
land, l -892-7044; Telex: 
8814066 GCIC. 
drde 593 on inquiry card. 

High-Density 
Memory Requires 

less Space 
Electronic Designs' 

EDH-4816 IS a I 28K-byte 
high-density memory that 
requires only one fifth the 
area of an equivalent DIP 
(dual inline package) . The 
EDH-48 l 6 consists of eight 

Industry-standard 16K by 
1-bit random-access read/ 
write memories in carrfers 
mounted on a 32-pin SIP 
(srngle fnline package) . The 
EOH-4816 has all .standard 
operating modes. Access 
time 1s 200 ns /nanosec­
onds); cycle tfme is 375 ns. 

In single-unit quantities. 
the EDH-4816 costs S68. 
In l 00-unit quantities, the 
price Is 559. Contact Elec­
tronic Designs Inc .. 230 
Eliot St. , Ashland, MA 
01721 . (617) 881-5244. 
Clrcle 594 on inquiry card. 

TRS·SO Network 
Radio Shack will use 

ARCNET co provide a low­
cost. hfgh-speed local ner­
work for tile TRS-80 Model 
II microcompurer. ARCNET 
is the local netvvork com­
ponent of Darapornt's ARC 
jAt:rached Resource Com­
puter) system. ARCNET 
provfdes an 1nexpens1ve. 
efffciem means to Hnk a 
large number of computers 
together. Each computer In 
the ARCNET can access 
common databases. such 
as accounting. word-pro­
cessing information or elec­
tronic filing sysrems, and 
share periphera~s (printers, 
for example) rhroughout 
the network. In addition to 
Datapolm's new LSI ime­
graced·drcult nerwork fn­
terface. Radio Shack wfJI 
use ARCNET protocols and 
software for cost-effective. 
high-speed common-re­
source networking. The 
ARCNET wlll permit as 
many as 255 Model Us and 
their peripherals m be inter­
connected. 

Da tapoint processors 
and peripherals. such as its 



Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 


Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 

for as low as $1.94 each? 


Find the f lexible disc you' re ,now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 
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Ouollty 
M-emore~ meon.s quality p1oduc:1s that -you can d.apand on. 
Ouamy conlro1 et Memorex rnBilnt 5-lmrtrng wl4t• th& best 
ma• r;,Js llY'.Oit bl , COn.HnvOI 1$u l'llefla.~e ll)fOOQhOYt U'le 
~life m1nufmc1urln.gprooess. The tH>noUI oJ MemCJitt.ac'ei )'o-ara 
ot :Wlflrill'ICU tfl mt'QttO!ie: medi.n producUcm., ro:wl11no. fo1 
tns.tam::;e, lnproprfetarycoatlnQ tormut.aHons. Th mos! sopt1l't· 
•b•Vd 1t.:iUng i:uooeoures you"At find at1ywhe1e inthe buslrleu. 

H>O P4rc;,n~ Error F teer 
E.a~ G-nd e'A'!ry Memore:r; Flexible Disc it OO:r1ili O 10 be 100 
porcont trot tro . Eaah Ir C:il ~ OiiC:h U~lt>Je ctl&e ti leMed. 
lndrvldua11y. to Memore.la stringent .S:Canda.fdfi ot ;u;:cl/c~. 
lhay lest a.'JQnaJ antPll1Udo, rea>lv1iler\, fow-po;ss modu1Bllon, 
ovsrwri~ (I , misting pul'e ert.or and e:dra putse enor. The)' are 
1orque-leil!!lted, af\d CCKl'IPB111llfely te sted on dnv0$ aYallOble 
Item olmM1 ov ry 11i4lor· dtl"'c m.anuf.l).G"tt1rer 1n the {ndus1ry 
fi!Klijd ng drive.a tl'Lnl 1M m-ore.x m.anufac1:u,.ers. Rigid qua1lt_y 
:.alldlts ate bui t •nto SYety stllg of et1t1 !fJ.Dnufacturing pr.ocoa:s 
11f'd 1-1nni;ie1nt I s•fng r-tt.a:ull In & :S•,ridll.rd o t tuccelJence ll'laJ 
assure.s you, our cus~omer, o.I a quallty 1Jroduci dGsJgnOd lor 
Tncro~i.A•~ i;i;..11111 ,ttr111~mw pr.id eOf'.A:l&tet'll =op pe-rto1m:a.nc:: e:. 

Cu 1:tom11~0rlenl•d Packag~ng 
Mttmoro.&'s commi tm.tJn l I C> exco1lene~ dou rio1 s.1op Wllh 13 
qU.alHy mod:uct. They 111ro Droud of the•r fle;iclblo t;jlsetil 4nd lh~ 
pt1ckflge ttu!:rn wilt'! pr-tde- Both their paakaol~ and tho-Ir 
labOlu'lg l'l.41o1tr boon dutlOnOd w.ch yaut ea,,o 01lela"Ultcaucn 
:and ua.e ~n mlnd.. The de&k-tOC> bo,-.; co,.1aJn~n9 Ian di~ q. 
con...wu:~on1 for rmngi 1.nd ston1ge.. 801.h ·bo• lllbels :a!"ld txi..a' 
1100'8 pro1o1•d0o ru11 information oq romp;i1lblllty, donsl1~. t~ 
1or""G, •nd tt!~CIMO ten911'1, Eft\le:le>(leswltti munHanguaigoCilra 
and h4Adlkng m~tr~ICirl1o 4nd color-coded remoHble labels 
.Otll tnduded. ~ write-pro•ect te-.o.tu1e ts JS¥1D~loblc lo provide
cla•a. sowrny. 
Full On• ·v•.u W• t,..nty- Your Attur•nq• 01 a uallt~ 
Memo•~ Flexible 01:9CS wlll be seplaced oy IVlemare:x " the~ 
are rouncl la bo def1JC11\11t In. m1;11~C1tlal.:i or wor11¢m11n9r)lp w11hlrt 
or.e Yf!JU ol the date~ ipurc:nHe. Ot;tter 1han re:DU!-cemenl. 
M&mo1a;m; wm no! bO rasponslbll toe It'll' oum"'gl)$ or tosses 
t111dutUng tonsequerliti:aJ damages) c:eu~ed b)' tho use ot 
Mematl!i. Amdble 015e5­

a ue ntU)' 0 •1c-ount5. Avollabto 
Memare:c fie le DtK&. 11ro ptek;ed 10dt:SCS 10 a carto" am:I 
10 ca1 tON too r;01a.. Ptea.5e: Older only In lnetOtnOl'lhS d 100 
unLL!- Jar QUl!lrtUtw 100 pridn!J. WO OfO oir.so wl.tll.ng. to ecc.om­
modD1-0 'fOiAt 1ma ll'er aiders. Ouan t~tlc5 loH 1hao 100 unl1s &re 
3\IBil::!ible In jnacme-n•.- ol 10 unl'5 ~, n l~ aurcf\iUQO­
Ouaqll!Y d~a1;10-t.1nt.s ea! ar.so a-yaHable. Order ~00 Of more 
discs at the ume 1lmo and d!MIU(.:t 1'= 1.000 or mora sawos 
you '2 'hi ~ 2,000 Of more eaves you .3~: 5.000 or more save&: you 
4~: I 0,000 or more- saves you 5ati.; 2'Ei,OOO or mote s11...us yCi.I 
6flb: 50,000 °' mo'e saves y<1u 71:\b al'd 100.000 or mot dl'!cs 
toanisyo11111n S'dl5COonl off oursupertowQuanl~ly 100 Pike. 
Almosl alt Memore:11 fl•irtblo Dis.es ttro ~mmedlatcty a·vall.Ablo 
h'om CE. OP,Jr'w(lrenouse lacdl1Jes lfe qulppci:d to helpu9 gC!t 
you 1n.e qunl lt!; produet you n t!ftd,WhtiP' vou needIt If ya-u ntiJed 
1unh1:1r as:1:ls\af'\Ca to. hrtd th:fi' Ua(ibln d~K l.h01'e rl_ght ror YQti, 
c.nll the IVle-.morex compl!lhb lit)' hoU~nw. Cini 800·~3.S·&OBO 
and .e.5k !or Sha ftrt b!• O.isc norMo oiten.sl.on og97. l'l Cotlhlfnlll 
dlal B00;57Z·352~ e•teftlllon 0997 . 
Bu!f with Co,.Odonca 
lo i;;iat tlltlllasltl l.I ct-11 ¥_.,. l ~ainC~ mly~ Mon101•• Atl '~ IOt• D~Nnll 
Oif (Jflgri• 'fml' ~de:r direct!)' to DcJ. t Com11...,tm Pr«!ud• ONt&ICt'I.8& 11i,1r• 
to cal'CVl&1 1 r c..11pt10JJ .t1.si"4'11ll'\111Cl!"S1tletrt 11'11 lhit. ld Ml1;:tdgi'n 1a5ldt1nLI 
~iMt l dd A Mi lH t•:a.. ~'Yt l tltn 'u.1rctt~ 6t6ilf:I 11110 ncc-ntuli 1rcm 
llfllllrDWd ~mlPf!-nl 11gaYTQiO• Md mo.Ji W•!I , .111t:1 flttM ., • 1 D 

~~~~~~11~•!.~l~.::~D ~11.:=·~t~Ol=~tW~ ~::bi~ 
Ill~! on.to •tit 111~ I D r;h.1ngo wl1 '1iaul nOW. D.. Qt.j\ at MDCII\ l'f•m• 
will ho pl•ced on DKM>rii1t:1 • 11101'1'1 ;11:1lly w!M'5 Cl!!! is. ~tNCl.ld 
1'Jte01i0fl fl)' f..U/Wn.Ulll Ofdf'I S!tD,QQ. lr.11o11rt'lhJIOMID1dtl,,. Ill• IMiled wi1tr 

=::~~~~~i.t~;.'g:~::a:.~=-~~~~~p~=R'::: 
etiflll d • lld 101(1--011 .;hedls l'&quhe l>ar">li; ICJNlll"C'.O 

M,...l ordtwt lo: Comrniuon r;:.atE1;11u; EfKl,011ti;a Ek>• 100~. A1111 
Albor. Mldi'9ot.tl "4 1!U06 U.SA ,t.ad SD DO"' CJIMI DI' CtlltCllU-c:IH ~ 
100- B~lr-cl\ GIICI or Sfi 00 per c:a~ cl ,00 5. · ..n~ m111lodba t"llf 
u P..S. i'FO'.md lf'ilpoing t ftd Ntfldil"O M tit• conllfi i!i f\11111 u 5..A. II )iPU 
HM'.U ~ Mii.11i:r Otrd OI vt111 am::J, ya'll !Nit Cd l "l'l.mo And pi.ace 
• cr•ti:l l ~•ill D•ilff, Otdirr u:iJl-tro. ff1 1Ple Ur'!ll.aQ $.tlL1et 0.11 
·~.l rrMt 800-S2. i '411i• U you tfl 1)11•11dt •h.. U 8. CH if'! PflilCl!IQIMI.. 
dtrl l :JI :3-"'9.V• 44,4 D••J•t l11qt1 I•~• ln¥tl e-ll. AH 1110.r llnU. •I 
CommwnlllallO.rtl ll•ettot!llCI n•e "1lklfnt:1 '24 tiouis. 

Col'l'YflDl'll c-1i1-e1 Com111u n.lea1Jcn• Electronl~•' 

VISA~~ 183 
Order Toll-Free! 
(800) 521-4414 

In "'iel1'9on fl13J 99~·4444 

For Data Rellabliity- MemOfex Rexlble Discs 

-~OMMUNICATIONS 

..ELECTRONICS"' 
Computer Products Division 
854 Pbounlx 0 Box 1002 0 Ann Arbar, Mlc~IQan 48 106 U.S,A 
C•H TOLL·Fl' EE !BOOl 521 '441 • or out1ld• U. 9.A. j31 !II UIM-4••• 

BYTE Much 1982Circle 84 on Inquiry carcl. 
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What's New? 

137-megabyte disk mem­
ory and 90CHfne-per-mfn­
ute printers, will be com­
patible with tile TRS-80 
ARCNET. Also, Radio 
Shack's bisynchronous 
communlcarions software 
packages for tile Model II 
wlll permit certain IBM and 
DEC /Dlgiral Equrpmem 
Corporation) and other 
mainframe equipment to 
link with ARCNET. 

Each computer in rhe 
TRS-80 ARCNET requires 
an interface card that in­
stalls In an existing card slor 
on the TR.S-80 Model lL The 
card will be made by Texas 
Peripherals and w/JI sell for 
approximately $400. Other 
required components are a 
coaxial cable and a 1unc­
rfon box. For further infor­
mation. contact Tandy 
corporation, 1800 one 
Tandy Center. Farr Worth, 
TX 76102. {817) 390-3300. 
Circle 595 on inquiry card. 

Formatted 

Languages for the 


VT180 

Digital Research has 

made available formatted 
language packages for 
DEC's !Digital Equipment 
Corporation's) CP/M-based 
VT 180 microcomputer , 
Among the packages be­
ing offered are CBASIC. 
CBBO, and PUl-80. CBASIC 
is a complier-interpreter 
dlalecr of BASIC CBBO is a 
fast-executing compiler ver­
sion of CBASJC that pro· 
vides full support for MP/M. 
Pl/1·80 is an lmplementa· 
tion of subsec G of che PL/I 
programmrng language. 
These products are avaH­
able ar Digital Research 
dealers or directly from 

486 M»t:h 1912 © BYl"E Publlcatloa. lnc 

Digital Research, 130 Cen­
tral Ave., Paofic Grove, CA 
93950. 1408) 649-3896. 
Circle 596 on Inquiry card . 

PUBLICATIONS 


Planning 
Gulde for Educators 

A Planning Guide to 
Successful Computer ln­
struaion is an aid for plan­
ning and eva luating the 
use of computers Jn the 
classroom . Wnrten for 
teachers and administra· 
tors, the guide suggests 
criteria for assessing avail· 
able computer and micro­
computer hardware and 
software for instructional 
purposes. Among che 
copies covered are com­
puter rnstruction site devel­
opment and manage· 
menr and sources of hard· 
ware and software for ed­
ucation use. 

A Planning Guide to 
Successful Computer In­
struction costs s 19. 9 5. 
Contact Elecrronic Course­
ware Systems. POB 2374. 
Station A. Champaign, IL 
61820. (217) 359-7099. 
Circle 597 on inquiry card. 

Educational 
Software Catalog 
Aquarius Publlshers is a 

new company that pub· 
lishes and distributes edu· 
cational software oriented 
roward junior and senior 
hfgh-school student.s. 
Most of the programs run 
on TRS-80 and Apple II 
microcomputers. For a free 
catalog, contact Aquarius 
Publishers, POB I 28. rn­
dian Rocks Beach. FL 
33535. fB 13) 595-7890. 
Circle 598 on inquiry card. 

- ... 

Compatlblllty Gulde 
Nashua Corporation's 

new pocket-sized Com­
patibillty Gulde contains 
a complete list of all disk 
drives in use and the 
Nashua Corporation disk 
products developed for 
each. The guide provides 
a descrlptfon of the disk 
pack and cartridge charac· 

Trade-A-Computer 
Trade-A-Computer is a 

monthly classified maga­
zine dedrcated co selling. 
buying. and trading new 
and used computer prod­
ucts. Trade-A-Computer 
has an online data-entry 
seNice caned Ad-Line. a 
300-bit-per-second soft· 
ware system that asks a 
serres of questions con­
cerrnng your ad, then 
composes the ad after 
completrng its inquiry . 
There are no additional 
cha rges for this service. 

Classified ads cost S l 
per line: display ad rates 
are available. Ad-Line can 
be accessed by calling 
!2 15) 462-4415. Subscrip· 
cions cost s10 per year. 
Contact Trade-A-Com­
p uter . POB 15842 , 
Philadelphia, PA 19103 . 
!215) 462-44 I 6 . 
Circle 599 on Inquiry card. 

teristics. a comparison 
table, and an illusuation of 
a disk layout. 

The Compatlb11icy 
Guide rs available from 
Nashua Corpora tion . 
Computer Products Divi­
sion , 44 Franklin Sr .. 
Nashua. NH 0306 l . • 
Circle 600 on inquiry card. 

Where Do New 
Products Items 
Come From? 

The information printed in 

rile new products pages of 
BYTE rs obtained from "new 
product" or ''press release" 
copy sent by the prommers 
ot new products. 1r rn our 
judgment the rnformatron 
might be of interest to the 
personal computing ex­
perimenters and homf:'­
brewers who read BYTE, we 
prrnt rt 1n some form We 
openly sol1c1c releases and 
photos from manufacturers 
<1nd suppliers to th rs 
m.;rketplace. The 1nforrna­
t1on 1s printed more or less 
as a frrst· tn first-out queue, 
subJeCt to occasional prrorrry 
mod1f1Cat1ons Whrle we 
would nor knowingly prrnr 
untrue or inaccurate data, 
or data from unreliable com· 
panie!>. our capacity to 
evaluate rhe producrs and 
companre> appearing 1n the 
"'What's New7" feature 1> 
necessarily lim ited. We 
therefore cannot be respon­
sible for product quality or 
company performance. 

1 



SPECIALS 11 INTE611ATED ClllCUITS 
6502 7.45 1016.95 5016.55 100/6.15 
6502N6512A 8.40 10/7.95 50[7.35 10016.90 
6520 PIA 5.15 10/4.90 50/-4 .45 100/4. 15 
6522 VIA 6.45 1016.10 50/5.75 100/5.45 

[;commodore DISK 
SPECIALS II

6532 7.90 10[7.40 50f7.00 100/6.60 
211H200 3.75 25/3.50 100/3 25 SCOTCH (J M) 5" 10/2.75 50/2.65 100/2.60 
211H300 3.15 25/2.90 100/2.65 SCOTCH (3 M) 8" 10/2.80 50/2.70 100/2.65 
2716 EPAOM 7.00 5/6.45 1015.90 Vert>alim a· Double Deris. 1Of3.~5 50/3.35 100/l20 
2532 EPADM 14 .50 Vert>atim 5" Dalatlle 1012.4 5 50/2.40 100/2.35 
I llB M "-'1 ZK 1 I CHI RA• 14.50 (add 1.00 IOI Vertlilrim 5" plastic S1oraoe box)
4115 lltr 17 
li!Jo Insertion Force 24 pin Sockel 2.00 
6550 RAM (PET 81() 12.70 
S.100 W•re Wrap Sockel 2.40 

BASF s· soft 10/ 2.40 20/2.35 I 00/2.30 
Wabash 5" in Plastic !lox 10/2.70 50/2.60 !00/2.50 
Wabash a· in Plastic Box 10/2.75 50/2.55 100/2.55 

----­ ·--­--------­ WE STOCK MAXELL DISKS 
A P Products 15% OFF ;; Diskette s1oraoe Pages 10 101 3:95 

A P Hobby-Blax l 5% OFF 

CBM·PET SPECIALS 
!Iii SAlE 

B023Pnnicr- 136ml, 150cl)S b1-drccuonal (995) 776 
6300 (Olablo 6J0) Daisy Wheel · 40 cps 

b1·dnei:llooal {2250) 1750 
8032 80 A 25 CRT, slness keylXlard (1495) 1100 
S\lper Pel (1995) 1650 
6096 Boaro (ex tta 64 K RAM lor 8032) (500) 400 
SOSO Dual Disk Dnl'l! - I megall)'1e (1795) 1345 
8250 Dual Disk Dr" e • 2 megaoyie (2195) 1760 
CSM IEEE Mooern (395) 199 
4016 lull size gl'ill)l\1c;s keyboard (995) 7SS 
4032 Ml s1ie g1aplllcs keyboard (1295) 999 
4040 Dual DtSk Duve· 330.000 oytes \1295) 999 
203 1 Sm91e Dlsli Olive · 165,000 oyles (6951 550 
402 2 Tractll! FeecJ Punier {795) 630 
C2N External Casselle Oei:k (75) 65 

Dis library c~ 8"- 2.85 5" - 2.15 
Dis HUb Rings a· -50 IOI 1.50 s· . so lor MO 
---------~-~--..-------­
CASSITTES • ABFA PE-611 PREMIUM 
High rutput low noise, 6 sctew nrusings 
C·lO 101.56 50/.50 1001.48 
C-30 10/.73 501.68 100/.66 
AU other tenglhs avaJlabl~ Write ror pl'ii;e lti;t 

SPECIALS 
£'5011 Ml-10 l'rllltr 
EPSU MHO f/T rrt•IM 
ErSOll 1111-70 1'rlll11 
ErlOll H -I DD !'Nier 
Centrcrncs 739 Pnnler wun Col graplltcs 675 
rruwmu o.isr wa..i r11a1., 1m 
Zenltn "NM· 121 Green Phospllor Mooitll! 11 9 
Amdek Color Monitor 355 

·-----····-··---­
All BOOK tld SOFTWARE PRICES DISCOUNTED 
OSSORNEJMcGraw-H1ll, HAYDE SVBEX.etc. 

- . .. ·· .au..J.r , , .......,.. 

MODEM SPECIAL $99 
SIGNALMAN Mid frorn Ancoor Automation 
OIAECl CO NNE CT Mod2111w110 RSZ32 C;itijei!llOConnl'GIOI 
1nciuded Fuuv compahble w1lh ~M Bell I03 r.-.xiems O tn 
JOO bps, lull duple• f1eque0Cy sMt eyed 1nod1Jlali011, aulo· 
ma tic M1Sw10AIG selerhori d1<&1 coi1ner:1 . aUd1ble tone 
ramei oe1ec 1Jlld1Ca t01 .sell -con tained llaHery p0wered 

PET/ CBM Version (Mk1 P) S169 
FOi Cornnll!loie C<l1 npu t1Ns. the Slg•1alrna11 M IP includes 
eo11J10Clor cable, and macti•n 1a1'!luage so11wa1 [parallel 

VIC 20 Colo! CCJTI'1Jler {299) 259 
VIC 15 15 Grapl11c Printer (395) 335 
Useo cBMl PET Com?Jt er s GALL 
S024· 7 Hl•Jh Speed Pmller t1995) 13.45 

WE WILL MATCH ANY ADVERTISED PRICE 

Synertek Systems 
SYM-1 Mlcrocomputu SALE I gg 
SVM BAS·I BASIC 01 RAE 112 Assembler 85 
KTM-2180 Svnertek Villi!O and KeytxlarlJ 349 

pofl) 

**'* EDUCATIONAL DISCOUNTS *** 
81y z rETICBM CllllJ•l•n. !Slln 1 FREE 

Wort!Pro 3 PhJs · 32K CBM , djSk. t>Jmter 215 
WornPro 4 Plus · 80J2. d1Sl<.. pnntef 325 
OZZ Oala Base Syslem for CBM B032 335 
VISI CALC IOI PET, ATARI or APPtE 155 
51-m - "'" m NOlll Ul1h•• 'D 

KTM-3180 SyrieMek Tubell!SS Terminal 385 

.7'"''N Idatasystems 
Z90-SO 6~ K 2170 
Z90·B2 64 K. I Cloollle Clens. dnve 2395 
Z89-0 481<. 1950 

STAR MODEM P!en11ce1livei-roore Oata Systems 

HS232 MODEM SALE S128 
IEEE 488 MODEM SALE SI 99 
RS232 CCITT $170 
IEEE 488 CCITT $270 

We carry Apple 11+ from 
Bell & Howell 

~=--,, 

Plogramrners Toolkit · PET ROM UWl1 1es 35 
PCT SpacemaKer II ROM Switch 36 
2 Meler PET lo IEEE QI IEEE lo IEEE Cable 40 
Du~t Cover IOI PCT 7 
IEEE·Paiatlel P!1n1e1 lnler1ace 10I PET I tO 
IEEE·AS232 1'11 n1er lntffiace flll PET 120 
The PET Ae~ealed 17 
Library ol PET SublOtJtme:s 17 

ZS9-1 46K, l drwe 2\50 
Z67 10 Megabyte+ Fl®PY Orive 4495 
ZJ 7 I 3 Megaby1e Oual fl!JllPV 1495 
Z25 High Speed Pnnl.er 1195 
Zl 9 Video Term1n I (VT-52 compallble) 670 
ZVM-121 Green Phosphor MomtO! 11 'l 
All Ze111lh Sol1ware Cllscoonti!ll 

RAM/ROM for PET/CBM 
'K 1r u '"" 1111r1 ROM .1~ ••lltol !ttt.rt lacn,_ ~ CASH MANAGEMENT SYSTEM $45 

Easy to use. Keeps track of cash disburserr!ilnlS, casll 

Aods extra AAM which can be wr11 e llfOtOCted lilte ROM 
U Vmlo~ • 185 81( Vmlo~ - $12D Btlllry hek~p - $JD ATARr 

receJpls, C4Sl1 11ansh1rs, ~~n~~~~~ SO ca1egon11S. 

FORTII !Gr PET by Cargile/Riley S50 

EPRDM Pra111mmer for CBM/PET 
Braroillg Iron w1111 sottwa1e/11art1waie for 2716 af1d 25'32. 

SPECIALS 

Full FI Gmodel wll~ all 79 Stanclaid ID!lenslons. 800 Coflll)uter 695 410 ReqJJclcr 69 
lrtic..,111 111 FOITM ror llltlepencJent Ollject code 30 400 · l6K 

810 D~k Drive 
3J9 Ptlot 68 
44 9 MlcrO'"-..otl BASIC 68 

KMMM ,ASCAL lor l'ETJCIM 185 Watanabe 825 Pnntei 629 Edlle; Setles 20% oil 
lnclucles uanslalor fOf 1rue macnme tarqiage ob1!!CI code. 

EARL l1r PETJCBM 65 
Edilor, Assembter, Relocator, Unkedilor. 

Supll'611p~lca - USIC l.111•111 Ellmlm 30 

Intelligent 
Plotter 

850 Interlace 
822 Printer 
Paddle Pa11 
Joyslick Pa Ir 
161< RAM 
Assernbler/Ecli1or 

175 MISSILE COMIUO 32 
359 umo1oa 3z 

l 7 STAR RAIDERS 32 
17 Space ll'll'adets 32 
85 Music Composer 4 5 
46 Chess 30 

Fast Mad1ine Language Grap/lies JIJijlllleS for PET/CBM TeleL.Jnl< 20 Super B1eakoot 3 0 

SM-KlT • h,.r PET/CBlll ROM ~111• UUllUu 40 
WATHAIE Wl46ll l'lttltf 
WATAMUE wnms e-,. l'ltttll' 

Wrile lor prices on ~lher Atari flerns. 

C WRITE FOR CATALOG 
252 B thl hem Pike AdcJSl 25pero.'derlorst11ppm9 Wepay balanceol UPSst1t1ace 

, e PeA 18915 215-822-7727 A B omputers char9eson all prepa1dorders Pric.es 11s1ooareoncashd1scoun1 
Co mar· oasis Regular pnces s11ghllv h1goor Prices SUbJe1:1 10 change 

H'l'n Mu<h l98l 487C rc la 3 on Inquiry card. 



Clrcle 147 on Inquiry card. 

FLOPPY DISK DRIVES 


SPECIAL !!!!!!!! OUME DATATRAK 8 
Virtually 1he industry standard. High q uality / 
reliability. Futt leatu red, double .sided, double 
densicy . 

1-5 .. . . .........•... • .•. •. . . .. $499 

6-9 . . .... . ......... . ....... . . . $485 

10 ............. . . .. ..... . . . . . $475 


TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 
TM100·2 ., . . 48 TP I [500 KBYTESI ..................... . . . . . S325 

Compa1ible wi1h Northstar, Crom emco, TRS-80 

TM100-4 . ... 96 TPI (1000 KBYT ESI . .. ... . .. ........ • , .•. , . . $425 
Compat ible wi1h Zenith, Heath, e1c. 

TANDON 5 1/~ " HARD DISKS 
TM 602(5MB) $1195 

TM603(10MB) . $1295 

CONTROLLERS 

Tarbell single dens i1y kl1. . . . . . . . . . $195 
Tarbe ll single density A & T ....... $310 
Tarbell double density A & T . . . . . . $425 
CCS 2422 w / CPM 2.2 . . . . . . . . . . . . $350 
Godbout D isk 1 . . . . . . . . . . . . . . . . $450 
MDA MXV-21 LSl-1 1 contro ller [RX·01, RX ­

MISCELLANEOUS Cable Kits 2 drives .. ... . $ 35 
3 drive s . . . . . . S 402 Disk dr ive enclosure . . . . . $ 95 
4 d rives . . . . . . $ 45(firs Siemens, Shugart, Dume) 

D iske1tes ss $39 / 10 - ds 559110CP-206 power supply . . $1 1 0 

0 2compa tible) $1050 

CPU 

ccs 2810 . .. . . .... . ' . . .. .....•... $ 275 
Godbout Z..SOA . .. . ... •.... . . ... . . s 27 5 
Godbout 8085A ... .. .•... ..... . ... $ 295 

MEMORY 

CCS 2065 64K dynamic . ....• . . ..... s 595 
CCS 21 16 32K static ....... .. .•. •. . . s 625 
Godbou t RAM 17 64K .... . .• ..•.. .. s 675 

1/0 

CCS 2710 4 S IC . s 325 
Godbout l n tertac!!r 1 .. _... ... • .• . ... s 225 
Godbou t I riterfacer 2 . . . . . .. .. ..... . . . $ 225 

NEW !! !! 
Oume Sprint 9 

DAISY WHEEL PRINTER . . $2395 
45 CPS , RO. Available fri KSR vers ion . 


Call for further part icu lars . 

Ribbons : Sl 25/case 

Bid irectional tractor feed $225 


NEW!!! ! 
ABM 85 Video Terminal. $ 895 

- Detachable keyboard 
- Televideo 920, ADM 3A cornpat1bte 

- High reso lu tion green phosphor (23 MHZ) 
- E xtr~ mulu-bu s or S-100 slot fo r stand -a lone 

capabititV 

R3 	 For Three B" or S3 2 in 1 Unil 1or S- 100 and 
SW ' Disk Drives rwo s··or 51/4 ' Disk Drives. 11 fi ts 

mosl Disk System MamlrnmcsS-100 POWER SUPPLY KITS (OPEN FRAME WrTH BASE PLATE, 3 HRS. ASSY. TIME) 
ITE'M USED l'OA @ •a vcic @ - 9 Vdc @ • 16 Vdc @ 16 de @ - za \Id~ SIZE W .< D >< H PRICE 

(powers 1wo floppies) Terms of sate : cash or checks, MC/ 
VISA . Mln . order $25. CA residents

Mini -Enclosure with power supplv Electrolabs add 6% tax. Prices subject to change
1 drive . . . . . . $ 85 w i thout notice. AH goods subject to 

POB 1608. Palo Alto, CA 94302 (415) 321 ·56012 drives . . . . . . $120 prior sa le. 

KIT 1 15 CARDS SOURCE 15A 2 5A 25A 12" x 5·· ><. 4 1/'e" 54.95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 12" 5" x 4 1,~ .. 6 1.95 
KIT 3 DISK SYSTEM 15A IA 2A 2A ~A 14"' x 6" x 4 r,·~ ' 69.95 

DISK DRIVE POWER SUPPL y "R3" REGULATED, OPEN FRAME . ASSY. & TESTED . . . . . . . 69.95 
SPECS • 5V@ 5A OVP SV@ IA • 2.:IV@ 5A StiORTS ROT£CT 2 SI ES AVAIL 1) 9" (W) , 6 '·• · (DJ • .:1 :i.,, • (H) 2) 9" (W ) > <l 'e · (DJ ·' 5 '.1" (HJ 
OPTION 1) REPLACE • 24V BY, 12V 2) FOR SIZE 1 0 LY ADD ..:. 12V@ IA AT AN ADDITIONAL $1200 
IDEAL FOR THHEE B' m 5c, FLOPPY DISK DRIVES SUCH •\S St11JGART 801 1851 SIEMA S FOO 100 81200 - 8 OR 100 5 ETC 

DISK SYSTEM PWR SUPPL y "S3" OPEN FRAME. ASSY & TESTED. COMPACT SIZE . 10 (W) . 6 (0) • 5 (H) 97.95 
REGUL/\TEO OUTPUTS FOR DISK DRIVES • 5V@ ~A 5V@ 11\ • 211V@ •1A (OR • 12V@ 4AJ SHORTS PROTEC T 
UNREGIJLATEO OUTPLI TS FOR S- 100 • 8V@ 14 11 ..!. i6V@ 3A (OPTION ADD OVP FOR , 5 . ADD S5 00) 
A COMPLElE UMH FOR DISK SYSTEM WITH THE MAI IFRAMf cmilAINING 12 SLOTS Ii. lWO B'" 01 5'' . DIS . DRIVES 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM PAIMAAY SECONDARY # I SECONDARY n SECONDARY # 3 SIZE W D x H PRICE 


T1 1101 120 2 x 8 Vac. 15A 28 Vac. CT. 2 SA 3~. ... 3%" • 31.'e " 22.95 
T2 , 101120 2 8 Vac . 25A 28 Vac. CT. 3 .SA 3~4 · I ,, 4.l~· · .. 3' '11 '" 28.95 
T3 1101120 2 , 6 Vac . \SA 28 Vac. CT 2.SA 48 Vac, CT 2A 3h " ~ 43n '" • 31 K.. 30.85 
T4 110/ 120 2 :< 8 Vac.. 6A 28 Vac. CT. 1.5A 48 Vac. CT. 3A 3 J•j "I "!" 3 \1) ' "(" 31,') ' 23.85 
T5 11 0/ 120 2 B Vac . 6A 28 Vac . CT. 2A 3" .,,_ 3 ·· .. 2~1i' 15.95 

MAILING ADDRESS: SUNNY INTERNATIONAL 
1~· P.O. BOX 4296 (TRANSFORMERS MANUFACTURER)VISA I TORRANCE, CA 90510 
1- 1 TELEX: 830-5010 (213) 328-2425 MON-SAT 9-6 ANSWER BACK FOR TE.EX SUNYCO TRUC 

488 BYTE Man:h 1982 

SHIPPING For each power SlJpply $5.50 in 
Calll.. $8.00 In o ttle r states. $18.00 m Canada . 
For each Translormer $5.00 fn alt S1a1es. 
$12.00 In Canada . Cam Residents add 6% 
Sales Tax. 

SHIPPING ADDRESS . 

221 291 2 S VERMONT AVE [~: 

TORRANCE. CA 90502 .._,'. 


Circle 364 on Inquiry card. 



CRT CONTROLLER 6522 APPLE II INTERFACE 81·260 "SLIM" JBE I MICROCOMPUTER 

II

This lntelllgent CRT Controllet 
uses an 8085A CPU&. an 8275 In· 
tegral ed CRT Contro l ler. It 
features: 
• 	 25 lines (80 char./l ine) 
• 	 5x7 dot matrix 
• 	 Upper &lowercase 
• 	 Two 2716's (control ler & ohar. 

generator) 
• 	 Serial Interl ace RS232 & ITL 
• 	 Baud rates of 110, 150, 300, 600, 

1200, 2400, 4000 and 9600 
• 	 Keyboard scanni ng system 
• 	 Unen c:oded keyboa rd required 
• 	 Uses + SV & t 12V Power Sup. 

plies 
• 	 Doe s not have graphlr. 

capabil iti es. 
Documentation Includes program 
listing and composite video cir­
cuit. 
Bare Board only 

(with doc) $39 .. 95 
2716 Char. Gen. A 7 $19.95 
2716 Program A 12 $19.95 

A·D CONVERTER 

.. 
J BEs 16 channel A·D Conver!~< plijQSl,.. 
to your Apple II COmpulet. It u5811 all 
AOC061 7whlcn1nc&pora1M a1achan• 
nel multlpfe•"r and an 8 bll A-0 Con• 
vert o•. fhe 16 lnpul• are hlgll Im• 
pecJance ond rne vo11age range ls ,0 to 
5.12volts. Convers>on l ime is<IOOj.<SeC. 
T~e resolullon I• 8 bils or 256 11feps, 
nneiirlty 15 : 112 step. Two 16'pln DIP 
sockets are used ro• lnpo1, GN D & 
1olerenco vo llago co11nin;Uons. TM<e 
a• e3sl ngleblt ITL I nputs.~ lncludw; 
smnple program. 
61 -132AAosm. 
81·132KK1t 
a1-13Z6BareBoart:1 

EPROM PROGRAMMER 

JSE's EPR0'1! PrOQtitmmet ladelil~n8d 
10 r>rogram !iV 2518' 1, 2632'a &':2rii;'1.It 
lnteora~Qa to Ille JBE P.rallol flQ ca!d 
using tour nbbon cab1es. An UEO I~ 
dicates when the .EPROM 11 being PIO< 
grammed. A texlool zero lnHrtlon locc41 
socket " u'8<1 tor tlie· Ep.ROM, CUmu 
wllh comptllte doc~mentallon lor 
w>I ll~g andni.Olng EP.ROf;l's In the AP· 
pie 11 or A.pple 11 PlU8. Cables s~allable 
separately. 
80-244A As!li\. $49.95" 
80-244KKll $39116 
80-2448 BBrc Board U4.95 

PARTS 

6502MPU S9.95 
6522VIA $9.95 
Z.SOMPU $9.95 
Z-80PIO $9.95 
TW02114RAM $9.95 
2716 $14.95 
50 pin conn. $5.95 
DipJumper2ft. $4.95 

TheJBE 6522 Parallel Interface for 
the Apple II Computer, plugs 
directly Into any slot 1 through7 In 
the Apple. This ca.rd has 2 6522 
VI A's that provide: 
• 	 Four 0 bit bl-dlrecllonal 110 


poris 

• 	 Four 16 bit programmable 


Umer/counters 

• 	 Serf al shift reg isters 
• Handshaking 
A 74LS05 ls fortfming. Four 16 pin 
sockets provide easyconnections 
lo olher peripheral devices. (Dip 
jumpers with ribbon cablea are 
also avallable from J BE)The 6522 
Parallel 1/0 card lnterf®es fo the 
JBE EPROM programmer. 
Unde rs tand fng of ma.Chloe 
language required to \lse lflfs 
board. Inputs ando1JlputsareTTL 
compatlble, 

79-295'A t&U5A88&mb[ed 
79-2951< $SUSKI! 
79-2958 S1t.85 Barel:loard 

SPEECH SYNTHESIZERS 


JBEs Speedi Synttieslze~ use 
U'le V~trax SG-01 ,ptitmeme Syn· 
!heslzer c h ip , lhe sc .01 
phonetically synthesizes con ­
t inuous speech or unlimited 
vocabulary.The SC-01 conlalns64 
dlflerent phonemesand4 teversol 
lnflecllon accessed by an 6 bi! 
code. It requires 10 Bytes per se ­
cond:fQr'contlnuous speech. Both 
boai<fs have an audio arnp for 
direct connect ion to an 8 otim 
speaker. ­

o6cumentatlon Includes t>aslc 
user ptOgrams, a phoneme chart 
1ltld natlng of 1:10dttd words to help 
vou get atartlid. Documentation 
Jor the Apple fl Speech Sy!l­
tfleslzer tnoludesa disk Wlth man.y 
uset programs. 
8Hl88 Apple II S~h 

Synthesizer $189.96 
81120 Parallel 1r11:iutSpeecil:i

Synthesizer S148.95 
Prlces·include the SC-01 Chip
so-01.aold separa~el~for$ 75.86 

EPRQM EXPANSIQN OARD 

JBE EPROM E~pander for tilt Ap~teHJ 
hold• •I• sv 2716• ro• a lol•t ol 12K 
bytes ol EPROM. This board \akH the 
place of I he on board ROM in theAppte. 
ll ls sollware •wHcllable by the same 
tuchn queused bythe Applell rlrmw are 
card. SolcJer )umpe.r8 arc lor r~el to ttlo 
Appto ROM o r EPROM Expans ion Oard, 
Use JBE EPAOM Programmer and 
Pa.rallel 11010 p rO<;i<ilm you r EPROM:<­
EPROMs oold separalerv. 

81 -0B5AASMTL S59.9& 
B1 .Q85K Kii S49.95 
!\1 -0858 Sare Soard $39.95 

Single board large scale lntegra. 
tlon M icrocomputer. This 4.5 x 6.5 
board uses lhe 6502 
Mlctoprocessor, two 6522 VIA's, 
lour 2114 AAM 's , 2516, 2716 or 
2532 EPROM. The lul ly buffered 
22144 pin bus Is slmltar to the 
KIM • SYM , and AIM expan­
sion connecior. The lour B bit 110 
ports connect through 16 pin dip 
~kels. This board was designed 
for eQntrol and Is Ideal for Per· 
so11al B!ld OEM use. 

• 	 6502Mf'U 
• 	 Two6522 VtA"s 
• 	 FOur 2114 RA M's (2K bytes) 
• 	 One EPROM 2516 or 2532 
• Crystal olook 1 Mhz 
• 	 Requires W 1AMP Power 
• 	 4_.5 )( 6,5 card 
• 	Power on re6't 
• 	 Fully buf!er~p-.ndable 
• 	 Solder m11,sk-both sides 
Use your Apple II Computer, JBE 
e522 ParaJlel lnlerface card and 
EP~OM Ptog1amrner u a 
de\lelopment system ror SUM. 
Prle{!s: 
B1·260A S199.95Assembled 
81·260K $149.95 Kit 
61·2608 S 39.95 Bare Board 

6502 MICROCOMPUTER. 

~MP0,5622Vlll, 27fllJ;PFtoM,.2114 
RAM 111111'8 board·compu tet. Single S 
o/olt pOWenl!PPJ)' at ~·Ma TWO lo­
del>endent 8 bit llO poris with llanci. 
,OllG, (!Un~. RC ~QOlfOll.xl ~ Mhl:cl~-

Complele ctOC'\lmeril&lfon. VO l l~es 11$(1 

50 ptn edge oon11e<1tor. Dille and aCI· 
djeu 11 nos !118 not il0065albf6"Moii. for 
2632 rs JnclUdfld. EPROM fs not lnGIUtl• 
Bd. \K AAM,2K'E~M. 1119 PQrt!f. 

'S0.153Asll/1\, 1110.95 
80-1531<11 I 81.85 
.S0.153B11re Baanf $ 11.85 

z.ao MICROCOMUtER 

Z-«!MPU Z.SOPI0.2716 EPROM, 2 114 
fl/If"' $lngJe board computer. Single 6 
~on power supplv al 300 Ma. Two In­
dependent B bit 1/0 por1s wllh no nd· 
stlal<o llncs. AC comroned 2Ml1Z clock. 

Ctlmi:>lete docvmentallon. 110 line• "se 
~ pin fldge conoector. Data and ad· 
cJress lln"' a1c not occcsslble. Mod. for 
2532 is lnoluded. E.PROM Is not Includ­
ed. 11<. RAM, 2K EPROM, 21/0 pOrls. 

00280A~sm. $129.95 
80-200 KU $119.95 
B0-2EIOSareBoa<d S 19..95 

JBE's 7.75x 11.756502 base 
Microcomputer has the 
capacity for 16K of EPROM. 
4K of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and 
Tiny Basic are also avallable. 
The lully populated version 
Includes: 

• 	16502CPU 
• 	 4 6522 VIA (8 Parallel 1/0 

'Ports) 
'! 	1 AYS""-1 013 (Serial 110 

Ports) 
• 	 8 2114 RAM (4K) 
• 	 2 2716 EPROM (Monllor & 

Tiny Basic) 

The r,artlally populated ver­
sion ncludes: 
• 	 16502 CPU 
• 1 	6522 VIA (2 Parallel 110 

Ports) 
• 	 1AY5·1013(Serial110 Port) 
• 	 22i14 RAM (1K)
• 1 	 2716 EPROM (with 

Monitor) 
Both vers i ons Include 
sockets for 2716s or 2532s, 8 
Hl pfn sockets for 110 interfac· 
·fng and a 0825 connector for 
RS232. 
All address and data Iines are 
broughc off theboard to the50 
pin' edge connector. (sim ilar 
to the Apple II bus) 

This boa.rd also features 
power on reset and cassette 
interface. 
81-030 C Fully 

Populated 5349.95 
81-030M Partially 

Populated $249.95 
81-0308 Bare Board $ 89.!:15 
2716 EPROM 

(with Monitor) S 19.95 
2715 EPROM 

(wHhTinyBasic S 19.95 

-~ JOHN BELL ENGINEERING, INC. 

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENQINEEAINQ • P.O. BOX 338 • REDWOOD CITY, CA 94064 

ADD SALES TAX IN CALI FORNIA • ADD 5% SHIPPING & HANDLING 3 % FOR ORDERS OVER $100 

SENDFORCATALOG 	 (415) 367·1137 10% 0UTSIDEU.S.A. 

http:QOlfOll.xl


$GOLD DISK$ 
CP/M Compatible 

Z-80 Software 

An !~~~ ~~~::sEM1BLE7R5
program to create 
•ource (.ASM) fH•• 
from executable 
<.COM> m.. PPD 
EZ- TEXT WORDPAOCESSOR 

EZ-TE. XT Wiii for mat$. 7&your text fll• th• 
way you want It 

s - e· SD/DD PPD 
Bower-Stewart 

& Associates 
POST OFFICE BOX 1389 

HAWTHORNE. CALIFORNIA.90250 
213-532- 1237 

Circle 50 on Inquiry card. 

11£R£ IT l ­
ATIA'ifl 

"S1JPEflNEr
1 

1 HI$ IS fl<E IM>Sl'Ul<IOUE S.100 COMPUTl!R SOARO, 

1$-41<- qil mtmgr,ry, UltA CPU., OotJb1•·0m111y AoPWY Db:k Can~ 
lrtli'.!!tt . 2. Stlitt•• &- P11MM• 1·0 , monlitor (E:PROM) il,\,L Oh I 
.. 1"9'° .$-IOU t:of!lpll1M rlaard· filom A.l'.J.V'Allte!OiUua Oluh-..i l 
Cot~ · 

suP£fl>lE1 	 sooo. 
Swll Mlip!IOI Cobia _,, SU. 
P-11W!i11 Adto1,GrCllitJ'o s..o 
~!ABOlR 5•:55 
T-~12C $750 
~•'liiah tOa.ltlb..pw.w'SuPPly. 

E:VE~fPltvr-08'"~ - $­
HOA CPIJ '55511 41 .. !W.IC'ipl $1~AIO 
Z·BOA C"TC $S....5iO 21 IS-E.flfQ!.1 U-50 

e MICRO SPOT ELECTRONICS 
1~•E~. s.iia 
w•••....-.cuiw 

111.•~fiHoea 

Pt•·P~;M"f'Ol'CO.D ..olO&m. lC. t~I f'llOll O"lt 
,..tlll!ir,llotnm:DIV~bi!b"itllf"lJIPif'CI Al:ll!S.!5~9'111:1 

fW'Vllftn~Qll·-~ C.l 'l.....atr..'Ulu 

Circle 250 on inquiry card. 

C/-l!PS&DALE [J 
THE INFLATION FIGHTERS! 

- RAM­
4116 250nt 8 /$1 l.OO 

4 116 2001\S 8 /$ 13.00 
4116 150'" 81$16.00 
2114L )00M 8 /S 16.25 
2 I 14L 200n• 8 /S 17 .OO 
4 i64 200ns $9.00 
61 16 200n SI 0.00 

-EPROM ­
2716 (SV)450o• 8 /53.90 ea. S4, l 5 ea. 
2732 (5\')450..S 81$9.75 ca,Sl0.25 ea. 
2532 (5\/)4SON 81& I 0.50 ea.S l 2 .00 ca. 
Plu~c110u111 up l0]1"' k rg•'l'l'G1~CtrJuldicicr.; , tu 
doll 

,-\lld S.J,'5i0 StM1pln1J t H111ndll ru,;i 
C.0 ,1), 'SJ.00. Wu . ruJdtAU add~. ~. -.. S••~•Toll~ 

("til~Si; 0"1.E 
P.0, Go•) I 601 
s~uiu~. W11.1ih , Zip lfDtOJ Mosle r Charge 

1·206-524-9126 VISA accepted . 

Ctrcle 74 on Inquiry card. 

Model Ill 16K 
$839 Color Computer 4K 

Model 1114 BK $310 
2disc & RS232C 
$2100 

w/l 5K E~ t. Basic 
$459 

8UV DIAECi. These are USI a few ol our great 

oOm Which nclude Pr nlers. Modems. Com· 
pulers , Peripherals. Disc Orlves, Soltware and 
more . catt TO LL FlllEE 1·800-3•!1·812• 

We have the lowest cornn1.r1Pr 
possible luUy =:..:..l':lpl:US'.:::.
wa(lallleed prlc~s Wme lor your 
a.nd a f ull comp~ pm enl lree catalog

USA Gr<Jcl ~ocd 
of Radio Shac~So ll111ar11, ume1on, MA Oi.&60 

611 • 486. l 1,l 

Clrcle 94 on Inquiry card. 

Verbatim® 

Floppy Discs 

Write for our SAVE 40 01. 
10 oomplote ti.1 . .

5 1 / • 1 Spoclly soh, Price/10 
14 10 Of 16 IOCtor 

MDS25 1 •lcl~ldbl don1 ••.•• • ... $27 .JO 
MD550 2 sides/dbl dens . • • • 44. 20 
MD57? l llde/ 77 Hack , , , , , , . 32.50 
MDS57 2 •ldH/ 77 11nck . ' •. - ' ' .•. 44 ,20 

8 • • Critleell\' Co•tlfiod 
S ah 81)0101 

FD34-9000 1' s d•l•glden• ., . , . . ..• 33.80 
P'034 -8000 1 sldefdbl dons ••••....• 39,00 
F034·400 1 2 sldo/dbl dons .• .••.. , . 46 .20 

CHECKS - VISA - M C - C. 0 .D, 

13 131 771· 7780 ADD $2 SHIPPIN G 


L¥BEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St. Clair Shores , Ml 480 8 1 


Circle 220 on Inquiry card. 

MEMOREX 

FLUIBLI DISCS 

WE WIU. NOT BE UNDER· 
SOl.DfT Call Fr~e (800)235-4137 
for prices and information. Dealer 
inquiries inviled and C O D.'s 
ac:cepled 

PACIAC 
EXCHANGES 

I ( )() F oothlil Blvd. 

San Luis Obispo. CA 
CJ340 l In Cal ull 
1800)592-5935 or 
(8051543-1037 

O~ rcle 900 on ioqulry card. 

PLOTTING SOFTWARE 

Calcomp compa t ib Je, for 

I EPSON ond HJ PL O.T w i lb 
CPll , FORTRAN , a nd BAS I C 

P l. OT'WARE ­ -: 8 ~' •&•d ••. •• 399 
Manu a l• anly . . ..• ,.,, ... 36 
? LOT ll'AR E:- 1 iam p lei • . , • ., 8 
• Rt:!lundab 1!! on ardm-

E N E R C 0 ll P
P , o . eox 20014 
Lak.ewa, od , Co l o . 

8C228 
303- 988- JB.t B: ..-~~. ~L~a~.~.~........a ~. ---.~1 

g tU Oil 

'&LUI * II.SI 

Circle 154 on Inquiry card. 

JI\. 
ATARI. 

·---·- 0 
oo 1 (JI - - - ­

.. ocr 'lf)UlJ:.:J rtJ z.­
•111{'1 _ll_ ' " 
.. llJ fl'~C'IJi'llS!lt 

'110 tl l !IW P~ll,.' - - - - - - - - ­
._ u 11tn.iir.n.q. ­
~·Jo ~~ ·!:IE..~ - ~ ... - .... • .. 

... I li-ltrt r. - - - - - - ­
itM;I t1~>mH1c::11TLP - - - - ­

J't"I k a(' l'l!'f r'1ori• • • - ­
~e.u ,11 DP . .. ' 1•- - ~rtN !1 l; 

tf.5-Cjf: i'"I ITt 

SOJlt 'litf'tlU - *' - - • - • - ­
hJA.Pt C,U.ci.IL,A.'Tt.tJ<.ii .. - - - - ..... 

SllECl"- 1~.s: -----· ­

~ 'ta~s s.llbt tc. c1;..J~l '"'!"' 11r •1u '1 
'l l:u1>T-ln"' t-J(lr"'. No .1~ ~U'!' ot. '<1P . ., 
t'I .i.~Jil!~I •1trl llllfT•CCif I J..tr1· LU.Ii••. 

WL. l\,Jll: i\tJ l\lT~IOM:.O t1 l\iAJ.l ..:u\lL ~ f 

Jl.'11.YICt t't:rt':..E! 

..-.. CDl)IPUTERTIME. INC. 
I ;. ,~·~ ·" 
..._,. 1.El'7f!El0 u\ "4J.~ 

t	 ALL ~ClLt.•F Jt!!"~ Ul - ..... •.,, _ "• r 
n ~:•hnn.1 .. l• O( - 7"' • -'4 fl• 14 

Cjrcte 102 on lnqulry card. 

NEW 23K 

PERSONAL 

COMPUTER 

S23'900 FACTORY SALE 

PR ICE 

Yw ge~ the NEW Al'l'·IM-1 Full S11.e Powerlul 
~p1.1te r. lnclul1es 14K ROM with level fl BASIC 
b!Jlll n, 9K IJ$er RAl,I, Colo• . SD<Jnd. PR:1t65Slorial 
53 kayboatd, Two conir0Ue1s, Two 10 ~ey nu"'"'' 
le p ds, High sl)eecl ca.sseue. A.C. adaplttr, Af 
modulator, T.V swi1chbox. Accepts TA.PE-DISK· 
PLUG IN CA.ATRIDG IOS. UIs P~UG IN EXPAND· 
ABLEa1iow cosL 90 i:laY Par1sar>dlabor¥tarraf1" 
1y, own~rs guld~. Bl\SIC lan~u ga mimu•I A,I 
ih•s In n bl!auurut btac ano while console co.se 
lor only 1239'° 
15 DAV FREE TfUlll fle lum within 15 days-com· 
p11!1a arrl \)f1aama9ed tor re llmd ol purcn&se 
p•lce 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 6001 0 
TO ORDER PHONE 3121382·2192 

Clrcle 322 on Inquiry card. 

http:C,U.ci.IL,A.'Tt.tJ<.ii
http:ca,Sl0.25
http:81$16.00


-----

IBM 
ACCESSORIES 

BYTECMAR 
256 K DvnamJc R..• Card .• . ••••• • • • •• 
Ill· pHd PoraII II / 0 Card .• . . • • • . • •• • CAU. 

FORHI· pocd eriall / O Card •• • •. • • ••••••• 
BEST 

Cardo f..p•n•tnn ctt...•l• ~ . . .. . . ... . .. . . 
Ae.•l*Tl•c Sv•1•--Clock .. . ..... . .. .. . . 

PRICES 

.And N•aY Jlilote Acc..•orl••I 

Blcommodore 

VIC==20 $259 

I I 
b-

Iii S-100 
California Computer 

Systems 
. 339 

.469 

for Apple JI Computers 

AVAfLABLE NOW 

Printers 

Epson 
MX-80 or 
MX-80 FT 

CALL 

NEC 
Microcomputer 

U ~oll•H on•tdulng • camput u , co t11:lder thl~ 

r.;o hu !'!T-Dph lc c omm.t.ndt­
Tl•'l NE P OOIA h•-5 aU chct:~ fe~lv.rn •nd much 

tnore.. E...pandtbllltv \IOU w-ant , e-.:p•nda bUlly yog; ge 
1h_rou h 1h& u.s o f th• P ..9012.A 1/ 0 unlr . 101a.l .-~· te rn 
RAM GIUJ be nlendod lo I 60K. Tho P C-80.l I Dual Diak 
Ot'l \'~ put 286K or Oo ppy di..lt • IQrage. al ymu COlb· 
ffi.Aiid . 

Tho EC PC-811011\ bu so m&ny thing• th I 0<¥ op· 
• loos on other cornpu1er buJh rl9b1 In thU _irOti m•V 
n tlVl!r h av~ II> buy an.nthu •cet1noryt The qu•Uty lh•l lh tr. 

EC n • m • ho come 10 uand for h.11: trn~n bullt· ln. l oo.. 
Comp ar-e th r c:om pe lhl on. and th n c.•U Conw.umu 
ompul"'• lur the NEC PC-8001 . 

NEC COMPATIBLE SOFTWARE 
CP/ M Op~r-hllng • YfllC:tt.1 wl1h g_r~phlc• ~on1ro J •• • ALL 

UP .:-R ALC Aru11n.cl'llol &: cht.ht•fl c Mode.Ung {teq ulr1111 
CP / MJ ... . ••••.•••••..• . ....•••. CALL 
WOROSTAR Wurd Proc ..• lng wtern lr•qul ro.• CP/ M) 

... . ... .............. .. .... . CA.LL 
SYSTaii PLUS Com pie.re Actountlng V'l lem (requlut• 
CP / M) ........ . ....... . .. . . .. .. .. , ... CALI. 
MICRO OFT6A IC,BD(rcquheo P/ MJ •••.. .•.CALL 
MICRO OFT FORTR/\N -80 (r qulrn CP / MI . .... /\LL 
MICRO 0FTC080 llOlrequh .,. CP/ M\ ,, •• .. . CA.LL 

ZENITH 
12" 

GREEN 

$139 

Sho•roo• prlc::•• ••Iii dJffe_r f:rom aalJ ordtr prict8,

ORDER TOLL FREE 
800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 
Telex 695-000 Beta CCMO 

Send Orders To: 

~®UiJ0QD[]i]l)@[[ 
{S@UiliJ[}JOlJO@lf0 Mail Order 

8314 Parkway Drive 
La Mesa, Calif. 92041 

Jll ATARI" 


. - . 

ATARl80016K 
CALL FOR BEST PRICE 

IO ul 400w / 16\L .•...... . ........ , . • .. ., 34~ 
1110 Progu. r:n Recordc.1..... . ... ·~ ...... , , •• , , , , . 6~ 
810 DI ~ 0,1._ ............................449 
8:2S80 co l .. 7118 Dot m•trbt l rnp.ca-~ f pr-l uU:1" - ••• t • • 699 
822 -iO col. Qulc l Thru m• I Printer. .. .... , • , , , , 349 
850 lnutrfo e Modul• ................. . .. IS9 
j\torl 11>1< lUm Modu l ................. - •• - . 69 
A.d~m ~mctilm 32.K Modul.. ........... . , , . , 18'9 
I'! _•uolllll , Mls.s ll t! ummand and S tu Ra.Ider• ••• 35 ~a . 

PECIAI. ATARI CA TALOG AVAILABLE 

Video Monitors 
A..,d,.11 / L ..d,.a Vldoo lOO U " B&W •••• • • ••• 129 
Amdall / L ...d_. Video lOOG 12" GMH Phoophcr149 
Amd• ll lffllochl) 13" Color w/ oudle> oo1lpa1 • •••• 389 
HIEC 12,. Grit.enPhu•p'ha-DUipl•v.JB-liZOJM •• CALL 
NE·C 12"" Lo-Re• Color Dl•Pl•v .. . . ..• . , . •• . CALL 
NE 12" 111-R ., RGB Color Dloplay •• • •••••• CALL 
Sanyo 9" B&.W Dlapl•v .••••• • ••••• .• •••. • • 185 
.S•nyo 9'"' G.r••n Dl•Pl•ll • • • ••. • •• . . •..• ~ .• . CALL 
S•n:\litt &:zi- 8& W O&•p-1•!11 .... ...... .. .. . . .. . . 2.69 
S•.nyo iz· Gn.1u1 Pho•ph~,. D l•pl•y . ...•.. . . . 285 
• nll<> ll" Colo rl>b.pl•v • . •• • • ••• • • • , • • • •• 449 

Z• n.lth l2... G-r ..•n Pho•phcrPl•pl•y . . .. . •. . •. IS9' 

.269 CALL FOR 

.399 
BEST PRICES 

.249 

16K RAMBOARD by ConComp 

FOR ONLY 

Anadn 9501 w / 2K Buffe r • •• • • • •• • •• •• • •• 1349 
C. lfal> Sta.,.rilou 25 CPS d•t.vwh...I ••••••• • 1449 
C.. lloh !ilarwrltu 45 CPS dalJ11Wh••I •• • ••••• 11>49 
E&>•-aofWl-X..70 .. .. . . .. . .. . .... . .. .. . ... .. CA.LL 
Epa-00 lllX· IO 6. MX..&O FT . . . . ... . .. .... . .. CALL 
Epoon MX· IOO •• • • •. • • • ••• ••• •• • •• • • • , . CALL 
NEC 802S 1•""<1 Ooll'hbU . •• • • • . • ..• • .• , 4129 
NEC Spb1tirtl•n• (l...ahtlit mod•l•) ~ • •• . • .,_ ..... . CALL 
'P•P•f' TI.ger l05-4 6.0G w / .,.-;eph_lca .. . . . . .. , • • . 199 
P•.P Tl.., 1DS-560G • I 9.-apbklt • ••••• •• , • J0t9 
Qu1H prln•O•levwh•o.ia(&..•ul•IHl•la) .. • CALL 

4 Ml12 Z·IOA Ol'ornlon 
80 or 40 column modes ST.-.NDl\RD 
BuOHn Cl! n.tron lc.1 prtntu port 
Full ASCU keyboud wllh Sh i lt locl. 
Roi l Tim Clock STANDARD 
RGB Co lor Output 
Mlx,ed 1ext A:nd g.-•phlc.1 
Numerla K l!yhuard STil\.NDARD 
CP / M Cornp•llbll11y 
S proonmni•bt Func.tton ke\I• 
2~K Mh:wsofl NBASIC ln ROM ..1th enh .. n<~d 

Ordttlng lnlormatloa' Plooao ord•n 1Ula11 VISA. 
MASTt:HCARO . Alllll1UCAN EXPRESS. DINER"!i 
CLUB. CARTE BLANCHE. b•n• win lr•n•'••· 
u•ht t' or ccrtltfled c b•cll • ..-oat\ii' otda ... at p•~ 
so.,•I check (•llo·w l•n d•y• to c.:I•••)· Uo.lu• pHi-p•ld 
"'Ith cHh. pleHe •dd 5"- fonhlp11ln11. hcndllnt and 
lluuraace (minim,.• 5 . 00). Calllorala .-Id'""'" add 
6" ••I•• •••-· Fo.r•' 11n cu••o••n p lt1•'9• add 10" to.. 
•hl,pplng. OEM'• ·• lldtltutJan• and corpor•tl.o•• 
ithf••• ••n.d for• wriUcn quot•Uon,. AU qulP••Dl I• 
.,.bJeel lo price • •••1• and avallablll111 •llhoui 

Dlebl• 630 Da.l•y~b•el 410 CPS ...... . .. . . 4 1,!>S t1ov1Jc-. All «-qulpae:n4 I• n.•w •nd co•p1•t• wit...,.._--- -------------------! m•aair•ctarer'• w•rran1y ~u.a1aU11 90 d•y•). 

Circle 109 on Inquiry card. 

http:prln�O�levwh�o.ia


- -

- -

nM£1 ... )M• 
•11•• • J • OCl6• • :ilffl 
11' u o• ••J.U1• -Hi*.>• 
tJUf• H(lillltltli 1• tirtiil 
UU.11 uw;o.1 .Vl1•dt 
UH<lll 'Jllll l <fl~ I 

n. •on• tr 0001 a .,u I 
11•r•1 an•• H•t•• 
1••1 .. 1744001 HllHI 
1i.11Ul l'IU J I Mita I 
uatl!I H't)rl un•1 
UCIJCll JOClll• I .).ti.WI 
111 110• ;n .Qrl· ... ... 1l!I. •"'•• ::IJ'IO(Mll.nrt.>1 ..,,,,, 
1:!.t6ll 'lJ:HI• 3'1111•1 0 IHI 
• II ftCOI .n Ull Htllll •)"·•I 
•P U • I »:to00• 1n.11 
U$04.lil Hll•l6D•4til .a1J'HI 
IJH,_ I ').l,itl,..0 ..1'11 UJ9'1 
IAOOQI )Jl.ailll.-0,,tl •U:l.l.11 

10 •ncO• ,. ••W 1114 SHll 4Dtrh l n..,w,ae 
11-4:!2"1 :t-t 'f!J I 40 •1111 l :l .OJI 

+•~· ,.,~. JIJ?Ul4'011& 1 . .... . u., 

QUARTZ CRYSTALS 

•000 • J.•Ns• e1• •t1J•UQOGI 

• U GI • •Jra tD .._.JI 
• HOI • , .,.. .. 
• lltl I llltO'• ICI I.WI•no• JCl'I UI 
•1•u1 ll &lll!Wl lt OOOI )0-000 1 J<•H.1 1+11Mal • Ol 'lo••I 
4Uol.JaJll.ll II I •I I O • •• >.)1'1 1 .a•HI . .. ,to. 

"f111• 101.01 \ .. llttl 416001 • ;JJ<U• 
~111•111• •OOl!!I• •• l •• I 1• *DOo l HliUll "' 111111 • 1no1 
l.D*M ll •01-)1 1 1 . ... U ..... . )l~I 41 .Ul'I .11.0001 

11.1·1' ••C1H• """'' ll...m• -a.OllllJl1..,.l'I Dlllla "'f "' 

fill t,. " - J .... •O-Ofl '*°t:llla~DIOUC't .., 

ADDS l.00 SHIPPING 

CAL R~S. ADO 11qo SALES TAX 


FRE E OSCILLATOR SCHEMATICS 

WtTII ANV ORDER 


QUALITY COMPUTER PARTS 
P.O. BO~ 74;1 I Cl<ATSWORTH , Cl\ 9131 t 

Cfrole 326 on Inquiry card. 

EPSON 

DOT MATRIX PRINTERS 


SUPER DISCOU NTS ON 


MX-80F IT L~I NOW 

MX-80 IN 
l :eRt 

MX-100 STOCKL=RI 

We also stock direct connect c,ables fo r 

TRS-BO. Apple, Atari, Pet or RS 232 


CALL TOLL FREE 

1-800-344-7 493 
In CA and for service 1209) 667-2888 

GRAPHICS ROM'S 
AVAILABLE~ ROTRONICS, inc. . 

r;.o.a.wi~-·"°° 
< ......... "-""' 


Clrale 224 on Inquiry card. 

VOLTAGE SURGE & 

TRANSIENT SUPPRESSOR 


Proll'cls 
Mot 

Electronic 
Equipmenl 

Th< SUPPRESSOR elec tronically rc­
nmv~~ !lf rcd~ccs suc'lucn voltage ~hangcs. 
II simply plugs In to a power rcceplicaJ on 
the same circuil as 1hc equipment bcins 
protect w . 

END POWER LINE SPIKES, SU RGES, 
HASH ... Only $29.9S ca. Dealer lr1quirlC$ 
Invited . 

£9 
CUESTA SYmM.5, INC. 

.)440 llolx<o Coon 
!ian t.u~ Ob&po, Callfomio QJ40l 
(~05) 54•·••00 

HP·S.5 • S25~0 00 
HP·83 s $1450.00 
HP·989S Dual 8' 011• 5 S530000 
H ·8292 Dual~.. D•,.as $1960,00 
HP 722SB Plo ll ftl s 720 00 
l 0 BO O"c O• '"es , J950Q 
IDS 445G p,.nto•• ~ 699 00 
NEC $p1nwn1er 

w11h Trm:rms S2'560 ~o 
IDS 460G P"nle•s 5IOg9,00 
IDS 5jJQG Pll n lt"s S 1330 00 
c ITOH >1a1w111e1 ~s ·~ S1 JOO 00 
CCS • 00 Duel 8 ' Dro•e ~0"11Jule • W•ll1 

64K RAM OASIS CPIM 2 •MB D,_c 
•11~r Ory ? !ie 1m~ po1ts 1 tH'11altHI 
r,ort and il 1 1e111deo 
9 '0 CfH t.:ail for orice 

CDC Lari< Sub•ysrnms C:all Jor or1ce 

NI 
21GJUIH3llO 

eade's 
DATA SYSTEMS 

'"THE COMl'1ETE SVSTDIS MD SU,PORT TEAOI'' 

