


A new small computer 

t at won't limit you tomorrow 


New Cromemro System One hown with our 
hlsh·eapabilicy te11min I and printe,. 

Expandability 



Here's a low-priced computer that v.ro11't run out 
of memory capacity or expandability halfway 
through your project. 

Typfcally, computer usage tends to grow, requir­
ing more capability, more memory, more storage. 
Without a 1lot of capability and expandability, your 
computer can be obsorete from the start:. 

The 11 ew System One is a real building-block 
machine. It has capability and ,expandabiHty by the 
carload. 

Look at these features: 

• .ZSO.A processor 

• 64K of RAM 

• 780K of disk storage 
• CRT and printer interfaces 
• Eig:ht 'S.100 card slots, allowing expansion 

with 
- oolor graphics 
- additionaJ memory 
- additional interfaC1es for l eoommunica­

tions, data acqu"sltion, et<:. 
• Small size 

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

Model CS-1 is much greater than what is typically 
avai lable in small computers. But hew,e, too, you 
have a choice since a second version, Model 
CS.1H, has a 5'' Winchester d rive ~hat gjves you 
S m~aibytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABIUTY 

Believe it or not, this new computer even offers 
multi-user c~ pability when used with our advanced 
CROMIX operating system option. Not only does this 
outstanding O/S support multlple users oni this com· 
puter but does so with powerful features li~e multi-

pie directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as welt 

In add ition to our highly-acclaimed CROMIX, tllere 
is our coos·. This is an enhanced CP/M type system 
designed for singl.e-user applications. CPIM and a 
wealth of CPIM-compatib l.e software are also 
avai lable for the new System One th rough third­
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 
This smaU computer even gives you the option of 

outstanding hign-·r,esolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's ou1r tremendously wide range of 
Cromemco software induding packages for wofd 
processing, busine-Ss, and mud1 more, au usable 
with the new System O ne. 

ANTl-OBSOLESCENCE/LQW..PRICE D 
As you can see, the new One offers you a lot of 

performance. It's ob111iously desisned with anti­
obsolescence in mind. 

What's more, it's priced at ·Only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more them 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small- 7" high. And it's all­
metal in construction. It's only 141/a" wide, ideal for 
desk top use. A rack mount option hS a1lso available. 

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

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

•CllQMlK ,nd COOS are tr~<lil~ ill(, 


1Cl'IM "' J !r.od('m;Jrll ~ !Jis"olall Rt....uch 


C3 Crainenaeon• 
l n~ o r po ra l •d 

2ao BERNARDO AVE.. M•OUN1TA! NVIEW, CA MD4D • (•ti) 994-7400 
Tomorrow'• compu1ers today 



Managemenl Information Display lJhrasonk ~rt s.ector Jean ProceM Control 

Get the professional color 

display hat has 


BASIC/FORTRA simplicity 


LOW~PRICE O; TOO 
Here's a color displ y tnat has 

everything; professiona 1-1 eveI resolution, 
enormous color range, easy software, 
NTSC conformance, afld low pri.ce. 

Basica.lly, this new Cromemco Model 
SDI• is a two-board interface that plugs 
inlo ;my Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high.qual ity, hish· 
resolution di~plays (756 H 482 V pixels). 

When we say the SD I resu.115 in a high­ Model SDI HIKl'l•lta4llution Color DISPLAY MEMORY 
Gr pliiCl lnlnf.icequality professional display, we mean you Along with the SDI we also offer an 

can'1 get higher resol:ulfon than this oplional fast and novel two·por:t memory 
system offers in an NTSC-conforming that gives independent high-sp~d access

HIGH RESOLUTIONdisplay. to the computer memory. n l\'\'o-port 
The resolution surpasses that of a color The SDl's high resolulion gives a memory stores one full displa y, permit­

TV picture. professional-quality display that strictly ting fas t compu ter oper lion even during 
m ets NTSC requjrements. You get 756 display.BASIC/FORTRAN progra11nming pixels on every visib le line of the TSC 

Besides its high resolution and low standard display of 462 jmage lines. Ver­ CONTACT YOUR REP NOW 
price. the new SDI lets you control wjth tial line spacing is 1 pixel. The Model SDI has been used in scien­
optional Crom mco software package To achreve the high-quality display. a tific: work, engine ring, business, 1V, 
that use simple BASIC- and FORTRAN· sepa rate output signal ls produced for color graphics. and other areas. ll 's a 
Ii ke commands. each of the three componenl colors (red, good example of how Cromemco keeps 

Pick any of 16 co lors (from a gree,n, blue). This yields a sharper image computers in the field up lo date, since it 
4096·c:olo.r pa~etle) with instructions like than is possibl using an NTSC-composlte turns any Cromemc:o computer into an 
DEFCLR (c, R, G, B). Or obtain a. ci rcle of video signal and c:o!or TV set. Fu ll image up-to-date coJor djsplay computer.
specified size, location, and color with quality is readily realized with our high· The SD I has still more features tliat 
XCIRC Ix, y, r, cl. quality RGB Monitor or any conventional you shourd be informed about. So contact 

red/green/blue monitor common in TV your Cromemco representative now a.nd 
·u.s. P<11. o. <1121281 work. se al l that lhe SDI will do for you. 

Model SOI plugs into Z-2H 11-megabyte 
nard disk oomput r or any CllOlfl('ll1CO 

computl"f 

C3 Cro111enaco 
lnoorpor111 ted 
280 DIER NARDO AVE., MOUNTAIN 'VIEW, CA 94040 • {411!i) 984-7400 
Tomorrow's computers 1od11y 
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" . .. stands well above 
other S-100 graphics dis­
plays in its price and per­
iormanoe range. 11 

BYTE, Produe'l :Rev w 

\\ __ _better monochromatic 
. . . display . - - - " 

ELECrRONIC DESIGN. 
1981 TEclinology forer:ast 

MICROANGELO 

ffiGH RESOLUTION GRAPHICS 
51 2 x 480 resolution black and 

RS-170oom· 
posits or direct 
drive output 

Local or external 
sync g:eneral:ion 

4MhzZ80 
microprocessor 

60 herb rea l­
Ume dock 

8 level interrupl 
lie-in 

IEEE SlOO bus 
compatible 

Screenware™Pak I 
A 4K byte operating sy.stem resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware™Pak.II 
.An optional software superse·t of Pak I which 
adds circle generation, polygon flood, program­
mable split screen for separate graphics and ter­

SINGLE BOARD COMPUTER 
white and vivid color displays 

Light p@D 

inhufaae 

Time multi· 
plexed relresh 

4K reside.al 
Screenware™ 

Pak [ operabng 
system 

32K RAM 
iso!aled l:rom 
hwl a.ddJess 

space 
High spood 

communications 
a.ve1 p 1allel 

bus porls 

And now . .. COL·OR!.! 
The ne·w MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a foll 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million tluough the program­
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray lsvels; blink­
ing bit plane, and a highly visual color editor are 
standard. 

minal UO, relative coordinates, faster vector and 
charncter plotting, a macro facility, full UCSD SCIDN 
Pascal compatibility, and more. Ci rcle 328 on Inquiry card. 

12310 Pinecrest Road • Reston,. VA 22091 • (703) 476-6100 • TWX: 710-833-0684 
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Editorial 
~ 

Local Networks 
Are Buzzing 

by Chris Morgan, Editor in Chief 

Buzzw rds ar a way of life in the computer industry, and the latest buzz~ 
word (or, to be more correct, buzz.p/1ra.s11 ) among computer cognoscenti is the 
focal Metwork. Networks in one form or another have be n with us for some 
time. IBM's SNA n twork and th c X25 public network from 150 (In ternational 
Standards Organization~. u ed by Tymenet and Telenet, are systems designed 
to transmit huge amounts of data over Jong distances. But iecently a whole 
new ·ndus~ry has sprung up to serve personal computer owners who want to 
send · lectronic mail or shar the other resources o a local network. 

This month we present seve.ral articles about loca~ networks , including one 
written by Harry J Saa.I, President of Nestar Systems Inc, called ''Local-Area 
N t'works: Possibilities for Personal Computers.'' ff an excellent overview of 
loi:al networks, their history, and the current state of the art. Much of the im­
pe~us behind the blossoming local-network field comes from Ethernet, Xer x's 
high-end local network system that can transmit up to 10 megabits per 
second (Mbps) of information be ween users. You may have seen. the :recent 
tel vision advertisements for th Eth met sys t m. 

Although Ether.net works well for large-scale systems employing minicom· 
puters or mainframes, it's< cas o overkill or microcomputers, which have 
inherent speed limitations. Two local network schemes, bo·lh patterned in ne 
way or another after Ethernet, n.ow exist to serve the microcomputer ma.rket. 
On suc:h n twork. made by es tar, is de crib d in d tail by Dr. Saal. The 
other is a relative newcomer - Corvus's Omninet. 

Comparing Two Systems 
Whil the Nestar system, offid lly caUcd the Cluster / One Model A, is 

designed exclusively for use with App]e 11 compute·r , the Omninet system 
aUows users to mix and match such computers as tlie App.le II, Radio Shack's 
TRS-80, the Onyx, ;md computers using th LSl-11 proce sor and th S-100 
bus. 

The data-tra nsfer rate of the Omninet system is 1 Mbps, compared with 
Nestars 240 kbps. Although Omriinet is technically four times faster than the 

estar system, the numbers can be misleading because th actual amount o 
tim spent tr-an mitting or receiving data ~o and fr m th n tw rk usuaUy 
represents only a fraction of he total comp ting time. Recent tests by Xerox of 
rhc Eth met system bear out th s re ults . 

Of more importance to the average user is the network's reliability and how 
ea y it is to use. Th estar system has been around or mor than two y ars 
and has earned high marks for reliability and sophisticati n. k 's particularly 
well suited to dassroom lJSe, and I have seen the system at work in many 
s hools around the country . The Omninet system is just beginning to appear 
on the mark.et, and we pfan to r·eview it in detail in a futur issue of BYTE. 
Aside from its ability to handle a variety o:f computers, Omninet also offers 
the at'lracti n of low pric . The hardware cards for th Appl IL TRS-80, and 

http:Ether.net


• •••••••••••••••••••••••••••••••••••••••••••••••••• 

Ne....v! Controller and Drive s . 

xpect more from Percom. You won't be disappointede 
Percom•s doubJe.d er it Z Controlle-r for the H-89 is 
now ilivailable. 

Check its many outstanding features. 
And keep in m.ind its from Percom a c-ornpany 

that introduced i ts first disk system iq 1977. 

• Controls up to four single- or double-headed mini-disk drives. 
• Handles 35· , 40-, 77. and 80-track drive , nd other l~nd rd 
track d nsilies. • Formatied data storage capacity or 80-track dis­
kettes is over 368 Kbytes. Forty-track diskett store over 1 4 
Kbyles- CapaclHes for other track densities arc proportion.al. A Z 
system wilh four double-headed, 80-track drives provides almosl 
3 megabytes of on-line data. • The Z Controll.er co-resides with 
your 1-l -89 disk drive co11lroller. Your sortware can select e ither. 
and you don 't have lo mov drlv around \Uh n switching be­
tween systems. • The Z Controller includes Percom's proven dlg ­
ilal data separator circuit and dependable wrlle-precompens.alion 
circu Ii. Ex~ecl reliable disk opera lion for a long, long lime und r 'Z' 
conlrol. • The Percom Z Controller is priced al only •2 ~ LJ~ . com­
pl t 1.1.1Uh HOO .c;ompa1.ib1e disk drivers on diskette. internal int.er· 
connecting cable and compreh nsive us rs manua l. 
Svstem rnq uirem ents.- H-89 Cornpuler wlth 24 Kbytes memo­
ry ~min) , Replacement ROM Kit H-88-7 and HOOS 2.0 . 

PERCOM DATA CO MPANY, INC. 
2 ,i Iii. KIRBY GAAL.ANO, 'fE)(AS ?'50<!2 

12i 412'72"3421 

Add On Z Drives for H-89, H 8 ComputE1rB 

• Forty- and eighty- ack densiti~ in either l · or 2-drive modules" 
• A!I drives are rated for single- and doublc·<lensily operation . Wilh 
a Z Controller, an 80-trcick drive can s tore over 364 Khyles tfor· 
malted, one-side). a 40-track drive can store over 184 Kbytes. 
• Some model permit " mppy" tor..ge, le!ting you flip dl \<ette 
and store files on the second side. • Z drives are fu:tly les ted, indud· 
ing 48-h ur op raling bum-In lo prevent ·sh lpment of drirves with 
latent ddects. • Assembled nd tested one-drlve 1.m fr m only 
$399, two-drive units from only 795. 

Sy tern req,uiremei:W - H-89 or H-g compuler wlth 16-Kbyte 
RAM, Healh first-drive floppy disk syslem, HOOS and drives inter· 
conncc 'ng cable. (Two-drive interconnecti11g cabt opU011alty 
available from Percom) 

PlllCES AND SPECIF! ATIO s SUBJECT TO CHANGE WITHOITT on 

W t h for announ ement of 'Z' CPIM. 

.• 	 •.., 
• 	 Yes I' d like to know m(llt' <1boul l'mcom Z <lnvl<!~ amJ 1he : 

Z Conlrotler Rush me fre!! li1P.r;it1tre •.. 
Send lo 	 • 
PERCOM DATA COMPANY. Inc. Dept. 26 -802 : 
2 11 N. Kirby SL Garland TX 75042 ! 

•..
• 

--------------~~~~----------------------~ "' 
I O' •• 

~~-IC-1'1------------------------------------------- : 
~,,~-,------------------------------..sb--to------------ : 

Toll-Free Order Number. l -800•527-:1592 	 • 
------------------~------------------------~ .• 

• l ' l l'E.11 ~ DATA COMPANY, Inc 	 ..•MAlL fOOAYlPBlCOM, zi;n <IO or.d ZFD SO "' lr,,.hm.lrks of P<1ca n Dot~ Comj>Ml~' •CP M t. o lr.'ldomoll< ol ~IR-ch C<1fl"O' !!on • 
'•~······································~~··~·~~i~ 
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PROFESSIONAL PASCAL 

11.i~~ill/ 

New~lot 


. YMBOLIC DEB GGER 
This fourth generation ersion or our reliabl .. Z-60 
m1tiv oode·compil.er adds the two features 
professionals ask for: 
+ SWATf"'-an interactive s1rinbolic Pascal debugger 
lhat aUows easy .ermr detection. 
+ Over l.ay -that al.I.ow larger programs to run in 
limited memory. 

A compiler for Professional pr·ogranuners 
Pa ca / Z is a true Pascal. Ud ose I follo•llS the J nson 
and Wirth st ndard wit 1aminim1m of xte s·ons 
designad lo aid th s ri·ous program developer in 
produ ing extremely compact, bus-rree code that 
ru · fAST. 
Pase l/ Z generates Z-80 nalive code Lhal is ROM ble 
and Re-enlranl. Permits separate compilation, direct 
file access , external routines and includ11s a relocating 
m cro assembler and Microsoft ornpalib le lin er. 
Ar.id oocJ.e written for PascaJ/Z is fully compatih l1:1 
w 'th J•PAS 8000, our new nat iv; cod Pa&cal compil r 
for Z -8000, to guarantee graceful migralion lo 
16 bit operation. 

Get uThe FACTS about Pascal" 
Confused about which Pascal lo buy? 

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

in our new booklet Dmo't huy a Pllli a.I 
c.ompi]er unti] you've ~ad it.. 

Call us for a &ee copy: 
800-847-2088 

(oulslde I YS ) 

or 607-257·0190 

And ask your lo cu1 
f uJj.sendce 

compul or daofor 
obour our 

Pu!!c:al! Z 
demo package. 

Dan~®a~~~~~~g~P,~' 

Micros for bigger ideas. 

•tha·ca lntersy:rdems hu:. 
1650 I lanshaw Rd " Ithaca , Y 14850 • TWX 510 255-4346 

.K. Disl rl bu lo r; 
1U111ca nter5yi;tems (U.K.)Ud . 

r.oleddHu Road London 6 8ED Phone: 01·341 2447 T lex: 29!l5G B 

Edltorl•I------------------------­
S-100-type computers cost Jess than $500 each, mea.ning 
that ~wo interested n~two:rkers could a.ssemble a m'nimal 
two-node network for Jess than $1000. The only addj ­
tiona] cost is fol' the twisted-pair wiring used to connect 
the two computers. o central control compute.r is 

, 	ne ded to run the network . 
Data is transmitted on the Omninet in blocks of ASCH 

characters using soHware tools called pipes, reminiscent 
of the pipes used in th UNIX op rating system bu 
aper ting in a different manner . ln this way, machines 
having incompatibJe perating systems (such as CP/M 
and UCSD Pascal) c n communicate, albeit with some 
limitat ions. 

Comparing Nesta.rand O mninet is like comparing the 
proverbial apples and oranges (pun intended). Omninet 
is attract iv for · ntry-Ievel users, and it's the onJy choice 
if you wan to ombine various brand5 of compuiers. 
Although rumo.r ha it that estar is e.xpressing an in­

1 

terest in other brands of computer-s besides Apple, th 
company ha mad n offi ial statement on tlie subject. 

estar has its own advantages, including its exc llent 
track record. The file server used i.n the Nestar system is 
ac tually an Appl•e JI computer, which can act as a spare i 
needed in the system. Also, estar offers extensive and 
well-documen~ed software. The estar system .N:quires 
16-conductor rjbbon cable for computer interconnection, 
comp01Fed with h'll'isted-pair wire for the Omninet - a 
cost saving for the Omninet user. 

Corv us i adiveJy promoting Ornninet as an industry 
standard for rnkrncomputers . Onyx already has bought 
an Omninet license, and the Japan se are reportedly in­
t rested in the network. (l recently saw a very interesting 
hobbyis -d signed loca network system at tli offic o 
ASCJJ magazine in Japan. We hope to teJI you about that 
in a future issue.) 

Siggraph '81 
As I write this, ~he '81 conference of Siggraph (the 

ACM's special interest group for computer graphics) is in 
:full swing in Dallas, and it ' a winner all the way. Ken 

, 	 Livingston (who, with Mark Dahmk , reviewed Siggraph 
'80 for us last year)1 is on hand again , and his foll report 
wiU appear later this year in BYTE. Without trying to 
steal Ken's thund r , I must· say that never be ore have I 
seen such exciting portents for the futu.l'e of computer 
graphics as I've seen in the last few days at this con~ 
ference. The demonstrations of the latest computer 
animation left aU previous efforts in their wake . 

T he rost r of attendees includes just about everyone 
doing meaningful work in the computer graphics field. 1 
wi h continued success to Siggraph, a nd I hope many of 
our readers can attend Sigg:raph '82, to be held in Boston 
next summer. Por more information, write to Elaine 
Sonderegger, Siggraph '82 G neral Chairman, at POB 
353, Derby CT 06418. • 

Circle 185 o.n Inquiry catd. 
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The ultimate s 'ngfe user ma.chine 
The PIJS-ao r"' with Cache BIOS1 is a 
professiona) system designed for the 
most rigorous single user CP/ M 
environments ... in business, software 
development, scientific, educational 
and industrial research . . . where 
speed and program space a:re critical 
factors. 

ymBIOSi ,quadruple p ed 
No matter wh thigh-level language 
you use .. . Cobol , Basic, Fortran, 
PL/ 1 • or Pascal . .. PDS·B O offers more 
speed. power and reliability than any 
other flo py based CP/M system 
currently on th market. The 
lnterSystems Cache m os fnUy 
exploil th advanced DMA and 
interrupt features of our reliab le 
Series n hardwm:e to buffer w hole 
tracks in extended memory so most 
,operations run two to four times 
fas ter than on other floppy based 
systems ... actua lly equals the speed 
of many small hard disk systems. 
And Cache BlOS also provide many 
sophistical d syst m test and 
protection fea tures lo assure reli.ab l'e 
operation. 
An ad vanood CP/M 
.appUcal·ion system 

PDS-80 has all you need for 
comm rcial sys t ms integration and 
applications software d ve]opment .. . 
includ ing a choice of the tndu try' 
only integral fl,bil front panel. Best of 
a.11 , PDS-80 aHo·ws the systems 
ln legrator or appHcatl:ons cfove[oper 
ad dre sing a vertical market lo 
develop on the same compo nen ts he 
con figures for resale. The highJy 
expandable modular des.ig,n with 

ZOslot S-100 mainframe allows a lmost 
uni 'mit d options lo suit ny nd use 
nviromnent . . . including a choice of 

tabletop or rackmounl design. 
]nterSystems wrn work with you al 

whate\ler level fa apprnpriate t 
configure the lfil'get sY'Stem you netid 
. .. right up ta foUy assembled and 
test d systems wit h nappy and 
W'nchesler dis d rive . 

ull · oftware upporl 
In addition to h1lerSystems' Cache 

BIOS nd the CP/ M operati ng 
syst rn , mod s of DS·BD 

can include 
Pas-cal / Z, 

our highl;r acclaim. d Z-BO native 
code Pascal compiler, and lnle rPak 
80 , ii special Sel of 11li mes 
induding a powerrul screen editor 
and versatil spoiling ditor l.o assist 
in the r pid editing, proofing and 
docume Hf ion of yo·u r cod . h so 
powerful prof.tramming aids ~r also 
ilvaHabJe as standalone products. 

Clrc 

It's upg;rad able! 
Both lrnrclw.arn and oftware are 
designed to provide for upgrade to 16 
b.it operation. Programs wriUea for 
Pascal/Z. a.re fully compatible with 
I•Pas B,000™, our Z-8000• native ro de 
compiler, and all PDS-80 systems are 
upgradeable to our Hi bit multi-user 
DPS-8000. 

We build mic 11s for higge.r ideas. 
Your b ig ideas. We're ded icated to 
providin g the co mputer pw fessional. 
. .. Systems ]ntegra tors , comm·ercial 
program develo pers, scientific and 
industrial pmgrammcrs . .. w ilh 
professional hardware , nd softi.var 
tools . And ·we support our cus tomers 
to l h fuUest , with complete, 
professiona] documen la Ii on, 
ap pJication engineering consu Ita tion, 
and prompt. responsive service both 
from the factory and through fac.tory­
authorized service centers. 

Call us toll free: 800-847-2088 
for ,complete 
infonn.atimll on any 
of our 8 or :116 bit 
sy,stems and 
~oftware 
product , 

Uhaca lnlersystem me. • lGS·DHanshaw Road • llmi11£11 , NY 148.'l'D • Phone (607) <l!i-7-0190 • T\\ 0' 255 4346 


U.. Di5Mbu tor llhaca InCersystem5 (U.K.)Ud. Coleridse Road Lon.doe N6 OED Phoa : Dl -341 244 7 'r:clex: 299568 


? .rAO iaOO 7.... !iOOO • re rag.ts'!~ IrwdamM~ ll r 2.Hl:Jg, la ""'ft',adffllln ID( !tl1a:.11 l 11lt11"1.¥1itiHm1 lac. •'Rt11gls li!rud llild~T'k of Digital R ~ rch 
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Letters 

~ 

Cleartng Waveforms 

I enjoyed reading Robin Moore's article 
···Mountain Computer's MusicSystem" 
(July 1981 BYTE, page 60). There may be 
some confusion, however, about the way 
the Casheab synth izer handl@S wave­
form storage. Wi th the Casheab syn· 
thesii.er. waveforms are stored on the syn~ 
thesizer cards and not in the m~t 
memory. This was done for thr~ l"easons: 

• The Casheab synthesi.zer uses 10.24 
words by 12 bits for each of it5 16 
waveforms. This requires 25 K bytes of 
memory, which would be a considerable 
chunk of memory 1>pace if the waveforms 
were stored in the host"s memory space. 
• When the waveforms a:re · to d in th 
host's memory, processor ~ime is going to 
be requir d to transfer them to the syn­
thesiz.er. The MusicSystem uses DMA 
(direct memory accfl'SS.), which is probably 
the most efficient way to make th t.rans­
f-r. However. this effectively slows the 
Apple's processor from 1 MHz to 500 
kHz . 
• Jt is much easier to add more channels to 
a system by adding anoth r syn thl.!siz.er 
card set wh fl lhe waveform tables are not 
in the host memory. 

Ceasar Castro 
Casheab 
5737 Avenida Sa__~ch z 
San Diego · 92124 

Unsung Marketer 

While ] •thoroughly enjoyed the recent 
article .ntitl d "The Japanese Computer 
lnvasion," j would like to go on he re,cord 
to corred some misleading information 
that appeared in the section regarding 
Hitachi on page 212, beginning wi th the 
third paragr ph. ·(See the August 1981 
BYfE.) 

Mr Miastkowski is correct in stating 
tha t there is no Hitachi marketing 
o.rga.nization in the US {for farge-s.cale 
computers, tha.t is, a qua!ifkation that 
should havC' been included) nor a:ny 
movement toward deveJoping one. How~ 
ever, to call this a "major problem" tot<dly 
ignores HH.adu's sa tisfaction with th job 
being done by ational Advanced Sys­
tems AS) . "lack of a US organization'' 
has not "hurt" sales of th AS/9000. In­
deed, AS has doubled the sales rate of its 

predecessor and is progressing very welJ in 
AS/90!Xl penetration. 

Mr Miastkowski also states that Hi achi 
introduced th AS/9000 , This is incorrect. 

AS introduced the AS/9000, its redesign 
o 1the Hitachi M200H. 

It is also incorrect to charact rize NAS 
as a company "with (m rely} a large 
amount of sma.11-computer experience." ln 
the 303X class and upward, NAS has 276 
systems install d, hardly a lack of ex· 
perience. lf one includes MVS-class 
machines (which are generally considered 
Jiot to be "small" systems), the number 
goes to about 6001 And, in the "H" class, 
the subject of the par.agraph, we have 
more experience than either IBM or Am­
dahl (i.e., we're shipping and they ar1!n't)I 

las! ly, Miastkowski refers to Lhit 
"strang bug" which occurred at Lockheed 
Dialog and impli s lhat &ervic is a maj.or 
problem . This is absolutely untrue. 
Spedflcally, a problem arose in the chan­
nel check logic in which the software was 
unabl to recov r frcim a chann l check. 
Investigation revealed that, while the 
AS/ 9000 d1an:nel interfac:es were de-signed 
to published lBM specification dorn~ 

rnents, .IBM had subsequently changed (in 
this case, loo en d) the pa;rameters 
governing the timing of the counting of 
pa.raJlel bits. We immediatety appHecl a.11 
EC re timing the param ters and r ,tro~ 
fined all oth :r AS/9000s. The inctden.t, ln 
fact, illustra ted the exp rti.se of our 
engine rs in s.olvlng · p.roblem w did not 
eve.n create and in solvin.g it in r«ord 
time. 

David Coldsm:ith 
Dilector-Sales Su.pport 
Natio!W Advanced Sys~ms 
800 E Middlefield Rd, 
Mou.n tal.n View CA 94043 

On Old Ad Age 

As a m chani :al ngine r, l hav had 
BYT · sav my ne k by letting me know 
what to expe t from the "Silicon 
Wonders" before other engiriee·rs. But I 
wou!d like lo share some observations 
about BYfE that I have made over 1hc lasl 
five years. 

BITE has evolved from a magazine of 
"hobbyists" into a leading and .respected 
technical journal. As such. the reader is 
assumed •to have sufficient 1. chnical x­
pert~ to read and assimilate the infor­

mation presented . To my knowledg • this 
as.sumptior1 has turned off a number of 
pot ntial s1.1bseribers . .It shouldn't be too 
difficult to publish a y rly ' 'Beginner's ln­
1tro" issue o BYTE which could in­
cluded with every new subscription. lt 
co1,1ld ·educate and entice new sub-Kriber.;, 
while the "old-timer " shouldn't object 
too strenuously to a yearly review of 
basics (who knows, it might even hel'p). It 
would definitely help ov rcom th hock 
to a neop·hyte who wants to team about 
the nifty-gritty of computet's and picks up 
a BYfE only to bed lug d 'I< ith "comput­
erese" and articles that go over his or her 
h-ad in the first paragraph. 

A good porti.on of each BYTE is 
dl'Vo~ed lo adwi.rtisement .I am not com­
·pla ini ng. In f .ct, I hav I amed almost as 
much about computers from the ads as 
from the articles. But 1 currently hav 
about 30 inches of booksnel devoted to 
BYTE and, if Lhc advertisement could be 
r moved, that c uld b cut do\vf'\ to 2-0 
inches or 1~1 An advertlsement that 's a 
year or more old is of little value to me, 
but artlcl s that ag ar v ry valuabl to 
me. Wha t l suggest is t bind the articles 
in one group tha t can be removecl or 
fili n.g, They could be preced d by the 
"prestige" ads and followed by the bul 
ads. I doubt tha~ this ch.an~ i:n form l 

would reduc the ff ct of adv rhsiog in 
BYTE since most of BYTE readers that t 
know either read every ad in each issue o.r 
ignore lhem. lt would roouce the space re.­
qui 11 d to archiv back issu s onsid ,,_ 
ab.ly. (I'd like to see this idea catch on 
because .I cur11c.ntly have. over 15 fuel of 
bookshelf dedicated to my technical jour­
nals and H's growing daily!) 

lew Merrk'k 
192'17-28th Ave W 
Lynnwood W A 98036 

Our "potential subscribE?rs" wlro nre 
lum.,d off by 01,r technicnl leV"d slrould 
lcikc ti look cil ot'f rrew sist.er publicatio11, 
Popular Compu ~ing. . . . MH 

Legal .Argum nts 

As. an attorney, computer 1m.thusi.ast, 
and coauthor of a recently published 
booklet enti t ed ' 'Th Copyright Kit ­
How to Copyright Your Comput r Soft­
w r ,'' I f·eel ! must clarify two poin ts 
raised by Stephen Becker in his article 
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Reddy Chirra improves his vision with 
an Apple. 

Reddy is an optical engineer who's 
used to working for big companies and using big 
mainframes. 

But when he started his own consulting 
b·usiness, he soon learned how costly mainframe 
time can be. So he bought himself a ·48K Apple II 
Personal Computer. 

And, like thousands of other engineers 
and scientists, quickly learned the pleasures of 



cutting, down · -n shar d _ e t. - · an,d having his_ _ o _ 1me 

own tamper-proof data base. " 


His Apple can handle 
formulas with up to 80 vari­
ables and test parameters on 
250 different optical glasses. _ 

He can even use BASIC, FORTRAN, 
Pascal and Assembly languages. 

And Apple's HI-RES graphics come in 
handy for design. 

Reddy looke,d at other microcomputers, but 
chose Ap,ple for its in...depth documentation, 
reliability and expandability. 

You can get up to 64K RAM in an Apple II. 
Up·to 128K RAM in our new Apple III. And 
there's a whole family .of compatible peripherals, 
including an IEEE-488,bus for laboratory 
instrument controL 

Visit your authorized Apple dealer to fin.cl 
out how far an Apple can go with scientific/ 
technical applications. 

It'll change thewayyou see things. 

The personal computer. pplcz 
fur di~ 3uthmixd dealer nearest you, caU 1800) 538·969 In Cali£orn~. mil (BOO) 662-9238. Or wn tc:: Appl· C.amptl!c:r hie., lOlOO B.1ml.l~y Dr, Cu~rtino,CA 95'01~. 

Ore~ no . ~ lor m1;ue inlo rmaUon o r Circle· no. 425 lor special OE ~ lnfl)rtnaliOn 



"legal Protection for Computer Hard­
ware and Software.'' (See the May 1981 
BYTE, page 140.) 

Mr Becker tells us that he d~s not 
recommend that his clients copyright (i.e., 
register) their software until an infringe­
m nr Sl.lit i contemplated . My advice 
wou !d be just the opposite. 

Section 412 of the 1976 Copyright Act 
specifically disallows statutory damages 
and attorneys' fees for any infr:ingement 
of copyright commenc:ed afrer first publi­
ca t ~on of the computer program if it was 
not registered within three months after 
the first publication of the work. This 
m ans tha t by not registerin.g comput r 
program ~\·lthin three moiiths of publica­
tion, you los.e possibly impor·ta.nt dam­
age for infring m nt. For $10 (the cost of 
registration) . I feel a comput r program 
should be register~d at the ea:rliesl possib le 
mome.nL 

Mr Becker also states that two copies of 
a compu t r program must be Hied with 
the Copyright Offic:e along with form TX 
for registration . ln fact, tlie Rules and 
Regulations of the Copyright Office (Sec­
tion 202 .20 (c} {2) (vii) Code of Federal 
Regula~ions) provide that for a computer 
program published only in ~he form of 
machine-readab l!! copies (such as mag· 
neric itape, disk, punch card, or the like) 
from which the work cannot ordinarily h · 
p re ivoo except with th iloid of a ma­
chine, th!:' depos.it need only consist of one 
copy of the first and !ast ZS page of ~h ­
program printout together with the page 
wher~ the copyright no tice appears. 

I hope these corre-ctions, in part, cl rify 
for B~ readers a complex rea of ·th law. 

Noel D Adler 
14 lon.gacre C t 
Pod )efferS-On NY 11777 

Sl!ephen Becker Replies 
I stand by my ad1Jice. Mr Adler's st4te­

met1~ tlitH "Section 432 of the 1976 Copy· 
right Act pecifically disallows staltdory 
damages and al'torne:ys ' fees for any in­
fringemerit , . . " tells only ~art of t1w 
story. In fact , the 1976 Copyright Acl 
sµ.edfically provides for statutory in­
fri11gemer1t occul'Ting after regislralion, 
wl1ether or not registration occurs witliin 
tlrr.ee montl1s after first publirntion of the 
work. 

ldeaUy. each program s liould be regis­
tered as soon .as possible. Copyright re.gi­
stratio11 of a program is neitlter as com­

plex •tor expensive f'IS plltenting. ft can, 
however, be burdensome to register eac:Ji 
program, partirnlrirly if you are develop­
ing a substantial amount of new software. 
&ldr regjsJmlion requires, besides the SW 
regis.rra.rioti fee and a.ttorney's fees (1f one 
is retained), deposit of a copy of tl1e first 
and ICiSl 25 pages of the program printout 
loge.ther witfJ the page wl1er the copy­
right 11otice 11ppetlrs if die program is pufr 
lislUJd only b1 macJ1i11e-readab.le form . as 
Mr Adler notes; otherwise. two complete 
copies of tlu program rnust be deposited. 

As a practical matter. however, tJie 
softwnre supplier will probably be.come 
aware of any infrittgemem fairly soon 
after it occurs. Th i11frin er wm be liable 
for stntu'tory damages and .atlomeys · f es 
for all infringemettts following regislrn­
t ion. 1f IJie .registrntion occw·:s w itl1in tli ree 
mo111f1s from tli e first pubJicalion date, 
the infringer will be liable even during the 
tln:ee-month i11teroenittg tim period. 
Evtm beforn registration, tlie t:ou.H.s lunre 
the dist:relion to allow recot1el'y of tf1e in· 
/ringer's profits to the software devdopE?r 
and mtty euen req1~ire t11al royalt.ies be 
,:Mid. 

BYTE'S Gulde Pra.lsed 

My wife and 1 wish to th nk BYTE for 
including Mister McGiddies Creations Ltd 
i.n 'The BYfE Guide: CC Chicago_" (See 
the April 1981 "BYTE, page64 .) It is nice to 
be recognized for all th' work we have 
done to promote the best in Bluegrass 
music in Chicago, while serving hi.gh ­
quality food at a good pric· _ 

McGiddies is now compu! rited by 
48 K~byt Radio Shack TRS-&l Model l 
with multiple disk drives, Scripsit, and the 
Paper Tiger 460 printer. Without a 
publication like BYTE, lh information 
that would ne-00 to lea.rn how to u:.e a 
computer in small bu.sine would not be 
available . l can actually say the computer 
has put some fun back into paperwork, 
and, of course, the games are always fun, 

Thank you , BYTE. Keep up the good 
work. 

Hal and Sharon Berger 
Pres.ident and Vice President 
Misoor McGiddl<? . Crl!ations Ltd 
2423 N Un ol:n Ave. 
Ch1ca.go IL 60614 

(LlEfUJDM) 

Quallty Pe:rcom products ar ;wal l bte 
from the following authorized Percom 
rel"allers.. II a retailer is not listed for your 
are , C<J ll Percom toll free at 1-800-527­
1592 ror Ille address o! a nearby retailer, 
or to order directly from Percom . 
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FLORIDA 
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Introducing the Z Line . . . 

Now! Percom D'rives for Heath Comp·uters. 
Percom's now making add on drives for your H-89 
and H·S. 

CompEete drive systems will be available soon. 
If your immediate need is for add-on s to.-age,. 

check the· features ·of our fully c<unpatible Z dr-ives. 
If' you plan to add a complet.e disk sy.stem, watch 

for the imminent announcement of our d.ouble­
denslty Z Controller. 

Given a choice, we think you' ll choose fro m the 
Percom Z line. 

Add-On Z D.-ives 
• Available in 40- and 80-trac.k densities. in 1- and 2-drive 

oo!or-compati.ble modules~ 
• All drives are raled for single· and dou bl:e -den.sity ope:r­

alion. 
• ome model accommodate Hippy storage. II lving 

':!'OU to flip a diskette and store files on he second s,;de. 
• Fully tesled both I clrically nd me.ch nically. Piu , all Z 

drives receive a 48-hour ·operating b u rn -in lo uncover 
lalenl ddects. Look for the signed quality assurance slip. 

(?EfUlUM] 

PEADOM DATA COMPANY, INC. 
2'1 1 N. K!R9:Y GAltl.ANO. TE1t.AS 7!50<!2 

[21 l 272·3421 

• 	Low prices: Fully ass mbled • nd tesl d. one-driv • units 
start at only 399, two-drive units from only $795. 

l DRW~ FRO S'ER OM: IHE IBE T ONES FOR YOUH Al.L.[N•ONE 

Foona1; clNumb...">T 
Tr~lts Strg. Cap. 

Model Ol'le Sidi! fi(,."l1fLf-l'(".J. 

0 00 

ZFD t10 i:IO l02K 1801< 
ll'D-80 205KBO 36'1 K 
ZFD 100 '" '10 102K I 	 K 

S YSt M R QU IREM.El'lllS: 1-1-S'J or H- cornpu1er th 16 1\bytes of RAM. 
f·lea1h li.rst-dm'4? Boppy disJ! sysiem. Hec<11h disk-opera ns sys'lern aoo dri~ in· 
t1:1'C'nnn 11ng 0:..1.>1 IT......, dnw 111~cn:nn n ling eo11 )! , t>f,!tiont•, ly .,.,~ 11~~ rr1;11m 
Perooml. Zfl).80 dnves indude a program patch on cbskelte to modify HDOS 
!or 80-1rack opt?ratlon. 

i'RllCES A D 'P£C'IFICATIQ. S SUBJECT TO CHA GE. WITHOU'f .OTIC 

Available Soon! 

Percom's - ow·Cos t Doub le-Dens ity Z Controller. 


Yes. rt1 hke to kllOW more aboul Percom zdriv<!' .111d lhl! •• 
Z Conlmller Rush me free latl"raturn. ., •· 

•S•>nd 1o 
P 	 RCOM DAT/\ COMPl\NY. Inc .. Dept. 26 

• 
• 
••

211 N Kirby St Garland TX 75042 

------------------------- ··• 
••· 

------------------------- : ~ · . 
-Cl~-.---------------~."""------~ : 

Toll-Fri!'f? Order Numbl!'.r. 1 -800~527- 1 592 • 
-~P---------~~-K-~-~-n-um-ba----------- : 

•
MAIL TODAY! 	 llnl : , 

19.'ll PfJKOM DATA CO."IPAN'I. Inc. 
PERCOM, ZfD-40. ZFD.SO ,,.,;j ZFD-100 ~"' I• m:irl" <>[ P ~- O.~ M!~ll(ll • 

············································~···~~ 



TWELVE STRONG 
HEATH/ZENITH YOUR 

Pi.ck a strong partner 
A computer purchase is lhe beginning of a long le rm 
partnership between you and the people you buy from . 
Your ongoing need rorsoflware and access.or:les re ­
quires a partner who will s.iand by you w ith a growing 
line of products. And nowhere will you lind a more com· 
plete line ol hardware, software and accessoriies 1han 
at your Heathkit Electronic Cerder. Here a re lwe1ve 
strong reasons to make Heath/ Zenith' your pa.r1ner. 

1. The AH~ln~One Computer 
T he rieart of the Heath/ Zenith line is the stand -alone 
89Compurer. It's a oomptete system wll.h buill-in 5%-fnch 
Hoppydisk drive, prof·essional keyboard and keypad, 
smart video terminal. two ZSO micropfoces.so rs , and 
two AS·232Cserial 1/ 0 ports. llcomeswillh 16K RAM, 
expandable to 64K. 

2. Peripherals 
These inc1ude the popular Heath/Zenith 
19 Smart Video Termfnal, loadecl with 
professional features. And lhe 14 Line 
Printer, p.riced as low as $495. Other 

p·rinlerbrands are on dfsplay, 
including1 high· 

speed, lypewri1er· 
qtiaJUy printers. 

3 .. Software 
Word processing, includes re liable, easy· to ·use 
Zenith Electronic Typing and powe rrul , h.1ll -lea1u red 
WOAD STAR . 
Small Business Programs, tealure General Ledgeif and 
Inventory Control. 


HUG, Heath Users' Gmup, .offers membars a 11ibrary of 

over 500 low-cost programs ror home, work or play. 


4. Programming languages 
For your own custom programs, 
Micn:isoll jang u ages a re 
avai lable in BASIC (compiler 
and interpreter), FORTRAN 
and COBOL. 

5. Operating Systems 
Three versatile systems give you the capabi lity lo per· 
form yollr specllic tasks. 

CPI M by Digital Research makes your syslem com­

patible with I housan ds or popular CPI M programs . 

UCSD P·System with Pascal is a complete program 
development and execution environmenl. 
HDOS. Heath Disk Operating System gives you a 
sophisticated, flexible environment for prog ram 
construclion, storage and editing. 

·6. UtUity Software 
Expand the performance range of your compulerwlth 
a broad se le<::lion or u1ilily tools, inch.rding the best of 
Digitaf Research aind lhe complete Ii ne of inn oval ive 
Softstuff prod UCIS. 

7. Disk Systems 
The 8· inch Neath I Zen;th 4 7 
Dual Disk System adds over 2 
me9aby1es or slo raga to your 

B9 Compule r. Diskettes are 
standard IBM 3740 rorma1, double-sided, 
double -density. 
The 5 V4·fnch 8 7 Dual Disk Sysrem adds 
200K bytes of slorage toyour89. Both 
disk syslems fealure read/ write protec­
tion and easy plug· ·n adaptabil1ily. 

8. Self-Study Courses 
Leam at your own paeoe 
with Progr&mming 
Courses lhat lea.ch you 
to wrile and run yo ur own 
programs in Assemb.1y, 
BASIC, Pascal or 
COBOL 
A course on Computer ConcepJs 
for Small Business gives you 
Ille u ndersland ing to eval­
uate the ways a oompuler 
can benerit your business. 
Personal Computing is a 
complete introduction 10 
!he rund amenlals for I he 
novice. Every Heathk it/ 
Ze.nith course is pro· 
fesslonally designed 
for easy, s1ep-by­
s1ep learn ing . 

All HeattilZenilh 
Computer Products 
are evailafJle compfelely 
assembled and rested tar 
commercial use. Or in ·i!IBSV· 
to-bu11d , money·savfng kits. 

http:Assemb.1y


REASONS TOMAKE 
COMPUTER PARTNER 


9. Expansion Options 
Communicale with !he outside world througih a Three­

port EIA AS·232C Seda/ tmerface. 

Expand RAM to 64 with easy-to-install expansion 

chips. 

10. .Accesso·ries 
Your Heathkil Electron tc Center has the 

latesl in modems, black-and-while and 
oolorvideo monitors, computer furn iture 

and a ful line of supplies, accessories, books 
and parts. 

11 . Service 
No one stands by you like Heath/Zenilh. 

We help yo u get your system up and 

running smoothly. Service is availT 

able from •rained 1echnicians. 

over lhe phone or al one of 56 

Heathkit E!eclronic Centers. 


12. Value 
Your money buys yo 1u more because 
Heath/ Ze nflh prices are among the lndustry 's most 
competitive. Make your own comparison and fi.nd out 
how much you can save. 
Comp lete, integrated compuler hardware and soft· 

ware , designed to se rve you and to grow with you 
- that's what 10 look ror in a strong partner. And 

with HealhfZenith you get it all under 
one rool. 

AH at your 
Heathkit Electronic 
Cent.er 
P'ck the sto.re nearest you 
from the tist at right. Aind 
slop in loday for a demon· 
slration of the Heath/Zenith 
89 Computer System. If you 
can't 9 el to a store, send 
$1.00 for t e lalest Heathkit 
Catalog and the new Zenith 
Dala Systems Catalog or 
assembred commercial 
c-0mputers. Write to 
Heath Co., Depl . 334·827, 
Ben1.on Harbor, Ml 49022_ 

HEATH/ZENITH 


Visit Your Heathkit Electronic Center* 
wher;e Heath/Zenith Products are dfsplayed, sold end serviced. 

PHOENIX. tll 
2727 w.ln<ll!n School Rd. 
602·279·6247 
A.NA.HEIM. CA 
330 E. Ba.Ji Rd 
714-776-9420 
CAMPBELL, CA 
2350 S. Oasoom Ave . 
408,377-11920 
El CERlllTl.I , CA 
6000 Polre.ro Awe. 
415-236·3870 
!.AMESA.Cl 
8363 Ct11tor Dr 
71·H61·0110 
I.OS AN GELES, CA 
2309 S.Flower SL 
213·749·026l 
l'O MON•l , CA 
1556 N.Qr<inl)e Grove /Ive. 
714-623-™3 
REDWOOD CITY. (:A 
2001 Middlerield Ro . 
415-365-8155 
SACRAMENTO. CA 
1660 Ful1011 Ave 
916.-4 86-1575 
WOODLAND Hlll.S, CA 
22504 Vo1nura Blvd . 
213-883-0531 
DENVER, CO 
5940 W l8:th Ave . 
303-422-3406 
AVl)N, Cl 

l95 W Moun Sl . IAI . 4 )

203-676-0323 
tllAWEAH, FL 
4705 W.161h A.Ye . 
305-623.-2260 
PLAHTATION, FL 
7173 W Broward Bl~-
305-791-7300 
lMt'l lPA. :r l 

MISSION. KS 
5960 L<lrnar Avt. 
913-362-4486 
LOIJJSITJ Lf. K~ 
12401 she1brr1he Rd . 
502-245-7111 
IH' NlNEH , LA 
11900 Veterans 
&.terncrial Hwy. 
504-467-6321 
BAll'IMOAE, MD 
171J E. Joppa Rd. 
301-66 1 -~446 

ROCKVfLl.E, Mil 
554<l Ni(hCl$on L.ane 
301-$81-S 20 
PUBOOY,Mi\ 
242 A~daver St 
617-~1-9330 

WEWSLU,W. 
165 Worcelller ~If~ 
817-237-1510 
DU R.0 1 ,Ml 
1S6'15 w Eixh1 Mile Rd 
313-535-64 0 
E. OU R.O,IT, Ml 
18149 E Eighl Mile Rd. 
313-772-0416 
HOI'~ IH.S. MN 
101 Sludy Oak ~d . 
612;.938-6371 
ST. PAUL, MN 
1645 Whi eBeat A11e. 
612·778· Ill1 
eRHJ1GHON. MO 
379 McKelvey Rd . 
314-291-1850 
OMA.HA , NE 
9:207 Maple SL 
402·391-2071 
ASBURY 'PAflll. Ni.I 
013 S1a1e Hwy. 35 

201.775.1231 
F"111 l.AWli HJ 

40 9\'I Hillsboro u11h Ave. 35.07 Oroa~wa~ IRL 41 
613-366-2541 201·791-6935 
ULANTA.. GA. AMHERST,H'I' 
5285 Roswell Ali JH6 Sher1~111Jr. 
..04-252-43 1 716.-836-3090 
CHICAGO. It J1EIUC H0. L.I. Ii\' 
3462·66 W De1ro11Ave . 15 JerichQ Turnpi e 
31 z.583-3920 5 6-33H181 
OOWl'IERS GR.OVE, ll HOCHESTEH , lllY 
224 ogi1e11 Ave 937Jll11erso11 Ail 
312-8 2-130~ 716-424-2500 
INOIA.NAPQ LI S. IM Ii .WHITE P.LAIN S, HY 
2112 E 62nd SI 7 Ri!$eIV(lir Rd 
317-257-4321 914·761-7690 
Pl•oo.s llltd s1>9<>llca!lon& i;.uCij ~ lo o;l1 '190 ..,11101JI no110<1 

CltvE~HD, OH 
211100 Cila~1in Blvd . 
215·292"7 5~ 
·COl.UMflUS , OH 
2$00 rse Ao. 
614 -475--7200 
TOUDO . OH 
48 S. Bfne Re. 
41H3 .um 
WODllL!lWN, Ofrl 
Hllll Sprin~1t~tl Pi o 
513·771·88 0 
OKLAHOMA cm , 01( 
2n1 r40!1h""·~1 
bpr~S-~~ 
~05·84M . 93 

FFW.ER, P:A 
6.30 llllltillSler Pi~e 
~I15-6430~ . 5555 
PHILADEl l'HIA, PA 
1ma Roosiwelt Blvd 
215-2i8-01801 
l'ITTSB'URGH, PA 
3~82 'Im . Pen~ ltwY 
m-a:z~-3584 

WARWlC~ . A.I 
558 GrntAWictl A~e . 
40 •lJ.8·5150 
llA LAS,TX 
2715 Roess Ave. 
214·816·~053 
llOUSl()lj , TX 
1 i04W. l.o~ 
713-a6!M2 
SiUI AlffOH 10 , TX 
7111 Blanco Road 
5 1 2 ·3~1-8876 
MIDVALE, UT 
511 Ea$17200 Sooih 
a!l1-5S6-A626 
ALEXllMllR!A, VA 
6201 Rlcli momt ttwv. 
70.3-765-5515 
VIRGINIABEACH, VA 
1005 1 ~de8e11~e~oe B:Mt 
llGMliO· 997 
SEATIU , WA 
505 Sth Ave N 
206-6112-2172 
TUKWILA ,WA. 
15439 53 r~ fwe.S. 
206-246-5:35!1 
MI LWAUm , Wl 
5215 W. Fo:M du L~ 
4\~·313·8250 

•urwt~ or ver11ec11001osi~ 
Elllolro~s CO!))Orll1tOO 1n 
1000.s 

Your strong1partner 
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Comments on VIC 

l recently evaluated the sped ficatiom of 
various personal microcomputers now on 
th market, so I noticed. a couple of errOTS 
in Gregg Wil!iams's comparison o Com­
modore's new VIC 20 to other microcom­
puters. (See "The Commodor.e VlC 20 
Microcomputer," May 19.61 BYfE, page 
46.) 

Mr Williams stated that the VIC is th 
only ma.ch.in in which "the background 
color ca.ti, change ind pendently of the 
character color." This is unt.rue. If the 
Atari is used in graphics mode l or 17, its 
norm.al text clis:play is r-educed to 24 rows 
by 20 columns (similar to the VlC's 23 

DMa eomrn~n.!li a.n.op.M i1JJ • wfKllo.new WiOO'd ID rtou 11nd Y1XU'OOm _ lar. A world ol Ch• lulur.. Now. 

A tllnlilld full al ~otm•lhlll fDllOUPE?GI., IMna--shalilng oo:mpg!lar syiiamI., Ind ofK Dfllg-iJuA'alin ban:h: All )'DU 

Mod llxadmlDJof.!i la lhil wodd i!l '1ourGPi·M ~"b.M!d computer~11madam. 1nid tba sa~ar llltlt • - 'nl1 l'l lidla!'4ll W111 


camctr in. 'We hilY-B lhe propersotlw.... Qfl0$sfAL.t< ,.., our 1m11t l-.ii!mlnilM& ftl'• lrmlfw "'~tor CPI~•.-.... 

'JOU kl '11111 lnm lbouund1 DI ll&lkp compuliH m)'dll.m11rvunod ,_n. ¥IV!l~.and WfllfTIU.._ . hC~ Ill !MOT , 
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Circle 239 on Inquiry ce.rr:I. 

rm.,.s by 22 colu:mns) and the baC'kground 
color b com s s parat ly adjustabl to 

ny of 16 colors. Mr Williams also incor­
rectly staled that the Atari's normcal text 
display ts '1 6 row by 32 rolumns"; ac ­
tually it is 24 rows by 40 columns, which 
means H can display 25% more text than 
any o.f the other computers he surveyed . 
1t also can be expanded to a full 32 K 
bytes of m mory by installing one of the 
riew 32 K-byte "Ra.mCram" boardS mad ­
by Axion (Sunnyval , Calif rnia). 

On th whole, BYTE should make mor~ 
of an effort in the future to sta.nda.rdiz.e 
comparison ,tables. For example, th cost 
of each system with a fully extended 
BASlC in ROM (.read-only memory) and 

16 K of programmable memory could be 
giv ·n. The graphics capabilities should be 
compare<d. ill som way to show th trade­
off betwe.en high-resolution and multi­
color capabilities, such as the maxim.urn 
resolu tion available if you wa:nt die abili­
~y to display four colors simultaneously 
with individual color control over each 
pixel. I would be inter ted to know how 
the VIC ~vith the Super Exp.and r Car­
lridge would compare with the o ther 
machines reviewed according to this 
cri te.ri on. ff t.he advertised 176 by 176 
pixels are individually assignable to any of 
four {or morel colors, then the graphics. 
capabilities of the VlC 20 would H be­
tween those of the Apple (280by19'2) a.nd 
the Atari (160 by 96), b ing approxima.te­
ly equivalent to the Radio Shack Co1or 
Computer (128 by 192) • 

.Finally. Mr Williams mention.ed that 
the VIC 20 u~s the 6502A microprocessor 
in.stead oft.he 6502. What's the dif erence7 
Also, is it possible to replac:e the 6502 with 
a 6S02A1 

Ceorge fergu 

1810 Hemlock Pl 204 

Schaumburg 11 60195 


Gregg Wmia:m:s Replies 
Mr .Fergil5's two points a.bo11t t11e Atari 

are correct-my apologies for tit er-ro~ . 

His comments Oii tile fairness of t11e c-om­
pari,,on chart point up tlie difficulty of 
coniparfog ~v.e:ral micr.oconipWeN fully. 

, 	Anyom•. b1iyi11g a microcomputer should 
learn everytlring he or slie can about tlit! 

different bm11ds (jllSt as M r Fergus did). 
Sud1 an evaluatio11 was beyond ti1e scope 
of tl1e arlicle l wrote, so l chose repre:sen · 
tatlve configmations of tile differe.fll 
m icrocomptders. 

Tfle only .dlfferenc betwe n tl1e 6502 
n.nd tlie 6S02A is the Ii igl1er syst rn-clock 
freque11cy of 2 MHz for the 6502A. How­
ever, a 6502A mic:roproc:e.sso.r would offer 
no improvement in an exisUng microcoma 
p·li ter syst m witl1out simihirly upgradi11g 
Uie acces:s time of the: memor,y and in­
creasing the spe:ed of the sysllm1 clock 
(wfo'd1 may l'iaue lmrmful side elfeC'ts). 

APL Pafs 

I read Gregg Williams's article 'Thr·ee 
V rsions of APL" with great inHm~st. {Sec 
the April 1981 BYTE, pa~e UIS.) His con­
clusion that Va.ngua.rd APL/V&l is the 
fu llest and .fostes.t i.mpleme-ntation is one 
~h t we agreed with two yea.rs ago when 

Clrc!e 250 on Inquiry card. _,.. 
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l ' ed with :a. modem. :P~ rnwid:ts the (Omledi~n l~> ir1fo1111a· 
UOO 1J1ililh-S, ·uclt illl The SQur<:t'~ f)c)W Jutli 1 nil , ()fb ~ 
Acldi1ion:i1l • I' · provi~ s 1h connl'l.:t1()n w blft-ttm1: l!}l.'<.troni,t. , 
mail with programs uch ,a5 Ml~o (::OuriJ!land Micro Telt~r.'Jnr.' 
and other d;ua traCL~ltt p1ogr-1u'n~. 
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Letter•--------------------------------­
w made our own evaluation . 

Since the:n, we have modified andl en­
hanced Vangu rd APL ex tensively . 
M[croAPL's own APL 4.0 release is now 
packed with goodies for 'the APL enthu­
siast. Th~ indude fast auxiliary pro s­
sors for tel(t sea.rc:h, character-set trans.la· 
tion, laboratory .instrument input/output; 
MicroTASK ut ility for pr-oject develop· 
ment, docum ntation, a.nd screen handl­
ing; MkrofILE software for four di .ferent 
types. of file access; MicroPLOT drivers 
for Tektronix. Hewlett-Packard, Qume, 
Diablo, and A·J plotters; MicroUNK 
work.spaces for on!in timeshari:ng links 
a.nd CP/ M file iMerchange; and Mkro­
SPAN, a complete comput r-aide-d in· 
struction packa~ for APL neophytes. 

I. hope BYTE will include us in lts next 
language review_ There are some exciting 
projects in the pjp lin for 16-bil APL sys­
tems. APL is very popular in Europe, so in 
the meantime, we hope European readers 
will feel free to contact us if they' re in­
terest d in further d tai l . 

Robert 8Utl.estone 
MicroAPL Ltd. 
19 Catlierille Pl. 
Vktoria., London, SWlE 6DX, England 

Roots Fair and Square 

St v Abie's statement that any· lO·digil 
calculator that accura.tc.ly yields 
~,li.}2 = 2 "... is either doing "fu.nny 
arithmetic'' or else is not teUing you 
l!Verything it knows" arouwd my curiosi­
ty . (Se-e "Leu rs," Ap.ril 981 BYfE, page 
16.} My rather a11cient Texas Instruments 
SR·5lA does, in fact, yield (../1)2 = 2. So 
I wondered if it was performing "funny 

arithm tic" or was hidi.ng information 
from m . 

The SR-51A does cakulat -·./2 to 
3--digit accuracy as does HP-41C. then 

displ ys the result rounded to 10 d igi ts_ 
The differ :nc · Ls that the SR-51A does not 
then proceed to forget the additional three 
d ig.its. These ar-e still retained in the 
register and are used in ;my subsequent 
operations. 

The ,(2 operation produces a displayed 
result of 1.414213562, but the internal 
memory has 1.414213562373. Squaring 
correctly produces a rounded result of 2. 
Th · other functions also pr duce 13-digit 
accuracy rounded to IO digits for the 
display. 

In the words of Mr Abel , my SR·SlA 
"is not telling m ev rything it knows." 
But, why should the accuracy o · the 
machine be limited to th size of th 
d.isplay7 Because it docs .not forget th 

ictr th11N digits it c.alcutated, the out­
dat d, middl -lin SR-51A performs with 
greater accuracy than the new, top-l in , 
very expensive HP-41C. 

In ddition, my SR-SlA, with a litt le 
trickery, will tel.I me "every thing it 
knows." Entering ..J1 yields a display of 
1.414213562. first, l multiply this by 100, 
which produces 141.4213562; th -n l sub­
tract 141, producing a display of 
0.4213562373. Thel'e are the three extra 
digits. 

For -r, the displayed resu:lt is 
3 .141592654. Mult iply this by 100, then 
subtract 314, and the result 0.15'9265359 is 
displayed . This would be accurate for the 
14-dig;it value of w ... 3.14159265.35897 
rounded to 13 digit . Th trailin'8 0 is sup­
ptes ed in th LED (Hght-emitting-dJode) 
display to conserve the batteries. 

U is als-o possible to enter 13 digit with 
an appropriate trick . To en ter 

1.414213562373, first ·ii!!'ller 3.73 EE-10, 
then add 1.414213562. This will rl!.suh in 
the r'fgister containing 1.414213562373, 
and squaring this will produce the 
rounded answ r of 2. 

Apparently, this accuracy cannot b 
achievNl with "the world's fandest 
cakula1or." 

James E Kite.hen 
Director 
Chapman CoUege 
Residence Education Center 
General Del.iv-ery 
Beale ARI CA 95900 

Talklng DVMs 

In S tev.e Ciarda's "Build a Low-Cos~ 
Speech-Sy11thesiz.er lnt>erface" (Jun~ 1961 
BYTE, page 46) , he describes an encounter 
with . di beli ving clerk "at a local elec­
tronics store" aft r asking if the-y carried 
"an.y DVMs (di;gi al volt ohmmet rs) that 
talked ," Steve imp.lies that today none ex­
ist, but someday they will be very com­
mon. Well, at !east one does exist. 

I recen.tly cam across a reference to a 
" talking DVM" in th Mar·ch 1981 Jou rmil 
of Clumiirnl Education (page 231) . Ifs 
available from Sabtronic:s International 
Inc, 13426 Floyd Cr, Dallas TX 75243 
(product number DM 2:010A). 

Charles J Spi111ter 
40S4 Shop.a Ct 
San Jose CA 95 24 

TJie Fr:anklin institute Re:searcl1 Labora­
tory also lins a talking 1.10/tmetu ouoil­
able. Contac;r tlrir company at B1mjcimirr 
Franklin Pky. Pl1iladelJJl1ia PA 19103. 
(215) 448-1340. - - ­
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rform to lfl fullest c a pablll ­
aur hardware demand s 
re designed to meet the 

ecloUzed requlremenls of 
a'(a microprocessors. State-ot­

~rt software from Technical 
lf'JPS Consultants keeps pace 

w the rapid advancements In 
computer technology so your 
hardware con llve up to Its fu ll 
4~18r1tnol . Our complete llne of 

ote-ot-the-ort software includes: 

The UnlPLEX'u OperaHng System 
UnlFLEX, a true muJll-user, mu ttl ­
tasklng system for the 6809 and 
68000 microprocessors, supports 
such features as: 
• 	hierarchical file systems 


device Independent 110 

• tour Gigabyte disk capacities 
• full file protection 
• Inter-task communication via 


pipes 

110 redi rection 

task swapping 

full random-access riles 


• 	comprehensive shell command 
language 

UniFLEX, struc ured or torge-scale 
microprocessor systems, wi I not 
run with minimal systems and thus 
has avoided design compromise. 
(Off-the-shelf versions and OEM 
llcenses are avallable.J 

The FLEX"• Operating System 
FLEX. a powerful , easy-to-use 
operating system designed tor 
the 6800 and 6809 microproces­
sors, Includes: 
• dynamic fllespoce ollocotion 
• 	random Illes 
• batch job enlry 
• outomol c space compression 
• 	English error messages 
• user env ronment control 
• disk resident commands 
• tlexlble device 110 
• printer spooling 
Plus, FLEX can accommodate 
herd disks os well as floppies. The 
System Is ovallable off-the-shelf 
for a variety or systems and ln a 
tleld·adoptabte version. (OEM 
llcenses ovollobJe.) 

FLEX and UnlFLEX ere lrodemcrks cl 
Technlcal Svstems Consullanls , Inc . 

a 
Support Software 
Technlcal Systems Consultants 
offers a full llne of state-of-the-art 
supp ort software compatlble to 
FLEX and UnlFLEX, some of which 
are: 
• 	native c end Pascal compllers 

for advanced programming 
•	 extended BASIC for business 

and educational appllcatlons 
• text editing and processing 

software 
• sort /merge package tor b usi­

ness applications 
•	 variety of absolute and relocat­

able assemblers 
•	 debug and diagnostic 

packages 
... and more. Write or coll today 
ror our brochures describing 
our complete product llne. 

Box 2570, 1208 Kent Avenue 
Wesf Lafayette. Indiana 47906 
(317) 463·2502 Telex: 27-6143 
Sc: utpfu ro b y Joonn ChaMly 



YOUR OWN 

68000 SYSTEM 

HE EASY WAY 


FULLY ASSEMBLED BOARIDS PROVIDE COMPLETE 68000 

CAPABIUTY. ANO ALL BOARDS CAN BE INTEGRATED 


INTO YOUR OWN SYSTEM. 


MC68000 M LTIB,USTM 

B.As , D MICROCOMPUTER 


This board provides a fu ll speed MC68000 as the CPU for your 
MulltlbusTM based system. 256 ki lobytes ot on-boa.rd RAM perm t the 
MC68000 lo execute code at full speed (B·MHz dock with 110 wait states). 
Tihe board Is oompatlble w.lth the proposed IEEE P796 bus a:l a compliance 
level of 016M20116V.02L Edge connectors for a logic analyzer are pmvided 
to ease debugging. Bus timeoln protection, slmpl'e memory pro1 1ection 
and interrupt type se'l·ection are also provided. 

MAIN PERIPHERAL BO.ARD VDEO·BOA.RO 
•Up to 32K Bytes or PROM • 32K Bytes or RAM 
•Triple lnlervalTlme· •Programmable Vldoo Controlller 
• Two Programmable USARTS • Programmable OMA Contro ller 
•Polynom al Generator aliild Checl<er • PROM Character Sels-Up 1.0 
• Three Parallel !Interface Chips 256 CharaclEns 
• Keyboard Interface • En.hancements: Reverse Vjdeo, 
• Baud Ra.to Generator for USARTS Underslrlke, ln~enslfy, Blink, 
•Priority lnlerru,pt Control.ler Suppress 

• lnlerrupt Leve1 Options 

An 1/0 board wUh up to 5 ser,ial 1110 ports is also avai able; other 
Mu1tibusrM compatible boards wlll be available In the near future. 


Mul llbus Is a trademark of Intel Corporation. 

Fer further inf01111a,iotl, write Qr 1;<alf: 


TSD Display Product s, Inc. .35 01Yflfe Dri11e, Bohem·la·, New York 1"f716:. Tel 516·589-6800 


BDSC Upd· te 

Thank you, BYfE, for the "print£" 
lll'Chnical note and the la.rger artide on 
BDS C. by Chris Kem . (See ''Pdnrffor t.he 
C Function Library," May 1981 BYTE 
pag 430, and 'Th BDS C Compiler," 
Jun 1981 BYTE, page 3S6.) Unfortuna.t ~ 
ly, the items have fall n victim to some 
time-warp distortion, and several points 
regarding the package were out o date. 

[nth p.ontf a_rtide, refe nr;; is made to 
a clumsy melhod of passing formal para­
meters to C functions in which rhe para­
meters are copied into absolute locations 
ln m mory by the call r and access d 
from there by the suhordinate function . 
The paramet _rap·assing m c.hanism of 
BDS C has been totally revamped sine~ 
those days . Currently, all parameters a.re 
passed on the stack, and all local (auto­
matic) variables also reside on he stack. 
Also, a printf that is functionally equiva­
lent to Chris .Kern's is now a standard part 
of th packilf,ie. 

The June review was completely accu­
rate in all technical details, execpt for h 
stat~ment that "it's a shame the BDS com­
plier doesn't go one step further and pro­
vide redirected input and output. , .." 
Actually, the current Vl!Tsion of BDS C 
does include a special-fo.nction lilbrary for 
performing both directed .110 (input/out­
put) and pipes in. the staiidard UNIX-like 
manner , Thi~ is a recent addition o th 
package, and it has the advantage ·Of not 
w sting any memory if it isn't used, be­
caus.e H's merefy a simple set of library 
functions (written in C, of course). 

BDS C users may be interested ~.o know 
that the compiler has recently been run 
under the MARC ope.rating system (a 
UNLXrlike system) and that the ·combined 
package will b a1tailabl soon fr m 
Vor!-ex Technology. MARC furthers BD 
Softwar 's tradition of translating the 
"best'' of UNIX onto 8060• and Z80-ba.sed 
systems. BDS C finally has 11 opera iJlg 
system it can app11eciate. rather than 
battl . 

hor Zolman 
BO Software 
33 Lothrop St 
Brighton MA 02135 
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ars Ahead 
GUARDIAN lets you orgarnze evel)l!hng you need co do 

today tor years ro come. The singJe-rine entnes are easy ro 
make. and can even be ~[ m flag you several days rn 
advance of the even . 

Advance To Go 
GUARDfAN rs programmed co automatically advance 

s.cheduf .appojnrmems. PTA meetings. vaca ion 
s.chedules. t;ix deadlines and other 

GUA=H>iAn activl 1 s rndefin itely. unti' you 
cancel the enw GUARDIAN'~ 
internal Cdlendar adJusrs itself 
from year to year.

I Protect.$ Your Interests 
GUAAD!AN r~ s easy to 

use as penc11 and papei; but us rnernoiy can't 
be lost or erased by accident System Jailure 
and operator error are protected by automatic 
nle closure. Password protection keeps 
)CUI fries confidermal. 

GUARDrAN's dis has the St()(. ge capacity 
{O organize up to 2,000 separa e evenrs for 
200 people at the same time. 

v:;'...i V:~t~p~t'GLiA'RoMtomik rorme. ro recervE 
maximum efficiency and ease in organizing my petsonal hfe 
with my m1crocompmer. 
NA.ME~~~~~~~~~~~~~~~~~~~-

I ADDRESS __________________ 
STATE IP____ 

1have enclosed s119.95 10 avoid delays and handling charges. 
D Check 0 Money Order Pntt ~ rD. lll'ld ~ te;g,epi coo ~ 
D COD. flf delively address rs drfferem lhan above. prease speciryj 

Please spec1ly one: D 5111-lrch cr.sk D 8-inch d1~k 
Pl s ~- __r:i_C!((l4;~nn s 1~...0.I~: o .~u 

l23 E. Broadway 
PO. Box 727 
Cushing_ 011ranoina 74023 

You s.pen up to s2.soo on compu(er hardvv., e 10 make yow 
personal life easier. You djdn't spend itjusr for tun. 

Now rhere·s GUA.RDIAN - rile fim microcomputer sofaware 
program thar can truly organize your Jife with ultimate ease 
and speed. 

GUARDIAN is the only program that lets you make a single 
one-line data entry to remrnd you . . . for tile rest of your rife ... 
of bjrthdays, oil changes. appointments and any other recurring 
evencs. Oilce an irem and 1ts frequency of recurrence is entered. 
)'(lu'JI nevei have to worry abOLJt 'emembet1119 again. Each 
morning you flrp a switch. emeryour persorral code. and get on 
ins.tam readout of evel)<thing you need to accomplish that day. 

Pla1n1yspeak1ng. there·s no need for special codes orcompu er 
language with GUARDIAN ..you talk to •Land rt rarkS rig.ht b Ck 
in plain Engl rsh.GUARDIAN even tells _you how to ente< Cl t and 
correct errors with step-by-step on-M 1nstruccioo through 1c~ 
built-in video displ<!y manual. The printed manual that rnmes 
with GUARDIAN is also comprete and ea>y-:to.,underst.and. 

Ye·

an 

I 

I CllY 
: 
I 
I 

I 

b 


The GUAADlAN program is recommended or us.e with any 
soft disk drrve system wit'148k memoJY or mor . :ncl opet: s 
on any CP/M -,iJ<lsed system or the TRS so•., !Model r, Hor 
Iii). Programs are avallabJe on 5Iandard 514 - or 8-inch disk. wit 
storage sreeve. $119..95. 

GUARDIAN is av<ldable directly from nme Management 
SOftware. nd isnot sord tl1ro119h any st0te. catalog or other 
sou ·ce. To order GUAROfAN earl one of our tolr-tree numbers 
or re um lhe Older blank belovv. 

Calr now on rree ro oraer jAsk for operamr 60 l I 

1..SOOa824-7888 inatronwrde. except Ca1iForn1 
Alaska and Hawau) 

I ..a00-852 7777 trn carirorniaJ 

1-800-824-7919 (10 Alaska and Hawarrl 



'™Of Tandy corp_ 
'TM u. OfC.Jllfornla 

'Olrcle 295 on inquiry caret 

Did you know 
that with 
the new 

UCSD* 
P-SYSTEM 


you can write 
programsln 

and run them on 
ALTOS, APPLE, COMMO­
DORE, CROMEMCO, DEC, 
INTERTEC, PHILIPS, OHIO 
SCIENTIFIC, RADIO SHACK, 
TERAK, TEXAS INSTRU­
MENTS, VECTOR GRAPHIC, 
ZENITH, and many more... 

without change I 

(Think about that next time 
you want a larger market) 

we support systems 
software and appllca­
tlons ready-to-run on 
APPLE. DEC LSl·U1. RADIO 
SHACK MODEL II§ and AL­
TOS. 

PCD SYSTEMS 
P. 0. Box 143 
Penn Yan, NY 14527 
315·536·3734 

tTM DIOlt<'ll EQulpme11t 

Pofnts on ,p,1,nters 

In connection with th review "The Ep· 
son MX-80 and MX-70 Printers'' (see tlie 
May 1981 BYTE, page 22}, the following. 
sp cific comments may be of in tl.l'resl: 

• The MX-80 offers four rather than ~hree 
charac ter densi ties. The ourth is the 
double-width reduced character. It is pro­
duced by an SO (shift-ou t) code when an 
SI ( hift~in ) code is i.n ffect . The resultlng 
density is 3.25 characters per cm (8V~ per 
inch). 
• A fourth charac ter s.tyl can be obtained 
by transmitting codes , or both boldface 
and emphasized . The result ls a character 
heavier in bolh horizontal and vertical 
lines_ 
• line spacings f less than ·1-:, of an inch 
ort th MX-80 are overridden when 
graphic characters are pre!ient . In our ex­
perience, even a si.ngl graphic haracter 
in line will cause th line, eed to default 

I to " of an inch. (This phenomenon is not 
covered in the user's manual .) 
• The annoying bu.u .r on th MX-80 can 
be lurn.ed oH by use of internal switch 1-6. 

' 	 • The MX~70 ( ,ven though its charac;ter 
m trix is 5 by 7) produces a graphic 
matrix of 480 by 8 pixels per line_ 

As for th Apple U interface, which 
does not transmit the hi.sh bit and. hence, 
the graphic chara(ters. the peculiarily lies 
in the Epson-designed interface, rath r 
lha.n the Apple's memory. Our compariy 
produces and distributes a:n inte~ace for 
the Appl U and the Epson p rlnters that 
transmits all bits and all characters . We 
aJs;o produce a firmware print r~suppo,rt 

c rd for lhe Apple ll. In conjunction wit.h 
our interface, this card will (in addi tion to 
many other functions) produce a low-r "­
solutlon graphic dump on the MX-80 U5'­

ing the graphic charact rs nd a high-reso­
lu tion graphic dump on the MX-70, wMd1 
is printed as eight graphic lines on each 
pass. 

A mnon Katz 

P1es<iderit 

Inverted-A [nc 
40· Forrest HiD ln 
G r.u1d Prairie TX 75051 

I have just purchased the MX-?O ver­
sion of Epson·s print r, and I"•' uld Uke to 
make two comments on the May 1981 
BYTE article. 

Flrst, th MX-70 can prin wM1 eight 

points, no~ se•rn, which means that with 
~pedal software it is possible to print 
lowercase descender by utiliz.ing the 
graphics mode. 

Second. the Epson interface card for 
the Apple II computer has a link option 
for t.he most-signiflcant bit that musl b 
changed to allow this bit to get !o the 
pri:nter. The graphics mode requires a true 
!(>.,bit (2-byte) arw,ument to instruct the 
printer as to ho~· many by tes ar to be in­
terprc~ ·d as poi.n on the prin l head . 
Also, a comptete by te is requirE'd to define 
whkh prin ~ hammer is to strilk . Befo" I 
di covered ~his, J had some weird e feels 
every time I tried the graphics mode. 

] think the graphics mod i th most 
significan t part of the MX-70 because it 
allow' a large number of extra features lo 
be definecl by the user: 

• 	 peci I-character sets 
• proportional spaces b t ., n characters 
·• proportional spaces b tween words 
• overstrike. and 
• underlining 

B.ruce Piggott 
725 Row~r City Pk 
Rochester Y 4615 

Ch ngfng Names 

Gary Stotts's App]e Name-Address pro­
gram is so 1a@ful tha t 1 made a modifica· 
tion for .my own pu~ose. (S th Apiil' 
98 BYTE, page 32.) Although there is a. 

way to change the address and telephone 
number of a per:>on listecl on the file, there 
is no way of changing a p rson's nam . 
There m y b re son to change th per ­
son's riame: marriage, for example. [have 
added few lines to !he program to do 
just that . (See Hsting 1). 

Gino J Pfanza 
49 Brow11dafo Pl 
Port Ch sh~r Y 10573 

Lisfng 1 

1172 PAIN ; PRINT " OLD: " ;NS(I) 
1175 PAINT : INPUT " NEW: ";N.$(1) 
1177 IF LEN (NS.Cl)) < 1 THEN 1175 • 

Credit Due 
We inadv rt1mtly omitted the (redit line 
for the photographer r sponsible , or the 
photographs il'l ..A took at CC '81" 
tSeptember 1981 BYTE). We apolog:iz.e to 
Richard Faverty. 





The IBM Personal Computer 

First Impressions 

Phil Li?mrtlO!U 

89 Rems:en St 


Brool'cJyn NY 11201 


[BM (International Business Machines Corporation) 
has at last introduced the ke.enly anticip.ated IBM Per­
sonal Computer. Based on Inte] Corporation's 8088 
microprocessor, th·e new mac.hlne is s.1ated to appear in 
stores this month, with various hardwal'e options, at 

Photo 1: The new IBM Persona·! Comp1:1ter is bcm1d orr the illtel 
8088 m.icYoprocessor tmd wW be s11ppor1ed by S-Oftware /mm 
well-known, independent source$. Sflown he.re are the Systern 
UnU witl1 two built-in 5- lm:11 floppy--d~k drives, rl~e black-and­
w./1ite video monitor. the adj11.slable keyboard. and an Epson 
MX-80 printer bearing the TBM label. e.ili of whicl1 sells for 
$4385. 

prices ranging from $1565 to more than $5000. Color 
g.r.aphics are built in, and up to 256 K bytes of user 
memory may be installed . 

The hardware is impressive, but even more striking are 
two decisions made by IBM: to use outside software sup­
pliers akeady established in the microcomputer industry, 
and to provide information and assistance to indep n­
dent, small-scale software writers and manufacturers of 
peripheral devkes. 

T'.he Ust of software sources indudes Microsoft. Digital 
Research,. Pe.rsonal Software, Pea.chtree Software, 
Softech Microsystems, and information Unlimite-d Soft­
ware. For hardware configurations induding floppy-disk 





drives, mM wilJ sell three different disk ope'rating sys­
tems: CP /M-86 from Digita] Reseal'Ch, the UCSD p-Sys­
tem from Sohe:ch Microsystems, and IBM Persona.I Com­
puter DOS, developed by Microsoft .in imitation of 
CP /M. IBM is:n't trying to force th.e world to choose be~ 
tween the IBM DOS and other popular operating sys­
tems. The published documentation of IBM Personal 
Computer DOS will include the source-code listing of the 
BIOS (bask input I output sys:lem}. and of the diagnosUc 
prog:rams executed autom.aticaUy when the computer is 
turned on. 

The hardware u:sies an jnte.rconnect ion scheme diff·erent 
from the industry-standard S~rno bus, but lBM doesn't 
want to exclude anyone from developing plug-compati­
b le printed-circuit boards fo:r installation in any of the va­
cant expansion slots inside the chassis. ln fact, the com­
pany plans to publish a ha1:1dware manual with drawings 
and industry-standard speci.f:icat:ions. IBM's attitude 
toward support for independent hardware and softwar·e 
efforts was summarized by Don Estridge, Director of 
Entry Systems Business for the rnM Personal Computer. 
"IBM wi 11 provide information for the existing cottage in­
dustry to design ·boards, " Estri.dge said. "We're op n to 
any software proposals. " 

The Dataface GR0-11 'nter­
face expands your Olympia ES 
Series electronic typewriter 
into a Jetter press quality printer for your personal or bus i­
ness computer. And, you sti ll have a fu lly featured eiectmnic 
typewriter- two mach1nes in one. 

The GRQ Series Interface features: 
1. Staridard EIA RS- 233- C Serial lntertaoe and Para lrel 
(Centronrcs compatible). 
2. Standard asynchronous ASC 11 code, 7 bit data: 1 start 

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. 

4. Two K buffer: supports X-on, X-off protocol as well as 

RTS signals. 

2.S Oc!Obtr 1981 ® BYfli f'ubl!ic.ations Im: 

General Sys.tem Characteristics 
The entry-level. version ·of the IBM Persona] Computer 

consists ·of the System Unit, which contains. the 8Q88 
m.icroprocesso.r, a 40 K~byte buih..in ROM (read-only 
memory) containing the ex tended version of Microsoft 
BASIC. a built-in speakef that can be pr-ogramrned to 
play music, a power-on automatic self-test of ystem 
compon nts, 16 K bytes of user memory in the form o·f 
semiconductor RAM (r.andom..aca:ss read / write mem­
ory}, a combination vide,o~monitor and printer adapter, 
and empty space for two 5-inch floppy.,disk drives . ln 
this minimal configuration. the system uses an audio-cas­
sette recorder for mass storage and an ordinary ~elevision 
se:t as a video monitor. 

·, ot induding the cassette recorder and moo.Hor, tl:ie 
minimal system wiU seJ for $1565, With a sillg]e S-'nch, 
160 K-byte floppy-disk drive and 64 K bytes of user 
RAM, the price increases to $.3'005. An expanded business 
system with powe·.rfo] color graphics, two floppy-disk 
drives, and an IBM-labeled Epson MX-80 dot-matrix 
printer costs $4500. In additi.on to the 40 K~byte ROM, 
the system has a 16 K-byte RAM buffer for graphics op­
erations. None of the user memory is required by the sys­
tem software. 

5. Circuit board is instalted Jn­
side typewriter back panel 
along side logic board. The 

connection between boards aocomplished by 40 pin 
jumper cable using exist ing socket No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. lnstal lation in 10 minutes. 

End user, Dealer, Distributor and OEM inquJries are wel ­
come. Fo addition al details, specifications and computer 
compatibility contact 

237:2 A WALSH AVE, SANTA CLARA. CA 95050 
{408} 727-6704 

Clrere ·n 1 on Inquiry ea«!. 

http:additi.on


-nd G-,ener t1orlMI__ __ __ a ,_ __s 
MEASUA.EMENT systems & co11tmls proud y 

Introduces its new and' excit ing "2nd Generation" 
fami:ly of &100• compatible p roducts. Each has 
been specif ically designed for use with 

vectored priority interrupts, RS-2320 interfaces 
w ith full handshake, asynchronous or synchronous 
ope:ratuon with asynchronous baud rates to 11'9,2'00. 

Available in four or eight channel versions. 

TH DAWN OP 
WAGE 

The 2 ·h -r 1
_ e _ e. 

multi-user and network 
operafng systems such OUB EDE SITY 
as MPIM, CP/NET, and LO PY DISK 
OASIS,. Every product is 0 TROLL BOA D­
ful ly tested and burned· con1rols up to four 51A • 
in, comes with a 1 year inch or 8-inch disk drfves 
guarantee, and offers usi:ng BM soft sectored 
you features,not formats. It features 1 K 
currently available from of on-boaru buffering, 
any other source. DMA controlled data 


transfers and the per­

za ROCES OR formance character­


BOARD - The most istics of the superior 

powerfu l CPU board available today. Outstanding 
features include 4MHz operation,. high•speed serial 
and parallel, 110 utilizing OMA or programmed 
control, ei:ght vectored priority interrupts, and a 
real time clock. 

MUL I-USER SERIA /0 A - For use In 
expanded' systems requiring up to eight addltlona~ 
serial 110 ports. Features include: 16 inaskable 

'Al I i>rodu"ta. me I 1 a 1tf!IW IEEE •l:allido<da 

Syste1ns . Group 

A Divisi on of MEASUREMENT systems &.. controls 

Incorporat ed 

Circle 216 on lnqulwy card_ 

NEC 765 chip. 

SELECT B E M MO Y BOARD ­
Features include 110 port addressing for bank 

select with, 256 switch selectable 110 ports for the 
memory bank addressing. The memory is 

configured as four totally Independent 16K 
software-selectable, banks with each bank 

addres:sab'le on any 16K boundary. 

"Attractive Dealer & OEM Pric-es" 
See your nearest computer dealer, or 
,contact us for he complete story on 

The 2nd Generation. 

1601 Orangewood Ave,., Orange, CA 92866 
TWX/TE.LEX: 910 593 1350 SYS-TEMGAP ORGE 



Plug-in circuit cards of user RAM are available in three 
denominations: 16 K bytes {$90), 32 K bytes ($325), a.nd 
64 K bytes ($540). The user can increase the memory 
capacity to 256 K bytes using the available IBM boards 
and slots. (Outside companies could make a single mem 
ory board containing 256 K bytes of RAM, or expansion 
boards that contain even more .) AU user memory is 9-bit, 
w"th one bit devoted to parity check. An edge connector 
on the back of the Syst·em. Unit fooks as if it is longing fo.r 
a hard-disk drive, but IBM is mum on that possibiJity. 

The 8088 processor communicates w"th memory and 
peripheral devices through an 8-bit data bus, but ·t con­
ducts. its internal affairs using the 16-bit instructfon set of 
[ntel's 8086 microprocessor. In the ]BM Person.a Com­
puter. the 8088 operate-Sat 4. .71 MHz, with a cyde time 
for main storage of 410 nanoseconds; for access. the cycle 
time is 250 nanoseconds. 

Together,. the System Unit, keyboard. and a monitor 
make a very smart, fu l..feature terminal A six-foot 
coiled cable connects the separate keyboard. to the Sys­
tem Unit. You can ad"ust the keyboard's tilt toward you 
wh.en it rests on a desk~op, or you ca.n hold it in your Jap. 
The sysrem supports both uppercase and lowercase char­
acters, and all 83 keys have automatic repeat. Ten keys 
on the right side are for a i:rnmer:ic keypad and cursor 
controls, and ten special-function key.s can be used for 
editing. The keyboard provides access to 256 character , 
including all the ASCII (American Standard Code for [n­
formation Interchange} characters and many other char­
acters useful for producing virtuaUy any sort of g;ra.phics 
display. 

IBM s-ells .an 11111-inch green-phosphor video monitor 
for $345. The monjtor displays 25 lines of BO characters 
each. You can adjust brightness and contrast ·or use soft-

EPSOIN MK-80'9/100'• 
Call ror ptk•sl 

Ollldoro M-bO $:174.00 
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ware to activate underlining, Mgh-"ntensity blinking 
characters, and reverse video. 

With a color monitor, the IBM Personal Computer will 
support 16 foreground and eight background colors. In 
the medium-resolution graphics mode, screen resolution 
is 320 pixels (picture elemen~s.) across by 200 down. In the 
high-re olution graphics m()de, reso1uUon is 640 by 200 
pixels. Text and graphics can b mixed, allowing you to 
label items in a graphics display. 

One Centronics-compatible parallel printer port and 
one RS-232C serial I I 0 (inpu tioutput} port are standard. 
An asynchronous communications adapter ($150) en­
ables you to connect a modem to the serial port. 

lBM is even offering a Game Contr.ol Adapter ($55) 
that permits connection of user·suppHed joysticks and 
paddles. to the IBM Persona] Computer. 

SaJes and Service 
lBM's sales and servke :strategies show the computer 

giant's determination to develo,p quickly into a maj,or 
force in th microcomputer marl<.et. Beg.inning this 

month, the company is marketing the Pe.rsonal Computer 
nationwide in four ways: 

• through Computerland retail stores 
• through Sears, Roebuck and Company's new business~ 
machines ores (IBM wiU trajn the Sears sales personnel} 
• through a special sales unit in th IBM Data Processing 
Division (for hi.gh-vo,I me sales) 
• through IBM Product Centers, wh.ich wiU make pr·ovi­
sions for installment purchases 

Only four Product Centers e.xist now, but rBM has 
selected many more cities a round the count.ry as sites for 
future centers. "[n the course of the next ~wo years," said 
CB Rogers, Jr, IBM vice president and group executive o.f 
the General Business Group, "we expect to be fairly weU 
represented.'' 

IBM wilJ offer a. s percent discount on sales of 2.-0 to 49 
units, 10 percent on Si.des of 49 to 150 units, and 15 per­
cent on saJes of 15 units or more. Educational instihl· 
tions will also r ceive dfacounts. 

Product Name 
The lBM Personal Computer 

M:anufactu:rer 
lntemationa.l Busines'S Ma.chines CorporaUon 
Information Sys.ttms Division 
En1 ry Systems Businm 
POB l3Z& 

Boca R ton FL l3432 


When Available 
October 19S1 

Where Available 
Sears, Ro buck and Company's business-machi.nes stor~s 
CQmpu1erk1nd 5tor-11$ 
IBM Product Centers 
rnM Data Prncessing Division (volume s.altsJ 

Components 
System lJnil 

Size: width 20 Lni:he5, d,epth 16 inches. height 5.5· inchl!s; 
weight {witho:u.t disk drives) 2.1 pounds. (with two disk 
drives.) 28 pounds 

Electrical~: 120 VAC 

Processor: Intel 8083 

Cycle Time: m;iin slornge, 4 0 nanoseconds; access. 


250 nanoseconds. 
Memory: 	 4-0 K b:ytes of buih·in ROM {~ad-only memory). 

16 K bytes of uSll!'r RAM (rand.om•atte:ss tt'ad / 
writ>e memory); expand bt to 256 K byt s 

Stan.d_rd : 	 keybo3rd for dala ~nd tl!)C t entry; audio-c-as5'!Ue 
recorder connectot; fiw cxpa Mlon s!ols for 
m~mory, display, prin~er, c:ommu nlo.tion ,. and 
g.ame ada.ptel"51; built-in speaker far music program· 
m ing; power-on automallc. S'ol?lf·t~t o.f ~ystem com· 
ponents; BASIC..Jang1.1a1t1 lnte-rpreter; 16 K byte5 
of user RAM ( II user RAM is 9-bit pari'ty 
memory) 

Keyboard ; 	 ~ k y~ for da!a and lext enlry, 10 key5 for 
numer-k entry and cursor control, 10 special fonc­
t ion keys, ancl ASCII cha:racter-s and spocial 
graphics charach?rs (total 2.56 char-acters); 
automatic r put on all eys; a.djustabJc typing 
angle; detac:hab!e six-fool coll cabl' 

Disk drives: up lo two 5-inch floppy-disk drives. 160 K bytes 
e.a.ch 

Oper ,ting Sy terns 

IBM Pen;onal Campull!'r DOS (Microsofi) 

CP/ M-t\6 (Oi.g:i ta.I Research} 

UCSD p-Sy~tem (Saflecih Micrn~~tems) 


Software A vailiabJe for [BM PerSOnal Computer- DOS 
BASIC interpr,eter (Mkrosoft) stand;m:I.; extended BASIC inte.r-­
preter- (Microsoft) $f0; PilsC'al compil~r (MicrosoIO $300; VisiCaJc 
(Personal SohwareJ :S200; Ea~ywriter Urtforma tion Unlimited Sofl · 
ware) St:75; c~neml Ledger, Account RKeivable, Acc;qynt.s 
P.a.yable {Pe11c:h.tre-e Soft,...•41re) :$595 e.ach; a.synchronous corn­
muriiciUioN 5upport S40: Adv nl\lre (Mkn>5ortl S30 

Hardware Prices 
Sysl.ern Unit, 16 K-byte RAM, keyboard $1265 
System Unit, 48 K·byt~ RAM, keyboard. 

ifl,gle floppy-dM<. driv , disk-drive ad~pte..­ ~J.S 

Monochrome video disp:lay 345 
Combina.tlo:n monochrome-display ad pier 

and printer adapteT 3l5 
Colot•gl'aphlc;,-monitor ada.pter 300 
16 K-byte m rnary-expansio.n kit 90 
32 K· bytc mecnory-exp.ansion kit 325 
64 K-bybe memory-e panjion kit 540 
Disk-drive <tdapler 22.0 
D'isk drive (5-inc.h floppy disks) 570 
Asynthronous communitatio.ns adapter 150 
G me-control adapt r SS 
Keyboa rd 270 

http:communitatio.ns
http:count.ry
http:marl<.et
http:Contr.ol


The guyon the left 

doesn't stand a chance. 


The guy on the le t has two file foId ers. a11ews ma·ga• 
zrne.and asandwic·h. 

The guy 011 the right has the OSBORNE 1 , a fully 
tunctional computer system in a portable package the size 
of abr~efcase. Als-0 in lhe case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is go ing to get more 
work done-andbetter work done- in less ·ime. and with 
lless effort. 
Unlo·ld it, plug it iin, and go to work 
HkeY·DU'Ve nev·er worked-berore.. •. 

Go to work with WOROSTAR word processing, so 
your correspondenoe, reports, and memos take less time 
to produoe, and say more of what you waned to say. And 
with MAILMERGE' -the mailing system that turns out 
personalized mass mailings in the time you 'd spend on a 
rou gh draft. 

Go to work with SUPERCALC®, the e1ectron1c 
spreadsheet package lllat hand les complex projections, 
financia l planning, statfstics. and "what i'f'' questions in­
stanrly. For lhe more technically minded, SUPERCALC will 
process scientific data and calculate results . 

Go to work wil'h powerful BASIC language too1:s­
tlle CBASIC-2 business BASIC, or the Micrnsoft BASIC 
lnterprete r. 

That's standard equipment 
Options includeabout athousand different software 

packages from ah,ost of vendors designed to run on lhe 
CP/M computer system. 
G,o to work.at the office al home, 01r in l:he field . 

Or anywhere. Optio·nal battery packs and telephone 

lransmission coup lers mean you need never work without 

the capabiIities of the 0sBOANE 1 _ That's good, because 

youwon 't wantto work again without it. 

AU for S1795. It's inevitable. 


flhe OSBORNE 1 is the productivity machine that's 
chang ing the way people work. Put simply, the machine 
de livers asignificant productivity edge- day in and day 
out- to virtually anyone who deals with words or num­
bers . Or both. 