~~~t1.-U.;t. _..,m. C-1t lllllO lll l,ll ~Tfll.lllQ l':J' I 

Circle 231 on Inquiry carcl. 
'I 

EPROM - 12 

na only EP ROM pragr;1mmer you nted! 

• 1EfE,&J6 IS·IOOl l!P~OM p1mi1amtlN!r 101 sfnQl~~~~pty
I+6Vf E PAOM~ 

• PIOIJl""1S Cll1ten1 IK 1nr~U1181( mriel EPRO~IS UIUS. lij!ll•! 
16K aud 32K £PFIOM1 

• Pi!1o;.on~li1y Modul~s ;id-pt llaa•d to ditleren1EPROM1y~es
PM· I - ~B. 27 58 PM-4 - 2564 


2S16 271fi PM·5-276'l 

PM·2-2&3? PM 6- 68764 

PM·J -2132 PM·1- 252&1Tl-16K) 


• Zero- loseillon·!orca sockel :ta:OOllllllllilto~ t:ioth 24·plR anO 
2B ·pm EPROM PM: i!QDS. 

• DIP sucil sclotUon o! Pl~C-..,,,,lna OOJ1S illJ(J EP QI 
i!l!!ll~ss lor il!llllOallOO ano101 use 

• OJI-board DC·to-OC com11ner w11n wi~siallle reQulata< !or 
pi~.mmlng l'llilil!J'l 

• P1oqr1111m lr111 VIJii~ swl1C11f!ll iJ'f so111<a1-0. 
•Dot.iille-sroeo PC board wJlh soi~~' mnk! silkscreen ~nd 

gclo·Pli11en C(!Olat• r.nocrs. 
• Documonlllion 11\C IUdtlS SOUlctl 11$11110 ol 8080/ZBD SDH· 

wllle lai p1011r11111111no an~ ,es;11n11011 

MASTERCARD &V!iA-TN IWl~t~ a~ 6'1b sale5 l!i. 

Circle 251 on Inquiry card. 

-

~EMORY EXPANSIO". 

OR APPLE® rt1• comp• n1 th•' 


rough! you lh• ""' 321< RAM board lot 
Appl• II •nd Appl• /I+ now oft•rs: 

• 128K RAM All FOil ONLY $599 
~ludtJ 1 MOV!'OOS (•"'°""" DOS) 
~ 2 RAMVCPA.tt D 1 lor Ati011l$C'1• ~ rtio;wr' l 
conipt.t!t'll!nswf! 3 PSEUOOOISK 1g, OOS J 3 or J 2 
s.or1wa'• ., ?SE uoomst< 1or CR'IJ • 
ga':lil~g...:s :!i PSEUl)().01S~ lot PASCAl. 

•64K RAM 5425 
~ ~m f'1'f!IQ• mtmory t.aQOJn5ion. IXl&ICI wructi ~,.. bo 
UOO•DOHI 10 129K •t. • ,.,. r ®l t (UPQr•~ ~II 5QAdi 
tor t 11s• lntb.Olis 11.!l !i 50t;waJe SM-Cliapes dta.1eci 
Y..tll"l lf'I& 126K CQ;l t odl 

• 	32K RAM STIU.ONLr $239 
Theola l.avoi.a! ror i10ott U:Sers Inc~! our l'M'll l 
sollllllB~ ll! p;tt"li pet. •t.tv4~ Wi'lh CP,...,•. 1M PASCAL 
D'MllJ<l»dll>\'l l"IOrl"I' Olirtrtl:'J .n QPliCN'5'. ISJ9 ollilCfllj 

• 	VC·EXPAN0' 61 MEMOAY EXPAHSION 

ONt• S100 
 FOA v111c.1c• 
bOO.nd rqmo'l' i1v.1111all!' ao p.,,SCl"ll Sottw-are '5. 

•5 M1;loi Ve:s.C1 r1;t AOC! JM. &4K Of "''" •28K H) 

y0uJ C111!Sen:I "ND•lcso.r;e ~ 11.·eri .. you a l1t11UJ'f ha"!!' i1 

,61'\ ~Jd Ill "''· t~ wtlli'I ~' 
t:ut>gttlTI al.ls Of'll' ot mot! ~~.f 

sa1u.1n ~•Cbi ll t ll ...... 

~~ 
~eopeor1•1CV1 ~ 0 .... - ............... 


APPLE EXTENDER CARD 
$29.95 

Extends Apple Cards 

Above Computer for 


Servicing and Debugging 


APPL£ EXTENDER CARD . ••• $29.95 
IBM EXTENDER CARD .. • ... $34 . .95 
IBM Prototyplng Board ..... $34.95 
RS·23Z Board for TR.S-SO 

Model Il l . •..••. • . _ .... .. $94.95 
3.2K Memol')I Exp. Board for 

TRS-SO Color Computer 
(Adds 16K) . .. . .... . . ... $79.95 

(Colo. Rl!!klo nts Add 3% Soles Tax) 

0£ALEA INQIJtRfES INVITED 

IMAGE TECHNOLOGY, INC. 
P.O. BOX 15456 


lAKEWOOD. COLORADO 80215 


Circle 184 on Inquiry card. 

We gl•e you oil rso/'lalllea seMce, olfer a non­
e~c l uslve mruk!!I ng agteem•nt. plus Oll'>er 
specf•l lz...J services. We seek- high level 
language compHers, cross.assemblers. utill~ 
Hes. OMBS. new OS. educ. and buslnbss ap. 
plicat ons. and any other mar etable prog ram. 
we olfer ru11 developorent and documenl a· 
lion. Don't toesi'taie. conlacl us lmmedlately 

Mlcltael L Dean, V.P. R& D 
lnloSoll Com-puter Systems 

111!1 
26911 Clav1on Rd.. 

Concord, CA 94519 ;4151 saa-0202
T 

Stngle Source Solulion 

Clrcle 188 on Inquiry card. 

Smartmodem 

~= ~. ; :: ::.~I -­
• Aulo·Answer • Aulo·Oial • Repeal 
• Programmable · Use Any Language 

• Touch-Tone and Pulse Dial4ng 
• Audio Monitor· Listen to Conneclion 

• FCC-Approved Dl•ecl ·Connect 
• Full or Half Duple~ . 0·300 eaud 

• RS-232C Interface• 7 Status LED's 
• Two Year Limited Warranly 

$249 
Send certified ch<!Ck or rnonev order 

AJlow two weeks tor pMsonal check 

Florid~ residents add 4.._ sales tall 


ACE COMPUTER PRODUCTS 
of Florida Inc. 

1640 NW 3rd STREET 
DEERFIELD BEACH. FLA 33441 
VOIC E: 30S..27-125710ATA: 305·427·6300 • 

Circle 115 on lnqul,y c.ard. Clrcle 348 on Inquiry card. 	 Circle 5 on Inquiry card. 

http:RAMVCPA.tt
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WE WILL NOT BE UNDERSOLD 

CP/M' Sollware Software/Manual only Personal Sollware (cont.) 
Computer Pathways Visi trend/Visiplot $ 275 
Pearl (level 1) $ 99/$25 Zork $ 34 
Pearl (level 2l $299/$40 Miscallaneous 
Pearl \level 3) $549/$50 Micro Courier $ 219 
Dig ita Research Super-Text II $ 127 
PL/I-BO $4591$35 ASCII Express $ 59 
BT-80 $1791$30 Apple Sollware (Entertainment) 
Mac $ 85/$15 Wizard & Princess $ 28 
Sid $ 65/$15 Mystery House s 24 
Z-Sld $ 90/$15 Ftlghl Simulator $ 29 
Tex $ 90/$15 Raster Blaster s is 
DeSpool $ 501$10 Space Eggs s rn 

$ 29Mlcropro Sargon II 
WordStar $319/$60 ABM $ 22 
Customization Notes $ 89/Sna Micropamter $ 29 
Mail·Merge $1091$25 Apple Panic $ 28 
WordStar/Mal l-Merge $41 9/$ 85 Pool 1.5 $ 26 
DataSlar $2491$60 Apple Accessories 
WordMasier $119/$40 Z-80 Softcard $ 299 
SuperSort I $1991$40 Keyboard Enhancer $110 
Spell Star $1751$40 Apple Joystick $ 49 
Mlcrosoll Sup-r Mod $ 25 
Bas lc-80 $289/$na CPS Mult ifunction Card $199 
Basic Compiler $329/Sna Videx Soard $249 
Fortran-BO $349/:Sna 16K Card $159 
Cobot-80 $574/:Sna Sup-r Fan $ 39 
M-Sort $124/Sna ALF9 Voice Board $149 
Macro·BO $144/Sna CCS Cards scan 
EdH-80 $ 84/Sna CCS Parallel Model 7720 $Call 
MuSlmplMUMalh $224/$na CCS Serial Model 77100 $Ca ll 
Mullsp-80 S174/$na CCS Cenlronics Model 7728 $Ca ll 
Organic Software Disk Dr ives For TRS-so· Model 1 
Miiestone $2691$30 CCl-100 5 'I• ", 40 Track $ 299 
Supersoll Add-ons lor Zen ith Z-89 
Diagnost ic I $ 49/$20 CCl-189 5'/• ", 40 Track $ 389 
Diagnoslio II $ 84/$20 Z-87 Dual 5 '/• " syslem $ 995 
Disk Doctor $ 84/$20 Drives for Z-90 $Cal1 

E.ctem a1 ca•a Moe anti PoiNer supplyFor th (8080 or Z80) $149/$30 
lnatuded , 90 cllly war1 an1~•Me ~ear oo

Fort ran $219/$30 power aupply. 
Fortran w/Ratfor $2891$35 Corvus SM $ 3089 
Other less 10% Corvus 10M s 4489 
Unicorn Corvus 20M s 5429 
Mince $149/$25 Corvus M irror s 699 
Scribble $1491$25 Shugart B" 801R Raw Drive $ 399 
Both $2491$50 S Ca llTANDON 5'1• • Raw Drive 
Data Base Power Supplies $ Call 
FMS-80 $6491$45 Diskettes - Box of 10 

$5951$50dBASE II Maxell 5 '/• • s 40 
Access/BO $6991$50 Maxell 8 " $ 45 
Pascal BASF/Verbat im 5'/• • $26.95 
Pascal/MT $4291$.30 BASF/Verbatim 8" $ 36 
PascallM $1891$20 Plastic File Box-Hold• 505 •f• " 11s l<1•. $ 19 
Miscellaneous Plast1a Library Case 5 '/~ " $ 3 
SpeJJGuard Plastla Library Case 8 • $ 4$2991$25 
The Last One $549/Sna Head Cleaning Diskette $ 25 
SuperCalc $2591$50 Floppy Saver $10.95 
CBASIC-2 $ 98/$2C Floppy Saver Rings s 6.95 
MicroStat $2241$25 16K RAM Kits 
Stat Pak $449/$40 One Kit $13.95 
Micro B+ $2291$20 Two Kits $25.00 
Apple Software {Business) 200ns for TAS-80", Apple 11 , 
Micropro (specify): Jumpers $ 2.50 
Words tar $239 Computer Systems
MallMerge $ 89 Altos ACS8000 Series $ Call 
Wordstar/Mai lMerge $349 Atari 400 $ 359 
SuperSorl 1 $159 Atari 800 $ 789 
Spellstar $175 Call for o lher Atari products
Personal Software· Zenith Z89, 48K $ Cal l 
Vis1calc 3.3 $2.29 Zenith Z90, 64K $ Call 
CCA Data Mgr $ 99 Call for other Zeni th products 
Desktop/Plan II $229 For rut t1s l1very, send ctH!illeLI ohocks, money orders or 
Vlsi term $139 c II H>arrange c irec1 b~~I< wl•e t1an•ters. Po• •onal or 

company ~ heck• reQ ~lre oM to .Or e weeks 10 clear. AHVlsideK $229 
p r ~ce• nrft mill 01der on ly al1d ate .subJoc• to change

Vlslplot $185 w4' ~ou1 nollcft Call !or #hlpploo cha111es. 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED 

Terminals 

Adds Viewpoinl 
 scan 
Zenith Z-19 $Call 
Televldeo 910 $ 519 
Televldeo 920C $ 729 
Televldeo 950 $ 929 
S·100 California Computer Systems 
Mainframe $ 349 
ZBO CPU $ 239 
64K RAM s 569 
Floppy Disc Cntrl s 339 
Integrated Sys. wlinL cables, tstd. $1975 
2P + 2S 110 s 269 
4 Port Serial 110 s 249 
4 Port Parallel 110 $ 179 
Casio Calculators 
Pocket Comp. FX702 $ 185.00 
Desi< Printr/Celc. FR 100 $ 79.95 
Scientific Cale. FX8100 $ 49.95 
Game Watch CA90 Plastic S 49.95 
Game Watch CA901 Steel $ 69.95 
Calendar Watch AX210 $ 59.95 
Printers NEC Splnwrller 

7710 R.O. Ser $2395 
-~ • 7710 Ser wltr. 52595 
-- 7720 KSR wltr. S2795 

7730 R.O. Par $2395 
7730 R..O. Par IMtr.52595 
NEW 3500 Series s Call 

Epson MX-70 S Call 
Epson MX-80 S Call 
Epson MX·80FT S Call 
Epson MX·100 $Call 
PaperTlger 445 Gr. & 2K S Call 
PaperTlger 460 Gr. & 2K $Call 
PaperTiger 560 Gr. $Call 
IDS Prism 80 $Call 
IDS Prism 132 S Call 
Papel'Tlger Access. S Call 
Anadex DP-8000 $ 849 
Anadex DP-9500/01 $1389 
Okldata Mlcroline 80 Frie. & pin load $Call 
Okldata Mlcroline 82A Fiie. a pin reed $Call 
Okidata Mlcrollne 83A 120 cps S Call 
Okidata 84 200 cps S Call 
Centronlcs 739 $ 739 
C.ltoh Starwrlter I 25 cps , par. $1625 
C.ltoh Starwrlter I 25 cps, ser. $1620 
C.ltoh Starwriter II 45 cps, par: $1950 
C.ltoh Starwriler If 45 cps, ser. $2075 
Axiom GP·BOM s 319 
Data South 180 cps S Cati 
Olivetti DY 211 Daisy Wheel S Call 
Moni1ors 
LeedeK 12 " 8 &W s 129 
Leedex 12" Green Screen s 139 
Leedex 13 • Color $ 329 
Sanyo 9 '' B&W $ 149 
Sanyo 9 " Green Screen $ 189 
Sanyo 12 • Green Screen $ 249 
Sanyo 12" B&W $ 239 
Sanyo 13 " Color $ 449 
Zenith 13 " Color $ 349 
Zenith 12 " Green Screen $ 129 
Telecommunications 
Prentice Star Modem 1-yr. guar. $ 125 
Univ. Data System UDS103LP $ 135 
Un iv. Data System UDS103JP $ 175 
Novalion Cat $ 139 
Novation D·Cat $ 149 
Noval ion Auto·Gal $ 199 
Novatlon App le Cat II s 299 
D.C. Hayes Smart. Modem $ 249 
D.C. Hayes Micro-Modem Ii $ 295 
CCI Telnet Com. Package $ 135 

Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710·348·1796 Massachusells Residents call 6171242·3361TheCPU SHOP 

420·423 Rutherford Ave., Dept. 603M Technica l lnlormation call 6171242·336 1 
Charlestown, Massachusetts 02129 Massachusetts Res 1den1s add 5% Sales Tax VISA· 
Hours 9AM-8PM(ESn Mon.·Fri. (Sal. till 5) Tandy Corporation Trademarkf' Digita l Research 

Circle 112 011 Inquiry card. • 
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APPLE, TRSBO, Tl, IBM, PET... 

TRY! OUR $99 SELECTOR SWITCH 

A~allable lor RS232, IEEE 488, BNC.-


Owt "°"' .fN>llltJ inn aog•n•1Sm- 5.6A&il fl••!U'I .w .. .. - 5h•"• yo.i• 
On'l ll• . !'!llQCIMI ~ IC- Tri. _,l.CllDI' Iii 17\HI D-}I h1J'lfllng tne I~ IJIOfl l 

~ n(lb .(;llm1n1t lt trut aoQl •10.1.6'1 Qt ~flMliftQ ~ ltllC.ON'IOC:ll "CI C..a.tlltl 
o.,.i - ~e l•tl po~.iloti ultil! un ~£t OfWI Df\nll'f t o 1 ..0 CPI.ft, Q 

,.,. ••M1"'••HrtlGbY!fHICI one CPU •o(Jlltler ·~ln,..•or• moo.m WI'! 
•l•D ......... l "'i. & r.. CIDAIDO unit.I ... to1cl ... ,..... aboul 3lil mQ>dtl\ IV 

•••~'' ~ ' "" cnmPN>flo olQPMG&-llDl'I& 01.11 D!OUlN<l:J ,,.. ,"• "'°"' s:c.:r,,u. 
uMl.tJl'l 11'14"'-V•lll ~~o.oer LO..oooi.-1 .. we <i 1t_.." i!i 't(.t..I! WAJl­
RA.Hrr 0011 U:WT& HAV[ NI UC:Lll$1'(f! MON!lC>AllllO 0"TIQN ~• 
IW""'ll ""Ulll!loJIOI' .. Ind UNl1:!f".). It\ m n l io 1t l1t ' I ~ lll Y!Vt11 ~~~·· 
!MaJlltf llOH "Il l c.azl")' I QiitrQl'\I;;• S·oMllC*I ol••"" hlf..... 1m iii. l"N: !iU ll! 
! Plll CPHIMI ICOllr'._,•• ,Yi.. UIY~t1IJl'IM~ C..U1,1t l0E llFA.Ef 
COIOl' l_.0:...1a1GQ 

C®ll!1li'~OO~~" m;~(b 
UttlVERSAl IN TER FACE PRODUCTS 

4.S.O Sain Antonio A..ti .• P•lo 4.Ha, CA. !UllOfl 

DEALER INQU IRIES INVITED ! 


Call (415) 493·1300 


Circle 168 on inquiry card. 

Screens in seconds 
QUICKSCREEN.. 


........_ti. ­

• A.!lC COllP<'.)MT t Dll' • 
• UJVE!n()l\Y or SP~'t •...................... 

• ITDI 101 UH 5 

I ~·RIC.! $'! I I ON ltAMD llJl I 
l C'n:Si' U I I OW OROEJ! 50 I 
~ •• •• •• ••• • • I AL!.OCAT·m ti. I 
t S "-LZS' I A.£0~-0111::11 l 10 I 
~----------· ~----- --·------· 
I P'tTD $ 200 I r l'fl"D SOLD 1 i I 
' 'iTD uao I i YTD SOLD 100 I 

Microsoft BASIC.C8ASlC,dBASE U, 
or FMS80 !""" .....,.,. '""'°"'' '6K C P/OI 

$149 [u- manuoh SZOJ "'"' M>lppl.,. ­
l'O• & G«-ller A.uo.c:i•le11, lrtc., f'20 HB:l7-0l42 1 

P.O 9i;n iO:SJ C"dlt Ca.u~n 
r ..,,,.ck..,.tt.J . 07Mfl Acc.epl -.d 

l"&l:I ts .. tram..-• ·'!( ID! ~·tW!?.11 
ltwil!:U lli•tr~ti.Cl(~~l:I!!' 
(J\Jl51C./..l'"1. "'"" ~ ot ot.q lt.d ,,.._di 

Circle 162 on Inquiry card. 

l\ NEW! for 
~ the ·99 from• MAGNOLIA II 

MICROSYSTEMS 

DOUBLE DENSITY 

DI SK CONTROLLER 


for both 51/4" & 8'' drives 

only $595 complete 

including CP/M'~2 . 2 

MAGNOLIA MICROSYSTEM S, INC 
2812 Thorndyke W .. Seattle 98199 

12061285-7256 !800) 426-2841 

CP/ M "'~ ,,.,,demaric of O~otal Re»e.erch 

TRS 80 USER 
mlTlllOMIX SDlYED ttOU.I\ a.wneH1:Ha PllOll.IW 

.. OUfl uu DD Cil'R!t-l•B- ...Pl !iWITQtftlll'(; u•u'T W• l. l CQNNEl;"l 
TriE OIJff' l!r Of Vo-JR; l llS. ·~ TO l'llilO l'lt OEtlJtH LI.I f.! £ l"AtNT(i'$, 
o_, 1.5..., WHE.[L P,_JITl:'-S ET(t fO &ELEC'l DE'ACE I O R 2. .filU.Pty 
rtrftN lrff l!.H08 TO hiE ~SJ\£0 FOSIHOff NO MOM llillE."'-Hll 
Will-1 CAlll.UI USV l'O u..s 1-.u u..sv IO OPEJ!ilrllil :I T[AR WAB­
IUiHT'l' r 

B 5•Y l ~1mt '0" fl'TillH,.,. or.:vien. R£-Olt£!1 IPUIT .a GlllS 
"'-"IC<"-P ~ G1"11i.OOI 

c: TO S~t ,i.A,C: CHE Pfllll!TD\ Sfl'fll£Epf TYilJ rn 111ti ao·~ itl tQIJl!Jt 
PA•I 1t0 6JRS ~.a.& ..1.p 1 tY 

O TO 3-MAlllfl 0 Nt llli latl t'll •ll'"""llU J 11~EE l>i rF!5 ID L. RHlllES.i 
lll AR T uo Gt1tS.1.A!P:-A.OlA 11)9 Ct..-.. 

.1.LJI. F OOf! ~T!i .-.J{f AYAIL,AllU ~ADU 51(l0r 

OH'llJll 5W'ltc~u~o 11'"4'0b4.>CrS •Jli ,&,!.SO .. .,, .. ILAlllLE liVf_ 01 1.\lf 
D"'EJI >O MCDEUOf M.U~ L1Al.A[..-QUI ANCU.t1T~"'ni:U11n~ an: 
1'£)rf GOLWt1 ""011.LOQl'1lQf.l.l.l 1HJ ORMA'fel •~ 

c.oenAC:' '1' 1AO~~ l) 0 11 OUll lOO•.l O{:)T~BV1 0R3 

OEM. HI 1r.ro1>1mui tltlV'llllOI 

c.u (415103·1300 

m®nn.f~©fl,1!JR. u~liil 1,JN!'IEJl,_.l llfll'H'Al;E llAOO\I~ 

Circle 169 on Inquiry card. 

SoM,.,......., pn>blan& 'bu\1100!' OUlf.ce 

~ ll\lun .......... NI onion ohlpp.I 
...... •odl. ~ 2' ~ Call tol l'REE 
(llllO) :lJS.4137 tor~ ....i lnformdon. 
"--and Mo.Id Card ~..r. 

Circle 300 on Inquiry card. 

LABELS 


99 
perM 
whllp. p1essme 

s.ensitive 

PRICE INCLUDES SHIPPING 

Packed 5M per box · Min. order 1box -$14 ,95 

Chee~ i.v1th o rdot M.o.·u Rf:s.de:n ts tHh1 !]~ SalD!i Ta'.( 


~~0~~~.~:d~I~~~~· 
~ 	Teleptione · 617·963 7694 

15116" ><3 '12" 


1 up • pon 1eed 


6801 o r 6 701 M Ith 2.K RO 
EROM, 128 RAM , timer. 8 12-blt 
analog inputs, 8-bll analog 
output, 8 AC or DC lnpuls o r 
oulpuls, serial 1/0 . digital 1/ 0 , 
watchdog timer, power supply. 

\\'IN'l'lm 
Wtl\lolcCotp, 
,DO, Soutn 5t1oot 
lo,oyotto. IU .1.?91ld 
l17·1•HA20 

Circle 417 on Inquiry card. 

HOW TO RELOAD 
Multi-Strike Daisy Wheel 


PRINTER RIBBONS 

You can profitably reload 


S96 Aichos for S36 

S90 Oiablos lar S24 

SB4 Wangs lor S24 

S76 NECs lor S24 

S36 Qumes lor S12 
or less 

This c;o111prehens1ve boo k provides 
lull instruchons on llow to make as 
much as S180 an hour 1eloading 
mull1 -strike ribb ons m your /Jome 

Senn S AS E. to 

WILLIAM WALKER 


Box 16-J-B 
154-30 H1lls1de Ave 
Jamaica . NY 11432 

·suoqqp 3WJS·!llntU peo1aJ pue 11as aM 
Pri ces sent on requesL 

Circle 405 on Inquiry card. 

~ 

5)'." ciisk. siDr-:iJ!'l' 	

mnaiHeath 
Users 
Oouhle You,. 

c a1>a c1t.\' without adcl inir n fl ri\•e . 

f;ct tw ice as much rrorn your H RS or 
HS!l m icrnC<1mpt1lPr . Ou1· ff)f., nH 
rlopp)' disk cont1·nll cr , in conjuncti l) tJ 
with yo tu- 5 Y," dr i ve~. for example, 
ex pandi< rnemn1·.1· <'apacity frnnt 2fi•i 
hytes to 512 byt es r1er sector. 

And it handle< ~inide and douhlP­
~ided. ~ ing-le and rloubl ·d nsil\•. 8" and 
5'1," drives - .r:. imu ltaneouslv . . 

Call 714/275-12i2 today ··~ 
or write for del ails. ••ll 

C.D .lfL $vs1-em1 tn c. 

Cnnlrt1 lh•d Ont u ft•·~1nhng S\'fl t t"m~. Inc. 
7fifl7 V io-ker> St.. l'an n !~i:o."rA 92111 

Clrcte 225 on Inquiry card. Clrcte 71 on Inquiry card. 	 Circle 69 on Inquiry card. 

http:CAlll.UI
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4164 

64K Dynamic Ram 


200 NS 16 pin 

$15.00 

6502 

74500 

l<SOO 
14!il.12
1.ao 
rASl.l'o 
J<SOO 
l<SQl 
l<Sm 
1"5l0 
7451' 
(~\!:. 
1<520 
7=2 

7<SJ2 ''""" 
1<$31 
74S311 
1"5N> 
7'551 
1'9,4 
1<9'6 
1'5N 
1156> 
14$81; 
14$111 
1'511J 
1.£5LU 
1"5124 

1.C..~Jl? 
1.($)l:): 
1.&S)J;t 
14SIJ.5 
145138 
14$ll9 
1"5141) 
7.S151 
74$1~ 
us 1s.r 
14S~ 5B 
/ ($\flit 
/A$\~ 
/4S16J 
7'5,ffi 
74S11E 
1"817.li 
74517'!1 
1d...4l1111 
7ASt62 
]4fi1s:t 
,~,~ 

/~tlj.I 
145195 
1.c...o;;.1 1.:l! 
1..Sl91 

120 

li6 

'"" . •OS'° 
115 .. 
•40 

115 
~ 

200 
110 
"'" 
HU 

SAO "'" 
11'.15 
I 05 

290 
1 90 
'"" 

1<00 
200 
I,..; 

<l'O "'' 

VISA 

Circle 174 on Inquiry card. 

http:1"817.li
http:14!il.12


STATISTICAL 

SOFTWARE 


Wrilo 101 ou1 
comp1•1• 1101 . 

Pri~9/ 10 

SAVE 40% 
5 11 o Spoclty,oll. 

/4 10 Of 1 6 HCIOt 

"744 1 sldela9I dons .• , . ....... $26".70 
'7440 1 olds/dbl dons , • , • , , • • • • , 33.20 
#745 2 sidos/dbl cloos , , .• . , .• . , . 40.30 

8" Spoclly sol! 
or 3 2 :n 1ct aJ 

#740 1 slde/s9I dens • • • • • ••••• , • 27,30 
#741 1 sldoldbl dons •• •• , . , ..• , • 35.80 
043 2 •du/dbl dans.• • . , . • • •• , . 43 ,60 

CHECKS - VISA - MC - C. 0 . D. 
13131 777 -7780 ADD ti SHIPPING 

l YBEN COMPUTER SYSTEMS 
2 7 204 1-ia rpe! Ave. 

St . Clair St-ores, M1 48081 

Au1b"'!Hd Dl1tribu1'>r 
tnrormlllO" Proe"•IAQ Pt«IY.._ 3M 

Circle 221 on 1riqufry c<1rd. 

-

ELIZA IS HERE! 
.H LA!J,1• ~ f'ULt 11.tPLCIYIEilTMIO~ oi !Ji! Ci•~~ ill t:t.llA 
llil')l)l•I" I """" <11•\lllol<tblfl 11) .fll" l'Jll frlUI ~~t.:oMoJ,J llllf 1 

Crlltt11111 II 1,1 T .,, 1968 £~1~~ "'" ~""',. ft-:ttln Ill ot10t• 
•ellt t1"d 111 1ft!:!ii 1t1•1ttlli)llt'IO# GrlfNll\Ut.111 011 Gf~tJlltl El Ill\,., 

.. """" o.1.-d1 ~ pto).C,.B•~-111.i 'tlil'VI .an• ,O: l'S-Nr,.. •iatll~l lls 
-~''tPll•lltfl•.,lll",."''MIPOM•••ll\llfltlClflllll~toiqilol".t.t.Ol'I 
- li.hd "''" ~~11r• 11J ... t>1"1tll IU•1hrtglt IOOtOOtoltt.(I' 

0..19n«;1 la tll,, l+rl fl lfttOi: lttijooht•itnilt CUZJ, NII Jtt10il111i1 ~" 
tl'°lol ....llil!M IO tm'SO"-l'l(IOnlJlllJ lllll U&l!••O ... tl"l'll "1 IJ.' tlr•1rtuieo 
CllS•"" fflPllH;lfll .. XI• •"'Otn«mpA<lilc:lt,IOl"ll •"U;lll ~ II ~I 
ilf(lll)r!\mtol:tel<l'IJl !ll'llQ 

il't alll OU! "'"w rn11:i'OGDtt1put.1 ...,11'1111m D-ll-" ...111iij "'" RJLL jjli~I 

~0:,7=~~~:~::;:;~1~7;::1~~:;~1r.,:1!~'1~~= 
O •I jfll ~Cl\ twll ~ dr:> nta,.i~ "9 ..Ill IM!U<a; thi;t ~OlftCl+a bft 

to111c• "'°"'"*;. f.t.ot ....,, $10 il(lllJ!jl•11'lll 

lll' '" ta..Jrtop.'rG~Ci.IZl!. 1 1Jdllf.mllfC!!.IJl~11111'1:i W(llr!IJt' thaW 
~~ fJ1potut 9'\Dft ~DO N(l.11'11111~-M)l -Q•"'( ikll • ~ -1\'I 1'11& 

r:»t'i'lf"J t• 61AN1,c11"'~ roo"" 
ELIZA 1.5 ..,.,~LAilU: m THE. f.OLLO WrNG OrS.f( ,OANl~TS;. 

1-dAilal•iK:l'l~llr..lnt~hn.i C:fl ,,i.Dil \(d'Otlfi'!Pt.l l iltll 
IU 11\i• n~ COf,li . .... AO'°' Mll:•ntol:i UASIC.., SouiOll 

, 	 ,. , ""1.e~1 .~ i..11 ... ....., • ~ "' '"' .t•tll s.unea.11 
t1>1rll El'llll c; .iM .nomeo M IC•rtt 8'1:SIC-IO 'SDUl ltO 

...,,.+u,-tW"'i:: 11,_..."N~JltlMilNil'~.)J 
1-bi F'i!o1Jt1>.,...J "JD01f111Uto"'811it'"WQ~1p 

Clrcte 35 on lnquhy card. 

RS-232 
Got ya 


down? 

The RS-232 Manl\or/Conlroller wjll 

help gal ""up o.g•ln. ll stmply eonneelll 
n sertas with any RS-232 intar1a.no a.nd 
allows you 10 Mon~tor end Control The 
P.S232 control and dnl.a llmJs. Operates 
en 9 •oil transls.lor batteries er wltheul 
balterlas when monitoring. Com plete In· 
AlftJCtlons Included along wl111 llelplu l In· 
1et1acin9 tips. 

Prfceffe rms S59.951mane~ order, 
chec!c., C.Q .O,, Ma~~e.r Cha_rge or Visa. 
Alaboma Resident" add 6% sales tax, 
Ahlpptng Included In prlco. 

KIRBY engin~eringassociates 
P.O. Box 509 Pelh11m, AL 35124 

(205) 987·0&g7 
Leaders In compurer lnlertac/n9 

Circle 207 on inquiry card. 

S PER E-Z80 KIT 
611K·Z80A·CP/M'" ompatible 

Micro-Computer 
fcot urcs: ZJIO,\ CPlJ·C".-C ;ind PIO • [;41' 
ov·llaniic R m • 41\ ,\1<111i1w· El' ram • 54 Key 
Kil1•board 10eumhabtll) • 3 l'ulty Bu ffered 
S· {oo pa u:. • lnltlrgrated CilllUil Suckcls • 
11.'Z.12.·C i\sv nch, Modem Conlml ll'rC1gr;1m ­
nmhle! flaud llul 'I • tomposit' Vldeu • C:Pl~I"" 
Opt.ll'u ilntl Svslcm Comp.1Uhle • Epson or 
Canlruni"' l;rlntm· Co111pa1ihl • P~rnllol POl'l 
• 8!7Z PIUJlpV to11lt\lller 00\' it·e • J;.~[l and 
37 1t 0111 11.·· " &5 • orh-es u pttJ ~ 
[)rl\I s • Z O Pr0j:!1wn111lns Cnrd • 1\ s· 
scm~ly lnsu-uct ions • ~l onllor LL~tins • 
Rlack OL•i;ra m 

PRIC~: $1195.00 

'I' 11MS: .erilificd c h ck or 


money orde r 

rr.w.•• nu. ~<Iii Silks 1°11,</ 

KIT·80 INC. 
18601 UU f\o!.,:io+ • Ml!Sltllfl~ l!XH iS JS() 


• soo..s21~ 1 ..q9:1 

;~ SllhN(dif11)' qf (J!ltrfd' Curnpurcr Sysltfnr. fM 


,\ lo,,ufi>c/111\!r of'"" ic~)B 

lril•~rntOf/ fijlJim"" nN1qru1rr 


' '"' Tndcmuk:of Digitol .Resc:irch 

ELF - Stepwise regression, lac· 
tor analysis, correlation coeffi­
cients, crosstabs, simple statistics, 
t-tests, ANOVA, stepwise discritni· 
nant analysis, all BASIC transfor­
mations and more. $200.00 

TWGJAR IM A - Box-Jenkins for 
seasona l and non-seasonal models, 
identification, estimation and fo re­
casting. Price: $300.00. 

Each lnclLides a database 
manager, numeric software key· 
pad, and is menu-driven . Each re· 
qLiires an Apple II with Applesoft, 
48K, arid DOS 3 .3 . 

For further information, write 

7k'kl~~ 
3907 Lakota Road 
P.O. Box 10i 14 

Alexandria, VA 22310 
' App(o II IM l\ppleso fl ar<1 tradomarks ol 

the Al)Ple Comp~l~H Company 


Circle 2.08 on Inquiry cerd. 

WANTED: 

APPLE, IBM, TRs.80, CP/M 

SOFTWARE 

\lolestieo is a publ isher and d istributor or 
professional so ftware for microcomputers. 
If you have a new program ready !or 
dlstribution or want yourexisting programs 
lo reach a larger ma rkel , contact 

Phillip Woel lhof , V.P. Mktg . 

Westico, Inc. 

25 Van Zani Slreet 

Norwalk, CT06655 

(203) 653·6880 

To increase your proffls, take advpnblge 
of VVesilco·s worldwide promotfon and 
dlstribul on, 

WESTICO 

The S oftware E;icpress Seruic:e 

Circle 410 on Inquiry card. 

P RSO AL 

OMP TER S FTWARE 


for 

EX.E ' TLVES and MANAGER 
• N11 me1Arlrlress/ Key Infortn1Hion 
• Persur1 11I Sc11e(lul e 
• 'orporat Schedule 
• Document Tracking 
• Pil Jndcicing Schema 
• Tickler • ile 
• Qu tionalr Tabulating 

Any three for $150 · A ll seven for 250. 
Puncliona l. well engineered software in 
the. Pasca l progr~mming language fur 
Apple ll -and TRS-80 Model ti C<Jm­
ptaers . 

SOFTWARE CONSULTING SERVICES 

901 Whllll1r Drive. A\lenlown. Pa. lBlD3 


12151 797-9690 

An. Marlh! Cicbelll 


Circle 35-4 on Inquiry card. 

Circle 415 on inquiry caret 

ANALOG-DIGITAL 
DIGITAL-ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 

For addlUortal dRtaUs abou1 lhe AD·100·4 and oll1er 
fine QHJ'orn~a Data COfPOrntrori 100"' ~nclMOU3flV 
t""teo, "lgh re ilablilty prOducts. clrcte the reader 
jetvrte c.ard flUmber below or ror f·nter re.Pon.s:e 
wrl te or call us. 

CALIFORNIA DATA 

CORPORATION 


3475 Old Conejo Road. Sitlle C·10 

~DWbur~ Ptr k. CA 9132() 


1805) 498·3651 

crrole 64 on Inquiry card. 

11C11COMPILERS FOR MC 6809 
• 	 Gc-ni:nld "'~rura.nl/ r'f'loal.-bk, efn.dtrn, 'riihi '•llhi!! 
~mM~lll:f~ua,r,1.1! 

• 	 Suppo.tti. rull °C0 C!._,;U~il 1 long,, r•nau:, tfouhli!\, 
1niti:tllt~ , .. I'~ bi• lldds 

• 	 lr1d ude$: ohjl'c.I tOtle ltari;~r, ~ibr.ary m~1C1.<.1:1UI 
6809 •»<mbl<r 

• 	 /\II ...... PfOVo>Ol 1/0 <illll~ <onfitlurrd lO ut~<L 
hAtdWAre cn\"irt~nmttH 

• 	 A;,•afl~blc u OL"~-tomp.1 1 lbJe. re1ldm1 'C O.nr~~lu [)r 
CP l< unip.1rh)lr , O'IM.......Cumplln-

FC !i8Q9 .• , • ~ • Fl.EX VERSIO N , ••• • •• • H00.00 
cc o8Cl9 ••. , •. , • CP/r.t v <. R. •ON , . ... . .. nso.oo 

CP/M &exx CROSS-ASSEMBLERS 
(INCLUDING SOU RCE COal I "C"I 

/1"800 • . ' MC 6800, IC 6802, IC: 6BQ .. . sumo 
/,6aOI , •• ~IC6801,MC6BM ., . , Sll'\00 
/\6~09 ... ....... MC~~O!I ... . ... . i l 2500 

CP/M 01\MATS: 8" SOFT StCTOR · O. 
S" ORTllSTAR 

FLEX FORMATS: 8" SOF1' 51'.CTOR EO 

• F,cx Tndtm;;n ur t ~1rtk'<ll Sv;1t!!m1. Cons1.d1.1nu1 J11 c. 
'Cl'IM Tmlcn>•rl< ol Di,.;l•I R°"'"''I\ 

6'17 I Vf<.sool~ SriilTROL Mil Y1111d1,&:'C'~ Wlo S3204
CORP. 1•141 l ?fi.'293 7 

http:OL"~-tomp.11
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- TTL -1400 • • • • • . 2/ .85 7490 • • • • . . .BS 
7402 . . • • , • 2/ .BS 7493 • • • • • • .as 

POTENTIOMETERS 

~ 
2 Won @ 70"C 

7/4 " Slarted Shall 
Linnu-Taper 

!IC, 5X, IOIC. 2SK, 60K , 
100K. 1 M•v 
CMU ......$2.95 

3/4 Win @ 70'C 
15Turn Pol. 
UntatTapar 

100 Ohm, 600 Otim. 
1K, SK. 10K , SOK . 
100K , &DOK , 1 Meg 

830P .......$1.79 

S.WAY DO VOLTAQE ADAPTER 
With Unlverul Plug & 9V Ballery Snap 

1;1. SelectJvo vollag&: 6,9,12VOC. 
n Pol. selection 1+/.l, 6' 

llne - adaptor to 
plugs, 6" Jfne -
adapter to bait. snap. 
120Vl60Hz. SOOmA. 
OC69l l2 _.... , , 59,96 

REPLAOES THE T"ELEPHONE RINGER SELL WITH 
A SELECTION OF 110 FAMILIAR TUNES

• •PT030 W•ll J•ck 
FEATURES 

RopJaces monotonous telephone ringor boll. Easily co"nect.s 
lo any standard phono. Uae alongside 1egular phone or re pre"" 
"'more r nget elsewtie re In bulldlng or outside. FCC approved. 
Use on any phone system - worldwlde, Use dllf&rent lune lo 
Identify oxtenston phones. Microp1ocessor conlrollod. Ad)usL 
vol. conl rol and va rlable lune speed control , Operates o" 2·9V 
bstlerif!S or AC Adaptor (not Inc l.~ 

PT030 Phone Tunes .... •.. . ..... , . •. $49.95 
A030 AC Adapter ..... , . . .. .. . . • . • .. $8.95 

JE215 Adjustable 
,.__.Dual Power Supply 

~ LS Schottky ­
74LsOO. • . • . .55 74l .. Sl0'.l • . • , , .75 
74LS02. • 55 74 1...5123 • J.49 
74 LS04. • 
74 LSOS. . 
74LS10. • 
74LS14. • 
74L.S30. • 
74LS32. . 
74 L 538. . 
74LS42. • 
74LS47. • 
74 LS48, • 
74LS73. • 
74 LS74, 
74 LS7S. 
74 L.585. 
74LS90. 

Low Profile 
8 pin L P . .. 2/.59
14 pin L P • • . 2/.69 
1.6 pin L P ••• 2/.79
18 o n LP •.• 2/.89 
20 p n LP • , • Z/.99 
22 p n LP •. • 2/1.09 
"24 pin LP. • .79 
28 pin LP . • .82 
96 Pln L P. • .99 
40 pin LP, • J.19 

Wjre Wrap 
14 Pin WW ti n .7S 
14 p in WW !JOld l.09 
1.6 plh WW Un .79 
16 pin WW go ld 1.19 
24 Pin WW gold 1.69 
40 Pin WW go lc;I 2.75 
l4 p, pl ug/cover!.29 
16 p , ptug/co ve r 1.39 
24 o. pl ug/co ver1 .95 

Also, The Mojex Line 

General Descr ip tiao: The JEZ15 is a Dual Power 
Supplv with independe11t adju51able positive aod nega· 
tlve oOtput vo ltages. A .separate adjustment for each 
ol the supp lies providesthe user ur1 l imlted app lications 
for JC current vol tage rnqu irements.. Tl1e supply oaro 
also be used as a geoer11I all -purpose v·ariable power DIODES & TRANSISTORS 
5upply, F EA TUFIE61 IN75l • • , . 2/.59 2N 2219A • • .•2/l.19 

• Adj vii bfo roo11 la1od POW~r •.ippl ic•, I N757 • , • 2/.59 2N2222A , • , , 2/.89 

' ~~~D~~u;,cu~ 1! ~~~~UCl>~~y)~ 5VOC, :~~~: : : 5';:~ ~~~~~ · ' • : 2f:~ 
svoc I!!' 500111A . 1OVOC l!ll 75DmA, 1N4001. , • V ,59 2N3nz. , 2..25 
12VOC llill'JOOmA, and IN«ID4 . • • 4/,69 2N3904 . . 2/.6'J 
1SVOC @ 175 m A IN4007 . , , 4/.79 2Nl906 , , 2/.69 

• Two, 3· 1 •ml'1o' adj. IC •• QU liltor> IN4148. , . 10/ .99 2N440l. • 2/.79 
With tllerrnal overlood pro1oc1«m. IN47ll. . • 2/.69 2N44()3 , •••• 2/.79 

• Hu i •In~ rcgU la 1o r c oOllllg N4734. , • •• 2J.69 2N5l29 • • •• , 2/.69
CMOS • LED .. on' ' lndlcuno r IN4735. • • . 2/.69 2N5139 , • . • • 2/.69 

7<!04 • • • . • • v.es 
7406 • ' • •• •2/J. 19 
74-07 ••••••2/l.19
7408 ; .••.. 2/.89 
7410 • • . 2/.85 
7414 , , • • ,99 
1417 • • • ;2/1.10 
7420 . . • • 2/.85 
1447 . • • • . l..19 
7474 • • • .69 
7475 . . • .79 
m6 . . • .69 
74&5 • • . • . • • 1.19 
7486 .• •.•• 2/ 1. 19 
7439 ' . . • . • 2.99 

14100. • • • . . . 2.25 
74109 .• • .• . 2(1.19 
74121. • ' • • • .69 
7412S . • .99 
741!>[1. • • 1.95 
7US4 . • • l .95 
741S7. . .99 
74161. • • l.19 
74164. . . 1.59 
74174. • . 1.59 
74175. • • l.49 
74192 . • . Ll9 
74193. • • Ll9 
74367. • • .99 
74393. • . .1.95 

4000 .. . .SS 4030 . ., 
4001 .• .-SS 4040 • 
4002 .. .9!! 4044 • 
4006 .•• l .~ 4046 • 
4009 .. . .79 40-17 • 
4010 •• . •79 4049 • 
4011 • • • t • • .55 4050 . 
4013 •.•• •. .79 4051 . 
4tll6 " • •• . .79 4066 • 
4011 • • ' ••. 1.39 4009 . 
4018 . •• • 1.39 4071) • 
4020 ' •• 1.39 4on . 
4Q2l. .. . ,49 4081 • 
402.4. .. . l.19 4093 . 

CONNECTORS 


OB25P 
08255 
0851~ 
22/44SE 
UG88/U
U G89/U 
U G l7S/ U 
50239 
PUSB 
Pl-259 
UG260/U 

LMlOlN . . . 
LMJOSH .•• 
LMJ07N •• 
LM308N . • , 
LMJ()9K . , . 
LM3lON • • , 
LMJUN .. • 
LMJ17T .•• 
LM318N .•• 
LM3l9N .•• 
LM320K-5 .. 
LM79«iT 
LM7912T 
LM791ST 
LM32J K . 
LMJ24N... 
LMlliT • •. 
LMJ39N . •• 

.59 
1.39 
•75 

l.19 
2.25 
2.59 
1.49 
2.29 
2.95 
2.95 
2..25 
1.75 
J.7S 
J, 75 
5.95 
1.29 
2. 29 
U!9 

15 
J'.79 

u~ 
2.75 

,79 
.89 

1.59 
.95 

1.19 ~ 4027 .. . .79 4511 . 
1.95 ~·'-)' ..--------------""I 

UG Hl94/U BNC Bulkhead Reep. 1.4!! 

IW LINEAR ­
l.75 

0-Submlnlature Plug 3.95 
O·SUbmlnlature Socket 4.% 
Cover lor OB2SP/ S 2.25 
P.C. Edge 2.9$ 
BNC P lu g 2. 19 
BNC Jac:k 3.95 
UHF Adapter .59 
UHF Panel Reep. 1.49 
UHF Adapter 1.95 
UHF Plug 1.95 
BNC Plug 2.39 

.69 l-------------'"""".~-~----l 
•
75 DE-SK TOP ENCLOSURES .69 

.59 

• Ptlr1111<1 Boord Constru<:1ion 
: ~~~y~~/;.~~·,. _5 1116 .. L ,. <! " H 

JE215 Adj. Dual PowerSupply Kit (asshown) • . 524.95 
t Pic tura no1 shown b ut slrnllnr In conuru~1 l on 10 •bovol 
JE200 Reg. Power Supply K i1 (S VDC, 1 arnpl •• $14.9 6 
JE205Adapt.,8rd . (toJE200 1 ~ 5 , ± 9& 0 2V , . $12.95 
JE210 Var. Pwr. Sp ly. l(it. 5·15VOC, 10 1.5amp . • S19.95 

DTE·B IPictured). . ... . ... , . ...........$31 .95 
DTE-11 (Pictured) .. .... ... , .. . ..... . ... 34.95 
DTE-14 (Picturedl . . ....... .. ........... 36.95 
DTE-HK I Case for JE6001. . . . ...... .. . , •. 47.95 
DTE-AK (Case for JE610) •.. . • . •. .. ••. . . . 52.95 

Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 

• Output: 10VOC, to 1DOmA In Sorlas 
SV DC, lo 200mA In Parallel 

• P1nol ma~ be eoally connaclad for 
Serles or Parallel ou1 

•over 11 Gqtiare lnchos ol aatlire cell 
surl1ca 

• Voltaoe Una tap li1 o.5\/ lncramoou 
• Provision lar c h•rg lng baltarlH 
• Overall panel size: 

4.1/•"l x 4 r'H Jt Y." D 

Tho J E305 Solar Cell Panel Kit aontalns 20 aa. so lar co Ila. On 
the panel board ale power llna taps which allow lhe use1 lo 
eelect vollagea (1 vol tage at a lime) lrom O.SVOC to 10VDC. 
Tile oppl lcalions ol each panel can bo lurthor o•pandnd by 
co1.1pllng addlllonol panela In &Mes tor more voltege or In 
parallel for more current. Tha premium grad ~olar cells pro­
vlds the cutteM necessary for tt1d operation ol mos I portable 
lranslstor 1edl08, small battery powered casse lle lape 
players & unllmlled rucporlmeolal sola r prolecls . 

J E305 ..... .. .. . . .... $39.95 

.69 74 L.5138 • J.29 

.SS 74 L.5139 • 1.29 

.55 74 LSl.54 • I .95 
l.09 74LS157 . 1,19 
.SS 741...5161 . 1.29 
.69 74LSl74 • • . 1.19 
.69 74 l.Sl 75 • ~ • U9 

U!9 74LS192 • • U 9 
L.29 74LS193 • • 1,49
l.79 74 l.5221 • • 1.49 
.75 74LS2"! . • 1.89 
,69 74LS2'15 . , , 3.49 
•75 74 L.530/ • • .89 

1.49 74 LSJ74 • 1.9.S 
,89 81LS97. 2.29 

SOCKETS 

IN4742 .. , • . 2/.69 2N52.10 . , •• , 2/.79 

IN4744 . , .•. 2/.69 2NS951. ••• • 2/1.29 


CAPACITORS 
Dipped Tantalum 

.lm ld•JSV 2/.89 

.47mld 1§ 3SV 2/.89 
lmld @l5V 2/.89 
2.2mld 8 25\/ 2/l.09
3~mld ®2SV 2/1.19 
4.7mtde 25v 211·39 
10mfd @25V 1.1 9 
3Jmfd l!2SV 3.95 

100V MVL.AR 

.o22mfd.001·.0 lmfd 4/.794/.89 

.041mrd 41.99 

. lm fd yt.19 
.22 mrd 4Jn9 

ELECiROL VTIC 
!mld @SOV J/.69 
4.7mfd 0 SOV 2/.59 
lOmld lil!iOV 2/.69 
22mfd@SOV 2/.79 
47mfd 8 50V ~/. 89 
ioom t<1 @sov •59 
220mfd liil 50V .69 
lOOOm fd ct25V 1.19 
2200mfd ~ l6V 1.39 

50V CERAMIC!Cpf-.022mfd 4/.59 
.047mfd 4/.&J 
. !mid 4/.79 

MICROPROCESSORS 
zeoA CPU (4MHzl 13.95 
MC6800 8 Bit MPU 8,95 
8()80A CPU 6.95 
8212 8 Bit 1/ 0 Port 3.95 
8216 Bl · Dlrecttona l Bus Drive r 4.49 
2513/2140 Character Generator 12.95 
8T9' T ri-State Ho>< Bu ffer 2.25 
AV-6-1013 30K Baud UA RT 6.95 
AV-5-2376 88-Key Keyboard Encoder ll.95 
2114·2 4K Static: RAM (200n.s l 3.95 
MK4116 16K DYnnmlc RAM (250ns) J .95 
2708 BK EPROM 5.95 
2716 l6K EPROM (+ SV) 9,95 

Function Generator Kit 
Provid"" 3 basic 
waveforms; tine, 
v r1 ngle and aquaro 
wave. Freq, '•"O• 
f rom 1 Hz to 1OOK 
Hz . Output ~mpfl­
tuda from 0 volh 
to over 6 vol11 
fp11lt to PHI<). 
Uses ii 1 ZV IUPPIV 
or a : 6V spHt sup­
plv. Includes chip , 
P.C. Soard, oam­
ponants & i nrtrue>­
t ionL 

JE22068 .. .. S19.95 


LM 7BOST • 
LM781 2T 
L M7815T • 
LM380N. • 
LM384N. . 
L MSSSN . • 
LMS56N. • 
LM56SN. . . • 
LM566N . • . • 
LM567N . • . 
LMnJN . • • 
L.M741N . 
LMl310N 
LM1458N 
1.. Ml4.88N 
LMl489N 
LMl800N 
76477N. • 

1.75 
1.75 
1.49 
2.49 

.69 
1.49 
1.95 
1.95 
J.79 

.79 

.65 
2.95 
.99 

1.59 
1.59 
4.49 
J.95 

Circle 204 on lriquhy cafcl. BYl'E M ...rdt mu. 497 



KIT·BO INC. 


• . . , i # 

""' \. ,~ ' ,, 
\,. " ...:: , _,, 
II; : 	 . ....,,.., , .. '!!""' 

<." - . · ...;a.... ...~ 
7,·~ . '!:.~ 

E-Z-80 ENTRY KIT 
A z.ao Micro computer w ilh CPU: CTC: 
PIO: Prom Programmer: Read Oul$ : Key 
Pad: Onboerd ROM & RAM: Wlrn Wrap: 
DC Regulator: Manual & lnslrucl lons , 

Kit Price 5390W 
la&Ot LBJ Fwy• MHqull1, Tna1 7$1SO•-·S2MSil 
WINNIPEG 1204-63'M 887) • VANCOUVER (604·22~ 
CALGARY l•03·2.34N040l •TOl\ONTO 1•16-2&1..:lcSC) 
MONTREAL (5 14·288-All:'JA) 

A Sub·•.ldllt) ol Patrtck. Com?uttt S v1temt, IMC, 11\IM• 
ul achm n 01 tho lc..36 ln1egr1ted bu:a~ness computor. 

Clrcle 209 on Inqui ry card . 

EIA RS-232-C 
• 	 Quality Cables 
• 	 Immediate Del ivery 
• 	 Low Prices 

* 16-25 conduc1or (M or F) 15.85 & ,50/11 . 
13-15 .. " 13.90 & .40111 . 
9-12 " " 12.90& .30/ft . 
5-<I " " 12.10 & .25/fl 
,~ H " 11 .30 & ,15/11 

SPECIFY: Mele or female connec to rs 
Length ol cable 
Pins to be connected 

•Plu s Sh ppin11 - All aider • pre-1>111<1 0 1 C.O O. 

Communication (215) 964-9404 
Cable 319 Louella Ave . 
Company Wavne. PA 19087 

Circle 83 on Inquiry oard. 

TYPESETTING 

from your own 

COMPUTER 

Type your manuscripts. catalog , or 

other text into your word processing com ­
puter. 

Send it lo us on a diskette or via · a 
modem transmission and we ' ll send you 
camera ready film copy. 

Computer lypesetling provides high 
quality, easy Lo read copy at a fract ion or 
the cost ol convent tonal typesetting. 

Call or write for instructlonlll brochure 
thal Includes typestyle selections, lormal ­
ting ins tructions, and examples. 

Circle 136 on Inquiry card , 

FOR 91PPkzYOUR 
HARDWARE AND SOFTWARE 

FREE CATALOG 
OVER 350 PRODUCTS 

SPECIAL OFFER 
wabash® OIS t<ETTES 

Unique SR-3000 Formulatlon · 100% Cerlified 
Error Free - Hub Rings Installed on 5 V•" 

51!.'' SS/SD $21 .95/BXDS/ DD $29.95/BX 

B" SS/ SD $23.75/ex DS/ DD $36.75/ ex 
ONE TIME ONLY - ONE BOX/CUSTOMER 

Ask ForOur S- IOOand Relaled Products Catalog 

2 4 MB NEC B" FLOPPY DISKS 
' SUBSYSTEM $1675 

FETCH COMPUTER PRODUCTS DIVISION OF: 

ALMALY TRADING CORPORATION 
8 135 S.W. 17 STREET, MIAMI. FL 331 55 

TELEX: 51·9602 "ALMALY MIA'' 

800-327-2251 
Apple 1s aHegill teroa Hna&mark or APPie r.;omputers 

lrcle 12 on Inquiry card.C

command your own 

STARSHIP 

W ft:. h 

Fleet M a n euvers 

1982's ho r.esc r>Bw 
pley by m ,1 game. 

by 

f 9nTq)TIC )lmULC\TIOm 

p.o. bOx 24566 
dam>cZr colorado 80224 

Circle 159 on inquiry card . 

UCSD 

p-SystemTM IV.1 

IBM Personal Computer 
North Star Horizon 
North Star Advantage 
ALTOS 8000, 8000-10 

Operating System $300.00 
Compiler $300.00 

Extended memory and hard disk 
supported . Turnkey prices avail­
able on request. 

Dealer Inquiries Welcome. 

.. . ' VI~ I 
''The Al>!lenrs or the University or Call lornla 

Network Consulting Inc. 
A106 - 1093 W. Broadway 

Vancouver, Canada V6H 1 E2 
604-738-3500 

Clrole 279 on i nquiry card . 

Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. -VISA' 

PACIFIC 
EXCHANGES 
JOO Foo1hlll Blvd. 
San Luis Obispo, CA 
9340 l. In C.11. call 
(800) 592-5935 o r 
(805) 543-1037 

Circle 300 on Inquiry card. 

Inside the 
IBM 

Pt·rn11111I Co"'I'"'"'' 
This co llection ol uselull 1nlorma11on sup­
plements !he IBM Manuals 10 show how 10: 
• 	 Program lhe system DMA and Interrupt 

Conl roller 
• Design expansion slol add-In boards 
• 	 Program add-In boards using BASIC, 

assembler. and DOS 
• Use DOS and 610S functions from user 

programs 

PLUS 1echnical data Including: 

• System operation and liming diagrams 
• 	Using lhe 0x1ra ROM and co· p rocessor 

sockets 
• 	E.xpansion slot signals and liming dia­

grams 
• Expansion slot physica l dimensions 

ILLUSTRATED with example scl'!emaucs 
and programs for DIA conve11ers. Parallel 
110 , Clock/Calendar 
Send check or money o rdur for S10 00 
(0 C residen ts add 6% 1.ax) 

TENLEY DESIGN 

P.O. Box 39155 


Washington. D.C 20016 


DISKETTES 

CASSETTES 


Error-Free 5 '/4-inch Diskettes (MD­
5) single-sided, soft sector, single or 
double density, reinforced hub. 
llem Qty 10 Qtv 50 

MD-5 $25.00 $110.00 

C-10 $ 7.50 $ 32.50 
C-20 9 ,00 39.00 
C-60 l 1.50 50.00 
C-90 15.00 70 .00 

UPS SHIPPING INCLUDED 
In Contlnl!ntal USA 


CA Customers add l xl!B 


MICROSETTE 
475 Ellis St., Mt. View, 

CA 94043 (415) 968-1604 

Circle 253 on Inquiry card. 



WeHave ItAll!••No"'atan extra5%off 


943 W .Genesee St. P.O. Box 2991 B 
Syracuse,N.Y. 13220 315-422-4467MiniMicroMart,Inc. 

Circle 263 on lnqulry card . BYTE Ma.rch 19112 499 



FLOPPY DISKS 
NEW Shugerc SA.400. . . , , , . !Ee33.00 
NEW Sl"lugaM: SA~... _ . 32e.OO 
Nfi\N Sh<.gort SA.!301R .• . . . . . . . • . 393.00 
NCW Sh..glSr& S A851R. . . . . . . . OC!0.00 
Dual e·· 81""dc8ut'1!11, w..-ad, power·. reek 
~ •hdoa.. rorTIC>t;;cti AC QC:lwor 
convol . , . 649,00 

Enc>oeut'9. 9" °""" u:>p • .,.,....,, unwntd ?S.00 
ENCLOSURE DUAL M INI VVITH 

PDWEl'I. DESK TOP . _ _ 9000 

CH•KllT'T9• 
1 )t'l!llV" WlllTBnty. iQpor~et.aclfbrorycoso 
0 " .. IS.ngle --.S"Olt> den •Cy 29.40 
El"' eonglo ~ dene•cy 39.90 
B"' ,,dout:Jje e~e --.....cy <IS.?O 
!;;I:. " Re"INFORCEO HUEI 10/F'IJ<STOC: 

UBl'IAFIY CASE 5CIFT SECTOl"<EC, 
100,,.15~ 

.WV o>dl>-filngle ~ty 29.70 
~1!11~den6.ty 38.10 
double " 'dad-do.bl• denlliC..,. 4:3.90 

TR.ACTOR ....D PAP•R 
911. K 11 bloN<. 3 700ohlSo"8.porl 27.22 
BM. 111C ii bk.Je t:>er"\ :3?00 BrleeUJ 24.?2 

OT~ TYIOES OF MECJIA AVALASLE 
CALL. FOR PAICE 

f\VllD METAVAN, INC.LJVUO 1805 Eo•t DyarRO<'d. S,.J1to 307 
S..nr.a Ana. CA 92?Cl8 

[7141 !540-2427 

Clrcle 235 on Inquiry card . 

CARTRIDGE RIBBONS 

FOR COMPUTERS, 


WORD PROCESSORS 1 etc. 

PRICED FROM 


75 

EACH IN 


LO TS OF 12 


PRICES INCLUDE SHIPPING 
WRITE FOR PRICE LIST 

~<;~6~1~~;0~.~!~· · 
TEL~PHONE 611-963·7&94 

Circle 72 on lnquby card. 

Ccompilers 

and 


Cross compilers 

Avoifable for: 

POP-11 RT-11/RSX-11 
6809 SOOS/FLEX 
8080 CP/M 
8085 CP/M 
zao CP/M 
8086 
8088 

OTHERS PE DING 

The full C la ngu~ge. as described in 
" The C Programming Language" by 
Kernighan and Ri1ch 1e. 

UNI )( version 7 comp;11 ible. 
l.M\ ., ......,._., _. ac_n1 .ta 
" 'l1,l'lll'lll"•1••• 10...t...... ~ .... o.,,.t.1l~·.. 

<~• 
)rlQ't• • ••-.....1-Alll~·....r~ 

~{~.,..; '."~r ~!J.:!;c~~-
c'"''hv• ~,.. 

TELECON SYSTEMS 
90 E. G"h Road . Soi1e 25 
San Jo•e . Calilornia 95112 

408-275-1659 

PRINTER SOLUTION 


11andsomely cn llea ol heavy -duly .,. P~ex191.i ~ 
Pt•mlls e;isy. con enienl s1ornge ol pape• 
checks onvO•C! 101~ ptl'3 d1rnc11eeo t1orn sh.:11
°' sur l•c• below A Pio~rnnisUnlrrT!lletJ e11clu.11ve1 

RegulM Siz e . tz9.95 


13· • 1s· !Epson M -80. 0•1da1a u82 u831 

la1ge Site S39JI& 


13" • 17' (Epson MX-100. Ok1~a1a uSlll 

X· L arQe Sot• S59.!15 

)Includes SheUJ 13' • n· 11la l a111y~ I Papr.1 fo1 r.1 I 

Op11anol Shell 	 $1 4.% 

~PROGl'AMS 
'!~'" UNLIMITED" 
~ COMPUTER CEHTEP.S 

800-64 5- 6038 In NY 516-997-8668 

Cl rcte 321 on Inquiry caret 

.-----:____. L UDE~ 

......,._-..;.Pr.;.;o~~ ~ 


CPU z 611flz est 3()8 CPU z MT 22 1 
CPU 8085/88 CSC 911 CPU 8085188 319 
DISK I A&l 371 CPM•2.2 135 
llHE~fACER I, rI 187 J llTERFACER ~ %7 
RAl'l 17 &4K MT 597 RAM 16 A&T f>7J 
6MHi CPU Z SYSWI 64K DUAL 8" DRS 3595 
81111z CPU 8085/88 SYSTEI 64K C2)8" 3595 
Seattle Computer

SEATTLE SYSTEM l GqK, SEn, PAR 2549 
SEATTLE SYSTEM 2 l28K SER, PAR 3325 
808~ & SUPPORT 5% BASIC 86 235 
&qK STA1 1C 8/16 746 BASI C86 COM 235 
PASCAL 85 349 FORlRAN &5 49 
MORROWIJESIEiNS 

II:CISHll 1 12'35 65.l: STATIC MT '>31 
DISK J.OrY rn1 3$ !1.ll.11 1/0 269 

ITGllll}\~ 1/0 195 l'vffi M.lTl-USrn 371 
I I & LL~ IW 1C(£Tl{R Cl !ST ll'J5\ 7~9 

i.s 'fR11ilE'J~ of ntGl'TAL RESLAFOI CF CA 

f;(J cr,1 1,,	•.[~~1'"15r:'..R ~n, )-:-":;=.; -::;::r"j 

,,.. ",q<,,~...., z • 

Clrcle 352 on Inquiry card, 

J Unltl!rllnlng . Suiltlgtf11 
~ l'•h\ltr OLACI< and AE.D & Sup., Strlpl 
r Prop<111ion1J S~•Ci•Q >SioQlt S •tc~ Paper fH~ 
' Hi-R ..olullon G11p~lt1 > Sol11~re I01 II/Did J'to011rnng 

# B·P739 Wa rallel) $59988 Delivered 

# B-5739 (RS -232C) $699BB 0e1ivered 

HIGH TECl-INOLOGY AT AffOROABLE PRICES 
1c a1111or" 
CUL TOLL fRE! 
r-MIO-IU-lgooL.~ 
~ar IMhftlCAI Oe!J lh 
1 -ll!J - lill ·H~I 

!-Color 

68000 

MACSBUG & OMNIBYTE 

users 
DEBUGGING DISASSEMBLER 

Res. In 4 27 16's 

DISPLAYS:""\:? 

- ADDRESS 
-MNEMONICS 
-DATA 
-ASCII Equiv. 

$165 (ca . res. add 6.5%) 


SYSTEM 300 

486 Thompson ave 


MT. View Ca. 94042 

Circle 369 on inquiry card. 

N£W!$795 


Typrinter T3s·KSR 


DAISVWHEEL 

e 1r......., ~...·•-i~ 11-.­

hRt<llo;in ""'0.-...rt• ,_IA.t;l"t U ~ »•« ~< u.M.,.-1 
e 10. I } a ~ U...111;_, "°' ,..,. ...-.1 

.....,... wr-r .... m;a,•_..T W<.n._1.rh 

• ""1• 1.G<'"'• ...' °"''"""" F "~111".,i,~.,....n:i ....w .. n• 
• 0-1·~ UW 

r11~Ml"t1.:11'\:TtAili"On'CA•L r s:rooo 
HIS 6ll ~E"'Yt!IO.Jri"O 1hlCl'llr.ACl l.4lllj13 
11111E t, l 1CfJfT "~' llSJl1C0!11AOUl. fl 'IUJ.CIO 

·1311 +r&m q.tt HllS ut>""' ScJll~• 0o 1...,. 

SYSTEIVED CORP. ­

Circle 370 on Inquiry card. 

Software For 
IBM 

Personal Computer 
• General Ledger (48K) $395 
• Accounts Payable (48K) $395 
• Accounts Receivable 

(4BK) 4/ 1/ 82 
• Payroll (4BK) 4/ 1182 
• Siar Trek (32K) $24.95 
• Complete with comprehensive 

users guide 

ZETA Products 

Box 147 Georgetown, TX 78626 


(512) 863·3079 


r.=.1 • 
Circle 379 on Inquiry card. Circle 49 on inquiry card. 	 Circle 420 on inquiry card. 

http:llSJl1C0!11AOUl.fl
http:W<.n._1.rh
http:o.,,.t.1l
http:ac_n1.ta
http:1!11~den6.ty
http:100,,.15


MPI 88G / 99G MATRIX 

·····--····-----------------·· 

iI'tintcrsPlus 

i...computers, peripherals, 

!accessories and supplies! 

I 
I 
I 
I 
I 
I 
I APPLE ACCESSORIESI ~pie II f, 48K . . . . . . . . . . . . . . . . . . . . CALL

I Disk II w/ controller DOS 3 .3 . . . . . . . . CALL 


Disk II Add-On . . . . . . . . . . . . . . . . . . CALL
I Microsoft Z80 Soltcard . . ....... . . . .. 299. 

I \GKRamCard .... . .... . . .••. .. . , 159. 


CCS Parallel Card . . .. .... . . ......... 109.
I Asym: Serial Card . .. . , . . . . . . . . . . . . 139. 

Clock/Calendar Cird . . . . . . . . . . . . . . 99.
I 
IEEE Cird ......... .. .....•.... 239.
I A·D Card . . . . ... .... . ......•.. .... 99. 


Mountain Comp. Romplus . . . . . . . . . . . 139.
I 
KB Filter ROM . . . . . . . . . . . . . . . . . . . . 49.

I CPS Multifunction Card . . . . . . • . . . . 199. 
Supertalker . . . . . . . . . . . . . .. 259.I 

Paymar L/C Adapter - New . . . . . . . . . . . 39.
I - Old .... ... ... ...... . ... . .• .. .. 49. 

Mf,R Super Mod .. . .. . . ...... ... _. . . . 25.
I 

Superterm , . . . . . . . . . . . . . . . . . . . . . 31 9.
I Vidcx Video Term ...... , .. _. .. . . .... 309. 

I APPLE SOFTWARE 
I Personal S/W Desktop Plan II . . . . . . S 159. 

CCA Data Mgmt .. ..... . .. . ... .. . . . 85.I Visicalc . . . . . . . . . . . . . . . . . . . . . . . . . 159. 
I Visiplot . . . . . . . . . . . . . . • . . . . . . . . . . . 159. 

Visitrend/ Visiplot . ... ....... . ..... 219.I Vlsidex . . . . . . . . . . . . . . . . . . . . . . . . 169.
I Visiterm ... ... . . . ......... . . . . . . . 129. 

Micropro Wordstar .. . ..... ... .... ... 299.
I SupN·Sort . . ' . - . . . .. ' • .... .. ' ... ' 159.

I Mai~Merge .......... . . . ... . ....... 99. 


Data Star . . . . . . . . . .. •... ... . . ... 239.
I Spell Star ... .. . ... ...... . . ... ... . 199.

I Muse Super Text II . . ...... . . .. . . . , . . 129. 


Address Book ... .. .... ... .... . . . .. 44.
I Form Letter Module . . . . • . . . . . . . . . . . 79.

I Stoneware-DB Master II . . . • . . . . . . . . . . 199. 


Microcom-MicroCourier .. .. . . ... .. . . . 239.
I lnfotory . . . . . . . . . . . . . . . . . . . . 199.
I RIBBONSI NEC . . . . . . .. . ........ . . $77.00/ Doz.

I Qume . .... . . . ............ . .. 45.00/ Doz.

I Diablo .. . .... . . ..•• .. • , . .. 66.00/Doz. 


An<idex . . . . . . . . . . . . . . . 135.00/ 6 ea.I Trite! . . ........... ...... 95.00/ 002.

I Tl/ DEC/ TTY ........ , .. .. . . .. 45.00/ Doz. 


Epson . . . . . . . 13.95/ ea.I MPI/ Ax.lorn/ Base 2 ... , . , . . . . . . I 0.00 ea. 

I MAGNETIC MEDIA
I Premium Quality Al Bargain Prices
I 5'1," Di.~kclles, all formals 

/OO 't CM l(ied wilh h(lb rings. box of 10
I Single sided. single density . : . . . , . . 26.95
I Single sided. double density . . . . . . . . 29.95 

Double side. double density . . .... , 36.95I 6 " Diskettes, All Formats. 100% Certlfied
I Single sided, single density . . . . . 29.95
I SSSD Error Free . . . . . . . . . . . . . . . . . 32.95 

Single sided, double de.nsity . . . . . . . . 39.95
I Double sided. double density . . . . . . 49.95 

·-------------­

EPS()NS 

Complete Stock ofMX·80. MX-80 F/ T 

MX· 100 Printers, Graphics Chip Sets 


Cards and Cables 


NEC·8023 A. I 00 cps Matrix Printer 
Hi· Rt>S do! 9r;iph1cs prcipor11onal sp<icm•i. 
orre.spondenr quali r I rin ling bl ·d1rectional 

1rac 101 and fric1ion r •d. 80. 132 cot Greek £, 
Math ~vrnhols Ewrylh111g you need 1n il 5mall 
print ·r 
Lisi sa:io . 5599. 

MODEMS 
UDS 103 LP. direct .. . .. 5169. 

I03 JLP Atilo An we1 . . . .. 209. 
202 LP 1200 BAUD . , . , . . .. ...... 259. 

NOVATION CAT. acoustic .. ... ..... . 145. 
0-CAT, direct . . . . . 155. 
Auto Cat . . . . . . . . . . . . . . . . . . . . . . 219. 
Apple Cat .. . .... .. .. . .... . . , .... . 339. 

HAYES 5100 Mlcromodem . .... . .. S349. 
Apple Micromadem .........•. . .. 299. 
Smart Modem . . . . . . , ...... . . . . .. 249. 

VIDEO MONITORS 
Zenith 12" Green $I 19. 
NEC 12" Green . . . . . . . . . . . . . . . . . s 165. 
Amdex 12" B/ W (Leedex) . . . . . . . . . 5 139. 
Amdck 13" Color Lo-Res . . . . . . . . . S439. 

VIDEO TERMINALS 
Ampex Dialog 80 . . . . . . . . . . . . . . . . . 5995. 
Ampex Dialog 30 .... . ..... . ........ 795. 
Televide.o 920C .... ... ......• .. . .... 845. 
Telellidco 950 ... . . .. .... .. ...... . 995. 

-rYa~~riM,....._____ _MiCfocompllter System. 

INTRO 
·C ..-·.'.'Zla1ml PRICING 

$ 1099.00 

• 2"80A C:PU 4 MHz 
• Si u:u:r ptog rammabl~ tunction keys • 8"2 KeyJ w4lh numetk 

keiJA'd • l 60 " I 0 0 re:sokJUon • 80 chi!lractcr ~cn:i::n 


PC·800 I A Microcomputer w/ 32K RAM . . 899. 
PC-8012.A 1/ 0 Unll w/ 32K RAM 

Expansion >lots . . . . . . . - . ... 599. 
PC-81>3 I A Dual Mini-Disk [>riv·c Unit 699. 
PC·8032A Add·On Du~I Mini Disk 

Drill" Unit . , , . . , .. , . . 799. 

Circle 305 on Inquiry card . ---·····-----­

High re.so l tition dol·addre. sable graphics {01 I 
Apple. £11 IJ<Jnc:c·d "c:om!spo ndence qual11t/' I 
print ing. Tractor and friction feed. Serii!I and 
Para llel lnp11l 100 cps Bidirecllona/ prin trng. I 
80. 96 ancl 132 ca l"mn widlhs ' I 
66GUst$749 ....... .. .. ........ S569. 
99 G List S849 . . . . . . . . . . . . . . . . S660. 1 
A.pple Par<1llel 1/ 0 Card/ Cable/ Disk . . $110. I 

with Graphics Prom (Ap·Pak) . , . . . s 145. 
IEEE 1/ 0 Card . .. . _. . . . . . . . . . . . . . _ S55. I 
Single Sheet Feeder . . . . _.. . ••... s2s. I 

. ..... · · · .....,.• .·· · · ·~ · .~· I~~ . -· .
9

QT Cover ,.
111 1 1-

-----~.
llllllln . _ 
111111111 $ 7 

--~~li9rn ­I 
NEC SPINWRITERS 

5510/5530 RO w/ tr<1ctor S 2,550. I 
7710/7730 RO w/ tractor S2 ,595. 
5520 KSR w/ tractor .. 52 ,850. I 
7720 KSR w/ tractor ........ S2,895. I 
3510/ 3530 RO .. . .. , . .. .. , S 1.895. 

Bi-directional tractor . 

Pusher tractor . . . . . . . . . . . . . . . 


' iii ......~<c-~ · '& • -t 
\ ., .. 

I I 
OLYMPlA 

Letter qua l ity. Dai.y wheel frill/er ·1ypewrl1cr I 
interfares 10 Apple. A1<1ri. EC. TRS80 a nd I 
RS232 ('rial !""'-~ A tru ly cost dfecUi •e feller I 
qualify prinrer Iha/ (unc:t1ons as a /!_1peu·ritcr 
ES 100 RO Computer printer 

List S I 690 . . . . . . . . . . . . . . 
ES I 00 Typewriter only 
Interface Card Only 

(specify serial or parallel) 
1/ 0 Cable (spedfy serial or paralte.I) 
A.pple Serial Cird .... , . 
Print Wheels f, Ribbons 

TO PLACE YOUR ORDER CALL: I 
ffl t rnnrw I 

(714) 744 ·7314 . I or wnte lo: 

PALOMAR 
I 
I 

Computer Products . I 
91(}I05 W. 53n Marco• Blvd.. SM Marco• . CA 92069 I 
T'E RMS OF SAl..L: r ; ...~ . ~........... "'' '"\ H1t" ,,., , • .,i,. · n tr .... , ,, I 

, ,.. ,~,, , .~ • 11 j'1 f'itl l h.:t o..t• 1 fd to l II+ t1 "' I 11 ; ., l I I''.. I " 1 
1011F~~h;' 11 *' ... [\ rl)..,. 11.i I l • h ' 1·p,f1 '" , ... 1• • '"' ' ' .! ·r~ • •· l I 

L' " lJ' L , tJ•,. Ji11l t .-.n r 1..q 1 r 1)PfJ ·.•'•l•··t .. \ •" ·' ' 11•., ., ., .11·n1 .. ..a: .i ' f 

'> 11•-. 1,1• ~ """ '" ' 'LI ~ 'fl• , .., ,Jr ,. I, •I i•10., ,,,,,J, ,,, , , ,._ I I ' f\ ...ti. 1... •1 11 
r•tof't !t\}d \ f kil • '''f"t' 'lfl' I;'-, ., ,, ... ~ ..... , ' "'' ' u·•• .... ,r.... , • • I 
r :no1· "' ' !f ~utJI ••\ lil t• I' -----·-······· 


I 
CALL I 
CALL 
CALL I

I 
CALL 
CALL I 
CALI. 

~·I 

... I 

r I 

I 
I 
I 

S225. I 
s350. I 

I 
I 

\ 
I 
I 
I 

( 
j 

I 
I 
I 
I 



YOU CAN SAVE SSS 

ON RIBBONS FOR 


Anadex DP 9500 . , ..•• , . . . • . .. $14.00 
Centronics 700 Series 

Zip Pack (Box of 3) . •• , ••• , . $ 8.25 
Car ridge ....• , • • , . $ 8.50 

D.EcC. L.A-34 •••.. ., .. • • . • • . , S 6.90 
Dlabl0630 .. - . - ..•..•.•...•.•S 6.00 
Epson MX 70'80 . • . • . . . . . . . . . , .S12.95 
NEC Spinwrite r (Bo>< ol 3) .. _., •• S1 4.25 
Oki data Micro line BO (Box ol 3) ..• S 8.90 
Radio Shack LP 11 - IV ,. ., . . . S 8.50 
Te1etyoe 33 (Box of Jl • , . . . . . _. $ 6.00 
Teletype 43 ..... . .. . . .. .. .. $ 7.50 
Tl Sifa nl 700 Thermal 

Paper (Case) • . .•• , • , . • • S48.00 

Plus Many Others · Call lor ln lorm<Jlion 
on Ribbons, Thermal Paper and Disket tes. 

Add SJ.DO IOI Shipping & Handling 
1111no1s Res. Add 6% Sa las Tax 

ILLINOIS COMPUTER 

PRODUCTS CO. 

P.O. Bo) 112 
Ml . Prospect , IL 60056 (31 2) 228·5590 

Circle 183 on Inquiry card. 

· ~.5.E5'-tlUIJEir.a.5,l.ikf'('fl!tOu:SJ17m1Pla. 
• tuQ'I J""lf'l'[Oil WNU'tEJi 1"-'.Sl '1'11!! 
• r""51 OVLlilll"Wlll.kl~ 1111,.•1ti1c 
• UW' li,.I: PIH•OJJllS 
• »*5.t~t WJbEl. llA.Si 
• l~tl&ll "-'ClOU.. y.n!'t i lUC" J.. SA~EFY "fPlllllOCX """101 111 
~ ... ,.. . .,,. .,...._. ........J 


THEBESI' 6809 gHW: BOARD OOlllPlrnl UllASlf 

PNC~ $589.QO 

...... .,... 
PHONE DRllEllS (305) 974-0967 


LOGICAL DEVICES INC. 

""'' W t1 1'1'f' I fl'IP N~ dl'f[I ~ H lAUO["OALI' '1..l'lf"f\A \J:tll 

t• ~ - 4.1+. r1 •• r.,..-.i 

Ohcle 218 on Inquiry card. 

FO R SD P SCAL* SY T MS 
S650 • PDB ~ an nli ty Reli1l iona.I 

Data·base. Complete with 
English query Janjlua c., for· 
mated crccn, procedure llln­
!!Ullge, duta ecurit)', multiple 
u~-ers, va lidity checkin lltld 
example relation$. 

S300 - Program interface for 
PDBASE 

S 2S - PDBAS - u~l'r manual 
'ii 125 • lnteractice spellin. checker 
S 100 - Complete USP interpreter. 

JOT Inc. 
910 Sully/ Laramie, WV 82070 

•Trademark Regents Univ. of Cali f. 
(307) 72 1-58 1 

Circ le 196 on inquiry card. 

Scotcli 0 1iskettes 
Fiely on Scotch• d lskenes lo keep your valu­
able data safe,Depllndable Scotch diskenes 
are 1es1ed ane1 guaranteed error· lree, The low 
abraslvHy sa11es your read/wrile heads. 
The'( re compa\lble wil h mosldisket1e drlves, 

(800)235-4137 

• • lnqu'11M 
ln"l'ted 

Circle 300 on Inquiry card, 

' 

1802 
fig-FORTH 
hlgh-Jttvel complier language 

f0 - 20X fas1er then .BASIC 

ELF JI I SuperE.LF I V IP 
RCA Microboard 

w/eilitor, stri.ngs 
111acr•· •He1111a1er 
flHtin1 · poi11t $90 

phu lit•y poscal acid $35 
on cassette /requires 1Bk+RAM- • • ,..:__ I 

- ..... .,..... ..... ---. l l I 

P.O. Bo>< e•o3 
Aust i n , r.xu 78712 

512-477-2207.I "1S4 
L"'!!! ' 

Circle 1B4 on Inquiry card, 

YORH10 

BASF-DPS 

WORLD STANDARD TAPE 

DATA.... TRAC 
C-10 
C-20 

• BLANK COMPUTER CASSETTES 
• UNIVERSAL INDUSTRY ACCEPTANCE 
• MONEY BACK GUARANTEE 

lfNGTl1 1 DOlEN 2 DOZEN 
~ C- 10 800 l4~0 .I 

1~ C-20 1000 IB .00 ~ 
Sh1po1n9 1 dot S2 2 doi SJ 50 addr I cfoz , si 

Carll 1esHJe~ ts . ada 6'• s~fl!li tax 

far UIMrDdll itw Jd 1111 r.t U 11 ttf.I °'"-•'-· C,11 11Jrl10 t4l0 


YORK 10Computerware 
24573 K1ttr1~ge St 118 I Canoga PM~ CA 913D7 

Circle 431 on Inq uiry card. 

RS·232 PROBLEMS? 

We have a large assortment of prob· 
tern solvers at B & B ELEC· 
TRONICS, send for our new Ca1alog. 

RS·232 TESTER. Seven LED'S dis· 
play lhe stalus of A.S-232 lines: $39.95 

RS-232 DATA TAP. Leis you tap 
data ofl a RS-232 line: $34.95 

RS·232 NULL MODEM. Replaces a 
set of modems tor lestlng: 519.95 

RS.232 GENDER REVERSERS. C:On· 
verl a male connector 10 lemale or -a 
female to male. Either one: $19.95 
Set of both Reversers: S34.95 

B & B ELECTRONICS 

BOX 475 / MENDOTA, IL 61342 


IL Restdents add 5% Tax 


Circle 43 on Jnqufry card. 