Since the entire system i,s only $1795, i:t won· be too 
long before the guy on the left has an OSBORNE 1 of his 
•Own. The same pro bab.ly goes for the person re.ading 
1his ad. In fact. we think it's inevitable. 
Th~ OSBORr4E 1 illClt1des aZBOA CPlJ, 64K ~=----­
bytes or RAM ~roorv. two 100 lrilob)'te 
llDjlfl~ II sk II ives. ii llusfJJeSS lw)lt!Qard. 
buill·in monilor. IEEE 4.&8 and RS232 frl i!r· 
racts fll t prinbtu s ~Ad ot~or things i hal 
g~I toM neected to co 111 puters . plus
CPfM, COllSIC·2 . icrosOll Elf<SIC:. 
WOROSTAR. alld SlJPERCALC. T e 
sysce m Is a'ilililable lrom com· 
pu1er retailers 11o11tlonall)'. 

$1795. l·t's 
inevita'ble. 
=­- ·sa.o 
C 10M:PUTE1R COR:PORATION 
2.6500 Corporate Avenue Hayward. California 94545 
Pi'lone (4 5) 887·8080 WX (9\0) 383-20.21 
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JBM's service p.laru should meet or exceed those offered 
by other microcomputer manufacturers. For a start, IBM 
offer5' a 90-day warranty. Owners can extend warFant]es 
to a full year for between 7 and 9 percent of the purchase 
price of various system components, o.r buy annual ser­
~ice contracts for 10to15 percent of the purchase price of 
components. For example, an extended wa.rnn ty for the 
System Unit costs $86; a maintenance contract for th· 
System Unit costs $112. For the System Unit, disk drive, 
and disk~drive adapter, an extended warranty costs $154, 
and a mai.ntenance contract costs $196. 

Servk · will be available at Sears, Computerland, and 
from the lBM Product Centers, regardless of where you 
bought the computer. Service contracts with the JBM 
Product Centers call for exchange oF major system com­
ponents. IBM will send a replacement keyboard, printer, 
or System Unit by courier within 48 hours of the owner's 
call . 

Three Ways to Generate Software 
Recogniz.ing the advantage that an existing broad soft­

ware base gives to CP / M-compatible, R dio Shack, Clnd 
Apple computers, IBM plans to meet the problem head­
on with a thre.e-part strategy. 

First, when the Personal Computer reaches stores this 
month, it will be accompanied by a software offer includ­
ing some application programs .ready to run with IBM 
DOS. Here's a quick look at what IBM is off ring : 

• IBM Personal Computer DOS. This CP / M look-alike 
from Microsoft offers the familiar "A> " prompt charac­
ter along with features for copying files and disks, com­
paring fiJes and disks, initializing disks, displaying a 
directory, renaming fHes, and other housekeeping chores. 
Although .it has a debugger and a line edi.tor, IBM DOS 
does no yet have an assembler . It seems safe to speculah! 
tliat Microsoft is hard at work on that. 
• a cassette-.level enhanced Microsoft BASlC int·erpreter 
that supports input/output instructions, use of the key­
board, display , light pen, and printer, and many editing 

nd mathematical functions . 
• a disk-level Microsoft BASIC that provides extensions 
including more powerful graphics, date and time.of-day 
functions, and communication capabiliti: s; th enhanced 
graphics include such features as point, circle, and 
get / put display, and inc:reased l.ight-pen suppor for de­
sign work {$40) 
• a Pascal compiler, also from Microsoft ($300) 
• VisiCak, the electronic-worksheet program from Per­
sonal Software 
• Easywriter, the word-processing p.rogram from ]nfor­
ma.tion Unlimited Software ($175) 
• an asynchronous communications program {$40) (This 
is written in BASIC and is menu-driven; the menu in­
cludes an option For t.he Dow Jones Information Services, 
anothe.r for The Source, and another for teletypewrit :r­
like communkation . IBM soon wm also offer a ull 
subset of Model 3270 emulatio·n capabilities so that the 

Personal Computer can appear to \arger IBM systems as 
an JBM 3270 terminal.) 
• genern]-ledger, accounts-payable, and accounts-receiv­
abte packages, from Peoiicht.ree Software, but \-\!'\th color 
and other enhancements fo.r ease of use ($595 each) 
• Adventure, the fantasy--simulation game, from Micro· 
soft ($30} 

The second part of IBM's sohware-development 
strategy is to offer Digi.tal Research's CP /M -86 operating 
system and Softec:h Mic:rosystem's UCSD p~System 
{which includes UCSD Pascal). Purchasers of these oper­
ating systems w:ill have acc-es-s to many third-par~y pro­
grams a,s they become available. IBM says it expects the 
availahiJity o these operating. systems to provide the op­
portun.ity for many cu rent applic<ltions to be transferred 
to the IBM Personal Computer with minjmal modifica­
tions. This pproa.ch will enable owners of the IBM Per· 
sonal Computer to use a tr mendous amount of softwar-e 
originally written for otlier common machines. Users can 
have everything that IBM offers without giving up oft· 
ware for the other t:wo operating systems. 

The third part of the IBM software strategy is to 
establish its own Personal Computer Software Publishing 
Department. The new department will solicit software 
from outside authors, both professional and amateur. 
IBM wilJ send software-submission informa tion packets 
to anyone who writes to IBM Personal Computer Soft­
ware Submissions, Dept 765, Armonk Y 10504 . IBM 
will a1so encourage its employtts to write software for 
the personal computer (on the employe s' own tim ). 
Authors will rec ive quarterly royalties based on actual 
sal s. 

A Shaking Out? 
For those of us who dislike giants, the CBM Personal 

Comput r comes as a shock . I expected that the giant 
would stumble by overestimating or underestima ting the 
capabil i t~es the public wants and stubbornly insisting on 
incompatibility with the rest of the microcomputer 
world. 

But IBM didn 't stumble at all; instead , the giant 
jumped leagu sin front of th competition. Although the 
lBM Personal Computer has not (as of this writing) 
reached store shelves, it already .seems to hold a irm 
position in th field . Its prices seem to compare favorably 
w.ith available 16-bit S-100 systems. Furthermore, the 
cost of an IBM Personal Computer configured for word 
processing is not much more than that of an Apple II 
P]us, an lntertec Superbrain, or most oth r 8-bit 
machines fuUy equipped for word processing. A superior 
machine from 'the start, the IBM Personal Computer 
should grow in capability as outside vendors begin pro­
dudng peripheral devices and add-on hardware for 
special applications. 

ln fact, the on y disappointment about the IBM Per­
sonal Computer is its dull name. One rumor claimed that 
IBM r ferred to this computer .internaUy as th Acom. To 
me, it looks more like a Mighty Oak. • 
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STllCTllEI SYSTEMS 

FllllCllL SIFTllRE. 


Amil• LESS IS CIEADll 

- YlllOll 

Penny wise and software fooIish. One of the 
,best ways ocheat your business is to waste awhole 
lot of lime on so utions Ihat don't work, or that can't 
grow wilh your business. And frankly, we get p,hone 
calls every day rrom computer users who've tried to 
gel by on "bargain" software, and found that "bar­
gain" software is the most expensive ind a business 
can own. 

Here's a racl: if you have a real need for a 
computer in ariy ol lhese areas: 

General Le<:! ge r 
Accounts Receivable 
Accounts Payable 
Order Entry 
Invenlory Control 
Payrol l, 

any business software less than Structured Systems 
Financia l Software is cheating your business. You'll 
cheat yourself out of lots of lime. Time spent with 

BBIESS. 
systems which aren't designed for high vo lume use. 
You'll cheat yourself out of reliable audit controls 
and reliable error prevention features. Out or the 
training you invest in a system you outgrow when 
you need lo add morn disk storage, more customers,. 
more data. You'll be cheating yourse lr out of asoft­
ware bargain ill tile truest senseor the word- the 
greatest value for your dollar. 

CP/M microcomputer systems can do the 
job of minicomputers. Structured 
Systems software makes thal po­
tential a real ity. Right now, 
hundr,eds of businesses 
are profiting fromlhe 
financial controls and ......-~~ 
operaling efficiency of 
SSG f:inancial software. 
So can you rs. "-·· · ·· . 
1- --- - ­

T11ke ii ,easy on yoursell. 
1Bul.se nlence your com:pule r 

.I to Ilard la tior. ---~"J.<>'1"~ 
· ·~"'"°~- ..I Please send more 

Information on your ::..::----­
I o General Ledger 0 Acco~nts ReaiM!bk: D Order Entrv 

o Accoun1s Pa!(able D Payroll D Inventor~ COOlrol 

Coa~-------------~ mpany ______________ 

l\ddre~--------------
1 Cily Slate Zip-------------

Telepflone ~ ) ----------­L. ___ _ 
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Build an Intelligent 

EPROM Programmer 


longtime followers of the activities 
.in Ciarcia's Circuit Cellar may 
remember an incident 1wrote about a 
few yea.rs ago. My friend Jerry need­
ed to program an EPROM (erasable 
programmab?e read-onJy memory) 
device in a hurry for a demonstration 

Copyngnr © 198 1 oy Steven A Ciarna Ari 
ngh~ reseived. 

Stev,e Gard.a 
POD 58.2 

Glastonbury CT 06033 

at Ms ·computer club . The EPROM­
programming arrangement we de­
vised gave me the idea for the article 
"P.rogram Your Next EROM in 
BASIC'' {March 978 BYTE, page 
84) , in wh ich 1 presented a d sig n for 
an inexpensive programming circuit 
a nd told how to driv·e it with software 
written in a high-level fanguage. 

EPROM ~echnofogy has a.dvanced 
considerably since then . ln 19'78, lhe 

Photo l: Complete intelligent EPROM~progmmming sysrern , con.oi5Hrrg of ti~ 
ZB-BASJC Microcomp1der, the EPROM-programmi11g interface of figure 4b, 11 1d 
a video-display terminal. 

:type-2708 EPROM chip, which r,e­
quires a three-voltage power supply, 
was jus t becoming established, 
repladng ti e hard =to-prog.ram 
type-1702 EPRO M device. Not only 
was the 2708 easier to program, it 
also held more data: 1 K (1024) 8-bit 
words, compared to 256 8-bit words 
stored. by the 1702 EPROM. 

The 2706 EPROM has been re­
placed in most new designs by the 
single-voltage type-2758 EPROM, 
and a number of higher-capaci~y 
devices that require only a single­
voltage power supply have been 
developed and ma d.e available by 
several manufacturers. These ar the 
type-2716 (2 K 8-bit words, or 16 K 
bits), type-2.732 (4 K 8-bit words ), 
and type-2764 (8 K 8-bit words) 
EPROMs. The 2716 has become 
especially popular, part1y because Hs 
2 K bytes an! sufficient memory 
space for storing most bootstrap 
load rs, command monitors, and 
simple utility p rograms; and partly 
because the 2716 is usually priced 
under $10. 

The 2758, 2716, and 2732 EPROMs 
are members of th sam - family o 
components, sharing a common 
pinout specificat:ion .. Wj th only minor 
modifications to the wiring, a 
designer can allow different-capacity 
memory devices to be plugged into 
the same socket on a circuit boar d. 
Th is ve'rsatility also means the same 
basic circui t can serve in several ap~ 
pHcations. 

My pr vious article on EPROMs 
suggested using an jnterpreted BASIC 
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program to drive the EPROM­
programming circuit. This jdll!a did 
work, but it took a long tirne to pro­
gram a 2708 EPROM. lf you wanted 
~o program more than a few 270Ss, 
you would have been wise to pack a 
box lunch for the occasion. The 
BASIC program demonstrated the 
algorithm for programming an 
EPROM, but a machine-language 
driver pro ram was needed for prac­
tical htfge-scaJe EPROM program­
ming. 

The slow sp ed for programming, 
or "burning," 2708s his way r·est.dts 
from the n ed to iterate the write 
pulse 100 times for each byte Joca­
tion. Eac::h byte in the 2708 must be 
wriuen for at least 100 ms 
(mmiseconds) to assure stability of 
the s!ored data. However, ~his 
100 ms duration must consist of 100 
separate. pulsed write sequences, 
each last ing only 1 ms. An 1024 byte 
locations must be addressed in &e­

quence while a + 2.5 V programmfog 
pulse is applied for 1 ms for ea.di ad­
dress.. The cycle is then repeated 100 
times. 

The 2716, on the other hand, re­
quires only one loop through an the 
add.resses, instead oflOO loops. Whil!e 
each Joca tion is being addressed, a 
50 ms programming pulse is applied, 
usually ti.med by a one shot 
(monostable multivibrato ) . The 
50 ms, single-loop programming 
conditions all well within the speed 
capabilities of BASIC, and no 
ma.ch.in -lang:uage dri. ver routine ne d 
be written for serious use. 

Using a program essentially the 
same as the one presented in the 
original article (running under an 8 K 
BASJC interpreter on a Z80 
microprocessor with a 2.5 MHz 
dock rate) , a 2716 can be completely 
burned in 154 seconds, requ1rmg 
75 ms per location. The minimum 
time required with a ma.chine.­
language driver is 103 seconds, or 
50 ms per locatio.n. Th difference is 
hardly noticeable. 

Because EPROMs are so widely 
usro, I thought it was about time to 
write another article on them, featur­
ing the· 2716. First, I' ll discuss why 
EPROMs ar used and how they 
wo.rk, and then l'U describe the desjg;n 

ol my new EPROM-programmin,g 
circuit:. 

What is different about this new 
circuit7 I decided to "unbundle" the 
system and design the EPROM pro~ 
grammer as a stand-alone, intelligent 
unit. By incorporating the ZS-BASIC 
Microcomputer (my July-August Cir­
cuit Cellar project), we can easily put 
1together a stand-alone 2716 program­
mer with capabilities that rival those 
of units costing ten 1times as much . 
(See "Build a ZS-Based Control Com­
puter with BASIC, Part l.' Ju1y 1981 
BYTE, page 38, and "Part 2," August 
981 BYTE, page 50.) 

Whys and Wherefores of EPROM 
A personal comput r , even in its 

min"mum configuration, always con­
tains some user-programmable 
memory or RAM (random-access 
read / write memory), usually in the 
form of s miconductm memory in­
tegrated circuits. This memory can 
contain both programs and data. Any 
machine-word-level storage element 
withill the memory can be individual~ 

Jy read or modified (written) as 
needed. 

Any of several kinds of electr·onic 
components can function as bit­
storage elements in this kind of 
memory. TTL {transistor-transistor 
logic) type-7474 flip-flops, bjstable 
re.lays, or tiny ferrite toroids 
(memory cores) a.re suitable, but all 
cost too much. are hard to use, and 
have other disadvantages. 

In personal-computer and other 
microprocessor-based applications, 
the most cost-effective memory is 
mad from MOS (metal-oxid 
semiconductor) integrated drcujts. 
Unfortunately, data stored in these 
semiconductor RAMs is volatile. 
When the power is turned off, the 
da~a is ost Many ways o.f dealing 
with this problem have b en devised, 
wiith essential programs and data 
u5ually stored in some nonvolatile 
m dium. 

In most computer systems, some 
data or programs are stored in non­
volatile ROM (read-only memory). A 
semiconductor ROM can be random-

Photo 2~ Closeup of tJi EPROM programmer. On the right is the ZS-BASIC 
Mfcroc-omputer circuit board witl1 the progn1m-controller software resident in the: 
cmboard EPROM. On tlie left is die prototype type-2716 EPROM programming 
interface. lt includes a control panel, 1m operator display (LED5), a zt>ro­
imertiori~force EPROM socket. and a 4 K-byte buffer memory. 
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ly accessed for reading in the same 
manner as the volatile memory, but 
'th data in the ROM is p rmanent. Jn 
a mask-progra mmed ROM . th data 
that can be read is determined during 
the manufacturing prncess. 
Whenever power is suppli·ed to ~he 
ROM, this perman -nt data (or pro­
gram) j available. in small computer 
systems, ROM is chiefly u ed to con ­
tain op rating sys tems and / or BASIC 
interpreters-programs hat don.'t 
need to be changed. 

Another type of ROM is the 
PROM (programmable read-only 
memo·ry ). A PROM componen t is 
delivered from the factory containing 
no data . T he user de.cides what da ta 
he wants it to contain, and per­
manently programs it with a spedal 
programming device. Once initially 
programmed, PROMs exhibit the 
characteristics of mask-programmed 
ROMs. You might label csuch PROMs 
as "write-onc·e" memories. 

T he u I lra.vi o let-light-era sable 
EPROM is a comprnmise between the 
"write-once" kind of PROM and the 
volatile memory. You can think o 
the EPROM as a "read-mostly " 
memory, u ed in r ad-only mode 
mos t of the time but occas.ional1y 

SHECT GATE 
! YG) 

Sill CO ' 
DIOXIDE 

S1UCOl1 

Si ~ I CO~ 

• T YPE I MP~~ T 

Figure la: PlrysicQ/ s t,-ucture of one bit-storage cell in a 2716 EPROM . Tlie cell consists 
of a .FAMOS (floating-gate auafond1e-iniection metal-a.tide semiconductor) fi .1 cl·effect 
transistor lrlaflufactured in stacked-gate configurati.011 . Dllrit1g prog :amming. a 
vo.ltcl e plaud o ri the select go.te creates M eitt>ctr-ic field witltin Jhe sin~ct1m~. Tile field 
~·aises tire 1mer y levels of elec:trmis passing ~'1rougfi tire d1am111l from drain to source 
enough that· some of the eledrons are able ,to ti mrel rf1rougf1 tlie silicon·dioxrde in· 
sr~lato and au1m1ula1e 011 tlie floating gate. 

-

~f'GM Vrr vtt' Outputs 
~Mode 118) {20) (21} (24) (9·11 , 13· 171 

Read v•• v,, +5 +5 D_, 
High 

Slalldby v,,. !Jon' l care· +5 +5 impeda nce 

Pulsed v,. 
Proo ram to v,H Vm -t-25 +5 D,. 

Pr09ra.m 
Veri1y v,, v,, +25 +5 o... 

Program 
lnh1bil v•• II,~ +25 +5 

High 
impedance 

Tabl l: Voltages preseri t r:il specified pins of the 2716 durir1g the five modes of 
opemtion. Vn must· be b1 tire range -0.1 
+2.D V to Vtt' + 1. 

erased and reprogrammed as 
necessary. The EPROM is er-ased by 
exposin.g the s.i Iicon chip to 
uhravio et light at a wavelength of 
2537 angstroms. Convenien tly, most 
EPROM chips are packaged in an 
e11dosure with a transparent quartz 
window. (I once wrote about a. dif­
ferent kind of "read-mos tly " 
memory, the EAROM: electrically 
alt rable r ad~only memory . An 
EAROM is erased by pur·ely electrica.i 
means , w i thou. t re orting to 
ultraviolet ligh t. See "Add on-

V to +0.8 V: Vm must be in tile range 

volatile Memory to Your Computer," 
December 1979 BYTE. page 36.) 

How the EPROM Work 
EPROMs made by Intel Corpora­

tion and several other manufa.c~ur.ers 

tore data bits in cells formed from 
stored-charge FAMOS (floati ng-gate 
avalanche-i nject ion meta1-oxide­
semiconductor) transistors . Such 
transistors are similar to positive­
charinel silicon-gate field-effect tran· 
i tors, but with two gates, a · hown 

in figure l a. T he lower, or "floati ng," 
gate is completely surrounded by an 
insula tor layer of silicon dioxide, and 
the upper "control" or "selec t" gate is 
connected t·o external circuitry. 

The amount of electric charg 
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Jlgur-e lb: Pinout specification of Ore 
lype-2716 EPROM (eraMlble pragrnm· 
mable read-only memory) imegrated­
drc11it pa~kage. 
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stored on the floating gate determines 
whether the bit cell conta.ins a l or a 
0. Charged cells are read as Os; Ul1­

charged cell are rea.d as s. When the 
EPROM chip comes from the factory, 
all bit locations are dear d of charge 
and are read as logic ls; each byte 
contains hexadecimal FF. 

When a given bit cell is to be 
burned from a 1 to a 0, a ·Current is 
pa sed thro·ugh the transistor's chan­
nel from th source to the gate. (Th 
electrons, of course, move the op­
posit way.) At the same time, a 
relatively high-voltage potential is 
placed on the transistor's upper select 
ga.te, creating a strong electric Held 
with in the layers ·of semiconductor 
material (This is the function of the 
+2.5 V charging potential app:Bed to 

the 2716. ) In the presence of this 
strong electric field, some of the elec­
trons passing through the source­
drain channel gain enough energy t·O 
tunnel through the i.nsula ting layer 
that normally isolates the floating 
gate. As the tunneling electrons ac­
cumulat, on the floating gale, the 
gate takes o:n. a negative charge, 
wn ich makes the c:eU contain a O. 

When data is to be erased from the 
c:hip, it is exposed to ultrav'iolet light, 
which contains photons of rel.atively 
high energy . The incident photons ex­
cite th electrons on the floating gab 
to suffidently high energy stat s tha~ 
they can tunnel back through the i.n­

sula~ing lay r. removing the charge 
from the gate and r tum ing the cell to 
die 1 state. 

Programming the 27 ·6 
The 2716 EPROM contains 16,384 

(16 K) b"t-stora,ge cells configured as 
2048 1ndividually addressable bytes . 
Thi organization is often called "2 K 
by 8." The comp.letely static opera ­
tion of the device requires no clock 
s·gnals. 

The pinout specification of the 
2716 is shown in figure lb, and a 
block d iagram of its internal structure 
is shown in figure l e. 

The 2716 has Hv di ferenl 
operating modes, for which the input­
voltage requirements are shown. i:n 
table 1. The re.ad, standby, and pro­
gram modes are the ones J'Hdiscuss in 
detail, since the program-inhibit and 
program-verify modes are importan t 
primarily in high-volume applica­
tions. 

]n the read' mode, two control in­
puts ar us d to & lix:t th chip after 
the processor has selected the 
memory address . The OE (output 
enable) line is provided mainly as a 
means of jointly selecting a bank of 
several 2.716s, perhaps by a connec­
tion to the memory-read line on the 
system bus_ The CE/ PGM (chip 
enable/program) input i decoded 
and used as the primary device­
selecting Jin . 

DUA OUTPUTS 
00-01 

O! 
CE/PGM - -

CH IP- sntCT. 
POWER -OOW~. AtjO 1--­
l'llOG. l OG,I C 

A0· ... 10· 
ADO,RUS 

1 PUTS 

V OECO'O£A 

I OECOOU 16,384-B IT 
'CHI. MA ll l X 

figur le: Block di1lgrnm of th~ internal structure of 1'i2 typir-2716 £PROM . 

Aher the Jog.ic level present on the 
CE/ PGM pin. has been brought low, 

the OE input should also be brought 
low. Then 120 ns (nanoseconds) 
dapse before the addres~ed data is 
available on the data-output pins . 
This is sufficiently fast to be cornpa~i ­
hle with other types of memory 
devices in most systems, allowing 
di11ect connection of the 2716 to the 
sy tem bus. for reading data, as 
shown in figure 2a on page 40. 

The 2716 can be plac din the static 
standby mode to reduce the power 
consumpUon without increasing the 
access time once it i addressed . Witli 
a TTL h1gh level applied to 
CE/ PGM. 1the output lines assume a 

high-impedance condition. It doesn't 
matter what voltage is pres nt on 
OE. 

Jn the program mode, particular bit 
cells a11e induced to contain 0 values. 
Both ls and Os are present in the data 
word presented on the data lines of 
the 2716, but on.ly the presence of a 0 
causes action to take place. 

When the V,.,_. power-supply input 
is placed at a potential of +25 V and 
the OE input is at a high level Wm), 
the ITL-level data to be progr.ammed 
for a specific address is set up on the 
2716's data lines, and the address is 
·et up on the addr ss lines AO through 
AlO. After a setup time of at least 
2 µ.s {microseconds). a high IT ­
level progr;;imming pulse 50 ms long 
is applied to the CE/ PCM i.nput. Ad~ 
dresses. to b programmed may be 
pedfied in any order. 
Th 50 ms programming pulse 

must be applied once for each loca­
tion to be programmed. Under no cir­
cumstances should a constant high 
level be appUed o the · El PGM in­
put in he program mode. Repeated 
SO ms pulses to the same location are 
acceptabl.e, but any pu Is - width 
greater than SS ms might destroy the 
chip.. (The minimum pulse width is 
45 ms.) Using a nonrctriggerable 
one-slwt (monostable multivibrator) 
to generate the puls.e is one simple 
protective measur·e. 

A Simple E.PROM Programmer 
As we have previously seen, in the 

read mode the 2716 may be connected 

Oo;tt;ibff 1~1 C) BYTE i'"blia.lioiilli !tu: J9 



directly to the sy$tem's address and 
data buses. It's not so easy, however, 
in the program mode. 

Because of the setup-time interval 
tha~ must eJapse after the address 
data a11e presented , the programming 
pulse must come at an instant that 
doesn't fi t too well within the syn­
chronous operating constraints of the 
typical computer system bus. This 
li mitation is most eas..ily overcome by 
using three parallel output ports to 
communicate with the EPROM. The 
a.ddress and the data can be held con­
sta n't while the programming puls is 
applied. Figure 2b shows a block 
diagram of this scbeme, and figure 3 
shows the schematic diagram of an 

WPITC/Pf?O(;hAM 

8 - BI T PARALLEL 
OUTPUT l ATCH 

00-07 

27lt> 

DATA 8UI AO· AIO 

PUlSE 

ADOlll!H 

Figu1e 2;.i; For read-mode op ration, tire 2n6 £PROM is fast 1mougl1 lira/ it can be 
direr:tJy c:orrnuted to the tu.idress and datfl bus; s of mo:;t mic:rocomp11ter systems. Tlte 
OE (outp11t itnable} line h ~imlly used as a rmu:ms of joi11tly selecting a bank of2716s. 

w!tile die CE/PCM (d1ip e11ab/e/progrnm) line is used lo select tlie partit:ul'ar in­
t :grat.f!d drcult tf1af is to be addressed. 

DATA BU$ 

2716 

ADDRESS aus AO·AlO 

actua l circuit that uses. this principle, 
which can be used with almost any 
personal computer. 

The simple EPROM-prograrnming 
drcuit uses two integrated circuits 
besides the EPROM: the Intel 8255 
PPI (Programmable Peripheral Inter­
face) and a type-74121 one-shot. The 
40-pin 8255 contains three separa t 
l!O (input/outpu t) ports. T wenty­
fou r 110 lines ca.n be programmed for 
various input, ou tput, and control 
functions. (For more information on 
the 8255 PPJ , see "Interfacing the 
S-100 Bus With the Int J 8255," by 
David L Condra, October 1979 
BYTE, page 124, or the Intel Cornpo­
mmt Do.ta Ca talog.) 

In this application, 1 set up the 8255 
to operate in two differen configura­
tions. When prog:ramming, ports B 
and C contain the address, and port 
A contains the data. All ~hree ports 
are set up or output. When verifying 
the contents (in read mode) after pro­
gramming, ports Band C again con­
tain the address, b1.1t port A is et for 
input to read output data from the 
2716. 

The 8255 is rela ively simple to use. 
lts four interna 1 registers for porls 
and control are a ccessed just like any 
other I/O device. Using a combina~ 
tion of chip-select and address­
decoding logic, partic1.1lar combina­
tions of logic levels on the AO and Al 
lines designate the sped ic: register be­
ing addressed, as shown in tab]e 2. 
The data word wri~ten into the mode­
control register configures the par­
tiruJar functions of the 24 VO bits. 

Setting all three ports for output is 
accomplished by writing hexadecimal 
80 into the mode-control register. The 
other combination, B and C set for 
output with A set for input, is ar­
rang d by loading hexadecimal 90 in­
to the mode-con ro] regis er. These 
two control codes a.re the only ones 
req uired . 

he EPROM interface in figure 3 
requires the operato.r to select the 
11ead or program mode by the posia 
tion of a toggle switch. [n the read 
mode, the V u..£2Wer input will be at 
+s V, and CEIPGM and OE win 
be at logic 0. In the program mode, 
with the switch dos d, VP" will be at 
+25 V, OE wjn be at logic 1, and 
the one-shot wrn be strnbed for each 
succes.si ve location. The drive r pro­
gram which coordinates this effor t 

Address Bits 
Re~lster AO A1 

PorlA 0 0 ,Port B 0 
Pori C 1 0 

MOCle-Controi 

Re11is1er 


Table 2: Addressing of porl and 
mode-control registers in tl1e lritel 8255 
Programmable Psripfiimd lrltetface. 

Fi,gure 2b: in the write-progmm mod.Cl, the need for 1111 asynd1ror1ot1s programmfr1g 
ptdse 11ecessit.ate:; the use- ofextenrnJ data latclies, driueri b:y the output ports of tlre con­
trolling compu te~ system. 
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will be essentially the sa me as that for 
the more sophisticated EPROM pro­
grammer yet to be described. 

An Intel igent Programmer 
The 2-chip EPROM programmer 

previously described is an interface 
des igned to be attached to a program­
development-type computer system. 
h can do just as much as the one I am 
about to d iscuss. However, what 1 
have in mind is better than a mere 
EPROM-programming interface: an 
in tell igent EPROM programmer, a 
s~<Jndwa lone devi.ce tha.t functions 
only as a programmer. 

[n my opinion, such a programmer 
should be able to perform the foll ow­
ing tasks~ accept raw input data by 
various means and store ·his data in a 
buffer memory, read a previously 
progr.immed EPROM and store the 
contents in the buffer, wrHe the con.­

tents of the buffer into another 
EPROM, and c;:ompa.re the con tent 
of the same or a differen t EPROM 
chip to the buffer. ln e$sence, these 
are standard load, program, and 
ve.rify funct ions consistent with any 
reasonably useful 2716 programmer. 

Pho to 1 on page 36 shows th pro­
totype o.f such a device . The in­
telligence for this programmer is sup­
plied by a ZS-BASIC Microcomputer, 
a single-board computer specifically 
configured for use as a controller in 
dedicated applications. Using this 
ZS-based controller b·oard, J was able 
to program and test the driver soft­
ware directly and easily . 

The final configuration consists ·of 
th ZS board, 4 K bytes of ·expansion 
memory, the EPROM-programming 
cir cuit of figure 3, three pushbutton 
witches, and some LEDs (light­

emitting diodes ) added to com­

munica te wi th the operator.. The 
pushbuttons L, V, and W activate the 
load, v·erify, and write functions, 
respec tively . The three LEDs next to 
them are labeled Read, Write, and 
R ady . Two more LEDs, Jabeled T 
and L (for terminal and loc;:al ) are 
pJaced ad jacent to the C ontrol slide 
switch . I'll explain them later. 

The in telligent EPROM program­
mer has two operating modes . With 
the Control switch in the L {loca l) 
position, the programmer receives a ll 
its commands through the pushbu 
ton sw itches. With the C on trol swi tch 
in the T (termi.na.l) position, the pro· 
grammer eKpecls to receive com­
mands l"Om a video terminal or 
teletypewriter ·connected to the 
ZS-BASIC .icrocomputer's RS-232C 
connector. ln this. termina] mod , you 
can examiri · the b uffer contents, 
di rectty change or introduce new 
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Figure 3: Sdiematic d iagram of a simple £PROM-programming circi~it :hat is intended to b.e d riven from m1 externQl forge 
(progrr:i1n-dwelopm~11Mype) computer syst m _ 
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data, and e ecute the stand rd read, 
write, and verify functions by 
keyboard commands. In addition, 
this mode facilitates erlal en try of 
data directly into the bulfei:-. 

The tocal mode emulates the 
pushbutton operation of typkaJ com­
merdaI EPROM programmers. Press­
ing L (load) will cause the device to 
read an EPROM inserted into the ZIF 
{zero insertion forc,e) integrated­
d rcu it socket and store the data in 
2 K bytes of the 4 K-byt 
read/ write-memory buffer. (The buf­
fer has enough capacity to store all 
the data in a l-yp -2732 EPROM, 
making possible yet more versatility. ) 
Press·n,g W (write) will make the 
device program the 2 K bytes of data 
from. he memory buffer into an 
erased EPROM inserted into the ZIF 
socket. Pressing V (verify) wi.11 cause 
the ZB program device to compare 
the contents of the buffer to the 
EPROM. The LEDs indicate the cur­
rent status and inform the· operator 
wh n a function has bee'n completed. 
AJ'l ~hese opera tfons and control 
assignments are under program con­
trol. Their mean.ings and functions 
can easily be chang d in ofrware to 
m~t your specific requirements. 

Prog:rammer Hardware 
The EPROM-programrning hard­

ware consists. of two basic sections: 
memory expansion for the ZS-BASIC 
Microcomputer (shown in figure 4a ), 
and the EPROM-interface section 
(shown i.n figure 4 b ). 

After the EPROM~programming 
sofl:\vari! has been written and de~ 
bugged (which is done using the 
BASIC in terpreter}, it can itself be 
placed into an EPROM, which can 
then be plugged into the Z8 boa rd' s 

~umber Type +5V GND 

IC1 Z6132 28 14 
IC2 74 LS30 14 7 
IC3 74LS04 14 7 
101 74LS30 14 7 
IC5 74121 14 7 
IC6 7406 14 7 
IC7 74LS04 14 7 
IC8 9255 26 7 
llC9 2716 see schemalic 

diagram 

Z6132 memory socket. With the on­
board read / write memory removed 
to accommoda.te the EPROM, a 
separate buffer m mory must be add­
ed lo th Z8 board to hold the data 
read from or written into the 2716 be­
ing processed. This can be provided 
by the original or another 26132 
qu.asi-static 32 K-bit memory device 
and two other chips. lCl in figure 4a 
i the Z6132, and IC2 and IC3 func­

tion as address decoders. As con· 
figured, the 4 K-byte expansion 
memory reside at hexadecimal ad­
dresses 8000 ~hrough SFFF. 

Th EPROM·interface hardwar 
shown in figure 4b i.s essentially the 
same as that in figure 3, with a few 
more "bells and whistles ." As 
previously described, the 8255 PPI is 
attached to provide three paraUel 
ports. Instead of using four incremen· 

FROM 
28-llASI C 
lillCROCOM.PUTER 

TO FIGIJl!E •b 
IC •· 

AIJ AU 

"'15 

' .) 
.AOO R~SS OECO,DE D 
FOR 8000•-8F rF 20 
H XA DEC I"AL 

22 ~ 

i.>---------------~2:.:..i1 Wi' 

A:S~>--------------.!.2· s~.o.c 

IW:>--------------~2=.:il;· AU 
1>--------------...:2~· ! AIO 

2"' 0 

L?..:>-------------.!:.2~6 All 
ICl 
Hl32 
u )( 8.>------<11,__________~~3 AJA7/D7 iOOO-iiH~ 

CC>--------f--.-------~4~.o.& 


L§_:;>-------++-.--------~~5 A~ 


>-----+-+--+-+----~6 .... 


lJ::>--------f-+-i-if--t-------!./7 
A3 


l!L'.>-------'"'-f-+-t--il--i-9-----~9~A2 
9>------1--+++-H--~ Al 

10 AOAO/DO 

DO Dl D2 Dl 04 D' 06 07 
11 12 IJ I$ 16 11 13 19 

2 

flgure 4.a: Schernatic dia ram of the buffer-m2mory Section of aw intelligent EPROM 
programmer. Tlris circuit expands thi? read/ write memory capadtJ,t o f the ZB-BASIC 
Microcomputer. and it may be used in dep1m.drmtly of tire EPROM-ptogramming inler· 
face . 
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taUy adjacent addresses to designate 
the mode-con ·rol-register and port 
locations, conserved hardware and 
addressed the our ports as follows: 
hexaded ma! 9000, port A; hexa­
dedma] 9100, port B; hexadecimal 
9200, po·rt C; and hexadecimal 9300, 
mode control. 

Other di.ff rences in the circuit in­
clude computer control of the 
read / write functi.on and the supply of 
power to the EPROM. R~ther th.an 
making you ma.nually tum off the 
power to insert or extract a 2716, the 
EPROM programmer controls the 
power th.rough a relay. The READY 
LED indicates when the power is off 
(the LED will be lit) . The three con­
trol signals come from output port 2 
provided on the contro1ler board. Bit 
0 is the power control (0 = off, 
l = on), bit 1 is the read/write c:on­
rol (0 = read, 1 = write), and b.it 7 

provides the program puls to the 

one-shot (a transitjon from low to 
high and back to low). The Control 
switch and the 1three pushbutton 
:switches are read as bits 4 tlirough 7 
o an J/ 0 port me'mo.ry~mapped into 
hexadecimal address FOES (decimal 
65000). This input port is also provid­
ed on the Z8 boa rd. 

The lnt·eHlgence for the 
EPROM programm r is 
supplied by a ZS-BAS.IC 

M1cro·compute,r. 

Software Control 
The dr1v r program for the pro­

grammer i:s written in tiny BASJCand 
.r·esides in EPROM on the controlling 
ZS board. The routine is very 
straightforward and can easily b 
rewritten to run on another BASIC 
interpreter, should you care ~o con­

'SU PER~ ISOR 

SEl' POAT 2 
fO~ OUT PU T A D 
C~UR VU IAO~U 

nect the EPROM interface to a dif­
ferent computer. The entire program 
is too complex to cover in this ar~ide; 

it includes a lot of code neoessary 
merely for screen formatting and 
operator interaction in the terminal 
mode. Let's confine our attention to 
the less involved. routines which 
allow automatic programming con­
trol i.n the local mode. 

The code for the local-mode con· 
t:rol routines is given in listing 1 on 
page 47. Flowcharts of the constituent 
parts of the listing are shown in 
figures 5 through 8. Essentially. th 
pr-ogram cons.ists of a supervisory in­
put s.ainner and four subroutines. 
The supervisor i:eads the pushbutton 
and slide switch inputs and transfers 
control to the appropriate subroutine 
to execute the corresponding func­
tion. The functions include r-eading 
th EPROM and storing the data 
values in the buffer. wri ing he bu ­

Photo 3: C,loseup of tl1e prototype 
co11trol pan I. Tire L, V, and W 
pusJ1butto11 switclies control the 
load, ogn'fy, arid wn'te fuirctiml-s , 
respectively. The T and L indica­
tions next to tlie slide switcli stand 
for lemn'nal and local. hi local­
modc operation, no uideo-display 
terminal or teletypewriter is 
11et:essar;y. and all EPROM pro­
gm.mmiPJg and verificati011 can be 
a1:complislied wi'tlz only these con· 
trols. 

Fil!llre 5: f/owd1(lrl of tlte commm1d-input, 
programming software, as sJiown in li5ting 1. 

G,O TO• 
HAM ll'IAL 
SUBitOUTI M'E 

GO TO 
!IU FHR-~OAO 

SUBROIJTI ~ 

GO TQ. 
tllEtllOR'l' •IHIFHll• 
A 0-EPROM-COMP.llRE 
SUB,.ROUT 11'1.E, 

ao 10 
BU•fER- TO-EP~OM· 
PROGR.llMMER 
S\JUOUTHiE 

us~r-i11terfQce s :cU011 of tlie EPROM­
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fer contents to the EPROM, compar­
ing the buffer and EPROM values .• 
and transferring control to an interac­
tive routine that communicates with 
the operator through a keyboard and 
display (terminal mode). The 
flowcharts indicate the sequeooe. 

Conclusion 
As the technology of EPROM 

manufacturing continues to be 
developed, l will keep a doSie eye on 
the possible need for circuits to use 
new components. Perhaps in another 
fuw years rn he writing about i.nter­
facing arid programmjng 1-megabyte 
EPROM chips. 

l shall also be investigating other 
projects using the ZS-BASlC 
Microcomputer as a component that 
can give additionaJ flexibili y and 

Text co111im4ed 'm µage 4 

lO~D 
SUFFER 

Photo 4: Closeup of .ZIF (z.ero fr1sertion force) sockt't. When the lever on the 
lower left is in tl1e vertical position, the two meta{ contacts toucl1ing each JC (in· 
fl!grated circ11it) piti are spread far apart. Tlie IC therefore requires no (z.ero) extra 
effort to sepamte die contacts during insertion or removal. Wlien the lever is 
dow·n, as s11oum, tire two co,rt.acts are lamped against each IC pin, and the IC is 
held fast with good' electrical contact. 
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:EX IT Photo S: Closeup of the prototype EPROM·programmer interface. Other than 
the i:ontrol pemel tmd ZIF sodcel, the interface essentially cm.sist..s of a 4 K-bytr 
buffer memory and 3 programmable 110 ports. Users wishing merely to exp1mdFlgure 6: Flowcl11l rt of tlie subroutir1e to 
t~ o,riginal ZB·BASIC Microcomputer need add only these sf'ctions. load 1l1e EP'ROM progmmmer's buffer 
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f igure 8: FlawcJ111rt of tl1e ro11ti11e tl1at uerifit!s correct progrtm1mi1tg of tlte EPROM_ 

Figure 7: Flo'Wdrart o the rou tine lo 
write data from tf1e buffer in to a new o·r 
msed 27.!6 EPROM diip. 
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listing l~ Program ro.t4tine! to rnmrol u11rioi1s fimt:tio11s of Ille rnlellig1mt EPROM progrmrm1er. wri'tten for the BASIC/ Debug 111­
terpreter of th Zilog Z867I single-cl1ip n1icrompuler foimd in tfie ZB-BASJC Mir:romputer. 

100 REM I TELLIGENT EPROM PROGRAMMER 
102 REM USING CIRCUIT CELLAR BASIC COMPUTER/CO TROLLER BOARD 
103 REM CLEAR VARIABL ES AND CHECK KEYPAD ENTRIES 
105 @2 46=0 ; @2 =- 0 
110 A=O : B=O :x~o : Y=O 
130 A=@65 000 
13 5 RE •t B7-TERM/LOCAL, B6-LOAD, BS- WRITE , B4-VERIFY 
140 IF AND(A , %80)= 0 THEN 5000 
150 IF AND(A , %40)= 0 THEN 1000 
16 0 IF' A D(A ,.%20)=0 THEN 2000 
170 IF AND(A , %10)=0 THEN 3000 
200 GOTO 13 0 
1000 REM READ/LOAD BUFFER SUBROOT'INE 
1005 REM CLEAR VARIABLES AND SET 8255 FOR I/O READ 
1010 X=O :Y=O : A=O : B-0 
102 0 @% 9300=% 90 
1025 REM MEMORY BUFFER STARTS AT 8000 HEX 
1030 @2=1 
1040 GOS UB 11 00 
1050 @B = @%9000 
1060 GOSUB 130 0 
1070 GOTO 1040 
1100 B=(32768+X+ (Y*256)) 
1110 @%91DO~x :X=X+l :GOSUB 1200 
1120 @%9200~Y 
113 0 RETURN 
1200 IF X=256 THE Y=Y+l :X =O 
1210 RET URN 
1300 IF B=34815 THEN @2=0 :GOTO 13 0 
1310 RETURN 
2000 RE WRITE CONTENTS OF MEMORY BUFFER INTO EPROM 
2010 x~o : Y= O :A=O :B=O 
2015 REM SET PROGRA1MER TO WRITE MODE AN:J TURN ON EPROM POWER 
2020 @2=3 
2030 @%9300=%8 0 
2040 GOSUB 11 00 
2045 REM SET DATA .AND ADDRESS ON 8255 AND PULSE WRITE STROBE 
2050 @% 9000 =@B 
2060 @2=131 : @2=3 
2070 GOSUB 13 00 
20BO GOTO 20 40 
3000 REM VERIFY CONTE TS OF EPROM TO MEMORY BUFFER 
3020 X=O : Y=O :A=O : B=O 
3 0 2 5 REM S.ET .PROGRAMMER TO READ MODE AND TURN ON EPROM POWER 
3030 @% 9300=%90 
3040 @2-1 
3050 GOSUB 1100 
3055 REM COMPARE EPROM AND MEMORY -- IF WRONG , TlJRN ON ERROR LIGHT 
3060 IF @%9000<>@B. THEN @2=128 : GOTO 130 
3070 GOSUB 1300 
3080 GOTO 3050 
5000 REM ENTER TERMINAL EXERCISOR PROGRAM HERE 
5010 GOTO 130 

O<iobotr l9SI Cl BYTE Plfl>llcatiora Inc 4?' 
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RCA's remarkable new VP-3303 
1111nteractive Data Terminal turns any 

home TV into a vid:eotex display unit. 
Now you can connect your family to 

lhe whole informative and entertaining 
W'Ol'id of CompuS~rve. The Souroe, Dow 
.Jones News.IRetrieval and other lime-
sharing and data-base networks. 

All you need is oor VP-3303, a 
modem and a mod.em oabre, a telephone 
and your home TV. 

You can ·g:et instant w:.:ess lo re-­
g'onal newspapers and newsletters . . . 
VllEilather reports arid sports results . . . 
oomputer games and moie. You can use 
loo VP-3303 to make air1ine rese:rvalions 
, . . tin<:! restaurant recommendalions in 
cities around Ille world. Plus stool<: mar~ 
kel and corporate data. Or access your 
school or business compuler. You can 
even send eleclronic mail and buy 
products. 

Whal you have working ror you is 
a versame, lealUf&-pack.ed inleraci~ 
data terminal which can be worth 
l'ar mo;re to you than ils low price. 
Us unique color-locking circuitry gives 
you .sharp oolor graphics and rainbow 
free characters. You gel 20• and 40 
characler formats in one of ei~ht col 

membrane keyooaTd switches give you a 
nialural feel. 'Nilh reverse video, 'YOO can 
emphasize certain fellers, words or sen­
tenoes. A built-in tone generator ... plus 
a white noise generator ... let you create 
everything rrom !he sound or explo•slons 
to the sound of music. 

The RCA VP-3303 tcS complele wilh 
both AS232C and 20mA current loop !n­
terfaces. It has six baud rates, eig:h'! dala 
formals aod ASCII enrodlng , .. verse.til· 
ily lhat albws you to connect dlrectll; to 
a computer, as well as time-sham. 

The RCA VP-3303 is truly a line vid,eo­

1ex termlnar . And don't forget il's made 
by RCA ... lhe lirst name in lerevislon 
· · · oo.v lhe roremost name rn vicfeote:i:: 
terminals. 

See a demonstraUon ol lhe new 
RCA VP-3303 at your local comput9'r or 
electronrcs dealer, or order direct from 
RCA,, toll rree m by mail. 

Order now . • . only $369.00 (Sug· 
gested user prlce.) For more fnfor­
ma.lion call toll free. 800-233-0094. In 
Pennsylvania, call 717-393-0446'. 

ors and separale co or backgrounds. Visa m MasterCard holders may 
The spill·prool, easy·lo·clean keyboard order by phone. Or send a check 

is i'ighly s~ilab le for PR·IM.E including $~ delivery
hostile ·em11ronments. 

Arnd lhe llgh touch 


TIME 

charge per unit plus your 
local sale-s taoc. 

HARING. 


Texl contrmiod from pMge 45: 

c:apabi IHy to an othlfrwise simpfo 
project 

Next Month: 
Jf you 've w11r1ted to use ii 

switching-type power supply in your 
projects but didn 't know .how to go 
about it. ymi wm have an opporruni­
fy to fitid out as 1 explore this topic in 
November.• 
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New fro01 HIPL0TTM 

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


FCC dou II trmd 
Ul li•IHI 

And you can retrofit your present single pen HIPL0T for only $395. 


T he new HlPL<llT DMP Series 
6-pen op'tion makes high perfor­
mance multi-pen plotting affor­
dable . It's available on the DMP-2. 
3 or 4 models in the HlPLQ'>T 
famiJy so you can enjoy the ad­
vantages of multi-colored pJots on 

1surfaces of 81/2M x 11 M (Dl A4) 
or 1 w x 1r (DIN A3). Of 
course, you also get the standard 
H1PLG>T range of capabilities suc:h 
as inte ligence, contro·ls, interfaces 
and resolutions. There's a model for 
virtually every plotting application. 

Big Pedormanc in a Small Plot:t~r 
Since it 's introduction. the 

HIP <l>T DMP Ser:ies has been rec­
ognized as the innovative plotter 

1Tudrm.Jd. iJI H i H.rilOl1 lnJ.11rmnimt 
• U. ~ rot1ll 11ri•:t•• 


Cc.,,!r nln" ' Iii rrd 1,...J~.,l nf 

ml:.rorlit'J; O..t .. Compu.1n Corp. 

line which made low-cost, high 
performance digital plottill"lig a 
rea itv. 

Now, with our new 6-pen 
optjon, here's an eX!dting 11 w 
dimension h'I the DMP Series' ver­
satility. [magine standard models 
with RS-232-C and parallel inter­
faces , intelligent models with 
RS-232-C or Cen lrnn ic compa­
tibl' in~erfaces, a choioe f con­
trols, r-esolu ions, and pen speeds. 
Add to this the ability lo plot with 
6-pens on paper, v Hum or Mylar 
(id·eal for overhead projectors) ~ad 
you have th ultimate p?oll "'r 
pric / performance combination 
- the perfect choke for t·he user 

or OEM. 

Clrcle 169 lor Ill raluM 
C' role 170 to h11Ye' repre:s11nla4 live call 

Ea.s"iy Retrofitted to Ex•sting 
Hl.fl0T Model 

IE you already have a single 
pen DMP-2. 3 or 4. don't despair . 
For as little as $395 you can 
upgrade these models wi.th our 
6-pen conversion kiL lfs simple to 
do . . . and the complete change 
can be made by the use.r in only 
six minutes. 

So why wail ? Let us send you 
complete informatim'I on tl1is 
buu~ktf1roug#1 in ,a.ffordabte, multi~ 
pen p.Jotting, Contact HoU5ton 
lristrument. 0~11? Housfori Square, 
Austin , Texas 78753. (512) 837-2820. 
for rusf1 liternltmi requests, ouisid 
Texas, call itoll free 1~800~53 1-5205. 
For teclrnical i11formatioM ask for 
operator 5. In Europe cor1tact 
Houston lnstrumimf, Rochesterlaan 6. 
8240 Gistel. Belgium. Phone 
059127-74-45. 

h uston i strume t 
GRAPHICS OIVISfON OF 

BAUSCH & LOMB ~ 
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Ultra-L.ow-Cost Network 

for Personal Computers 


Ten years ago, computer ".hackers'' 
listened with. glee lo predictkms that 
techn.ological advances would soon 
.aUow them to buy the.ir very own 
computers. Indeed, the s·eers 
predicted, the computers of the future 
would fit into a spare bedroom or 
basement and wouldn't even require 
air conditioning. The word went out: 
start saving $100,000 to be J1ead.y 
when that great time came. 

The time came with a vengeance. 
Today you can hardly take twenty 
paces around a technical organiza­
tion, S<Chool. or office without bump­
ing into or being add.rnssed by yet 
another computer. 

One of the sad outcomes of this ex­
ponential growth was creation or the 
computer junkie, the unfortunate 
soul who went out and bought each 
of the pewest computers he or she 

Ken Clements .and Dave Daugherty 
Pacific: Polyted:inica.I Corp 

POD 2780· 
Santa Cruz CA 95063 

could afford. The junki.e ended up 
with a basement foll of equipment 
and a computer habit that could be 
satisfied on.ly by more spending. 

Just when the future was looking 
grim for these computer junkies, 
saJvation took form and appeared on 
college campuses. Perhaps the best 
explanation came from a recruit. r 
from the gian t Xmumblex Corp, who 
took a young graduate aside and 
whispered, "I have just one word for 
you; ne.tworks." 

The big-computer companies and 
an army of computer scientists ap­
parently wi.U be going network c:razy 
for t:he next ten years. This dev lop­
ment thrills the computer junkies 
because it provides more computer 
"stuff" to get e·xdted about. And. the 
junkie$ cakufate, if they ·could get 
their own personal networks going, 

ULCNE T TWO · CONOUCTOR CAB LE 
GR OU 0 


DATA 


2K 2K 

-1 2 v - 12\1 

'1 

RECE l \IEO TA ANS;.l lH£0 SIG .A L RECEIVED 
OATA OATA GROUND DATA 

RS- 232 RS-:32 
092!1·1' DB2S P 
CON ECTOR CONNECTOR 

F'i.gur~ : : Simplest uers.ion of ULCNf:T. The additio11 of a diode, cable, a11d termi11atirig' 
resistors co11verts R5·2J2 p·orts into '" basic network for personal computers. 

they might be able to string together 
au the "coldware" collecting dust in 
~heir basements. 

What stops most people from going 
ahead with their own networks is 
complexity, both in terms of cost and 
technicaJ considerations. A typical 
coax 'al network ''box" may b as dif­
f:icult to build and interface as was the 
computer you wanted to network. 
This stumbling block is particularJy 
]ar:~e for the computer junkie who 
owns no two pieces of hardware that 
are the same. He must come up with a 
new interface for each one. 

But almost all those pieces of hard· 
wa11e have at least one RS-232 serial 
port. RS-232 was designed to provide 
poinHo-point communication, and it 
requires some central manager "box" 
lo produce a network. But with as lit­
t]e as one d.iode per port, two 
resistors for the ends, and a. -12-volt 
(V> source, you can turn RS-.232 into 
ULCNET, the Ultra-low~Cost Net­
work . 

Simple T'echnique 
The prima.ry technique for this 

transformation is shown in figure 1 . l t 
js amazingly simple: just connect a 
diode in series with the transmit line, 
then connect the receive line and the 
diode to your c~bJe. At the ends of 
the cab e you wiU need resistors to 
"pull down" the Iin.e to - 12 V and t·o 
help soak up reflections. Serial com­
munic:at ions via RS-232 are usually 
not too fast, so the type of cable and 
exact terminations are not critical. 

http:prima.ry
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EPSON MX·BO .... ..... . $CALL 
80 cps. 9 ·:9 r1a ·1>. Lower case ·11·1th 
·1 ue c1escenders! B1-d1rect1onal & 
Log c sec1<_1ng/Ad1ustable lracro I 
E~pane.Jed print1ng/B'oc" grapl11cs/ 
Forn1s co11trol.1Compressec1 pr1nt1ng.1 
Douole-s1•1!\o prt•1t1ng1Correspon­
clence qui'll1ty1Ernphas1zed pr1n 1ng 
q1oc!Q1 St<1n.-1a 1cl parallel 1n1edace 

EPSON MX·BO F/ T ..... .SCALL 
Sd· 1 c features as 1t1e MX 80 pus F11c­
1 on Feed At11ustable removable trac­
to1 1s sta id<ircJ for ease of hancfl111g 
rorrns anci s ngle sheets 

EPSON MX·100 F/ T .....$CALL 
&-1ir'e b::i1 N"<.. ris the rv· -80 & ·.~x so 
F/T tJut 011 5 1 " 1·1c.h car'1age lor pr1nt­
llKJ 132 colur--1'1S 1N1th s:andarcJ 1Ocp1 
ton1 or 232 colurrins 1n :Ile corn­
pressecl clia•c1cter lonl The MX-100 is 
colllp ete ·,1:1t' Dot Resolution 
Graoh1cs 

Circle 13 on inquiry card 

EPSON INTERFACES & OPTIONS 

'riS "! \I• t l 11 ·•t1.r s j(. 

l~r1 

.,J._U'l-'1L rJ':: .:>1 '"'~" ::· [; l[R 

S(fl 1•L ..::Aul[ .._.J,L" ·; ,,.,_ 
1. : ~ 

~L 
'r"'" r-i '· ...!R r· 30 [' -,l 8ESOI 0TION GRM'·t ·CS <;II 

t.'"'PLf '11~,..f.'\\.. t ",\/•[l l s 100 8FPt •\Cf'.'i'"H Rr3BC' J : ~ 
1• r 1 .:m~ 1r~ 1 • ,~, t.r'• ~ oO REPL•V,E',1fNl PR I .. HE:•:J C...111:-lltil•[') Ill 
<..l- H ,:, I',' L It• ~·.J ( ~ ;'I ::.P!:>l ', :,t:.R·.'I(..,_ '. •°<NU•\L .:c 

We built a reputation on our 
prices and your satisfaction. 
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•s t,1onq 1usl rtlu•n lh< 1rem ar.d .... e II 1na~e I r gl'I 
·~nil or course. ...e II oa1 Jn~ sh1pp1n~ c~arqes 

We ac(L-CI Visa aod MasJer Cara on all orders COD 
w;~plcd 111• ro ~300 OC W• ais,. ~· .tl>I sc·1 ,1 our 
ct1aY.' c1uers 

P ·asr· atlll $2 OD to· sta11darcl UPS sr1prc1nq a• d 
lia1 rtlir'Q ()~ ord~rs un ~1 to PO'J1'il~ rJ~l1'le1ed 11 11 c 
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orders p icasc .ind 15°0 lar ~h1pp1ng Calllcrn1~ 1·s 
1a•·nts a11d fi°o <,ales la• 
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ULCNET Sl-llELOEO, TWISTEO·PAIF! CABLE 

R£D WIRE SHIELO 	 RED WlllE 

.2K 

- 12v ( R£D WIRE j ! RED Wl1RE) !SHIELDl !S..IHOl 

lN493l 

7 

Rl':CEiVED 5 1GN4L. 

DATA GR()lJND 


RS · 232 
08251' 
CONNECTOR: 

Flliib'e 2: ULCNET for tw~{re shielded ceible. fo this uers:lotl', a single - 11 V power supply isspecifl'ed, ond power is tr:111Umitt.ed 
to the puJl-up resistors via one conductor of the cabfa. 

.For most applicaHons, jt is easy to the cable, An example of wiring the shield is grounded .. 
use shielded twisted~pair cable for the termination is shown in figure 2. This When characters are sent through 
net. This aUows one of the wires in technique assumes that :somewhere an ULCNET port, they are r~celved at 
the pair to carry the -12 V needed by along the line, the black wire in the au the ports on the net, including the 
the tennination resin.ors at the end of pair is connected to -12 V and the port that did the sending. However, if 
-~-------------------------.........., two or more ports send different 


messages at the same time, the 
transmitting ports will ea·ch receive 
something other than what they sent: 
the logical OR of the two messages. 
This allows an ex.tJ1emely important 
property, namely collision det.ection 
{a property also used i.n Xerox's 
Ethernet). 

The ULCNET U!>eS the fact tha an 
RS-232 port holds its transmit line at 
negative voltage when not transmit­
tip,g,. and the , pu]ses the transmit Hne 
positive at the start of a character, 
Th RS·232 standard defines a 

1	positive evel as a transmitted 0 and a 
negative .level as a binary 1. In other 
words, a character starts with a 0, 

! 	 followed by a byt of code transmit­
ted low-order bit first. At least one 
binary l is ins rt-00 after each byte­
long character, and it is called th 
stop bit. 

The termination r sistors on th 
ULCNET provide the negative I vel, 
and each port may ''puU' the line to .a 
positive level by the start puls of a 
character. In ·terms of bi.ts, the 
resistors supply 'the ls, and ·the ·ports 
supply ·he Os. 

Circle 35<1 on Jnquliy ca.rd. 

I 

BL. ACK 
WIRE 

[)An MTAGROUND GR:OtJND 

2 7 

A'ECEl\'ED 'TFIAHSMITTED SIG..AL 
DATA OATA GROUND 

RS· 232 
DBUP 
00 NECTOR 
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The speed and distance limits of the 
UtCNET come from a combination 
of the drive-current limitations of an 
RS-232 port and the load each 
reoeiver puts on the net. The limits 
lead to a three-way trade-off of 
distance, speed, and number of re­
ceivers. For example, you might use 
the ULC ET at 19,2.00 bps (bi ts per 
second) for six devices separated by 
20 feet, or you might connect th:ree 
devices with two mi es of wire and 
run at 300 bps, 

Improvements 
Some simp!e modffications can be 

made to expand the network capabili­
ty. The first modification gets the 
number of receiv,ers out of the trade­
off equation. Figure 3 shows an alter­
nate ULCNET con.nection in whkh an 
op amp (operational amplHier) is 
used to buffer the jncoming signal. 
This reduces to almost nothing the 
l.oad each node places on the net­
work, thereby alJowing as many con­
nections as desired on the net. 

Some RS-232 ports have +12 V 
and - 12 V supplied on pins 9 and 10 
of their DB25 connector (these can be 
used to power the op amp). Most, 

TO llLCNET 

Gl1:0UNO OA.Tll 

ICJ 
NE5S3S 

lOD!t 
Al 
330K +12v1 rno... RS -232 PIH91 

IN9J4 

7 

lN~9l3 

3 

SIGNAL 1 FiA.NSM ITTEO 
GROUND DA.TA 

however, do not, so the user will need 
to run a pair of wires to the power 
supply o.f th computer. If some other 
power source is used, the user must 
be sure .its ground re erence is th 
same as pin 7 of the RS-232 port. 

Figure 3 als shows a circuit that 
drives the DTR (data terminal ready} 
input of the RS-232 port . This circuit 
is used to det ct activity n the net, 
and it will cissert (pull high ) DTR if 
the net is busy. The circuit w rks by 
charging Cl. a 0.1 µ.F capacitor dur­
ing the sta:rl bit of a character. The 
capacitor wm then discha:rg through 
the 330-kilohm (kO) r sistor Rl when 
characters are n longer being tr ns­
mitted. Th hoi co valu s for thes 
two component is s t by the slowes t 
data rate to be used on the net . The 
choice shown was picked for 200 bps 
operation . Jf 2400 bps is desired as the 
]owest rate, then halve Rl's vaJue. 
The resistor can be scaled in. thi man­
ner for the lowest transfer rat 
desired. Table 1 suggests resistor 
va]ues for various data rates, ·bu plan 
to experiment. 

The purpose of the bwy ffag circuit 
shown in figure 3 i to reli ve the soft~ 
wa:r-e of checking the condition of the 

• 12'1 
( AOt,1 
AS-232 
~I N 101, 2 

DTR 	 Rli:Cl:IVEO 
DO.TO 

Oa a Rate Size of R, 
(bps) (k'1) 

1200 330 
2400 160 
4800 82 
9600 39 
1 .2 k 22 
384 10 
76.8 k 5 1 

153.6 k 22 

Table 1: Suggesled resistor vah1es fo 
nn111i11g ULCNET t u .nous spefds . 
Experim1mtlltiot1 rs suggested. 

net, and to provide a signal that an 
be used with an interrup t-d riven 
syst m. (These techniques are dis­
cussed later.) 

Aiming for Speed 
Figure 4 is included or thos who 

crave speed. Her. , the drive limita­
tion is over· ome by using a power 
FET (field-e.ffect transistor) t , drive 
co iaJ ab t • The ca b]e can bt' either 
standard so-n c ax, or the 75·0 coax 
commonJy used in c:able TV opera· 
Hons. Whkhev·er you choose, you 
must use a matching res1stor (50 r.I or 
75 0) n ead1 ·end of the cable. 

In this form of the ULCNET, the 
logical 0 is represent d by a +12 V 
level, and the logical l is at 0 V. 
The sam busy-de e.c:t circuit is usro , 
and all of the network technique will 
remain the same. This version of 
ULC ET is included for those wlio 
have very fast control! r d vices on 
their ports and want to operate in the 
50 kbps to 1 Mbps rang . 

To make this fast version work , i~ 

is important to hav a very sohd 
source of +12 V that can put out 
about one amp or a very short time. 
The fuse in fod in figure 4 i m nt 
to shu t down the comt&tion if the 
ompul r ~urns on th p w r ET and 

leaves It on. If not corrected , this er­
ror condition would cause the entire 

RS · 2a2 
DB.25.P 
C.O.NNl:cCTOR 

Figure 3: Simple modific:1Uio.n$ e.:t.pllnd nE?twork capacity. An op1m1tio11al a P1plifier 
reduces lh!! 1ocid placed 011 tl1e net by en.cl1 no.de, so 01m a virfoally w1limit d numb r cf 
nodes clln be u:sl!d. Resistor R1 and capacttor Cl contrl)I tlie op-amp compnrtltar to 
signcil lhllt rhe network is busy. The compori1m ts s:J1oum cm1 be used wi.rli speeds llS low 
~.s 7 200 bps; see tab-le 1 for lllternll te sefactioru. 

n t t 	 halL 
On way to et up a ne~work is 

shown in figure 5. Thi.g setup would 
aUow all lhc computers to shaTe the 
hard disk and the printer. The com­
puter direcfly connect d to the hard 
disk and printer wou Id be partially 



2 6KByte/12sK Word Dynamic Memory 
FEATURES 

~ Byte or \Vord width operation 

•Extended Addressing o:r Port 
S I ct 

• 150 ns ccess, 270 ns ycle 
(B Version) 

• 200 ns Ac ss, :13!!i ns yde 
(AV rs~on) 

•Fun DJl1• \ capab ii ity wi Lh 
lrans1)aren t. reiresh 

• Precise memory timing module 

~ LawPm.,.·er 

•M els 1EEE6~lfl speci ti cations 

•Four-layer board 

$1249.* Assembled & Tes ed with Year Warranty 
* ntroductory Pri valid through 30 Se t . ~ 1981 

The 13 ] 0 R M n:presents one r the besl solutions for 
applications requiring compact design and speed ror r· ~­
markab ly low n:;t. uilable { r a wid range of commer­
cia l pplications, t!1e B 10 f~M i - ro r lll, fit and hm ·t ion­
ally compatible with the pr posed [E.EE: 696 t ·I UO) bu::; 
stanclard . h aulomat i ally prov ides byte r word width 
access u · ing th • sXTRQ sign <ti. Jt (e;:1tu r s th MD 2%'1 
Dynamic Memory Controller and a new m mory timing 
mo lul designed for th _ B8 JO by En gin r d · ompo· 
nents Corp. for pr cis timing. lls (om layer board wi lt'l 
lull ground and 1)0wer plan s prov id s noisel ss opera­
tion. As an integral parl o f the AB Digi tal B800·sei-ies , tile 
B810 Rl\ l provides lull DM ·ap;ibility. D signed lo be 
as universal as possible, the BSJO HA J will work with 
mo. I -WO cards us;ng a Z80 or z.B.{JUO, and the B81 OB 
(wilh opt iona l byle parity • works with lpha Micro. 
Crom rn 'O, Nu.rthstar, aml al l I 01..1 PU card_._._ 

AvaiialJ'e through alifom ia Di~ilal ( 1011-free ord rs 
011~y 800-421-50 I) and olh r rine distribulors, or di rect. 

p · 'il icali ·n sh ls on requ st Manuals may h pur­
chased , parately ror 25 .11_1 r hrndable ()[I ord r_ 

COMJNG 'Ee. T MONTH: H 8880 !!Ous 64K/32K STATIC 
RA l 

Th BSl>lll s · ri~ o f 8-b it 'ards provides th O'~M with ti om· 
plitt · l ine of · tHz omputer ards, Al l p ripheral ont rollers 
are itllcl ligcm. This s ri s i11 llldes lh B800 PU: the 8820 CC 
&ria l 'ommuni alions onll·oller; the B830 HDC H.~rd Disk 
Co1 1trol l I'; the B840 FDC Floppy Disk Controller, and others 
which will be armoun d. 

The 'BS·OOU series provides a complete lin ol l l}·bit 4 and 6 
Ml-lz cards .i 1 thr e lom1<1ts; doub le-height l 00, Mu lti Bus and 
Ihe 11ew Zilo!:l ZBf bus. w ith the BOOO s ries. ti Ii periphe l'i:l l 
co11 tm llers are ·inte ll ig nl with thci own processol's and m m­
ory. 11 ie B800fl sc r i s in lud s the B81100 CPU ( 7.800! -bti ed ): 
lhe 1 Megallyll' BSJ UO RAM with oplional r.o ; the B8200 
· ·ria l "01nrnunkations Con t oiler; th Ba:lOO HDC Hi.'rd IJi k 

Cuntrul l .r; the B84 ll WI) · Win hcs ter Disk ubsyslem; and 
utlwrs to I~ anrn unccd. 

tl Digital Dcsi~n Lnbs produ tsar d signed to pro ide te<:h· 
m lo~k -~l le·1d~rship and imh1slritil-gracl qmilily wit h un x· 

·I I d pcriorman c. Beror you buy an;• ·omputer prndu t. we 
invil.e you lo ~xam i11 our sp •c she ts and mamrnls . We th1nk 
I.he hnic wil l be lcar. 

Circle 2: Qn ll'lqul ry card. 



TO ULCNE:T 

GR01mo DATA 

1011-F 
TA TA LUM 

lK tK 

G 

l/4A 
Sl.-0· 8 0 
FUSE 

+lZV 1[ FROMI R5 • 2J2 PIN 9') 

4.?K 

lOK 

VMOS POWEii FET 
SILICO IX VN35AO 

OR 
INTERSIL IVN5001TND 

CJ 
O.lµF 

PIN9) 

~ 1:2V 
I FROll* RS-232 

PIN )0) 

. 2 
-

SIG HAL RAHSiM~flED OTR RECEIVED 
GROUNO DATA OATA 

330~ 

+l2'VIFR·OM RS-232 

7 

llS - 232 
Oi!2SP 
COr.iMEC10R 

Figure 4: Fast version of ULC ET. Tfie primary limitation of driving pown is OtJl!'rcome by installing an output trar!Sistar ~t e~ch 
port. The transmitter shown may draw as m14ch llS l A from the -12 V supply, for sf1ort periods. 

-Oedicated to .servicing the ..equests for 
these resources. 

Design ls.sues 
Now that we've discussed the hard­

ware for the ULCNET, let's look at 
some of the issues involved. in design­
ing softwar.e for the network. The e 
issues are: node-addressing concepts, 
message formats., task layering, low­
level transmission and reception, 
communication protocols and error 
recovery,. dialogue pipes, special 
types of netwo·rking communic.a­

,--------------,

I - I 
r HA.RO DISK PR • TER 

1 
I : 
I I 
I I 

tions, and n.etworking under multi­
tasking opi:r.at ing systems. 

First let's define a node as any 
device connected to the ULC ET that 
has the ability to transmit informa­
tion, .r·eceive information, or both. 

U there are more than two nodes on 
a net, some mechanism is needed to 
uniquely specify the destination of 
transmitted infonnat1on _ Th.is need is 
fulfHled by assigning to each node a 
unique numeric address. A single 
digit may be sufficient to specify the 
node for which a message is. intended. 

1 
1 COMPUT1ER I COMPUTER COMPIJTEA· 
I , - - I 
L--------------~ 

Many mechanisms can be used to 
inform the node's so.ftware of its par· 
ticular address. The possibilities in~ 

dude establishing a swHch setting on 
an input port, induding the informa­
tion in the software for each node 
(but each node would then need a 
unique version o.f the network soh· 
ware), or having the software query 
the user for an address during ini­
t iaJiza tion. 

An address does not neoessari ly 
have to be a number, as long as it can 
be uniquely recogni.zed. It could he a 
character string such as EV A ot 
SHIRLEY, but you must be wiUing to 
pay the cost of pattern matching in 
order to adopt this scheme. 

A nameserver mechanism aUows 
the nicety of character strings for ad­
dresses without sacrificing he advan­
tage of number matching ror decod· 
ing addresse.s . The nameserver con~ 
sists of a file and a program on a node 

IJ l. C~ET 

Figure 5: One possible ULCNET configuration. In this example, tlif' mass storage and 
printer on one computer system can be shared by seve:nil other systems. 

with mass storage that as-soda tes an 
ASCII (American Standard Code for 
Information Interchange) string with 
an. address number . The nameserver 

Circle 319 on lnqul'Y ea«I . . __... 
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Radio Shack,The Leader in ,Small B,usiness Computers 

Also H,as 'C·omputers for Your .Home! 


Introducing the Lowest Cost 

Color Disk Systein Ever­


Radio Shack's TRS-80 

Radio Sha k now off: rs disk dd e fo.r u popular 
TRS·SO Color Compurer. Now you c n have superb 
high-re olutio-n cofoc graphks and fast, "on-Une" ac­
cess to large amounts of data. 
Only l 98. Our new 599disk kit makes ourTRS-80 
Color Computer with 16,000 characters (l6K) of inter­
n I memory and Extended Color BASIC laoguage 
versatile, low-cost omputing y em ha ' ready EO 
accach co a.ny TV (not mdudcd). 
Stotes 15 16·1000 Characte!l:s. Jusc plug in che Program 
Pak ® comroU r to add disk s ocage to the Color 
Compurer_ Th.e Disk Operaring System-an ·n ­
hanced version of the Color Compmer's Exrended 
Color BASIC fa:ng'uage- is. omplecdy comained io 
che Prog.ra:m Pak, so you g t a fuU l'6K-byte.s of 
on-line storage. 

Easy to U e. Th.c: 16K TRS-80 CoJor Computer lets you 
· re11.ce sophjscicaced col.or diagram , busines ham 
and even imple· animation- u ing ju t a few .imp1e 
ne-Iine ommands! This gives expeden1ced program­

mers in redible power, yec makes !t easy for begioner , 
v o. We take you from he ground up 'l h ver )00 
pag~s ·Of casy~to-read documentatioa. 
Instant un and Games. And ju t for fun, y u an 
pug in any of o gam cart idgc: . Batd ·starship in 
oucer space, conquer dinosaurs from a prehi,smric 
wodd or ju t brush up oo your ches . 
Ful y expandabli:. Your TR -80 Color Compute Disk 
System can expand wjch up rn four drives for o er 
626,ooo chara tees of t rage! And the add.i.ti nal 
drives are only 399 each. Add up to 16K more mem~ 
ory, a prin[er and ot.her accessone anytime. 

Radi_o Shack's TftS,·80-The Best-S,upported 
Microcomputer in the World! 
The 1 R -80 line of computers is ba ked 
with a wide selection ofaccessories, oft­
w-are. and servi e. We can even .show 
y u how to get up-to-the-roinu e 
news, current stock market r1epons 
and eveo elew:onic ~ail u ing your 
TRS-80! It 's all availabk today at 
over 8000 Radio Shack srores and 
de lees and at: 185 Computer 
Centers nationwid . 

s119s 
16K·l Disk 


System 

fT Ml in.duded) 


rnp by · oor nea.11es1·R:adio 
see'Wlmc s reall)' ne io per:so1 

• 

puce , Ot wrire: Radio ha 
~urnent 82-A-123, 1300 O:t:1 
Center, fotl \Vonh Tex 76 

II d el 
The· biggest name · · 
A D VISION 0 TANDY co~..,~~~ 
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SOf T,O FROM 1MESSAGE 8Yi E ME: 55,AGE. DATA 
tiDDR1ESS AODR'ESS NIJMBER COU T I 0 

F'gure 6: Proposed message format. Various fields at:e iru:luded .in ea.ch meS<siige to help 
the network soft ware ensure relmbility of die S!>'Stern. 

accepts requests for reg;istr.at.ion, 
deregistration, and name que.ries. 

Special generic addresses also can 
be set aside for special purposes. For 
instance, the nameserver could be 
assigned a generic address to be used 
by aU nameserver-related messages, 
makiag i.t unnecessary to know which 
node the nameserver is actually on. 

Another generic address could he 
set aside to represent a broadcast 
message- one that all nodes on the 
network would want to receive. A 
typical use of a broadcast message is 
se-nding a company~wide memo to all 
employees on the network. The 
generic ,address e·Jim inat~ the need to 
address the same memo to each per­
son on the net . 

Special types of nodes such as 
mass-storage nodes or printers can 
have thefr own addresses. For exam-

pie, the address M might be reserved 
for the printer node. lf there is only 
one printer on your net, M would 
mean that printer. If there is more 
than on·e printer on the net, an addi­
ti·onal field called. the logical printer 
number could be used to specify the 
printer for whkh the me$s.age is 
destined . 

Message Formats 
A message is a predetermined se­

quence of fields by which two nodes 
communicate, A message normally 
consists of several parts: the header, 
the body. and some kind of error­
check i ng mechani sm , s uch as 
checksum, at the end. 

The struc: t:ure allows for much 
variat:ion, The basic component for 
constructing a message usual ly is a 
byte. A field is defined as one or more 

bytes that designate a partkulat sec­
tion of a message. Typical fields in a. 
message are shown in figure 6 and ex­
plained below. 

•SOT.: start of transmission. This 
byte is useful for info:rming an 
receivers that the beginning of a 
message is now on the net and that 
the next byte will be the address byte. 
Obviously, the byte must not be con­
fused with bytes in the middle of a 
message. 
• To Address: the address of the in­
tended receiver. 
•From Address: the address of the 
node that transmit·bed the messag.e. 
As wm be shown later, this field is 
important for sendi.ng acknowledg 
ments hack to the transmitter. 
•Message Number: a unique number 
that distinguishes one message from 
the next . The usefulness of this Held 
wiJJ be illustrated in the sections of 
this article dealing with duplicate 
messages. 
• Bytecount: tells a receiver how 
many bytes to exped in the message 
body . It can be used as a re«'ive loop 

------------------------------.. counter, to be decremented each ti.me 

Speech synthesi;s using 
the Votrax SC-D1 wiith the 

>'1111 

)'lntHit4Ll<i=t! 

• 	 64 P·HONEMES AN:D 4 l:NFLECTIONS 

PROVIDE AN UNLIMIT!D V 10CABULARY 
THAT IS USER PROGRAMMAB·LE . 

•· 	PROGRAMMABLE OSCILLATOR FOR PITCH 
CONTROL GIVES YOU MORI! NATURA.L 
SP·EECHI OR MULTIPLE VOICES 

• 	 EXTENDED DEVICE OPTION 

• 	 UP TO TWO WAIT STATES 

• 	 EASl'LY PROGRAMMED IN BASIC! 

Write or call for complete d·etalls 

·votrax Is 
a trademark 
of Federal 
Sore·w Works 

Ackerman Digital Systems,. Inc. 
110 No. Yor·k Rd ., Suite 208 
Elmhurst., IL 6012·6 
(312) 530-8992 

a byte is received . When the .counter 
equaJs zero, the user knows the 
checksu m byte will follow im­
mediately. 
•Message ID: distinguishes three 
types of messa;ges within a network 
system. The data mes.sage contains 
the essential information to be 
transmitted from one node to 
another. The message acknow ledg­
ment acknowledges a da.ta message, 
and the third type ·of message, 
ACI<ACK, acknowledg.es a message 
acknowledgment . 
•Data:: zero. or mo.re bytes of infor­
mation that foUow the Message ID. 
•Checksum: the error-checking: byte, 
computed as the n-bit sum of all the 
bytes in the message (except the SOT 
byte and the checksum itself). The 
transmitter sums up all the bytes in its 
transmitted message and "ships ·out" 
the lower n hits of that sum as the last 
byte of the message. Meanwhile, the 
receiver does the analogous OJlerat:ion 
on the message it receives.. U all the 
characters were rec·eived correctly, 
the re.c:eiver's Jower ,1-bit sum should 
match the transmitter's checksum. 

Circle S on lnr;iulry t:{lrd. 
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T ft Par11 llel Proceul,nge Sy1t11m/48 s Uu wortd's flrsl And lhal's the whofEI polntl Vou can ,gel exaclly lhe 
MaeroComputer , an elegantly powerful a11d modular mu lti-user perlorma11ce and conliguration needed now and il ca11 el'.pa11d 
compuler lor bvsines-s al'ICI industry. It was designed horn lhe easi ly to meet future needs, taki119 advaolage of the technology 
starl to out-penorm other com,putocr systems al three or morn revolu tion. large or sma lt rea l•hme, balch or mixe.d, there's a 
times ils price. The opera ing system soltware is so lrlend~y. Syslom/48 lhat·s just right lor the Job. 
versatile nd last that It 's colQed MAG1cc . H you h11'i'en'l s on our Paralle l P'roce:aelng Sye·t•m/48 

In ad dillon to outstanding new capabll it1es. M'AGI C'S l,nle rface M<ac: r0Comp11t11r In ACTION, 111 en s el ng is !>el levlng! See your 
translalor allows instant access to a large number ol standard local dealer loday lor the run story. Or call Jim Knepton now al 
languages and applicalion.s ·for GL, AR, AP, PR, ln~enlory, (713) '73&.2300 and he' ll explain how you can have your ow11 
Financial Planning. Fixed Assets. Property Management, private showing .. _and how easy and prolltable ii can be for you 
Pro$pect Man;igemenl, Order Enlry, Word' Proc-essing and a ho51 and your business. 
ol o·thers. O.ataMag lc Iii Is provided wilh the Sy11em/48, for TEI has 14 ye.er5 of experience lo manufacturing It RIGHTt 
comjlrehensive dat.abai>e menagemeni , •• and it mal!;es new OEM and Dealer nqulrl,es lm•1tee1 - come GROW WITH US! 
application programming a sjrnple joy. -------- --------------------...,

Wlielher it's 2 or 3 users, or 12a. MAGIC exhibits exceptional 
performance w th transacl anal dis back-up to canrfdge or 9­
track lap~; full aoooss .security; logical parUtioning of tasks and 

1 

users: fas t Multl· l<ey iSAM acc~s to multip ledls'ks in each node 
(10-250 Mbytes); 1-1 S Workstalions and Task Proce-.ssors In each System/48
node: up to 16 nodes: local and central pr~nters for <both word and 
data pro·cess1ng : r emote Works tations and no du : 
communications; ree l-lime calendar and clock ; af!d exceptional ....~-------------~-~~~~~~~~~~-
reli1J.bilily be-cause of i ts modularity and rili:luncfancy ol so tware 5075 s. LOOP EA.ST, HOUSTON, TX. 77033 c OOPYRi.OHT INC I OB I 
and hardware_ Circle 361 on in.ciulry ca.-Q<. (713) 73'8-2300 TWX. 910-881-363:9 • RE.G "TM 01 Ur. 1>1e ,., 



68000 µPon
the 5...,100 Bus? 

CPU/68000 CPU board.. .. . SW~ 5 

32 K· byte 8/16-bit NONVOLATILE 
RAM hoard, for secure storage or 
programs. you are dev loping. 
Allows FUL SP EED CPU p ration . 
CMEM- 2K, p r J2K·bytes .. 5895 
32K-byle 8116-b it EPROM hoard, 
EP,ROM-3 2K ... ... ......... . 5395 
Se ri 1110 bo.J rd, SI0-2 _. .. _. 5285 

All of t'h above with cab inet, pow r 
s1J ppry <1nd backplane _.... S368 

y I m reliability/ yst m integrity 

DUAL SYSTEMS 
CO TIROL CORPORATIO 
1fl 25 EJ5Hh re Hwy., El<> rkP.IPf <.M 7lU 
(4151 549-Jll5 - TWX 10 36(r 20J 5 

' 
Layering th Ta5 ., 

The n tw1 irk S(' l1w re c.ln bt' 
broken up into thret' se Jrat I \ ffs 
for i:mpl m ntcllL(ln 1st't.' il»U 

YES, AVARABtE NOW 
FROM DUAL SYSTEMS! 

D 8 mHz 68000 mi roprocessor. 

D 6·meg ibyte di:rect . ddressing. 

D 32·bil intemal arithmetic. 

D M·ni omputer type instr ctions 
includ ing MULTIPLY. 

D FULl ' IEEE~696 S-100 compliaMe. 
Rum with all 4 mHz S-100 boards 
and autom tically runs faster 
wh n ace s~ing Duil l Syst ms 
memoty boards, for ULL SP D 
O PE RAT IO OF THE68000_ 

D Powenul vectored intenupt.s. 
7 Ve tor d intern1pts, includ ing 

M l, as well as alle rn le mod 
havi ng up to 256 inre rrupts. 

D On board monitor ROM for 
immed iate use. 

D Connector for future add"tion 
of memory ma:na~,ement unil for 
multi-user op rating systems. 

D B1:1ilt to tbe highest industriat 
standa;rds w'tli 200 hour bum·in. 

' These lay 11> <1 1<" !ht· b.-.~u: tran mill ·r 
and receive r subwulmt' , th· pro­
tocol layer, ml tit' Jpph JlH n pr 
g:ram. Br aki g 1p h1 ll•'lhor s fl 
ware in this manner 1 u el ul h 
it al.lows th tmplt>mlnter c1.1nccn 
t:ratie on a u se 11l nt'.lw1.1r tun t10ns 
without h vin , lu ~~· •e much c n 
stderat ion lo the 1 .:;t nl 1I £> hm tu ni; 
As an aclcle<l bcnd1L, t 1e 1 ycr" 1 

c:at:ions n 
network in 
network 
machine . 

th· . lit11 •a • rn ' l1ti 
in 11rdn c• \, mg tip 

arability tor p.trtll ul. r 
l.J.sks and 1.ut1cu lar 

As an exa111µh h· !> !>d} 11e w rk 
software le; tn lw brought u on two 
of the s.am t_•pp ( t m1rrc ell p11 1 rs 
each having .1 J11lt>rt>nt senJI mttJ 

face. Sub n11hn• "'> ii tl1t t1 r m1t­

The TransmHter 
A buff r d11 l .i h 

necessary p a1 melt· I l u 111 
needs from 1h1 r1 •t < -of [, v(:r 
traosmitt r shtllild 11P1llu-r \\ n 1 
care w ha t lypt> ol me'>sa~ 1s in the 
buffer. First tht> trdn~mitter will Hd 

not in us . 

If the lr n.;mitler 1c; to 
plem nt d \ ilh1 •UI tlw <11J ut 
rupts , it will Lw m 1·!>~d r' to v 
length of I inw nt-t>ded lo re 1 1 

character (bast 110 1h · l 1 1 t 

n.etwork is m•t 
must sent.I uut 

OGR ~M 

f'R(>ICIClll LA~Efl 

TAAi SMITTCR REC[IVCR R 

figure 7: N •two rk prot,1cvr 1s {•~l5 L'1i '"'' 
rl1t l11ycr co11ccpt. µp1ic11tio11s ~'' ,,gr11 •~ 
do al al a ltig l• I. t.•11l l1y letlin /11 , rw.11 • 
I VIII~ ln.ltt.'fS 1lc 11... dirl,t.t w,11 k ' 

ru1e nt i. I " r ce" problem resul in in 
1... lli sic n ulcl occur at tnis p int 

ince tw lran miH rs c uld 011­

r iv ly s t rl th is ra n~mj sjon 
i1 mul ~aneous l ', 

Be u e h n 

d1·cid ho 
oll isiun_ 
As.sumin~ th lran. mH r iv('J 

w i i ransmitted, i r on tinue.., to 
.enJ ul byl ~ un ii all, in 'ludin • th 
cht>cksu m. h ve been , nL h llw 
It.i n mit t r i1> interrup t-driven, it may 
wa nl to s t a flag to inf ' m th pro­
t.1 ·ol .lay r that Lransm1ssi n wa. i;ul ­

essfol . Fo a r n mi tter runnin' 
w 1IhouI in le rru pls, lliis int rmallon 
• l ~1ld r turn d a cl param ler lo 
t 1 tha t call cl lhe tr nsm il· 
l 'l. 

n cess to go h J.. h_• lh • pr4.'v1ou 
... t.1 1 until 1 SOT is deteclt>J. 

nee lhe S Tis d tected, 1h nl' 
lw ld shoulJ b lh D tinati n Ad­

' .
1, e1 •r !> own 

\\ hether th m ssa is intend€'CI lor 
1111., r civ r If your netwo k 1>l1Jl · 

1u• r t - broJ<lcast mess .~ •s , ;:1]1 
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3.7 mHllon1reasons why the 
ATA1RI Personal Computer
Is something to see. 
The dlsplay screen used with our computers 
Is compoood of 192 h~rtzo -tal lines, each 
contalnlng1320 dols. Detivering COier and lu­
minosily instructions to each cfot lor asec­
ond requires 3.7 miltiOJ'I cycles...a !ol ol 
work for IM normal 6502 processor. 

Thal's why 1hB ATARI computer has 
equipped ~Is 6502 wilh its own e1eclron1c as­
sistan1. n's called ANTIC,and ii 'handles all 
the display work, leaving Ille 8502 free to 
handle !he rest. Whal this means to you is 
Uf\COmpromlsingly spoclacular display capa­
bilities without loss of compu1er powef need­
ed to carry out Ille demands 
Qif your program. 

That's a quality you just don'I find in ordi• 
nary personal compulers. And ifs one of 
the reasqns some computer e>cperis say 
that ATAA I computers a.re so tat a ead 
of IMir time. 
There's inore ..•w:hich is what 
you'd expect from ATARI. 
Language. The ATARI Personal 
Computer uses several program­
ming lariguages to give the user 
maxi mum control ol its extraordi· 
nary capabilities. Pl OT, Mic osoft 
BASIC,• ancl ATARI !BASIC are 
understood and spoken by ti 
A.TA.Al compuler. You"ll also 
find our Assembler Editor car· 
tr•dge indis~nsable lor 

ATARr 


machine language prog,rammlng. 
Sound. An ATAAI computer has four sound 

gene<ators, orvoices, ac vated by asepa­
rale microchip.This leaves lhe prfllcipal mj· 

croprocessor chips free to pe orm o•her 
!asks. And:you can take lull advantatie ol 

lliis cap8bilily Which Is des'gned 
lor easy programming. 

Chang:e.. ATARI Personal Computers have 
been designed lo make change and expan­

sion easy. The ATARI oompuler has a modu· 
lar operalfng system lhat can be easily 

replaced as new technology develops. tt you 
need it, memory oxpansioo requ~res no more 

llhan inserting additional RAM modules.• 
And the ATAl11ROM cartridge system also 

makes it easy lo chang.e languages. In short, 
your ATARI comp1.Herwon·1be obsoleted by

fulu re developments.••bacause it arready 
incorporates thtJ future. 

Sharing. To team more a'bOut the amaz­
ing capab-lltiesol ATAR I computers, visil 

your local compuler store for a demon· 
s!raliori . Or send for our Te<:hnlcal Us· 

er's Notes. inlefl.de.d for the serious 
PIOQrammer. They are only $27 and 
contain a lol mo e information about 

our computers· special capabltilies 
than most oompanies could !ell. 
See your ATARI dealer, or send 

$30 ($27 plus $3 p<J$lage and 
handling) . payable to ATARI, lo 

Technical User's Notes,C/o 
ATARI Customer Service, 1340 
Bordeaux Avenue, Sunnyvale, 

CA. 94086. 

Computers for people: 

Cl 19!l1 Alari, loc. 
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Circle 131 on In ul card. 

The 
Ultimate IEEE 
S-100 .Memory 
Would ... 
D BE NO VOLATILE holding di!l .1 

for up to eight y ars with the 
pow r off. 

0 	R.U AT6 MHZ 
without wait states. 

0 RUN IN 6 Oil 16-B IT 
systems with 8 or 16-bit 
wid data p tlls. 

0 HAVE EXTiE DED 24-BIT 
ADDRESSING and bank kct. 

D HAVE DY AMKAllY 
MOVABLE WlllT:E 
PROTECT AREAS to preve11t 
accidental rasure o f prog ram~ 
and critical data. 

0 	GE ERA E POWER· FAll 
ir1t rrupts for ord rly system 
shutdown power fa ilu r 
recovery. 

...Avai.lable Now 
from Dual. System 
The Dual stems · 1EM 
mPmorr board · om b i n~ high· 
peed CM memori s with n \\ 

s -·10 year l ithium ualteri s lO giw 
you the nonvnl<1tility oi an PRO I 
board while retaining th, inst;inL 
writabi lity of a high-speed 
read twrit RAM. lh sc indu tri.11 
grade boards are rugged ly built 
and arc hurncd-in for _oo hour . 

D MEM·32K, J2K·bytes ... SB•Vi 
0 CMEM--16K, 1oK-by t s ... . $79 '. 
D CME \-8: , 8K· hyt Sf>tJ'i 

w::eivers mu l ch ck ~o see if the 
message is a bro d a.st mes ag _ Ad­
ditionally, printer and disk st rage 
nod mu t a]s he k t l the 

st'ination addre s is their g neric 
address . If no address match xi.sts, 
the receiver should go back to hunt­
ing for an SOT ield (um S'S this 
receiver is a gossip monger). 

If the messa e is addressed to a par­
ticular rec iv r, the ddr ss and all 
subsequent byt hould be received 
and summ d to th r for comparison 
wiith the checksum byte at the end of 
the message. lf your particula.r net­
work uses parity, the message shou1d 
Jso be hec.ked for each ch racter 

received. The rec iver should not c re 
what type of message was received; it 
should simply inform the proto ot 
ayer o receipt With an interrupt~ 

driven receiver, a flag can e set al 
cornpl~ti n to inform the protocol 
layer. Addition 1 information, uch 
as wheth r any rrors occu red dur­

message, could also e om­
municat d t the protocol layer via 

mmon memory. H the receiver is 
not interrupt-driven, thi in onnation 
can be passed back as parameters to 

protocol layer. 

The Protocol layer 
For the oll wing discussi n, 

source will e d fined as the nod lh t 
tr rt mitted th origin 1 mes ag • and 
d1?.sJir1atia11 as th node t wh.ich th 
m ssage wa dd:ressed . 

When cornput r As nds a messa,g 
t computer B, the11 is no guarantee 
that comput r B will rec iv it. Many 
th ings could go wrong. There might 

a loos c nn ction som where . 
C ompu! r B might not be running. or 
it might not be lis t· ning to th ncl. 
C omputer C ould slart tr;m milling 
at th same time as mputer A . 

Protocol ch mes detect and cor­
r t such situation . Proto ol 'L 

b ically conv r ti n b tw n a 
ource and a cl stin tion , tryin • to en­

sure Lhat what the ource transmitted 
was aclu lly r -eiv d by th d lL a­
ti n . 

he simplest protocol is ne in 
which the sourc send a messag t a 
spe ific desti.n · tion and assum the 
message arrived . lf your network is in 
good working order and you know 

that a particular destination is run­
nk1g properly, thi protocol will b 
su.ffid n1t m t o the time. You pr b­
ably would wan!. to u e this proto ol , 
for example, when you 01re s nding 
m sag t y ur riend C r l, who is 
using mput r B. sh is there, h 
will probably nd a messa _ bac . 
thereby a kn wlcdging that sh 
received your message. You'd also 
use thi proto o l for broadca s~ 

messag s, to prevent the net rom g l­
ting jammed by veryon trying to 
send acknowledgments at the same 
Hm. 