Adapl IBM ET50, 60. or75 to Apple 11 orlll 
with our MW!ing Link fot word prooessing 
quality output. 
• Ooes t'W.11 .atfea normar ~\,.-det goeim•ln 
• ll'P"Wf•IPI -81~1 quabflt'<ll"' ISM •n.11t11"'11111Cuc:on 

lrat:t 
• •rnerl~ '5iQl('l_Pr. 1h A1111;re htM•l 1•nt 1~1fef 
s-"t!' ulir .i.11 11 p1~tt: ,'K:t 10 M~ l a.1 eYTE 
Cliedl wilh your local Apple deal« or to 
oo:ler call: l ·800·845-2712 iln S.C .. call 
1-800-922-55281 
II "°" 'Wf!(f wort! P'"""""'19 o;ohWil • ,.,., et 
M, tiuScr 1pu11 "' t'wa :r.1~ B 1nr'C:t s 5 

Adva""'5l ~ 1 9& 


1
'\ 

•DO/If• "'!T~ll"' 
C'OlUt,llllfj 'H'. :'":-

• "r-:- .:;Systems 
~ ~0til11• ~1t.u 
" lftQ.l~~~ 

Circle 8a on jnqulry card. 

IEEE-696 S.100 HARDWARE 
CP/M• SOFTWARE 

WOflOSlA~ IOI cp11>.1 ' sm 
:Sffi.LS!All (1equt•es WOt/OSTAA) ~16~ 
MAllMERGE (rfl<lulles WO?OSJA~) SW 
dBASE II SS.09 
321( SIAllC RAM 

IE'Ef-<>06S.IOO, e l6t:iol c!olo. 

fl<lend<Jd Aadrnssong 'Z.1 bi1s 

Book Sele<:I. 2716 El'qOM,,., 

Bonuiv t>oc up oplron 
150 ns CMOS....,. 5(170 

~EC 1?" grnen Pl'lospllOr mon•tor 79 
!B.E\llOEO 02~ ~-
COf,!Pl£1€ S·IOO CP"M MICROCOMPIJTt~ 
ll!O Cf.'tJ aM~Z- 1>4KRAIYI 
Fk>ppy dbl den cont<Ollcr 
2 PQJol I. ".l "'"°I lnterjoces 
2B llo?PV G<Mls. 2 MB ;tO<o.91! 
CP M 2 2 Clld ulHU s $2,BQQ 

, \TAR GlJ!i.RiltJf lrl Clf1 oil DOClilCI\ 


Ou!11de Coi IOIT\IO CAl.l IOll FREE 

800-154"'413 


II" Cow, COii 71~97-5771 

THE 
MISSING LINK 

$249* 

http:SuperE.LF
http:OVLlilll"Wlll.kl


-- -- -

Quesl Super BasicV5.0 

A nt'W EnJlan!lfP l't!<t11on 111 Super Sulc M~ 


P.O. Box 4430X 
Sanla Clara , CA 95054 av.1111bl! OUl!St was tn! nrst comp~nyworldw1n• 

--•Will calls: 2322 Walsh Ave. I~ :ill1p 11 Ml srze Basic lor I80Z Sy lllflr.i f, 
tMlplele fUlld(Ofl SUper Bl!lt by Ron Cenku

14081 988-1640 111ctud1ng ttoattng QQll\I ca11¥1b4illy With ~cll!ntillt 
S.m1 ll1y Ill lpm111l. flrs I~ pull only. F'ilclort t1 i:d. Gua!'illll~d notation ~num~ , llllP • I7P"), 32 b11integer 
money hack Owtlly r<:·s aJ>d C>1111!r components al 'aclory 1'fitllS, ~l' billion; mu111 domanay&. itrlng arrays. stn1111 

11W1IP'fllil110n. 01ss.elle 110. Si!ve.and load . tloilSlc.
INTEGRATED CIRCUITS Phone orders only (BOO) 538·8196 data and ltlilthille languag• pioqrami; and OVE r 

75 Slilll'tllllnls, hmcllon~ ~nd operilllons 
ti~ 1mpm•ed l~it•r •l!l~on 1pd11aw1g . t&· 
n~mber and 1!.'iSenrtal unllmite4 v1rl1ble1. 
Al!IO. •n !)li:iustvt u$1!• 1t•panaaDr •c nvnana 
lrbrorv 
St'fl I a11d Par;ll<I l•!l •oullnss mdud d 
Supu I Hlt on taHell~ SSS.OD.RCA Cosmac 1802 

Super Ell Compuler S1 06.95 for PC cirds and a 50 pin oonneotor Slol 'or lhe 
The Slq)cr Elf Is a small slllfJlc bo.ird cOl'Jlputer 1haJ Oul!'ii Super E;:pill&ID!l Board, Powe &UPP!i' a11cl 
~ many bit thlrllJS. ll"s ;ui 11110filel1i i:ompul~r ~~t~ for all lt:'s nm IQCludl!d ~ ~ deta1ll!d 
fOr tnliAlng !100 !Or 1~m1iio oraorammt119 w'lfll •s t2'7 pg. inst•Udi:in o""tual >11•1c11 now l!ICtJcles 
rneclllno l•llt)tlag1> ~I'd yot "'s ea5ily erpanded O'l'!Jr ~D P9S of soltwm ~la mcluilll'IQ aseries or 
with addlllonal memory, Full our~. ASCII liesson~ to help Q<t you stntod llnd e mlJ!lc pro­
ll'ylloarll<. vdeo tll3rader ge"er•llon, o&. gram wt Otap/llcs tJJ!Qal oame. M.lny .scl1ool> 
flDM monitor; Eitalli am Mad!! dl!ifllilys; Slncle ill'lll 1mlwi11iM $ am using th• Super Ell as ~ 
SICP, OplloflQJ add<CSS di$plays: Power SupllfY. cour.;e of SIUd~. OEMS use II lor ltalBlng and 
Aolio llfflplilter ~ Speaker. flllly sotl<ilied tor ill Rl.ll 
IC's; FU111l~l:dtoo. R!member. nther oomwrets Oft/ orrer Suil'!f Elr 
The Super Ell h:ludes il ADM 1T111nijor IOI pill" tea1u1es ill i!dditfollal oosl ot nOI at all , Camp1<11 
grnm IO:idJng, et:lmno and ®!lluOon with SIHllLf bmlorc you buy. S~por Ell KR $1116.9S, High 
SfEl' kir praulil!ll dabuwlno ~h Is nDI lit­ address opllon $8.95, loll! addrou op11on 

$9.95. lmtBlll Cilblllel w'dh drilled ..... l<lbelt.!d 
&rtl' you f.iljl Re lhe m1cra~nor chip Opet" Dlilicigl~>~ loo par.el $.24.95.•All metal ~l!Slon 
illln~ with lhe unique DUUI add1ess MCI dal3 blJs Clbtnet, paff!led m ~. w~h room lor 
dl!ltJl;lys· bolore, dlrl'lng am arter e:i:etutlno !ti. $S·100 bo~rd$ a11:1 PQWC!<sutllllY $57.Dfl. Ni~O 
.strudi1m. Also, CPU made and "15\rUClion Cycle 

W!ll!d '" 01""1!. ii! Ille 11a1N1 p~ W1ih SINGU< 

S..llty illell10I)' Sa<ltt Kit $6.95. All kits anll 
:w decoded and dll'PlaYfll on 8 lffi llld!Gilllrs, options al!;li oornpletely ilS5Embted and tesled. 

A11 Rr.A 1001 ~ldeo gr.i)Jhtcs chip i!llows you 10 Qul!!jd~ta. ~ sott\'(olre po~ tor 1002 aim· 
connecl to your own lV Will> an l~l!liYe Yldr-o puter U!;ers iS il/ilr~ble by sullGc:riplilln lcw S12.00 
rr'OOulalar 10 do o•~pllics and gam!!I. Tb111e Is ~ pc, 12 ts$16S, liMlgle l!sues 51 50, ISS\1!5 J.12 
~e1ker .s-yslem lnclUCll!O tor wrlllrio your lll'li1 bound $16.S(t 
musi<I or llSlng ""'"Y rn k!Slto IJtntnllis ii rl!lllfy Moows \lidllo Graphics Sl.511, Cl:une.~ illCI Music
w1'li1en .lhe 9Pl!'lkeir ;w11pJlfle1 tn;iy atso be uSlld to S3.Dfl, Chip 6 ln!erproter $5.SO, S4arsfll p 41( ~­
dril'll ri:1.1vs. ror cun11ol purposes. sene s14.95 . Exc1ong incl ch;itlen no spa.ce 
A2~ key HEX teytJoard lnclOOlis 16 HEX eys pltl!i oame. Cl!mplel• l1W1IJil lndulled . 
lolld. reset. iun. win. lnjlll1, memoiy prol«t, 
m~nl!G! select al1ll ilngle 11•1>· lirg on boald Free 14 page brochure 
di!plays provide Olrtplll and op!IOl\11 high ancl low ol complete Super Ell system.n6dll:ss.lOOra Ill" 4~ pin sflll'KWlj connecllX 5lot 

Super Expansion Board with Cassette Interlace $89 .95 
fl'IS iS llUly ~n MIOllrlding \lillu6l Thi& boilrl! rra.~ gr,wn bugs QUiclily, lhtlfl follow with single stw. If
bt.,,, designed lo allow fOll lo doeode lioW WtJ )IOll h3"1! lhe Super expanslon llMnl and Super 
wn M optioned. The Super EJp•ulon Bo .rd lllonll!K I/le n10nt1111 iS up aro 11J11ning at the ~h 
~n with 4~ ol lllW pn111m1 RAM ltllly addrl!3S· of ii blllton. 
iilE ~tol!l8 In Sol~ wffti ~Hn fllt!lnOIY P~ Oillr!I DA board optlnM kltlUde Pmllel '"Piii ~llll 
ll!d allll ll CIWIH• ln1erlac . Pro'llsiolls llove OUllltll Polls wilh Ml hancbln1!1 They ~llow eai; 
been ~ !orall 0111111 Options on the same 00.Vd tonfl!cifon of an ASCll eytioilld la 1ll!l i!IPUI port. 
and 11 frts nrmlly 1n111 11111 hardwood cabtn~t RS 232 a!MI ro ma Cll"'111 Loop for tl!11type or 
aill:ogSlde tho Super Ell. lbe boartl IOOllJcl~ sJ(Mg uthe1 dev10lt ille on boa•d ill'ld tt )'illJ need mol! 
lor up lo 6K Of EPllPM (2700, 275Q, 2J16 DI TI ITl!llllOI'/ iherll are two S. iOO slots for Sliltlc MM 
rn6) ~J'ld ~ tultylocblecl . t:POOM can llo ~ or v!Oeo boatds, Also a lk Supo1 Monkor l'l!rs\on

ZBD MlcrocompulerELECTRONIC SYSTEMS KITS tar the mol\ltar and Tiny B~lo Of ollll!r llllfposes-, 2 with video drM!r 101 llJ!I c:apablltly display wltti 
16 bll 110. 2 MH! cloel<, 2K RMI, ROM Bread· Al~ SuperROM Ma!lllarS19.95 I~ il'l'ili\abl<l aun Thy Basic ~rid i wteo lnlfliace board PalllllolAp~l1 f'trlphenl ill11 
board ,;pnce. Ellc1111an1 IOr conlrol. Bare eoar0 oo bclard option fn 2700 fPROM wlioll has bt!en 110 l'llm n ie:r, FIS 232. $4.50, m 2ll ma llfSERIAL 110 IHTEHFACE 0 lo 3G.ooa lliud , 
$2.8.511, FUii K11 $99.00. Manitor $20.DO. Pl!wer l)lllproQ"1mmod lh ~ prog•M1 loadr.l/edllllt and sus, S-100 M.~. A 50 pin conn1c1or a l Wdh 

~Apple .. lntat~ge~ 11rmln;il. l!d only (PIN 2) 
0 T: R,. Input &ou1JM11 trom monllor or o..k:, or ' 

Supply ~K $3:5.00. TIJIY Ba~lo $30.00. 11101 cnuc~lng rnutU nra camlle reid/write rilJIJclfl talrle 1$ avail.lb!e a S18 .95 fD! •ilSY CM· 
S14.95, Kii tPIN'lAI 151 ,2 ~. Assembled fPJN ~otlwal'l\, (re1!11;;;~1ble c;i~<ette nl11l anothef clll· nfl\lllOn llil1Ween I.he Super Ell and the !vpetModem Kii 560.00 Ml Imm ouest, 11 1n<:tu<Ms reglstllt s~\111 and fllmnslan 8111'11.2CJ S6US. Stato DI Ulll ~•\ , or'.g .. ilnli'Nt l tlo ltmlflg IM!C!S· PROlDT'IPING BOAAD (Pi I 7007) 12 1.9~. iva.1out , hbck •MW cap;ibility alld \l1deo gn1phlcs f'llw•r Sllppfy Kit tor Ibo! oonlpltlle systl!rll (~I!!s~rv. 103 compi!lible 300 b;iud , lne~pensivePAMLLEl TR IAC OUTPtrr BOARD B lriacs dn\'flr wl'lh bllm:lno ~LllSOr, Btealt P!)ir\tHlin be MuKl·l'Oll PDWl!f SupP\I b!lloW)acoustic co11pler plan~ l nci~dad . Bd . on1yeach WI 5WllCh 1lOV, 6A load$, Bd Oflly {PIN llsed Wt1h l!ll! mgisl!lr saw feature to lsola1~ 1110·517 00 Artlote in Junu /iarJio E/Wironlcs110~ 119.20, Ktl IPiN 210A) S11U~ . 
OPTO-ISOLATED I PUT BoARO 8 tnpol.$, cin 60 Hz Crystal Time Base Kii $4 .40 Rockwell AIM 65 Computerbl d1 l11en rrom fiL IOIJ c, Bd onlr (PIN t20) Can•er ts dlgltil Clocks lrom AC I ne lreQu111cy lo 6s0l ha~lld ~noht boaid wllh lu1 ~ r.sc;11 eybQ relS15.65 , Kr1(Ml ,20~1 nus. Cl'jSlal lime base. Outstanding atcuracy, and wcgl~mn 111rrmol Jl!lnlet' 20 ·h'< nMn~­
t~llrflo1 ktt1 VldllO Modulator KU $9.96 rnQ1 llt!i)l'ly ROM monitor , tuli'/ pand~bl~ SEAh\Ul'AAAUEL INlERFACE Bidlietllon~I. 

Convert TV n l into a""'. h "U3iri• mannor w10 5419 .00 . ~1( ..1s1on 5,ug ,00. ~ Ass.omlll I~ud rates 'ram 1H> 10 19.2 , •W seteaable "'" " ' $3 5,0D . SK B~~ tnlerill'li ei Sti5.00
polar~y or lflpUI i~d output sUol!e1 Sto 8 de1ll aH!eling un~~. !lam~. kit wlf~ll lnstruo Sl)l!t 1 ,111~ 11 pow 5upply sv 2A 24V 5A 
blls, I or 2step btlJ, pirlty odd or11nn or non&. MUlli ·vo11 Computer Power Supplv ••~1ro 1n tr.11110 $59.oa . Motard pl~~11c a~ ~nar1tCteis «mta n a ~1!<1 bl\, +5 1. - 12V av 5 m~ . ~ 18\1 ~ .im p. 5• 1.5 nmp 5v ~IQ5ijle ro ,~ ODth AlM 6S ,nn JlO""r mpJlivrequ rsd .Sd only (P 101) l1U5, Kil !PIN 5 0mp, l2v 5 ilmp, nvoptiOll, ~5• = 12v ssuo. /\IM 65 tK mca1m1 u1 witn llOWlll suootr.10 1A) 142.89, are reoul~ted Bric KH $35.95. Kit w~ti tiflil>S!s tw•lch, luSl!. oord ilS•em muo 4~ S51!lOO.l\S·2SVTTL l~TERfM:E Bldltecflonal , re· 

M1Q aHhardwpre $51 .95. Add 55.00shlpp#IQ 11 A55il0·50DO AIM 65140 wlli~ RAM ~"d' 1mnlf.a1qutres ±12V. ~11 WIN23i!/!.I $U5. ot hardw•re $1 ti.DO. WOOCl~raln me S10,00. S1i9li.OO. FIAM Aa~nt Kit (16K, S1Y5 ) f:S?K.AS·23?/2CmA IITTEA FACE 8ldlrec1lonal. ' ~ en S215J VD64Cl 'A'lllo lflerl;)c k'rt S11UO. Ml1JIUSl'le DPID·lsG(tted Crtt.ilt&, Kll (PIN T901 A) , ""s lp111ng . Sl49 00 . Com~l•t• AIM 65 '"thlo IHroll:.lOG \'Wilh 
$14.95. Type-N· Talk by Volru P<rw!r >~ooty ssu.DD. SjlMial Pll<:lotqe Prioo 4K 
PROM Eraser li!K! to r.;ieeoh ~ynlllUli~• will• un~ml1i!d vocabu• AIM, e~ eas1t pov.~r !WPPI'/. 1:<1b1nor ~ij29 . 00 
W~ I erue 2S Pru> in 15 minutes. Ullron~t~. lary, bt"li•in text to !p<leth •lqorMm 10 lo 100 Alt,t 65.KIMISVMISuper fU ~4 Jllf1 ~ipa~n ·-------------..

•" ·p d1 ""lll"""'1•r RS232C lln;tr~ . llO. d Wrlh l cnnnef.1011 $n. 9~.1mmble6. 25 l'AOM cao1clly S~7.50 (with bit 5 ..______________lntcirt>Qr $35ll.OO. Spoi!dl IC S79.95,~ per !rr:Q..u ee • r •w.. • ' Super Color·S.·100 Video Kit $129.95llmor i59.5C), 6 PROM capaclly OSHA/Ul ver­
sion S7UO (w~n !imer S10l,SO), Ell II Adapter Kit $24 .95 €Jpillldlible to 256 x192 high resolution cnl0< 

180.2 1~K Dynamic RAM Kit $149.00 p•..,,lnlaEll 'I nro~idlnnSu'"rElt 44 ar>d!iO ~n gr.iphics, 6847 wtln all rtlsplay moo~s comP41L· ' · erNICad Battery Fixer/Charger K11 ....,....blll ... 64K fikle<l R:lrash wlclod!> Up_to "·• ' • v ,... oontrol~ 1 Memory mapped 1K RAM expalll'.I· 
Opc11ulMJl1•U ~ti> that won' holifac~nrQe ~r.d :;i;uw/r'lo~ Sli!ll!s MUI l61<RAM S25JIO. plUsS·lOO bu;; Ollp;inslon , (W11h Super · 1bttl~6l< . S-1QObusl B02, 8080. 81lfl5,Z80, 
tllt!n £1\ar~e; lheni up , t In one kit w lull µart s S·IDD 4-ttot UlJa!IJlon s 9.95 parJBiool High a1111 ~address dtspla~. stilte elo. Dealer:s: Solld ta• &icollenl prlalngim119ln 
~nd tn,iru~tlcn' Na PC bo~td , SU~ Super Monltot'Vl.I So~rce llsUno $15.00 and 111Pd9 LED '• opUoJlal SU.OD. pniqram, 

TERMS: SS.DO min. order U.S. Funds. Calif. residents add 6% tax. Prices 
$10.00 min. VISA and MasterCard atcepled. $1 .00 Insurance opllonal. subrecl FREE: Send lor your copy ol our NEW 1982 
Shipping: Add 5%; orders under $25.00-10%. 10 change QUEST CATALOG. Include BBc stamp . 

Circle 330 on Inqu iry card. 503 

http:S1i9li.OO
http:1mnlf.a1
http:Manitor$20.DO
http:Ma!lllarS19.95


• 1' · ··.BASF
k~N~ 

DISKETTES 
BASF Diskettes al compe· 

tttln prtce. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 

Clrcle 300 on Inquiry card. 

JRAM 

New 512K RAM card for the IBM 
Personal Computer. Parity and 
paging hardware. Up to one and 
a half megabytes per system 
using 3 JRAM's. Included is flop· 
py with software to allow any por· 
lion of memory to be used as 
simulated floppy drive. All RAM 
locations are socketed and par· 
tially stuffed cards are available 
on special request. 

$1500 

Tall Tree Systems 

1036 Los Atlas Avenue 
Los Altos, CA 94022 

(415) 941·8748 

Circle 375 on Inquiry card. 

81$79 

Color R.F. Modulator Kil: $13.79 

14A S-100 Power Supply Klt-$29.95 
(IOI /In• C4h'd t,,d CifCY.11 tl tfl,fi~f-1 , MM $8...951 
A1-63 tot:L Q!5. 2SQ.\!AC wt1Ji R:F~ f UM IAC:fud11d 

Disk Power Klt-2.tVISA - $19.95 
----------------- -- . 

New! RG B 5~~ravs 
• 320~~11nt:I 
• 15.7KH ;r: 
• BIJ1c'll; SUIP'JI Tube 
• 90: 0 1)' ""''"IJ.Jtll' 
• P•11•c• for 

.a.. 
CAT· HJO 
M•<ro.:1r..~IO 

13"·$32900 

19 "·$36.goo 
J\.dJ ~"·11~1tr1,; Jrhj 1n~ur,1"-'' !/lu ;Hr.- DI'" lo1tr{ll°l1C41 •r •1,111 "lot 

Y'ISIO. .\ UI <., 11,-,1 ~· . "'hG ... ,,1,;11:" I t1r. ~I 

Dealin ' Electronic• 
1'lS Lcrm• YtfGt, Puo AJ~ OA ~. o5-.tiua-5UXI 

l'-lt.1111 Sella '6 f:I. SASE lot aur 11 '°'"1 

Circle 12.<t on Inquiry card. 

Z·80 and 8086 FORTH 
l-W FO~-• i:omoiot• p jciur•,., a11Y1thi1Jm.9"~ arai.rn. Uu.1 
• -•• nll1u1S CPilM~ '°ff'l~lltilt rt~atn IC,..t dl•li Bit~ 4C4 •~Mt! 
11tlllill.'VI l~;u;ll•:oi• Wlcl:;,ilf•l 111t•1ipr• l9tfe01r-plllel 111"11 •~ hlillll "'8'1'1· 
err rruiN.oQ'•..,..!A(, •rttt .011ci r, tPl'lt"' wGlrM~ l ·&a Aa..•11t'tll... 1J11 
(1)1!1.0I"•'· ut11"1*" <l"""1fltJrt t1M ~oi1r.amt11, • r-ct llO o-.ao• "~.,. 
m• nua l Sptwn r• 1111lr.OIH'll.1' l..eo l'lllCUXCJl'l"IOU111t, di ".:lttH 
AAM.,. CPf... i .201Ml'.IM• 1 I S..SOOO 

z.ao FORTH WIJH HA.UnLUll S'l'U£MS CPIOS5-C.0MPll.~~. 
(!:s lttlll1trlocll-r IJ1• f ORTH ru"11'n1 11 .,.,,. ,..'"fl, rtti;anpU• °" II hcU1 
C:O'!'IPAJl4N JOI!! ii d~ • l e.1F1I ~·r11 • 1 eotl~LI·•'~ 11 1111,,.1 ai-. l'IHC.rl•O 
COOi. Q•~•1 • ROM.4.Ule COO• • U.11lllllUtlllld v•MIOIO:.. S®DOIU 
IO'W .uO r1 P11r11nc:u•; to & 1\-1 lllffiril Of W.gal ~l'O«ITJCH \o.111) nup and 
-1u Gt Wl\fUDl •'llld !lyr:'tba•s ,01 P• ;• tt'\al'l!dl 5~111'-"' lllQull• 
t11itn t t •• tcit l ·IG F-Gffll1100.• UOOJ;JD 

«Ill f •QllllTM • JI,, 111'19 M llt:tr , :iii~ '"'°" tD IOI. tHIUTltlltf , • tfl 
"~11r1l1H I.ls•• s t • N:t111a iCPiM oom11a11!1ht '•""*-''" •~us l•TH tor 
ttr.,.n ~tor.t.Qr Ft.au111.. ICM ot 9lN rNCJOl:!QlnCluW. 6.a 110-,tu 
RA M., •n.d CF\'+."86 DPt•• UAO 'lr•l• rn. S100.DO 

li'ACtt lH~ rm P~OOR,A.til "'ACX.A.Of t.Dt i?·!O 11y111 ......1 lric lWlru 
!MrimDl'f'. ''°i:'Pt l)lu, Dl'i'lt•'· MllJ te•rnlf'•I I• tt ;1 ~\ fl .a 111ou1c• 
tor:1 11 , All'QUllHCPiM ,1 l !OC() 

i11 1• •04h•r• fl a_ l fll'lll.t l.0 o~ • Ion• 11\(11 10 11 HC1IQf.O IH'Qlf Of I) 
a h t ln i'rlc.s '"duo• 1fd11pln11 br llJ1t c.lau C1l UPS 'fl f1hln USA 
at Car11.i. coo ~"•'P• • • H.. P1;11ch.t H ~°"'" • " •jll'l tJ 1-1 1>\11 
01.M;.1• 14M t(..Piht llltd ""''"' .arti 1~1 11111D lr~"1.MU °' Digit 
Ae ..rrti. ll'C. z.eo ts • r11111s1• rtd bMlt m ll f' or I'"" ~ 

Labor•tary Mlcraay1l•m1 
4147 Beelhov<tn St1eel 
Los Aflgeles, CA 90066 

(21~) 300-9292 

Clrcle 211 on inquiry card . 

"""{)U!/:re H tor you r 
hardwa re and 
so ftware needs. 

MARCH 
SPECIAL 

SuperCalc 1 ~ 
s235 

rHE APPLICATIO NS f iRQUP 

Circle 30 on Inquiry card. 

SCA SUPER:auvs 
no.DO MlH. OftDEI HANDLING/SHIPPING• • •S5 ..DO 

UPS ANYWHERE IN CONTINENTAL U.S. 
0 FIEE DECODER ~S [llus a Croclluro 
dl5triblng our new UHF· VHF Conve•sl<m l<lt FREE 
"'" yours Just by nndlnQ us yuur 1\111116 , 
•ddrass and • 2'0c •!imp. 
© UHf.~HF CONVEllSION KIT. Como101e Olll 
with PC board ; •II roqul1<1<I compl)llllnl$; Own 
]umpet wire: tilblliet wilh spo•k01; and wn· F1m1U1 
prehensive brochure incl ~chtm.iliC , noatd IUt 
la)'OUI. f!IOlln ting and hoo -up diagoms . 
pl!~s 11$1 , and assembly and sot·llP lnslnic• s11995 ...
lions. All p,a~s •r• lnduslll•I prime QUillily . 

@ l-INCH II.ACK ANO WHITE tiff MONI­ Our 
TOR. fdoal !0< mlcrOC1Jm1111lor or secotlly F1c1111Y 
use . 22 lr.nslstors Designed tor oxcel· Dhd 
lent fllstlu llOll . F111quency response l'f1ce 
12 Mliz Continuous DC restoration tor 
'"poriot CO<ttrasl. 115500...

lilt P11a sz2ua ...~. 

SCA (71•JHNl5M • (n:f]!l-71153 

ELECTRONICS INC. 
95 33 V'*Y v- Street, C'r'1l"eS5, CA 90630 

Pay t>y CHECK, M.O" VIS)!, MIC. C.0 .0 . 
Fer FIM ....rt Bllldt Cln:ll Nwnbw sn......... 


Circle 349 on Inquiry card. 

CUBEQUXCK 

L•v•I ll 
"od•l 

TRS-eo• 
16 K 

lll ll 

Gu•r ant..ct ta aalv• any Rubik'• 
Cub• Cll!I or triple yaur ...,.,.y 
back. Ent.,.. :54 color fac•• of 
cub• or l•t pro9ram ••t up 
rand°"' pattern to be •olv!KI. 
Pr<>Qr•lll run c an be lnterupt.ed 
to al l ow u•llf" to enter hi •/lier 
own ~avea. Int•r•atino p~OQr••· 
Bend •19. 9:5 plus •t.:50 po•t•Q• ~ 
h•ndl l ng to1 

Alpha Queue Systems 
Dept. B 
P. O. Box. 20885 
Dallas, TX 75220 
TeM•• r••ldenta •dd Sit <•t.OO> 
sales ta-. Ch•ck11 only pl••••· 

• Tra.de10ark of Ta.ndy Carp. 
TM Trad•...,..k of ld••l Tay Corp. 

AlLAN TIC CA811<E'T 
P.O. Go• •()(). 
W IU~1m1PQr1 , 

M•"!iOOd~I~ 

Design Line 
Micro Work 

• A.r•noe ot ...grk llll lOllldl1il9rilliO 1oec.IO.uUv ~D t\OUICI 
10 miQrQ>QOITIPU~Dil"I . 

• DoUw:r•d 	 h,ci....-ly ~11c 10, in HIJ~a.:ssl!tn bly form 
ll(ledlna an11 a :Phll ~ps 1c~....rtrlY9f a.Ma ••w "'l111.11u o t 
ra111 l ~m• 10 antifhtJI• . 

• M1nutac1u1 og hOm r .alt 11Nooci i;:uu• " h1tta..r" s ...rr i..c..id 
1'11tti riara·wti•rtno miM11.m1t1i1 ¥1l:M!li!lr. lt1 e im.eJ on or 
WIJAV'L 

DE.ALEA ANO 01$'TR19UTOA PRICE$ 01< AEou esT 
FOR"'ORE INFORMATION WRITE OR CALL 301 ·223"!300 

Circle 391 on Inquiry card. 

NEW! S·lOO BUS COMPATIBLE 

.... _, ....... sr .. 

.................. •, . 
....... _...... ______. 

~- ......... j • 


.... - .... I Li. -·-1-1 
llu•1111 ._.,...., ..~....iw... ... n1ov l 

.,.._EMS=u• 
JI •- "' " l •~,1 ill \ i"'I I • HHf" 

Clrcle 1"6 on Inquiry caret. 

http:lnterupt.ed
http:lr~"1.MU
http:ACX.A.Of
http:tor.t.Qr
http:CifCY.11
http:Klt-$29.95


INCREDIBLE? BELIEVE IT! 

Washington Comnuter Services 


an affiliate of II.( WA SHlNGTON ),\\ est 1912 
\'\ f:lfCTRIC COMPANY '// ' 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street, New York, New York 10012 TELEX #12-5606 
TO ORDER : CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In N.Y. State and for technical information: (212) 226-2121 

HOURS: 9 AM-5:30 PM (EST} Monday-Friday 

PRINTERS 
150 cps brdlrectional • 9x9 dot matrix.. qu iellied 
c;ise. 136 co l, ver1ica1 fo rm conlrol and many 
other !unctions $1195 

We feel this printer afters 
the best prica/perrorman<J.e rali o avallaOle 
RS·232 senal 10 19. 200 baud ~ · on . x-ofl add S.40 

NOVELL 800 SCALL 
Teletype40 , 300 LPM-typewriter quality. RS · from Only , 

~ 232 rntertace . This quallty printer is avaUable In many 52928 
conllgurat1ons including forms access . quiellzed case , etc. 

Teletype 43 trom $995 
Teletype AP-200. 340cpsdot ma1rix (s imilar lo Data Prod . M·200) $2799 
NEC Spinwrlter-55 cps, l:lidirectional . letter qualHy 

Ro 77 10 $2560 KSR n:w 52799 
lllABLO 630 -40 cps , bidirectional , daisy wheel . pfot/ graph S2349 
QUME Sprint 9/45 cps , daisy wheel 52228 
c. ITOH Starwriler . 25qis . oaisy wheel 51575 
C. ITOH Starwriter. 45 cps. daisy whool S1725 
EPSON MX-80, 100, 80 cps. 9x9 dot matri~ SCALL 
ANAOEX 9500 / 9501 up to 200cps. hlgn resolution 001 S1325 
OKIDATAMicroli"e80 ,80cps, 9x7dotmatrlx S399 

Mlcrollne 82A. bidirectional. r11ct1on/ pin reed S525 
Microll ne 83A. b1direclional. 120cps , uses 15" pape1 S799 

Tl-810, lSOcps . Basic 51449 
Packa11e ·Compressec:i pr1n1 . van1ca1 rorm con1101 s16Jo 

M.AHNESMANN MT 1705 200 cps, 7x9 . 132 col SCA LL 
TALLY MT 1805 200 cos, 7~9 + NLO 40~18 matrix SCA LL 
CENlRONICS 704-9. 180cps, !lx9 dot matrix . 132 col SCALL 

739 100 cps . nx9 001 matrix. Full Graphics S700 

DEC LA·J4 S~~:~
6IOS-4 DG 

S-100 SPECIALTIES 
SC:ALL t!-'J...;. 58000 16 011 mul!l·user UNI~ V 7 

b~R BOB6 16 Oil. 128K RAM' Sys!. n 53499 

J#Mu!I Group Call us lor best prlc:es on lhese high quality 2nd 
· · generation boards and s Siems. 

Ca l iforn ia These high quaHly, reliable producrs nave made CCSE1!5 Compuu·r aelacro 1ndus1ry standard tor S-100 products
:II Sy" ""'' Assembled and 1ested : lfst only 

2.200 H D Mainframe. 20a . PS .. 12 slol MB S434 S359 
2065C 64K dynamic RAM I Bank Selecl S720 S580 
2810A Z·80 CPU , serial port . ROM monitor S310 S259 
2422A Floppy ConI, CPI M 2. 2 ROM monitor $425 $345 

tmeooo sx.multl ·user. multi-processor. turbo DOS SCALL 
""""N•r"'N" CPM 2.2. FUU 2 VE AR WARRANTY! 
~@@)@@ll(JI? We oner generous discounts on the Compupra line of 
LEJ Ill"'""""" l!:, ,,..tasl. quali'Y 8 and 16 till boards 

ADVANTAGE SCALL 
& HORIZON 

S1mHar savings on lhe tull lines or CCS. SSM. NNC, MORROW, DELTA, 
NORTHSTAR , ITHACA INTERSVSTEMS, GODBOUT. NEC. TELEVIOEO . IMS 
ZENITH , ADDS , DEC, DATA GEN., ATARI , DYNABYTE, TECMAR, DUAL 

8" DISK DRIVE SALE 
8 '' SHUGARTSA801R S450 8" SHUGAR TSA 851R S669 
DUMEOATATRACK 8 S589 
VISTA Industrial grade enclosuretor 2 drives with P.S. 
MORROW Discus ZD - CP/ M ··~ MICROSOFT BASIC , CONT. 

Discus 2 + 2 +CPI M , MICROSOFT BASIC. CONT. 
Enclosure . power supply lor 2 8" drives A & i · 
HARD DISK SPECIA· ill' 

....., 

2 lor S1289 
2ror s1110 

S420 
$950 

$1195 
S350 

Lis t only 
$5358 SCALL 

20MB and con troller S6450 SCALL 
Co"steHalion Network Multiplexer and Mfrror Vi~eo T!pe Di sk Backup 

MORROW 26M8 + con1 rolfer + CP/ M 2.2'-'. M basic S4495 $3821 
""~"-"' ' controller , CDC Hawk Drive (5 lhc. 5 rem) $7995 $6795 
'If controller, Western Dynex (5 lix, 5 rem) $5995 S5099 
~ Winchester 5'I• drives complete With case, cable, 

sortware. S· 100 controll er . Adapler avai l. ror use with 
COMP any Z-80 system Cartridge drive controllers avail. Lisl 

SMB ~i'f'LE ' ·ll!J $2898 
lOMB ~fflO.I OEM discounts availableJ Rs MOD ~ $3398 

~rn15 s-roo

II I ·~-11 


CORVUS 1DMB and control ler 

; ' .PRIAM 8" anrl 14 " Winchester I tape subsystems avail . 
WORDSTAR 5300 DBASE II S525 
MBASIC80 S235 SUPERCALC S2Z1 
FULLY CONFIGURED BUSINESS SYSTEMS 
Ttltl following are some examples ol the hi lly assembled and tested business 

and scientific compuler .systems w11 1ch we oiler . All include 64K bytes 
RAM , Z·80A, 4ml1CPU We oiler a full llne or quality, 1esled soltware . 

lh1t<l.."11'~0<L"fl([J~ fine computers 

Oolta S-4500 10 User . Mulll-Processor. 40 MB hard 17 MB tape 
CC 2210Awlfloppy controller . 1 serial par! 
CCS 300-1A w/ t .2 MB floppy drlvas. 2 serial 2 parallel pons 
CCS 400-lAw/10 MB hard disc. 2serial . 2 parallel ports 
NNC BOW w/5MB floppy , 8.4 MB hard disc . (OASIS optional) 
ALTOS single and mulH-user systems 

~:i~~ Decision 1, CP/ M Mlc:rosofl Basic , UNIX 

SCALL 

SCALL 
Sl849 
S4849 
S6999 
$6693 
SCALL 

SCALL 

v 820 Desktop computflr-64K 2 lloppys . (CP / M avail .) XER01
Y\ , Lisi S2995 SCALL 

WeoHer mulH-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIOEO , 
MUSYS, IMS , DIGITAL MICROSYSTEMS 

TERMINALS PMMI MODEM S359 
AMPEX DIALOGUE 30 , BO SCALL 
TELEVIDEO 910 C (mulll-termmal) S610 

925C S795 
950C $950 

SOROCIQ120 $729 
HAZELTINE ESPRIT S669 
DEC VT­100 S1575 

Srmilar savings tar our HAZELTINE and LEAR SIEGLER lines 

Cati u~ lor ALL y·mir softwear needs Dialogue 80'" 
Systems Houses. Educational tnslltutlons. & ., ;:;.::! 

Govcrnmen1 Agencies Given Special Co11s1dera1lon 

LOOK HEBEi AMPEX u·~ 

For las1 delivery, send cer11fled check . money order or call to arrange direct bank wire transfer. P~rsonal or company checks require two to three .. 
weeks to clear . All prices are mall order only Prices sub1ect 10 change wllhout notice. call for la1est prices. Prices include3% cash discount. N. Y . ...._ 
resloenls add sales tax . Oanlex 1s a trademark of North Atlantic Industries_. Inc. Rad io Shack - Is a trademark or the Tandy Corp . CP/M!.!I is a !Aiiiilil 
trademark of Digital Research. All sales subject 10 our standard sate cond1!1o ns (available on request) l!ll!!!l!!J 

Clrcle 407 on Inquiry card. BYT"E Much l 9U 505 
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·:>:· 

...:;. 

ICHT 11Dl A & T•.. •. .. 
ICHT IHC GSC J · 6 MHZ • 1395.00 .U1'.ID 


DUAL PROCUSOR 1085-&0H • GODBOUT 

6 or 8 Ml Prn•ides lrue 16 Bir Powe1 w1 l h a s tandardB 


/J/I S · lOO bus. 

ICUI 111H A & r B Am > ' S425.00 ...$lit.DO 

ICHT mrc csc 618 MHl . . $525.00 ' ..UU.IO 


SOUD STATE DIS:X DRIVI, 3500'l!. FASTIRI 

Nor Raally. Bui the Nod Besl Thim,; For Goctbour 
8085188 Users. Call ror Deta ils on M·Dtlva. Sea Page 
J40 of November BYTI 
ICHT MO llU ' . . .... ' . ... ....... .... ....... . . ' .• u.uo.ao 
I CHT .. nu ", ..... ... " .... ...... .... ... ..... SUIO.OD 

2110 zao CPU·CA. COMP. SYST. 
2/4 MHZ Z80A CPU wlfh RS232C Soria! 1/ 0 Po rr 
complete with Monitor PROM ror 2422 DJ&NController 
ltCCI !llH A & T . , SJ50.00 SUD.OU 

CBZ ZllO CPU · 5 .S.M. 
2/4 MHZ wl/l accepl 2716, or 27'.32, or RAM 


RUN/ STOP anct single s tep .~ witches 

ICSSMCIZI Kil UIUCI 

ICUICllU A II T .. !3•4.00 $JID.Dll 

ICSIUPI SS/oilDO MonJ1m . ' 111.00 


CBL\ 1010 CPU • 5 .5 .M. 

8080 CPU, I I< RA M, Holets r 27011. 


r Bii parallel Input porl. 

ICU.Clll /<II . SllJ.Oa 
ICUBClll A & r $262 00 snua 
1css•1G1a• S~f BOBO Mofl/tor .. . Ut.DO 

S·100 1/0 BOARDS 
SYSTIM SUPPORT I · QOD8011r 

Serini pofl (so/1warfl prog baud), 41< /!PROM OR RA M 
p rovl5/on, rs levols ol lnrnrwp r, rnnl llme clock. 

aptfonal math p rocossor 
DllUll'flOI UST Pl Itl au P~ICE 
A~•emt>led & Tes red S~99.00 $MIG.OD 
CSC S495.00 SOG.OCI 
Mal/I Clip 1115.0G 
M•lh Chip $1H.IMI 
11.H wlrh 8231 Malh Chip UH.01 
CSC wilh 823 l Malh Chip $155.01 

lC,ITllllMZ A& r w/lh 8232 Marh Cfllp 1'$5.00 
11u111uc111 csc wllh a2,n M alh Chip SHUO 

MPX CllAHNJlL SOARD • GODIOITr 

1/ 0 Mulltpluer, vs lng 80BSA·Z CPU o n board 


ICHTUU A & f 5495.00 SOD.OD 

ICHTIHC csc S59!HIO nsa.oe 


IHT!RFACER I · GODBOUT 

Two Ser/a/ 110 


ICH11lll A & r S1• 9.00 mua 

ICHT1llt CSC J324 00 UH.GD 


Dn'IJll'AC'IR n •GODBOITr 

Th ree parallel, one serial 110 tJOn rd 

IUITltlll A & 1 $249.00 llll.00 

ICUTUOC CSC $324.00 1111.DD 


INTIRrACIR m· GODBOUT 

Eight c lrnnnel mu/rl·use sGrlal 1/ 0 t>oarct 


I CCITl7411 A & r 1699.00 SIU.GO 

ICHTll•tc CSC 200 M Su1n In $849 DO J7'D.110 


fNTIJlrACIR 3 WlTH 5 HlUAL PORTS 

IC18TIHH A & T SS99.00 SUI.DO 

ICHTl USC CSC 200 hr. Burn lri S699.00 ~ft.DO 


WVLTI 1/0 • MORROW DESIGNS 

T/l roo Sa1ial, Two pa rallol 

lltlDSIUHO 4 II I SJ59.00 nzo.oo 
SWtTCHllOIJID · MOllROW DUIGNS 

Two sarlal 1/0, rou1 p11rn llel 1/ 0 , 

one slaws 1101t, ono strobe pan 


ltlUH.1411 S21>9.00 1111,00 

1/04 · SSM 


Two serial 1/ 0. rwo gara/lol 1/0 

ICUllOO KU IZID,DD 

ICU~IDU A 6 T S2!10.00 Ull0.00 


1/0 S · S5M 

2 Sona/, 3 Porollol Includ ing I C8n lron le!I 


I CSIWIGfl A II T S32!100 $lDUD 

1/0 8 . SSll 


8 Port S~rlnl 1/0 with Timer 

•CSllllDU Ac!. T S55000 t-ltUO 


2710 4 PORT SIRL\L • CCS 

4 Fv•I hanct•haking RS232 portsanct optional 211 ROM 

ICCCl1110DI A & T $360.00 UIO.OD 


2'711 2 SllUAL • 2 PARALUL • CCS 

2 RS232 C ports, 2 8 b1r parallel porls, & optional 21< ROM 

l t tCU711DI A & T SJ60.DO IUUO 


2720 4 PORT PARALLSL , CCS 

4 8 bi t pa rallol pons and oollonnl 2K ROM 


ICCCltl!HI A II 1 S250,00 U2UO 


NEW LOW PRICES! 

RAM 20 • 32K 

SALE $299.00 


l"JK STATIC RAM · QOOBOITr 
RAM 20 ID M HZ. 41( byte bloc~ disable. ban~ seleG I 

or 2 4 bit actctre3Gln available 8. 16. 2 4 01 32 1( 

IC511111UH S A&T 
ICHTllUCI BK CSC S:Hl.GG 
ICHTIUHll 1611 Ac\ T ~H.00 
ICHllUACI& 16K CSG $3Z5.0CI 
I CHTIUU?4 24X A& T $315,0CI 
ICHTllUCZ' 14K CSO S315.0CI 
llCHTIUU3l 32K MT $299.00 
I CUTllUCl2 J K CSC 1495 0 0 '458.DO 

CMOS STATIC RAM 
For a comple te a11aly~ is or lh e actv.wlagos o l CMOS 
memory, see the 0 Producr Description " on page 4 16 al 
/h e Januaty ISSIH' ol ITT. 

64X CMOS STATIC RAM • GODllOITr 

RAM 17. 10 MHZ. 2 Wall, OMA Compa1nbla 


24 Bit Addrossong 

ICHTllUU 481< A& T 5650,00 Sll S.00 

ICUTl75~41 4 81< CSC 20DM. i150.DD $110.011 

BCllT11iU4 64K A~ T Sl95.00 USUG 

ICHTlltiCW B•X csc 2oOhr. 5895 00 H S0.00 

NEW132XJI16 •IT CMOS STATIC RAM · GODB011T 


RAM 16 IQ MHZ. 3?1(. r6 or 641(' 8 

1EEE/ B96 r6 BIT 2 Wall. 24 B it AddtllS!J/ tr~ 


BCUTllU B•k A& T S89S.OQ USO.DO 

ICUTIIGC 64X CSC S995.tl0 SU5.DO 


NIWI 128K NMOS STATIC RAM · GODBOUT 

RAM 2 1 llJMHZ 1261< Ii 8 OR 641< K 16 


IEEE/696 8 or 16 811 r 2 Amps 24 811 Add1ess1r1g 

llCHTllll 1181( A& 7 f 16 95 00 $111G.GO 

l t illTlllC •28K CSC $ 1895.00 11115.00 


S·IOO PROM 
PBI PRON PROGRAMMER • SSN 

P109rums 2708 or 271 6 's. oper<>l ~s a a 

4K/81< EPROM BOA RD AS WELL 


ICSSU11 l 1(11 $1l l.08 

ICUMPllA A & r 5?65.00 $220.IMI 


ECONOAOM 2708 · GODBOUT 

161( 1< 8 EPROM Boa rct 11smg 2 708. Power n11 


i11mp lo a ny 256 byle 

llCHTIUA A .1 r ; r35 00 $1ZG.011 

ICilllnC CS(. H 9S.OO $175.0CI 


llllllA • SSM 

IK/16K z;os EPROM board, clls•l>la Ill 11( 111c1om 1111 rs 

ICU•BHH Kl/ SI 14.00 

t css••HH A & T s I 79 00 $151.DO 


S·lOO VIDEO BOARDS 
SPICTRVM • GODBOUT 

Color Grap hics board wil/J Parallel 110 

ICUTIU~ A 6 T S 99 OD Wl.UD 

ICHT144C CSC 54• 9.00 $391.DD 

ICHTH Sublogic Unl•otaal IJ!i.00 


Grttoh;cs ,,,lvrpralar So' wa re 

VB· lS.S.M. 


60 x ~5 o r 50 cnarnclur •1<180 ctlsplay Mamm y 

Moppod. Parnllol KoylJoarct porl 


tcst•le.JlN no , ~4 KH $US.Sa 

ICUWflllAf• Bo . ~· A& T l•go DO S4'0.0D 

ICstBIBJ~r BO x M U no Upprn<lo> $ IUD 


VB"l ·S.5.M. 

1/ 0 Mapped Video Boarct. wlllr Parallel Koybaa1n p011 


64. 16 

ICU•IUI Klr $19',00 

ICUlllH A & r S 269.llD Slll.IJG 


VllBll • S .S.M 

Mumory Map1wd Video Boa1ct 64 1 16 o non1c ro r 


ctlsplay ur 64 x I 6 grap/J1cs <115play 

IC llBIUI IW SUI.DD 

DCSSBllU A"' T S242 00 szra.OCI 


S·IOO MOTHERBOARDS- GODBOUT 
Act lre 1ermina110n, ~ · I 2· 20 slo r 


ICUllSIA AA T fr tJo,, 2 tbs l r•O 00 11 71.0D 

IUlTIUC Coe 6 slot, :? Ibo. s190.00 $115.0D 

ICH71!1U Jld,r r 2 .r1011 J Jb.s. $ 175..00 $1H.aa 

ICllTIS~C csc ii •11>1. ~ ll> tr S~40. 00 $2tO.OD 

ICllll!!I AA rio ,,101, • lbtl SW5 00 1135.aa 

I CITl1 55C CSC ~o rror • l1>1J. s 40,00 $l10.0CI 


THE EXPANDABLE I 

PRIORITY 1 ELECTRONICS 


THE fXPANDABLE 1" 64K Dynamic Ra m boara 
provides yo11t S· I 00 system with 64I< of tel/ab/a, /llg/1.. 
$PM<I dynamic RAM. Compa1abl" wllll most ol rho 
ma/or S·100 systems on 111e marl<et. nc ludlng those 
witn tronl panels. ll supports DMA operahontj and 
reaoiresno Watt states wflh cu,renf microprocessors 
• Vsor a~pon<lablo trom l 5 ro ~4K • Supporrs OMA 
• Designed10JEEEproposedS· JOOJJu ss landa1ds • 2or 
" MH1 operar1'o.n • Qperale~ '""h uf~flo' an 808tl 01 Z·BV 
b1HOd 5,. 100 srsrom. ptOVJd l~Q proc:,H;501- r1nn~prJronr ro · 
're s11es wft11 both • Supporu IMSM-r)IPl' tront p,1,,als 
• J umpur·serec ,ab fo Pt,infom mput • Use!J Pop ullJr 
4 r '6 RAM'S • Aft /Cs Jn sockel.!'i • A ny 16K b'or. ;., t!ll rl t>a 
made hank·lrrdependenl • Fu/Jy tJulforod aaam.'\!1 ~nd 
cletla Uncs • f!a1t-s1J tu rt1'rasl' c l rc11rtry to, e>:londcd Wa l' 
51a,at; • SoauJ c:i o11tio u1&tlon wmi r<1Unoro. eR5Y't l'.J·con· 
f;gme Befg /umporfJ 
1cr~JUPlll 161\ AH••mCJ/••111 r a.i•ct S!ll.00 
tcraru,.u J21( A •~•mCJlod 6 1~! 1 ad Silt.DO 
ICPA1Elrl4t 46K A~Mfl1t;/(ttl s TOo lea $111.GI 
1crJ1Ur154 64K AJ.Oeml>tea & Te• l•d S4DU G 

S·100 DISK CONTROLLERS 
2422A • CA. COUP. STST. 