When y u ar doing things on your 
net, such a writing a file o a disk, 
assuming the file got there is not 
enough . You need some real 
acknowledgm nt that the file got to 
the clisk . If no acknowledgmen 
comes back rom the destination, or if 
the destjnation returns to the s ur 
an acknowledgment stati.ng that th 
disk i ull. lh urce will hav·e to 
take som err r-r covery measur s. 
These are diKussed later. 

What happ ns if the d stinalion 
receives a corr ct message and sends 
back an .acknowledgment that is not 
receiv d by th source? In this case. 
the so . rce thin " its origi.na1 messa 
did not g t thr ugh, but it ac tuaU 
did. To a id thi.s situati n , an 
acknowl gm n an a n ' l dg­
menl r iv d (A KACK) n be 
added to the protocol. ff after sendin 
an acknowledgm nt, the destin tion 
does n t rec iv the ACK.ACK. it will 
have to take om kind erro ­
re ov ry ction . 

What h pp ns if the s urc receives 
the acknowl dgmen t and sends he 
ACKACK, but the destination doe 
n l r e·v the A KACK1 Somebody 
has got hav th la t word. and 
there can b no guarantee that a 
messag and all it a sociated pro· 
t col are Lr n mit.t d and r. ceiv d 
success ully . Especially on a low­
S'p~d network. the criterion for 
decid'ng h w mu h protocol to us.e is 
" s littl s po i.ibl or a parti 1.11 r 
application ." A n intelligent system 
might pr ·d all thr e types o pr • 
toc:ol tie: message, message-ACK, 
and m ssag A K-ACKACK) and 

llow th ppli ati n pr gram w 
d cid whi h one t use. 

http:stati.ng
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Introducit;9: he remarkab]e 132-column 
Paper Tiger 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $ 1394.* 

The new 560 (eatures a staggered nine­
wire ballistic type print head that overlaps 
dots in both horizon al and vertical planes. 
It bi-directionally prints up to 150 dense, ext 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 
res,en s a. · -r•a t rough in. matrix pt'int in. 

- r ing th& user ~xoellent print quaU ty wit 
ce ot a. ma.tr 11 p .tlntar . £mployi.ng a unL 
red col·umn'' head manuf&oture·d by lnte gr 

creates h.i:oh quality ptintcu.ts by O·Verla 

Poper Tlgar 560 Print Sampl 

as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive he p rint 
head and advance the paper. plus rue 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text: , programmable 
tabbing and business forms control, auto­
matic text justification, print formats to 220 

columns, parallel and serial interfaces, seli­
diagnostics, and more. All inside the mos 
compact printer of its kind. 

Need more .stripes? Dotplo ,"'our high­
resolution raster graphics package, is stan­
dard on every 560. 

For data processing, wo cl processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger'" 560. 

It's a Tiger you can count on. 
Call TOLL FREE 800-258-)386 (In New 

Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc. , Milford, NH 03055. 

ms, tn . 

Cl11e lo 180 oni loqulry card. •Sugge.stoo U.S. reia1I pnce. 

http:ptintcu.ts
http:mployi.ng


Circle 132 on lnqulty card_ 

Toughest Boards 
in Town ... 
IEEE 696/S-100 

NON· STOP C OCK 
K eps time with pm.ver o ff. Our 
indu trial clock utilqzei. new 
lithium balt ry for 3- ye<Jrs lJ c . 
Ea iest dock to program you'll eve 1 

e. Run in all -100 yste ms. 
0 Y, ar, d <t! , hr~. rn111s. sec , rn 4•c ~ -
0 Us s new LSI C O S hip. 
D Vectored inte rrupts. 
Cl CL K-2·1• • • . • • . . . . . . • . • S.!'itl 

AID CONVERTER 
I EE696/S·100 AIM·l2 industrial 
randard module desi ned for 

industrial analog-to-digiti!I us .. 
Cl Runs i11 all 5·100 systems . 

D 32-channe l. 16·difi t nti;tl D 12-bit 

resoluti onl accuracy. 0 25-m icro s.ecoml 

conversi ons. 

D lnstrum ntatio n ampllfi r. 

D BASIC program provided. O AIM -11. 

5695 or 5785 wtM OOO gain trnnsduc{'r 

amplifi 1. 


DIA CONVERTER 

AOM·12 IEEE696/S·100 industrial 

level digital-to-analog {DIA} 

converter. 


D 12-bit ± 112 L.S.B. accurac over 

(ull 0·70"C te mpe rature ran!!e. 

D Ot1tpu1 0·10, J; 5, or _ 10 volt . 

D hort ir uit prot clion, all outputs 

D Sw itch -p rogrJ mmable ior mult1pll' 

boards. 

0 AOM·l.!, S'i7S 


VIC 4-20 
St.:indard output for indusln dl 
con tro l 4· 20 mA DtA convert r. 
Used in conjunction~ ith th 
Dl'A board . 
VIC4-20. 5445 . 

DUAL 77 Di!ta A qui ition 
and Control S stem-
El 1.1ilt to 1n clu~lr ial l<rnd.ltds. d si nc cl 
ior se vere environments_BA I 
language makes program m111g ea~ ~" 

Acces~ IO hlmd reds uf:. n ors,. 

E' Pilnd11 bil ity to m et your i ncn"1~£·d 

needs. Nonvolatile memor~· Powc>r 

interruptio n rcuwc ry with a ulom tu.. 

res t.art. DUAL 77 is conom1cal; 

55985 up_ 


sy I m reli bili r I'S :s1em integrliy 

OUAL SYSTEMS 
,CO TIROL CORPORATION 
1 si~ ( 3~1 ~h<1tc> H\vy., BerkPle)• • ~7UJ 
~ 1 5 1 H'l-38!;4 - TWX ':JlO lf;(.-2Cl l S 

Error Recovery 
What should be done when a 

message was sent and no 
. cknow edgm nt came backl Or 
when an acknowl dgment wa sent 
b t no A KA K ame back'? Both 
these cases call or a timing 
mecha.nism. A our e that transmit ­
ted omething and is expecting a reply 
rom th destination must w it a cer­

tain amount o tim or that reply to 
com ba k. If the reply does not corne 
back within that time, it will be 
assumed an error condition exists. 

How long should this tim be1 
There is no way to guar.antee that a 
destination really did receive the 
message and will transmit an 
acknowledgment with.in the 'time the 
source h_s llet. The waiting time, 
then, shouJd be moJ\e than Jong 
enough to cover any reasonable situa­
tion. 

Once th source has waited a set 
amount of time without receiving a 
reply, a reasonable action would be 
to r transmit the original message at 
lust once more, and again wai.t the 
specified amount o:f time for a reply. 
The same trategy could be u ed by 
the d stln tion when it sends 
acknowledgments and waits f r an 
A:CKACK. If you are doing your net­
work without th aid of a hardware 
timer, y u will need a tim.e-counting 
subroutine th t continually checks to 
see if a reply w.as rece,ived, and 
decrements the counter. H the c:ou.nt r 
rea hes 0 be ore a reply is received, 
then a timeout rror exists. 1f your 
so tware has access to a hardware 
tim r, you an use it to set an inter­
rupt . 

lf no eply is r c ived aHe 
repeated attempts t transmi a 
meswg , there is nothing to d but 
give up and report the problem t o the 
program that initiated the network 
call 

This r transmi ion sch me in­
troduces an th r problem. Suppa e 
the source sends a message that is 
received by the destination, but the 
d tin a ti o n s nds back an 
a know edgm nt tha · i n v r 
received by the sou.rce . Aft.el" timing 

u , th ref re, the source relransmits 
the original messag , and th destina­

tion receiv s H a second lime . The 
Message Number field, along wi h the 
From Addre s Held. can be used to 
correc'I such situations. 

AU receiv rs hould k -p a list of 
the last n m sage receiv d. Th list 
ne.ed ontain only the message 
numb r nd the Fro.m Addr ss. Wnen 
a new me sag is r~ceived, the list 
should ~ examined for a. match, lf a 
duplicate i detected, the messag 
should be "dumped," but the ap­
propriate resp nse should be sent 
back to the transmitter of the 
duplicate message. If the duplicate 
was an origi 1:1a l message , an 
acknowledgment should be sent 
back, or if the duplicate message was 
an acnowJedgment , an ACK.ACK 
should be sent back . 

Collisions ar,e another iuue . 
Assuming that all transmitters chec:k 
the state o the network before start· 
il'llg transmission. collisions can hap­
pen only when tv.•o.or more transmi .­
ters start their transmissions wi hin 
one character time of each other . 
When coUisions happen, all transmit· 
ters involved should immediately 
stop trans:mitting and allow the net· 
work to return to the "not busy" con· 
dlition. 

Now som kind o m chanism is 
:needed to !.ell colliding transmitters 
when they can start transmitting 
again . t they all wait an equ l 
amount of t' m , they will collide 
again.. Therefore, they must all wait 
differ·ent lengths o time. 

On way to ensure this setup is to 
estab.lis.h a priorily order based on 
node address. If a node witn th d­
dress of 1 coll ides with a n de with 
~he address of 3. then node 1 will w3il 
one unit of time be ore attempting 
r transmjsslon , while nod 3 will wait 
~hr un its tim . One prob! ·m with 
this scheme 1s that under heavy load 
condition wher coUisions are more 
frequent, nodes with hi h ddres 
numb rs may never b abl - to g t a 
m ssag th.rot~gh b cau 1.h y mu t 

wait so long ter e ch colli ion . 
A fai.r r s hem would b on in 

which each node has a random ­
numb g n rator guarant d to 
create a unique sequence f random 
numbers. AU n d s would th n hav 
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Even \.V1thout he $20 tate oftwar 1 1 module join our Profe i nal Program 
rebate, the Tl-59 i pecial and ucce sfully attack xchange for acce to over 
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equal priority in re ~r•msmissions. after 
coUisions. 

A Typical App.Jication Program 
As an example of a typicaJ applica­

tion program, let's consider a request 
to a filing system on a hard.-disk 
node. 

The "save" request would ffrst 
want to send to the filing system a. 
message containing the fiJe name and 
the numb r of sectors to be saved. 
The request probably would ask the 
protoco l Iayer to ex pee t an 
acknowIedgmen t and alio·w the p.ro­
tocol layer to take care of retransmis­
s\ons if n cessary . Along wit!-! the 
acknowledgment would come infor­
mation from the filing ystem in­
dicating whether or not the request 
can be accommoda~ed. If it cannot be 
accommodated, the .request program 
must report the failur·e to .its caller. 

[f the request can be accom­
modated, the save reques.t program 
rnus t break up the file to be saved into 
convenjent blocks (probably a disk 
sector). When errors occur du ring 
transmission, jt is.more economical to 
retransmit small blocks than larg.e 
ones. ln either case, the save request 
shou1d send an ACKACK to the fi?ing 
system to say it agr·ees to what the fil ­
ing system considers the state of the 
request. 

Once the file has been partitioned 
i.nto blocks, the save reques t should 
hand th em in sequence to its protocol 
la:rer for transmissio·n to the filing 
system. The request should asl its 
protocol layer to expect an 
acknowledgment for each block 
transmitted. Each block should have 

a unique number tha t can be checked 
by· the fil.ing system against block 
numbers already received. In this 
manner, duplicate blocks can be 
dumped. 

By the value of the last block 
n umber, both parties know when the 
fae transfer is completed. lf im­
plementation is done in a straightfor­
ward manner, the last block number 
should equal the corresponding fle!d 
in the originaJ request message. 

Th save request should ask the 
p.rotocol layer to send an ACKACK 
to th filing system wh 11 it submits 
the last block for transfer . Upon 
receipt of this ACKAC'K, the filing 
syste:m can be sure it will not be get­
ting a retransmission ot the last 
block, and it can close the file and 
forget abou t the request. 

When t>xtended conversations are 
taking place between two nodes on 
the net (as in the previous file transfer 
xampl s), the network can be made 

to appea.r cons tantly busy by never 
allowing mo!'e than a character time 
to elapse between messages. In this 
way, no oth r user on the network 
can interfere with th conversation. 

If the data rate is controlled by 
software on t.he two conversing 
nodes, you might consider increasing 
the rate aft.er the initial conversa­
tionaJ link has be-en established . The 
rate could be increased beyond what's 
normally acc:·eptable to every node on 
the network, but it must be changed 
back after the conversation is ·com­
pleted. While the process is going on, 
every other node on the network 
sli o·uld recognize it as a. network-er:ror 
condition. Bec.ause the nodes have 

not see1:1 a ~ransHion from a busy net 
to a nonbusy ne~, they wrn not be 
looking for an SOT fie]d anyway. 
This scheme can get a little tricky 
when attempting to ·end a convers<i­
t io n , especially if the last 
acknowledgment or ACKACK did 
not get through bu the data rate mi 
one node has already been reduced to 
its former value. 

Multitasking Environments 
etworking in multitasking en­

vironments raises many issues that 
cannot be considered here, but a few 
obvious ones should be pointed out. 

The protocol layer probably 
should be set up as a process by in­
troducing another parameter to in­
dicate whether the application pro­
gram wiU "go to sleep" waiting for a 
reply or acknowJedgment . The pro­
tocol layer would then hav·e to give 
the a.pplication program a "wake up'' 
by indicating whether the message 
got through to the receiving process. 

Since messages could in th1s way be 
addressed to one of several processes 
on a node, the address fields for To 
and From addresses would need to be 
extended to include a Process JD 
number. 

The software design presented in 
t.his article reflects only one o·f many 
possibiUties. For mo.r·e information, 
or for software if you don't want to 
write your own, contact Cheshir~ 

Software, POB 2780, Santa Cn1z CA 
95063. 

Now that you hav·e a taste of wha~ 
networking is aU about, you can ex­
periment and enjoy implemen ting 
your own ULCNET. • 

l\OVAttCIED MICRO SYSTEMS • 26188 ADAMOFI AOAO • CAl.AEIASAS. CA 91302 

MOR'ROW DESIGNS PROOVCT'S ATLOW LOW PRl.CfS1 T~L : (213) 680-4670 

OFFEA 
EXf'IAf$ 

Oct. 31, 1981 

"HAAD DISK SUBSYSTEMS ADDITIONAL HARD DISK FLOPPY DISK stlBSYSlEMiS TINO DR IVE SU BSYSTEMS 
A ·26 DISCIJS 2'6 
A ·20 DISCUS M20 
A 0 10 DISCUS 10 

$3007 00 
$319300
s2.aoooo 

DISK COINTROLLERS (A 8t Tl STATIC MEMORY IA & T) 
OJ-M:liG Ml!I Hl.fd!O DISK 
DJ-r.otlO M20 HARO OISK 
OJ-MIO Ml O HARO OISK 
OJ-2206 DOUaLE OENSR'Y Fl.OPPY 
lld· 1108 SINGLIE. DENSITY FLOPPY 

$71000 164( SUPERA.M 
$7'20 00 16K MEMORY MAST'E~ 
$720.00 24K MEMORY MASH:R 
53-49 00 321<: StJPERAM 
&21900 G5K STATIC RAM 

5248.00 
523400 
$378 .00 
$450.00 
$97000 

110 CONTRO LLERS IA & T} l.E.E.E. S-100 BUS (A & T) 
S1l·241 I S\llllTCHOOAAO 110 
SB·2411 °4K 4K RAM OPTlO 
t..e..3200 MU T 110 BOARO 

$219 00 WB-0000 0 S~OT MOTHER 6RO 
$ 6000 WB-1200 12 SlOT MOT11EA MO 
$309· 00 WB -2000 20 SlOT MOTlifll BRO 

&10900 
$12900 
$173.00 

s 81$ 00 F· l 12!! otSOUS I 
6 eaa 00 f · 122!! IHSCUS 2D 
41 ·105 00 ~ · 2228 [)ISA'.:US. 2 • 2 

·oeCISIOIN ' BASIC UNIT $1342.00 

NOTE~ 
~Si.~Uobso;i.l~ms 1ncfoud& O•il1[•IAMill~'cn CP/ M 

2.2 and o(:fM<irt Bas.t \IS 2 

? II voo own .e MllS conirotle• •1111 !lli;c: on.,., ­ hl•>U 
the 1nritifao1t to •u ~m w11h l>u:f Nw ivDl-'ri[;8tT'l&.M 
t1 r,,d. a rg~ormi:lt~ •Dr 'fDLU P8fec&-. ... es 111\d ~fw8111!1 
co 1rB1"1&l_.te your Mitli •t1o5 ~c vo1.11r naw ope-1.nhnig 
s..,-s1em 

Cirt:!e 9 en inqulry .cam. 



The 
5000SX 
with: 
Capacity: l.i.5 ~mWmchester Pl 1Wo 
M.l.ni Floppi s. 

II )'llU know our S4lril' 5000 tab~ Lop 

oomputer line, )'OU know that good thin 
Cil'll1e in small packag 

~O\\\ \Ii th lt1e introduction or (h ~I 
SX, ilig thing.~ come in small jlllck:i s, 

One i tegmted packag~ can CO:n[ai n [W(J 

do11ble sided, double t rack de1 ' t ~ ~1JlLC 
plus a5..5 megabytJ \\llnctll!Sle r drh . 

'ot o. ly d~ our h.lgti p@d'OtllWIC 

Wi111clie er s11bs~ tern JArlLid error 
d Le lion 1\1th 11L-0ma.Uc em:ir C()ireciioo, 
Its e tn-rne spwt i comparo.bl wth~t 
ol I IJl main fm.me h:in:! di.~k .systems. 

A2ClKpJ1l8ram loads In I · · than on 
51.>Cond, about 10 to 12 tin a.s fa.st as 
a Oopro~ 

We in1lt comparison Q1 th our COOi· 

petilor.s' \liinche iA!r implem nuitioo so 
) ucmi see how 11 trulyeJ\!liJlee~d .:;oluti1N1 
peeds up ~'Our a:ppli tion piw:ram~. 

.Bxttas: You'ill Be Gl!ld You liiJJ· ~m 

The fiOOO SX coml!.s .sl 11dard \\ilh lots r 
ex! t.a:rtln&'\\ th a fill]~· teimlnat d !00 
mot.Iler board. Add 10 th.al l>4 Kdymmi 
RAM modt1les, ~1i th parit. • f eourse, :i.ml 
~('eptacles toq'llllf CRT and Pri nl r LMt 
lllfn on lrith. Ilic rnain pciwer i.-..11 I.eh. 

Pl LIS, C001'!!nienL up front n.>sel S\.\1tel1, 
Ii.comh pO\\ rllne !iJt rand rnucll m · 

Sor..ware: 
Operaling S. te : CPM, ~IP. t, 
T111001) 
La.ngua,ges: BJ IC, FOIITRAN, COBOL 
Appl ca.tion Paelr.o.lf!'S: F ! :so, 
WORD~AR, Aceounting Plus, all 
lll.l.lo to operate on the 5000 S. ' 

Qwillq~ S Good, It Wam!.nted 2 l'eim 
1he~ isn't room Oil t.h i~ page to e1 11 

!>Cra tch 1he ur1a.~e of lh IM llllN­
llilllional SlOI}~ 

l!.G\\ \'@~ 0111 2-}WIT \\'.ltml.At)' ls a OOlld 
id Wll)' that" produc · ragged, top 
qwilil pn'.lle.'isiimal eqwpm · nt. \ e do 
thing.~ rlght !he nr.;[ time so th }' 1!on'L 
c me back to us. 

The tl\llh I , we ha.\ fewer ret11ms 
1.1; thin our $year w:i.mi.nl)' period than 
olhf'r mr1.111rf: ctt.re h ....+thin their 
!JO.dt111 w1manty period. 

For full details nd l.!11! location oJ yuur 
nerub CM Im.em 1 003.I dcil le~ t 11 l~ 
lOOa)' n l (714) 78-6906. Or wri t.I!: 

~ 
~ 

Build ~!'!lid lCYalll' lllli§[n 
Oepmdfd Oo'Jkm. 

2lro .Urlh-i y, Cusorl Cl cy; '.N\' 1197-01 
Tiii~: OJ().395--6061 

('J'im ldll',m, Tll .r [ w ltf>t h •1\ubollOS, 
1' alSd\~_:i.n, mDO ·!'?.IS • 1 ur WR Asillltl:im • 
\\URll:l.'ITAll, Thi d lltlIDP&<l ·ACCOOOI ' PU.S, 
o. d ~I PWS 

Circle 416 Ol'l• Inquiry card . 

http:w:i.mi.nl
http:lll.l.lo
http:comparo.bl
http:11L-0ma.Uc


8086 of ware
MicroCraftSystems, ·;nc.1

• VEDl'f full screen editor for CP/ M-86. Apple Software Development Tools 
MicroCraft offers the Apple user a flexible set of 

development tools . This includes a low-cost full S<:rnen 
editor, the most powe r ful 6502 Macro Assembler 
avalla.ble , !!Ind a complied graphics language optimized for 
real-time applications. Each package compliments ~my 
Apple system and together the y offer unequa led power 
and versatility . 

RGL R l ime G aphic an a e 
Do real-time animation • Similar to 'C' • Display, mO\le 

and rotate 30 objects • Compiles text files to 'BRUN'able 
binary object files . $75 / $25 Until 10/3~ /81 

acrolin Complete 6502 A s er 
Disk Assembler • Text o binary object• Standard 6502 

mnemonics • Recurslve macros with up to 10 arguments 
• Nestable conditlonal assembly ·• Links source or object 
code • estable flle Includes • Unlimited source file size 
• Edit01 provided 	 $125 / $20 

S perEd't u Screen Editor 
Hori2l0ntal scrolling allows 80 columns • Uses standard 

text files • Move cursor by character, li ne or page • Find, 
s.ea.rch and replace • Block move and copy • Use with RGL 
or Macrolink • 80 column video board versions also 
available. $75 / $20 

iskScree D's Uti ity 
ms.plays a complete dlsk sector in he.x and ASCH , 

uslng hlgh-res screen • Edll sector by typi ng over 
display $40 I $10 

Complete Assemble1 Syst em IMacroUnk, SuperEdlt, 
DiskScreen l ·s200 I $40 

Complete Graphics System (RGL, SuperEdlt) $120 I 40 

Systems ava.Hable to u.tUiie extra 16K or 32K 
expansion bcHmis Please Inquire 

Note; All programs require a single disk drive and 48K . 
When ordering please specify configur.iltion . 

Telephone (313) 9%-1297 
Clr<:le 412·on Inquiry cerd. 

• Contild us for avallabl.llty of VEDlT for SCP 86-DOS and 
lBM 8088.computer. 

• 	 CP/ M-86 BIOS for p<>p·ullir S..100 disk controJler:S. 
Source code '$185 

V OM Disassembler 
Finally a Z-80 disassembler for CP/ M whlch produces 

easy to read cocle, a cross reference table, and handles 
I TEL and ZILOG mnemonics . V·COM is exceptionally 
fast and produces a .ASM file directly from a .COM file . 
V-COM can accept a user-created flle containing 
assignments of labels to 8 and 16 bit values . A second file 
can specify the location of tables and ASCII strings . $80, 

F RT em ation and 
and Line Edita 

Memory mappe<l displays offer over ten times the 
sp.eied of the· fastest CRT terminal but are usually not 
supported by application software. Th is is where 
.FASTSCREEN fits ln_ FASTSCREEN pmvides a fast and 
highly compatible emulation of Severa! popular CRT 
termina~s for most memory mapped displays . It also 
provides editing and re-entry of ny line on the screen, 
paging, and includes in terrupt driven keyboard routines . 
(fASTSCREE is provided as source code on a CP/ M 
compatible diskette and requires assembly language 
modifications for installation .) $85 

Pl C 0 24 x 80 5100 Vid o Board 
The PIICEON V-100 is the heart of a high speed 

alternative to a CRT terminal . Being 1/0 mapped, it uses 
no memory space, yet ru ns at foll processor speed . 
FASTSCREE is the perfect softwa.re driver for Hie 
V-100. Fu lly assemb led ancl tested by PUCEON, the 
company knov.m by OEMs for reliability. 

PUCEON with FASTSCREEN $510 
PUCEON board only $475 

Circle 413 o.n lm1ulJY Gard. 

CompuView is proud to ca.ny the MicroCra.h Systems, Inc. quality software for the Apple II . 

CompuVia.v Products Inc. 

618 Louise , Ann Arbor, M!cMgan 48103 •Telephone (313) 996-1299 

http:softwa.re


Customizable 

The Unique Difference that Sets 


VEDrr Apart in Full Screen E1ditors 


Total ruser customitability Is pr dominat re tSon that 
over a thousand us rs find VEDIT the easiest to us ull scr n 
editor. It makes VEDIT the only editing package whi.c.h allows 
you lo detemiine yollr own keyboard layout and use the cursor 
and specill l runction keys on any terminal having them. And 
oniy \/EDIT fully supports all of th n wJy avail8ble t rminals.. 'I 
may come as a surprise to you, that with any other editor o word 
processm, you wi ll have to memorize obscure control 
cha,racters or multi-character sequences, while your termJnal's 
eld.ra. keys and editing functions go unused. The customization 
extends to setting the default tab positions, scromn,g. methods 
and much more. lrs almost like designing your own editor Jor 
your system, applications and preferences. And all of this is 
easily done with the setup pr0:9,ram which requires no 
programm[ng knowledge or ·patch s', but simply promplS you 
to press a key or en~ r a parameter. 

Une4uaied Hardware ·upport 
Th CRT version supports all terminals by allowing yo1.1 to 

select during setup which termfnal VEDIT wm run on. Features 
such as lfn.e ins.en and delete, rev rse scroll, status 11n and 
reverse video are us don 'smart' terminals.. All scr n sizes are 
supixirt.-d. including large ones such as the 60 X 80 format on 
the Arm Arbor Ambassador terrn.inal.. Special Junction keys on 
te rmin<als such as the Heath H 19, T elevideo 920C and I BM 
3 0 ! . and keyboards producing, 8 bit codes are a II supported. 
The memory mapped version is extrem ly flexible and supports 
bank serect and hardware cursors such as on th SSM VB3. 
With th is !eve I or customizability and h rdwa r support, you will 
reel for ltle first Um that the software was opti rri.ally designed ror 
your system. 

Fully Compatible Replacement for Ed 
Sine~ VEDIT creates and edits standard text files of up to 

one d'iskett in length. it serves as a rep!ac ment Jor lhe CP / M 

standa rd editor ED. Of course. you benefit from the fast st and 
easiest to use 'What you see is wha;t you get' type Juli screen 
ediling avaLlable. fast disk access and an editor which takes up 
on ly 12K or your valuable memory space. With VEDIT you 'II 
never again need or want to use the slow and t dious ED. 

Special Features 
VEDIT is more than j:u.st a full scr en editing replacement 

for ED, it gives you many new editing capabilities, such as a 
sc ra,tchpad buHer for movirig and rearranging sections of text. 
complete file hand'ling on multiple drives and iteration macros. 
Amou ng its sp cial features you will find automatic indenting for 
use with structured programming languages such as Pascal 
and P I, and other special facilities ror Assembler and COBOL 
A re I tim saver ~ the a bhlity to insert a specified line range or 
another me anywhere Ln the text Unlike most sortware, \/EDIT 
will ven tole rate your mistakes. '.For example, one key wil:I 
'Undo' the changes you mistakenly made to a screen line, a11d 
the disk writ error recoveiy fetsyou delete files or inserta.nother 
disk shou ld you run out of disk space. 

Ordering 
Many dealers cany VEDIT, or you may contact us for fasl 

de livery. Specify the CRT version, your video board or 
microcomputer, the 8080, Z80 or 8086 cod verslon, and disk 
format required. 

VEDIT for 8080 or Z80: Disk and manual .. .. . . .... . _.. .$130 
VEDlT for CP/ M-86: Disk and manual. f.\'EWJ •.. .. • ... . _,$185 
Manual: Price rerunded with software purchase ........... $15 

VISA or MASTERC/\.RD Welcomed 

CP M and MP Mm" rc•Jist"mJ trad!!'marks of Oig11al ~<!Se111ct.. 
lrK <1pp/<! II 1s" r 'gl~l!rcdl tr..d ar ol l\ppl C0t"'11j)Ut r. Inc 
SoltC.ud '" ,, ti ad tnark ol bcrosolt. RS..SO rs d tr odlom.ork ol 
1 ,,rw-Jy Cmr•· 

• orth Star • Cromemco •Heath H8/ H89 • Sup rBraln • Appl II Softcard • TRS-80 Model II & Model I 
Most other CP/ M Systems with CRT or Memory Mapped Displays• MP/ M • CP/ M-86 

CotnpuView Products Inc. 

618 Louise, Ann Arbor. Mich~n 4 81 03 • T I phooe t3 13) 996-1299 

http:SoltC.ud
http:MASTERC/\.RD


The Atari Tuto,ri.al 

Part 2: Graphics Indirection 

IndirectJon is a powerful concept in 
computing, but a dilHcu]t one for the 
beginning programmer to appreciate. 
[n 6502 a~mbly language, ther~ are 
three levels of indir~ction in referring 
to numbers. The first and most direct 
l.evel is the immediate addressing 
mode, in which the number UseJJ is 
directly stated: 

LDA $F4 

T'he second level of i.ndkection is 
reached when the program refers to a 
memory location that holds the 
number: 

LDA$0602 

The third and highest level of indirec­
tion is attained when the program 
refers to a pair of memory locations 
that to,geth r ·contain the address of 
the memory location holding the 
number. In the 6502, this indirection 
is. complicated by the addition of an 
index: 

LDA ('$00), Y 

lndi1."ection provid s a greater 
deg;r~e of generality and power to the 
programmer. Instead of truck "ng out 
the same old numbers .every time 
something needs to be done, ~he pro~ 
g·rammer can si.mply point to them. 

Chris Crawford 

Atari Inc 


1265 Borregas AV·I! 


POB 427 
Sunnyvale CA 94086 

By changing the pointer, the b havior 
of the program can be changed. In· 
diToection is an important capability.. 

Graphics indirection is built jnto 
the Atari Persona~ Computer system 
in two ways: with color registers and 
character sets. Programmers using 
this comput·er after programming 
other systems oft.en think in terms of 
di.rect colors. A color regjster is a 
more complex beast. than a color. A 
color specifies a permanent value . A 
coior register is indirect; it holds any 
color value. The difference between 
the two is analogous to the diff rence 
between a box-end wrench and a 
soc:ket WTench. The box-end wrench 
comes in one size only, but a socket 
Wl'ench holds almost any size socket. 
A socket wrench is more fle:xible, but 
takes a ittle more skill to use proper­
ly. Simihuly, a color register is more 
flexible than a color, but takes more 
skill to use effectiveJy. 

Color-Register Indirection 
Th Atari 400/800 has nine col.o.r 

registers; four re for play r-missile 
graphics and will be discussed .in a 
later artide in this series. The remain­
ing five are not always used . Depend­
ing on the gra.phics mode used, as few 
as two registers, or as many .as five, 
will show up on the screen. In BASIC 
mode 0, only one and one-half 

regis ters are used because the hue 
value of the characte.rs is ignored. 
Characters take the same hue as 
playfield regicSter 2, but take their 
luminance from register 1. The color 
registers are in CTlA (one of the Atari 
custom integrated circuits) at he.xa­
decimar addresses 0016 nrough 
DOlA. They are ''shadowed" (ie: 
copied ) from certain RAM (random 
access read/w.rite memory) locations 
in. the Atari OS (operating system) in­
to CTIA during the verticaJ blank in­
terrupt of the video d isplay. Table 1 
gives color-register shadow and hard­
ware addresses. 

For most purposes, the user con­
trols the color registers by wr iting to 
the shadow locat.ions. There are only 
two cases in which the programmer 
writes dire'Ct1y to the CTiA addTesses . 
T he first and most common i$ the 
display-list 1nterrupt, which wiU be 
covered in a la~er article in this series. 
The second case arises when the user 
disables the OS vertical-blank inter­
rupt routines, which move the 
shadow vafoes from the OS into 
CTM. 

Colors are encoded in a color 
register by a simple formula. The up· 
per nybbl gives the hue value, which 
is identical to the second parameter of 
the BASIC SETCOLOR command. 
Table 9.3 of the Atari BASIC 

Clrcle ~00 on inciu•ry ca ret . ....., 

http:characte.rs
http:Tuto,ri.al




Reference Manual lists hue values. 
The Jower nybble in the co]or register 
gives the luminance value of the col­
or. H is the same as the third 
par.amet.Efr in the BASIC SETCOLOR 
command. The Jow·es.t-order bit of 
this nybble is not significant. Thus, 
there a:re eight lumimmces for eac:h 
hue. This gives a total of .28 colors 
from whkh to choose (eight lumi­
nances times sixteen hues). In this 
series of articles, the term color de 
notes a hue-luminance combination. 

Once a color is encoded into a col­
or regist-er, "t is mapped onto the 
screen by referring to the color 
register that holds it. In map-display 
modes that support fou r color 
r~gisters, the screen data spedfy 
whkh color regis er is to b~ mapped 
onto ~he screen. Since there are four 
color registers, it takes on.ly 2 bits to· 
encode on.e pixel. Thus, each screen­
data byte holds dat:a. for four pixels. 
The value in each. pair of bits specifies 
which color register provides the ·col­
or for that pixel. 

tn cofor-te)( t display modes 

" I hove recenlly used 
Spellguord and I can 
on 'y ed10 he eval • 
uat,ions of a recenl 
lnfoworld review: 
exce~ l ent all the way." 
Mark Garet:i: 
lnfoworld 25 
May 198 

"Spellguard is an 
example of the new 
slondord-fully pro­
fess iona l microcompu1er 
5,oftwore.11 

Bill Burns 
lnf·owo1rld 30 arch 
1981 

" .. . SpeUguord was 
given the monuscript 
from my firsl book. Th is 
version had been 
correcled after severe I 
(human) proofreaders 
tho.roughly reviewed it ~ 
therefore expected ii to 
be reiolive'y error free. 
Not so. Spel.lguo rd wos 

(BASIC's graphics modes 1 and :Z), 
the selection of color registers is made 
by the top 2 bits of the character 
code. This ~eaves only 6 bits for defin­
ing the character, wh.ich is why these 
two modes have only 64 characters 
available. 

CoJor-register indirection gives the 
programmer: four special capabilities. 
First, the programmer can choose 
from 128 different colors for displays. 

Second, the programmer can ma­
n 'pulate the color registers in real 

time to produce p.retty e fects. The 
simplest version of this is demon~ 
strated by the following BASlC line: 

FOR r-o TO 254 STEP 2:POKE 
712,I:NEXT J 

This line cydes the border color 
through all possible colors. The ·effoct 
is quite pleasing and certainly grabs 
attention. The fundamental technique 
can be ext•ended in a variety of ways. 
A speciaJ variation ·of his is to create 

Image 
Contro lled Hardware 

Hexad:eclrnal 
Label Address 

1 

player o COLPMO 0012 
player 1 COLPM1 0013 
pfaye1 2 COLPM2 0014 
pfayer 3 COLPM3 0015 

playlield o COLPFO D016 
playlield 1 COUPFl 0017 
playlield 2 COLPF2 D018 
playliefd 3 COLP 3 0019 

backg,round COLBK 001A 

EXPERTS AGREE 

SPELLGUARD.. 


IS THE FASTEST 

EASIES TO USE 


MOST POW'ERFUL 

AND RELIABLE 


SPELLING CHECKER 

YOUCA.NBUY 


oble lo discover 
numerous lypogrnphical 
errors . .." 
Allan Miller 
nterface Age 

June 198 

"This eosy to 1.1se, 
operator- oriented 
program has scved me 

counlless hours of 
proofreoding, o,nd from 
lhe embarrassment of 
submilling o monuscripl 
wilh lypos. Un like mosl 
spelling tesl programs, 
Spellguord is fost , _." 
Tony Dowden 
Microcomputing 
Moy 1981 

Operating 

System Shadow 


Label 

POOLRO 

PCOLA1 

PCOLR2 
PCOLR3 
COLORO 
00LOA1 
OOLQR2 
00LOR3 
OOLOR4 

Tal>le l: Names and addresses of color registers !lSed by tl1e Atf-in' 

Hexadecimal 

Ad.dress 


2CCl 
2C1 
2C2 
2C3 
2C4 
2C5 
2C6 
2C7 
2C8 

4001800'. 

In:foWcnld 
SoHwa,re Repu.rt (:S.rd 

@ELLGUARD 

iE 
~ ;; 

~ ·= ~ t 
~ ~ ~ :­

8C'[t1ITU""-~ D 0 D lil 
Docu.m•. n•~ 1lon D 0 D ril" 
6n8r... . ..... Cl 0 Cl rR' 
llf'tor H dli n1>; 0 CJ CJ 

System Requireme·nts 
• CP /M (1.4 or later) 
• 32 K bytes or memory 
• One or two disk dri11es 

Price: $295 

[ 
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p..., .,,, (1', 9•:!06 


P 0 Ila. 279 7 l<nlo P<irl . C..O. 9•0?S 

I• IS) 326· 0IO} 
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IOROSOFT APPLE SOFTCAAD W()RDST o!<R -cuSTOMIZATIOH
TELEVIDEO 960 Re9Jbr M.oc10l>Jt.'SP-- wee .s.305 oo Sao·~ ~.re-. i'2c'<a;;ie ~i..ies. .:>s>.r;, and mtnl.ll Soec>tJ,_,.."""=.. 51135 DC i:ucnased .. rh ....-.rcPro·,. \'ion:!Sw 'b' '>Dde a< Qsk ~::J'C"ld1

.icrcnovse Pno.-- SWSJO!I 
TCS1AA2"''3 ~Jrg $-~le<" lnct-.ces. CPI\ ' ' ·P...-~ $1~00 

TELEVilDEO 9110 T emli"lal ar>:t PJBAfilC Dhouse Price: S95.00 
Lis< !'nu 5m9 00 ti& ~ $3!:~00 iWS't..ES'OFT . COMPILER 
LM:rdlouse P'rioe : $596cll0 	 "ud'louse IP rla!: 5290.00 U!<l i"1ce sroo oo 

Zl!'llilJ'I ZBS Cornputem DEX YIDEOTEHM Sl'EOIAL! l.iolot1ogse PliclO: S1 67 .SO 
28'.l CPU . .:&< P..<ru . INC senal L'lJ i>:r.s. 2msec ~~~screen t:) Elb.2-' im:>er and SUPERSOR:r for APPLE 
te21ttn<- ciock lrclJdes Zl!I OllT anc or.e t:uil._,;., la.-.er ~ Pu'~ \'lJEOTERU -... U$I Plice S3:(I 00 
5 1/-'l inch cask <!t?.-e rnJOK SIXOili't 'IN·::rdSl<I' i!r.od sa..e' ~~' ~ J:flO<" ·oner.JS!! Price : s~ JO_~ 
Lisi P-0!! ~.00 :5200 ·Dba<J,... Pace: S2399.00 l.'5lf'noe $305'00 llllCROSOFl BASIC COMF11.ER 


'iu-obotr.se IPOO.-: $270.00 
 Usl Pn: I! S;J!;O .00
Madie x O:P95f!l10 n::ihou~ Price< SJ:iS-00.'530.00 
'LIS: Pncl!. $1E50 00 DEX Ke!J(board Enllanc:er 

.icrd>ous.e Prioe.' S l 350.00 Use the '<e,i>oard I» ns. ltJlesl aO·'atllil;le' olJla-.; VIS'ICAl..C Ill for APPLE 
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simple cyclic an:ima tion by drawing a 
figure in four coJors, and then cycling 
the colors through the color registers, 
rather than redrawing the figure. The 
program in Jisting 1 illustrates the 
idea. 

The third applica tion of color regis­
ters is to logically key colors to situa­
tions. For example, a paged-menu 
system can be made more under­
stand.able by changing the back­
ground color or the border col.or for 
each page in the menu. P rhaps the 
scrttn.could Hash red when an illegal 
key is pres~. The use of the color 
charac~ers avaHabie in BASIC 
graphics modes l and 2 can greatly 
extend the impact of textual materiat 
An account sum could b shown in 
red if the account is in the red, or 
black if the account is in the black. 
Words or phrases of import can be 
emphasized in special colors. T he use 
of colors in map modes (no text) can 
al.so improve the utility of such 
graphics. A single graphics image (a 
monster, a boat, or what ver) could 
be presented i:n several different col­
ors lo l'epresent several versions of 
the same thing. H costs a great deal of 
RAM to store an image, but it costs 
very ?ittle lo change the color of an 
e:>::isting image. For example, it is 
much easier to show three different 
boats by presenting one boat shape · n 
three diff.erent colors th<.Jn three dif~ 
formt boat shapes. 

The four~h and most important ap­
plication of color registers is used 
with display-list interrupts. A single 

listing 1: A short gmphics program 
demonstrating the .ilfosi.011 of movement 
by chm1ging color-register assignment.s. 

l 0 GRAPH lCS 23 
20 FOB x..oTO 39 
30 POI'! J= O TO 3 
40 COLOR I 
50 Pl.OT 4•>: + 1,0 
60 DRAWTO <l "X+l ,95 

70 NEX1' I 

SO NEXT X 

90 A =PE.EK.{7] 2) 

100 POKE i l 2,PF.:EKt? lOl 

l lO POKE 710,PEEK(709) 

120 POKE 709',PEEK(708) 

130 POKE 708.A 

140 GOTO 90 

color register can be used to put. up to 
128 colors onto a single scr-een. This 
important capability will be discussed 
in part 4 of this series. 

Cha_racter Sets 
Graphics indirection is also pro­

vided through th redefinable 
character set. A standard character 
set is provided in ROM (read-only 
memory), but there is no reason why 
this partku]ar character set must be 
used. The user can create and display 
any character set desired . There are 
three steps necessary to use a rede­
fined character se t. First, the pro­
grammer must deHne the character 
set. This is the most time-consuming 
step. Each character is displayed oa 
the screen on an 8 by 8 grid, which is 
encoded in memory as an 8-byte 
table. Table 2 depicts the encoding ar­
rangement. 

A full character set has 128 charac­
ters in it, each with a normal and in­
verse video incarnation. Such a 
character set needs 1024 bytes of 
space and must start on a 1 K-byte 
boundary. Character sets for BASIC 
modes 1 and 2 have only 64 distinct 
characters. These require only 512 
bytes and must start on a V2 K-byte 
boundary. The first 8 bytes define the 
zeroth character, the next 8 bytes 
define the first character, and so on. 
Each group of 8 bytes is termed a 
character definition; the index that 
designates such a.group (FIRST char­
acter, HFfH character, etc) is cal1ed 
the character name , Obvi·ously, 
defining a new character set is a big 
job. Fortunately, there are software 

packages to make this job easier. 
Once the character set is defined 

and placed into RAM. the second step 
is to tell ANTIC (another custom in­
tiegrated circuit on the Atari 4001800) 
where it can find the chara c:: te.r set. 
This is done by poking the page 
number of the beginning of the 
character table in to he:xadecimal loca­
tion 0409 (decimal :54281). The OS 
shadow location, the location nor­

mally used, is called CHBAS and 
resides at hexadedmar 2F4 (decimal 
756). The third step in using character 
sets is to print the character wanted 
onto the screen. This ·can be done 
directly from BASIC with simple 
PRINTs or by writing numbers 
directly into the screen memory. 

A special capability of the system 
not suppor ed in BASK is the four ­
color, character-s t option.. BASlC 
graphics modes 1 and 2 support five 
co)ors, but each character in these 
modes is really a two-coJor character; 
each one has a foreground oolor and a 
background color. The foreground 
color can be any of four single colors, 
but only one color at a ti me can be 
shown within a single character. This 
can be a serious hindrance when 
using character graphics . 

There are two other text modes 
designed especiaUy for charac ter 
graphics, ANTIC modes 4 and 5. 
Each character in. these modes is only 
four pixels wide, but each piJ1:e.I can 
have four coJo:rs (counting back~ 
ground). The characters are defined 
like BASIC graphics mode O charac­
ters. except that each pixel is twice as 
wide and has Z bits assigned to i ~ to 

BINAllY HEUOECIMAL 
REP R $ENTATIQ.N •R,EPRE SENlJITION 

00000000 0 a 
0 0 0 l 1 0 0 0 l a 
0 0 1 ) 1 ) 0 0 3 c 
0 l 1 0 0 1 1 0 6 6 

0 1 J 0 0 1 1 0 6 6 
a 1 1 l 1 1 I 0 7 E 
0 l l 0 0 l 1 0 6 6 
0 0000000 0 0 

Ta'bie 2: Internal representation of a charactE?r in memory. One d1a.rac1er needs 8 
bytes to repr11ser1t it. Althoug/1 tlie standard drr;i.racter set is in ROM. l'1e pointe ~o 
tlie beginrring of the cliaracter sel can b·e clrt:mged to poinl to other memoey {octi-

: tioris, allowing the user to create a modified o r complete(y new dumu::ter set. 
! 



enjoy the proble111-solving 
polNerof APLlanguage 
on your Apple computer 

Solve engineering, scientific, or business problems easily--write linjshed opplica fions soflwo.re in 
a fracf.i.on of the fi.me you'd take lo wrif,e similar programs in BASIC, FORTRAN, o r COBOi.• .. 
and do it all with your Apple® right ot your desk. 

Test your language against APL 
To compare APUV80's dear concise code with lhe lan~uage you're now usin& to so1¥e p1olllems, 

tak~ this shor programmmg te:st. Here are tllree common pri>blems, shawm~ the APLNBO Sillution 
for eacll. Program your best clfor1 for tach problem iA Ille la11gua5e you u~e nal'I. Now compare the 
number ol lines and eystrokes needed to achieue a solution in vom langua~e lo lhe APL solulion. 
Keep in mmd lhe APLN80 $olut1on shown contains not onlf l~e compulalion comm~nds, but also 
e11el)' mslruclion needed lo 1npul required dala, as well as a I lhe commands l<l p1i11t oul 01e results. 

Problem I: 
Wnte a program lo rnput a l ~st or values (list "A"), sorl lh~ list lrom lowes1 to lughsl values, 

then print all the values rn hst A1n ascending ord et 
.AP LIV80 wlutio11: 

A[ 4Jl+{]J 

Problem 2: 
Wnte a program to input a list or values (Lis 

f15t values. 
APL/VS& wlution: 
( (• l <x ·( • /.nt1n•2)•i.·- - 1· ~ x-u> .. s 

Prob! em 3: 
Wr1te a p1ogiai11 winch will compress adjacent spaces to a sin&le ~parn, -n1th pos.~ibfe multiple 

ocwrences. ma string of characters ca led TEXT 
~PL~80 solution: 	 S1!Mion in ~our presefl t langu~e: 
(! , (- l T),..i;T-' '=:i"t:XT l lTEXT.,,!'l ~ 

APL is lhe mGSI ooneise, pll'll'erlul prngramminz 
l ang11~e ailailallle to devek>ll compu ter soMions 
lar m~11tlfic a11d b11si11es.s prob~rmiS-. D~elop,e-d 
in Ille e;irly 19ifl's, APL llas been 11 sed to proiiam
larie mainframB compulers fo r yea.rs. B'eca.use Af'l 
ha$ s.o millly lunctio:ns and ope:rators bum in. onlx 
~91 large compulets coulll r1Jn APLproiram5 u.1tlll 
l977. In 197], • e a:t Yangua1d cl11111ged thal by
in (roducing Af'l.NlHl"" , a ve sion of .APL lor Z30· 
ti;r$ed 111rcmcomp0iter~- We've revised and ext!!tdecl 
811$ sollware now I.a run on your P41J)le*. 

APLN80 ... for Apples i.s easy to Iearn. q11 lc~ 
to .-.rite. ll's a language proven e.1sler lo II ,ogram
in than BASIC. COBOL, fORT RA I, or fNffl PASCAL 
0f;(au1e APL c~.11 apply a function lo a wl1 ol ~ array
of data, w,hen you store 11 list of ~al11es i~ an array, 
a s,ingle S}'nt\1111 in APLN80 can do the work of an 
e11ti1e "DO" or "FOR" loop in other la"'iuages. This 
Is programrni n~ po.-. el! 
!:ondse oode saves ll1inki11g lime 

Compactness i.s part of lhe reason you ,can sol\te 
your proMems so mucli more quic ly using APL/1180
lli an by using olher lang1Jages. With far fewer lines 
of code requ i r e~. Af'LN.80 lets you de11eloplun(tional 
softwaie, and dellug i in aboul one-fiflh the time 
~olfd ~~d to program your problem in other lan­
~uiijes. Will! APL/VBO, yo11 c;im truly focus your 
atti!fltion on p1oblen11-So v1nf. raLber th am havirtg to 
w011)' s.ci rnueh about the details of coding a program
lo compute yc.u rsortllioA. 
finM!d pragriims easier lo understand 

Bm1use APLN80 pro~rnms are Sll much shorter 
than proirams doing equLnferl work in other 1:a11 ­
g~ a11es. Af'LN80 pr02rams are easier to read and 
undersland, and lhey requise fess documenl.11.ion. 
Wlun you look at lhe APt.J\180 so uliOfls shown in 
lhe box ith our language comp.ariso n tut. don't 
ret lhe ll nusual syrn ols wotry ye 11. They may be 
u1tlam1liar to you now, b11 t so were the eommand.s 
In Jou1 prese11t lans;11a e 11nlil yo11 learned them.. • 
an APL i$ far eas1 er to learn. AP L/1180 uses the 
(ommo11 mathematical practice of us"n:g a single 
syrn\Jo, \~ 1ep1e$enl a functiDn, but there are w 
mall)' lu11c1ions built Into Af'l tll ere are11't enough 

common ~mbols to r (lpr~~nl Drnm all. So ll;PL 
uses add ilional s1m!Jols to rl!IJ re-senl l1111se functions 
whi c~ go bll'fond the familiar malh ematic.al operations. 
After you If'ilrn any Ianguage, you use as marry ab· 
bre ia1ions as \"OU c.an lo $11~~ lime. ll:PLN80 lets 
yar~ use "~bbreY1atio~s" from your Iirsl efforts, savmg 
m~mor)' space lloill in 1our heal! and in yom Apple-,
soi e~our probl~m~ faster 

'lhether you're a11 engineer, sci~nlist, ~~cator, 
or businessman, n(IW yow ca11 sol'le problems laster 
lhan ever using your Apple Gom~uter. Will! APLIYSO 
from Van~uard Systl!ms CorpaMtio rt, yo.u can search 
lor solutions in a fra i;lion lh lim I!' you thought 

•m Ill u II lll'IUll 11111 111111111111111 1111111 1111 II m Ill II 1111 

Contact you1 local Apple deal,er lor11 dernonMralion or APl:.JV80 a11d get your copy today. tr you don't 
!:: h'ilYe a loca, d,e_afler, USil t~ is coupon to order dire.ct horn us MW: ~lease rush the items ordered belo'll'. 

I umd ersl~nd all ii.ems ~re r1ormally i11 stock and available for immed ial e shipment ,.. 
0 	 More i11lormat<io~ aboutllPLIV80 tot Apple D Soltw-are PLUS.Z.W SoltCard PLllS RamCard 

A.Pl.JV30.... Users ManDal: • 8ncJosed ii SJO. Enclosed i.s ~g·5 
,C~mplele ~Pl/'180 • ~pple SoUwar' 1Pa~.a:e 0 Complete Hardware · SOftware $¥'Stem · A.Pl/ 

- E~closed is $500. Please send me an end· V80 • Apple So,flYraie PLUS Apple u 48 
ll'ser liceBse, objed ~ode disk, document;itio~ computer with APL Ciharacler gl!fleration ca1d 
m<inua~ an:d $jlecia'l APL.characterieneralor. already i11stalled PLUS Appre Oist: Ori\le, 

o Soflware PLUS RamCard · £nclos1ed is $67&. PLUS NEC 12" vid~ screen PlUS SoUCard 
D ,SoUware f l:.llS Z·6G SoltCard · Enclosed is PLUS Ra.mCard. Ellcl<ised is $3195. 

S850 O 	#Is above with second Disk lhiwe • Enclosed 
is $3695. 

E Endos~ is 111~ check for S 	 Ca1d ~ -------- ­
E OR Orarge1o M<1sterCb31ie D Visa S1Rn11ture _____________ 
§ Ship 10 amc ­
~ Mdress Pho11e _ 
~ C1!)t State Zip = 

IVANGUARd SysT~.~~~ 

1~ 	 CORp sari 11n1onio, 1a~c11 111110 = 

;; • {.51'2) 340-1 979 ~ 

i111u1111m11 1111 1111111111111 11111 llHlllllllllll II I II I I Ill I Ullllllll!ll!llllllllllllllllllllllllllUIUlllUI HI 11m1i 

Solulion in 1ou1 pre:se11 t lal\gtJage:

(Hint: Usually l111s takes lwo loops and 15 10 

20 sMtemeAl5.) 


":<" ) and compute th~ slan~ard deviation lor ttie 

Sol ution in rourprmnt language: 
(Hint. This takes al le~! one loop an~aboul 
to stalements.l 

po&sib Ie. APL/VSO ma es your programs easier to 
u11dersla111d, ga~ier lo write, l?<lsier lo eipla·n to 
olfl en, and ea.si,er lo mDdify. 
Awhole new w11rldol convenieneie 

AP'LNSO ·s more Ulan a lafl&uase.. .ii's a ·~· hole 
new world of U>Avenien~e fo r you and your .Apple. 
Inci ud ed with our APL inter?.reler ar.e 6new a~~ i l ~r~ 
pro cmGrs to make your life eiliS1e1. l~e ll t1 l1ty
Processor prouides 65D2 memocy ace eu and 650.2 
processor calls so you can us.e ro ulines stored in 
Applfr sy~tem ROMrnnd 6)02·d~endml 11eripherals.
Ali liipul S!ac Procesw r lets you s.tack i:npul Cllm· 
mands lor later exeartion, Our Cllmll'lunlcakions 
Processor,YI hen combined with a~ apprnprial emodem, 
lets your Apple communicalfrwilln anolfll!'rcompule1. 
The Graph 1es Proces.so r gives you ful I aceen to 
Apple's hfgll resohdion graphics. An APL File Pro· 
~mor .&lve$ you an indexed life S')'stem. Our CP~ , "* 
l11pul file Proc essor lels you re.ad any Cf/Ill and 
use ii with llPL/\180. 
Hardwa:re req11lred 

AP LN80 fo r the Apple regw irns lh e followi~~ 
h.ardware for proper U$e: a 48 Ar;ip le II or Appl~ 
U+, on.e dist drive, a z.ao SollCard..~ , a~d ei111et 
ttle Language Ca rd•••. or Ra mCa d•u, or ofuei 
compatible 16 memory eder1slon ,card. 
Tolearn more, acl now 

No mate er how you .use your Apple to sohoe prob. 
lems, APLM-0"" ca help yo.u solve them faste1, 
widi Ievm 1>1rors. II yau'd like to lrnow more, send 
us !he coup.on below. In lhe fnglisll lanEuage, w~ 
can hardly begin to lell you in /·ust one p.aie a.n 111 e 
ways 11.PLNBO Ca.JI help. h, i only we co ul~ write 
Ui Is in APLNBO itsell. IM send us I~ e oou~o11, 
and we'll lla1111ily ~ffid you additio"al informalion 
(in Engfi sfl). 

Nol·!!( Sp eciflcalions subj e.d to change witltoul.n.oliu .. 
'".Apple design, Apple II, Apple ll+, & Lan,gu~ge 

Card are tradema1 s of Aprle ~ll!lpu1e1, ~nc.. 
HCP/M is a IIademar~ of Digila Research 

•HSollCardand IRamCardar,etrademarksol Micr~'°fl 
11111111 1111111'111 lllll!ll!IUIll Ill llUll llHlllrn Ill I 11111 1111 ,. 

CitCl!l 382 on Inquiry card. 
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Check the Osbor·ne Books You 

RODUCTORY 

BOOKS 
Business System 
Buyer's Gulde 
by Adam Osborne a.nd Slaven C-00 

Purchas ingi a. computer tor any 
business is complex process, 
but this book will help_ Betore 
you buy aioy compute r, read this 
book_You'll never make a belllu 
lnveslmen . 1~1-0, $HS c 

An Introduction to 
Microcomputers 
Volume O: 
The Beg inner's .Book 
b~ Adam Osborne 

Hete's ll'le book 10 Slarl with if 
you know nothing aboul micro­
computers bul wish to learn. Pro­
v.Ides the conc:epls you'll oeed to 
understancl this technology. 

•26·8..-SA.9S D 

An rnlroduetion to -
Mierocomputers 
Volume I: Basic Concepts 
by Adam Os.oom~ 

The world's besl selling•textbook 
on mlc: rocomp uters uses con­
cepts that am common 10 al l 
microprocessor systems. Shows 
what a microcompu~er can d'o, 
and how u· does whal. il does. 
This edili on is Ille moat com­
pre hens-ive e.nd up~lo-date in­
trod'uction 10 microprocessor 
system-& avai lable anywhere. 
•:J<t·SI. $12.99 Q 

R11:1nniing Wlfd-The Next 
Industrial !Revolution 
by Adam Osbo1ne 

An insider's look at th·e micro­
electronics revol'ulion. Wil l the 
coming years prove 10 be a 
dream o r e. nightmare? Running 
Wild tells tho story. n a.4, $3.!15 o 

GUI ES 

Apple II '" User's Gulde 
by Lon Poore. Manin cNlU .imd 
S1even Cook 

Complements you r Apple II 
owne.rs manual. Our guide will 
tell you more about your Appl!e II 
or Apple I I plus computer lnan 
any other single source. This 
guide is a complete BASIC 
programming tool. It covers all 
me special leatures of !he Apple 
com puter. H&-2. s 1i;_oo CJ 

PETICBM U.I Persona• 
Computer Gulde 
by Adam Osborn and 
Carr011 Dooanue 
A slep·b·y·step guide h ch takes 
you from !he "on'" switch to as­
sembly language subroutines tor 
your Commoclo·re system. It's a 
.BASIC tutori>al and covers many 
rec::enl CBM producls. 

• 56·1, $1 &..00 D 

PROGRA ING 
OOKS 

Science an.cl Eng1lnee:ring 
BASIC Programs 
ed. by John Heilbom 

An imporlant col leclion of the 
m.ost valuable programs tor 
scientists and eng1ineers. Easi ly 
used on mos• ,popu lar mlcro­
compulers.. &:3·2, s1s,99 o 

Some Common BASIC 
Programs 
by Lon Poole and Mary Borcl\er& 

76 well designed and bril iantly 
documented programs lhal solve 
a varfety of problems in s1atls1ics. 
finance. and math. 

GeneraUzed BASIC 
EdHion !!OH. s1o1 .~ 1:1 

PET/ CBM NEdiHon 
• 40.3, $ 14..9'9 D 

TRS·80 ' " Level U Edirtion 
1$4-3, $ l ~ . 911 Cl 

All 76 programs ready 10 run on: 

.PET/CBM rw Hopp·y disk 
l~·O , n i .5S CJ 

PE.TICBM rw cassette 
12S·~ . $1S,00 0 

TRS-801ulevel H .casseUe 
•3~i. $15.00 Cl 

·Prac1lca- BASIC Programs 
Here are 40 uSGlul an-d h.11lydoc· 
umented pro grams designed to 
rnn on most mjc roco mputers.. 
Especlally uselul n ·sma ll busi­
ness and hooseoord applfcatlO'l'tS. 

G1111•r.illzod SJ.SIC} "36-1. 5 l S .~ 0 

Osborne 
CPI M 'uUser Gulde 
by Thom HDgan 

The most complete and up~lo· 
dale CP/M book you can ftnd. II 
wa11 make your tlrst use or CP/M 
easy. rrf you .already own CP/ M, Ii 
will help you modify your system. 

14'1-6, $12.!19 a 

CBASICrMUlser's Guid'e 
by Adam Osborne, Gordon Eub.ill'lks. 
aM Martlll McNlf1 

Oo-aulhored by Gordon Eu 
ban ks, 1.he c ealO ot CBASIC, 
lh s is mo re ttian a se1f-le1tching 
textb ook, ii is the detlnlliw ref­
erence of tho CBASIC language. 

fll1-6. $15..00 0 



Want 
USIN S 

00 s 
by Lari Poole and co-autnors 

Osborne's three business sys­
tems are renownod fo.r excel· 
1enoe rn d,es g,n and csocumen·1a­
~100 . Our books e.xplain in de· 
laU how lo use the· programs. 
They contain complete program 
listings, supporllng technical 
documenlaUon, and specific in­
format on on changing and 
iostauiog tlie programs. 

Payroll 
with Cost AccounHna 

lf2M."J:li).00C 

Accounts Paya:ble and 
Accounts Recelvab1e 

.1!23-3_ $ 2'0.0ll D 

Generali Ledger 
• 24.-1 , $20.WC 

ASS BLY 
LANG AG 

OGRAM 
SE IES 

bl/ u .nc L.e-v n1 hll!I and co-auitMrs 

Vou needn'I know anything 
about assem•bly 1aoguage to u.se 
lh!!tse books . each one is a 
SI ralghtforward. self- leaching 
lextbook that i$bOtl'I :Pr-eciseand 
easy to und ersland. 

68000 ..... . . . . . . 162-4, S16.9Hl 

6809 .. . .. . .. . ... ~3~7. $15.Q\l'Cl 

6502 ............ #27-il.Sl &~ c 
z00 . .. .. . .. . . . _. #:l1·7. sis 90 c 

ZSOiQO· . •.. •••• ••• •36-5. ste.9!1 o 

6800 ... . . ....... •12'-11. $15 119 C 

8080A/ 8085 .... ..-10.1. sis.ooc 

The 8086 Book 
by RLJ8'Sell Rector and GeMge Ale.II)' 

Part assembIy ,language·text and 
parl hardware reference, t l'lls 
boo c:,overs all ol the 80&i's 
mosl important features. 

11'29·2, $111.!19 D 

N ERFACE 
ln lert.acfng lo S-100 (IEEE 
696) M crocom,pulers 
by SCI l.Jbes find Mark Garelz 

Des.er b<is the S-100 Bus with 
unmatched precis on. Covers 
mecharfcal and electrical design, 
1og1ic,a ~ and e1e-elrica1 relatlon­
snl ps, bus inlerconnectiOri!i, arid 
mucll more. lfl'l'-3. s15,1111 a 

Cl rcl,e 285 on Inquiry card' 

PET and the IEEE 488 Bus 
(GPIB) 
b~ E. fisher and c.w.J!lnun 

Pt0vides chapters on auaspects 
of h11 General Purpose Interface 
8us. Includes lines, signals, 
specifications, and rnucl1 more. 

131-.4, $-15.99 D 

M croprooessors for 
Measurernenrl and Control 
by D. . Ausl nc!er and P. Satiues 

Learn to des~gn mechan ical and 
process aquipment using mlcro· 
processor based ··reaH~me" com­
pu er systems. This.boo'k allows 
readers (even tho~o unfamlllar 
with machine or assern,bly lan­
guage I to l,nill ate projects. 

151·8, s &.99' 0 

E 
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Osborne 4 & 8 IBit 
Microprocessor 
Handbook 
by Ad3m Osborne and GMry •Karte 

Tne one source for oompfRte. 
obje-et ve aM accurate informa· 

ORDER 1fORM 

Book T ue, Book • Price 

Osborne / McGraw-Hill Dept e,20 Call Tell Free: 800.227· 2895 r.'11•'Iiii,_ 
630 Bancroft Way, 8el1cel y, CA 9471'0 in Cali fornia (415) 548-2805 • 

Name-----------------------------~~~~ 

AddreS$--~-~~------------------------­

City/State/Zip ----------------------------­
Plus: D .75.rllem 4th class D $1 .50/ Uem UPS D $2.50/i~em Afr Mall l:l $-10.00/item Overseas 

lCa.lllornla r sldenls add appllcaible tax .) 
T,011a l amount enc losed$________ or char·ge my c::i Visa a Ma-stercharge 

Card !# Exp. Date ___ 

tion on 4 and abit m1crop1r,oces.­
SOrS. This book describes vfrtu­
ally every 4 and e bit micropro­
<:essOf on tl'le mar1'9:1 loday and 
allows you 10 evaluate a11y de­
v ce or combination of devices. 

W42·X~ $\9..9s [] 

Osbome 16-Bit 
Micro,processor Handbook 
by ·Gerry l<an and Adam Ollbome 

A total r·eforenc·e book on 
Yirtually 81.'e ry 1G-Blt micropro­
cessor. this book permits.objec· 
t ive evanuatioo and comparison 
ol these new dev c>Gs . 

,_43-B, $ 19.9U l 

An lntr,oducf on to 
Microcomputers.: 
Volume 3 - Some Rea1 
Sup,port Devices 
by Gerry Kane arid Adam O~bome 

Availab le with o r without 3-ring 
bi nder or upclatos. Each device 
is described in delai I, including 
an anallysis of lhe best uses ro,r 
lhat device . Book - tuH•.f1 1>.ooo 

Blnl!er • 119>5. $16..00 C 
Su Upd111 ~~ - •!l!!I.SU.00 O 

ANDBO S 

68000 Microprocessor 
Handbook 
by Gerry ,Kane 

This handbook offers more fn­
formalion about the 68-000 lhan 
th man utactu r r's. data sheets. 

l •H. 56..99 Cl 

CRT Controller Hand'book 
by Gerry Kane 

Descrloos rive devices In 1 
same lhOrougn detai l you'tl fi nd 
l1n Volume J . Contains 13 tabJes 
and 149 separate illusi rations. 

U Sa-4 , $6.99 C 

8089 1/0 Processor 
Handbook 
by Adam OSborne 

A comp lete presentation or the 
8089. The 8289 Bus Ar t'JJter is 
also d'escrlbe<i with the same 
care'tul auention to ,des gn and 
app'l lcation. 

http:27-il.Sl


945 

1,2im 
C. ltohStarwirlt.er 125CPSSerial 1,450 

1,400 
C. ltoll SI arwrlt er 140 CPS Seria l 1,600 

710' 
1,!itA5, 
1,&95 
2,375 
2,465 
1,302 

We are buying a.gents fo ov.erseas 
computer dealers. ·e.xport S•er\llce·s 
availa ble. 

lnlemationa l Telex 470851 

The Purchasing Agent 
163.5 School Street, Suite 101 
Moraga, CA 94556 

(415) 376·9020 

Photo '1: A bar chart made using draracter graphics. Euen though each clt'aracter i5 eight 
pixels wide. the horizontal bars can be any rwmber of pix~ls wide by using r:edefi11ed 
cbamctert; representing bars of t:iat:ying widtll. 

Circ le J79 on Inquiry c rd . -;. 

Clrc-1e 309 on lnquhy caret 

You ,can save buying W:holesaJe 
wlth 011r buylng1se.rvice. As your 
agent we will buy computer 
'lKl.ulpment ·an th-e whotesale 
market for yo111. Our fee is one 
fourth ot wha1 we save you off 
list price. Ac-eess to over SOO 
manu.ta.ch:irers. Minimum tee of 
S100. Ca.Iii for present ·W:l'lolesale 
market condition&. 

IE:xamples of total prl~s paid by our 
c\lents, '{lnoludlng our fee) ar·e· 

COMPUTERS 
Alpha Micro 10MEG 
AUos8000·02 
AUos8()00-10 
Allos8000·15 
Archive Model 1 
Callf. Comp. 64K1 MEG 
Compustar Mode130 
C<omemco System 3 
11 haca System .2A 
N6CPC8001A 
North StarHRZ2 0064 K 
North Star H RZ2 a D 64K 
Televldeo System 1 

C T'S 
ADDS View Point 
Televld'oo910 
Televldeo 920C 
Televldeo 950C 

DISC DRIVE 
MonowM·26 

PRINTERS 
Anade;(95001950t 

C. llohSl.arwrl ter 125CPS Par. 

Centronics 737 
1Djablo 6301 RO 
Mallbu16S 
N~C5510 
Ourne5/45 RO 
Tl·810Baslc 

$12,046 
2,!!10 
6,395 
4,600 
4,798 
4,414 
3,820 
5,990 
2,790 
1,010 
2.,875 
3.150 
2,949 

555 
575 
7W 

spedfy the color register used. Unlike 
ANTIC modes 6 and 7 (BASIC modes 
1 and 2), color-register selection is not 
m ·de by the character-name byte, 
but instead by •the defined character 
set. Eacb byte in the character able is 
broken i.nto four bit pairs, each of 
which selects the color for a pi:xel. 
(This is why 'the re are only four 
horizontal pixels per character.) The 
highest bit (D7) of the character-name 
byte modi1ies the color register used. 
Color-regis ter selection is made ac­
cording to table 3. 

Using these text modes, multico]­
ored graphics characters can be put 
onto the screen. 

Ano ther interesting ANTIC cha.r­
acter mode is the lowercase­
d scenders mode (ANTCC mode 3). 
This mode displays ten scan lines per 
mode line, but since characters us·e 

Bit Pair In Co lor 

Cha racier Reglsler Selecled 

De·I~n Ilion 07 = 1 


00 COLBAK COLBA! 

0 PFO PFO 

10 PF1 PF1 

11 PF2 Pf3 


Tab 3: Use of color l'i gi.sters in character iiefinition during ANTIC raphics modes 
4 and 5. SIM tire text for details. 

only 8 bytes vertically, the lower two 
scan Lines are normaJJy left empty. lf 
a character in the last quarter of the 
character set is displayed, the top two 
scan line of the character wiU be JeH 
empty . The data that should have 
been d ispla:yed there will he shown on 
the bottom two lines (see figure I ). 
This aHows the user to creare lower­
case characters with desc nders. 

Modified Character Sets 
Many interesting and useful ap­

plication possib:ilit:ies spring frorn 
charact:erKsel indirection. Th ob­
vious application is the modified 
font A different font can give a pro­
gram a unique appearance. 1t is possi· 
bJe to have Greek., Cyril.ljc, or other 
specia] character sets . Going one step 
further, graphics fonts can be created. 
The Energy Czar computer program 





@) 

+
1-0 
~z 

Photo 21 Tw o v iews of a war-game map made totally from character gTapJ1ic.s. The 
map .15 several times lei·rger than tlie v ideo d isplay, a.n.d a playeT cmi 115e a joystick to 
view different parts of die map. Even lliough d1aracter-sfr.ed grap}1ics are used, IJie 
scrolling appears lo b1J smooth due to some advanced Atari ti'isplay techniques . 

(sold by Atari) uses a. tedefi.ned 
character set for bar graphs. A 
character occupies ejght pixeJs. This 
means that bar charts implemented 
with standard characters have a 
reso1uti on of eight pixels, a rather 
poor resolution.. Energy Czar uses a 
special character set in which som. of 
th less useflll text symbols {amper­
sands. pound signs, etc} have been 
replaced with special bar-chart 
characters. One character is a one~ 
pixel bar, another is a two-pixel bar, 
and so on to the fuU eigh t· pix.el ba.r. 
The program can thus draw detailed 

bar charts with resolution of a single 
pixel. Photo 1 shows a typical display 
from this program. The mix of text 
with map graphics is only .apparent; 
the ent:ire display is constructed with 
characters. 

In many applications, character 
sets can be cr.eated that show special 
images.. Fo.r example, by defining a 
terrain graphics character set with 
river characters, forest haracters, 
mounta.in characteTS, and so forth, it 
is possible to mak·e a t rra in map of 
any country. With irnagi.nation, a t·er· 
rain map of a djfferent plan t can just 

Cl rcle 254 on, Ingulry c111cl. 

http:mounta.in
http:t�pix.el
http:d1aracter-sfr.ed
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Pascal/MT+® 

With our exclusive SpeedProgramming ,,.. Package 

Do 'a\l 1C ~L"'l '1•.uh th.al ·uu ~ mo1c good pcuple Ii ~DUOll"'I• ""h~ )CJU n•Jll, liau" lo 
ptod~cd P~ic• llM T• • .;nd 1ht" Spe.edl'ro11:r•mmln •• ~.o< l4~~ mJl.,. r<>u •~d Ille ·ou wn 
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dllinH, ch kin rntfl'tlin g, cff'bugH,Lng .md r.Jocumm1mg ) ' OlJI pro •rJ.mlii :rott.11re..aib1 10 
produ<r ark.inH prog.r.am~ In Jn .1"'.alingl'f' ,hc.11t lmt • \\nhi r.ntJJI U•-. Jnd 
~.,..rPr~•·nn ins • t·ou will ne ""' c~ ,h,,.1-lw1drt! ·~•.,;! 
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Clr<:le 200 on lnquHY card. 

If you have an~ing 
to do with small 
computers, you 
should be reading 
the earl Helmers 
PE~S01'4AI. 

CO-HMEA 
lEflER 
wery month! 
Vou wool wan to miss a srngle issue or 
lhe new Persoral Computer Letter . 
a moolhl~ pt:Jblication of comprehcn­
We studies on issues affecting des1go, 
1mplemelltation, and applications oS 
small compt:Jt.er ~ems. The Peoonal 
Computer letter is a joomal compiled 
and edited b~ Carl Helmers, co-foonder 
and first editor of Byte Magazine. Here 
is valtiable information in professiornlly 
prepared r0011at about small com­
puters, software, peripherals, trends m 
the industry. and new ideas We accept 
no advertising and the infoonalion 
provided is avadable nowhere else. 
Wrtten for exerutrves, decision-makers, 
marl<el strategists. product designers 
arld aulho~ in the small computer field, 
each 12 to 16-page l'>Slle contams 
analysis and d~ studies by many 
of the peoonal computer indushy's 
foremost experts.. For example. the 
current lssue covers. A Voice In The 
WHderneet: Some first react/Oils ro 
exJJeriments with voice·alded mter· 
ecrive programs. 
Subscribe today. i'v\ail the coupon with 
rour check for $200 for the next 12 
monthly ~ues. Sample ~ues at 
$25 per copy, appl"icable to a ful 

_year's subsrnption 

r - ­I 

I - ' 

I ,

I 

I 
I D :Endosed is my $l.OO check or 

money order for the n~ 12 issuesI or the P~nal Computer Letter. I 
I D Enclosed is my $25 dhe<k or money I
I or'der for a sample is5lJe, appllcabl II to subscription ptice. I 
I NAME-~~~~~~--~ I 
I A~~~~~~~~ I 
I CriY~~~~~~~~~~ I..____________
I STATE - ----- ZIP___ I 

--------.. 
NORTH AMERICAN I 
TECHNOLOGY,. S1m1d eudd.flg 

II 
17• concord st.. 
Pelerbooiough, NH 034S8 I 
1003) 924-6046 I 

as easi.ly be done. When doing this, it 
is best to define five to eight. 
characters for each terrain type. Each 
variation of a single type should be 
positioned slightly differently in the 
character p:ixeJ. By mixing the dif­
ferent characters together, it is possi­
ble to a.void the monotonous look 
characteristic of primitive character 
graphics. Most people won't realize 
that the resulting map uses characte.r 
graphics until they study the map 
closely. Photo 2 shows two views of a 
t rrain map created with character­
se·t graphics. 

You could create an electronks 
character ~et with transistor charac­
ters, d.iod.e. characters, wiJ1e charac­
ters, and so forth to produce an elec­
tronics schema.tics program. Or you 
could ereate an architectural 
character set with doorway charac­
ters, wall characters, comer charac­
ters, and so on to make an architec· 
turaJ blueprint program. 

Characters can be turned upside 
down by POKEing a 4 into decima] 
l.ocation 755. One possible applica· 

<1-1,._--CHARACTEA 
AS STORED 
IH liElllOIV ­

Hon of this feature might be for 
displaying p]aying cards (as in a 
b]ackjack game). The upper half of 
the card can be shown right-side up: 
with a display-list interrupt. the 
characters can be lumed up$ide down 
for the Jower half of the card, This 
feature might also be usefuJ in 
displaying images with mirror reflec­
tions (reflection pools, Lakes, etc). 

Even more exciting possibi1ities 
spring to mind when it is realized that 
it is practical to change character sets 
while the program is running. A 
char-act·er set costs either 512 bytes or 
1024 bytes; in either case, 1t is mex­
pensive to keep multip]e character 
sets in memory and flip between them 
during program execution. Ther·e are 
three time regimes for such character­
set multiplexing: human slow (more 
than 1 second), human fast (1/60 sec­
ond to l second), and machine fast 
(faster than 1/60 second). 

Human-slow charact-er-set multi· 
plexing is usefoJ for change of sce,1ery 
work . For example, a space-travel 
program might use one graphics 

CHARACTER CHAAilCTIER 

I,. FIRST THREE·QUARTERS IN USf (IUAllTER 


0 CHA1RACT RS T GF CtlMACT'ER SET 


figure 1: Lowercase descenders i11 ANTIC mode J, Using the metliod shown lrnre, the 
Atari 4001800 c:an di.splay characters in .an 8 by 10 matri.:t, we~1 though th:ek intern~l 
rcprnsentation is an 8 by 8 matri:t. 

.82 ~Lob..r lM! C) i'l:l'ffi l'ub&.t:Hm.1 Inc 

http:compt:Jt.er
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character set for one pfa.net, another 
set for space, and a th"rd set for 
another planet. As the trave]er 
changes locations, the program 
changes the character set to give ex~ 
otic new scenery. An adventure-type 
program might change c.ha.ract:er sets 
as the player changes locales. 

Human-fast character-set muhi­
p]e ing is primarily of value for 
animation. This can be don in two 
ways: changing characters w1thin a 
single character set, and changing 
whole character sets. The Space In­
vaders game on the Atari 400/ 800 
uses the former technique. The in· 
vaders are· a.ctuaUy characters. By 
rapidly changing the characters, the 
programmer was able to animate 
them. This was easy because thel\e are 
on.ly ix different monsters, each with 
four different incamat ions. High­
speed cydi anima tion of an entire 
screen is possibl by s tting up a 
number of character sets. drawing the 
screen image, and then cyding 
through the charact,er sets. [f each 
character has a slightly different in­

carnation in ea.ch of the character 
sets, that character wm go through an 
animated sequence as the character 
sets are changed. In this way, a screen 
fu 11 of objects could be made to 
cyclically move with a simple loop. 
Once the character-set data are in 
pace and the creen has been drawn, 
the code to animate the screen wouJd 
be th1s simple: 

1000 FOR l=l TO 10 
10 o POKE 756,CHARBASE(l) 
1020 NEXT I 
1030 GOTO 1000 

Computer-fast character-s an· ­
mation is used t put multipJe harac­
tier sets onto a single s men. This 
makes use of the display-list in terrupt 
capability of the computer. This topic 
wlll be addressed further in a later ar­
ticle in this erie . 

The use of character set.s or 
graphics and animation has many ad­
vantages and some limitations. The 
bigg st advantage is that it costs little 
RAM to produce detailed displays . A 

graphics display using BASIC mode .2 
characters (such as the ones in pho to 
2.) can give as much detail and one 
more col.or than a BASlC mode 7 
display . Yet, the character image win 
cost 200 bytes, while the map image 
will cost 4000 bytes. The RAM cost 
for multipJe character sets is only 512 
bytes per set, so it is ine.xpe.nsive to 
have multiple character sets. Ser en 
manipulations with character graph­
ks are much faster because you have 
less data to manipulate. However, 
character graphics are not as flexibJe 
as map graphics. You cannot put 
anything you want anywhere on the 
screen. This .limitation precludes the 
u e of character graphics in some ap~ 

plications. However, many graphics 
applications remain for which the 
program need display only a limited 
number of predefined shapes in fixed 
locations. ln these cases, character 
graphics pro·vid great utility ..• 

ThiJ lilrljc/e appear:s in slightly di/femd fo rm 
fo De Re Atil ri, publishtd .&y Atari, In~. nnd 15 
r.epmdr.m:d witlr its x.pr'-'ss ptrtt1w ion . 

---~---

3 AlTERNATIVE INTERFACES 
FOR THE TRS-80 

Fe<111.1red rn MavtJvne 80 BYTE 
• RS-232-C port (50·19.2:K bau1d) 
soltware/h ardware selectable 

• Centronics printer pon 8-bil 
• connects to keyboard or E. I. 
• chain up to 1-6 un i ls 
• use with E.I. lor 2nd pr inter 
• includes terminal so fl ware 
•on~y $179.96 comp lete 

ALL INTEHFACES Af1E RAOIO S ACK 
ARDWARE ANO SO TWARE CO M 

PA TI BtE A D CAR RY A 60 OAY 
WARR.A TEE INCLUOI G PARTS A 0 
LABOR A l.i. U ITS I CLUDE US RS 

ANlJAL. ?OWEA SUPPLY & AU IU ARY 
TRS BUS CONNECTOR FO R FUTURE 
EXPANSIO 

DISK-80 .. CHATTERB·OX .. 


Fea/urea in <1tcl1 '8 I BY r 
• d isk controller (4 drives) 
• hardware data separator 
• 	includes 16K ol RAM 

provision tor add11ional 16K 
• buflernd TRS-bus conn c tor 
• 	reaH1 rne c lock 
• 	punt r port (opllonall 

ASSEMBLED TESTED 
with 16K or RAM - ... $329.95 
Centron1cs P int r 
Port add _.......... $ 50.00 
with 32K RAM add... $ 50.00 

DISK·80 pc board . . . . $ 48.00 
Printer/Power Su ply 

pc board ._ ...... ... $ 16.00 
Complete Kit with 6K 
RAM and Prin e r Port $275.00 

Dule1 i11q~111es mvilcd . 
• ~ · ~. f•c.h•, • .I !.Jffl r f 11 

Feature<J m Aug "80 BYTE 
• 300 baud originate modem 
• C ntroriics printer port B·bil 
• RS·232·C port (50· 19..2Kbaud) 
• connects to keyboar or E. 'I. 
• rece ived data automatical ly 

rm.11ed 10 prinler porls 
• Includes term inal software 
• on ly $279.95 complete 

Call 1·800·&45-3479. 1n N.Y. 1·516·J74·67!)3 
ar ~.rile : The Micro 1111 Inc. 

917 1dway 
Woodmere. NY I J598 ra 

Circle 248 on. Inqu ry card. 
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TH1E N1EW 

FLIP/ LOPIPY™DISK 

with twice the byte 
OMNI Is p leased to b ring you a reversible 
51/4 " mini d 'skette ..Jhe FLP/FLOPPV DISK 
INow you can record 01n both sides for twice 
1he s1oroge· c apacity of a sing le sided 
dtsk. And you II be able to do it far 
more economic·a lly, too·! 
Each OMNI FUPfFLOPPY DISK incorporates 
all o f the q uall1y· features you 'd expect 
from the very best single sided d isk. 

• Two record ing surfaces 
• Two sets of WRtlE ENABLE notches 
• Two index holes 
• Reinforced HUB·~INGS 
• Certlrled error-free opera~lon at 

more than 1Wice the error threshold 
of disk drl.ves 

• Ove:r 12 million rated passes wirthout 
d isk related errors or slgniflcant wear, 
for extra long life opem1ion 

• Ava Uab!e ~n Soft or Hard sector 
.. Compatible with most 5 %"disk drives 

including APPLE, TRS-80, PET, OHIO 
SCIENTIFIC,.ZEN ITH. NORTH STAR. and 
many more. 

OMNI Re ource 
4. Ock. Pond Avenue • Mlnbury, MA 01527 • 61 7-799-0197 

Cc!ll TOIJL FREE: 	 In Mass. 1-800-252-8770 
NCIHonwlde 1-800·343-7610 

p,1eose i9nd me he following OMNI FUP/ FlOPPY DISK(s) 
___ F~ve l?ock(s.) @ $21.00 eoch = S_____ 

--- Ten flock(s) @ S40.00 each i::::. S---- ­
--- Ubrary Co'Se(s) @ $3.00 eoch = $ _____ 

Shipping and hand llng $ 1.50 
TOTAL $ _____ 

D Check mode payoble to OMNI 1RESOURCES 0 C .O.D. 
D Mastercard 

Account Number _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

D VISA/BonkAmerloard 
Ac count Number --------
CredHCord Expire Ion: Dote __/ __ 

N ODUCTORY OFFER 

Order the OMNI FUPfH OPPY D:ISK at this 

special introductory p rice: 

Five Pack•• .$21 001 

Equivalent to len slm;;i ~e-slded dl•sks. 

Ten Pack.... $40 ..00 
Equlvo!en! to lwen1y single-sided disks. 

Clrcle 277 on Inquiry card. 

Nome ______________ 

Address _____________ 

Ci~---------------
Sla te _______Zip ______ 

Phone Number ,,._( ---'------- ­

Authorized Signolure _________ 

MossochuseHs residents odd 5" soles tcx 

Money t:iooll guorontee ~I nol complelety S01iS.liedl 
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Safhvare Review 

Atari's. Telelink I 

Glen. Flint 


141219' Pi~rc Pl 41 

Omaha E 68144 


Teleli.nk l .is a program cartridge for the Atari 400 or 
800 personal-computer syst·em that Jets you access data 
bases, electronic mail. and other services offered by in­
formation utilities such as The Source and Compuserve. 
You must have the At:ari 850 interface moduLe a.nd an 
Atari 830 modem. or the equivalent. to use TeJeJink I. 
One of Atari's printers, Atari 820, Atad 82.2, or Atari 
825, may be used. 

Telelink I comes with a well-prepared five-page 
manual explaining the use of the cartridge. Following a 
general introduction, the manual expJains lio·w to h·ook 
up the modem, tel·ephone, and printers. It also describes 
some of the options for contro1ling the printers, the width 
of the screen, and the word or the character mode (which 
will be explained later). There are Hsts of what will be 
transmitted by each of the keys on the keyboa.rd . Some 

t a. Glance-----------1 
N<1m language 
Telellnk J 650i assembly langua.ge 

Type Computer 
CommunlcaHons utility Alarl 400 or 800 cornpu1er 

special control-character combinations send ASCU 
(American Stand.a.rd Code for :Information Iriter(hange) 
characters not avaitabte on the Ata:ri 400 and 800 key­
boards. (For example, a Control-[ sends a {.) A list of de­
finitions of several data-communications terms is also in· 
duded. FinaUy, the manual lists. the ASCH cha:rac~er set 
with the cl dmal and hexadecimal values of each charac­
ter . The meanings of ~ne ASCH control characters ar-e 
also given. 

An offer to sign up with Compuserve and receive one 
hour of free time on Mkronet is included when you buy 
Telel.ink I. Micronet has severa] services that may be 
o interes~ to the Atarj user ; one is the monthly Atari 
newsletter. Another service is a CB (citizen's band) radio 
simulator. UseTs can ent r the CB simulator and talk with 
computer users ac:ross. the country . 

Manufacturer 
Ata:ri Inc 
1346 Bordeaux Dr 
Sunnyvale CA 9\\1086 
(80()) SlS..8547; in C Jlforni~ 
(800) 672-1404 

P..ice 
$19.95 

ormat 
Compu:ter program earl ridge 

wilh an A:t ri 850 ln.teJ"faoe 
module arul afl A11'lrl 830 
mc>dem (or 11qulvalent) 

Docum.entation 
5 pi!ge~ 8 'h by 11 ind1es 

Audience 
lnd"vicluttls wishing to use 
inform tlon 1.11 ililies and 
tim(-sharl.ng networks 

(re.id-only memoryJ 

Contro] features 
Pressing Control_.8 changes the width of the screen 

from 38 characters to 40 ·cha.racte'rs. Control-0 toggles be.. 
tween word mode and character mode. The character 
mode splits words at the edge of the screen; the word 
mode , which moves a word to the next line rather than 
splitting it , imp.roves the readability of the text on the 
screen. This is also known as word wrap. 

Atari's printers can be used with Telelink ] to provide 
hard copy of a terminal session. Telelink [ reserves a 
1.5 K-byte buffer for the printer. This buffer can be 
printed automatica11y or under direct user control with 
the Select key. ln the aut·omatk mode, 1 K bytes o.f data 
are collected in the buffer, then an ASCII XOFF is trans­
mitted to the sender. (X:OFF is an ASCH control charader 
meaning "stop sending data.") A t this point, TeJelink I 
stops looking for da.ta from the modem and begins print~ 
ing the informatio11 stored in the buffer. Wh n the buff er 

http:tim(-sharl.ng
http:Stand.a.rd
http:keyboa.rd
http:Teleli.nk


''And in conclusion,
I'll only use · 

my exceptional powers 
for the good ofmankind!' 

"That's a vow all we Vector 3005s make. And it's not one 
we make I ightly. 

"After all, being the only product on the market with 
a Vector 3 terminal, a 5!{'' floppy, and a 5%'" Wincl1ester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code - the first time 
sophisticated IBM-style technology has been available 
on a small business system. This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pret y awesome, all right. But there's 
more. When coupled with Vector's MEMORI TE mand 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the abi I ity to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabil j­
ties as well as financial planning, forecasting and 
basic accounting. 
"And we're rel iable. Our powers won' dimin ish. our abi li· 

ties won't fade, and dedication to mankind won't weaken. 
"For more information and your nearest dea ler,. call 
~ctor at 800-423-5857. In Ca liforn ia, ca ll 800-382-3367. 
Or write to them at 31364 Via Colinas, West lake Vil lage, 
CA 91362. 
"Thank you all for coming today. And I hope we'l l have 

the chance to do business together in the future: · 

V-m:::ero=I 

VECTOR GRAPH IC INC. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

Circle 334 on Inquiry care!. 



AL 

Now-A four station, 
hard di'sk business computer

with letter quality printer, 

termi·nals and get-rolling 


software for less 

than $15 a day.* 


" PrkeApp~m . !'Id may ·~ In yV\l r rQ. ~-· bilsl!<I oru S17.ooopr11'1Clf>A, ZO'illannualin~rM 5·~·r U!iin. 

l1Ktuc1~ Altos ,ICSIKl00-10 rompuoor, 1ett•1· q1,1 llfy pf1'1ti:t. four~ t•rml111ts illMl ¢-rotung so'ftWJ1'!. 


Do4'S 11.Cl 1111:1.m UL IMHllal.loti, tr• ng ;Jnid rml nb'11i11Kti. 


Jntroducing the Altos 
Business Computer Special.The 
most powerful, reliable, easy-to­
use system in its price range·. 
And Alt os now offers on-site, 
nationwide· service. 

The hardworking engine of 
our system is the Altos 
ACSB000-10 computer.. It can 
cost~effectively hook-up with 
from one to four st.ations. as 
your needs demand. tts rapid 
access, 10 MByteWinchester 
hard disk is capable of storing a 
3.000 page load. 



L 


Our get rolling business soft­
ware par;kage includes multi.~user 

systems software, Wordstar for 
word processing and Microplan '" 
for business analysis. And when 
you need more, your local .Altos 
representative can route you 
through to hundreds of other 
business and accounting pro­
grams, to meet virtually any 
requ irement. Plus Altos also lets 
you communicate with other 
computers. mainframes, and 
even allows networking. 
C rcle 17 on Inquiry c.ard. 

Get on the r ight track! Join 
thousands of professionals, insti­
tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for tlle Altos sales and 
service depot nearest you. 

AU aboard1 

Woldttot Is~ ~of Ml,ral"fo lnltinlltlonal Oirp.. 

Mlrroplall Is a Ir.I-~ of Ct>~"ll' l..Jlbor.itoril'!I. r.c. 

® L91!1 11.!ta< Camputi!t S-~rems 


Packed with 
fresh ideas 
for1 business 

(ALtm) 

CO - - ER SYSTEMS 

2360 Bering Drive 

San Jose. California 95131 


800-538-7872 

(l.n Calif. 800-662-6265) 



8 ,uy with Confidence 

from the best 


GREAT PFlllCES, GREAT SERVICE, GUARANTEED 

COMPl.l'TERS. MINTERS, 11EAMINALS "'\ ei20 


BOO A?.\­
E,E.' "'I 

o\..\.. r?- o~A11i 
p..\..\.. \ . i'\3'3'2: 

G Ca\:'.:.'';.· llll!":r.'i.:' 
\fl =---··· 

Apple Computers 
D is drives , accesscries 
soUware. graph rcs tablets. 
GALL FOR BEST PRICES 

r.t:111 HEWUETT Call us tor g rea prices ; 
I~~ PACKARD Altos, Alarl, N.EC, 

Zenith anO otherWha1her you want lhen greel 
comput.ersCorn J>U tar Or a Wide seleclion 0 f 


com J:IU ler calculalors-we have Ihem 

HP-es - Re ta il $32SO 


Only $2475· 

- The oow 36 
B'MC &· NEC Gro~m Scro-o·n column Epson

NOW IN STOCK p rinler w i th graphics and the 


~ ,~l~J. 'llfH Fric1 1onttrac1or MX 00 are in 

stock WE HAVE THE GRAPH IC
Wo have Ihe CORVUS 

PACKAGE FOR MX 00 Cell .
systems 10 h ook up se11e ral 


Appl.e computers al once! Sll.ENTYPE PRINTER 

ON!.. Y $284.00 

NEC & D'IAB LO PfUNTE.RS 

Anaclex. Pa per "' 

Tiger. CA.LL 

ior 1ates1 pr1c~s ,._ 


Amazing Mountain Hardware 
CPS Mr.JW-lunct.lo·n curd 

ALL IN ONE: 
ParalleltSerlal/Clock! Calen 

Vis 1ca1e J 3 . , .... . . .......... SH51fleg Sl99 
BPI GLllNV/ARlelc . . . . . . . . . . 299/ FI g 399 Pl.OTTeAS 
T Preparer I:>~ Howarosoh , , , 79/ R Q 99 8.auscli&Loml:> p1011ers 
~eal Es Late Anoatyzer,Howarelsoll 125/Reg. 150 '°'' our compu1er t>y 
Crealwe fmal'l(:mg, Howardsor 125/ Reg . 150 Houslon Instruments 
ASCII E~p!E!S$ 11 by SIJS •• ,,... 55/ Reg. 65 C ALLI 
2-TEIU,qCP ) j1 6 so-ccorl . . . . 651.Reg . 100 
TAS eo & ATARI SOFTWARE TOO 

MIOAOSOFT 1SI( 

Rame1m1 .$. S~ 


Ma I 0°rde-rs ONLY:V1S•t Our retail store: NET PROFIT COMPUTE.FIS
Net Prom Compule'l's 2908 Oregon Courl , Bid G1
521 W. C apman .A11e Torrance, Ca 90503 ,.,,.. ­
Anaheim. Cal. 92&02 

1(800)421 · 1~ 520 ­71 4 750-7318 n Cal: 213 320• .!l 772 OS 
Cl• "Hldl'l>l~ add ~ 'lo H1H II' , Mlnlr1i.un u1 l)l)ln9 and h.1111d! ln9 c1u1911 ••• 
u ,oo,MOlch. Vliiil, Am..• prlc:e" sltv;hnly h h~• on ••I~ 11~11110 . $,gce price• J'j~r 
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is empty, Telelink I ·transmits an XON \o the sender. 
(XON is an ASCII control ·cha.ra·cter meaning "start send­
ing data.") Once the buffer has been filled. this p roc::ess i.s 
repeated. All this is automatic and is handy for copying 
informatJon to the printer when no user interaction is re­
quired.. 

ln the nonautomatic mode, data is received until 1 K 
bytes of data have been stored in the buffer. At this 
point, the keyboard begins to make a chcking noise, 5jg­

naling that the buffer is nearly full . The user must do 
whatever is required 'by the communications protocol 
currently in use to stop the transmission of data. (Due to 
the serial data transmission on the Atari 400 and 800 pe­
ripheral bus, the Atari 850 interface module cannot 
share the bus wlth any other peripheral device, induding 
the printer.) To print data, the Atari 850 must not be at ­
tempting to transmit or receive data. Te elink 1causes the 
Atari 850 interfac~ to cease monitoring th communica­
tion link for incoming data while printing the contents of 
the buffer. Uthe transfer of data is not stopped, the data 
that was received during printing wiU be lost. 