1/0 Moppect. conrrolc 8 ~ cingls or 

ctout>le aensiry A& T wllll CPM 2.2 8 " S.D 


IUsTPArCt DllUllCll 
1cccmw 5475'00 ms.If 

DISK JOCltn' 2D · MORJIOW 
Memory M~ppod, con11ors 8"', single or 


cfoubla dan~ll y. s<wat 110 

l tUIDJUlll A& T w1lh CP/ M 2.1 SJ.9~. 00 S1TU CI 


S· 100 DISK SUBSYSTEMS 
DJ'ZB DISCUS SINCJLI 510£1) MOllROW 

8" DBL Denslly drives with cabinel, power 5uppr 

co11 1ro/le1, will>CP/ M 2 2 and Mlcrnso ll Basic 


1cum211 Slngro Orivo 5yflom s 1095.00 ll5D.OI 

ICMDSrtltl Dual Drive Sys tom s 16 75 OD 11511.DO 


OJZll DISCUS DOUllU: SIDID • MOIUIOW 

8" DBL Denslly/ slctoct ctri•es willl cabrner Po ..er 


supply co nlroller. wi th CP/ M 2.2 and Mlcmooll Ba sic 

IC•Dlfttll Sln~I• Oma Sv• •om S rJ95 00 11150,DO 

u 111osr2221 Dual 011ve Sys1em ~2495.oO In st.ID 


S· 100 HARD DISK - MORROW 

5.25 " 5 MB. Ir' 10 & ZOMB, I• " 26 MB lorm<tUeO 
11a r lj disk comple le willl C<Jblnat, P.S , Controller, 

CP/M 2 2 ~net Mlcrosoll MB/ISIC 80 
LIU l'lllC! HlE P'lllC£ 

ICMOC•ll5 l> MIJ 52495 00 _.11$1995.00 
ICll115111Dl IOMB 
BC~OU170S W MIJ ~ ~~~~:~~ WGlMI :~;: ::: 
ICIDIMHI 20 MS J4•95 DO UO$.OO 

VIDEO MONITORS 
VMl21 • Zll!llTH 


f5 MH: 12' P3 I Gll!'bn phO.:!pfl1u 40 or 80 

clJatacle fs p-~r tine 


Bcl"tll W tu~ ~159. 0D ilJl .1111 

VM4509 • SANYO 

IOMH I g · 16 ~ 64 P4 8-&W momro, 

ICUOJIUDI r5 llJs. sn~ 00 Slit.DO 


Dll!SOJJ • SANYO 

inMH1. 11·· 24 ~ 80 P4 Bt\W m on1101 


8CITODm!Oll 7 • I~~ 5340.00 SJIO DO 

OMS! 12 - SANYO 

I BMftz n ii" ,.80 P3 r Groa~ on Btne;. dr.-.ptor 

ICITO&n 1 J 4 II> "- 1360 00 UU.DCI 


VM601 J · SAHYO 

COi.OR I 3' '6 tm fl A' 64 c t11Jt"liCUtf mtml tt."lr 

IC.SUllNll .:15 lbs S550 .00 s.tt5.0C 

Clro le 317 on Inquiry card. 

http:s.tt5.0C
http:11$1995.00
http:11511.DO
http:SJ.9~.00
http:11115.00
http:S2!10.00
http:S21>9.00


GODBOUT DMA DISK l 
WITH FREE CP/M 2.2 

SALE $450.00 

SAVE $220.00 
Pnorlly 1 Etactrwrlcs/s pleased,oollerihe GOOBOUT 
DISK r Hlflh Parformance OlsJI. Controller ii i our rog· 
11lm lowprico wm1OPIM2.2 and BIOS al noaddlr ona/ 
ca~/. Thal's IJ ~BV/11!1~ ti/$220.00 orthe manulac/Urer's 
/1sf price. 

• Tltlrd pw1orat/on INTEL B272/NEC 765A LSI ltopM 
<llSA CO/l ftol/er 

• High speed cycle slOallnQ DMA r111u1ac~ ror prtlc· 
assor ln dattandanr dala rran$Jor belween .sya111m 
mamory and lleilble dis 

• Handlei; 11p IC1lo1,1r8 Cir 5,iZ5 lnoh //oppy disk dr1Vl1s 
• Single or ctouble densily/slngle or doubt sttloa 

capaom1v. 
• Supports IBM 3740 so// secrorud torm111s 
• 24 btl DMA addrasslng wllfi dala lm~ler across 

541< bau~darlus lor dMa rr11ns1er lhla1191!011/ 1/ & 
1&Mbvte m~mllt.Y mao. 

~!U 
IC~Dlllml'tl 
acum1c 
IC&lfC,_10" 

l~UlDl.JlS 

ICUlllASI• 

Sti1Cl00 
$695,00 

CP/M 2..1 !or 28o/B08o lh 
01anua!s & BIOS a•· SIP cJl•il 
Oa•l$ 8 oil $Ingle UH( 8" SID dill 
03•••' 8 1111 mu1'f1I•er, 8" S/O a,.-~ 

f555.00 
$115.DO 

S-100 SYSTEMS 
SUPERSIXTEEN ­ GODBOUT 

HERE IS WHAT EACH PACKAGE INCLVDBS• 
ICGmm.a 5 Mii• 8085,1!1088 OUal l'rocassor801JJd 
ICHT111' H/ph Sp11<1Cll OMA Disk Conrro.tlor 
IC'5f1NA Sys/ m SUIH!Oft I Mullr FrmclkNr Boatd 
BCHTIUI Inter/at:.;• I Ou~/SeriiJ/ 1/0 
ICIH 1C lb low l'ow~r Sia/la Ram 
tcamrl 96 16 B11 0111 fiitJno Sys/Mt R~My 10 Lo~d a Go 
C1lln M ,111.., o.illlol• fhru ' mrorla""f tablos ooo d/sJt //0 
e bll comp,.,ledocumen1111or101a#l101dw 1e,andmamt~I• 
tor Mth OPIM Of'llfllln9 svsr.,,,,s 
GlllJI ht'.1 lamous I THt llrllllod watram~ 
l'low ro rn oes1 patt 01 a# n p1Irchac5ed separarerr, 1nuso 
fllliiillY COOIPQnenlt; •WMd l/$1 /or $~.344.00. 811!Su tr1bj1c1'1 
In JO~n1« pfco h .. •Mul11 $3 . 4~.oa, 1•• '"' U~t.DDl(for 
b01.,d• i/tJAllllud 1mt1or tho CorlUJDd Syirtom Comflonon1 
hJQn·relli!blllly fJ/t>Qrn1t1 • "'Ith "111endall? year watram;1 
~00 hoAJr ~um•rn <ind 9 MHl JllOC<>S•ors • arJrJ 1:600 00 lo 
/Ila pac~11D pf/w, Sii. WI 15 IDJ 
8CPOIHTIJ Sl/p"rSl•l•Oll Ill i h'DMO 
ICNJIUfSl SuperSlt/een csc S£QB~ 00 

PRINTERS 

BEST 
pRtCE! ~ 
MJCROLINE - OKll>ATA 

W1111 FRIC110N AND TRACTOR FEED 
• 81·0/RECTIONAL - J20 CPS • Para/191 and S"'1'i>l l/O 
• 9'9 Ma1nr/AJp~ rr~menc/ • JOO T/1111 JWO Solid 
e B'9 OI I2 Main lor Otnpllics • Sl>ll T"'' 
• ~8,'1. 10, 1a Cl.arac/rsPllr•oll • Oul ol Paper Sw11c11 
• 6 or~ L1ttesperlnch • Fnellon orTrilClor Feed 
• 80 CPL ll' tO CPI l<lr82A • 3" lo 14 " Top or Foim 
• JJ2 CPL JO GPI ,,,, 83A tSWJ~/• Sl!loeta~lll/ 

• JO Dlllcr1tnl Ch•raC'IBI Sills 
..Ut HO. OUCRll"l10N UST r~ICE SAU l'lllGf 
l~OllDA11?AJ"l2$ atlB BO CPL @/OCPI S 799..CJO $539,00 
B~OlliO•'ff..W fl) ....l 13<' CPI.. IO CPI $ !195.00 $750..00 
ltOlllEl2i8f 9600 ball<I wilh 2K Senal $1litl.OO 

Bulter 11pgmd11 wilh ·on Y·olf 
BUJ•&R.V'M High flesol<ll lon Graphlca Prorn $19.llJ 

C.\11. ro~ t1ll: laW MlCllOIJJU a4 

MX80-EPSON 
NEED WE SAY MORE? 

lll:OllMUlt Tr t:JQI Faed I1 lbs !6'5.00 $AS0,00 
PRINTER INTl!llJ'ACES • .MJCROBYTI! 

RS232 Stmal CorwerQion tor M/!80 
ICltlLSIDI A & T 8S5JICI 

Arm l G'on tromc• ~oil parntlul mlo;laca 
lur Con/to•-:4. Epson A OKIDATA p1lnter& 

BtllBSAll I A ~ T $5MO 
lfliRlllSAtt I ~IJJ tor above $1 US 
Pnnrer Mlfflllar:•M .t catil.es .sol'd Off/ti w~m printar pr1mhSstJ 

S· lOO MICROFRAME ·TEI 
r I OV 60/fZ avTMa1nlmmu5. •he Iles/ monay can bujli 

12S/OI OV 17A±/BV @2A 
2?S/oJ ±8V fo 3011 IBV -ll 4A 

OM~ ,81Cf 
ru1 ID. IJSl PllC l·G 10­14 
BCI t . 111 12 SIC'JI Dusi S6l15.00 Sll&.DD ~JD.DD 
ltlll!ICS 112 1~ Slol Desi< SSiS,00 $7JD ,tB $705 IO 
ICTlll!I 11 12 Siar Ra<:Affr 111111 S7i!'5.00 Ulll,OO $618,0Q 
ICT!ll H ,, Slot nnc~m1)J111I S8 75.00 $1!iUlll $UC).110 

Sl1/pping Weliiht. 011 12 Slor Maln/mme 45 lbs. 
On 22 Slol MaUilrame 55 IDS. 

TEI S· lOO FRAMES 
3 • 5'' DISK CUTOUTS 

±BV iii 17 16V 1.?A, /ntornal Cables 
1-0 lo-?4 

mmm ll Slol itvd $6 75 00 S~ZUD litD.OG 
Jle!lllfU 12 Slol R•{>omo""I $19501l r1U. D SHUD 

SJimplno Weig/ti 011 12 Slot Desi. 40 lbs. 
011 12 Slol R<1ckmo11n1 45 lbs 

DUAL 8" DISK DRIVE CHASSIS • TEI 
ForSiwgart BOCJ/80 'R or860//;IS I Rw1t111nr~rri~I /)OW<!I 

cab/as 11mv1ded 
+NV l.5A+5V t.OA • SV . .25'1 

BCTUCJllO 
IDTll~fa ~ 
lCPntafD DJ l 
8tPHDID0$1 
f¢PD9~JDHI 
ICPDB~IDOlMI 
e~P•1s~rmz 

1-9 10.ZA 
Da•I Top U 6,()0&415.GO SOli.GO 
R~c• MtWM J720.00 U1G,OD uu.oa 
DFDO ""'' I SllUQBll ao IR $$110.0Q 
/JFOO with 2 ShUJ1Hll 801Rs imuo 
FIFOO WHI• 1 Sh11oar1 SO•FI $1015.110 
Rf'DO 10tlh 2 S~uQarl /IOIR'< $1'4H.OO 
/1tfet1'al l)at~ IJJe Q/)In uu~ 
olu11 c:onneclorlo U:.i1rd Eda• 

DIJC ,,., UPS shlppJng '~'llJlnllomr, iti.tJ, 11"1 ts"''" OB Shipped 
~ep~t~IBll' 110111 lh,.eaoln.,1. Do11't 101oa1 ·o1ncl11C1e$ntf'll1ml'°' IMrh "" /SMpp1ng Wetgh(, 16 tbs ·~ch t 

cALL FOR NEW TEI PRICES MARCH Isl 

5·100 MAINFRAME - GODBOUT 
1 tOV 60HZ CVT Mamrrame uses 1a1no11s 20 Slol 

GODBOUT Mot/le1boaro 55 lb~ 
ICimllCZU!I 2Cl sr111 Rad Mmml IBll~ 00 SH! oa 
ICHH tZID~ 20 Slot l}m1~ 1011 S826 00 SJBD ,OD 

S·lOO MA1NFRAME - CCS 
l l·slol moll11irboard wll/r romov~IJ/o 11111 w 1a11m1ca1d 
mtci:mDDDI Oilier,, C1eam ;I~ lbs $515 00 $53!.0D 
ICOCSl!llOQ~ Biii" Jb tni; ~Si'I> 00 $5"3!.0D 

SOJTWARE·MICROPRO 
All 'olfwata 1s ~uppU,;cl 01 II" Slugll! U n11ty ISM 

:?740 CPIM Oomnatalile DiS11.1111u~ 
WORDSTIJl 

Screa11-011en1"~ ln/egr.1t11rl w(llr/ pro~1·.ssr"~ 5rstum 
.llPf!a/tlr:a/ly d~t{Jnud lot 1 011-li;d1111c11/ pu1so 11wl 

•~•Pn•a1m $J~5 on coc ao 
MAIL ~Gt: WOllD STAii omon 

11:i.muau11 tRePgulre~'a;:;:/,;.~'jf':ff1,~i~;s .•:.n Ori St Do qo 
SPl!lJ.STAlt WORD S'l'AR OPTION 

On Stop •P1nolrnoldilt - \\11th .rnu•pWti.tri•1/ ~O lltW ~"•'Ht 

s~~~~r.fA:~;~~JtW~ r11:,::JGh-':':~~;:~t*~:~t:AW8$;~0o 
SIJPl!JfSOJIT 

Soi;111s11ca1 o u•oumm 1/IM wm ~"'''"I ,,,,,1 1.•; t1h1n1111 
'ia-rlabtfJ tong01 tnft'MH.ifllJ'' trw~HMM 11~,,~ 

a~1ns•~su1 nsa rm J15aaa 
CIU.C STA.II 

SoprHxtii;a1ee1.. il.!if l~·,o·usc~ .~,1~r•r.tH1r "''tl •M '' 
stroot aqo 11~anc101 p1nmu"

ICMPltl.CSUI SWS 1111 $lllG Ml 
tlA'fAS1'AA 

DWc:ll·Othmred Dafo Enrry. mlnVH( .mrl 

BC!!~raj;~r,.f mrom J.15ll/tv 

E~acl/y on~hnll /he he 'OIJI pf any olllet model. 
Proplol'1fY. /i lgh·rasolu/lon. read·wrilo heads 

palenled by Tando11 
D,C, only operation · no A.O raqulrod 
Indus try s/andard l11la rlac11 
Thtee m//llsanond t rack·to·truclr acc11ss trme 
HTIDTlllUI SlnQI& Sid d ..15.DO 2 or mo1n 
8CTllOTll5.Ut DoubfeSlded 11U.llO z or morn 
agfllOTllH Monu~I • nol Included With drNe 

80IR • SHUGART 
Sing/a sided double denslly most popular B" driVo 
ttN1eo1• S4 l1 s oo aa o/"2 01 more /I IHb•I tor Sll5.0G ea. 

ICSNUUIG IHI Manual tor BDIR drl....~ ' 10. 00 

DT·8 • QUME 

2 DR 
MORE 

$499.00 

Dara track Ii doullle Srrf. d, douole de11sily 8" 
DOOllDTI s~ WI. 1ti11.>1 $51!.oa .,, 

DCOll£DTIM 

ICTHT lllG1 
HTMD!l!IDDt 
HTID!l!IDOJ 
BCTI Olli IDDt 
ICTNDTll51 

2 or more $499.00 each 
M "u•I tor !.lT•f 

51/o" DRIVES • TAND ON 
SI"&:.,~:: S~d!1;Z~gc{~~bs) 
D~~g: ~~:~· ~ggg~S

MM"u•I nol 1nclut1ed with drive 

DISK CABINETS 

V·lOO · VISTA 
• ('lttti,01 nick lfl0Ultl8bl • /nldflld/ power and d1>1a cab/e­

ltt~fi~G~l/SSE1~i °rir:.':c~~~~:tt'Jlf7o:/~~;~~b~nar;.~,oo 
SINGLE 8" • Q.T. 

Slnola 8" cnblnot w lh powor slJpply
ac91coact (22 wa1 SN9.oo 

DUAL 8 " ·Q.T. 
Du<lf 8' cabinet with power supply 

ICOTCODGH 124) 1 95 00 

5 1' CABINETS· VISTA 
I CYI S HOI SlnUlll S" INU~ P.S. 
ICWIU 1112 01/at 5" Wll~ l'.S 

TERMINALS 

Clri; le a11 o" lngulry card, 



SAVE $1,000.00 ON 

Iii 2.4 MEGA·BYTE 5·100 DUAL 8" 


Catiforn~rSystrms DISK COMPUTER SYSTEM 
HERE'S WHAT YOU GET: 


2210 MICROCOMPUTER SYSTEM 

• 2 or4 MHZ operation • Z-80 CPU • 65, 536 
bytes of dynamic RAM • RS-232-C se rial port 
• Accepts 8" and 51/4'' floppy disk drives • 12-slot, 
cream colored mainframe • Internal cabling 
installed • CP/M 2.2 (on diskette) Operating System 

The Model 2210 Computer System isa l·BObased system containing 85.536 lly/os 
ol dynamic: RAM memory and lloppy disk controller mounlad in a 12 slo t main Imme. 
Thtt system ls Ideally suited for applications wh ere user ds llned perlpnerel devic&s 
ara 10 be used and a high degree of system tlo• lbil lty and e1<pandabililyls desirab le 

The system components are the Models 2810 CPU, 2065 64K Byte Memo ry 
Module, 2422 Floppy Disk Controller and 2200 Matn lrame. Al so included in th e 
syst.em are Internal cables ;n/eroonnectlng I/le DPU sorfalc/lam1e1, dis/I oon trol/erB " 
dt'sll .cfla1111e l and disk controller 5V•" disk c/J8nne/ to the mainframe back panel. This 
permits c;on necling use' perlpham.l.s diroclly to tfle sys tem without !he nes d ol 
opening the mainframe. 

01//>e12 slors available in /he main Ira me. only llw~eare used tori/le basic system 
componenls. 9 s/ofs are aval/able tor usar op/ions or other CCS produols such as 
memory texpanda'11e up to 512K bytes (serial and para/Jgl 1/ 0 boards}, 

System sol/ware Is provided using tho CCS ~erslon or lhe CPI M Ops rarlng 
System. Version 2.2. Tile .sys rom Is 1olally llnhed 10 permit e11 lo-boo1s1arl·up wlfh the 
OPIM on dlstrnlle. 

Tfle system is completely lnfegrated and tested prior to shipment lrotn CCS lo 
as~11m proper conllgura t/on and sys/<im inlegrl/y. 

BCCCS221001 	 $2350.00 
We add two REMEX 4000 Double Density, Double Sided 3ms 8 11 drives 


and a QTCDDC88 Dual 8" disk enclosure with power supply 

data cable and documentation 


SALE This ls a complete system, 	 ORDER PART NO BCPDBCCSSA 
INCLUDE $30.00 FOR SHIPPING PRICE $2930.00 Just add a terminal 

1F THAT'S NOT A GOOD ENOUGH DEAL FOR YOU, WE WILL SELL YOU THE BCOKJDAT82AT 

FOR $475.00 OR ntE BCOKIDAT83AT FOR $700.00 WHEN YOU BUY THIS SYSTEM 


AT THE SAME TIME! 


DIRECT CONNECT MODEM PRICE BREAKTHROUGH! 

TIU SIGNALMAN MK 1 
M I c!;Mci~t 51GNA1Mt\N MK ' lll!Ulnalw.l, I hl­
OSL "'°" l'.Xlmpacl mod<lm ovmlalllo 1000y JU 1onQ Ill l'vott 

oeU-conlatood bo ery end e>Cilmlle audible Carrier Detecl 
 ~·7-.NCHOR $129 00~t,4UTOMATION • 
Sign<ll "11ows you ID lMl<IU lhe SIGNAUvlAN anywl><Y'8 "'11 al 

M way, and ouJ al s>.Jhl N<>... lhere 1S r.o n-1 klf nK!!Sy 

cabte.. and"° need lo look a1 an LEO lo verily i:om<)r 
 Circ le 31 8 on Inquiry card. 

Anellors SIGN~ t.a• been 00.lgnocl I lro• «n llOllQ 
 U232C SPECD1CAftONS
l:lolhvoleenndtl'.!1c ggnol5ovaraUcommpnl!llephoti llll!!S flala Farm.al: S..nnL blr!c,y, osynchrcricu. ap.rai. Mod.:And when '100 . .., In °"' dalo J>!)!iilf!lfl. 'tO'Jr Sl'iNAl.Ml\N 

M<iru1clc:t1ol.Mlomobc:ANSN/ OlllG.110lod-Dalallm.o:Ola crulomatlallly chcngeo irom ORIGINllTil IC> I~ ofld 
JOO bp. lull it.iplex Modulation: ~ncv slUll irevOO (I'Sboei< cig.oui o• 1l1oA l>OO(I nous - ~>(1 wl 111a1c;orwlilOh. 
~ in•tfac.: Olrect Coooe1 D<z1a lnladczeoo llS2:l2C Ccl:\I 

YourSIG.l<IAU,tAN ~ rul'/compaublewllhall BF.LL IOOmoDf>tr"' lo Comp.or r 81.dlHn 

- pollJr>Q '/DUr <.'Dmf.AJ I• • Ir. inslanJ a>mmlmlc:DlilJ{ls "'1111 
 Tr<h'IStl\ll ~,...,, ORIG ANSW 

lhol.alni.h- oe o ther cr...1mf:-4Jl'3r!i: 
 MARK 1270 H~ 222S I# 
Ar.i;::h.Qr A•~lr""""1Ur..•1 t"1?.i 1<1.....-$1 lf'IQ: 11.J.!:j 1 al CfAJ\m\Jn SPACE 1070 H: 2025 H> 
ICOI~ f'X I:>·~""'''' I llL!'¥;i~l\l _,Af'Hslhk l(loal nlO<~ m TJ-11 ft-ni:yAcc:wa:cr. O I 'I.Tnnmr\11i....t · 12dllm 

l'llODllCT nATlllWi • U!ies law<asl WIJ.lllory °"""'"" L01S1ijlltlyc1>il! and rWl!tl ltJo ";nillJ.," AK•lft n.-11i:y OAJGI AHSVI 
.. ~actQw1irc-1~11 • H: ou!I<! ~- &*IOfl1 •.oslom"'' -abla MAllX = m 1710 Hz 
• lkult·m :R$732C f..ilitjt1 ..-...1lJl1fJiitrJo• 	 • tntioT~rehJJV\il1etf1eedkl~f!1illl.Blbcool11mu11.~bon-~ !il'ACE 2026 Ht 1070 l!i: 

• Sr:ll-contu.~ W l~l·:-t~ Will r;NJ _.._.l',;kH1•r ~ 11"4ili1Uft be pbced il1YMo"• l\elcro tapo pl1M~ 	 Cwrlc!J Dno<l ~dr -<It. dbm. plus cir mloo5 2 dbln 
• lul!IJ! GllfleJ Olell:f. J ~..1!)111-11 	 • f<Mneed IC c:icU.lly elirno!Qlll$ CIOflloS.IJf1 OI .mi ;5 Oltonalll• - l!'lllS (ORIG)/ (>Clt)m, pl.,.ormlmu 2 dbm (ANSW) Cant.rD•t.ec:I 
• h.JIQIITT.1, lt rmdt~ V: ltfl'. ll!At 	 noed Ill "11nuo!IV swtldl from 0.1ijl...te la"'-' :.id ""''\~so bull«rlor: .>.udible TCIM -·· lteQUltom•nt U-canaotned 
• l:iUMJ~1ij'iW11tJ1 	 • l'tm1~ y;JlllD •>ll!!Vlal~""""'"'"of l!O!lct.!Dd.llitCOOlntifitafl)ttSrrodo - OVTmr"1slor Eladmy' /I IOVACTivDUoh lldcplor' lol..:l>­

anlcc11• &" • 4" • 1 • -Nol lfidudMI• COtmcr.r~ I ~El<ll ~ n!HIAOlll!l.llt!llANliS/ I JM;KOP IM El'll[J41f • l'l'mi~ \011 IO corrmlllicalf ""tll lnlsl oln<r """""*'' ntllwfk> 
• Ca<!~~;tu,.,"1 AO:ltir..,.HA.oot'11 t\Jl;J;oot C!Jtl<~, elm1•tu!.. 1~l wtl>1V • Small SrtO. llgjtl "1!igl\l pJnn1!; \al IO ""1Ull 1111! SONN.l<WI llll)'Mme. BCANCMKl 	 $129.00

Ci I -~ .\Wl.. U1fJ(J .D')IJllat.11 11ec• 111 • LDMisr pol(lod -·• :Mli.nl~ 

-- ..... -- ..... -- ........ ORDERING INFORMATION -- ....... ,. .. 
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DISCUS MS by MDRRCW DESIGNS. $1 995.00 

PRfORITY il ELECTRONICS · INTRODUCTORY PRICE. 

PRIORITY I ELECTRONICS is pleased to an­
nounce Morrow Designs" DISCUS MS, the lowesl 
cosl 5 megabyte Wlnohes ter sub-system and th e 
laSlesL Now you can afford a hard disk for Ihe 
price o f llopples. Morrow Designs is the largest 
suppliP.r or hnrd disk sub-systems to the S- 100 
mafkeL With Iha new OM A Hard Disk Cont roller 
and the ST60S mlnl·Winchester d rive. Morrow 
has attained speeds over 600,000 byte~ per 
second 

As with au Morrow Designs· systems. Morrow 
rte llvers II complete. Drive. conlro ller, cab inet. 
power supp1y, 1an. 1ransform er, cables, CPIM 2. :/'" 
opera ting system, Microsoft~ Basic SO and a 
nlnely d~v warranty. 

The DISCUS M 5 regularly se lls fo r S2496.00. 
Pr iority I Eleclromcs Is proud to offerthe DISCUS 
M5 lor a hm1led time al o nly S t 995.00. Winches!· 
er speed. 5Mb capac ity arid reliabi li ty ro r only 
S 1995.00. Th ree additio na l drives may be dalsy­
ohnlned to Iha contro ller for future expansion. 
Perteet to bao~ up each otl'ler al the end ol each 
day. Ta es seconds. Is more reliab le 1han tape 
arid w ith lhe o ulside lock can be unplugged and 
removed (atter the locking Gcrew ha& been put ~ n 
place.) 
A rew tacts abou t 11\e ST506 drive which Is being 
used In the Discus MS· 
Kev Features 
• 	 Storage Capaci ty o f 6.38 megabyles unform· 

li lied, 5 .0 megabytes fo rmatted BS sh ipped 
• 	 Winchester design re llabillty. 9 .5 g ram head 

load force, 19 mloro·lnch flying helghl 
• Same phys ical srze and mounting as the minl­

tlo ppy 
• 	 Samr; DC yolteges EJS th e m nlfloppy 
• 	 Band actuator a nd steppar motor tiead 

pos•llon ng 
• 	 5,0 megobll/second l mnsler rate 
• 	Same track capacity as a doullte dens ty 8 Inch 

Hoppy 
• 	 170 mllhsecond random average access lime. 

reduoeable lo 95 ms Yla a simple sollware 
al1JOr1 thrn 

Thi Is !he hard disk control ler !ha t th e S· t OO bus 
hA & bt'l"n waiting for Please a llow ll5 to In troduce 
yout 
A rew interes ting fa c t 5 
• 	 lhn only single S· IOO OMA Ha rd disk t:o ntrol· 

ler board on lhe ma rke l today 

• 	 Fully compata lJle wllh high speed 6MH~ and 8 
MHz CPUs o f today and tomo rrow 

• 	 DMA bus arbitration as oulUned by me IEEE 
696 standard 

• 	 Con trols l 10 4 sofl sectored Winchester d rives 
• 	 Supports both 5~" and 8.. drives 
• 	 ST506 or SA 1000 interl ace compa tab le 
• 	 Variable sector leng th 1256. 512, t024 , or 

2048 byte sec tors) 
• 	 Automatic CRC genera ti on and check ing 
• 	 Addresses 1 10 16 heads 
• 	 Add resses an lnflnlle number ol 1raoks 
• 	 Conta ins 11 s own on·bo;1rd m1c1oprocessor 
• 	 24 -bll addrei;s burs OMA l rans fers 
• 	 Cha nnel driven 
• 	 All disk driver rou tines resident on the contro ller 
• 	 Variable format 
• 	 No buUerlng reqotred 
• 	 Maximum transter rat e 5,000,000 bits per 

second 

Pure Speed 
The speed of this WinchEJsl r controller 1s en­
hanced by Morrow's c hannel dnven concep t. 
Th is OMA hard d isk contro ller (DMAHDC) picks 
up its commands lrom the host processor via 
memory on the system bus. lhe host processor 
wrHes commands In to memory and Ihen p cks 
them up during OMA cycles lrom lhls memory. 
The channel. commands and transfers may be 
localed anyw he re in lhe 24· bil address range. Al 
lhe complel1o n o f the command, H1 e controUer 
returns appropriate status and can generale an 
Int errupt. Comma nds may be chained togelher 
by lhe CPU to a llow the cont rolle r lo e~ecu l e 

many comma nds In st1ccesslon, gene rating an 
ln terrupl al !he end of each command and/or at 
the end ol 1ho completed command chain. 

Co m mu n ications 
An lmbedded micro processor e nables the user IO 

easi ly communlcal e with this In telligent device. 
Al l low level disk drive routines are res1denl on 
the conlrofler llse lf. 
These lnolude: 

forma l 
seek 
rea d a header 
rea d a sector C irc le 318 on Inquiry card. 
write a seclor 
rel urn slatus 
Gel OMA add ress 
sel channetaddress 

LIST PRICE: $2495.00 

Var iable sector lengths are ava ilable. On Mor­
row Desig ns system p roduc ls 512 byte seclor 
le ngths are s tandard. This is being do ne lo maxr­
mlle the capaci!les available on c urrent drive 
uni ts bul may be varied by lndepend enl syslem 
ln tegralors whe n desi red. 

The DMAHDC has b een designed lor expansion. 
One to four drives can be all ached di reclly and 
control led. One to sixteen d rive heads may be 
addressed . Any number oj tracks may b e spec!· 
tied d uri ng Ille seek roullne by specifying one to 
two hundre d and lity-slx lrao ks one o r more times. 
Each ol lhe e~panslon abOlt les prepare the user 
to u pgrade his system as technolog y advances to 
addllional pla tte rs and track.s. 

The controller ha5 no peer today in the S-1 0 0 bus 
markel. 

Syst e m s Inte rf ace d : 6. Exdy 
t . North S tar 7. l msai 
2. Cromemco a. Sol 
3. Vector Graphics 9. Callfomla Compuler 
4. Dynab yte 10. God bou l 
5. M icromalion t I. ll haca ln te rsyst fl m 

Look to Morrow lor answers! 

&.oolr to PRIORITY 1 lor the .best price/ 
Priority r Elecr ron/os, as the wand's larges t 

stocking d is tributor ol Morrow Designs' products 
committed to buy an e nl lre produc tion run o f 
DISCUS MS sub-systems so we can o ffe r them at 
"specia l Introducto ry low price. The DtSCUS M5 
Is a go od buy at the list price o l $ 2495.00. The 
DISCUS M5 is an exwllenl va lue at ou r intro· 
ductory low price of: 

$1995.00 

ORDER PAITT NO. BCMO$DMAMS 

~fl~~ 

ORDER TOU. FREE (BOO) 42~5922 

NE DAlrtr.trlrJe j 10.00 lor UPS Grouttd oh/Ql)lrl'iJ -·· II 

St.t Nt pllCfJJ arn ~or .Prepa1t1 orde1s only. Order& on open 
GC'COLln f wUI be BOCf)/l,Od al S22'5 0.00 11ach_ 

,, 

;~¥.~~t~~~~.:W \"\ 

ORDERING INFORMATION ,.- ,.- ,.- .r-- ... 


http:S2496.00
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100 MHz Scope $1595.00 
50 MHz Scope $1250.00 

... and we're not Joking! 
- -----@HITACHl~......iiiiiiiiiiii~~4i~. -.., 

No one can match the features or performance at om 
MARKET-SHATTERING PRICES! 

Buy with confidence from the nation's largest Hitachi distributor. 

BCHITVl 050 1DO MHz, List $2375.00 BCHITV352 35 MHz, List $1150.00 

Sale $1595.00 Sale $795.00 
BCHITV550B 50 MHz, List $1745.00 BCHITV202 20 MHz, List $850.00 

Sale $1250.00 Sale $595.00 
• 6" .square CRT wl1h Internal 

gralicu/e (illuminated scale} 
• High sens itivi ty; I mV/cJtv. 

(10 MHz/ VS!lOB 
• High sensit ivi ty; .5mv/di v. 

(10 MHz) \(1050 
• Automatic locus elimina tes tag 
• Trace rotat ion ror easily adjus rlng 

brig/J /l/na lno/inatlon caused by 
rerrestlal magnerlsm 

• Tfl lrd Channa/ Display tTriggor 
View) V550B 

• Fourth Channel Display (Trigger 
View) V105D 

• X· Y Operation Con•emenl tor 
obsBrvatlon ol lwo types ol waves 

• Delayed sweep perm its 1,000 • 
magnification 

• Variable Hold·otl circuitry 
facililates pulse mea s11rama n1 

• Single Sweep capabllily 
• IO x sweep magni fication fac1l i· 

/ates precision measurement 
• Delaye d swe01p jitte r field 

below 1/20,000 
• 2 probes and cover Included 
• 2 year warranty 

• 6" Squam CRT with In ternal 
graliculH /ilhlrmna ted sca le) 

• H1gh·acc11racy vollage a•iS and 
time axis ser at ±3% (ce rt /lied a t 
10 ro 34 CJ 

• Hlg ll ·sens1tlv1ty tmV/ div. 
• Low drill 
• 2 Year Warranty 

• Dynamic r<i nge 8 div 
• TV sync-separator c1rc1111 
• BullHn signal delay fine (V-952) 
• X·Y operation 
• Sweep· lime megnilltu ( IO !Imes/ 
• Traca rorarlc>n system 
• Fine·adjusling, cllch·posil/oninq 

tunclion 
• 2 probes included 

Until now. ii you wanted a 50 MH z or 100MHz dual lrace oscilloscope of un· HITACHI Osc1tloscopes are innovative oscilloscopes designed and manu­
compromising quality, there was only one choice. Now there is a second...out­ tactured by Hitachi Dcnshi Ltd. The wide experience gained by HITACHI 
standing new delay sweep with an establlshedname - the HitachiV5508 ancl electronic specialists in producing osci lloscopes has resu lted In this line ofJl~~(B\:;lml 

,,,..""""""'·"""'""'"'·'1• lhe V1050. modern osci lroscopes featuring wider band width. more compact design ;md 
Tirn HITAC HI V550B (50MHzJ and V1050 (100MHz) oiler il ll the light weighL Through adopting circuitry wilh linear IC's and logic IC's 

~Y''~"':";~i• i0;;1• capabilities you might demand from a lab grade osci lloscope. Cap- plus modem manufacturing techniques. rncludlng automatic com· 
....,..... ......_..._.,-- abilities such as amax. sweep rateol 2os/dlv [V1050) 5ns/div V550B). ponenHnsert lonmachines.These oscilloscopes olfer increased stabil· 

Also features you may not expect, like sensitivity or 1 mv/div (V5SOB) ity, Improvedreliability, excellent performance ancl enhanced operallng 
.Smv/div (VI 050) @ 1OM Hz,automatic focus corrnction, andabuilt- in ease. 
TV sync separator circuit. The panel layout is des igned to create maximum ope rating ease by 

The rost? Remarkably reasonable, e)(peciaJly when you considering measuring processes and operation frequency. The layout 
compare II lo lhe alher leading S~MHz.or PRIORrrY ONE ELECTRONICS iri is d ivld~d Into thr.ee bl?CkS according .to 
tOOMHz Dual trace oscilloscopes. Its a pnce respective lunctrons u1en11r1ed by clil· 
breakthrough made possible by using lJp-to- 9lbl Deering Ave".Chotswor j·h,CA 91311 lerent colors. This convenie.nce-orienl· 
date production techniQues and a design _ ed design for users Improves daily 
backed up by over 20 years ol • ORDER T OLL FREE (800) 423·5922 ~ ~ conlrollabltily ;ind drastically reduces 
oscil loscope experience. CA, AK, HI CALL (213) 709-5464 I- OPfira ting errors. 
TERMS US. YIS/\. Mf. , SAC, C~. IW""I' Oru~r. US, fUll rll Onlw. CA rOS>ll<nl> a~d 6'o S'ln Ta!C INCUOI $1~.H I DI UCM UtJLLDSt OPI' ICI Ul'S Su1i>co Si>UOlll'l " ' ll HOOH!Jing Ju11 111 c...o.1nc'-ldt 1°"' ph0reo11in~1 Pntll:o 
-Wllt«l toCf'lafl'jlll wt lhool notate. W-e wJll do OUf ha tCDm11 lntaln l he!.ll prices 1hrtJUQhMarth, \ !)8 2.. fnr com1t1 eLes1~ratkU.'l i_ ~ lllil 150 Jlaf)t! ~tilk>(J 111 t.h!. No~ l!jSue er9 vre or 5en~ s100 h>t your copv lou.ay Silo Pr lC!'5ilt 10!' 
J)finp.111 Dfde.rs ol'll~ 

HITACHI - THE MEASURE OF QUALITY 
Cl rcle319onlnqulryc 



MODEL 1'1 Ll>2 Ll>l 
R••PQ.,ao l!h ri• .IVI f l!; 

1 U1"] I •~ ~ hot 

1"'1<•111 1<rMlh 
l·r,.JI •1 1r'JU1 

XJOn• 15MHz 
PlJIS\:! lr atn ~~~!f~',ctJ. m 

'l!J M'Hz pu l"" 
ttotn 

1·•·•••Mod9l lhOh £nn1~ Tm m orSi,....,le f wJnt 
U9I PllCliOur Prte. 

PllOTECT YOllll ltlVUTMtNT 
l'llOTECT YOllJI DATA wrra 
~~~~__JJ; I 
~SDBAf\. 

Wtth Built·ln Noise Filters and 
Surge Suppressors 

~·l l '. - ..~ ~ 

lllOLATn SllfSJTIVS ANt1 V.U.llAJILE IU HT PROM: 
EQuLprt..,nl mlerocuon Do mogir.o High VoltoO~ Sl)l ~O\I · r,c 
Lme noc.e e ncl ham 
PROTECTS AliAIHST: Voltage tran:;len!5 oou<OCI l>V 11\lh l· 
nt.nQ con.lo.cl S.W11ct\lf\V. tum•OU a[ lnduclNe comp:inenf!i 

~~e~e~ 1 ';i1=~o"1 ~ic;'~ft~1cropro:_,,r l rom 
penph..mb · La o 1ru1rum n l• lrom riol:ly equ.lprnenl Senst· 
tive pro-amp or Iopa Mcie trnrn i:ower am p UJJe_r 
THI GSC J!OIL\JI WMIHAnJi: Eq urpmen1 lnltm'lcilar> · 
t'qiJJJJi'n&nl damage Jrom powe-r bn.e splke:i and !.Ura 
Error~ - FolSU pnnlO'JIS · Duk S~JJ» Au cbo or Video tlruh 
ru.rt111J:S1 hucuve tsolated IJTO<.llld Socleoll lnd1Vld1J l ly 
Ull<lr 1<0101od C 1m .1ll breaker prolec.led o: I~ 
VOLTAGE Tll.UflmlfT S1'tD PSIOTECTION: 2000 A pe<i ~ lot 
up to 6 Sc.~ duration sp1~es 1000.A.. Elf?.O Sec prolocimn 
• om reP6(1Led 1P1kot 
LOAt> HANDLING: IB75 W mox lo1o l looa. I f.> A J><.-r >«l<<>i 
JNPllT: 11.'i VAC I ~ om p.- >lor.O.:.td J pron11 plllQ 

Thre" i:ornrr.ori <>ull I> bulll-111 c-in:l.11 1 brna\ er pUol IJg hl 
hang-up bracm1a nd a o ~001 card 

WT PIUCE 01111 PllJCI 
&CGOrtllAll:J SH WT 3 101 S!.995 09.95 

mAll 46 · Four tndepellCL>nllv L>Olulcd"" "" !luJ!l •lll 15A 

~~~: p~: t~t 457~ch. 0 W11tioot ca<d $49.95 

: 11i!.;~n~~·,~~=' \;:';.,i ~ru~u'[;1~':io1rf 
11CQOl'IJIAJll6 SH \•rr 5 lbs W.95 t54.95 

mlJI tlOl • f.1.Uhl ti"'<:J r- moun9ud oult(Uli qrouped 10 tonn lour 
indepe.11denUy w;i1a1eo"'" 01two. pl1.Ga....,non·l!OlolM<gJ'> 
vo~ Dt llfJH on im.r.1 rac. ttr rack moun1oob6net BL.1111 tn 

~t;.~~~keSift~irg~o:ilol~~~;"- nn<IO 1 0~,~~ 

RS232 Breakout Box 

II mus• /or avflfY roc l1"tctan, repafr man 
p1 5)191ems integrator 

1) 

l'he ~"'E::K'lr.out f~:..: o:rntcll\s ~~ fJU.."11 -lr.·Ltre SwilchE~ wru~ 

=1~~~:~~~,~~c1~7~~~~~~~~~:r!: 
a1 ~ a; 1n CDJ'lffOI p:m~I A 25 way Jemale cali:neclor for 
oon.nect1rn;r !he ba:ic to 1he DTE 'LS titled 10 1he k! t1 hand side via o 
nbbr.in ooble and a ;2!> wcry m aJo conooctor Ja conr.acttoo to 
11><> E ~ •nnCanv <:(>n:' tO<l to Iha noht hontl "d" 

rrrE crnd DCE ml&r1m:; connocnon ptru a re IOcclOO an bJlh 
s~~ o:l lhf' Oual-tn.·Una ~1che!. lb:lng ll'le JIJ:rTi~l" si.i pp.J~ed 
tl'Mm:! pl1'6 ponnl~ mool ~r1 olony ot !he ln'.erface linm wilh 
..111.,r or 1>:)111Iha lllvo '1nd n('Qallvo tlhl lr.dlcr.11o rt 1>11 lh 
tronl t:­ ool Tha!.e pins also pemill cros:s- r:xmrc Lng ar tile 
.con:-IU¢11':fl r:i1oti w:.:t. mal le!ll rno1or o r oseillosc-ope 

Th.:- Break~Jt Box coota JN Ind.lea ~ whlch monitor thfl 
loJlt.wlnQ signe ts 

Pin ""'~" l ira.r~-nme-1 0010 
R'ece1 11ecl Dcr1o 

4 ~Utl'! \0 5itJ ld; ~X, R~:n·J (rJeor to tiend) 

.;. 0otl'J <::lt":lnoot l( ·:u1vaa L.mo S1gna I llt'Jt<Y-"lor 
! TrnrumJDer Si~ai ElemenJ Ttm!ng 
11 fk<mY'er Sigml Eleme.m Tlm1no 
;n COnlo'>C:I wra Sel lo Llnel Dalo Termmol ~llOt'ly 
21 SJQncl c::iuanry
Z'l lb~ ln.dlOOIC'A' 
~ 6lri'( 
IY>l"l>O•,. r."'" 1n00 1n o tc:11>11h Pio.tile c<™> on<l l!i ''°"' red 
by IW> 15 llOll P"fll1g111 bollM"" Na pawer Is consumed by 
mu r ltiir ""'llt1ll r.al •n l~ DlmtJNIOM: 2.'0'" 11' 5 55·· ~ I tl5'" 
'I.' I· tia 10 ounces. WJ lh. 'batlen es 
ICDNW2lUOX Sl99.CO $159.00 

GLOBAL __; 
SPECIALms 

LOGIC PROBES 
uic1ncATION!ii SMoti l"~ Wt 2 lb• 

MICROCOMPUTER PRODUCTS 
MEMORY 8080 SERIES

IPART HO. PRICI - PAliT NO, PRICE I 
BC4116AC20 
BC201 6P3 
BC211 4N3L 
BC5257lUl. 
BCl732 
BC2716 
llC2701 

B/$10.00 
11/ $72. 00 
11/ $28.00 
8/$50.00 

1/$ 120.0 0 
11/$50,0 0 
8/$20.0 0 

zao SERIES 
BCUOA 
BCUOAPIO 
BCZIOACTC 
BCUOA.DMA 
SCUD.AS 100 
BC'Z80AS 101 
BC'ZIOAS 102 

UARTS 
8 C AY5J013A 
BCTll l 60:1.B 
BCTlllll6J 
BCIM6402 

$14.95 
$ 14 .95 . 
$13 .95 
$45 ,00 
S59.95 
$59.95 
$59.95 

$5.95 
$5.9 5 
$6.95 
$7.9 5 

ICl>IS 6080A $5.50 
I CIKS a.085A $1 9 .95 
I CDPUl2 N $2.95 
8CDPUl4N $5 ,25 
8CDPIZ1 6N $2.95 
BCDP8224N $3.. 25 
BCDP822,._.N $9.9 5 
BCDP8226 N $3 .50 
8CDP822 11N 55.55 
BCDP82311N $5.55 
BCIN50250N $15.00 
BCINSl251H $7,50 
BCINU2!1JH $1?.9!1 
BC1N512S5H $6.40 
BCIN5a251N $ 16 .45 
BCIHSI 2!19N $ II.OD 
BCINSU75N $59 .95 
ICINSll279H $49.95 

FLOPPY D ISC 
CONTROllER 

Bcn>l7118-0I $24 .9 5 
BCFDl79 18·01 $44.9 5 

l<EITHLEY 
Handheld DMM s For Every 

Application and Budget 
Easv·tvus~ Rotary S1N1.IC e:. 
La:rqe 0 o LCD dlsplc yo 
dCVol! !;I? 
a-; Veoll::ig1' 
de Cutr,.nl 
oc C 1rmn l 
Re.slslooce 
Diode Tesl 
.l'h or 41h rno11 Acc•irocy 
Ove rloac:I l'rol&ellon 
£xlemaUy Acca;;sobl~ Bon<>ry 8 fuse 
ll\Jm100 0 I " ABS Pk:ollc ea... 
Shock·Mounlad !'C Boal'Cl 

~iirl 
; ('31.[5 

JIC IUHIJO ±O~'l D:V C<:ll toC'/. 10~1 !! IJopul 1124.DO 
1rn~d!i nce- auto ~antv and cu1w11I 
rneant~m'1f1• Uirnu~h I OA 

SCICTlflll Some as BCKTH I 0 m<cerA tl?.5'1. <l•' U39.00 
C\J.tQC"f cin onhor.c:od Nmd wut~ on 
1op ACV rcrl'\ges 

acxmu:e 5ae · 1he:n dlsplov 1r;aL1r1~ Do''"dh r"'"' U:t9.00 
u.m1er 'llfE~mld tnd.1ca•or t:u row:1 ~utl 
IJ) IO Ion Ct'KSJ O):)vrc 1{l')Ql'I a~I J"Ongou! !' 
t\mcuoru l]nrj adiuSlabl ll'H'e!:hulct 

BCllT11 ll5 4 'r. d1011 a 05't ao:urncy 13 J S.00 
8Cll:T11t70 n,...,nnocoup leilCllx:red therr,ame r Sl99 .00 
IClnlltJ04SO• Cc 'l';lno Case " Sloncl'. />l>OdtJ..i.Js) $ 10.00 
ICICTBl30o ~"3~1X~ .-.ID\'l!l(l r ,,.. (t.:m..Jhotl>> $ U .00 

LCD " LED Bench DMMs 
11Crtlll69 ;v, C01011 I.Cf' l•t'ip lav $119.00 
8CKT11'176 11. 11.: [•l'J~ I LCI' O!.!>o~ny :5:169.00 
11CICTHl79A 4'h D•gll LE!; Di!pny lTlMS $359.DO 
BCXTll1193 IE.Et:·46a lntm1 c• •M<>".lnl 17? ;.>O/\) $315.00 
See flP .t.2··.tJ. o l 0 1. r F. r.etmo1.mn ~;,...1t 1~llon Gu In thl.1 
November BYT'li for ,,, cornol t IJ11I o t o.;pec1JK·auo."1! and 
a~nei> 

SPECL\1. PllRCHASI 
GOLD 

16 PIN LOW PROFILE IC. 
C9S SOCKETS 

BCTIGl6LP pkg of 100 . . .... ........ .. . . . .... $16.00 
acnat6LP p~g cf 1000. ... _. .. . ..• $ uo.oo 

OIMS Stock Up ol lhlo I.OW PRICE! 

L~ 
1.q 

DCZIP l 6 DIP $ $.5 0 
ICZIPH DIP $ 7.SO 
DCZl:NO DIP $10. 15 

10-2~ 

$5..35 
$7.25 
$9..15 

~\ 

PUT •D. 
lllilllCDUP 
I CIOCD!IS 
ttlDCO!IC 
1Cl!ICOAl5, IS 
~1DCDA1$J 15 
ICIDCUt5C 15 
IClDcDtnP 25 I .Ga 5.ZD 4,Ta 
ICI DCDl!~S 1~ l .l! UD ~ ..DI) 

ICIDCDIUC 25 1.51 l ,ll u~ 
ICIDCDCl7P )7 I.ID 1.20 I .al 
ltlDCDCl7S JI tO.H 11.ZO l,Zll 
ICIDCDC3lt JI i.n l .IU 1.11 

SOLD ERTYPE 
I';~;.. mrnrnu P~ICI ,~..I.nmr 1·1 IU~ 

~ Pi•"''"' ll.ID $1.1111 St.la 
ICCMDDHS 9 l'>n femaM n .10 l!.41 St.U 
ICl:UDHC 9 1 ~11 C'UVt'I SUD $1 .25 $1.U 
ICCNDHISP tb .P.n ~t 11 1 t Sl.15 U .45 H.15 
ICCIDD-1 SS 15 lf>tn Ft!m.all! 11.95 IUD SUDacc•oouec 1!1 :P~n f..o v" SUI! $1 .lD SUD1cc•oo11sr 25 Pill •111 SH~ u.n SUI 
* BCCNDD82SP 100 pas al $1 .95 ee * 

8CCIDDBZH ZS 'i•f•l. 111 SA.a~ Sl­ 75 s:uo* BCCNDD825 S 100 pcs al $2.95 ea* 
ICCNDD851Zfl 2. ~. llitcl lltll fl.II Sl.H 
ICCDDHUlt IP<.&rt1•HI SUD $1.4~ 
ICCMO,f~M l ,., s.., ...~ IUD $1.f$ 
ICCJHCllP 31 Pia Mal• SUD U . 10 
IC CJD DCJJS ) 7 P,n N!mii1i! U .10 fl .JO 
8C CNDDC31C 37 Pill Cover St .ID St .55 
ltCJDDU50P 50 P1 0 M! lo $1.lS $1 .15 
ICCNDDOSOS ~o P111 F°'1.! rna.1t! Sii.iS 110.1$ 
ICCUDllliOC 50 Pin CD"o't.!r tt.QO s1.10 
I CCM OD20'1 I ua1i:w~ 1 e Si.II ~ Jo) lt.00 $ .10 

FlS2J 2. oe;~ p EIA 
ICCUUllllf Cta$$ I Cat>I< BCOo a>•111.15 $11.15 
ICCUHlllJID Cent 100 Soo~/Op.on ti .DO 

acmn13;i1n 

n1E STAR 
MODEM 
from 
PRENTICE 
FEATURE 

fl rifll(!I Goon 
1[)C Vt!t'\111'1 ur Alim! 

FITS GTE HAHDSE:l'S! 
I YEAR WARRANTY 

ElCCl.llS1ft ACOUSTIC CllAMllGS: 

It.I' 

SUI 

Sii.DO 

lHS 
SUD 
11 . 10 
s:-.o 
SI.la 
II.JD 
H .10 
H .to 
11.ea 
s .10 

SlS.H 
SUD 

11.00 

Th CXCIUOW!) lnpl!I seal c l F'len!tl:•H ,..,... lied m<Jltnlef1 """" 
ICClcs the l>ond>el lt'lo the o a:>.stc =ti<:rr.1"'3r yllJl'llnQ >upona 
tlCOU!!llC' t50lo1ion en.a m~I cwtuorung OeslQPBd 10 
r EOO-pl to JT,Of.1 common tla~1= tl!ed throughot.n 1t~ ~d. 
5ZU'n$Tl 
Th• ot>U•l5l ""'1un> oo lh9 SIAR allOW5 lh'.! """ IO ""'1rv (Qlql op 
arooc::.n at the •la:JU5CC niod&:n by U!.lnQ rr--.c 1 e~J 'ill !he fl Ill 
duDl M n'iCO'J No 11~ klr ron~ a sasJc.oce m cbogra:mo 
lemitnaJ a rncctem µrob.le m5 
SPl'.CDlCATIONS: 
• D-Ralr. O IO ba11d 
e OompatabW!y:Bell IOJ a nd Ill CLIIT•,.__Cf llabllllyd:0 3 parainl Oyrlo l c:anlmlled e _ , S.nallhftr:.00 dl!m ON -!>3 dl!m Off 
e Modt1l4UOmfroquer>Cy illlll Im\~ (P.;Y.J 
• Canlern.tedJ:J.lay. 12-onruON l:\'O~OFF 
e ElA Termln.d:J. ln'*'*2.oa::COrnp0.ktbl•Jo 'ta111h RS2:>'2 S)JeC3 

• Ttlolyp9 1niemc.:20 mi.lllornp'Jro t:1.lITT!llt loop 
e lnt.mal.onal (CcnT) INql»,,_-­e - "'°"OUlolelOit/f\!l.f...'6r:M clup!OxlTeoll· Holl~ 
• lndlg;rforr.'f'ra~I Data. r.&...~tve Dakl Ca:ner !lead';' 'r041 
PART NO. DISClllPTlON UST PIDCI SA1Z F'RJCI 
BCPRNSTAR'fc~~~ Mo 5t'l900 $129.00 

PRIORITY ELECTRONICS z ·· ~ cm 
916 1-B DEERJNG AVF. e CHATSWORTH. CA 913 11 

Part NJ). __ D•sc..rlp Hon 

~Clll ''" "''M II H1 w/ f,4emcry S50.00 ~5.00 ORDER TOLL FREE (800) 423·5922 CA, AK, HI CALL (2 13) 709·5464 
ate\UtUt I 1·1.J1Ne11'( I '.Mlll SJZ'.JJ $30.00 

•re~I • ~ VISA. M ,... BAC f'.:ht"Ci..M c.1rwvOri:J111r, U'.'.i F'ln~ ~ iLy CArn1"01doO!Ja ddO'tSakls. Tax M1NlltrlUMPnE:P1\IDO'!lDtRS15..WJ!:D!IH Cll'l ll'lt• :<. .-1'/lMlii w f Memcxy S77 ; $69.00 
rn.chJ e Mtr.JfMUM SHl~NG. !- HANDUr..ir . o: S2 ~tor ~ firs! J lhs p"'15" 25c !or each ad1JhonaJ ~na Ckde11 O\'ftr !'l'J lbs s•:,nt 

J'l1"1~ ·1r ...i1 , 11 1:;.h u t 
in .sec" 	 u.- ~ }1 r,..,..1 r•11,J11r;i1 Fid!ief SSJ •JJ $76,oo 

[1g1ght cctloci Ju.~1 ui cm.c pleaGl!:.'I mc lmJe yt"Jor prv.x~ no Pr.c es ~ub)ec1 tocha r.qe W11'1ou1ncc1et1 We '""'Ill Cb our br:r<il 10 rncrinklm 
ICUCllCI I J·1 ·f·I •11 vl f.M I tn s:MOOO $220.00 pr1aes thmUoh March l 1nl2 Credli G::ud on::IP .....u L"'ti? · ~ r!l!'J rgad o p•propna 1e fl'elQlil ~ NO'-'ambo.r llTTI tor60 page Ca a 

Hl'~• V"'l 1 1r4·· !len SI CO tar your a:pV to.: ~ !"in Ir. pr1r:1'"!. a ro ~m ~., on.iett un1y
ICUCUtl 	 1.l"l 111•1 m.- 1 1.M I u1 S'.'1000 U45.00 

r1 .. Jl' lL...,, l ,., Li,~ 

Circle 319 on Inquiry card. 



!- Okidata 
IUl'cr oUne 8 2A HO/ IJi oolum11. I 20 PS, 9 .\" 9 dt1 I 
ma frLT f n 'cfo m f.·od .. pm /1..·~d, acl1wUohfo. f ra ~lur- fn'fl 
( ri>lllOl'a lil / , /land/I" ~ purl fo rmo up /O 9 )]" W/du. n:•ar & 
b..11., , 1 f ••i•d. popO'r /1 •ar bor, 100 du t)' Q drt 200.000.llOIJ 
clrnn t{' fi!r prrnt hra d, bl·Jlrectid•1D.lllo~1t ~effkinR4 buth 
,.,.,,a/ poral/i•l 1 11/o•rf~ rPJ' i nd udf'li, (ronl panl'/ 1111•1/ ~h & 
pruNr ttm ~ ~1ntrrJI u/ 10 1ft'/frr;tol { f.J rm ' '' ' ' f:llJ11, u.s;•s 
/1ll'.rp1•11•w<' •ftD'•/ ly p ri h/)o,.,,. d1wh/,o 11•1dtil ~ rQml • tt•fd 
r l, ura f~rs, lruf' ''"""'•r c a tJrl de.~ct•1tdlfrs RrflP~n·'fl 
PRM-43082 witlr FREE tro~tor 5 44.95 

Micr o lin e 88A J:JIU!!32 "'"'"'"· l ~IJ I' S, l1f111d /1'8 
turm . Ufl /11 lo'' wii/t!, p/u.N o/l lht' f•ai ctr~~ fl{ th• 11A 
PRM .,13083 11111/J FREE t m tor .. . , $174.91'> 

ftf;croline 84 I.lat 3~ 0t1/11 mn , 2llO l'/' . full ""' 
J!f'1p loir• hnl/1 11 , l•ant111>,. r.irnl• l1p lo IS" 1,,/d ,pl•~olll/1~ 
f1 • 1 W l'I'~11{ Ill' 8,iA. 
PHM-4 3083 " '11/1 FREE l r11<·t 11r . , , , l 249.95 

PR -27081 Apple cnrd .... , ........ , 39.95 
PRA-27Q 2 Appfo ccth/11 ..... , , ..... $19.95 
PRA-27087 'fH -80 i;11hl1• , •. .• , • , , , , 24.95 
PRA-43081 Hi speed 21< srrinl hnntd $169.95 
PllA·43080 B:i:lr o ribbon11 pl1g. 11{ ~ . S9.95 

I EXPEN IV PRlNTE - Ep on 
MX~70 llU rolunm. ~() CPS, o.r 7 dul mut.I~, adjuo tohl~ 
lrnc lur I• r<tl. & IJ'apl1ic• 
PRM-27070 /,Isl 459 -•----- - -----· $~99.95 

ftlX-80 11.U oolumn , Bu CP • b1-d if~Cltotta/1/,,111'c s t•ku111 
prmt/n11, 9 :r 9 dot maJr i::r, adjU!f!ahl~ lra<'lw fl'Ni, 6./ 
grapfrrr;s rharnct11~ 

PRM -270 0 Ust $6./fi ------- - ------ 5469.95 

MX- OFT ~'""'. ct• fl{~O ,. ,11/1 / rietim1 h •1.J11J11"tl. 
PRM-27082 List $7·15 -- • 559.95 

ftf -100 /32 l'IJ/u11111. N1rrc.uundr11 1·1•11uu/11y. 11rapl1 il".¥, 

11µ (11 Jo" /JnlJ'!.r, {ml um f•'t•tl & ndfu•lnh/dro ~t"r {l!<'<i,!J. 9 

iiul matrix, 110 CPS. 

PHM-27100 List 046 • 7-59.95 


PRA·2701M Smal tnl ~rftmt , . • S69.95 
PllA-27088 i·rial l 

0

fll/ & 2K buffer • $144.95 
PRA-27081 Applera.rd . . . . . . . . . . . . . $74.96 
PRA-27082 Apple i;able , , , , , , , , , , $22.95 
PRA-270 6 IEEE ./ card _.. $52.95 
PRA-270 7 TRS· o cahl _, S3 2.95 
PRA-27085 Gra{tra 11 .• S95.00 
PRA-27083 Exi ra ribbon . , , . , $14.95 

Modems 
MARTMODEM - Hayes 

S,,,µ hl..tlmled dirt•c1'<•mn ed au l 1>-miau·..,.! au&HJ1,,J modl'l1" 
11molt·fOnl'ot f1'•/s dialing, M ·292C ln1e1fa ao. prn1:r0Jfl1Tlahlc 
10M-5400A martmndem . . . . , ·-. $2•19.95 
10 · I FiOOA Ha y 11 l'hrimogmph • 199.95 

CAT MODEMS - ovation 
CAT .~(/!/ haud, arotullt', fl ll W<' rlc1'N t11 al,. 

toM-5200A l.11tr $1 9.95 ....... , . $149.95 


D- :A T ~Ull ''""d.r/Jr.,t'I <'<mflr rl , cuuw•r 'firpil1uflo 
lOM-5201A /,i.•t $199..95 ........... S169.95 

1 1 1I'\ TO- :rt T Jl1w, no~1t 1 r nr,J:,11011•. d'ir•'lf'I trmn 1~I 
fOM-52 30A Lt.~/ 299.9fi ..... , ... , $239.95 

Apple - .T - N vation 
.":11fl 11~1 r" ;1•/,., •111b/o• 12111111r ,'fl)(/ htJud, l/ir• I ''' " 1·1, nut · 
Ull "U'~·r afJlu d ral. u.u i lforv :! • Wirt~ JI~ :J.Y!lC Jl.i' rfo l fJfJrl fur 
jJlo l ff'T. 

IOM-52a 2A Sauo $50.00!/! _________ $325,00 

J6K MEMORY UPGRADE 
Adtl lliR of RA.\t lo>"'"' 1'RS- O. Appln, " ' & id_y In JWl l 
lllill~ I<' • IV '1. 11~/d 1/ (J l<$0•ld;J "' ' "~ J6}( 8A.M 
U/114Mtl '!< l"h rr/1111~/ridr M•• "PProprta Ir m•mnry cliip1 fu 
•Pt't'jfil'(/ by I/tr mn1111fa<'11m•r l, oil rier•..ary ; ump•r 
b/1~11.. ftHtl·pm<if rl1 - t ru1•/w11•', ""d '""I .Y'"'' 11l'•rn11ltc. 
MEX-1.0tOOK 7'/i •. Okit • 2 5.00 
MEX-l6101K App/I' kit . . $25.00 
MEX:- 16102K E id>• kit , • 25. 0 

16K RAM CARD - for Apple It 
/J;Xp01rtl ,V•A'" Appl w ,..,K, J )l •,.rJr w·a rrn 11t~1 

ME X· I f,15 00A Stwu S'I0.00 II! . $129 .95 

Z-so• CARD for APPL E 
'ru '1,1 ('Ill 1puln'll i11 Qll ! ', 1..SI) &. 6502. 1r11lr••1/1o" dl111 /1/&HIr• 

' p1Uwr ,,._,t,n!lalofytJllr Appt , lnrhid... z.iw• CPU t:ord, 
('/'I M :J.2, IJAS IC- ~ 
' PX-30800A 1\ & T -- ,__ _ --- _, $299.95 

SHDISK ONTROLLER 
" ""' from Vista C'omp•ll<", .•11111/r Uf doubl,•.t'lr.11/d, "! ll llf• or 
di111hfo d1111s;i!y, ramµaHhl•' r;~ tl llOS lf2_ IJ.:J, P11Brnl, • PM 
2.2, Slwi:art & Qum" rompalt/1/1• 
IOD-2 700A A & T , , _,,,, , , , , , , , $499.95 

2 MEGABYT • fo r Apple II 
01111111"11• Pol it~!!•• Ul(•/udl'•, 7\t<> 11" t/;1u/il.• tl•'IUJl/_y J,,.k 
olm•r>. Vi.. ta c/1111/iJNli•r••rlY /J'' d1 II W lf lmllt•r, motrtt~.pullW 
N1tpply, & 1-n/ilr;i, fJOS 'l.!!.1.1,11, ( '/' M 2.2. /'tuu'f1/ 
~m1{J<1!1Mr. 

I Ml'gnSy te Pockngc (Kit ) , ..... . . 1495.00 
1 111cg-nDy te Po kag (A & 'rl , , , , , $1695.00 
2 t eg !\BYt P n kog tKir) , , . $1795.00 
2 MegnB •11 Pa.:k age (II & '/'/ $ 1995.110 

OJ K DRIVE - Mi t•o 
lm1.~1wwm i1 • diMk tltJJ 11• f or .\o"r A1•f>if 

2 IJirt'<'I r1•plMf'llH'lll (11r 1\p/1/1• /)1 I; II. II 11tA•• 11 •1//1 

App/.. // '"'" ' '"""'(),•fir~/ '" "'"1'11111111r/1•1', 
M ' M-123101 Mim 1S1·1 2 $•129.95 

A40 111 lr1te·k 1/111 •1· / 1ir . \11µ/1 II. l mw11r vi Kl 1 1t~i<•• 
••,•µur1 I.' ' mul ~p,·•'fl °' '''' A1:1JJ l4 ' h rrwtl ''''' ~ 4 /4 r 11t/Hi'1''"f'i 
Mir1"1 ,i;.., 1'H/1/r<1l/1•r. 

JOD-23 0 1irtu St•i' 1/IJ '3~9.95 

ill '""' Jm" f1ir ''"'' ' II l'wto• 1/w ' '"'"I./•' 
~apiJr'I anti 1h rn1 01 -wN fm0h •f f/,ru ., ,.,p/4• Uram/ 1/ rlHC"M 
tt..,J1tr' '}o M1• rn ..."i"tv ,.,,,a,.flfl;•f 
IOD-2370 Mit•ro S1•1 1{/ 499.95 

1lfic r o ci Con/roll •t / l1s h ,.,,,,,,.,11.,, /or 1111 m ltm 
M1cm s,., ;1.111"' 7tl tlidl,.,lrH ••'" 11r1,~ :1 :; 'l"t f'H••·ttl,11111/ 
X- il s..r1ca,.11.i111µ11 11M· ""''"'"'~ 1111111 ;· 1111111111111 111 71! 
'rad.· fHJ. ( t·l4 1 

I 0-23110 l ll'r 111 1•r111t r11/11•r , . , 95.00 

V[ ION 8 - Vi to ' omput r 
hYI .:.1/11111 11 1· :n /Im • t>1dm rord f·· - Ap1>i•· 11, 1 1~ 11sr·11 


, 1·ho rt.1 11,,~rA.. "JUJtlf 0,11/ fl ~' ' ' ' ' '" r"""''- _r ltl du' mu rr14 u•rlh ,:J tf,,~ 

tl :ff.'1 •1~dn·M, 4/fl1Hfot d 1f.afll rnt-dJo lt·rmfm;I C't11tl.n1I u•tlt''-• 


CP .\'/ """""' & " ""'"' ' ' n11111~11lhl1· , ;11 •r,11 fl: 
l - 240!1A 1'1'~111 Vi. 11111 ll 8375.00 

AIO, ASIO, APIO • S..M. 
P~ml M l«!fla/ Jnlerfa~ f<ir ytJu.r Appl (tw 8)'1•' P.S J() 

I 1-2050K Par & er kit •. , • l39.U5 
IOJ-2 50A Par & S er A & T _.. . • . 169.95 
COl-2052K erial kit _.. .. . . . ...... $89.95 
10l-2052A 1!ri11/ A & T -----, __ ___ $09.95 
!Ol-2 054 K Parallel kit .•. ,_ __ . __ . _ $69.95 
J0l-20MA P11r.1l/el A & T . • . • . • 89.95 

p n M Tl ARO - Mtn . ompute r 
fhrt"· ~11ttJ,. or ••m~ ' /r1•ril Urw' d orlf •'41/••m/rrr '"'''"I mlt•rf<~ C. 

& p.,,..,,IJfl '' '"'1fitr~· ull on 'f'lft' ' " '"'/ 

I OX-2300 A & T • 199.95 


Circle 200 on lnqolry card. 

SYM-1 · Syn rl<!k y sC m ­
• II.Iii• lo111r1l 1t11111>11tn11J1h / K ti( fl, \ ,\/, /K1if /l() ,l / , /w 1111//, 
l />...' I> tluq~Jn~V , 20nw ~(j ,.n,.;.'111/11 "' 'rrfrtr1· 011 lw1ar41 

PK -50020A A & 1 .-'24. .95 

VJ ' 20 - Commodore 
1 ( \m11'""' Pi'""""'nm1pu1~r ll'il/1 i ii I/AM, fllll mJ11r; /I/ I.~'.\ 

111•1·/t<>mrJ, 4l/rsq/ ~11...,i•1Mmctl!11 h•'-""· ...,,al"'"'"· ft ~t!>'ll~ 
mrt, cv1111~r..,.1/ 111</•Yl 11111/litJ 11'1>1111•'<'/• It> • tnm/1t rl/ 1'ilt1r 'l'V 
N.r/J, HASI\ (rm,J:rutJ..'i'. -.\'.! ( '.f { lf1Wdm1 P"'' 

01'!1-VI 20 VIC-20 ntfo r .':100.<0 

PERSONAL COMPUTERS 
Alsu at•aila/llo' {rl) m J<1 d - Col! f rJr Pm;e t1 11d 111(11 


AlM-65. Altos, Apple II, Atllti, 

ommodore, Clllifm·nia omput r Sy 


H wl t~ Packard, 1.nter y . te rn. 

J ·ade, NE , Nove ll , D yst ems 


SYM-1, X rox, and mor ... 


Video Monitors 
Hl-RES 12" GREEN - Zenith 

J!i Mil~ b111J!/11'1tilh, 700 lin!'ftl llll'/I , /'.l l >f'Y''"' 11h1.,,p/,..,, 
~11111 •/111/111 • ·I/I or 8'1 m/lmlfs~.11111nll, liNh/.11•ri11/u & purtnM•. 
VDM -201 201 /. 1st prwe $/ fi ll.Im :i;JJ.8.9~ 

12" GREE SCREEN - NE 
211 MH~ />,1 1 ph•1•phor 1•1d,.1 111m1t/or "' 1h 1111d1.,, 
e,-.:f'pliorrul/)' lt111h 'f'-"U/"-/iQtt - A furr t<i;1/1c 1111m1rw 01 u 
t •wr,y M mm na bfo prlC"I" 

VUM -65L200 pecittl ale Pttce 9.95 

12" COLOR MON ITOR - N E 
fli-n•t; mm1ilor 11-ilIi au.din & •<trJlp11111-d t'llli 


VD 6 12 t 2 Color M01iitor ___ , ~479.95 


N l!:C-J!W2D R(;B clllor 11111111/t>r • • .''HMS.Oii 

Leedex I Amdek 
N1•a11m;abl. 1111-N•tl t.1.-Ji'fJ murtilun.­

IJM- 01210 Video 100 12'' EJ& II' S l39.95 
VOM -801230 \lidl'O JM-BIJ 1211 B& W $179 .95 
VDM- 80l250 JS" Gree.11 Pli r1 p rir ---- $189 .95 
VD -801 3 10 13" Color I ----------- • 379.9~ 

l - ll t 320 ('. /or 11 ___ __ - SS95.( O 
10 ·2300A l>VM hmmf (11r .-\ pfJ/to ; 19U.U5 

Video Terminals 
T E E0!-.1 10 

f11 /I /i'fHl/f!~J ""'· '/ ll'llHl4 • llWllllWI 
V OT-901 2 10 /,i, I 71),';.(HJ $ftf)fi .(10 

'fEL EVlDEO 950 

VD'J'-f!Ol 250 /.1~ 1 11115.IHJ , .. , ' 995 .00 


AMBER SCREEN • Volker raig 
/Jr1•irhnhll• h )•IH1nr1/, amb•·r '"' Mn 41dr•p/11y, i ~ !111111 . 

1 

m'11r rx . lli pmwnm fr ' '" ' 'WJ*•'.\'"· l ·I /.H~V twm rJ •· ffru/ ~ I:.? '' 
"'" "111011· • ,,., 11 .111 tr1 19.JJOO 1-..1u1/, flr r.· 1 ~r"~"' ~111lln1/, 

M1.t'Ul11r~ · hi Jirl• •lrlJll n/ ~"""" ' p. irl 
DT-351200 List 795,IJO , , , , __ . • 45. 00 

IEWPION1' - AOD 
IM1wlr~l1lr • l«•,W• N1r<;J, "' lfrl //!>'.!,1 /' l llh•r(nli /11rntf mlo 
' '""' / 111/u / !l.2iN1. 11 11~1/1o r1• ., r111/ omp11t 1••rt,2·1.1' lrlu..r1/11, _ 
\' IJT-1\01 2 10 .'in /1• l'ril"'Ci _. _.. __ :630.95 

DIALOGUE 80 - Ampex 

DT- :!Hf)08fl {,1111 119fWO 95.00 
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S-100 CPU Boards I 
THE BIG z• - Jade 

~ or -I Miiz 1nd1<h oblt Z.811' CPU 11•ith ~ rial J/O, 
U<"<:lln•<Jtla rt • $7011, 11'16, nr 37112 f..PRDM. bmuJ rar~• from 

PU-30201 K 
PU-30201A 
'P -30200B Bare board 

1 ,/ lfh Z 

' I -30400A A & T 

I 7.'J fl} 961Jt/ 
Kit , , , , , - .. $JS9.95 
A & T -............. $189.95 


. .. . . . . . . . . 35.00 

PU - Cal Comp Sy 
0 ~• CPU ll•ilh R'l-:!.1!1C.erial/10porl andor1 

~··•nl .llVSS 2 2 moniror PROM, fro11I pan!'/ mmpn libl • 
. .. .. .... , .. .. $269.95 

CB-2 Z-80 CPU - s .s .M. 
~ "' ~ fH;?,. 0 Cl'U llllo.td u•it/1 prot•1 ro1dort~P to Kof 
lilJ I <If ·Ill<Jf l/;Mf "" liutml, •.rt ntl<!d adtlrt•ui1111. IEEE 
S./11(), froJi/ Mri~I f:l>mpa/1'M '. 

' PU-30300K Kit '""-·--- .. --- $239.96 
' P -30300A A & T ·--·····--····· $299.95 

S-100 PROM Boards 

PROM-100 - SD Systems 

:!;l}Jj, 27lf>. 27.'I:! EPROMpmgrumm.-rw ,..41100"' 


MEM-9952 K Kit .............. $189.95 

MEM-99520A A & T , . . . .. . .. . . . $249.95 


PB-1- .S.M. 
~7<RI. ~116 £ PROM board wirh h~l/Mn pru111ummot 

MB -12 I K 'Kil • .. .. . . .. .. .. .. .. .. . $69.95 

MBS-1.21A A & T .. ....... ....... .. $ 9.95 


J 8 .Slot I1;1 •1.1" x 8'11i"I 

MBS-1818 Bart• board -····· ....... $•i9.95 

MBS-t81K Kir .. . .. ... ... ... ......... $99.95 

~1B -1 lA A & T ... •.. . •. •• . . $139.95 


Disk Drives 


~fl rlinrnctrr1<.• !.!./lim•Ko•.:po1uloblr ta80.x: 4Sforafull pat: 
ufl•'.il, 11ppet &/tJ110~r~a11r. 256uJ«rd•/1'ru·d• mbol!, lllQ.r: 
WI! Jirapluc$ m ul rf.r, m~mory mopped, lros hi!)' board 
H4fJUI 

IOV- t 095K •/MHz kit . , , . __ ,, ,. $349.95 
IOV-1 95A 4 Mfb. A & T .. . . .. $439.95 
TO -1096K 8() x 48 upgru.de . , , , , . . . $89.95 

VDB-8024 - SD ystems 
fJ I 2~ / •0 mapp ti l!id•o /J1.1~rJ wit/I /re_vboard 110, ond 

" '' · l~11ml z. ·11;1 •, 

10 · l 020A A & T -----·--- ­ -­ · · - - . 8459.95 

Vl DEO BOARD ­ .S .M. 
,;~ r h11ra rt••r.- r Iii /Inn. I n 4 m111ri.r {llr waph•t , full 
UIJ/Wf ffm'4.• r t "<Uf' A~ II chorttct1lr s i , numlu~t.s, •~l ibob. 
mu( J!f•~t 1 b·f(t1f !i, ,t,1rmah tNJ NHI• hUnld11n cruJoo, l ~i. 
JOV- 105 1K Kit .. , , , . , , . .. $149.95 
IOV-l051A . I • T ............... $219.95 
IOV-10518 Bar~ hoard ........ $34.95 

S1/~1t1. -~•mplr, and nn sail! · a btlt~r mt1tl.-rlmard 
fl hJ/ {Ii' • :r: 8W'J 

MB -0618 Bar<' board • . ... , ..... 819.95 
MB ·061 K Kil .. ",------·-·· ...... S39.95 
MB -061A A & T .......... . ....... $49.95 

12 lot !fl " ;r; b'!!.") 
i\-1BS-1218 Barfl board. , . , , ..... , , , , , . $29.95 

2 1/Minl 110 /mrl.J pJ,,,· ~ para/Id 11' 0 p11rt• 
10 1-lOlOK Kit .. ", .. ".... ..... $1.79.915 
101-lOlOA J\ & T •. . ... ... " $249.95 
101-lOIOB Dare buard ........... Sa5.00 

MAINFRAME - Cal Comp l'3ys 
11 ·Nf.,/ ' ///(I 1111u11fmm rof t/1 20 a11111 pm"'' ­•upp/y 

EN 112Hl5 Kit . , .. . .. .. . $329.95 
N -H2106 A & '1' $399.95 

Hiindsr•me metal cabinet with pmporlionel l.l' 
balanced air flow yst m • Rugged d ual drive 
µower su ripl )' • Power cable kit • Power switch, 
line cord, fuse hold<'r, cooling fe n • Never-Mar 
rubb r feet • AU necessary hardware torn unt 2­
!f' di~k drive;<, power supply, and ran • Does no 
include sli:na.I c11ble 

Dual 8" Subaseembly Cabinet 
END-000420 'Bare tabinet . $59.95 
END-00042l Cabinet kit S225.00 
EN D-000431 A & 7' ... , , $359.95 

" Disk Drive ubs3•RlemB 
ing/,e. Sided, Doubl.e Den sity 

END-000423 K il w l 2 FD /00 Dii . $024.95 
END~000424 A & '1'11112 PDl<JIJ.H/)~ $1124.95 
E D-000433 1(1'1 w / 2 • A OJRs , . , $999.95 
END-000434 A & 7' w/ 2, A-SQ/ Rs $1195.00 

8" D.ii;k Driue ubs.vst ms 
Double Sid d, Double Densil)• 

END-000426 Kit w l :J. DT-Ss . , . $12.24.95 
EN0-000127 A & T wl~ DT-Bs $H2•l.96 
EN0-000·136 Kil UJ/ 2 A·851Rs $129&.00 
END-0001137 A i\\ '/' 1ul 2 A· .'i /H.s $149&.00 

51/4" Disk Drives 
Shugart A40QJ, sng/.sJded dbl-dttnsity 40 I rack 
MSM-l<MOOO _ S234.95 ea 2 for $22•1.95 eu 

hugarl A450 dbl·. ided dbl·d m~ity 70 /rack 
MSM-10-1500 •. $~149.95 ea 2 for 329.9.5 cu 

Qume DT-5 db/-11irlud dbl-d n,;ity 8() Ira 11 
MSM-750050 .. $:Jr;g_g5 ea 2 for $3'19.95 11 

MPI 8 ·51 s11gl·111'd11d dbl-density -/0 /rack 
MS 1-155100 .. $234,95 ea 2 for $22<1 .95 eu 

MP/ 8·52 db/.r<id11d dhl·d nsity I/(} track 
MSM-155200 .. $34~.95 ea 2 fot $33•1.95 eu 

llfPI 8-9 1 .~11gl..~11l11d d/Jl.dcnsir y 77 rm Ii 
M M- 155300 . $369.!i5 en 2 for $359.95 en 

ilfPJ 8-92 dbl·. itlmi dbl-density 77 lfflCk 
M M- 155400 , , $4 9.95 ea 2 fur $459.95 e n 

8" Disk Drives 
h u.gart SA801 R si1J1lh'-~ td<'d d11u/J/e-d risit 

ht F-lO~OlR SIJ94.95 ea 2 for $389.95 o 

hugart A85 1R dot1ble- idP.d tirtubl£"deruily 
~t F-1085 1R .. !554. 5 ea 2 for $52.fl.95 l'o 

Qume D7'-8 do11bl ·sidL'il d.ou.bfo.i/1msity 
M F-750080 , . 524 . ~}5 eu 2 for $499.95 cu 

i em n.s FDD 100-8 sngl -s1ded dbl­dc11sily 
M F-201120 , ,:,i 4,95 I\ 2 for $3<19.95 e u 

BUS PROB - Jade 
S-H1'1 dmJimlllli~ onolylf!r hrNlrd. dy11omtr 1•1wol d;,p/()y ·~ 
all 6 ll::k'h.' !» /1)/1 ~ignals, oul• iir fl.'Q/ twu•"""lysz• <If{011/1." 
lrnrdu _rro ruui wufllt!f.1 r" 
TSX-2008 Bar' /J11Urd 
'l'SX-200K Kit 
TSX-200A A T 

" . " . $fl~.91i 
$119.95 
$149.£)5 

S-100 RAM Boards I 
M M.ORY BANK - Jade 

~ IH:, /lift, l>t111lt~Plc<"lnh/o. 1 • pa11dtrblu(rmt1 l6Ktufil/{ 

MEM-HH730B Bar~ Board . . . . . . . $49.95 
MEM-99730K Kit nu RAM , , . , , ..• $199.95 
MEM-32731K 32K Kie •.•.• . . .. , . $239.95 
MEM-64733K 64K Kit •.•..• , , , , , . $279.95 
Assembled & 'f: sled .. , . • . . . . . . . add S50.00 

64K RAM - alif Computer Sys 
./ MH: f•trnk pr.1•1 h11nk b;jill' $l'l<~tob/ • ~Xlomd d 
ndrl,.s•mi/, //jK baok s~locfnhl , PHAN1'</M linr allm•• 
m,•mur ourrlo)•, ~OIW Z.80 I frm1t fXmcl ro1111mtib/t , 
MEl\1-64565A A & T .. .. • . . •• .. .. .. $575.00 

64K TATIC RAM - Mem Merchant 
11-ll\ 1IM1r. /IJI) /IA.II run/. l ·lfiK hu11b. up lu 8MU. 

MEM-64400A A & 1' .. , .. • •.. $789.95 

32K 1'AT1C RAM - Jade 
2 "' .J MH: •'Xpn'i11iab/,• ~ lt1fi~ HAM bmmJ ltlf"• 21 14//$ 


ll1EM-16151K 16K.; MHz !d i ...... $169.95 

MEM-32t5 1K .~2K .; MHidlit , , , $299.95 

Ali11e1t1bfod & te~tvd . . . lldd $50.00 


16K STAT! RAl\1 - Mem Merchant 
4 MM: /liK <tnl1< llA 1\f 0011rtl. IEE£ 100. hank $•'/.,..,11bli•, 
Phn11t•lln roptih11it,1'. tiddro1<.•ttM•u14K bl ·h~. '"dhob/Niblt·" 
in I/{ ·•~'lll1v1!•. <I 11rf«I od1/te$•ir111. /011•JJtlmtr 
l\1EM- 16171A A & 'I' . . . ... .. .. $164.95 

DOUBLE DE S ITY - Col Comp Sys 

6','' a11d IJ" Ji k e.mlr1•//,., ~Ing/,. or du11blc 1/~1uj/)'. ri•ith 

r111·bvaril bi~• I loiudrr I/OM n11rl fro- CPI M !?•• ' timt 

mo;, 1ml s,..,_ 

IOD-1300A A & 'f .. .. .. .. . ... . $374.95 


S-100 1/0 Boards 
S.P.I.C. - Jade 

Vut 11rw I 0 cnrd '" ' '"'.!.SI()'~. 4 CTC'~. n11rf I PIO 
101-1045K 2 CTC' . I S IO. I PIO $179.95 
101- l045A A & T ... ...... •.. ,239.95 
l01-1046K ./ CTC's. 2 SIO's. l PW 219.95 
IOI-l046A A & T ........... ,299.95 
101- 10450 Bar hormi W I ma11uul .. , $49.95 

1/ 0-4 - S.S.M. 

EPROM ERA ER - pectronic 
Ulm1o1 •1t.t1•f fi:I'ROlll 1•nm·r,• 

XME-31001\ With oul 1i111er $69.110 
XME-3101 With 1irr1<•r . $94.50 
XME-3200 /;<'fl•Wm;• Mod~! •.•• S39.95 

Circle 200 en lnqufry caro. 

M EM-99510K Ki t $154.95 
MEM·99510A A & T . . . .. .. .. . .. $219.95 

EPROM BOARO - J ade 
/61<or 3~K ""u 2708'• 1Jr2716'•, IK boundary 

M.EM-16230K Kit · · · ·· · ···· · ··--- · ·· t79.95 
MEM·l6230A A & T .... . ... . ...... $119.95 

DOUBLE-D - J ade 
DuHlilc ,Jr,1.f•tv t"fJ11trallt!r with rhe it11idtJtrark,o ,1-bnard ;:. 
!WA'. !Jf'"'"r prJrl, IEEE S· IOO, rori ft1urtrt>t1 "" an 
l1Jl«rtupl Jrt;·"t• bu.u 
IOIJ-1200K Ktl , . .... .. . . ... . .... $299.95 
IOD-1200A 1\ & T ..... ... .. , .. $375.00 
I00-1200B Ba.re ooord . .. . . . . ... $59. 5 

' 
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SD Systems ExpandoRAM III 


256K RAM $879.95 

Single User System 
, H<'2tKJ, r.111 l:.'.t110,,doHAM II, VPrsllfloppy ll.rP' M 2.2 

$1095.00 

•1 Mll7. /".-ROA PU, 64K HAM. serial 110 port, 
putullel l / U pnrl, douhle-densily <lisk cuntroller, 
CPI M :l.:.! \Ii k and manuals, system monitor, 
t•unlrnl nnd rlin1n10slic software. 
Adrl /(11/.0f/ f11r 11p1:rarl1• In Expanrl1!1?AM llf 6-flf 
{l',\'fHllHfo/1/, • lo 2.ifiK/ 

-All boards are us11em.bled and tesl ed· 

SBC-200 
2 or 4 MHz s ingle boal'd computer 

• S- lOObuscompntlhle • Powerfu l ~MHzZ-BOA 
CPU • Synchronous ·asynchronous seria l [/ 0 
1orl with R ·2:!::! interfile ond sofiwar 
prngr:rnunnblc baud rnles up to 91i00 h:rnd • 
I' m illet input un cl pura llel n11L1n1I port • Four 
channel eo1111lcr l li m~r • Four mas lmhlc. Yl'clorcd 
i111t-rrupl inpuLs aml ,. 11 on-masknble int~rrupl • 
I K nl' .. n-hr1orrl HAM • Up to :~2 1\ tit' t\ll·honrd 
ROM • . ystL•m mnnitur PRO 1 includ<'d 

Thi' Sl1(~200 iii Hll <'Xcellent ~ pu bntml lo ha8e u 
m1no<'ompuwr . ysLt• 111 ar<> und . With on-hoard 
H/\M. HOM . uncl ]/ (),the. B '-200 allows yuu L11 
huiltl 11 prnv~rful Lhr ..,.h, ard systeHl ltn11 ha~ the 
s:nlH' feulures fount:i in most live-board 
mi1·rm·ompuler.. T he, l\C-200 i. compatihlc with 
h111h ~inl{ l e-u,.l't :ind m11lti·user syi;tem,;. 

C P -a02llOA A & T ri •ith 11111nilrir $299.95 

Versafloppy II 

• S- 100 bus compatible • IBM 3740 compntib lc 
so!i.sccturecl formal • Co11lrolssing leu11d do uble· 
si1led drives , sinj!I nr double densi ty, iii/,'' and " 
dri '"'in any rumbinntion of fo ur si mult a neously 
• l >rive s!!lec t a nd side selecL ei rcu it.ry • Ann lo11 
pha~t ..locked lllL•P clnlu s •pernLor • Vectored 
intcrru pt nperatinn op\innaJ • tnnd11rd CP/ M 2.2 
di~k upernting • >0trol t diagnusti1· software 
PHOM included 

'l'11l' VersuOvppy II is foster, m o1·e stnblt> nnd 
morC' oll'rn n t of hiL shif1. nn d "jittn" t han mn.•I 
C<' lllTollers. All c·untrul nnd din~no: t ir soft wart.' 
in t•ludt!d . 

I O D - I I GOA A , 'l' . .. .. . ...... $:359.95 
F11r CJ> M 2.2 a/Id manual set add . . . . $99.95 

ExpandoRAM III Multi-User System 
."i/lf '.!JIHl, 2.'ifiK f: rpamf.,fl:l /11 Ill, """'n(lnp1>. //, .11pr..1641\ to 256K ex pandable RAM board 

('flSMO. ' M11/tl flito•r OpNotmit /;·""""" · r HASW fl 

$1995.00 
Two Z·80A CPUi. ('I Mliz), 2561\ HAM , 5seriul I 10 
11orlR with independently proj?TI)tnmnl>le liau<I 
rnll' · anti vccturi>d int rrupts. pnrnllel input port, 
1111reil11I • Ul)l\ll port, cnun tcr ' tim ~r ('hnnn<'I;; , 
r~al lime dcwk, sinf!lc anti doubll' s ided sinJl'IP or 
tlnuliJe dl!nsily disk con troller fo r 51 " 11 11 d R" 

'n System,; hu dupl ic<ltcd lh~ famous drives. up lt i :-J6K 11f nn-bMrd R M. CP, M 'l.!i 
relh1hiliry of their Ex pandnRAM I 1111tl 11 hou.nls rompatible CO~M( intrrrup t nrivl!n multi ·usrr 

in llw new 8xpmul1 HAM I !l , n honrd capuhle of tli k 011erat i11u sys1cm, allow: up Lo users to run 
ind •pC>ndent jnhs oncurr Mly. C' BA. IC II . 


new o•IK x I tlvmnni RAM chips, ynu c11n 

co 11 lni11inR 2MlKof hiRhspeed RAM . lllilizlngth • 

rnntro l an<l tliagnostic software in PHOM 
included.•rmfigurc u nwmm-.1· of li4K, !!!A l( lfl~K. nr \!56K , 

-A ll bnards nre assembled and teste d ­;111 r111 one -ltHl ltoarcl . Memur~·ntlclrcs:decorling 
1s dune hy n pro1rrnmmcrl hipulnr I(( M so that lhc 
m<'mory mop 11111.1• lw clip-&'wil\'h (•no1il{urt:{! lo MPC-4 
w•1rk wilh~itlwrl:OSMO. / Mf'M t.VP"8yst 111. nr 

with OA. IS-1vo1· S.V~l;.'m~. 


Extt•nslve npp lirnlion nnlr~ em11•1•rnini.t hnw lo 
ll l H!rtl l~ the Expnml11RAM Il l w11h Crum mw, 
Inlt!rsystems, nn1I 11t h1'r populur •I M H7. 7, rl 
~ysll'm 8 are c-on luinl'rl in lh~ mnntird. 

1'1U:M-6506'1A li•IK & 7' '195.00 
M E l\l - 051:.!8 /:.!HK & T SCl39.91'i 
J\11':M-H5192A 19:1/\ A & T 8769.95 
ME M-65256A :l.'>liK A & T , , S879. !'ln 

ExpandoRAM II • Four buffered serial I10 11orl.8 • On- lward 'l · 
MA (lfCICl'SSC> r • Four rTC ch annPls 
lndepcndcnlly prof!mmmnblc b11ud rnll!S • 

Vel'lon•d in L ~ttllPI r.apability • L p Lu .ti\ 1of un 
hnard PllOM • Up to 2K ofon·bn. rd RA 1 • fin · 
hoard fir111wur1! 

T his i no t. ju I nnnthcr four-porl ~erio l 

1/ 0 bonrd! Th1' 1•n·h11ftrcl 1JrucPS811tand firmwarl' 
pro vidr suffi itml in tt'lllf!cnc« In nllnw th· Ml'I ' I 
111 lrnmJl e limcconsumini.: I 0 tm;ks , nit her th1rn 

loacling clown ,vnur C PLJ. To iunca~e nv<'rn ll 
cffid<'n~y. l'n~h seria l c hannd has nn ~Ocharacll't 
i11put buffer und u II! chnrnl'lcr 11ulpu1 b111l'i•r. 
'l'he o n-lmurd firmwure rn n he 111mWil"l t11 mnke 

nwm11rychi1>s • P11w•m<1dcopcrati1111111lowsuplr1 Ll w hwird . I ll.( ' or BISYNC rum p 1iltl ~. ltt 
' memory l~mrcl~ nu the l111s • Ph 11ntu111 oulpul 1•omblni11iun With !l 's COS 10S pernli nµ 
rlisnh lc • Invisi ble un·hoord 1·efrl'ljh ~y;;tt• 111 (1 hic h is in •ludf•cl wi1h th• I P '-•ll. thl;; 

Thr F:xpu11do){AM 11 i ~ rnm prniblc with mos1. . lw1rird makes a Pt>rfect bu ilding block for a multi ­
llKJ C l' Us Wh •n other ' f) y ·Lem' series I I usi;r sysLttin. 


buurds nre c 01mbin l'd with !he l~xpnnd n ltAM II. 10 1- 1504A A & T 11..•irli COS 108 .. ..195.00 
1.hey crC'ate 1.1 mierocomµul~r sy·tC'lll wHl1 •
l'x•·~pl1111111I n1 pnhili1i ..~ 1rnrl fonturn~ . • ••••••••••., 

rnM -1aaaOA 1r.K A & r ..... . $345. o I P/,ace Orders Toll Free 
Ml~ J\1- 32631/\ :121\ A & 7' · $365.00 Continental U.S. fos ide California 
M EM-48632A ·IHK A & .,. . 3 5.00 I 00 
MEM -ti-t633A INK A & T ... $399.H5 •. 800-421-55 800-262-1710 

f 'trr Tf'rhnu:ol lt111mr•" "' ( 'usJ111111·r- 5,.,. .,,,, fU/f.

PROM-100 I 2 13-973-7101 

e r· alile E PROM l'l'ogramm 1· ~~ I •:EJ 
• S · HHI ltu~ n1111 p 11ihlt• • l'rn111· 1111" ·.nm;. :!7:-oH, I Computer Products 

:! i lli,:!7:1'.l.:!~tlh l • : l 1 I Hll\I ~ • lll l '~w1Ld1~t'i 1 't· Lio11 I 
111' 1•: 1·•1((11\1 ' ·"'"' • ;i:i \'Ill' pn>J!l'i1tntni11i: pul,,. -f!Jfll IV. /{o:;e,.rans. Hau•lhnnw, C11 902.">IJ 

~('J~_4•t:.'h'~d 011 - l" • i · ~··I • \ ·ri1y l'md 1uogra1n1111nµ; :ind I 'fE HMS ur SA J..E~ (' cu;:h, ch1·1-•.k,,, rrt•tJu rnrds, nr 
't•11fic atwn • l'.l•rh ltl~t+1~Clt1 1i lt1 ri·• · ~11 \ ' k''' • l•urchn~l' )rdntc from quuliri1 1cl fi rm; Hnd in ti•u1it.m.ti 
PruururnmlnJ! ,.;oflwnn• inf•lmlt•ct on .. diskt! Llt~ ~Hn i11·n1 h1 Ord~r S l fi.00. C1tlfff1n,in r••Jii1i<h1n1.,, udd tlI 


lu" Mimrrnw1 ~liippin~ & li:1111lllrrn "hnri:v .tcKl. 
Ml~ M -995:.!0K h' 1t I• MJ{IH'flr•' Sl~f).91) . Pric in t: & uvnilihilily Kuhj l'<'I In chuni:c 

MEM·!l!l52CIA ; \ & '1'11 ><11/111·uro• '2-IH.9i'\ - · ­

http:Sl~f).91
http:ti�u1it.m.ti
http:eircuit.ry
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t.11•••1 M:i.HJO l 1 JU:~ MXIOll 
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SYSTEMS 
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PBS COMPUTER 

!iiim,$2295 


Sixteen Bit Memory 

9595 

February Price 1850 

30% Price Reduction 
IJ111li-1=11t t hlt u uw lhu.i:ttl 6 1Sl n! l Sf c-"l!h e. l iJ~. the St...n.u~ u_. k• Jlftt 11:11M1L 
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t1ue-.11 t w1d ...c:kllu•h.uti1oi 1n L°lil c ib.1111 1m• ii .fl bo11rd ct1u111h1bd y C:nt'HJHat ..bl ~ 
11 1t h U1'1 11::..LL ~y(, 5~H,U) ~,.,. a ruh1'!1. 
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3101 
Diaplay 

Termlnal 

VIDEO TERMINALS 
AUDS Vi1J""pol1u 
ii\DDS Rci;:ent 25 nk 1 mt: ri ~ chui.tur 
ADDS llcgeril :w 2fi.th otol11 e J in~ 
.t\ODS Rcsnnl .:io l Lmirnd ~ l" :1f1h4c!9 
ADDS Rec~t GC> BlocJ:. 11,odt 
Ampe.x Uln.lou1: ~ BO L'¥itl o pa~e . rl.eitlltch 
IJ ig ltnl Equlpn1011L VT-1 00 
l)lg ltal Equlpmen1 VT·lJ~ 
JBM J lfU - 10 c;:h ,...,_r ctL'r 111odc 6'! r uen 
I.BM 3101 - 20 lil .ucJt 11 1 od~ 

Vhuml ~oo 
Tt•IC!\o'ldCQ Dl OC (ricw) 

T 11h:-vi.th:·o 912C 
roJovrdo-o u2 oc 
Tol cvldeo 950C dr..1\tH h r.b l ~ lo•ybd . 
7en id1 z... 19 

\'DT - l!VP 
V T-R2b 
VD1"- R30 
VDT - IHO 
V IJT-R60 
VIJT-080 
vo1·- v100 
V OT·V l 32 
VDT - J l Ol 
Vffr-3 1012 
VDT- VWO 
VIJT·TSIO 
VOT- 'J'Dl2 
VIJT-Tll;.O 
VDT-T'J50 
vn-r-2 -19 

·us 
OoD 
U50 

110 1) 
H U5 

158S 
1896 
JI 05 
1:1a~ 

U95 
505 
665 
745 
96S 

VIDEO MONITORS 
BMC KG·12C 20 MHi 

P31 011en phuphor ' 169 
NEC om. 1201 _ _ 1as 
Zen~h gm Z~M121 _ 119 
BMC color aimaa1~ _ 339 
Zenllll calllr13" __ 395 
NEC RGB12D2DH - B95 

EPROM ERASER 
unr• Vilol Prod UCIS 

·1he new 2to1tll :!'VM- l?J 1 •OCJhor fo ;'l.tur'\:'J 

~11t~~3~J~!~'.l;.t10.fJJJhor tubic aloo~ with l ~ 

S'wltch 11eJecu1.bl o1t ro r 40 .lt'ld F.10 ~ har™nt!r 
p c t" ll.ne sc n :C!n for m:u s. 
A~ciepu comp u.wHC' vLdeo rmd l • ruHy c1Jm ­
(ll table v.·tth BO colun\f\ A11rilic l\:.a :'ilil;~ 

VUM-12"1 20 lb•. 

ACCESSORIES FOR THE 

APPLE 

COMPUTER 
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Rotro1:1 Muffin Fan 
$1477 12.00 $ 100 

10.50 (! 1000 

ll S. AC. 7Waus WR2AI 
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SI!." DISKETTES 
WITH LIBRARY CASE 

10 

SCOTCH 744·0 744-10 

MEMOREX 3401 3403 
VERBATIM 525-01 525·10 
OYSAH 104/1 107/1 

Your Cholce 
SCOTCH 

MEMOREX 
VERBATIM 

16 Sector 

744-16 526.50 

3405 26.50 
NA 26.50 

NA 39.50 

Single Side Doullle !Rn1fty 

loYSAN 1104110 1101110 I NA I45.oo I 
Double Side Dauble Den1lly 

SCOTCH 745-0 745·10 745-16 42.50 
DYS AN 104/20 107/20 NA 49.50 
DYSAH96 204/20 NA HA 59.50 

EIGHT INCH DISKETIES 

!lnp Silt Sillg;IP 0..sfty Silljll Silt Doulilt Do!nJil)' 

SCOTCH 740-0 29.50 SCOTCH 741-0 39.00 

MEMOREX 3060 29.50 MEMOREX 3090 35.00 
DYSAH 3740/ 1 39.50 DYSAN 

BSR 
~TEM 

X·lO 

SCOTCH 740·32 29.!iD SCOTCH 743-0 47.50 
k nl>lill .. b ..... UI , •. 1r ' ~ I~ 

"' 
MEMOREX 3114 39.50 

DYSAH J74D/2D 65.0D 

PLEASE PHONE FOR VOLUME PRICING. 
I 

• ... • IU:i ll ,., • , r.1n• Y-r h..ir ~··hi. ... c.l ............11_ l\.r111 lkl IM11LHI ..,,, 

"Fi l_,r .. • .-I IL" •" • ... ., .. Ire..... l'"a1+. l'..r-{'J l!:l ..!T nxz::::~-•.Hbl 1 11Ul!o • uur «:9• 

·~•uu, >••'-" \-LI!' ,., ,,, ... ., 
l '•I• lo•"'' • l•f::.ol.,._I •• '·""'" t'tpllliW':>rt':•t?.fil l l! ··!;111 \li, 11 ;1,t:O. 
~l1a•1r ,_, , I "••••ofy L..:::.11• .\:.t...... ] ,. )90\li' oUI J ) ... i 
\. l• na.o ••••• 1•, ... ,1 r- .tJ• I ;\.. Yi ft.I. I I t ..i1 ,..,. ...~I • ...ti::!':. ll. '.. 