Once the transfer has been stopped, the Select key may 
be press-ed, and the contents of the buffer will be pr:inted. 
When the contents of the buffer have been printed, the 
user should send the character(s} required to resume· 
transmission of data. Another buffer will be Hlled and 
can be printed by repeating the procedure. 

The options provide means to configur TeleUnk I to 
your needs. Pressing System Reset wilJ set aU of the op­
tions back to their default values. Although the auto· 
matk printer feature would be convenient, the two net­
works I tried, Compuserv·e (through Tymnet) and HOR 
Systems Inc (in Omaha, ebraska), didn't respond to the 
XON and XOFF control characters. The nonautomatic 
mode will have to be used in. cases where the host com­
puter does not recogniz XON and XOFF. 

When an option is changed, the change is printed on 
the semen. Perhaps it would have been more helpful to 
reserve one line of the screen to show a!J the status infor­
mation continuously. This wou]d make it easy to deter· 
min exactly what mode the print.er is in at any time. 
Another helpful feature Atari cou)d have added is the 
ability to select loca.I echo of keyboard input, rather tha.n 
depending on the host computer to send back each char­
acter it receives. 

Condusions 
•The TeJehnk [cartridge provides an easy way to tum 
your Ata.ri 400 or 800 computer into a terminal for dial ­
ing into information utiliHes and timesharing networks 
such as The Source and Compuserve . 
•The printer-<ontrol fea ure-s make the cartridge 
valuable for an Atari system with a printer. The ability to 
get a hard copy o a t rntinai session is a definite plus.. 
•For an Atari system without a printer, the decision may 
be harder. A simple program to emulate a terminal using 
GET and PUT (in Atari BASIC) was given in the Febru­
ary 1981 Compute. The word mode is a nice feature and 
probably makes the cartridge worth the extra ex,pense. • 

Clrcle 61 on lnQuiry ·C:attk --+­
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Local-Area Networks 

Possibllities for P·ersonal ,Computers 

Today's technical pres:s is Hlled 
with announcements of "local-area 
network" products. and "personal 
computiers. " 1ew technologies from 
bi)Jjon-dollar corporati.on$ are being 
rivaJed by produc:ts from small firms, 
in a field no more than a few years 
old. This artkJe provides an overview 
of local-area networks an.d ho·w they 
relate lo personal comput:ers . 

Defining local-area network is 
every bit as difficult as defining per­
sonal computer . Features, prices, and 
technology are distributed across a 
broad spectrum. Thus, we will try to 
describe the distinguishing character­
istks of a locaJ-area network - how 
to know one when you siee one- and 
discuss some related system designs 
that are not local. networks, but ad­
dress many of the same requirements.. 

Personal Computers 
and the Group 

The revolution in computer 
systems began with dramatic ad­
vances in silicon techno]ogy that 
greatly reduoed the cost of the "com­
puting" part of a computer system. 
Be:fo.re thfa, CPU (central process.Ing 
unit) cydes were a valuable and 
scarce res-0ul'Ce; whole industries 
vew up deve]oping hardware and 
software techniques to Squeelie out 

Dr Hauy I Saal 
Nestar Systems Inc 
2585 E 6.aiyshore Rd 
Palo Alto CA 94303 

the Jast bits of efficiency from big 
mainframes. Learned papers on how 
to salvage another two percent of 
processing time dominated computer 
.confer·enres. People gathered in com­
puter center (hosp.ital-Hke en­
vironments with air conditioning, 
raised white floors, and observation 
galleries). Then, suddenly, all that 
changed. 

The cost of the CPU is no longer 
the domina.nt ca.ncem. Instead, ,elec­
tromechanical devices such as disks 
pri.nters , t,erminals, and cables 
generalJy cost mofle than the entire 
central processor. As the prices of 
these peripheral components drop, 
the time people spend using the 
systems becomes more important. 
We need rapid access to information; 
we need to review alternatives "on­
line" to make decisions quickly. Our 
computer systems must respond to 
our needs and schedules, not the 
other way around. 

The personal computer is dedicated 
to providing this environment. It is 
ready for work when we want to ·use 
it. It is typically dedicated to one per­
son. (or task) and. not shared with 
other people. Although timesharing 
systems attempted to give the user the 
iUusion of a ded:icated computer, they 
failed because inevitably the load 

presented by numerous users slowed 
them down. A person comprner, on 
the other hand, .responds equalJy well 
at any time of day. We no longer 
need to worry about the "wasted 
cycles" if we simply leave i on our 
desks just blinking its cursor. The 
haJlrna:rk of the persona.I computer is 
this "one person, one computer" 
approach .. 

While having to share a central 
processor may no t be justified for 
many of today's computing needs, 
information sharing is as important 
.as ever. Once two or more people 
begin ro work cooperatively. they 
need to communicate and e:xchange 
information, whether the impetus be 
the joint development of a large pro~ 
gram, several people checking on in­
formation in a common data base, or 
the implementation of an electronic 
mail system, 

Sha.ring of larger and more reliable 
peripheral devices is equa1ly impor­
tant jn aU but the smaUest computer 
applications . We can't all have our 
own leUer-quali ty prfarer in our 
office, though we may need access to 
one . large Hb:raries of programs or 
extensive data bases require larger 
disks than those normaJiy connect>ed 
to personal. computers. Their cost 
{and re1iabi1ity) is much higher than 
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The Converte 
th at transforms 
your electronic 
typewriter into a 

computer 
printer 

Vertical Data Systems Inc.m i 215 Meyers Ide Dr., Unit 2A, 
Mississauga, Ontario, mCanada L5T 1H3 
(416) 671 -1752 

Deale:r inquiries invited 

' 	the stdpped-d.c)wn "consurn r" var­
iety offe.red by most personal com­
puters. 

Multiuser Systems 
Personal computer n·etworks 

pre~rve the independenoe of each 
computer work station while offering 
the possibility of sharing information 
and devices among the individuals on 
the network. Networks are useful in 
al.most an situations wheroe severa] 
people need · to work together and 
share information, but stiH want the 
attractive features of the dedicated 
personal computer. 

Of cou_rse. we can satisfy the 
multiuser requirements in a more 
traditi.onal way, too. A number of 
companies offer shared multiuser 
systems based on a single rnicropro~ 
cessor. Digital Research's MP/ M 
system permits up to sixteen users t·o 
share a common microprocessor and 
its peripherals. MP/M is a derivative 
of the popular CP/ M operating 
system that permits applications writ­
ten for that environment to function 
for muJtip1e users. Onyx's CSOOO is a 
multiuser system based on the Zilog 
28000 microproaessor running the 
Western Electric U IX ·Operating 
system. 

Multiuser systems are fundamen­
tally similar to timeSharing systems of 
the past . Users may be happy with 
the performance as long as th 
demands on the single p.rocessor are 
low, but they share one of the great 
weaknesses of central computer sys­
tems in that if the processor should 
fail, everyone loses his work and ha.s 
to wait until the system is repaired or 
restarted . And because ·of the sta­
tistical nature of the sharing of the 
processor, thi.ngs we take for granted 
in personal computers, such as :real ­
Hme graphics and instantaneous 
response to keystrokes, ar,e sacrificed. 

Networks, Networks, Networks 
Until five yea:rs ago; a comput.er­

communications network generally 
meant a coi:inection of a large numb r 

, 	of terminals, geog:raphically dis­
, tributed throughout a company ·or 

across the country, to one or more 
central computers. 

Anyone using The Source or Com­

puserv.e (Micron t) ·llses such a net­
work. The terminal is conn ded by 
telephone to a nearby communica 9 

tions processor, which takes the fairly 
low-speed information (30 to 120 
characters per second) going to or 
£rom your home and merges it with 
the data of other 1ocal use:!"$. These 
communications processors are ·c:on~ 

n.ected together by much higher speed 
lines fr.om city to dty. The data are 
put into groups, caned packets, with 
routing information and error-ddect­
ing fields appended, and sent from 
site to site until the packets arrive at a 
processor connected to a large time• 
sharing system. (Western Union's 
Telex and TWX services are other ex­
amples of intemationaJ low-speed 
networks.) These netwwks process 
informati.on at speeds appropriate for 
humans typing or reading data from a 
screen. Loading a 16 K-byte program 
or operating :system takes over nine 
minutes at 300 bps (bits per second); 
the same load would take under one 
second from a focal floppy disk. 

Some networks are used to connect 
computers rather than terminals . 
They run at much higher :speeds and 
transmit large fii.es, documents, and 
el.ec tronk maiJ between systems .. But 
even these nets don't have the band­
width required to allow modern 
storage devi.ces to operate at fuU 
speed, and are not acceptable for the 
interactive transmission of program 
and data Hies in reaJ time. 

Device Shanng 
There are a number of systems on 

the market that permit ea.ch user to 
have his own dedicated computer and 
share disks or printers, but which are 
not truly computer networks. Several 
recent products permit numerous in­
depende.n.t microprocessor boards 
and separate memory to be instaUed 
in one chassis. One of these boards is 
generally reserved for shared access 
to one central disk subsystem or 
printer. A terminal is attached to each 
processor. so each user on the system 
actualJy has a dedicated mkro­
processo.r. 

Such a system is quite attractive, 
but certain inherent disadvantages 
still remain. The C:hassis is large, 
needs a big power supply and large 
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c-0oling capacity, and if any module multiprocessor systems previously permits up to sixteen stations on a 
fails, the entire system, generally, .is 
down. There is no way to add more 
st.11tions while the system is running, 
and the termina1s ca"n't be located 
ve'ry far from the main processor 
uni L Each processor must com­
mun:icate with the others through the 
common-service processor . They 
cannot directly exchange informa­
tion, nor can they have thei r own 
private disks, printe'rs, modems, and 
the like. 

Another product for multiuser, 
independent-processor sharing of a 
disk is the d.isk nrnltiplexer (the Cor­
vus Constellation is an example) . A 
disk mul tip]exer can be Jikened to a 
very fast rotary switch that cydes 
around looki.ng to see if any of the 
computers conneded 't·o it wish to do 
a disk acce.ss. When it finds a request, 
it reads or writes the particular disk 
sector and then goes on to the next 
station. The disk multiplexer ap­
proach is quite simple and can be an 
inexp1msive solut ion for many ap­
plications.. However, due to the very 
low level of the requests that are 
typkaHy presented to the multiplexer 
(eg: read a s.ector and write a sector) it 
is generally lim·ted in dea]ing with the 
more sophisticated prob _ems tha t 
arise in multillser inte.ractions. 

A more sophisticated interface with 
a powerful software base is n.eeded 
for complex appl i.cations. Like the 

described, there is no way for 
separate stations to communicate 
directly. They must send their infor­
mation to the multiplexer, where it 
goes to disk, or may be temporarily 
buffered in memory. If the central 
disk or multiplexer fails, all work 
comes to a halt. 

Networks Without Software 
One of the central themes of a com­

puter network is communications. A 
large number of companies now offer 
computer networks that provide the 
ability to transmit data from station 
to station, but do not address the 
questio·.ns of the necessary opera.ting 
system, programming language, and 
applications software needed to mak·e 
use of these networks. Basically, 
these un:its are peripherals with low­
level drivers that permit data ex­
change. While they are suitable for 
those installations tha t have the 
necessary system-programming talent 
to design, modify, and implement the 
changes .needed to take adva.ntage of 
this facility, we will be focusing on in­
tegrated computer-network systems. 
v ,ery few vendors are willing to step 
up to the complex software tasks in­
herent in blendi.ng these tedmologies 
into a coherent system design. 

Both Digital Research and 3COM 
provide software wi thout a network . 
Digital Research's CPI ET system 

host. These stations share the data 
and devices ·on that ·Central. host. 
CPI ET is writ ten without any par­
t icu la r network communication 
dev·ices in mind . Each hardware ven­
dor may select a particular tedmol­
ogy and protocol to connect the 
work sta Hons 'to the host. But 
although CP/ NET provides a frame­
work for multiuser scftware based on 
the famniar CP / M e:nvironment, due 
to the lack of support for applica~lons 
in the languages and systems running 
under CPI ET, many companies 
have chosen o deve1op their own 
variant of CP IM with their own shar­
ing protocols. 

3COM's UNET is a package writ­
ten for the UNIX envi ronme.nt. It is a 
software impJementation of a govern~ 
ment-standard intercomputer proto­
col , caUed TCP; it, too, leaves. open 
the question of how the computers 
are actually connected, and applica­
tion programs must expUcitly deal 
with the network in a nontransparent 
fashion. 

Attribu.tes of a Local Network 
A local-a.re.a network can be 

described as a communka tions net­
work that covers a l.imited geographi­
cal area. Just what '11mited'' means 
varies substantially, from 0.1 km (ap~ 
proximately 328 feet) lo 10 km {ap­
proximately 6.2 miles) . Data rates on 

DIGITAL STORAGE OSCILLOSCOPE INTE:R-FACES
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with your Apple 
COBOl is the mos effective business language. 
App!e II ls 1he most friendly business compu er. 
CIS COBOL with FORMS·2 brings ogether e 

bes! featu es of COBOL and App!e to enable you to 
deliver the mos effective, user-friendly applications. 

Bu:slness Programmers: Take e COBOL 
exper ise you have acquired on big business 
moinfromes. ond use It on Apple II tocreote firlendly 
opplicotlons that will tolk d lrectly to your use s­
where It sul s hem best. on therr own desks. 

OS COBOL'S dynamic module loading gives 
yo big applica ·on capa'billfy and he FORMS·2 
source generator lets you build and modify 
conve sotlonol programs from visual screen 
ormots. Cfeo lng much o'tfhe code oulomotlcolly. 

AppHcatlon vendors: CliS COBOL with 
FORMS-2 steps up the pace tor your developmen 
of he h~gh quality protesslono I oppllco tion 
pockoges needed oday. And craotlng hem In 
COBOLmokesthem moremoln o inoble. 

Over half he Apple ll's now being sold a re goln.g 
to business or professional users so demond for 
quality applications is growing fast. creating big 
business opportuni ies o yo . 

Sta bUHy proven by the US Government 
CIS COBOL hos been tested and approved for 1wo 
consecutive yea s by the US General Services 
Admlnislmtlon os conforming to the ANSI· 7 4 
COBOL Standard. Apple II under CPIM is l11eluded 
inOSGOBOL's 1981 GSACertiflco eofVolidation 
[at Low-Intermediate Federal Stonda d p lus 
Indexed 1-0 a nd Level 2 lnter-Pfogirom 
Commu nicaHon). 

Get your hands on Cl·SCOBOL at your
Applle dealer:. 

Ta1lk business with hl.m .now! 

Micro Focus Inc_, 1601 Clvtc Cen er Drive 

Santo Clara. CA 95050. Phone: (408) 246-3982. 
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CIS COBOL ond FORMS·2 ore I roc!emork5 of Mr.cro Foctl$, CPJM I$ a 1radema • k o Dtgl!ol 
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Are you faced with having to 
spend $3000 and up for a 
letter-quality printer? 

Medlm:nlx off~ an altemative. 
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IBM service. 

no simple black 
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soplii.5ticated micro­

computer 
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special commands and the 
option of doing typesetting 
on the IBM Model 50. 
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MEDIAMIX 

P.O. Box 67857 


Los Angeles. California 90067 

(213)475~9949 
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a local network also vary over orders 

1 of magnitude, &om 100 K bps to 0 
M bps, and higher. But these bound­

1 . aries are far born su1fi.cient to 
characterize the meaning of "locaJ 
network" today. 

Compared to terminal-like devices, 
a local network genera.Uy has an inex­
pensi.ve communications medium and 
high data raw. Every node on the 
network can communicate with every 
othe:r node, and the network requires 
no central node or processor. 
Messages are ''brQadcast'' oveF the 
communications medium., w:ith a 
destination address included. Only 
the intended receiver is expe<:ted to 
respond, .although other sta Hons have 
the capabiHty of "lis~1ming in.." Thus, 
a high l·evel of :security, such as found 
in point-to-point networks, is not 
present unless cryptographic tech­
n ·qu·es are used . Loc:a] networks are 
meant t·o be highly reliab1e, so that 
any faiUng sla Hon wiU simply be 
unavaiJable, without interrupting the 
communications between the remain~ 

ing stations. Similarly, 't is possible 
to add new stations without disrupt­
ing the ongoing communications 
flow. 

Due to the Jimited-distance natur·e 
of ]ocal networks, another standard 
feature is the ability to connect multi­
ple networks. This internetwork link, 
call d a gateway, may be a high~ 
$peed link for networks that are dose 
to each other, or it may dep nd on a 
more conventional ~elecommunica­
Uons network for r-eliabl.y transmit­
ting data from dty to d ty, or around 
he world. Because of the mulrplidty 

of emerging network technology , and 
the variety of ccm mu.nications pro­
tocols in use. ga~eways must be pro­
vided to permit stations on one type 
o network to exdiange information 
with others on a different type or 
speed of network. Both e]ectrical and 
software protocols mu.st.b converted 
when passing data through these 
gateways. 

Origins of LocalwAtea Networks 
Local-area networks evolved from 

the large-scale tel,ecommunicatfons 
networks developed in the 960s. As 
universities and research Jabs began 

to install computers, the need arose to 
permit the flow of informa ion 
among them. The underlying com­
munications protocols (packet 
transmission) came from the long­
distance networks. The communica­
tions media (twisted pair or coaxial 
cable) were developed to support 
very high speed direct coupling be­
tween computer.s. 

One experiment signific:ant]y af. 
fecte.d the nature of modem local­
area networks: the University of 
Hawaii wa:nted to connect. terminals 
all over tbe Hawaiian is]ands to a 
local computer and commu.nicat"ions 
processor, and from ther.e to other 
networks. They developed a system 
caned ALOHA, a packet radio-trans­
mission system. No wires we.re used 
to connect each station to the others. 
so techniques such as polling could 
not be used. 

The scheme was elegant, and 
operated in a manner very similar to 
the way that t·elephone party lines 
work. Each station wou1d first Listen 
to see if anyone else was transmi~ting 
(in radio jargo.n. this was called "car­
rier sense"), If not, the station would 
transmit its message,. including errorp 
detection bits. As long as the total 
fracti·on of available transmisslon 
time used was I.ow, everyone got a 
turn- eventually. lf two sta ions 
found the Channel dear and starred 
transmitting simultaneously, the two 
packets would r:olJide. This CQl]ision 
would scramble the information, but 
the error-detection Jogk wou]d throw 
away the bad data. If the statfons 
didn't receive ao acknowledgment by 
a certain. time, they wou]d simply 
send t.he packet .again . 

Studies of this scheme quickly 
revealed a number of probl·ems, on·e 
of the more serious being that as the 
number of messages grew, many col­
lided, and only a smaU fraction of the 
true communications bandwidth was 
used for valid data. Far more serious 
was the fact that if enough stati.ons 
tried to transmit, Jess and Jess data 
got through, and the result was con­
tinuous collisions! 

The Ethernet Network 
Numerous refinements to the basic 
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C ·-Pascal 

Efficiency~Portability 


Flexibility~Strong 1)rping 

Now you don't have to co1nprornise! 


\Xlh itesmiths Ltd. now offers portable language developmen y tern for four 
fam ilies of computers. Approximarcly one t hou and in rnlladoos use our 
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A OHA scheme were developed, but 
the most significant wer·e developed 
at the Xerox Palo Alto Research 
Center as part of an experimental 
project, caUed Ethernet, started in the 
mid 1970s. (It was once thought that 
a universal med.ium called "lumin­
ifemus ether" was the carrier of elec­
tromagnetic wave.s. Xerox. decided to 
bu.ild its "ether" out of coaxial cable.) 

The Ethernet scheme could detect a 
collision in progress by reading back 
the state of the cabl·e ,115 data WE"re be­
ing tran5mltted. Thus, a stati.on could 
$ense when another station was send­
ing data and stop transmitting, in­
stead of continuing until the end of i.ts 
packet. (To guarantee that all such 
stations recognized the collision, a 
burst of noise was sent prior to qwt­
t ing.) A randomi4ed de1ay function 
was added so that: each station would 
wait a different amount of time. in­
stead of begim1ing to transmit im­
mediately after a. previous transmis­
sion was comp]ete. T his avoided 
causing a colhsion each time two or 
more stations had something to send. 
The delays would get progressi.vely 
longer as the channel became busier. 
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Using these modifications, an 
Ethernet~style local network oould 
use essentially all the bandwidth of 
the communication medium. Even as 
stations. began sending ten times as 
much information as the channel 
could handJe, things no longer ·came 
to a halt. 

The Ethernet. algorithms w re 
designed to be simple. Eve.ry station 
on the network manages its use in­
dependently, so here is no need for a 
master to contr-01 acct-ss. Simplicity 
was important to ensure minima] 
building costs and r liability. Other 
schemes are considerably more com~ 
plex, which makes them either dif­
ficult or expensive to include jn each 
node's int rface. 

Network Topology 
Most early local ne·tworks used a 

srRr topology (see figure lh a central 
node was connected via a radial 
cab]e to each of th other stations. 
Unfortunate.ly, this system suffers 
from the consequences of a central 
failu?'e . The entire syst m goes down 
if the c~nter fails. But thel'e are still 
many .r asons t.o u ea star network. 

b) 
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Telephone exchanges a re organiz.ed as 
sta:r networks, and many companies 
already have PBXs (private-branch 
exchanges). By· usin.g the PBX as a 
loca.1.-area network for data as well a.s 
voice communication, companies can 
take advantage of the already existing 
wiring: this is most suitable for low­
data-rate information, such as video 
terminals. 

A riMg (or loop) topology conn.ects 
its stations in a dosed network. 
Messages circulat;e in one direction, 
often being amplified and repeated at 
each node they pass through. Again, 
a station fai 'ure can interrupt the en­
tire message flow, but in some cases 
two alternate parallel loops are pro­
vided for reasons of reliability . Rings 
often use a form of control strategy 
caUed. a token . A token is a special 
message that gives the receiving sta­
tion permission to transmit. When a 
free token comes by a station that 
wants to transmit , the token is re­
moved and replaced by the message. 
Genera ·ly, the same station removes 
this message when it comes around 
again and reinserts the token. 

Rings a:re most popular in process­
control applications (eg: controlling 
equipment in manufacturing en­
vironments). When dealing with the 
equipment be!ng c-0ntr0Ued, it is im­
portant to be able to guaran·tee the 
worst~se maximum time necessary 
to send a message to some station, 
say to dose a v a.Ive. Token syste'.ms 
can provide a so?ution to this prob~ 

]em. The random natur-e of the 
Ethernet scheme mi.ght prevent a sta.­
fio n from sending a cri tkal message 
in time. (ActuaUy this is a bit 
mis~eading. Ethernet can be used to 
bu 'ld token-]ikce control that requi.res 
stations to avoid sending a message 
just because they see the net is free; 
they have to wait to receive the con­
trol token first.) 

Much of the ring approach has 
been dev loped in England, par~ 
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Fi£µre 1: Popular trt>twork top.ologies. The starrtetwork (1a) is t11t!' mast common of tlie 
t>arly network Jypes (!itJCh D$ the tdepJ1011e system), rmd relies on the central node for 
control of opgrations. Tlie ring m1twork (1b) circufotes all ttH!ssages in one direction , 
arid may employ token$ to spedfy which node may trarismit; a failure of any node may 
frrtem,pl· ri.etwork operatio11. BU-s c.onfigum.tion (le), as 1.tst>d on tit Etliernet and by 
cablt> television, allows nr>d ~ to be added or rt>moved without impairin tl1e network. 

ticuJarly at Cambridge Univers~ty, 
whe•r1! numerous computers and ter­
minals hav been interconnected 
using a simple but high-speed i.nter­
face. Several British companies ar·e 
now developing commercial versions 
of the Cambridg Ring interfac unit. 
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Bus topology is quite simple, being 
merely a long length of cable· that 
runs past each station . Stations are 
connected to it at the nea:rest point, 
and can 'be added or removed without. 
affecting any other station. A station 
can be .added in two ways : the bus 
can be split, temporarily disrupting 
communications, and a new station 
inserted, or, more commonly, taps 
{devices developed by the cable TV 
industry that Ht-eraUy pierce the cable 
from the outside, makjng contact to 
the inner conductor and the· outer 
shield) can be installed while stations 
are transmit ting.. Even temporary 
shorts wiJ1 only garble some packets, 
and they will be retransmitted once 
the short is removed . The Ethernet 
uses this form of interconnection .. 

What Frequency, What w ·re? 
Another significant parameter in 

the description of .a local~area net­
work is the particular :medium used to 
send the information between sta­
tions. Loca1 networks have used 
twisted pair, muJticonductor flat 
cab)e, coaxia1 cable, optka] fibers, 
and even infrared light transmitted 
·through the atmosphere. Within each 
of these categories, numerous choices. 
abound in the frequency used for 
transmission and the detai1s of the 
modulation technique, 

The most fondame-ntal split in 
technology revo]ves around frequen­
cies used on coa.xia] cable. You can 
think of coaxial cable as a simple 
wire. If someone wants to send infor­
mation, the wire can be Ieft at 0 V or 
raised to some nonzero voltage. 
Another statkm ·can detect the 
changes in voltage and decode the .in­
formation. This js generally referred 
to as baseband tr:ansmission, S·ince·the 
frequency spe<:trum generat·ed starts 
at 0 Hz (direct current) and goes up 
from there . 

Television transmiss ·on ,is sent at 
very high frequencies. (typically SO 
MHz to 100 MHz). A central carrier­
frequency is modulated up and down 
to transmit the information. At these 
freque.ndes, the cable has far less a.l ­

tenua tion than ill t.he baseband 
region, so a transmitter can broadcast 
over miles oJ cab?e instea.d of being 

limited to seve.ral thousand feet. And 
the blos-soming cable-TV industry ·Can 
provide the necessary device-cs .at a 
very low cost due to the large 
volumes they ar'I! expected to produce 
for standard television reception. RF 
(radio-frequency)·modulated systems 
can also provide much higher band­
widths than baseband, so the ca bfo 
can, in principle, be shared along 
with voice- and video-transmission 
systems. 

RF systems (also known as broad­
.band), whHe very attractive, do re­
quire a central retransmi tter to re ­
ceive the data sent from each station 
and rebroadcast it, much amplified, 
al a different frequency that each sta­
tion is expected to listen on .. The re­
quired unit is expensive, even for the 
smallest system, and if ~hat unit fails, 
the network is una.v.ailab]e until. the 
retransmitter i.s back in service. 

Local-Area Network Standards 
Numerous Jocal-area network 

products have already been an­
nounced, and new entries are made 
daily. In almost every case, the 
manufacturers have developed their 
own hardware and so.ftware pro­
tocoJs. These, naturally, are incom­
patible with everyone else'sJ 

The exception to the above incom­
patibility is the Ethe.met specification 
released in November 1980 by DEC 
(Digital Equipment Corporation), In­
tel, and Xerox Corporation . Based on 
years of actual experi·ence lolo'i th an ex­
perjmental ve-rsion of Ethemet com~ 

munications, the "tri-company stan­
dard" was provided, wi.th every detai.1 
of the electrical and low-level com­
munications protocols defined. Thes-e 
companies are trying to encourage 
the adoption of this scheme among 
computer and pe.riphe:ral manufac­
turers; indeed, many large and .smaU 
companies have publi.c y an­
no·unced their adoption of the DIX 
Ethernet system, and are busy design­
ing and building products. 

The DIX Ethernet system uses a 
baseband-transmission scheme, with 
a 10 Mbps data rate. H provides for 
the use of a large number of stations 
and packet formats, with 48 bits 
allocated foi: a unique world-wide 
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station address that is not duplicated 
anywhere, and it has a Large (32-bit) 
checksum om each packet to detect 
erro.rs. 

This scheme pushes the 
technolog;ica] J1equh'ernents by oper­
ating at such high speeds and u.sicig 
the particu1ar packet format and 
checksum$ .adopted .. Without spe­
cially designed VLSI (very large scale 
integration) devices to handJe the net­
work interface, it is expensive to 
build an Ethernet interface. For exam­
ple:, lntel has announced a Mult.ibus 
Ethernet iote.i:faoe {the iSBC-550) that 
costs abou.t $4000. To that you must 
add se·ve:ra] hundred doJJars for an 
analog interface (the transceiver unit) 
to connect between the interface 
boa.rod and the physical cable. It js ex­
pected that volume prodlu.ction of the 
needed components will begin within 
the next two years and prices wiU 
drop drarnatical]y. 

One means of lowering the effec­
tive cost is to shar·e the Ethernet inter­
face among several station.s , A 
number of companies (such as Xerox, 

and Ungermann-Bass) oHer a 
microcomputer·hased Ethernet inter­
face whh four to eight ports for con­
necting terminals or other microcom 
puters . The effective cost per staHon 
can be reduced t:o between $500 and 
$1000 for a fully ]oaded system. 

Standards Organizations 
While product activity continues, 

several commiU-ees are attempting to 
develop an industry-wide standard 
for local-area networks. The iEEE (In­
stitute of E]ectrka) and Electronics 
Engineers) Computer Society Local­
Net:work Committee (Project 802) has 
been meeting for over a year to try to 
establish a. viabJe standard, and the 
standard is still in a state of flux. 
Fierce battles have been :raging among 
the committ~e membe.rs representing 
diHer~nt Jocal·network interests. The 
IEEE standard has been evolving in a 
manner that attempts to accom­
moda~e many dive:r'Se application 
a1.11eas and functional requirements. 

The framework for defining a com­
munications network is based on a 

highly Jayered series o:f protocols. 
dev-e:Loped by the ISO (ln~mafional 
Standa.rds Organization), cal1ed the 
OSI {Open Sys~em interconnection) 
protoco]s. The OSl architecture 
defines seven layers of comrnun­
kations. 

layer 7, the Application Jayer, pro­
vides for the ~dentffication of users 
and servi.ces, and is responsible for in­
itiation and reliability o·f data 
transfers, as weH as general network 
access, flow contiol and recovery . 
Utility programs may perform ne ~­
work me-transfers, terminal-to ­
.network support, etc. 

layer 6, the Presentation Jayer, is 
primarily responsible for making data 
available to the AppHcation layeir in a 
meaningful fashion. The Presentaticn 
Layer takes ·care of protccol conver­
sion, data unpacking, transl.a ~ion, or 
encryption. 

layl!'r :5, the Session fayer, is used 
to set up and break communications 
paths. across th.e network and manage 
the exchange of data. ~t is responsibl 
for multiplexing and demultip]exing 
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messages, managing the sequencing 
and priority of thes.e messages, and 
p:roviding the n.e~ded buffers. 

Layer 4, the Transport 1ayer, pro­
vides another Jeve] of connections 
between network entitfos. This layer 
manages. the connection:.> and 
segments messages into smaller pieces 
that the network can support. It may 
also be involved in error and flow 
control, as well as addi.tional 
multi.plexing activities. 

Laye·r 3, the Network layer, is the 
level that actually determines how to 
get a message from one network to 
another (since many paths may exist). 
The Ne·twork Level may use several 
intermediate hops to get infor:mation 
to its ultimate destination and, thus, 
needs to know how to route packets 
through the network. ft, too, may be 
involved in sequencing and e:rror­
and Aow-control activities. 

Layer 2, the Data~Link layer, is 
wl:lere th actual packet formats are 
established, al.ong with the particular 
access control mechanism used to 
regulate use of the physical network. 

. "1£T W'-ORK A 

USER ) 

Data is encapsulated in packets ~l:ia.t 
contain phys.ical addressing informa­
tion, error·detecting checksums.. etc. 

Layer 1, the Physical layer, defines 
the electrical and mechanical inter­
faces to the network. The Physical 
layer spedfles the particular signaling 
means (baseband vs RF, for instance), 
the modulation technique adopted, 
station-identification addresses., etc. 

The current activity of the lEEE 802 
committee is focused on spedfyi.ng 
laye:rs 1and2, the Link and Physical 
levels. Similarly, the DEC/Intel/ 
Xerox Ethernet specification 
addresses only these two levels of 
protocol. 

Jt appears that the 802 Committee 
is converging on a standard that 
offors many alternatives within one 
framework. Even the issue of data 
rate (specified by Ethernet as 10 M 
bps) appears to be an optiona:I value 
(such as 1 1 5, 10, or 20 M bps). The 
error detection used may be either a 
16- or 32-bit.CRC (cyclic redundancy 
check) code, and the access method 
may be either a token-like scheme or 
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FILE: SERVER 
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FOR USER 2 
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USER 2 
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ON ANOf HE:R NElWOR K 
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INTERNET SERVER 
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FILE SEIWEA Oh SEHAl F' 
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Figure 2: The $l!f'V~rldi1mt rolationsliip 011 local networks. Perhaps. the most signifit:ant 
t1dt1t1nce in cormm.micatiorn; is that, under this sch'1me, the computer system .is f1J!ly 
dislributed; tJrnre is 110 mas-ter node, :;o f!(ld1 node ci:m call on others when resourus are 
needl!'d_ Som2 nodes are ,dedicated to special fu11ctions , such as controllh1g lrard-disk 
mass-storage deDius, or printi'rlg. 

a CSMA!CD (carrier-sense, multiple 
access w:ith coUisi.on detect) scheme 
resembling (but not identica] to} the 
Ethernet system. While the 800 Com­
mitt·ee deliberates, manufacturers 
continue to deve]op their own 
systems. It is possib1e that :some may 
modify heir products once standards 
activities are r"so1ved . 

Recently, attention has been given 
to the higher levels of protoco s. The 
National Bureau of Standards is pro~ 
posing .a series of Transport and 
higher-Jevel protoco]s. .It js unfor­
tunate that the work on the higher­
level protocols does not precede the 
lowest-level issues. The advantage of 
layered protocols is that the underly­
ing levels can be changed in ways 
transparent to the higher levels, while 
the conv·erse is not true, but the stan­
dards activities are not moving in that 
direction. 

Servers and Clients 
The most signifjcant contribution 

in the local-area network field is not 
the communications aspect, but the 
development of a whole new way O·t 
building computer systems. The 
fundamental organization described 
by Xerox assumes a fuUy distrtbuted 
control mechanism (see figure 2). 
Ther·e is no master-:slave relationship 
among stations; they an com­
municate and cooperate with one 
another.. Any number of stations 
{called servers) on a local network 
may provide services to other stations 
(called clien ts). Typical senrer func­
tions .are: mass-storage file system, 
pri:nter support, time-of-day dock, 
transl.a tion of symbolic n.ames into 
physical addresses, data-base 
management support, gatel•itays to 
other networks or computers, and 
other specialized hardware support. 
Serve.rs may aJso be dients of other 
servers on the network. For jnsta:nce, 
the printer server may be a dient o:f 
the file-system server in the cours of 
serving it$ o\.l.tn client$. 

Servers ar·e distinguished on the 
network merely by the software they 
run and any special hardware they 
contain. A stati.on that is wilHng to 
l.isten to requests from other staHons 
(using a higher-level protocol they 
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agree on) can perform a server func­
tion. 

In order to maintain a high level of 
reUabUity, the logical functions of the 
servers are usually implemented using 
separate physical computers. One 
could merge an of the above services 
into one Jarger computer, but in do= 
ing so would end up with something 
resembling a conventi.onal central 
computer system. 

Putting It All Together 
Clearly, the local-area network 

field is too broad to cover in great 
depth. Most of the attention has 
focused on nonpersona1 computer 
systems, such as lar~ mainframes or 
~erminals . We wiU describe the · estar 
Cluster/ One Model A system. 

The Cluster/ One Model A is a 
local-area network system based on 
the Ethernet pri.ndples, but its 
implementation has been optimized 
for the· connection of ]ow-cost Apple 
11 personal computers. The system 
was first announced in January 1980 
and has been used around the world 
for almost two years. It includes i.n­
tegrated softwar-e and hardware 
features needed to provide a com­
prehensive data-processing and data­
communications facility, and the 
system permits either independent 
operation of individual st.atfons, with 
a full complement of local periph­
erals, or a share in the larger, more 
reUab}e periphe.rals via the l.ocal net­
wo.rk. The work station in question 
costs between $1000 and $2000, so 
cost constraints differ from those apw 
plied to networking work stations in 
the $10,000 to $20,000 price range. 
Nestar chose to impl.ement many net­
work functions via simple program· 
mable hardware, and assigned many 
functions to software. Another deci­
sion influen.ced by these cost factors 
involves netwo·rk speed. The speed of 
the C1uster/ One was decided by the 
reasonable cost for a personal com­
puter network interface and the band­
width requirements needed for the 
work typically done by these per­
sonal computer work stations. 

Tbe Model A n.etwork opera.tes at 
240 kbps-almost a thousand ti.mes 
faster than a 300-bps telephone link, 

and 40 times slower than the Xerox 
Ethernet system. This was the fastest 
rate that could be supported by 
network-interface software running 
on the 6502 host proe@Ssor of the 
Apple U compu~er and still aHow data 
checksums to be performed on the 
message packets. 

The chok-e of the network medium 
was a1so influenced by the basic cost 
goal. Rather than taking s~bit data 
fr-0m the App]e memory and then 
serializing and des.erializ:ing it, it was 
dedded to transmit ithe data in an 
8-bit-wide paralJel fashion, which n.ot 
only reduc-ed the interface cost, but 
increased the in.ter-bit transition time . 
This has the effect of pem1iUing 
essentiaUy arbitrary interconn,ectfon 
topology for the · 'estar network, 
something not found in any other 
sys em. The Nestar network is not 
restricted to a linear~bus topology, 
but can be wi.red as suits the par­
ticular installation requirements. 

Network Design 
The overall system design 

resei:nhi·es the Ethernet scheme. No 
single critical componept must func­
tion for network communication to 
take place. All station~ to~statfon 

com munkaUon is direct. with a 
carrier-sense algorithm executing in 
the ROM- (read-on1y memory) based 
protocols in each station interface. 
The interface is pas.sive, so stations 
may be added or removed from the 
network during operation. Stations 
not in use may be turned off unrl 
needed. 

In the Model A network, the 
carrier-detect function is im­
plemented using a dedicated control 
Une, whkh indi.cates the bus is busy. 
Stations do not transmit until they S>ee 
that this line is avai1able. The elec­
·tronks of the bus in~erfac · permit 
reading of data just written . How­
ever, it is not necessary to perform 
full colli:sion detection. At the start of 
a packet transmission ~he address of 
the station. attempting to send is first 
put on the bus, and then read back. lf 
two stations do this simuJtaneously, 
at least one will not read back its own 
address and will detect a conflkt. 
Even thi:s is rare, since each station 

has a random waiting algorithm that 
avoids most collisions that would 
occur at the end ·Of a previous 
transmission. Once thi.s initial colli­
sion detection has be.en passed, the 
carrier signal has been established 
and further collision detection is not 
necessary. The rest of the packet is 
sent, like ALOHA, without collision 
detection. Afte.r the initial ·check, 
later collisions can resu1t only from 
erroneous stations, and not under 
normal conditions. 

Each packet of data contains initial 
header informa.tion, foUowed by up 
to 256 bytes of data and a 16-bit 
checksum. Once the packet is trans­
mitted, the receiving station immedi~ 
ate.ly acknowledges the receipt of the 
packet (if the checksum ma ches the 
data) or e]se requests a retransmis­
sion. This error-control algorithm is 
completely contained in the ROM­
based protocols on the Ne,star inter,­
face, and permits higher l·evels of soft­
ware to work with reliable and cor­
rectly sequenced data . The ROM p.ro­
toco·ls a:re also responsible for taking 
messages longer than the 256-byte 
packet size and spHtting them into 
multiple packets, each with its own 
checksum.. Thus the four Jowest 
layers of the OSI protocols are sup­
plied as p.art of the logic on board the 
Nestar network interface. 

The Model. A network also includes 
a variety of network servers and he 
software needed to make their use 
literally transparent to cummt ap­
pHcations. The N estar Network File 
Server runs on a.n Apple II microcom­
puter interfaced to the network. It 
can support a variety of devices, 
ranging from two .S-inc.h double-sided 
floppy disks, to 66 megabytes of 
hard-disk storage. Larger capacity is 
available by using more than one file 
server. The network software allows 
mu]tiple file servers on one loca] n.et­
wo rk, thus gi.vin.g essentiaJly 
unUmited online storage capacity. 
The data on these reliab1e, seaJed 
Winchester disks can.be "backed up" 
usin.g Nestar's com.pact cartridge-tape 
st.reamer drive. A single cartridge can 
write and check oveT 20 megabytes of 
data in twelve minutes. 

The etwork File Server can also 
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ou omoticolly orgo nize ond store your doto and make 
it avaUable for your review o ony lme. Wi h the 
Landlord'w. your resident manager con lnstan ly 
determine where apartment vacancies exist a nd when 
addltionol unltswiU becomeovoiloble forrantol. The 
Londlord'y a lso keeps track of resident payments, lettlng 

·p.pp1a 11 ls o reg· t&.ted trodemar1< ol~~Compurer . Inc 
Tile Loridlord Is o trodel'l'IOO( Of M MictOCOmpu Cl Soltwore. Inc 

you see at a glance who~ behind on rent or other 
payments.PrQperly and tax analysis reports rne printed 
au omo·tically each month and allow you to monltOJ 
the proli ability of your apartments. 

The Landlord"' apartment management software 
and he necessrnyApple II" equipment me available for 
less than the cost ot o new sub-compact car. lif you own 
or manage an opartmant property with no more thon 
400 units. vfsl your neores computer dealer for o 
demonslra ion. 

BY1081~--------------- ---.. 
Please return tihls coupon for more information about 
the Landlord 'y and the noma ot the dealer nearest 
you. 

Nome ------------- - --­

Compony --------------~ 
Address 

_________ zrp _____City/State 

MIN MICROCOMPUTER SOFTWARE. INC. 
58l5-A eo c tr~ Comers Eo~1 

. NOICI~. Go 30092 

~--------------------~ 

Clr¢1e i 45· on h'iguiry c:artl. 



contain a reail-time dock/ calendar. 
which stations can interrogate. This 
facility is used to timestamp the crea­
tion, .11.cces.s, rnodifica.tion, and 
backup times o.f network files. Files 
are organized with a tree-structured 
system similar to a UNlX directory; 
t·hey can be password-prote<;ted in a 
variety of ways too ensur·e that only 
authorized users can create:, modify. 
or otherwi&e access network data. 

The software provided makes the 
use of this data straightforward from 
.any Apple nwork station on the net­
work. AU of Apple's current operat­
ing, systems {DOS 3.2, DOS 3.3, 
Pasc:al 1.0,. and Pasea] 1.1) can be 
directly loaded over the network. 
Modifications are made during this 
process so thait stations can l.ogically 
connect to virtua] disks on the net-· 
work shared disks {either from key­
board ·commands or from programs). 
These djsks need not have th same 
capacity as 5-inch Ooppy disks, but 
may be much ]arger or smaller. Each 
storage area is. allocated the ap­
p.ropri ate sii;e for the a:pplkaUon; 

users may be executing programs in 
any set of Janguages or operating 
systems at the same time. 

Network AppUcatio.ns 
The Ouster!One network has been 

used in a. variety of applications that 
include general office-automation en· 
vimnmen ts., engineering and scftware 
development sites, ·educ:ati.onal .and 
entertainment uses, and special turn­
key appHcations, such as travel~ 
agency and real-estate systems . 

To support this variety of uses, 
Nestar provides a number of genera]­
purpose computing products. Other 
servers, such as print serve'.l's support­
ing a muHip:Jici ty of printers, are 
availabJe. Communkations serv•ers 
support in~emetwork activity. Ap­
pl kation programs for general data~ 
base ac:cess,. interoffice ·electronic 
mai.I, and teleconferencing, have been 
deve]oped by Nestar, either in·hous.e 
or in conjunction with the suppliers 
of popular packages for the AppJe II. 
The coUecti.on of hardware and soft­
ware capabilities makes t:his ne~work 

anractjve for a wide range of applica­
tion areas.. 

What's ext? 
There seems to be little doubt that 

tfo~ current interest in local-area net­
works and persona] computer work 
stations wm continue to grow ove.r 
the next few years. As stations 
becom.e more powerfu] .and sophisti­
cated in both systems software and 
applications programming, they will 
replace an even larger fraction of c:on­
ventionaJ minicomputer systems. As 
manufactu rers provide fuUy in­
tegrated VLSI components designed 
for very high performance netwo.rks, 
they will be incorporated jnto the per­
sonal computer loca]·area network 
'nterfaces . Whether or not the stan~ 
dards activities wiU stem the pro~ 
liferation of de facto standards re· 
mains to be seen. The emergence of 
networks of personal computers has 
open.ed up a whole new set of 
challenges for programmers in 
developing real-Hme, multiuser, in­
1teractive systems. • 

MARYMAC llNDUSTRIES, INc.---­
In Texa Order 	 To Order21969 IKatv Freeway

Questions & Answers 	 1-8·00-231-3680Katy ~Ho;uston't Texas 774501-713-392-0747 	 800-231-3681 

SAVE BIG DOLLARS ON ALL TRS~80 HARDWARE & SOFTWARE 
TR -80 · BY RADrO H .CK . Brand new in canons deli vered . Save stale sale tax .Texas residents add onl 

5"1il sales lax . Open on .-Sat. 9-6 . We pa freight and in urance. Come by and see u , Cal.I us for a refer~ 


ence in or nea r your dty. Ref; ·armers ta lc Bank, Brook hire, Texa . 