64KOYHAMIC 
s9.9s 

4164 mo. 
16K DYNAMIC 

s2.10 
4116 100· 11.85 

16K STATIC 

s13.9s 
2167 70ns. 

2716EPROM 
s4.9s 

100· 14 .50 1K· 14.00 

ONE TWO 

2732 EPROM 

SALE $7.95 


STATIC 

* OLIVITTI 801 single 1319 309 295 

* OUVITTI 802/851 double 425 419 410 

SHUGART 801 /R single 395 385 375 

SHUGART 851 /R double 525 495 475 

OUME DATA TRACK 8 double 525 495 475 
* n1c 8" O~ven1 dr.-es are aprox. 'II" wider than lhD Snugarts. 

c•~. J:!.+ ~ (10 I- (t:l:_ 

~ 11 .0J I i-: J . Lll l . [Ut I . U~1 9~ 
'i!! L~ :\00flB , '.! . [~ fj 7 ~ :3. ~1 11 I 99" 
~04~ - · ·E1Ut\ !ll, .;. 5tl ~ . I} ~ - 00 ·"- 15" 
..ao<l~ - 2 '.!5U1'1r.. ~. uu -:_ !l5 Lf1 fl ~. i!ft 
fi llfi liik 24 pin "l.!15' 7. fi O a. i ~ i:i_ I' ~ 
~ rn1 11H u7 10 ptJ1 tl .!Jf, I 0 . 7o (J.f)!; D. 2£. 

EPROM 
.2 701J ·foUU!.. ~{. 50 J, 00 
'2'7 1G :'1 V , 11. 00 !J. 30 
'27 l fl '1. g:,. ? . 25 
27 ~:!:! 1 . 5~ a. 115 
2532 ll. 5 0 u. :i.o 

direct connect 
MODEM 

l'l f • - 1 •l111•·~ ,,... •I I • "''' ' I··~• 1-..f.. r-.. ...r.• 10 • tl-• •·"'''- ,,,_,.,,. •jll-""""'".. ' 
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SWITCHES 

... ""''""- ' '" ' I lk•• "' ·~ 

It • : 1111 '""'' I' '' " ... ' .,. !l •l 1 ' " • I • I.I• 
·•' ' . '• ::1u; ... l LI " 

I• II' • ~ I , ., ; ~ 11111 .... "'' ~, .,11 I k. 

1 I . I· r •J 1,• 11, ,., "' 1.'l• I "' 

I·~.......-.....-...-.-. -.-1..1 
JtM)Jj 
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five Inch Disk Drives 

OLIVITTI 501 /400 single 199 185 

OUVETil 502/451 double 235 225 
Upon request, au drives are supplied wllh power 
connectors and one manual per order. 

~ltl \'O I\ ."tO ll z. A
1 

Two Olivetti 801 disk drives with power suppl>/. 4" exhaust Ian 
camplele In dual enclosure w~h aft n~cessary powe1 cables. 
Documulation Included. 50 Lbs. CAL-2801 

Signal cable! add '35.00 WCA·650D 

same.18 ll~~ but wr.h. 

S~ug•ll!DlR 
Shu91~ S~1R 

llSDZ8~1 
llSD2S51 

' llH 
14~0 

0 vt11ll 02 
Oume OT& 

CALHOl 
M.S1M101 

' 1150 
1450 

SPECIAL 

$89 
Volumn Pricing 
Upon Request 

Seagate Compatable 
7.5 MEGABYTE 

Winchester Hard Disk Drive 
W1 hn1 prktd lhll so bW ll't11 llW! n1nvl1c.1urt1 bu Htcd nol lo ~s.e 

the.Ir IU'lnd Dime In Dllf 1dltltilltg, 
lnd• st"' &tatid1td S:ea9;tt1 pluo- com~J1bl1 . Dll'lt tu lnJa thr uma 1p1cr 
"1 Sl'" lloPPI dl•k drift. CAL-561 /2 

S-100 MOTHER BOARD 

$35 

http:l\~lt.li
http:1.tj1,,.1r


MICRO 
SALES 

WEST 
1 

OPEN FRAME POWER SUPPLIES 

DISK POWER SUPPLIES 
PRIAM- SHUGART- CEN_TURV-MlCROPOL IS 

+6Vtl9A 1-SV •.BA 1+24V t' 7A I US.384 I 89.00 
SHUGART ­ $1 EMANS ­ MPI 5%" 

~sv •. sA +12V C!l.9A US-340 33.50 
+5V @I 2A +12V ll> 4A US-323 56.25 

SHUGART ­ SIEMANS ­ CDC 8" 
•.!iV lil IA - 5V lil .5A +24V ii l.5A us.2os 52.SO 
r5V ~ 2A 5V@ .5A • 24V @3A US­206 69.00 
+5V ii JA - 5V@ .6A • Z4V @l 5A US·162 89 .00 
+!iV @ \ ,JA - 5V@ t.5A >24V 1!12A US·i72 69 .0D 
+5V €1 2A fl2V @l .4A - 12V@l .4A US·HTAA ll.50 

If you ca" bea t.hese 
prices we wl1'1 be truly 
amazed. OEM' ~ at 5 00 

[ 

lot pay more th fl this;. 
C;,11 or wrhe for lu ll 
Wfi!G. sheets. 

15381 CHEMICAL LANE* HUNTINGTON BEA CH, CA 92649
* (714) 891-2677 * 

TERMS: Prepayment ­ C.O.D. up lo $100.00 ­ M/ Visa 
$5.00 Processing and Handling added to eac;h order PLUS 

Sltippi.ng Charges ­ 15% Restodcing Fee 
Please al low personal check to clear before shipment 

BREAK THE COST BARRIER! 
NO ONE ANYWHERE CAN TOUCH 
THIS GRAND OPENING SPECIAL!! 

YOU CAN BUY A COMPLETE 

S-100 12 SLOT 
COMPUTER SYSTEM 

(Jess drives and terminal) FOR ONLY 

$975.00 
Assembled and Tested! 

HERE'S WHAT YOU GET!! 

• 4MHZ CPU with 2 Programmable 
Serial Ports and 3 8 .Bit Parallel Ports 

• 64K Dynamic Ram Card with 8 
Extended Address Lines and 1.0. Port 
40. Bank Select 

• 8" and 5" Double Density Double Sided 
Disk Controller 

• S1 -MOD 30 Amp Integrated Power 
Supply with Regulated Power tor Four 
8" or 5'' Floppy Drives 

• Attractive Metal Cabinet Similar to 
CCS Unit Shown at Righ t 

CS~~UQJJOO~@Q 
TERMINAL 

• Feather Touch Capacitance Keyboard 

• 60 Key Standard ASCII 

S-100-8 
INCLUDING CP/M 2.2° 

AND WORDSTAR® 

PLUS+ Hex Keypad WITH: 8" SS/DD Drives Only $2850.0Q, 
PLUS+ s Special Fun~~ ion Keys 5y4 " SS/DD Drives Only $2700.00 
PLUS + 20 Screen Editing Keys 

• SOROC Type Screen Attribute Set 

• Half In tensity 

COMPUTER 
• 8 Slot S-100•64K Dynamic Ram 
• 4MHZ Z-80 

• Double Density Disk 

Controller 

CALL FOR 
QUOTE ON 
DIFFERENT DRIVE 
OPTIONS 

• Programmable Baud Rate~~""'°"'""""'""'..:::::~=~
• Programmable Keyboard ~et 

• Serial Printer Port (150-19.2K) 
WORDSTAR is a TM ol t,.1icropro Jnc. - CP/M 2.2 is a TM ol Digital Research tnc. 

' 

Clrole 389 on Inquiry ca rd. 



• C·ITOH 
PROW RITER .. ... $625.00 

• C·ITOH Comet I 
9 x 7 Dot Matrix . , . $450.00 

• C-ITOH Comet II .. . $810.00 
132 Column Printer 
9 x7 Dot Matrix 

• MPl-88G ... .. .. .. $725.00 
• EPSON MX 80 ... .. . CALL 
• EPSONMX100 .... .CALL 
• Anadex 9501 ... .$1 1235.00 

Graphic Printer 

MICRO··~ SALES
l~I. 0.1. EAST 

11 EDISON DRIVE* NEW LENOX* ILLINOIS 60451 


CALL TOLL FREE; 1-800 -435·9357 *MONDAY thru SATURDAY 

(/ LLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 


TERM : Prepayment - C.O.D. up ro $100.00 - MIC Vi a 

$5.00 Proces ·Ing and Handling added ro each order- PLUS 


hipping C ha rges. Please allow personal check to clear before shipment. 

15% Restocking Charge 


• Shugart 801 's $395.00 
• Shugart 851 's $575.00 
• Oume DT·8 's $540.00 
• Shugart 400 s $255.00 
• Tandem 51;.i $255.00 
• Qume DT5 51/4 - $350.00 

DSDD 48TPI 

• Televideo 910 - $575.00 
• Televideo 912C - $665.00 
• Televideo 920C - $720.00 
• Televideo 950 - $950.00 
• Ampex Dialog 80-$895.00 
• Hazeltine Esprit - $690.00 
• Zenith Z19 $725.00 

• CPU Serial Cable ­ $30.00 

• Z80 CPU $250.00 

• DP Dsk Cont • $275.00 

• DP 64 K $400 .00 

• 32K (Kit) $250 .00 

Z·BOA - $6.95 

Z·BOA SUPPORT 

CTC - $6.55 

SIO - $25.50 

PIO - $6.50 

2716-$6.75 

2708- $3.95 

41i6 ­ $2.50 

2114 - $2-75 

California 
Computer 
Systems 

• 2810 CPU 
Only ­ $250.00 

• 2422 Dsk Cont 
Only ­ $319.00 

• 2065C 64K 
Only- $510.00 

• 2200A Mainframe 
Only ­ $349.00 

• CCS App le Boards 
Call for prices 

• CCS 2200 Sys tem 
Tested and A.ssembled 

Only ­ $1 ,600.00 

MONITORS 

ZENITH VIDEO MONITOR­, 
ZVM ... . . .. . ..... $145.00 

AMDEK MONITORS­
AMDEK Color 1 . . . $399.00 
AMDEK Video 300 . $229.00 

w/Green Screen 

HAYES MODEMS 

SMART MODEM . ... . $244.00 

MICRO MODEM 100 . $349.00 

MICRO MODEM II ... $319.00 
(For Apple 11) 

DUAL DRIVE 

SUBSYSTEM 


~.I 

~ 


FEATURES 

• 	 PowerOne CP-206 
• 	 2·801R Shugart Drives 
• 	 Data, AC & DC Cables 

All for only . . .. . ...$1,045.00 
• 	 2·851 R Subsystem .. $1 ,395.00 
• 	 2-0T S's Subsystem . $1,295.00 
• 	 W/no Drives .. . .... , . $245.00 

(Tested and Assembled) 

• Vertical Enclosures 
51/.1 II $595,00 .,, .8 " $1 ,045.0Q 

PMMI MODEMS 
300-450·600·710 Baud Rates 

Auto Dlal Auto Answer 
$349.00 

Communication's Packages Available 

S·100·MOD (Kit) . . .... $199.00 

Complete S-100 12 Slot Main Frame. Ample 
system power wtui regulated power lo< 
drives. E.lccellent for Subsystem or Hobby use. 
Four hours to bui ld . (B coon ,, lncl., less lans) 

POWER RATING - 30AOF j:' ev 
6AOF± 16V 

CCS DATA BASED 

SOFTWARE 


• APIARIGUPR. Only - $450.00 
• Mail List ..... Only - $ 69.95 
• Calendar .... Only - $ 44.50 

Zenith *****************! 	 =rm* THE MICRO BILLBOARD · INovationlfl@llll
data systems * U.S. Micro Sales now open 7 days a week - 24 hours a day. * 

CAT . ... .. .. . .. . . . . $150.00 * 	Now you can simply dial up your computer and ger Into our * D·CAT ... .. ... ..... $165.00CALL specially priced merchandise. CALL 1·815·485-4002 AUTOCAT • • . • . .. . . , 5235.00* 	APPLECAT . . .... • . . $350.00 FOR PRICES BILLBOARD OPEN FROM 6:30 P.M. TIL 8:00 A.M. SUPERMIKE . .. ' ' ....Sn .so* 
Clrc le 389 on Inquiry card . 	 B'iTI'. Match 1982 519 

http:1,295.00
http:1,045.00


Eich B pc1 April Specials 3V68 KHZ 3.95 6502 
1,0 MHl 4.95 1702 :156 x B (l os) 4.95 4.50 

6502·A Zl!O B C PU 6M HZ 17.95 2708 l024 . 8 j•50ns) 2.99 2 .75 1,84 32 4.95 S5042758 1024 x a (5V ) 450115) 9.9S 8 .95 ZBOA C PU 4MHZ 6 .002.0 3 95 6505 TM $25 16 048 x 8 (W)l450nsl G.95 5.95 ZBO A P IO 4 M f1 Z 6 .002.097 152 J 95 6507 27 16 20A8 x 8 (5V) \450n.sJ 5.~ 4.9!"1 2,4576 3.95 6520 
3.2768 3,95 

68000 C PU ~ - 10MHZ call27 16-1 2048 ~ 8 (5V} (:l$0os) 900 B.50 
6!>22TM$2716 2048 x 8 (450n s) 9.95 i!.95 6802 MPU , CLK, RAM 9.95 


l MS2532 dO!le x 8 \5\1) C450nsJ 12.95 , 1.95 
 3.!; 7&545 J.95 6S32 
4 0 J .95 6845 CRT CON TROLLER 15.95 6551 2132 40'.!6 • 8 t5VJ (450ns) (200n s) CALL 5.0 39!"1 6502A C PU 2MHZ 8 .95 2764 8192 8 (5V} (4500!) CALL 
5~ 3.95 

6502B C PU 3 M HZ 15.955.1El5 J.95DYNAMIC RAMS 100 pc• Z805.7143 3.95 8086 16 BIT CPU 59.9 5 

A027 4096 1 j250n s) 2 50 2.00 
 6.553& 3.95 8088 8 BIT CPU 34 .95 ZBO·CPU8.0 3954118-120 16,384 1( 1 1201\S) 6129.95 CALL 6089 6116 BIT PROC 89.95 ZBO.A.-CPU10.0 3.95 4 1\ l!-150 16.~ ~1 (150ns) 11/18 95 1.95 

Z80·Pl014 3 1B 1a J .95 41 16-200 15,384 x 1 (20005) 61 15.95 1.80 14 P i n Gold Wl rewrap Soc ke t s .49ea 
Z.SOA-P10 180 3.95411 6-300 16,3114 x 1 f300n •J B/ 14.95 1.75 16 P i n Gold W l rewrap Socke t s .59ea Z8ll-CTC 18.432 3 9541 4 64,536 I 1200ns) CALL 
ZBOA ·CTC 20 .0 3115 SUPER SPECIAL STATIC RAMS 100 pcs ZBCi·OAAl22 .11 84 3 95 H ita ch i HM6116LP 2048 IC 8 CMOS ZBOA·DAAT n.a 3 95 2101 256 . 4 (450na) 1.95 1.85 s111t1c R•m prn c o m paUb le wHh lhe ZBO·OMA 

2102·1 1024 x I (450ns) .89 .as Z60A·OMA2716 EPRO M . Sup11r low powet data
21L02.ol 102• .. 1 ILP) 1,450MI 1.29 I 15 
2 1L02·2 102• x 1 (lPJ l250nal 1.69 1.55 

ZBO·S IOIOreten tion characterl st cs: 2 .0 vol t s a t 
Z80A·S1010MISC. o n ly 50ua yes 50 mlr:ro11mps. 211 1 2561< 4 1450ns) 2.99 2.49 Z8Q.S 10l 1 AYS-2J76 12 50 1-l l pc~ J2 pcs. 21 12 (58 4 f450ns1 2.99 V 9 ZBOA·S10l 1 11 C90 13 952114 1024 x 4 (450ns) 81 16.95 1.95 H M 6116 LP·2 120ns 19.95ea 1B.95ea Z80-S10/2 XR2206 4 952114L·2 102• x 4 \LP) (200nsl 8119.95 2.35 

2114L.J 1024 . 4 (LPt (JOOns) 811 6 95 2.25 
Z80A-S ICll2HM6116LP-3 150ns 16.95ea 15.95 ea 3242 7 95 
Z80-S10109 

MC.024 395 
3480 900 H M 6116LP-4 200 ns 15.95ea 14.95 ea211 4L·• 1024 •• (LP) (450ns) 8117 .95 2. 10 ZBOA-S 10/!l21 47 ~096 KI f55MI 9,95 CALL STANDARD POWER RA'-'$Mc.1044 4 50TMSdo..44 ·4 4096 •I (450nsl l 49 3.25 H M 6 116P·2 120ns 18.95ea 17.95ea ZBOB-CPU 7 10J 9.!>Cll MS4044·3 4096 •I t300nsl 399 3.75 280 6-<::TC 
71 07 12 95 
7106 9 95 H M6116P-3 150ns 11.95ea 10.95eaTM S40 L44·2 4096 1 !LP) (200ns) 4.49 •.25 Z90B·P l 0 HM61 16P-4 200ns 10.95ea 9 .95ea'I MM2016 2048 6 (200ns) nSOn&) CALL 
76477 J .95HM6 116 2048 . ti (200ns) ( 15!lns) (120ns) CAL L S~lat• end Apr JI 30, 1982. Pr .... 1lat• 29fi71803!1 J 95 " April Sp•elats" when oiderlng. Ziill2l.P ~ LOW POWE.fl 95H90 7.99 
9602 150 

CMOS 
DISC CON· 74COO .JS 74C374 2 75 401<) ~ 4098 2 49 

HLS 166 2.40 74 LS293 1 B!i 74 C02 35 7• C901 80 4020 .95 4099 1.95 
74LSOO 25 74l S85 1,15 74L51bll 1.75 74L 5295 1 OS 

TROLlERS 
74C04 35 74C902 !15 4021 95 14409 12.95 

74LSOI 25 74L686 .40 74l:il 69 1.75 7RS298 1,20 
1771 24.95 

74COO J5 74C90J fl5 ~022 I . 15 14410 1295 
74LSQ2 25 74LS90 65 7•LS170 1,75 74LS324 1 75 

1791 36 95 
74C I O l5 74C005 1095 4023 35 144 11 1195 

74L 50;i .25 74 LS9 1 .69 74L 517l .BO 74LS352 1 SS 
1793 44 95 

7• C l4 1 50 74C906 95 4024 75 u~1 2 12.951797 54 95 
74C20 35 74C901 1 00 A025 35 144 19 4.9574LSQ-4 25 7•LS92 .70 74 LS17A 95 74LSJ53 1SS UP0765 39.95 74CJO 35 74 C909 2.00 4026 165 4SOi 95 

74LS08 35 74 LS95 .85 74LS1H1 2.15 74LSJ&4 195 
74LS05 "25 74LS93 65 74LS175 95 74L S363 1.:l.5 

UARTS 74C32 50 74C909 2 75 • 027 65 4503 65 
"95 95 74C42 1.75 74C9 10 995 4028 eo 4508 t .95 

74 LS 11 lS 7<1 LS107 AO 74L S190 1.00 74LS366 .ll':i 
HLSIO 25 74L~ 74LS 1B9 99S 74LS365 

AYl- 1014 6 95 74C48 Z.10 74C9 11 10.00 4029 95 4510 95 
US l 2 .JS 74LS1 0il 40 7<LS 191 1.00 74L S367 70 /4 Y5 1013 3 95 7dC73 65 7• C912 1000 4030 AS 4511 ~ 

i 4LS 13 45 74LS11 2 •5 H LS 192 85 74LS3S8 10 TR1602 4 95 74CH 85 74C9 U I 95 • ·034 2 95 45 12 95 
74l5 U 1.00 74LS113 .45 74LS19J 95 74L S373 99 fMfi402 7 95 14C76 . 0 7• C9 1S 2.00 4035 85 45 14 I 25 
/4 LS 15 JS 74LS114 .50 H LS !94 1.00 74L537 4 1 75 74CBl 1 95 74C9 1B 2 75 4040 .!15 45 15 2 25 
74LS20 25 14LS 122 45 74LS 195 95 7•L S377 I 45 74Cll5 1 !IS 74C920 17,95 4041 .25 4!J, 16 I 55 
74LS2 1 .JS 74 LS123 .95 74LS 196 .65 14L$378 I IS 

INTERFACE 
74CB.5 % 74C92 1 15.95 4042 75 45 18 1.25 

7• lS22 .25 74LS124 2.99 7U S !97 .SS 74l 5379 1.:1s 8126 I 69 74C69 4 50 74C9Z2 5. 5 4043 65 451 125 
74lS26 .35 74 LSt25 .95 H lS221 1 20 74LS385 l.!W BT29 2 ·19 74C90 1 75 74C'l2.J 5.95 4044 85 4520 1.25 
N LS27 J5 74LSl26 .65 7• L5240 99 74 L S386 .G!i BT95 99 74C9J 1 15 74C925 6.75 4046 95 4522 1.25 
74 LS28 35 HLS1J2 75 7• LS24 I 9tl 74LSJ90 190 8196 99 74C95 I 75 7• C\l26 7.95 4047 95 4526 1.2!> 
74LSJO 25 74LS136 .55 74LS242 I.SS 74LS39(l 190 8T97 99 74C 101 I 00 74 C927 7 9S 4049 5S • 527 t 95 
IA L.$32 .35 74LS1 37 .99 74 LS24;J 1.85 74LS395 I 65 BT9ll 99 74C 150 5 75 74C928 1.95 ~050 5S 4528 1.25 
74LS33 55 74 LS 138 ,75 HLS244 99 74LS:l99 170 0 M8 1JI 2. 5 / 4C151 2.25 74C9i9 19.95 405 1 .95 4531 95 
14LS37 .55 74LS139 .75 74LS2• 5 190 74LS424 2.95 058836 1 29 74C 154 3 2.5 74C930 19.9!> •053 95 ·~2 195 
14L$38 JS 74l$145 1.20 HlS247 76 7o LS441 J 7 74C 157 1.75 4000 35 4060 1 45 45Ja 1.95 
74LS40 J5 74LS147 2.49 74LS248 1.25 74LS490 195 CLOCK 74C160 200 4001 .JS 4066 75 4539 195 
/ 4LSA2 55 7•LS148 1.35 74LS249 99 74L S688 1.69 7AC16t 2.00 •002 ZS 4068 40 4543 2.70 
74LS47 75 74 LS151 75 74L S25 1 1,JO 

CIRCUITS 
74C 162 200 4000 95 4069 35 4555 95 

74LS.S 75 74LS153 .75 74L SZ53 .85 74L S670 2W 
74LS6G9 I 89 

76C 163 2.00 4007 29 4070 35 • 556 95 
14LS49 .75 7• LS154 2.35 74l-S257 85 74L S674 9.Afi 

MM5J69 3 5 
74C 16d 2.00 4008 .95 4071 30 458 1 195 

74L$5 1 25 74L$15S 1,15 14LS25B .85 l 4L S&El2 320 
MM5375 l .95 

74C t65 200 4009 45 4072 30 45ll2 195 
74LS54 35 74lS 156 .95 74LS259 2.85 74LS68J 230 

¥ SM5832 145 
74 C 173 2.00 4010 45 4073 :w 4584 95 

74LS55 35 74L5157 .75 74L S2BO 65 7 4LS68•1 2 •0 
7207 1 50 

74 C 174 225 40 11 35 • 075 30 4585 9!) 
/ 4LS63 1 25 14LS1511 75 HLS266 .55 74lSS115 2 40 

7208 1595 
74C 175 2.2'5 4012 is 4016 .95 H02 1295 

l•LS 73 .•O 74LS1 00 .90 74LS273 1.65 74LS688 2 •10 14C 19Z ~ .25 •0 1J 45 4078 .30 4724 1 50 
74 LS 74 45 74LS1G1 .95 7 4lS275 J. ~5 74LS689 2 40 CONVERTERS 7• C 19J 2.25 40 14 g~ 4081 .JO llOC07 g~ 
/4LS75 .50 7RS 162 .95 H lS279 .&5 8 1LS9!> 1.69 74C 195 2.25 4015 95 .4082 .JO 60C95 85 
14LS 16 40 74LS t 63 95 r ~ LS280 1,98 8 1LS96 169 1• c200 5.75 40 16 • 5 4085 95 l>OC9 95 
74LS78 .50 74LS1 6C 9.5 74LS283 I 00 81 LS97 169 7• C22 1 2.25 40 17 ' 15 40S6 95 80C9 7 95 
14 LSll3 75 74LSl 65 95 74LS290 I ~5 8JLS98 1 69 74CJ7l 2.75 4018 9!> 409J 95 80C9il 
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#J ~ 
APPLE FAN 

• EXTRA PLUG-IN CARDS CAN 
1·89 100 

CAUSE YOUR APPLE TO 8 pin ST . 13 11 
01/ERHEAT 14 pin sr 15 12 

I • ULTRA-QU IET APPLE FAN 16 pin ST 17 13 
DRAWS COOL AIR THROUGH 18 p111ST .20 .18 

-
YOUR COMPUTER 20 pin ST _29 .27 

• ELIMINATES DOWN TIME 
22 pin ST .30 27 

- ~.. 24 pin ST .30 27. ' • SAi/ES REPAIR CHARGES 28 pin ST .40 .32 - . . ' 
INCREASES RELIABILITY 40 pin ST .49 _39 

• CLIPS ON - NO HOLES OR ST = SOLDERTAjL 

SCREWS 8 p•n ww .59 .49 
• COLOR MATCHES APPLE 14 pin WW .69 52 

NO ISE 
16 pin WW .69 58 

EPROM ERASERS 18 pin WW .99 _go 
20 pin WW 1.(19 -118 

PE-14 22 pin WW 1-39 1.28 

PE-1 4T (with timer) 24 pin WW 1.49 1.35 
28 pin WW 1-69 1.49 

PE-24T (with timer) 40 pin WW 1.99 1.BO 
'APPLE IS A T!IA0£M AO 

WW ~ WlflEWRAP 

CONNECTORS 

RS2J2 MALE :u!.S 
AS232 FEMALE 3.75 
~ZJ.2 H OOD 1-2-5 
S·100 ST 3 95 
S-100 WW 4,95 

1()/1.00 
DIP SWITCHES .25 

.25 

.79 
10/1-00 

2N3906 10/1 .00 
1N4148 (1N914) 
1N4004 

_79 7905T .89 
l M301V 34 
LM3DllV 98 

99 7912T .89 LM309~ l ,49 
_79 7915T 1-19 L M31 1 .64 
99 7924T 1 19 LM317T 1.95 7400 . 19 7451 .2l 74136 ,50 74186 18.50 
99 LMJ17K J .95 7401 19 7453 23 74141 .65 74190 1. 15 

LM318 1.49 7402 .19 7454 _23 74142 2.95 74191 1.15 
139 7905K 1.49 LMJ23K 4.95 7403 19 7450 .23 74143 2.95 74192 .79 
1.39 791?K I 49 LM324 .59 7404 19 7470 _35 74144 2.95 74193 79 
1 39 79L05 79 LM337K 3_95 74D5 22 7472 _29 74145 .60 74194 .65 

69 7\IL12 79 LMD9 _99 7400 -22 7473 .34 74147 1.75 74195 .as 
69 79L15 79 L MJ77 • -29 7407 .22 7474 35 74U8 1-20 74196 .79 
69 LM3BO 1 29 7406 .24 7475 -49 74150 1.35 74197 .75 

LM317K 3.95 LM366V '50 7409 19 7476 .35 74151 .65 74198 1.35 
'49 LM3231( 4.95 LM555V 39 7410 19 7460 .59 14152­ .65 74199 135 
1.95 LM337K 3.95 L M556 69 74,, .25 7461 1-10 74153 .55 74221 1.35 

LM565 99 7412 .30 7482 .95 741~ 1.40 74246 1.35 
LM566V 1.49 741 3 .35 7483 .so 74155 .75 74247 1.25 
L M507V 1.29 74 14 .55 7465 .65 7<1 156 .65 74248 1.85 
LMl'23 49 7416 .25 7•86 35 74157 .55 74249 l ,95 
LMIJJ .96 74,, .25 7469 4-95 74159 1-65 7425 1 .75 
LM741V 29 7420 19 H90 .35 74160 .85 74259 2.25 
LM747 79 7421 _35 1491 .40 14161 .70 74265 1.35 

74$00 44 74574 .69 745153 3.75 74S2S7 1.39 LM 74811 59 7422 .29 7492 .!ill 74162 .BS 74273 1.95 
74$02 48 74585 2.39 74$168 4.65 7(525ll 1 49 LM1Jl0 2.90 7423 .29 749.J _49 74 163 .85 74276 H5
74SOJ _48 74SB6 I 44 745169 5.44 745260 L83 MCIJJOll 1 .89 7425 29 7494 .65 74164 .85 74279 75 
74504 79 745112 I S9 74$ 174 I 09 745274 19-95 MCI J.5011 1 29 742fl _29 7495 _55 74 165 .as 7421>3 2.00 
74505 79 745113 9a 745 175 1.09 745275 19 .95 MC 1354! 1-79 1427 29 7496 70 74100 1.00 742!14 3 75 
74500 48 745114 1.50 745181 4 .<7 745280 2.90 LM 1414 1.59 7428 .45 7497 2.75 74167 2.95 742115 :175 
74$09 98 745­124 2.77 74$ 182 2.95 745287 4 75 LM1458V .69 7430 _19 74100 100 74170 1.65 74290 .95 
74$10 69 74S132 1.24 745188 3.95 745288 4_45 LMl ,188 _99 7432 .29 74 !07 .JO 74172 5.95 74293 75 
7451 I 88 74S13~ 98 74Sl89 14 95 705289 6-96 LM 14B9 ,99 1433 45 74 109 .45 74113 _75 74298 85
745 15 70 74$134 69 74Sl94 2 .95 74SJ01 6.95 LM1800 2.99 7437 29 74110 ,45 7·074 .89 74J51 2.25 
14S20 68 745'135 1.48 745195 LB!I 745373 3 .•5 LM1B89 2 .49 7438 .29 74111 .% 74175 .89 74365 55
7452' 9a 745135 1.oa 74$196 4.90 745374 3 45 LM3900 _59 1440 .19 74115 1,56 74176 .a!I 74366 65 
14SJO 48 74S 139 1-25 745197 4.25 745381 7.95 LM3900V 98 7442 .49 74120 1.20 74177 75 74367 S5
74SJ2 98 745 140 1.45 74S201 14.!15 745387 5 75 LM39 14 395 744J _65 H121 -29 74178 1.15 74368 0.5 
74537 1-87 745151 1. 19 745225 a95 745412 2 98 LM3915 :HIS 7444 .69 74122 _45 74179 1.75 74376 2.20 
74536 1,Gll 74$ 153 1.19 7•S2•0 J .9e 74$471 95 LM3916 J .95 7445 .f39 74123 .55 74 180 .75 7<1390 1,75 
74$40 44 745157 1.19 745741 3. 75 74$472 1i; as 75451V .39 7446 .59 74125 .45 74181 2.25 74393 1.:is 
7 • 551 78 745158 I 45 74 $.244 3 !la 17 85 75452V .J9 7447 .69 74126 .• 5 74182 .75 74425 3 IS 
74564 79 745161 2.85 7•5251 UIO 15.60 7545JV .39 7448 .G9 74121! _5:; 74184 2.00 74426 BS
/4565 1 25 7AS 162 3.70 746253 7-45 1 ea 

7450 19 74 132 _45 74185 2.00 74490 2.50 
7 60 
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;~~~:1 -"' ~um "' ~~ :::.li UiUJ "' l At,._5 J2 .l:i 14L8.U.li "' :It~ J... 
1"4L.$1l .$9 J ~t.St22 .., HO 
:l'-51• .9' l 4t.SLn 'll •a..s><> UlL..Sl!r. :~ r.-L.S.l~ ,.t.,..$UI 
;i~ 14\.S~~ ·"' J+L.!Wtl l.19 

,JO JiilL$l11 _.. f'- t...S2!.1 ... 
-:it~ .J> ,.t..:SW .f9 ML.:5:5.1 ... 

.J> 1•L&l16 ... 1'..s2>1 ~·14 ~7 .lS ,:t1~ '" 1'1..$2:$1 .&t 
~U>I .l> _., 

EL­ ·" 1~L.$l0 ... :JLSISl ... ....,.. ,:U7'L.-SJ2 .:; IL&W ... 1 ~.521J 
1AL..5U _., 

:tl:f~ I.~ 11L!im :::'f.•L..'5l1 .... 1Al,.Sa.J
1JLSll "" 1 •1..5~ ... "'ILSp:I ... 
~~ j JtljlSJ :It 1'LS>O> ... 

14\.$ 1~ ll L:S.'il 1... 
:~ t~ 

IU...fil.MI Ul ~LSE Ii:14&.51'1 ll~ ~~ ~·\.5 1§ l · ~· ... 
-" T4Ul '·t' Jl L""' ·"' 14Lnc. .:z. aL51 1. s LS"1 ~IAt..!i!& _.. l4L5~ "' :JL~lOI 

, ...5'1) _.,. 74:U.1A t" ><.-Sl7j ....
)• ..51.. ,.. l~LSlff 1,~ '1ollL..Sl'M l .Y.. 
""L.5~ .. l.t_LSUO 1AU~ ., 
llL.$'>& ... IJLSln .M >+l.S)l6 ... 
"<..511 

,, 
~!JI~ .'9 141....5.:fU UIJ 

UL..~ ... _.. 
~!tfm Ul,....... '·" l• L.S.IJ.I Vi5 

l<Uli "' l4Lsifj(J ,.,. IJl..5-"' I. 
"L.ViO M l•LS l'U """ Ul.5.IJ 1-" 
i•soo .<S 74S ... ~~) .,. 
1J51ll _.. MZ4• l1' 

"'""' ·" l''*Sl.J' l .'I~ J4~:$! t •.ui 

''"°' .. WiUl· ,\) '""~J: '"',..... .!li tfSJ}t ·" l~:!t• I.JS 

'""" ·"' l•!ii1l! l.l'i l•s;$1 l,JS 
'J•:sot .oo 1'15lll 1.1!! ,..SJ&~ "' Jf:StO ·" kSJll 1..1\ ......... ... 
l•bl l ,Q MUt I.I\ ~·., U> 
"-~l!i 6 1C:,S)~ J'J f~.!i.i,.... I.Ii 
-<S>o -" tttrn. ~ l..J> 14SJ.JJ ~.. 
1~n -" J.t.Sl !io l LlS NISlJ'A L<....,, .... 14.5ol!!iJ I.JI 14$).11 Vl5 

""" ·"' J.t5)~ UI HS.111 ..,,.
ll'lt J.;i!­ , 4Sl(l.O 2.\IS J.tS,.r;z 10,'-S..... ·"' , 4'SliJ l.W r•s.•'l to.ss. 
IM~l ·"' J.tsli'5 I ... roliS.11r• IU$..... .. HSI• 2... T 5"11Bi ''2.H 
><YS .. ><&Ill L9' """" ....,.. ~ ... _,. )l!.Ui L" J'.t~ll ........... " ,U.S.l!Ji I... """' i _,'ft 
t(S.111 _,, l<S>I :i'. lfl /4$.!I IJ '-"lAS, IP " ""'" .... Joli .Slf'.Q. 11, 
s.a~w ·" NSM 0 1' J•S~.I J.f• 
C:AlOJOH _,. 

CA­ LINEAR c: AH!'lf4 .,, 
C.AJOIJH "" c..­ LI> 

C:J\>O;(,N ~.. 
CAJQZ:i~i ;_,, C:AJl:!JH !..,.. 
C.a.)Qb1-t Ml ~=~ I. IS C:AJUO~t '·"'CAJ:UtH "'' CA:limN t~ CAlWJ+ l 1.-.. 
c~rc .... CAJOIJ"' ,_.. C"-Alllil•N ...
CAJCMN UO CAlll06N .. CAJl.Wt~ "" CCllQI. " co .... ,_., 
CCMl»I J'I CD - CMOS CD4to' · ·~0""01.I "' CCMl-'l>t . ~ 
C"""5 1,n C~I L.. C04~ iv•Ce.t1»1 -" Cl).;Oll ... CDll~ID l .l)
c°""" "' CtMDtl ... C04161l '"' COtOJO " C04DI< ... CDIU~ 1. 0 
C:OCOll .J c"'°" I.rt COl!.l• l."C.O'Jll' .ll C D'Qilll LIO CQ.liiU. u•coceu " CD<DU I.» CQ.l"ll 1-·0 
COCIJ.1<11 1.ll C'*"t ,, CD<J.11 l.'°lc;ccon J, H CD<"'° •• ""''"' ...cocai• .... CO<!lll Lit """" 1. ... 
C011:117 U!I CD<,,. l~H C[)(Il'fi '·" Cl>&OJI _.. C"4"1 l_, }g c.oun '·" C~9 ·" COlr&i .... CD<!>! ,_,. 
C.l;Joll:l'O Lit CO<l6> ..,. """"" Z-1' 
C°'"'l. '·" CO<U.O "' C-i>l'!.62 U-1'!
c"""' l . )111 c°""' ·" ~ ,_,., 
COll.!Zl "' Ct);lcQ ·" CD'UI ,_,,
co"'" '" Cl'.><U>! ... CD<5ll IS
e°""" ,.:Ji CD<°"' "' C'OllZJ l .1'i
CD<U ,,. COta11 ... """'" '·" COlllZI ... CD<01i ... MC•~ 11.'JS
CO<m ... t:OIOU ... MC.IMJD IUSco...,. l.•1 C04o>Si ... ~C~MJ1 lUSe.Dill,l)Q ,Jlf C04Dlli I.II MCIYU L.\.95
CblAl< ~.. CD4&1PI "' MCl.U.H l.tdeow. " CO&=tt ... MC.1uu JUJ
CO<... l.•• C°"'*' JI MCH~lt .... 

CQ.f..wl MCloll~l I?; 

H' . 

_.m___k-_ 

~..n"'t:.~-~.... 
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to DI M Sa. l.~ u• ... .. 11t11 WW '--" ~.. n• 

1/4 WATT RESISTOR ASSORTMENTS - 5% 
l<I Ontt1 l::t a•11n BO,,n• IJ O tu-n Z2 O"RI 

S l .95MST . ! 511. .ill on.11 J.l O tur1 Ji anm u Onm Ji!_ Ofl ••, 50!CJI· 
W Q1111' '1 Qnl'l"'! 100 01,m 12'0 Chm I~ D'ln1 

ASST . l s ... li:I O•rn\ Zlll Qnm no D 111n 1:0 Oti-n• li'O ~n1 SOp", Sl .95 
tfl OomSV Or'lmUQ Onn,mN Q11ri, , -

A.SST . ~ ____!!~: l.1K UK I.II'(, ).JH. :ux EiOp cs.. Sl .95 
~l k" ol.Jlol;, 9:.1~ &.illM 

ASST. 4 SH. 1 . 1~ ""' "" .'!'.' ..... ~0!'_~$1 .95 
nt'I. ""' JlK '"' ""' $1 .95~T.5 §e•. ~K '"' "" ..... l~K 6 Qpcs.--­ -w;;;-­

l.jQK ~~ """ o< 
$1.95ASST. D 5 • ._ ~ dl!IK "°" Aob~ IJO~ !iDpa . 

IM I.JM U.M UM Ulo• 
S1.95l'>SST . 7 s... 'LIM J.JM UM oll~Jt.11 ;..t.M 50pcL 

ASST. 8A lutlud s Rt!fis10 1Ant.I. J.l (350 11a .) $1 0.95 Oil. 

S10.00 Minimum Ordor - U.S. Fu•d• Only S p•c ShHll - 25< 
C•nforn~I R•aldent1 Arld lli% 5t·IU Tu . Send 88c- Po:al• Q• fo r tC>Ur 
P'otl•Qt - Add 5 ':-~ ptu11 $1 ,50 ln..url nl:'.• FRE£ "191l2 JAM ECO CATAt..00 
Sond S. A.$ .E. ro1 Moolh/I Siii• F11o• I Prrcto Sub)oct lo Cta•Pg• 

{~t1~ J'ill:"ll~l!l",="1-,!lflli!ell!l"~'!l'll:cll!"l'hlll0!?I*•· c,i.1r.tlOG ~ 

~""'WN'~' ELECTRONICS 

31B2 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS Wl:LCOME - (4151592·8097 

D~OIL 
P• r1NO. 
"PflfilP-1 
~EV'/11(11 • 
1lr:iiCPt.. 
1~i!.Vfttjt • 

11C7C.PL 
J')(!7EY{K.ll• 
lU6CPL. 
fUICPL 
rm110A 
H IZi lPG 
nD!!:EVIKlt • 
l:Klie.iP£ 
filCIC!V/Kl.t • 
JrJlA IPO 
no1A£v1...: 11 • 
7ZOIUPI 
'1101'.HP'A 
tzHWG 
R1"EVfl<.'t• 
JlJtiAIJI 
lllEiC1J:a 
tlliOt.P I 
l'2HIJI 
llllC:l.rt 
'2NIPI,,, 
173AUL 
r:tll!AEV/tot..11• 
ftil:llJIE 
T.2U l..1 .A 
~IJE 

r.:Oue 
~IPA 
1'.iAl ~D 
lCl.IBC:Pfl. 
1U1B.C..PA 
Mi1.lBCPA 
1fillCCPE 
x..IU:c:-PO 
....,C.C.PO 
JlijDC"PA 
IOltCCPD 
utCCP~ 
IOffCCQ
IZllCPA 
t2UCP .A 

T• C'W ·"r.cci : ~r~CGC 

""°' -" r•Cl.O ·"T•C.I• . >S 

il~ ... 
"' 7'C.q .,,, 

TIC<t 1... 
).llC.fJ "' J.llC1oll "'j'<'" '"'...1~g:; 6.0$ 
1illC.'° J.n 
?• CtJ l.~ 

LHGme.NI .... 
LMlOCLJ"4 Uo 
1.MltCU-1 ..... 
u-tO'JJD..Oti -'~t!i 
TL41'JC:P .Ji 
fU'l?CP l.l'l 
TL.Of'CN " LHOIJIZCO A.IO 
TL'llJC P U'i 
TL.OMCN UG 
LHOf6ilC;C ,.... 
LMJOCIH. ... 
LMJ)ICN ,. 
LtA»lh ..... 
LNl:bH L" 

'-"'''"' .. 
1-MXilC1"4 A\ 
!,...MJQllCN I... 
L..M»O• UI 
LMlCl!K. L1' 
1..._UtDCN 1-1' 
L. r..\lH1C! N _.. 
LM'JJJM l.!1 
LMU1MP 1..1 8 
L.M11JT 1. .. 
LM.llh\. U I 
1.MnlCN Lt; 
Lfl.'Ul'i" l" 
L~K-5 L1'> 
LM.lNK•ll' '--" 
L..Ml20.-C..·U• I.~ 
LMltOT~ 1,21 
LhU201"-12 ,,,. 
LM:M»T ·I~ L2' 
LM.l?Jt<. ..., 
LM124N ... 
LMl.2iOZ "' LMllllN u'
l.M:UAz ..... 
LMU Z "..L M1DU "" LOIWT L9> 
11..MJJlMP L . ~ 
11..M D&i<. •.'6 
LMDJf ,j ... 
LM111i)~~ 1.ll 
LMJoi.JK· ll '"' i..M.WK. •l!o 1.n 

func.t lOA Pttc. 
CMO'S .Pn'l::hilon Tlm.r i-' .fl 
5Hr.OW•l :ft O'IW , X Tit. :-4.1'5 
Jlt.I 01911 A/D (Lt:D 0•1114) t•.~ 
IC. Clu;ul~ a oa•41 011gi ay 14.Jll 
}Itta Ol;lt 14JO (L !.O O•lve J lVA 
IC. CJ rc.ull e.o.a'd • Ct1w.,1•y 21J,¥.. 
l~ o~au A.to l..O D D •L H1,,. D . JL'j!r. 
)tr\ C IQ1t A!O L..eO Ot5.. t-11.•.0 . tt.'16 
Lu• 0.a-Ul"l' \IOH >nOIWH>r t.i!J 
CMOS L.t; C SH,.GIW& l tllntn'ltr n..n 
'511: p .., u ch Chlo, XTL 11.'ft 
Ton• O•n•r attu !i~Lio 
Tgn• Q11t1•r&\ fl1 crui:t. X-TL 12~ts 
01c:•14.1 l t1 • CltJ:i\t.•c~l•r '_jQ 
lf: r ..:-~~ Coklflot•t CJ\itO. Jt 1'L ll!ft 
~.,•" O•~d• Cou",•r 1'.t!J 
C•o-cloe G111n-t1ra1or l.'ft 
il Fwn.c:. CMO~ SltiO.i..il~ CK T ll.ts 
oll u n-c. S I OP-w.udl ChlD, .)(TL l"t.~ 
1-Dliilt Uf1lY, C~unu:" ~. A. ll.00 
1-Dt,il FrC11. CUUrlht• c .A :'I .ti 
&-D•wH FreQ. Ca1.1ril11 c.c, U .H 
"· 0 4ylk Lf.0 llD/Oawn C~1.1 1u .., l~ 
...o~il•l u"'"· Ll!O D•l'i'I t-'t'b 
i...cc - ~ OIQl1 U"O CCILt,,11!1 DAI ll_.,. 
l •D lilH lJl\ht. CAu.ntu IL'l5 
5 FunocUcn Coirn~.•• C•Hp, ll(TL 1A..t5 
CMOS Bll'IJ Pr~. T ' ""lf"/Ca:1.t11tu ILi!i 
CM05 Dl¥MJJ IH))'•il!!!i6 FJC nm-ef Ul!r. 
CMO!i eco PIQ!j. Tlrne-rfCDUl'lar '00 
CMO·!i B C: O P•o;. 'Tlmef(Cau11ter 1 .iS 
CMOS$ Tim•• l'l~l"I 1...s 
CMOS 5'!4 Tllffl•r U• Dlft} '2.lO 
CMOS 00 A rno CUh'o&r .tt01 )ht\/ 2. & 
CMC~ Oo Hrnp €11.1. Cm• r. !llMV 1.1\ 
CM-05 Du.al 0cJi Amp tamp. SMV U~ 
CM-05 T r* Q. ~ A~"G C-omG , IWV i..B 
CMOI. ULtHI- OD Amp Com.a . Ul~Y 1.Jll 
Cf.1105 Qu.1<1 Oo Amp Como . U'IMV 1-511 

~~~~·f;,;cg;~~,-; or .!::
"tonvlUJtl~ L~j 11\n1fll C. A111ci Ua 
~r."'Pi~/:~;iu~:, 'llo tt f.1'01 . Ot<nH i:~ 
\IOU R•f 1,, oU:...1\i)r i.'15 

74C l<cnJ 1~~IAC!!:i ._., 16C~ 
u.c~~ Ull 1AO... ,_,,
1mv ,_,. nc:r1J .... 

u> ftCJ11 ljJ
?l CIP ..,,, MC'iDl

'"w l.H )JICWJ:J ... 
u.e .... llC'1il ~tit"C .... l4C;U 
~c;m !. ,ff 1.IC-91i "".., I..~ 1'1Ctll 1:::t,,.cl 1.Jt 1-IC9r2 

~~l?: 
,_,. -uf:ilJ ~ . n

tt• 7.Ct'tb 1,lO 
Hi:aip ... J.tt;:...."I 1.10 
?'4 Clll .... 00(:.. ... 
11Ct'M "" 

ffJl;tl "' 
LINEAR UA"O:i!H -"' t..Ml'CUCt• ... 

1-MJ.llD"r~ .... L,_., ~Oir~ ~ 
L.MJ411't·I; ..,. LMfJ«-t . J'l 
LM)IO"l · n l .l!S LM!JIN . l'l 
L~J41 1"-4 ·" LMnJN "' L..MJ.UJ"-J .. LM1llN .... 
LMl4 1P..l!r. ·" LM 1JIN .... 
LMlOP-ii ... LM"MICN .;1 
LMlifl:U"•IJ .... MCW l5CO. l.OQ 
LM~P-lt .M LMUrrJ .. 
LMM.IN "''' LMHlr-4 ... 
L._..l!ia'k '"~ LMUIJ•I'( "" LP'le. 1 ~ ... L~UIDN 1.u 
l..F"15.l. ~ '"'' LMl8C'N "' LFlOON I.ID L. ...... '·"L""r< 1 ~1D LMU&.N '­" ~r.tl!.IN l.00 l.M(,lglN I." 
1..M.:U,.. L1' LMti~V •-" 
U.tJlQN UJ LMt~ U> 
LJ.'!Jtll":f .... 1..."111111''41 ~.~ 
L.MJr7P~ '·" i...M 1 rnr~ 

._., 
LM_, l ,:!I l..... 1111H., Ll5 
L..M>lil,.. l .!11 Ui,,IJMIN LIU 
LMlllN us L ,,_.. tdr./ ,_,. 
LM.lillfol '"' t.,Ml\X!IT ..~ 
L...MllliN•J 1..25 LMnnP ,_.. 
L. MJl'~N J.lli 1.M31.IP ,_,..... .. UI LM::!1'P·L :u'!io 
L-MJl·~N " q1AJlllN "" LFJilNI '-"' LM>IOON ,., 
LM!')tH 5.JlO 1..~N 1 -~ 
U.Ml CN .... LM~N J"
'lL.~Cl'i L1' L~MHN ....
Ntmua ..... LMlflSN '"' NE!il!IA .... LMiJ.1,llj i.n 
NW:lH L.. F1c.Al¥.N ~... 
NQliH ...., RCAl:tlNU J,'ft 
NestOt-• ""' FtC•l;.tTlol .... 
Nl!\Ml'lt ,_,. 

r~cunr K .... 
Nl?.$00A ._.. .........~ ,_,, 
NEWV -" lCLl.O.MB usu-.... ... LM'lllmN 1. .1' 
Nb/A;N .... LMI"°"' .... 
U'.;U6!iN '"" n l .llN "" -...~CN L . ~ '""'"" ... 
l."°5JV .... "M!:JCN .B 
NH>MN .... .,,.., ·" 

A.-; ~t l ,..,.llO"""tl(llgl.. ~ ..ti lt• ) .TIJ'}'°"""'~ '" 
,Aft'Q.\ol ·" .1• ... ,.umv 

: ~ 
,II II 

· ·~1'..0V ... II . JI ,llJM'V .. ,Jl 
Ll/$(1V .11 J! '" -0/l6V IJ .LI 
4.l'fZ$V .II . I.I. I0/1'V " ll 

~~ -~ :r. li t~ 
_, 

-ri 
..... ·" 121'.'>V ... -" .u l.1/1!1V . ~ ,IJ 

Z2J>oV ... ;o II la'!::/ ·ll I• 

~ ·" .1J It IS " .H ·" lJ tMW . 16 " il 
.1.1 .l' .n """"' "' II ... 
" _lJ _,. -41/'A'tl .:0 il .. 

~~ ·" ... ·N ~~ 11 "' -·· ... 1. av --"' 1l "' ~" 
.... ·:: ·" I , J) _,. .JI 

ov ,,. 
- '~ 

_..,, ... _,, ... 
I V ... . >t ... •lltmv ·" .)J " 
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ra~~~ductorClock Modules 
1ivoc 

AU10MOTIVEJ 
INSTRUM~NT 

CLOCK 
AJlf'LlCA.ilOl"lr5 1 
• 1no1Ht' 1u1ach:ics 1 
• 	 A,ft!f<d~\.•rW.111' 81..1 ~ol 

"Vc;l(li;,1\1 
• Ai r101a,f! ·n19r lr•• c-11111, 
• l:J 'VOC tio•r. l11tOi.i . 
• Ptt"•billlb•n11ry 

p ,w.·.r-.r•J •rt•E••,n•n,1. 
F"~.1n.urS:t : 811g1,1 O.J "' !;ritu'1 t:1 11;cl11v . ~nr11m11• '="V;1al Jim ~· 

b1ne, • 0 .P '4C,Mi'v :11~' · Au rn d11Ph•'¥ brlgil1tt1Utcontrol 
la'lilic. 01~1dy .t:G10.• Ul\~-.fnblir w tJllJu, blu11iJr1n1rt.i1" l.,• SI 
vel l g.,.,. , Cgmple•.t!l -jl.i n 1dc1,.,...m;r,1:,11nd ht'1L 

MA 100,J Module t...," La•-""'"'"·•"o~. $16.95 
CLOCK MOOUl.ES 

~,A 10ZJ . 1" Rita D1t1IJ4i l,.~D C •ot;llL M oauita Bv~fl 
"~f, 1026 . 7" C lg, 1..E06' ' 1i'r?• Cloc.ttfri;.u ~ 1 Jl •"U1 t•r HI.~$ 
MA~OO.l!I _;] · n111d O lalt•l Lf;O C'uclln 1rn..:• !t,1'$ 
M1~ 1 00' .111·· ~no O ~Qll itl U iiD C!'oolii 81 !r.torn1.,. 9 9(J 
MAHHO .I!! ' F1110 D~•t•I t..eo C~Di!k 719Cl 
MA, DJl C.OA .~·· O l-Qll11l t.C:O C•oPi. \7.0!1 
MAH>4,l _..,. 0,H ll O Jv1,.1 LEO C' e111d: B Sil!!!: 

TRANSFORMrns 
1G2 ·P'2Q ](io,rn1rt.r.ir....iA Hl?!3 , 104) e.. ~OJ6 MDOJ. ~-4Y 
1r.t] -P2:Z X t Qrnl., to~ MA 0:16 C lt>CJ!: Moav•.. .),olY 
10' fl24 Xrli'lrmri rci, MA 1010 Cloe:.: Mad11J•1 J,.4!J 

EPROM Erasing Lamp 

• e..... '2708. 211&, 1102A. Sl.Qla, s20.qa. ecc:.. 

• Etillill'\ tip 1'P 4 chfpt. within 20 l'nhlU\Ot • 

• M•inta•na co"~" i •XPOlllH • dist•nC. or (ln.., .,,;1•. 
• 1:pec,l1I ec.nduni<w'• •o•ni l lu•r 1nrn-1n•••a:fl•lk bu1ld·u.p. 
• Quiit-4n ..J•l'f lo,~k 10 jiln'lltl'l l UV IJf,:JOtuiO , 
• Cgrnpac1 - oriL)t 7-518"' ~ 2-718" ic 2·-· 
• Camp11n wlfh "oldlng uay lor 4 dlls;Ja.. 

U\,S-\lEL. Rep•1cmm•n, 8u1k.t _ .•• • •• . , . $16.9-5 


UVS-11E . ... ........ $79.95 


JOYSTICKS 

JS-6!{ 5-IC Linur 1"11µ•t Pou • • . S5.Z5 
J S. \OQI{ ll>UK Lhtt11t l1ge ~ P ,1t'J • . . so.a& 
JVC:_.O 40t( C:O VtdllQ Ccntn:dtu In C-11.t , S4,9S 

MUFFIN!!- FA.N 

JE215 Adjustable 
• Dual Power Supply 
G•11tot&~ 0111'r~ptlan· Th11 JE2)5 ts 1 Dual Pi01N11• 
Suei1 ~ ly whh ;ncJt1P•lld1M -.d,ju1t1blu po1W1e ai rtd ril!"oa­
tive ou tput va lu1gil!. A !e-p11e ta 11dJuU1nent for ta(tl 
'l] f tll • 11,.1.pplln Jllll'ttdlii. th! USl!r UFJli1n1ted BSJ p lfllO,itJ(lj 
tor IC cum•n~ Yit1•H1ye r11t111if•mems. ll'tu ~1.111411" Ciln 
olsu Dll Ut.e~ •• t !IJ"'llt•I tll •IJUIPOH ....,r.bie &llH•~Uf 
11.1D11lv P' EA'TUflll!.S 

• 	 A,c;ljU'l lll tlit1 '"~ l11 1 •Ll CHh'fVf HJDPll•1. 
~cu ••\ d 1\ 5';1 ~ . 2VDC •o 1~VOC . 

• 	 •1D .... ll f Ou1c1111 lw•ot:tl WIJP•vJ­
ovcc • !IOOmA, t OVOC ~ij"f~Qml~, 
1::ivoc151 isoom r • . 1.na 
l !SVOC • I J!l m .A 

• 'i""'u . J 1•rmrAal •di IC r~wla1 on 
wl~" th•'""d ~T1trloatl p rci tocalo" 

6 H1•\ 111111;" f11:11j1 .;l9~01 c;t10Hri11 
• lEO ··on·• tnu1c 11·or 
• l•r ~r. t11 d" 80••U CcAn•vC CIOtl 
• 120VAC muu-1 
• S lit • · J . l/ ;t '"w 11o ~ l l Hi '"L ,. 1 " ~ 

JE21S Allj. Uu1! PownSupply Kid•11l1o•ml .. $24.9& 
(l"li; t,.~ 1•1)• 1'11:1 ...,n lJ...,I 1lmlle1 In !;'On;l•u i;ll(ll,., lO qbfhl•I 

.JiE200 Fl•u. Puw1• St;iJ~~y 11(11CSVDC. l111ns,i) .. S14 .95 

~~~~g~:,~~=-: .es;,·:.·~~~~~V~~0~-5~.~~ : i~~ ~:: 

JE610 ASCII 

Encoded Keyboard Kit 


,~~ 

~ 

TM• J EIS 10 A5C ll K•vb~ 11Jt1 Ki t an b• lnhlrlu;trd lfll ti 
~'"· • nv QOr.\pU L•• CV\hllP\.. T h.e hit C:ortM• C:On:'Ol?1QIQ 
\1o' l1h •n lti<df,,lr.: .. 1u• IJll'IHhl l•\'bC•J"~ 'IW lfd\ · ··•mbl't' 
(G..- · k-•'WI), 1C'1. 10~-• 11U , :;"'nn•.::t-or . .,1.i::,ta1,1¢: can-i1Jo­
AOl\H anu a oeiun 1111 ,..1aot1 tnlnteo w alr.y. tJigerd . Th• 
~•\lbO•'d 1.,_11t•llb l ¥ tfqul rlh +5V !fl l!!IOmA 11o !'d - 12\I 
si 10 FllA !gt ga•r •li' O"' F••t.tn•t - ~O ••11'• U•n•r•'• t.h• 
126 ch•r .. n.-or1., WDP•r 111'ld kh"'"' ~u Al;iOq a.1 Fully 
b1,.dh<11di Twa uwr-.d•' ln• ktl'l'I oro'9'1rJ od ~Or eut10..-i. 
"P.i~dleirtliJn'- C•P • Inc~ •o r 1.1pper· io•1•·0nly •8'h• ~·h111rec 
,_..,., Utill1.i1 • '2'.lJl;i liil).~.d t1~ •nC0".1'11 ••u.J-o••1v m..-r1gry 
dllp. O r.itoutJ r.llnu:.tl ¥ ~~"'Jl'IUlti l• whh TTl.- /OTl.- !!If 
MO!i lcglc: .nrr&°l'°' ~•W ln uuf ,..·dnu· wrt l"I • 16-tiln dU!I IH 
10 ·PH'l•l0'-IJllC.Ononac:t.cr , $h•- 3 )\ ''11 :a l· ~ ··w11fl " 0 

JE610/DTE-AK .C:-~1~1\l~~~~:ci~:J .. .$124.95 

JE610 Kit ~~·,;,'3~~.~.~,4~;:~.~:).·~~· - .S 79.95 

K62 '2·1'(.tW •'i:ci'f'OGHO ~K.eyoa.l•C cn.1yJ , .• S 34.95 

DTE·AK lCUJt cn•'1 - }~ 11 H:cH"W:it&~··o•$ 49.-95 

t~l!'!!:i:, Je.212 - N•Filat.ivu 12VOC Ad1.111•r 80-lrd t(it 

~~)1 P<o••~~; ~i~ ~~.~;~ 110K.!~~~~~&:KIT SB.85 

JE600 
Hexadecimal Encoder Kit 
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---------

.... 
~•llliti &\)»O.. 

AppW1 1,efl 

,l\tWll ..A. 1f!'IQQ 
" 
"-r•_. l1 r..t< 1.iof900* .;.~"":~111 4- V- m1 lllll ic ~DO 
A ~.a.•~ISl.e ;.SIO"lfOM.t' 

4pp.loi0. 11 .. 1..... ~ l 1.-10) ''U'lfoO 
liPll U.w,H•u. !!IHOCI .Uj(o 
.:r<i.n•rue Prrf;Wo! 
...,llldl.... e..ni 

~llU-,,_QD J.!d'DCI ., ti 
~EEE-Cll Hlll"'U iij\1((1 Ml~ 

111!•·4~ ••~ .. 1.n(IQ, !1,t;.o 
........,nll't' l<rl....laµt 1•o,i 1!H!ib 
Gil~1U11•C>1U 
~·,.Jail un,i..lt" li(til ZJ!l"lft:MW '""" ~Qo'io 
(19'1 ~~ W!l'll ll'Jlnr•~• IW. 11'M 
~-"'2.illt U C..i!::ll xooo l!l'Joi 
ol»"JliLIQll c:uo I QJ t~•~ 
lJ- Gr<tolfl M••H~llt :1.."0~ .7'!!11'1 

..~.... ~rd Dda, s..in,.._,
°".-C.• t.,,, ~= ...~= 
&'fli A.llll lfll •TOfl[ O ~ 

APPLE COMPATIBLE HARDWARE 

"""'11.ct.
"""""fr..''•tl

""" HOM'Pi'11.,.1 
ff..li lrillFll• 
t;Ps.,.wll16wid>on 
1 1,..0,..en~ 
TIW1Nll'll 

.a. tO;a;LtO., 
,..111QI ...... 

((:1-X"Wll l I..1W&ll~11 "' "lH.l~f-­
'11 Ai!JDO 
""• :IJ \li~hft "";-11 11 1 
~W;11Alw+fl 

ILLS'51n.rtl • 
Cot H ... 111..t•<ll t.\t• ~ 

1Qt."a'"'"' 
A>~llhi.Uflil'-'lt..-i-.11 

~ ~~·
.... _. 

'1'0<fll.i;1JOQr111 ..-, 

..._ ...._n,.... "'~•''Jtt' 

..,,..,,."....,,-""" 
llP11lort1n411Ud,1 


4u..a""'tt0.-U·ftt•

' ... 

1,-L:l't.::l!Ht' 
"-"~•tfllt\..., 
~~""1j1 l 'll1.,. ..._ 
we11u1• 
'1.iw• 5Q'1 

' 
W •t lll-.n111 

D*1•li111• 
....
llSld l';.,. llf 
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Unclassified Ads 

FOR SALE: SYH'. Mdy Iq]a tl•roug!l M:ay I 'ral (37 ••sue>j FOR SALE: He~th H 99 a1111><>ne m1<rocompu1er Bu 11 

- - M I " . , ,. J, • I I through 11</ •O<J 137 thrc>u911 July I 9!l I Floppy'<llll. <lrivr. ~8 I( p<091ammable Rll'l'OOry. 
.• 54 (H 1>ruelj L ,,., C "l>Yt" Ja11Udry 1918 lhocugh Ju· Cd1~11! uiterf~<• . HOOS 7 0 DOS. MocrOIOll ancl SH BASIC 15 
ly 1981 tH •ll•lt'IJ ' Ci>,,~.i11r J Surnrr"'' 197'1 1h1ougl1 c;. I c>I <kJO programs. ancJ all rwcuma11a1J011 llOOOvalur Jor 
<;ii1rng 198 1IS111ul.'lJ E";;cn 1n~ !QI II 75 01 all ol Wt'.'tn ror 1 1700. l'lt10 hav~ Healh FT·J400 1rdontr. EE· HOI 
i ISO I w1H pay PQ\M~ . ~ 350.3 Bet <it~ Pl NE. AJll<Jqu<t· t11'C•Of1'0<e1sor it -1nwucaon course an<1 l1na1~m. s1'15 
que NM 87 IOb, f~51 266-2344 Willpay1nopp1n9111U..S C:.dl)l8 goy. 2~2001.iasRa Orn;;na, 

NE 1181~7 14011 731-1811 

FOR SALE! lb<oolumn tdku ID< f111(1ter Work~ Qui l•nlf 

1J<'o<umen1111JOf1 115 pj<U u·uµp1ng 1s p!)uno;1 Hit• «ypw ~no FOR SAl.E: Ohio Sc"'n~t« CN~n~ 11• \Mc:id•I Cl-Sii w n 
<li>pi•y. oDVoOOll)' llOfl't'fr.aa.,, 120 F1!ry T11·<ra1e b1potar~OMS '''"''' pr<>'.tl.lO!l !6502A lrBBOO, isoAI an<l Sb ~ memory 
rt1m clt'COd • and d1N• <l(jhl S-100 lJ9nat; rJH~ liom lBO. No DoublMIOed 8 ·1ro<l1 lfOppiei lor I } <""9-'IJYIO> 1101age CP/M 
""~rnal bulh."<11'!1 llN'.t''5ary 0....1ves IMEM~ MWHT • .llNP. Oi)t'I ""!J system WICl1 ORTRAN .lnd C090t comp1~·· 
sOUl . pS'YNC . INTA, •WO, andpWR 164!acn Mar~ Oe1111ic~ . l\o1a<1Uals ana oocurr maOOfl onclud('cl l ~ BOO Ron Hopron, 
7 fra1~mlfy Row, SI LQlro MO bllJll t31 41 721·90'l3 P08 7919 (NI IJJ. P1111aot'lpflo PJI I~ 101 

UNCLASSIFIED POLICY: Readers who are soliciting or giving advice. or who have 
equ,pment to buy. setl or swap should send in a clearly typed notice to that etfect. To be 
considered lor publication. ;in advertisement must be clearly noncommerc1al. typed double 
spaced on plain white paper. contarn 75 words or less. and include comp lete name and 
address 'nformat1on 

These norrces art' free o r charge and w il l be printed one time only on a space available 
basis . Nonces can be accepted from individuals or bona fide compurer users clubs only. We 
can engage rn no correspondence on these and your confrrmation of p lacement 1s ap­
pearance in an issue or BYTE 

Please note that 1t may take three or four months for an ad to appear rn the magazine. 

FOR SAL,E: rnicr;ic cortlj)u1t1-no1 uo:e<I. >till ot1 ll'l• µ.JCkd\)t: 
W1tn lb KRAM. l KROM. [ sSC(fe. I 500 aps. l''\ltit color>, 
and saullll. 1184 wrne lormore Clt'ldlls Sleveaun 10'1 East 
~Mlut~y Avo , Oci.lrxl, ~l )2720. 

FOR SALE: Cen1r0010 730 pnnror. t.amc a' Radio Shact 
LintJJ•.nlfl JI. New orny '"'°"'" Fun OO<Uftlt,n1a11on E•tra rb­
IK>n• 1600 UPS COD D O.n~y 4 I 7 Uoel1)1 SL P.l1rot1V1ll~ 
011 •HOH , 11161 l!iH159 

FOR SAL.E: SSMCBIABOBOS.IOOproce>>01Doato:Jw1rh I ~ 
RAM, 1 r. lcleO mon11l>< tn ROM. at111 par el UO (.Ort 

"-\!t'mlllecJ ana 1esied V1rruauy ut>lJloeO l 115 Cta1\j Con,._ 40 
Cr•oqmon II C""'o11cJge, Ml\ 02 1~0 . [6 l 71 bb I·396b 

FOR SALE: Lorn:ar P'O<Jfilmmlng pac ge lor Hewll"tl· 
Pac l<drc '1815 comp1M' Compltte p <ltq ccr><l>Ung ol 
m;inuat al\ll rnree c~nria _, "' bon<ll'r Or IOdll)I coll S450 n<J 
u~ UMI)' ~ couple Of•'"'°' Win se~ lo• s I 2S or ~•change 101 
/-IP-<15 ;oltware PdQ I Qoh t 1-.av.- W~I alie con~oOet Hl'-85 
ROM> C: J. K..nak. POB 28206, Tmipe _.,z 85181 roo21 
'168-0542 

FOR SALE: Apple I/ 1Mt11 M ~ Pascal ldn Jilgt sysrem two 
d1!ok tltr.1"1 soltwa•~.<mo or 11000 Zer..t11 Zl91""'"°'"'" 
term11.al. 160:>. H<'arh H· 1~ pt"11tr. •~-- 1500 Air """'' 
111 9Q«1 WOI mg oreler. Tf\Omas McDonnell. I 118 01cnam o, . 
Canton. Ml q9 198. l]IJJ Jlb·3017 we~•enru or alt<r 6 pm 
w<..,~<J"Y' 

BOMB 
BY!E's Ongoing Monitor Box 

Arllcle /; Page Artlcle 

I 26 Commodore '1022 Pnmer 
2 44 rmegraj D a(a Sysrenrs' Pmm Pnnrt"r 
3 
4 
5 

50 
68 
70 

U e Vo1cepnms co Analyzt• Spet"cl1 
~pie Panic 

ss1 1c Command 
6 74 Dino Wars 
7 80 The Aran TulOnal, Pan 7 Sound 
B 100 Build a Halr·year Clock lor the Coior 

Computer 
9 126 rhe lnpu1/0tuput Pnmer. Pa11 2. tm~irupi.5 

and Direc t Memory A ccess 
10 142 A BASIC Plowng Subrouune. Soph1~1tl'. reo 

PlonJng w,r11 Your MX-80 
r I 158 Modify Your P per T1ge' tor D1ffe1en1 

Paper Thicknesses 
l 2 172 Graphrcs U by Setan;ir, H1gh-Resolu11011 Hard 

Copy from .i DECwm r 

13 198 Custom dnd Standardm:•cl Forms Im the 
ill!JCrocomputer User 

I 4 218 The F1U Forms Systern, CPIM Prqi1am~ t Cur 

I S 206 
Down on Paperwork 
Base 2 Pnnter 

16 
17 

248 
262 

lowercase Descenl'Jers for 1he Epson M 
Text Ed111ng with Compuv1ew's VEDIT 

·70 

18 278 BYTE Pomer Dire cory 
19 316 Four lmpleme111ar1ons ol Pascal 

20 
21 
22 

358 
372 
384 

M rcrosoll'S BASIC Cor11prler for the TRS·SO 
LOOS- Disk Ope1 aong Sysrern fo1 {Ple TRS-80 
COBOL for Lhe TRS·80 Model~ I/I ll 

23 '1 1'1 John Bell Englneenng·s Apple ff Pararlrl 
rnrerrace Bo rd 

24 
25 

45b 
4b6 

The Compurer Toolbo 
Skip Sequenllal A New Frlt: SllLIC{ Ult.' IOI 
M~c1oconiputers 

Author1s1 

Holmes 
Umlor 
C1a1c1a 
wmram5 
Ws..zola 
Scew rt 
F1a se1 

B<Hden 

le1oson 

Bregofl 

Sarna 

M<1cero. 
Holrnes. 
Banh 
BWQt!SS 

Lemmom 

Roc.h 
Jef(nes 
P1ggon 
Tnompson 
Ferge! 
Wocekr. 
Sand 
Ke Uy 
D.melluk 
Archer 

Rllodes 
Bernsce1n 

Purdum 

FOR SALE: Te 1 /I llHlMTI<-nt• TJ·745 Loi~ m'W Unoer L<>n· 
ltatll fll.!il'lrcrunce ciy Tl Mu>l ..,11 Mlung I IOCO or b«i 011,,, 
0 P Apt, .i!510l Fr.ii loin•. 'iou lie/d, MH!I03~ 

FOR SALE: l EC V-300 cliluy-wtffl P'"'l" Bra11d llt'W 

8'cl,1<'<.l""1<JI pnnl<nq at 25 cpJ/136 prim poi01D11; w.ue Pro­
polbOl'lal •l)<lCJng llJ0-.11ch 0112orira1 drlCl IN8•11>tl1 wm~al 
Cenuon1c~ jl41i11.11."1 ..,telfare unea a1 51595. w"' 5'.'11 OI 11000 
fOB ~.G . Lathrop. 810 Rush Cou1L C .co, CJ\ 95916, j9lbJ 
343-1098 

FOR SALE OR SWAP : H!S-60 q Coler Compui~r ~a11 
ol JOYlllCks. anci rmee c.im•O()qt"S o l gam.-s w111 !t"M"' 01 ,.,,u 
can.cm via UPS ~315 o r W JU '.'iw.apfos ~ MOOel ~ ni1tl,.01!~ anvl! 
Jilek l11key. 300 ~ ~<L Gltn Bum.,_ MD 2 HM 1 

Clarcla Wins BOMB 
by Remote Control 

Sceve Oi:lrcra ·s project on using 
your compurer for remote control 
earned him fim place 1n the 
December BOMB contest. Now if 
we could only send him the s I00 
Ci:lsh prfze by remote concrol. 
Senior ediwr Gregg W lllrams took 
second place with his photo essay. 
" The Coinless Arcade." Though 
Gregg is a gi:lmesmi:ln, he's nm a 
gambler and when playing video 
games he can't afford to lose 
because as a sraft member he is in­
eligible for the second-place s50 
prize. Third place went to W illlam 
Barden Jr.·s "Color Computer from 
A to D. Milke Your Color Com­
purer 'See' and 'Feel' Berter," the 
First 1nsti:lllment 1n i:l series devoted 
m Radio Shi:lck's TRS-80 Model L 
Model Ill. and Color Compurer. 
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. 	 Reader Service 

Inquiry No. Page No. Inquiry No. PageNQ. Inquiry No. Page No. 

I 471h STREET PfiOTO 3~1 

2 A.S.l RESEARCH '76' 

3 AB COl;IPUTERS 467 

~ ABM PRODUCTS J8o 

5 ACE COMP PROO 492 

6 ACKERMAN OIGIT AL SYS ~J5 

7 ACTIO ~l COMPUTEfl 73 

8 ADV.COMP.PROO. 624. 5~5 

9 ADV l.!ICAO DtGrTAL CORP. 1ijJ 


10 ADVENT PRODUCTG 1J2 

1 I 1tr ~t\:°cflR0cJJi~~~J~~ 4 \~ 

\2 ALMALV TRADING CORP 498 

13 ALPHA BVTE COMP.PROO. 38. :l9 

14 ALPHA B YTE COMP.PROO. 179 


ALPHA QUEUE S'fS 504 

1& ALPS ~57 


l7 ALS PP. COMP.SYS. 217 

1B ALTOS COMP.SYS. 1Ja, 137 

19 AMDEK CORP 61 

20 AMER SOUARE COMP. 124 . 125 

21 ANAOE. 19() 

22 AN/\DO<. 191 

2J ANCRONA )11 

l4 ANDE RSON JACOBSON 32;i 

~ ANDERSON JACOBSON 419 

26 l1NN ARBOR TERMINALS 181 

21 A~ISWER CORP 96 

28 APPA.AAT INC 2lJ 

29 APPLE COMPUTER I NC S4 , 85 

30 APPLICATIONS GROUP.THE 5()4 

3 1 APPLIED ANj),LYTIGS 420 

:;1 ARBA 46J 

J5 AAllFIC IAL INT'L.AES RCH 496 

36 ASAP COMP.PROO.INC 276, 277 

37 ASAP COMP.PROD.INC. 353 

38 ASHTON· TA TE 301 


l\SPEN SFTW CO. 60 

3l! ATARI 201 


39 1 ATLANflCCABINET GORPS~ 

40 AUTOCONTROL INC 1ii0 

41 AUTO MATED EOUPMNT 18!1 


AVOCE T 422 

42 A.X IO fo.I CORP J 1~ 

4J B&.S ElECTR. 502 


4~~ 881 MAIL OROEA 405 

4d Bf..SF SYSTEMS 355 

45 BAY TECHNICj),l ASSOC_ 415 


BELL.JOHN E.NGR. 489 

BElll COMP.DEVICES Hl7 


46 SISON PRODUCTS d32 

~7 BLAT AESACH t OEVELP. ~32 

~a BMC INTER NATIONAL 75 

49 BOTIOM LINE.THE 500 

50 BOWER·STEWAAT 400 

51 BRIDGE GOM PUi ER 2•5 

52 BUCKEYE: STAMPING 00 4:19 

5.4 SUSIN!:.SS OPERA TINO S'VS ?39 

55 BWJ TEC HNOLOGY INC. J2 

SO BYTE BOOKS ~1 

57 B't'TE BOOKS 279 

58 BYTE BOOKS 2B 7 

59 BYTE BOOKS 4 l 

GO BYTE BOOK.S 4 13 


BYTE BACK ISSUE 453 

BYTE SUBSC·RIBER 472 

BYTE WATS &S, 42!l 


61 BVTE:I< COM P SYS. 457 

62 C. !TOH ELECTR.ING_ 349 

SJ CALICO SYSTEMS 310 


436 CALOI SI< 405 

1i<1 CALIF DA l A CORP 496 

65 CALIF DIGITAL 5 15 

66 CP.Llf OJGITP.L 516. 517 


CP.LIF ~!CAO COMP 451 

68 CAMBRIDGE DEVEL LABS. 435 


CAWTHO N SCIENTF.GHP. 178 

69 GOA SYSTE MS 494 

70 CENTRONIC$ 100 

71 CHECK·MAT E: .t9' 

1'll CHECK·MATE 500 

13 C HECKS·TO·GO 200 

7,: CHIPS DALE ~.90 


75 CHRIS.LIN 1Nousm1 Es 327 

76 CMC.INT'L 115 

71 CMC,lf'IT'L. 171 

18 CMC,INT'L. 381 

80 COLU MBIA DATA PROD- 157 


4J1 	 COLU MBIA MICRO SYS ~05 

BI COMMODORE BUSN,MACH. 97 

8'1 COMMUNICj),TION CABLE 498 

o~ COMMUNICATIONS ELECT!'; ~!15 

H~ COMP TFIANSCl'.IVER :ml 


<:IB 
99 


425 

101 

wz 
79 


103 

104 

10!; 


106 

107 

IU8 

109 

110 


112 


116 

117 

t 18 

11 9 

120 

121 

122 

l 23 

124 

125 


126 

128 

129 


130 

1:11 
132 

?76 

134 

155 

136 

137 

444 

~~5 
138 

139 

140 

14 1 

142 

143 

14·1 

I ~ 
14B 

147 

146 

149 

150 

15l 

152 

153 

154 

155 

156 


157 

158 

159 

160 

161 

162 

163 

154 

185 


Inquiry No. Page No. 


B6 COMPULINK CORP 35 
 Hl6 

167 

165 

159 

l 70 

171 

172 

17;; 
17~ 
116 

171l 
l17 

32 

178 

179 

160 

181 

~3 

182 

183 

18~ 
165 

l Sfi 
187 

188 

189 

l90 
rn1 
19;/ 
19l 
194 

195 


196 

197 

19 

199 

200 

~01 
262 

203 

204 

205 


20& 
207 

208 

20!l 
210 

2 11 

212 

214 

215 

216 

217 

21a 

2 19 

220 

221 

223 

224 

n~ 
226' 

227 


~i2 
11! 

230 


231 

232 


233 

Z34 
2.35 

2:'16 

237 

33• 
236 

239 

2~0 
2~1 
242 


2t.j 

244 

245 

24tl 

247 

24B 

COMPUMART 120, l21 

GOM PUPROIGODBOUl 78. 7 

COMPUSERVE. 464 

COMPUSYSTEMS 502 

COMPUTER CO MPONENTS4!>3 

COMPUTER DISC.Of AM . 424 

COMPUTER EXCHANGE 297 

COMPUTER FURN.& AOCSS. 426 

COMPUTE.A MAIL ORDER 212. 213 

COMPUTER PLUS ~SQ 

COMPUTER PAOFESSNAL 2iill. :>Bl 

COMPUTER RESOURCES 447 

COMP S HOPPING CNTR 298, 29!l 

COM PUTER SPCLTIES. 213 

COMPUTER TOOLBO 4(15 

COMPUTER WRHSE. !31 

COMPUTERS ETC. 9~ 

COMPUTERS ETC. 2A2 

COM PUTERS ETC. 459 

COlvl PtJTERS WHOl.o.ESALE 149 

COMPIJTERTIM E INC. 490 

COM PUiEAWARE 41i 

COMPUTERWORLO llffL. 43 1 

COMPUTE)( CORP es 

COMPUVIEW PROO.INC, 66 

COMPU\/ IEW PROD.INC. UT 

CONCORD COMP.PROO. 421 

CONCURRENT CORP 4114 

CONSUMER COMP 387 

CONSUMER COMP_491 

CONTEXT MANGMNT SYS 2.J 

COITON P.&SOC. 502 

ci:ou S HOP, THE 493 

CROMEMCO CV II 

CROMEMCO l 

CROMEMCO 2 

CUESTA SYSTEMS 4g;t 

CYBE.RNETICS INC 1!17 

0 a W DIGITAL 170 

DATP. AOYAL INC: . 197 

DATA•ED 18 

OATA-11>(' INC. J6S 

DATA·TVPE INC. )7 

OATAFACE ~U 

DATASOUTH COMP.CORP 77 

oATASOllTH COMP.CORP. 418 

D EALIN' .E LECTR 50~ 

DELMART-OE.LU)( CHK.PANTAS. 

136 

DELPHIC S YSlEMS 234 

DELTA PRODUC TS 25CJ. 251 

DIABLO SYS lNC J4.J 

DIGITAL .EOUIPMNT CORP. J07 

DIGITAL GRAPHIC SYS 1511 

DIGITAL MARKEtlNG 6 

DIGl1 AL RESEARCH ;!4 , 2;; 

DIGrTP. L RE;SE.ARCH 280. 181 

DISCOUNT SOFTWARE 398 

OMA J'J3 

DREj),M ELECTRO lCS 4911 

DUAL S'IS.CONTROL CORP. J2 

DUAL SYS-CON TROL CORP. 34 

DUAL S YS.CONTROL COl1P 36 

DUPRE ENTEAPR. 417 

DYMARC IND. 4:15 

DYNABnE BUSH.COMP. 70 

OVNACOMP .300, 309 

DYSA N COA P 264. 265 

ECLECTIC SYSTEMS :124 

ECOSOFT ~27 

EDMUND SCl~1lf1C' CO 447 

EOUCP.TIONAL ~~ICROCOMP 504 

E.LECmOLASS 406 

ELECTRONIC CONTROL ~ l.J 

ELECTRONIC SPCUSTS d46 

ELECTRONIC SYS.FURli 242 

ELLIS COMPUTING 10 

EMPIRICAL RESRCH GRP 4ij5 

EMUlOG 20I! 

ENERCOMP 400 

EPtC COMPUTER CORP. tG9 

EPIC COMPUTER CORP ~21 

EPSON AME AIC j), 194, 195 

ESSE)( PUBLISHI NG •35 

EXPOTEK 64 

fANTASl lC Slt.IU!.ATlONS 498 

FORD MOTOR CO. !:119 

FORETHOUGHT PRODUCTS ~46 

FOX & GELLER ASSOC ~\)J 

FSS 419 

FSS W2 
fUTRA CO. 20 


GENERAL ELECTRIC 00 111 

GENSTAR RENTAL HECTA l2B 

GILTRON IX,INC. 494 

GIL TRONIX,INC_49~ 

GNOSIS 32S 

GNT AUTOMAT~C INC 412 

H&.E GOMPUTRONICS J 15 

H!l.E OOMPUTRONICS 317 

HANLEY ENGNAING 48~ 

HA YOEN BOOK CO INC J93 

HAVES MICROCOMP.PROO. 127 

HAZE LTINE CORP 163 

HEATH COM PANY 2~1 

HEWLEn·PACKAAD 57 

HEWLETT-PACKARD 207 

HOUSTON INSTRUMENTS 59 

HOUSTON INSiRU"'1ENTS 59 

HUNTINGTON COMPUTING 341 

HYPEATEK, INC 72 

IBM lOJ 

ILLINOIS OOMP. PRO D. 502 

IMAGE TECH . INC 492 

IMl'RINT SOFTWARE 38S 

IMS INTERNATIONAL 241 

INDUSTRIAL RESOURCES 44S 

IN FOSOF'T COMP-SYS. 492 

INT'L.MICRO SYS. 211 

INTEGRAL DA TA SYS 104, l(J5 

INTEGRAND 42~ 

INTEL GORP 1B4. 185 

INTERACTIVE M ICROWRE 429 

IN TERMEDIA SYSTE MS 7B 

INTERTEC DATA SYS. 119 

INTROL COAP 496 

IOTC502 

IPEX I NT' L. 352 

ITHACA INTERS l'STEMS !I 

ITHACA INTERSYSTEMS 9 

JADE COMP.PROD. 512, 51J 

JADE COMP.PROO. 514 

JAMECO ELECTR , 522, 529 

JOA MICRODEVICES 520, 521 

JIM·PAK 497 

llADAK PRODUCTS 339 

t«ENGORE CORP. 4JO 

KEAN PUBLISHING 222 

KIRBY ENG. ASSOC. 495 

KIT.SO INC, 495 

K. IT-80 INC. 498 

KAA MEA SYS INT'L. 445 

LABORATORY MICROSYS. S04 

LEAOING EDGE PROO Clll 

Le.>! ICON CORP !10 

LWEBOAT ASSOC. J59 

LJK ENTERPRISES lNC. J31 

LNW f!ESEARCH 231 

LOGIOAL DEVICES 502 

LOMAS DATA PRODUCTS :l8l 

LYSEN COMP.SYS. ~90 

LYBEN COMP.SYS. 496 

MACAOTECH INT' L. 223 

MACROTRONICS 492 

MAGNOL IA MICROSYS. 494 

MARK OF TH E: UNICORN 237 

MARYMAC INDUSTRIES 2.61 

MAXELL DATA PRODUCTS 18J 

MAXTEK 4Jl 

MCGRAW-HILL BOOKSTORE 210 

MCGRAW·HILL MAG. 123 

MCGRP.W·HILL RESEARCH 409 

MCMI LLAN BOOK CLUBS )37 

MEADE'S DATA SYS. 492 

ME DIA DISTRIBUTING 444 

MEDIAMIX 192 

MEMORY MERCHANT 225 

META COMPANIES.TH E Z7 

ME fAVAN INC. 500 

MFJ ENTERPRISES ING 143 

MICRO llGE COMP.STORE 113 

MIC RO BUSINESS WORLD 1~7 

MICRO SUSN.ASSOC 352 

MIC RO Dj),TA BASE SYS n5 

MIC RO DATA-TEK 450 

MICRO EXCHAl'IGE,TH!e 3:ll! 

MICRO FOCUS 133 

MICRO MAGAZINE ~95 

MICRO MANAGEMENT SYS 429 

MICRO MFG SYS . 444 

MICFIO MINT •l07 

MICRO PRINTER MRKTG 101 

MI CF<O PRO INT'L 2BS 

MICRO SC'I 6 I 

MICRO TERM 157 


To get further information on the products advertising in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
fist. Add an I B<ent stamp to the card, then drop It In the mall. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big­
ger BYTE. The Index is provided as an additional service by the publisher, who assumes no llablllty for 
errors or omissions. *Correspond direaly wrt.h company. 
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MICRO WORKS. THE 425 

M ICRO·SPOT ELECTR. 490 

M ICROD'fNAMICS 492 

MICFIOHOUSE 159 

MICROMAll 396 

M ICROSEITE INC. ~ga 

MICROSOFT !CPO) 323 

MIC RDTAX 460 

MICROTECH E.l';PORTS 443 

MICROTEJ< INC. 363 

MIKOS469 

Ml~LER MtCAOCOMP.SERV. 228 

MILWAUKEE COMP.INC 329 

MIN MICROCOMP SFTW 36:/. 

MINI COMP.SUPPLIERS 110 

MINI MICRO MART 184, 49\l 

MOORE BUSN . FORMS 41;9 

MORGAN PRODUCTS 427 

MORROW OE.SIGNS 143 

MOUNTAl~t COMPUTER 19 

MOUNTAIN VIEW PRESS 30:> 

MSD 4~J 

MTl.INC. 471 

MULTI BUSN.COMP.lNG. 174 

NASHUA CORP 472 

NCGIAFIPS 397 

NCL DATA INC _~~1 

NEBS 318 

NEC HOME ELECTR.USA 135 

NEECO l05 

NET PROFIT COMP. 182 

NETRON•CS 252. 25J 

N8WORK CDNSllLTING CORP 4-$ 

NEW GENERATION S'<S. 463 

NORTH STAR COMP. 2~4 . 245 

NORTHROP 295 

NAI SCHOOLS ELEC'TR.DIV. 4:13 

OASIS SYSTEMS 22 

OLV MPIC S.A LE.S 4 17 

OMlKRON J21 

OMNI RESOURCES 383 

ORANGE MICRO 220, 221 

ORANGE MICRO 227 

ORVX SOFTWARE 376 

ORYX SOFTWARE 470 

OSBORNE COMPUlERS 31 

OSBORNEIMCGRAW·HILL 116 

OSBORNEIMCClRAW·HILL 117 

OSBORNEIMCGAAW-HILL tl8 

OSBORNEIMCGRAW·111LL 20S 

OSM COMPUTER 151 

OWENS ASSOC. 268, 269 

PACE •34 

PACIFIC COMP 6RK.. 215 

PACIFIC EXCHANGES 440 

PACIFIC EXCHANGES 400 

PACIFIC EXCHANGES ~94 

Pf..CIFIC EXCHANGES 49B 

PACIFIC EXCHANGES 502 

PACIFIC E,XCHP.NGES 504 

PALOMAR COMP.EOUlP Sill 

PAN AMERICAN ELEC INC. :S25 

PCD SYSTEMS INC. 24~ 

PERCOM DATA 7 

PERCOM DATA 167 

PEACOM DATA 167 

PERCOM DATA 167 

PERISCFT ING. JBS 

PERSONAL COMP.OWNERS 430 

PERSONP.l COM P.SYS 458 

PERSONAL SIW-V1$1CORP 89 

PHASE. ONE S YS.INC. 367 

PICKLES & TROUT 421 

P.MX ASSOCIATES !17 

POPULAR COMPUTING 251 

POTOMAC MICRO·MAGIC 431 

PRACTICAL PERIPH I!> 

PRIORITY ONE 505, 507 

PRIORITY ON!i 5011, 509 

PRIORITY ONE 5!0, 511 

PROGRAMS UNLTD. 500 

PAOTECTO ENTERPR. 490 

PURCHASING Acre.NT.THE 27tl 

PURCHASING AGE.NT.THE 423 

OUj),ORAM CORP ~67 


OUALl i Y COMP.PARTS 492 

OUALl 'TY COMPUTER 300 

QUALITY SOFTWARE 113 

QUASAR DATA PROO INC. Jllil 

DU EST ELECT R. 50J 

DUME CORP. 17 

R.C.ElfCTRONICS 224 

A.A.SOFTWARE 15"1 

AACE'T COMPUTERS 370 

RAG ET COMPUTERS 370 

RADGO SALES ~H 

RADIO SHACK CfV 

R,ANA SYSTEMS 12, 13 

RANDOM HOIJSE 405 

RCA 130 

RCA 50LID STATE 62, SJ 

ACE 415 

-5 C DIGIT AL 226' 

s, 100 l t~C 425 

S.P.C.TECH.INC. 160 

SANDHU MACHINE DESN._ 3 IE 
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Reader Service 

Inquiry No. Page No. 

344 SANTA CRUZ SFTW.S ERV. 236 

345 SANYO COMMUNICATIONS 95 

JA6 SATURN SYSTEMS INC. 492 

347 SCIO N CORP 5 

:l48 SCITRONICS 332 


SCOTISDALE SYSTEMS 202 

349 SCA ELECTR. 504 

350 SEATTLE COMP PRODS 155 

430 SIERRA DATA SCIE NCES 335 

351 SILICON VALLEY SYS.INC. 465 


SINCLAIR 92, 93 
352 SLUDER 500 
353 SOFTECH MICROSVS 401 
35~ SOFTWARE CONSLTG.SERV. 496 
355 SOFIWARE DISTR. 37 1 

34 	 SOFTWARt HOWS 27 1 

SOLID STATE SALES 439 


356 	 SORRENTO VALLEY ASSOC 439 
SOURCE EDP 346 
SOURC E EDP 34 7 
SOURCE TE LECOMM.COHP, 375 

441 SOUTHERN COMP.SYS 405 
357 SSM M IC RO COM P PROD 11 
358 STANDl\RD MICROSYS.INC. 390 
359 STANDARD SFTW.CORP. 394 
300 STATCOM COR P, 33 

Inquiry No. Page No. 

426 STATIC MEMORY 379 
36 1 STRAWB ERRY TREE COMP. 110 
362 STAEET ELECTR CORP 373 

SUBARU OF AMERICA 291 
36;1 SUBLOG IC 306 
364 SUNN Y INT'L. 468 
365 SUPERSOFT 99 
366 SUPERSOFT 203 
367 SUPERSOFT 314 
368 SY BEX 263 
369 SYSTEM 300 500 
370 SYSTEMED 500 
371 SYSTE MS GROUP, THE 29 
372 SYSTEMS G ROUP, THE 29 
373 SYSTEMS PLUS INC. 403 
374 TAB BOOKS 3-85 
375 TALL TR EE SYSTEMS 504 
376 TARBELL ELECTR. 377 

TECHNICAL SYS CONS 129 
377 TECMAR INC 63 
378 TECMAR INC 275 

TEKTRONIC 364 
379 TEL ECON SYSTE MS 500 
380 TELEVIDEO IN C 65 
381 TELEVI DEO IN C 152, 153 
382 TERMINALS TE RRIF IC 164 

Inquiry No. Page No. 

TENLEY DESIGN 498 
38.J 1ERRAPIN INC. 283 
3S4 TEXAS COM P.SYS, 293 

TINN EY.RBr .G RAPHICS 455 
355 TNW CORP. 425 
386 Tf!ANSNH CORP. 434 
387 TRAXX COMP.CORP. 215 

TRISTAR DATA SYS. 122 
389 U.S. M ICRO SA LES 5 18. 5 19 
390 U.S. ROBOTICS 360 
392 UNISOURCE ELECTR,INC 274 
~39 UNITED CONTROLS 405 

UNITED SFTW.OF AMER. 109 
393 VECTOR ELECTA. 410 
394 VECTOR ELECTR. 410 
395 VECTOR ELECTR. 4 10 
396 VECTOR ELECTR. 4l0 
397 VECTOR ELECTR. 410 
398 VECTOR ELECTR. 410 
3gg VECTOR ELECTR. 410 
400 VEC TOR GRAPHICS 175 
40 1 VERBATIM CORP 255 
432 VICTOR DATA PROO. 3G5 
402 VIOEX 21 
403 VISIBLE COMP.SUPPLY 354 
404 VISTA COM PUTER CO 177 

Inquiry No. Page No. 

VOTRAX 330 
VR DATA 345 

440 VYNET CORP. 405 
405 W AL KER. WILLIAM 494 
406 WARN ELECTRONICS 352 
407 WASHINGTON COMP.SERV. SC5 
406 WESPER M ICRO SYSTEMS 168 
409 W ESPER MICRO SYSTEMS 169 

WESTICO INC. 165 

4 10 W ESTICO INC. 496 

411 WESTWARE 1d5 


WHITESM1THS L TO 14 1 
WICAT SYSTEMS 71 

412 WIGGLESWORTH,C.J , 406 
413 WILD FIRE PUBLISHING 260 
41 4 WILD H ARE COMP.SYS. 219 
415 WINCHE NDON GAP.THE d96 
417 WINTEK CORP, 494 
340 WINTERHA LTER & ASSOC. 160 
419 XAVAX CORP. 196 
43 1 YOR K· l O 502 
420 ZETA PRODUCTS 500 
42 1 ZILOG COMP SYS. 402 
422 ZOBEX 151 

'Corr·esµo nd direc tly witli cornµn.1.11 . 

National Advertising Sales "epresentatlves: 

Nortt,east (617) 444-3946 

ME, NH, VT, MA, CT, RI, DE, MD, 

VA, WV, OK, TX, URstate NY, 

Eastern Canada 


Hajar Associat es 

2~0 Hillside Ave. 

Needham Heigh ts, MA 02194 


Mid Atlantic (201) 741-7744 
NY, NYC, NJ, PA 

Hajar Associates 
321 Broad St. 
Red Sank, NJ 07701 

Southeast (JOSJ 628-3525 
NC, SC, GA, FL, AL, MS, TN, KY 

Hajar Associates 
Dlplomate Bldg. 
5400 Dlpfomate Clrcle 
Suite 272 
Orlando, FL 32810 

Midwest (312) 966-0160 
MN, WI, Ml, IA, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 

Hajar Associates 
5225 Old Orchard Rd. 
Suite 50 
Skokie, IL 60076 

Northwest f415J 964-0706 
AK, HI, WA, OR, ID, MT, WY. 
Northern Callfornla, Nevada Except 
Las Vegas, Western Canada 

Hajar Associates 
1000 Elwe.11 Ct. 
Suite 124 
Pa!o 'Alto, CA 94303 

Southwest f714J 540-3554 
UT, CO, AZ, NM, Las Vegas, 
Southern· Callfornla 

Hajar Associates 
3303 Harbor Blvd. 
Suite H-4A 
Costa Mesa, CA 92626 

European Advertising Sales Representatives: Michael Sales 
1 7 rue Georges Bizet 

Simon Smith Hans Csokor F 75 116 Paris, France 
34 Dover St. Publlmedla 
London WIX 3RA Velthgasse 6/3 A. Fabio Guarnieri 
Engla nd A- t037 Vienna, Austria Via Bracchlnl I 

20123 Miian, Italy 
Andrew Karnlg Fritz Krusebecker 
Andrew K~rnlg & Associates Lleblgstrasse 27c Mrs. Gurlt Gepner 
Kungsholmsgatan 10 D-6000 Frankfurt/Main 1 n 5 Yosephtal St. 
1 I 2 27'Stockholm, Sweden West Germany Sat Yam, Israel 
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Elephant '" f loppies. sofr sector. And they sel l a t some of the lowest 

They' re guoranleed lo meet or beat every indus­ pnces in the business. 

try standard for qua lity_They come standard with Elephant Flexible Disks. 

reinforced hub rings ot no extra cost . They come They're heavy duty. They work for peanuts. 

1n every popu lar 51/4 "model, in both hard and They never forge t. Get yourself a trunkful. 


HEAVY DUTY DISKS. 

Distribu ted Exclusive ly by Leading Edge Products , Inc. , 225 Turnpike Street, Conlon, Mossochusetts 02021 


Co ll : toll-free 1-800-343-6833; or in Massachusetts co ll collect (617) 828-8150. Telex 951-624 . 


Circle 212 on Inqu iry card . 



Radio Shacl''s top-of-the-line TRS-80® Model lI is 
more than a computer. It's a versatile, stand-alone 
system that's the heart of a multi-purpose worksta­
tion. You can use the Model II by itself, or with a 
printer and other peripherals to accomplish a wide 
variety of tasks. 

Profe11lonal Bu1lne11 Appllcatlons. A complete 
Model ll business system has the storage capacity 
and expandability to streamline your accounting, 
inventory control, order entry, and many other tasks. 
We also have ready-to-run software for legal, medi­
cal, and other specialized applications. Best of all, 
every Radio Shack software program can be put to 
work without formal operator training, thanks to our 
easy-to-understand documentation. 

Management Assistant. The TRS-80 Model ll is also 
for managers. It can help with planning and model­
ing , word processing, electronic filing , statistical 
analysis, and much more. You can do jobs that are 
too "hot" to wait for shared computer time or too 
small for cost-effective handling by your company's 
mainframe. Putting a Model II by your desk is one of 
the easiest ways to boost your personal productivity. 

Ila I I 

Program Development. To meet your specific re­
quirements, Radio Shack offers you a choice ?f 
Model ll programming languages. We have BASIC 
int'erpreter and compiler, COBOL, FORTRAN and 
ASSEMBLER. In addition, Model II's sophisticated 
Disk Operating System has many powerful features, 
yet It's easy to use. It gives you a fu ll set of library 
commands, utility programs and useful system rou­
tines that can be called directly by user programs. 

Bl-Sync Communications. The TRS-80 Model II Is 
Ideal for use in existing data processing operations 
because it offers the versatility that a mere terminal 
lacks. With our bi-sync communications packages, 
Model II provides low-cost access to large main­
frame computers. With our exclusive TRS-80 VIDEO­
TEX software, you can also access data base net­
works and information services. 

Ifs Affordable. Model II systems start as low as $3899. 
Let us show you what the TAS-80 Model II can do 
for you! Drop by a Radio Shack Computer Center 
or the expanded computer department of selected 
Radio Shack stores and dealers nationwide for a 
personal demonstration. 

,-	 ~~------, 
I Tell me morel Send me a free TRS-80 Computer Catalog. I 
l Radio Shack, Dept. 82·A-128 J
I 1300 One Tandy Center, Fort Worth, Texas 76102 I 
I NAME _________________ ' 

The biggest name In little computerani 	 II COMPANY II 

I ADDRESS IA DIVISION OF TANDY CORPORATION 
Retai l prices may vary at Individual stores and dealers. I CITY STATE __ ZIP I 

Optional-extra equipment requ ired for some appllcetlons. L-~------~--------------~ 
Clrcle 335 on Inquiry card. 
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