WE OFFE.R ON WE ALWAYS 
REQUEST OFIFER 

F11deral hjlre11 ~!Overnight Delivery) ~ NO e·x~ra char1g.il· ror MIH1ar Card 
or Visa 

Houston ln;termont ine nt al 
~ W1e se lllirec' FreJ ght Unei. No 

Airport Dellvary fSame D .1~J long waiits . 
U.P.S. BLUE ~ ibenry: Day) 0 We alw11vs pay the frraight and 

i1n.s.uranceRuf•eum ~es trom peopl•s wh·Olfia11e No ilio on 01u•t ct Tun Shipmimtal 
bought computers hm us p.rnhably 0 Toll h -a order nrumbar 
in yo11r city 0 011r e11p11bi lity to gO•torth ghm tSave 

TRS ·Oll ' Computer warnh1o·us11 5Tehu 77 ·4132 {Heb Horu} 10°/o 15°/o 	 ho111rs away. ~n Ft. Worth.. l ·llHS, 
to kaa1:11ou in stock.OR MDR.E 

ED McMANU 	 .JOE McMA USWe Speciallz.e ~ni Overseas Shipments-

_'._~=-~~P-~J .~ 
In •tock 1tRS·80· Model 

U .and Hll 
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MicroMedrM and MicroDentTM make your practice perfect~M 


Forget about problems with outside bilfing sef'Jices or 
ITlilnual record-keeping. You exe:rcise absolute control over 
)IC>Ur billing procedures. Rnger·tip patient recall !els you know 
~whose accounts are due and what servites were 
perfomied. Aa:ount agins is aulomalic, and pas1-due oo1ices 
or shM.ements are prinled and addressed, ready for mailing. 
AU types of reports may be requested to help you betler 
understand your finances and cash llov.i. Da~y backups 
are created automatically. 

Demo disk and manual set $75! 

Dealcrsh1ps are available to eiilablished computer vendors 
on a territorial basis. 

'"Mx:ruMid, M..-1 . .,..i Formul>lor .,. 1radmwb al Sattw•r.tta..... 
"CPIM ii • rogllfon.d ,,.....,_k oj 0..Jdll] Rl!IE.Jlrll 
Ccp,'Tl!tn C•J961 . Soll~ 

Features: 
• Aulomalic bil ling for any patient load 
• Handles practices wilh up 10 20 doctors 
• Accepts all insurance forms 
• Exclusive uFormulatorn form system 
• Mulliple il'lturance COOIITTl.Qe 
• lnsuraocc preauthoriza.tion 
• Automatic statemenls wilh aging 
• Instant access to patient record~ 
• Full lranS<iclion and treatment de1a1ls 
• C1..'mulative lotals by doctor 
• Prolilabllily analysis rep0rrs 
• Mailing list m<iinten;:mce 
• Can be Jmked co word,processing 

Appoinlmrnl n~call with r{'fflit\ders 
• Ma[nlains hospilal and lab codes 
• Keeps track of referring doctor codes 

P.O. Box 36275, Los Angeles, CA 90036 

(213) 731•0876 • lWX: 910·321-2378 

lney're lhe real solution to lhe problems confronting every 
l}liysician's and dentist's office. Each is a unique package, 
developed through years ot work in close conjunccion with 
doctors and denlisls. lhey'll help you treat v<>ur·palients more 
clficiently and accurately, whoo saving~ lime 
and money in the process. 

Versatility. 
ViJhelher you are in private practice or a member of a busy 
woup, there's sufficient capacily to handte your needs. 
1hous2111ds of patients can be accommodated on floppies,
and even more on hard disk Mic:roMed and MicroDent 
can easily handle everything in your practice horn hil~ng to 
~r~ords to ~ insup;ncd ~orm~. Wilh mi ions 
of hOUt'S o/ actual use in medica an enta offices 
throoghout the coun1ry, they stand .itane al the lop, 
in a c~ by themselves. 

We know y0u're after solution!!., not more probler11s. Our 
menus are simplicity il~lf, and are designed for ~ 
conveniem;e (not our programmcrS'). The computer displays 
your opiions at every step. What could be simpler? 
Your own o.ffice staff can easily take care or the rouline 
so !hat you can devote your valuable time to your p.:itients. 

You are the boss. 

Multiple Insurance Forms. 
Many palienls hilve several different types of insu~nce 
coverage. With MicroMed and MicroDenl you can imler atmost 
any rorm, keep track or which patients ii applies to. and get i1 
processed and re;idy {or mailing. When new forms come ou1 
(as i.ve all knov..1 they will) you doo '1 have to pay for custom 
programming, yoo can modify the form print format yourselt 
Wilh our exdusive founulator.. system it takes just minute~. 

The biggesl 5Urprise of all is thal MlcroMed and MicroDenl 
ar jus1 Sl500 each. Plus, having your own orlic:e computer 
provides you wil h gre.'!11 !!! ~vanla!.l£§. If you fike wha1 ~oo 
see, contact your nearest computer store. They can prov'ide 
you with MicroMed or MicroDent on any CP/M based 
compu1er for an amazingly economical price. Or, if you already 
have a computer, a demo disk and manual ser is available 
for just $75, and 11llows llQU to run lhe entire program. 
11\e mnm.1.11 separaiely is SSO. Send for one today, <lnd 
make your practice perfect! 

http:mnm.1.11


Prepare Your Program 

fo,r Publication 


C A Johnson 

3619 Sugarh:ilI Dr 


S n Antonio TX 78230 


'11\fhen I get my personal computer, I'm going to make 
it pay for itself. ] have some ideas for programs that 
everyone will want to buy." Such dreams are shared by 
many prospective microcomputer buy·e:rs, some armed 
with a college programming course, others with ex­
perience writing programs for business. 

What these aspiring software a uthors usually don't 
know is how to prepare a program with the best possible 
chances of being accepted, published, and marketed. As a 
result,. they enter the highly competitive software market 
with a disadvantage that may even gua rantee fai lure. 

But programmers' pipe dreams can hav·e happy end­
ings. lf you want t.o write software for publication, con~ 
sider these steps toward success. 

look at the Market 
The fi rst step in writing a marketable program is to 

conduct your own market analysis before ·Choosing your 
subject. If the market is already cluttered with programs 
similar to the one you're considering, yours won't stand a 
chance unless it in.dudes a specia l feature that will gra.b 
the attention of potential buyers. 

Games and simulations have enjoyed great popularity 
since the beginning of the mkrocomput r age, and they 
probably always will. But the universe can hold only so 
many versions of Star Trek, and any microcomputer 
used for game playing already has at lea tone. The game 
is still fun , but the market ha worn thin . 

Star Trek is only one example of a game that has been 
programmed to death. Dozens of versions of im, Slot 
Machine, Guess the umber, Dice, and many other 
games are stacked knee-deep in the marketplace at give· 
away prices. Chess might be an exception because of its 
perennial appeal. bu t a new ch ss program won' t attract 
att ntion without a record of strong tournament play. 

ew verSions of old games assai.I software publisher.s like 

so many attackers on the video screen. But publishers can 
make unlimited use of the ultimate weapon: the rejection 
slip. 

.Finding a Subject 
Adventure games and sword-and-sorcery games are 

the .mos~ popular simula tions now. T hey bring the excite~ 
ment of s torytelling and role playjng into computer enter­
~ainmenit. 

Games that spring from your own imagi.na tion hold 
more promise than rehashes. literary classics can aiso in­
sp.ire games . Stories like Gulli1Jer's Travels and The 
Voyages of Sfobad conta:in excelient dramatic situations 
fhat can serve as the basis for games wi th wide appeal. So 
do 1984, ANimal Farm, and many romantic classics. 
Don't: o·verlook game and puzzle books; they often con­
tain the seeds of in triguing situations. 

When you choo~ a game situation, make su.re it 
challenges the player. To offer a challeng·e, the game 
must encompass a complex and variable winning stra tegy 
for the player. If the w inning strategy is fixed, the player 
will soon discover it, and the game will cease to be fun . 
Although you can create difficult games by arranging for 
a high~probability random function. to "kill" the p1ayer, 
uch games are more frustrating than challenging. The 

player shouldn't get "ki1led" in the midd1e of the game 
unless he uses faulty strategy or makes some other 
mistake . ]f the player plays with care and uses an in­
teHigent strategy, he should win. 

lively graphics add appeal and enjoymen to both 
simula tions and games . Try to dream up striking visual 
·effeds that advance the story line of your prog:ram. 

Use Your Own Interes ts 
Your best and most marketable program may weU 

spring from your own in terests and experie.nc,es. If you 



The Westico Software Review Commi ttee 
is easy to recognize It s the ir red· 

rimmed eyes. You get t ot way 
checking through an endless. 
parade 01 soft\vare p rograms. 

And thev do il so tha1 you 
don't hove to. Buf selecting 
good software is on lv port 
of what makes 'We ti one 
of the fastest growing com· 

ponies in the so~wore industry. 
Having exper ts on sta ff who 

reall y understand both softlNare 
and hardware ls another Bul Westlco 

offers rr.ore than quality products and 

support. We offer our unique 24-hour 
service overnight ! Westico. We're 
working hard to be your software 
company. 

The Westico 24-Hour C,qm uter 
l:lo thoe ( 300 baud) (203) 853-0816 
for deta iled program mformat ron 
and quick access ordering. 
- A fu ll range of pro fessional 

softWare. 
- Support for a wide variety ot CP/M• 

and o1tier computer systems. In· 
e luding· TRS-80 Model II, ~pie. 
Veclor Graphic . Cromemco.North 
Star, Micropolis. Ohio Scientit lc . 

TWO MORE GREAT PROGRAMS F'ROM WESTICO 

Job Cosf Control 
Thl& system con hock ond control 
costs of lobs In progress a rid monitor 
Job profltoblllty.11detects cost over­
runs and aHows fo r correc tive 
a c rlon It can contro l the job's 
Accounts Receivabre and provide 
intormation on employee perform­
ance tor use in profit -sharing plans 
Fe ah.i res : 
• Au tomatica lly app or t jons f irm 
overhead expenses to job s in 
progress • Provldes earlv detectron 
of potentia1 budget overruns • Mon­
itors p rofita bi1lty of jobs In p rogress 
• Helps iden t ify most p rofi table 
services • Monitors employee per­
formance across all jobs • Tracks 
Job-related cos1s and reimbursable 
expenses 
Reports Include: 
• Job sto lus repor t 
• Job updale register 
• Performance report 
• OHlce Income repor1 
• Employee hour summary 
• Job cccmmts receivable reglster 
Sys lem & documentation - $595 
Documen1o llon olona - $20 

Invento ry Contro l ror 
Manu ractu rers 
This system includes stondord In­
ventory control functions such as 
mainta ining and reporting on the 
status of rhe Inventory stock as we ll 
as maintain Ing records of all trans­
octlons mode agolnst port num­
bers in slock. rn oddftion. i1 supports 
multi-level bl llsof moteriots ( BOM's). 
the c realion of mul tipte part 
rnJmber transactions for jobs b ased 
on those BOM's, the !Tacking of 
jobs through work-in-progress, ttie 
generation of materia l requ ire­
ments reports based on manufac­
turing schedules. 

Reports Include: 

• Full inventory listing wlth valuation 
• Inventory listing by colegory 
• Costing b il l of materia ls 
• Mo teriol requirements report 
• Assembly llstir1g 
• Job issue listing 
• Job status report 
• Porl number uroge report 

System & documenta l1on - $996 
Documenta tion a lone - $20 

Altos. Dvnabyte, SuperBrain. Xerox, 
Zenith and more 

IQ{! 'MY.IICO lfC 
WES· 38 

'YFSllCO 

The SoftUJare Express Ser11ice 

Send for FREEcatalog. 25 Val\ Zani S1rt'i l " Nor1i1.·.~dk, Conneclkul 06855 
1203l 853 6880 • T .,., 643·788 

. . 
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golf, bowl, or play tennis, perhaps you could wr.ibe a pro­
gram for computing players' handicaps or for sd:teduling 
and managing ~oumament$. Toumament directors 
wou1d be a natural market . 

Depending on your interests, . you could consider 
writing programs that manage stock poritfolios. catalog 
stamp col1ections. or make an inventory of personal 
property. Other possibilities are programs that record 
progress in training activities or dieting .and then dispJay 
the data graphkaUy. Hobbies and dub activities such as 
scouting offe.r do:c::ens of possibiliti·es. 

[f you have t:rouble coming up with a good program 
id.ea, get some friends together for a brainstorming ses­
s·on. To stimulate eve.ryone's imagination, choose a fie]d 
in which you feel reasonably competen , hen describe in 
general terms some program th.at's been thoroughly e'.X~ 
ploited . Think of a few variations on that program. 

The· most important thing to remember about bra.in· 
storming is never to reject or belittle a sugg·estion, no 
matter how trivia.I or r:idi.culous it may seem. Don't risk 
turning off anyone's imagination . Once the session gets 
rolling, it will have its own momentum. Write down 
every suggestion, or better stil1. tape ttcor-d the session . 
One brainstorming session with a few inteUigent peop]e 
wm yield enough material to keep you busy writing ode 
for years . 

Remember the Hardware 
When choosing the subject of your program, another 

thing to keep in mind js the capacity of the computer on 
which the program will run. The most popular computers 
obvi.ously offer the biggest market. If at all possible, scaJe 
the program for a popular machine. 

Once you've selected your subj ct, you can tart 
writ'ng the program. h 's important to write readable 
code. Readability not only makes the program easier for 
you to debug, it aho endears you to customers who need 
to adapt the program to their particular sys.terns or ta:sres . 

Not So fast! 
When the program is finished. debugged, and running 

perfectly, stop! Don' t ~end it to a publisher y·et. ow is 
thl': time to add those finishing touches that make the dif­
ference b tween a good program and one that is reaH y 
commercial and marketable. 

Study your program with a critical eye. Ask yourself, 
"Does my program contain all the instructions the user 
wi11 need?" Make sure the instructions are thorough, 
c ear, correct, and f11ee of misspellings and grammahca1 
errors . 

Then ask, "Does my program lead the user through it7 
]sit conversationaJ and personal7" A game, for exampl.·e, 
doesn't pit just any anonymous soul against the vmain . 

BARCODEFORYOUR 

SMALL COMPUTER. 


VM Wi~ 

New ·n depth reportte Is l • 

you how·at savings
of up to $40,000 

"Contemporary Applications of Optic.al 
Bar Code Technology" is a new,com pre­
ner"ISive report from North American 
Technology that can save you thousands 
of dollars in research and development 

time when programming arid equipping 
your small computer for bar code. 
Written by the originators of Byte 
Magazine's experiments with publication 
of software in printed form, Walter Banks 
and Carl Helmers. this report is the only 
complete presentation of materials. on 
keyless data entry using modem bar code 
teen nology. It will enable you to: 
• Read HP~41C calculator formats into 
your Apple, or other suitable mputer. 
• Prepare and deliver machine 
readable pri nted software to your 
customers. 
• Read a UPC code into your personal 
computer. ..... t Cod 39 uf ct ' I
• n in e man a unng nven­
tory tags with your formed character 
or dot matri)( printer: 
Here. in clear. rooo~. underst.1nda ble 
language 1s all you need lo know about 
bar code histmy. software engineering 
requ1remenl5, complete machine 1nde­
pendent Pase.a.I software in source 

listing form. There is soft.ware 


to generate and read all major 
formats from Code 39 lo HP-41C, and 
UPC to the new NATI texl. software pub­
lication format You get information you 
can us.e to program your small computer 
for bar code without detail processing by 
a human operator. This method speeds 
the operation, eliminates translation arid 
enby errors and, where desirable, permils 
the use of unskilled personnel for the 
entry funclJon. You save thousands of 
dollars as a resu lt The $500 purchase 
price of the report tndudes lic.erise for 
lhe commercial modification and use of 
all software contained therein. 
For detailed information, send for our 
brochure. There is no cost or obligalion 
Ntail the coupon today.r:-- --
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The finest 
Dato Base 
Manager 
Available 

The jury I!\ in and the verdict. is ... "outstanding!.' ' 
Rev iews from all of you who purcihased MAXI 
MAN1AGER {not to mention raves by many top 
microcomputing magazines) have heralded it as the 
defin~tive data base managing1system. We knew that 
business owners and hobbyists demanded the finest 
data base managing system available. To all of you 
who praised us for MAXI MANAGER, we extend our 
thanks. And to those of you who have yet to try MAXI 
MANAGER, we invite you to experience this incred ible 
sys.tern today. But don'l take our word for It (or our 
jury's}. Judg,e for yourself. 

JUST CHECK SOME OF THESE FEATURES 
• Supports six d fferent relational search techniques. 
• Comes wi1h programmer's interface• 
• Over 120 pages of documentation. 
• Supports up lo W user defined lie Ids ol 40 characters each, 
• Reco rd length up to 800 characl.er-s. 
• Flies cain be up lo rour disks In length. 
• Compalahle 35, 40, 77 & BO track drives with proper 

operating system. 
• , IHas ca Iculated equa.Hon I ieldis. 
• Complete reporl, genera.tor. 
• Works hand In hand wtth any word processor. 

MODEL 1 "'"ers ion requ ires TASOOS 2.3 and is compalabie with 
N EWDOS 2.1 & NEWDOS BO 

MODEL 3 version comes on TDOS, a special versio n of the OOSF>LUS 
operating system , 

Requl1res 48K ol RAM and one disk drive mlnlmum. 

For the TRS·BO Model 1 & 3 
Order No. 0112·009,6 
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The player who faces all the danger-s your program holds 
has a name. Your program should ask the user's name 
and call him by it frequently. 

ow ask, "How does my program treat the user?'" Cute 
messages are okay if used sparingly and in good taste, but 
never be condescending or insulting to the user. Remem­
ber that the user bou.ght your program to perform some 
task or to have a good time. lf he enters a response tha 
isn't in the accepted input range, don' tell him h 's an 
idiot. Tel him what the accepted input range is. 

There is nothing so discouraging as running a program 
and finding yourself facing a prompt without knowing 
what kind of input is expected, or seeing attackers 
swarming across the screen when you don't know how 
you're supposed to defend yourself. If th program 
doesn't makce clear at all times what input it e)(pecls, then 
you owe the user the courtesy of a way to ask for help. 

Remernber that the user IS also your customer. If Y'ou 

treat him with respect, he'll consider buying your next 
program. These fin:ishing touches are just as important to 
the program. as the most intricate code. 

Don't Forget Tes.ting 
Is the program ready to g,o to the publisher now? O; 

not until it's been tested. Bring in a friend and giv,e him 
the program lo load and run. Don't give him any he1p. 
Watch every detail as he works his way through the pro,. 
gram. Make notes both for changes .in the program and 
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for- anything that seems appropriate to put in '~he user's 
guide. 

lf your friend has trouble with the mechanics of the 
program (not in devefoping a game strategy), review ~he 
game later to see if amb~guous or inadequate instrudions 
caused the problems. lf your friend gets hopelessly stuck 
and you an forced to help him, you must face the fact 
that you have either a flawed program or a less- than­
brilHant· friend. You 'll. probably feel better if you blame 
the prngram and go back to work on it . 

After correcting problems discover,ed in the first test 
run, bring in a different friend and repeat the usab.ility 
test. This isn' t because you're no longer speaking to he 
first friend, but becaus you need another nafv,e user. lf 

the second friend can use and enjoy the program, you 
may be ready to write the documentati,on. If the second 
friend has problems, you'll have to revise the program 
and Hnd a third friend. Il you run out of friends, you 'll 
probably find that enemies are b tter at testing so tw.are 
anyway. 

You can' t test a. program too much. Once you're 
satisfied that the program is usable, you can begin 
writing the documentation. 

Before you started work on the program, did you write 
down the things you wanted i1t to do7 If so, you may be 
able to modify your notes as a starting point for the user's 
guide. You should also use your notes from alJ the test 
runs. 

A user's guide should be written in the simplest words 
possible. Don't try to show off your vocabulary or prove 
hm11oT ingenious you wer-e in writing the program. Invi ea 
friend to read the first draft and offer criticism. Insist that 
he point out any places where the user's guide is unclear, 
ambiguous, or overwritten. Don't be upset if the first 
draft r-equil'es extensive changes. After you make the 
revisions, type or print a fresh copy on good paper. ln­
dude a rtle page, a copyright notice, and a table of con· 
tents. Then place the user's guide in a binder that looks 
good and makes turning the pages ,easy . 

ow Is the Time 
ow, finally, you're ready to submit your program to 

a publisher . The user-friendly program and the profes­
sional-lookicig user's guide will greatly increase the likeli­
hood of acceptance. The user's guide may also provide 
the basis for advertising copy when your program goos to 
publication. 

Amateurs. are writing many of the programs submitted 
for publication today, and the Jack of professionalism 
often shows. [ t shows in programs that have bugs, poor 
instructions, incorrect spelling and grammar, and shoddy 
or incompiete documentation. Most of all, it shows in the 
chojce of unsala.ble subrect maUer. 

Tolike the time and effort to make your program look 
and per: omi. as if a professional had written it. At the 
very least, you'Jl be pro,ud to nm the progra.m on you:r 
own system. And there's a good chance your ef ort will 
pay off in more sales and hard cash. • 



Cameo MakesYour Micro

,1 

Big Enough for Big Business 

- . 

When you want a data base for your micro that 
will grow as fast as you do - look to Cameo. 
Whether y ur bu iness is commercial, educa~ 
ti.ona or institutional - for large inventorie , 
rnassiv mail lists, extensive accounts receivable 
and eff. tive eash management - arneo has 
th system t.o meet your needs. 

Cameo's Cartridge Di k ub y tem provides 
reliable mass storage for most popular micros*. 
The Cameo sub y tern give you up to 00 time 
the orage capacity of floppies, while retaining 
the same flexihiHty tha , flopp media pl'lo ide. 
With Cameo's -ystem you can remove, cop and 
back·up massive amounts of data quickly and 
"asil . And, byte-for-byte cartridge di k ma 
stor.a:ge is more economical than floppy disks. 
Even today's new technologies cannot give you 
the reliab 'lity, fl ·"biiity and back-up capability 
that Cameo provides. 

.. 

Installation and start-up i im pl . Cameo' ub­
system is compatible with most operating systems. 
eliminating the need f r additional complex pro­
gramming. Make Cameo your micro mass storage 
connection. Call today for the loca ion of the dealer 
nearest you. 
Apple, TR 0 Model I & II. Heath H 9 and mos.t S-100' 

am~ El ·ctt•oni . , Inc. 
1626 'I m ntine Stre t 
Anah -·im. C ~ 2 02 
t71 p;: 5-1() 2 0
See us a l Co.nutex 

ur•-:11 t n D' tribulo:r 

meo Electronic m"tril!bs· .mbh 
 OVV\EO 

Esehm-str·a._<lgC s. D-8121 Eoorl'ing 
West Germ1rny Sculptured Brilliance 
T~I: 8802·8."l !l TE IJEX: 5900.'1 rn Mass Storage 
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EPSONMX-80 
Now !nl.toc:il 
The MX-eo dol malnx pnnter 
Uneql.J.Qlled Epson reliObl.hiy. Has 
au 1h~ reoruresor the MX·70 plus 
more power and ext1a functions. 

C·ITOH S·TARWRITflR: Lfl'M'U. 
QUAUTY HINTING FOR ONDtll 
SiOO()l(l'hl!i dat.sywheel prin1er 
gwes hlgh quallty at a low prlC<!t 
25 cps Parallel and serial ln1or· 
races avollablo 

NEC SPINWRl.n:ll· F:llOM TH£ 
FIRST NAME mLETTER QUAL1T'f 
PIUN'l'ER$/Compumar1 Oil l"5 
tieaulliul p rm1 qualit'( with EC 
Splnwnle r Term!n~We carry all 
model.s.lrom RO THRU KSR WITH 
NUMERlC KEYPAD-55!0-5530 All 
vontoo5 g Iv unsurpassod hCll'd. 
copy oulputr 

NEWIHTEGR:Al. D.ATKS 560 
PRINTE'R/ All Dt\I} XClliJ'lg le<:i1ures 
oHne <lOO series plus 141/2" pa-p r 
capacity lJ2col gmp Les pnnlet 
JDS -!14 5. !'need lower lh.an IM 440 
and equlpped wtlha belterprin 
heot;I. Wl111 & w/o grapJ'lla 
fl:>S 460. Footures Include corre­
spondence QUal11v l)rlnt!ngi. nlon 
r8'50lution QTaphtcs 

CENTiONICS PRINTERS 
3 SERIAL MOD&L 737 
The closes! thJng lo teller Cl'JOlllV 
pr! nt lor under SLOOO. 
lJs1 $1045 PECl.111. $79~ 
737-1 Parallel lnlertace 

LI:sl S905 5A.L£ met $69S. 

?LUS XCITING IEUTE OTF?I 
ON CE IONICS PIH TEJ!S . 

OMNI 310 HJNTE'lt F'l!OM: 'l'&XAS 
rNSTRlll.t"ENTS CALL US 
The 820 RO PACKAGE Includes 
machlne m.ounled paper tray and 
cobl A compressed print opllon 
an devtce ronn$ cootro.1 me 
SlOfldOtd l&OlurM 
THE 1120 KSR PACKAGE lflcludos 
iully ASCll Keyboard plus all oi the 
lealures ol lhe RO 

Ct.EAllA Ct% H H COl.01 
VTDEO ONlTOlil $l49 

SUl'!lll SEl.IJ:NG 'l'EllMIHALS FROM 
1.£.A:ll SlGLER/We have 1118 IOUOW• 
Ing lea r Sleglerlermlnals ms1ock 
ot pnces Loo tow to prln1 ! Call !or 
q1.101es 

ADM·3Atlnduslr\i" s ravortte dumb 

1ermmal !or some very smarl 

reasons/ 

ADM-JA i- NEW rrom Lears eQler. 

CALI.I 
IT IS HER EP II ts Ihe new lnlerrnool­
a1e Termlnal lrom Lear Sie\IL~r 

SANYO 0 !TORS AT LO COM­
l'UMAIT PRICtS/ SOnyo"s new llno 
01 Cllf data !Splay monL1on 01 
d&Slgne fOr LhO Citsplay 01 Olpho: ­
numerlc or grapn!c data 

9"SANYO! IW $169. 
12" S.\NYO l/W 
l2" SANYOW/ 

GREEN SO.££N 
13" SA.NIYO C.Q?,OR 

Sanyo L3' Color Mamtor 

NEC COLOR .MOHl1'0!1/!1ECE.JVt::R 
HI•G:!:! ~ES-OLt.m:ONI 
Composite video us.Ing llNC con­
neclors. l!-P1nco necior tor \ICRJ 
vrn video toop ln/ O:ul 000 
tet~on ~eplloo 

VisL1 OUI QICl.rll 

AM ARBOR STORE 
1250 Noflh Mom Shee1 
Ann Arl;)or, Ml.cll.lg.o.n 

CAT~ S 
MICRO DEC PDP/ 

Tho ol'lglnal Ul-11 s~ ms 
andmo51com­ con g 1.1re<I and 
ple1e colalog Integrated wirh 
or mlero-corn­ Olh!'.lr manulac• 
pulers. aoces­ lUNH eompc;1­
sori s c:rnd lbl9s The ILrsl,
peripherals. bell DEC l:>Qsed 

syslems Calalog 

S nd tor thoml 

IU'·-'lC CALCULATORS 
MEMORY MODULES lor sionng 
progrorns or up lo 2000 lines o! 
p:rogro m memory 
··i;xnASMA.llr CARD READER. 
Rooord's progroms a.nd data back 
onlo blank magoords 
Tl'lt: l:'RlHTtR. Up rand lower 
cow Hlgn resotunon plol11ng Po.rt· 
crbl Ihe rmal ope ra1!on 
i\l'PUCArmN MOD1JILllS 

Nt;W SUl'EJI 41 CV SY.. E with 
Quod RAMS bu1Jt- ~11, Mc.xlmum 
memoty on.board leavos sl~s 
opon rot A,ppllco:tlon Pocs and 
periphero~ 
i- c.ui:o liE.ADE:a 
+ CA1i:I> l'ttAD£R + PRJW1'£R 
QUAD ~AMS equtvalenl lo lour 
Memory Modules alL pocked 
inloo:n . 

MATROX.PliODUCTS/Compu ma r1 
stocks the compleie line. 

DEC LSI· I r ~ ~ r1 r • 
lltt I r.ur p rncluc1 llneCA.LL OilRJCES D:tUVE T-----------­

llM Eltl'AHSJON .AC·CE:SS.QIUES 
FOlt .AIM ­

C.ALL SPECS AND PllIC&S 

APPLE m IS IN STOCK/ Appl& llI 
lnlorma11on Analysl Package­
128KApple Ill. Black on.d Willi 
Monitor 12". and 1ntormallon ctna· 
lysl sollwaro 

.Orso All AClAGi:SUOt.a 
COMl'UIU.RT 

VISICALCtFOl1 APPi.Et FOR HP/ 
FOR COMMODORE/FOR A.TM! 

$0,fTWARE TI!OM .APPL&/ Apple 
f'to1 {1M porred graphic compla­
rnen1 tor Vls!CCllc/ Dow Jones N ws 
& Oles/Apple For!TO!fl/Appl 
Wnler/ Poscal Language SY'51em/ 
Conltoller B~ness Sysrem 

l'E:RSONAL SOFTWAREIV!Sldex. 
Vl.Sffi' nd/Vlsil't01/V~ierm 
MtlSE/ Supo.r TCIXt 

NOVATION CAT AC,Oll'STIC 
MODE'M' M$wer Orlginate. 

NEW• O.CAT Dtreel Conned 
Moclem lrom Navation 

l\pl)lo Sol!WQre 

MOUNTAIN COMl'llJITE:lt/ 

Ex-pa ns1on acces.sorle$ lor Apple/ 
Super Tal!ker{The Mustc: Sys!em/ 

GU.1ronu: s....1tch 

t I GILTRONIX RS 2~2 SWITCK/ 
Tihe ult!mote Ifl JleX1b11ny YOll can 
conned lhr~ penpheralsloone 
oomputer or lhre computers lo 
on porlphorol Swllcheslh elg1'lt 
m~r lmporlanJ ~s 232 signals 

DYSAN DISIC£1TES/Slngl sld , 
:!lnr;ile denslly. Hard or Sou Sector 

~s 11a 

M.CMOREX 340l'S/ 5V4dl:sb ~l .2 
/ WLlh hub nn~ lor Apple $3 $0 
MEMORY mttGRAttD Cli!.CtJITS/ 
Cail IOT quanllly discounts when 
ordering over 5<l unus. 
MOTOROLA41l6·(200 Na:no­
~~Clod Plcstlcl • SC 

ROM plus board wiOl Keyboard 
IUI r/ ROM Wnl r/ Clocic COIO/\ · 
dar/ AloD on.d 010 A Convener/ 
Clock Lor Apple/ CPS Mult11unc11on 
llocr 

VID£X/Vi.deo T rm ( 80 col. x 2 4 
line. 7x9 Marr!x plug In compati­
ble board ror Apple ii) wtwo 
grophJes EPROM/SSM Senal & 
!>orall 1. Appl& In1er!ace/ ABn 
Numeric K y Plan/Calilomla 
Mlcroco rnpuler Keyboard 

~1."' 
VlC 20 PEllSONAl..COIUU'TER 
iO CO MOnOllE 

20'\I 

SEE us AT THE MORTHEAn COMPUTER SHOW, OCTOB -R15• 8, 1m, BOOTH # 608 

IMl'O.llTAHI' OllDElllNG: INFORMA. 'l'ION con ng n1 upon 1000~ Oil &IQTloc1 purc;.ha50 ord 1 

CAl.I. 900343-5504 in ~<;h!J!lell!. (or/) ..WI 2700. pl'l.ori&.1 ope•• SAU PRICES.. Valld IOt m.:>f'L!h ot 1n01Plln" dore ont)l-o pn~I!! rut> 
~om SJO am lo 7C£J ~m Moo·Fn llOO am lo 400 pm Sol rocl lo c horrao w houl nolJCr. Our Ann A.rbol r 1011llot 15 o n 
POlo A~r;;>llC<l l•om Dun Brodl!l•el!I ra1ed compan1es-srupmen1 llCOa m 10700 pm Tues-Fn K>OO am !0500 pm onS<I1u1(lays 
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Aulh orliod DOoC!lOJ 
Accept No Leu 

from THE LEADER . 

$4695 $3250 

w/x race/ Ligtt1 Pen/ Eosy w111er 
(BO col. need a Vldex )/ C I ock ror 
Apple 
n!OM WC:Rosorn L6K RAM 
Board/FO!lT!l/IN 
filOM C·OM"PIITER STATION: 

-Res Durnp ior 460 Prlnt r 
OUR l\.PfLE INVENTORYIS COM· 
Pt.ET!l. WE'Vll GOT 1T ALI.­

QPPl«compubu
Au.tboru&d Deal er 
Aeeop,t No Less 

32.K Cl'U. No m1erlace.s needed 
COl:>Les1nclu.d&d Uri 53985 

COM:PU"t-1.AltT $3635. 
S VI. $200 ON C'O ODORE 
ACCESSORJE.S R PUllCR St 
or A 321 PET-SAVE SIDO "1Tli A 
16K P .T 

CHOOSE FROM: 
Visicale/Worcl Pro 4/ Wordcralt 00/ 

HP-1)3 SYSTEM 
This Bas.Jc S'yslem from Hewl 11· 
Packard mc:111des IIP-.lll t ROM 
DRAWH/ MAS.S STORAGE ROM / 
$11/<4" $INGU: "41-ST&R FLE:xl BLE 
DISK D.IR:TVE/ll:P·UI INT&RfACE 
MODll'LE/ 2 METER ll:P-lB CAllLC. 

COMl'Ll:TE SYSTEM $4249. 

Ou; th lnlormalJon Wlzzcrd/ •••••--------11Oow Jone~ Porllollo Mgmt Syst mt 
Assembler Develapmen1 clca 

I 11JS0"9 1-*EWl..ETT PA C:: KAR O 
~J.:a A.ulhorlz&d .Deale·T 

Jlr.ceop1 No i.oss 

f l' Rockwell lnt ernalkmoJ 
A A·olhorlzod DOC!IO?' 

Aecol)t N·o tos s 

~ 
~ 

(gcornmod' r e 800-343-5504 
f.N MA.SSCALL617·491·2700 

COMPUMART 
65 Bent Street. Dept 11 O 
PO Box 568. Cambridge. MA 02139 

w~ jusl mlghl be lhe lorges.I 1ndependenl small ~temsdealer In lhe oounlry. Her~·s why; 
COMPUMART hos been servlnQ Ille compuler needs of lndust.ry since l 97 1. 
We Slock. ror lmmed!Cfle sNpmenl. onty mose prOducls trom the Ci.nest micro-computer 

monufaciu ers.. 
And ony prOducl. excepl software. can be returned "lflilhin IO days lor a luU refund-evel'l 

IJ' you jus.I chonge your min we also honor oil manurocturerr wo:rronues.. Our expert 
lech.niclo:ru Will servtce o nv producl we sell 

ecrn us !or more inlormahon on producls. producl oonfi1;1uro1lon on ,serVlce. Our phone~ 
re open Mond.ov lh.ru Friday. 6:30 o.m. lo 7'1X) p.m. and SolurdoY ll.00 o.m 104CO p.m 
we hove o s.lo.ll of hlgh.tv knowledgeobLe soles people wom g Lo Mor1rom you. ond 

to help. Because !;er\llce is whal we're all o.bout. 
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SAVE OVCR $200 ON OUR BEST 
St l.LING APPLE SY.S'l'EM/ S.ys1:em 
Includes a ·18KAP!Jle U. Apple 
Disk, DOS 3.3 and COnlroller a ncl a 
Sup R MOD !lF Modu]Q1or 

LlsJ Sl2()9 
EXC1USIV£ POR TH:ll l\Pl'J.E ; 
Magic Wand. VLdex. Z-B.O sotlcard 
(Re® r s 43K Applo a.I'll:! dLst> 

OOM.l'LE'l"E 5 1m-SYSTE:M $925. 

APP'Lll ACCES.SORltS 

CHOOSE FROM; Stlonlype Prltller 

m 

.
 

Cli?lSP l.ETIER Q.11A.UTI" OUTPUT 
ll'NSURPASSl: I) u .s& OF 
OPERATION 
Thll: Cornpuman/Commodore 
syslem lnctudes a CO·NNODORE 
3 0<3'2 32K CPU. a tO•ODtlAt DISK. 
a C·IT·OH PRINTER a ncl x.rrace and 
WORD PllO 4 fLtlS (OJI cables In­
cluded) l-lsl $5~5 
DUCATORS . COM ODOJ 

I NU IT lFOli 2 D AL 

A COMl".LETE SYSTtM: Includes 
o DUAL DISK DRIV&/TRACTOR 
PRINTER and an 8-<l COLUMN 

Th.is. Basu; 16ir. BYTE $"lem 
(expo ndable lo 321c) includes: 
CRT DJSl'LAY, TR&RMAl. PRINT'.E'R, 
MM;N f.rr!C T.M'E CAl!TRWGE , 
6 RO M CAPACJTY V1A ROM 
DRAWER, 4 IO PORTS. COM:r.ruNI­
C'ATION- Hl'lll , RS232 

p u 
YOUR CHOICE OF 4 SOFTWARE 
l'ACS ·OR TWO OF OUR "BtST 
~IJ.E:RS" - (VlSICAI.C, G RA.l'HICS 
P'~ESt:NTi\110H, llt!'·ORMATIO N 
MANAG&MEN'T) SAVE s~oo 

FROM i.OCKW~l.I. 


Our AIM S'larter S~1em tor Educa­

llonal & 1..aboralory ~ lncllldes 

41t.AIM/!Jlr.SIC St ROM/ ASSEMBLE:il 

.\ llOM/POWH SUl'l'l.Y l:Gl £N­

C'.LOSllllE/ C!RAfG TAPE RECORDER. 


ACCESSORIES FOR AIM STARTER: 

PL .:>5 High l.ev I Language/ Paper 

lor the Alm (roll) / Rock'Well"s 4, slo1 

Molherbcari 

WE Al.<SO CA.HY RM EltfA~&IOH 
ACCESSORIES FOR THE AlM·oS. 

http:lndust.ry
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System1 Not,es 

List Pager 
Allan Lovett, 20024 N 18th Or, Phaenb; AZ 85027 

list Pa,ger, shown in listing 1, is a simple program for 
the Apple JI or Apple II Plus computer_ The program 
prints ou t lis tings, one page at a time, with a litle 011 the 
first page and a number on each of the following pag -.s. h 
will not split statements between pages but wiU ins tead 
automatically produce line .feeds to move to the next 
page. You can choose either a full SO-column format or 
60 column with margins on each side. List Pager is wri t­
ten in Applesoft BASIC, is set up for a Centronics 730 
pri.nter, and requires one floppy-disk drive. 

T o use List Pager, the p.rogram to b.e li ted must Hrst b 
captured as a te t file. This can b done using a program 
such as Capture, which is found on page 76 of the Apple 
DOS ma.nual. When List Pager is run, il will ask for the 

CCompiler only $75 

We nav r wriuen mall- ii published by Ron ai11 in che 
MJy, 1980 issue of Dr. Dobbs. The Code Works C compili:tr 
( W/C) indud th e addi1ional fealUr 

• Structure~ <1od union 
• Fo s.witeh/case, do-while 
• Mu·llldlm n l'onail .u:r 
• Condilional compilati.on (=ifd f,etc.) 
• A.s ignm@nr ap@ralats,, •e.g. :11: l·O•: 
• c.m dedare complex lypes, e.g. int (•fpl(5]; 
• U er supplied 1/0 bulfors ol an si~e 
• Dymimic sta age aliloe;ii.ian (;illoc ~nd lreeJ 
• Commandl !line <HgJurttenl'I. using argw and argc 
• lmpro w d e rro r handling 

CW/C is;i.propersubseiofthcfullC languag . · donor nav ; 
froal , doubte, long, unsigned Of shori data lypili: '$la i ; illil ial­
izer~; sizeof; typedef; ' ' l: "; casts; bi1 fields ; go10 ; 11ui1d f, ifif. 
!!lln . 

CW/C gencra1es assembly language sout e code 1ha1 is 
en 11 assembled u~i ng A or MAC. C\i I supports inline 
as~ mbfy lang uage wi1h rhe ".a.sm ___ ~enda m preproc:cs ar 
commands. Requires 56K 6080 or ZOO CPI system. Distributed 
011 ing l -clens it 8" di$k o r Northstar double density CP/ M 5N 
disk . Incl udes an ex.cellunt $er Ma nu I, 1h ex cut~ bl \ 'I 
compilef, rnntfme library, and several usefule ample programs 
writl n i11 C. 

title o the program, the name of the text file . and if an 
offset (60-column format) for hole punching is d sir d. 
AHer this information is entered, it wi.11 print the listing . 

T li is program greaJly improves the re<1 dabili t·y of a 
listing over that of continuously printed listings, wh.ich 
always em to have an important line written on the per· 
forat ions between pages.1• 

Listing 1: The List Pcige program printed frr a .6().col1mm for­
m.at witli 10-c;olumrr margi11s. The. List P11ger ci:in also list p o· 
grams in full 80-co-lamm for nat. List Pager pla.cos a title OPl the 
first page of a Ii.sting cind nr~mbers on subsequent pages. Ifie 
program is wn·a n in Applesoft floa ting-point BA SIC for tfie 
Apple fl OJ" 11 Plus computer with one disk dritie and a Cen­
tronic:s 730 prfrller. 

100 DI . CHRI (41 lTI = CH I ( l)l ON~~~ cn ro 39B 
llORO • O:LH • I 
I 2 B HOl'IE t HTl'LB { t 5 >: PRINT • LIST P;.cr; • : PRJIH F'F. I tn 
13B HI IT ' TITLE IS ? • nlTLU I Ril'H : p nn 
l~O PG • 2 
1 ~0 '1PHT · r JC T Ilf ts .. "i l I! PRnH 
160 l • 90 
170 pr.ntn ' OFTSET FOR HOLE: F'UNI'. ? ('It'/!<) •· ;: GF.T A.N•: PFHtfl 
H;AN• 

1BO IF Mft ~v" THEH L 6fl 1Ll1 . !CJ 
190 HOl'IE : f'li:I NT 01; • F'R'U" 
;I OCJ f·~·nn CHI;:'& C'i'l; " il Ol'lt" 
no OS a c cAO - I f'H cT ll 1 )1 I i) 1 HTl'lf:I 105) : RI l JITLEI 
~ F'Rll<T C:liR I <10: P~lNT CH!f<t (l D) 

nci Pill NT DI; ' OF' H " IT Ft , 
:>'.lO PRINT 01; "RE'.All · ; 
;> 0 Pl ~· "'-250 PIHNT CH s f9) I " aBN" ..,•• : 1 11 : 

270 CH A•: 11' lfN (l ,Hil , 
~ " 0 TH H LHt : LIO ~ A'I: GTJ10 ~ 

80 
275 Ir l£N ILNI ) ~ 40 THEN Lll ~ Lii + Al 
2ao 1 F U~I • CHl':I ( 13) THE!'( GOTO u.~ 
~ 9B IF Al • CHRI flJl lHEH GOTO 3 10 
~om c;ruo 27n 
'.U B F"~T l !I. ; : L = 1 
32 0 LH • t EN Cl HI ) + LFH fl U l : bE • I l l'l;lk l a 1 Tn I 0l t I' 

LH Cl. W -"' ) l Hl:N L • I '• J : i'IEXT I 
330 FDR I • l TO 1£ : Ff ~ I W ' 2~ 1 H H Lll ll ~ MIDI CLN 
lo CII • 1) L~ • 1} oLW ) 
J~ lf I LIO' 2'l0 TllEN L i (J> • hl i Cl1 ,( (("[ - I) I UI 

l) - ' <1 0 >.LW) 

~~o LHI ~ 

3:1~ H XT I 
3~0 PL • Pl + L 
350 JF PL , .U THEN Pl ~ PL - [: FOR c 1 1'D 6A - l : PRl 

T CHR'I cio> l NEXT lR'O • t: COTO 3SD 
360 0 l • I JO LE I T~B fl~): PINT L~<Ill ~EXT 
370 C:OTO ;!~O 

3SO PFII T CHR'' (10>: PRIMT TAe( ~oi:·F>~CE •:PG: PC. PC • 
1: 	 PRI tf 'r CH~·t· ( U) l FRI H Glol'R1' ( 10) IPL • ~: IF i<:ll t n!Ei'I 

L c L. : F'Oi:.; I c I TD L£: HTllS ruo: PFII ~T L l(I): NEXT : f'L 
• PL + LE : COTO ~~O 
3 ?0 PR'IUT T._ 
4~ 0 PFIIH D1': ' GLOSE• 
~1C FOR I • 1 TO 67 • PL: F'RI NT GH~ I <1D!: NEXT 
4?0 ~~INT 0Si " ~ · B ·l HO~E e END 

1.22 Oci:obor ~ (> .BYTE !'l:!bllnliaM Inc Circle Ml on lnqulr; ca.rd_ 

http:ilati.on


CALL TOLL FREE 1-800-528-1054 

ATAR 

Spec.iM 32K 800 System 

BOO w 32K , recorder . s1at 

raiders. 1oysl1Gks 
Above w 48K 

800 i 1GK~ 
400 
a10 Disk Om.re 
825 Printer 
B50 lnlerface . 
..; I 0 Recorder 
830 Modem 
16K Memory 
32K Memory 

DISK RIVES 
Lobo 

App1e l SI Drive 
Apple 2nd Drive 

ODEMS 
Nova lion 

CAT 
D-CAT 
Apple Cal II 
Aulo Cal 

PRI ER 
C. lloh 

25CPS ·Serial 
25CPS • Paral lel 
'10CPS ·Sena, 
45CPS - Parallel 

Dalasoulh 
DS 180 

Diablo 
630 RO 

vu Tractors 
630RO 

wo .1 Trnclors 
1MORO 

w 'fra.c1ors 
1640 KSR 

w / r11c1ors 
1650 RO 

w/Trac!o rs 
1650 SR 

w Trac1o rs 
Epwn 

MX-00 
MX·SO F 'T 
MX- 00 
Frie feoo Op1. 

lor MX-80 
N EC 

PC·8023A 
5510 RO 

w 1lraclors 
5520 KSR 

w Tractors . 
Ollidala 

M1crol1ne 80 
M1croline 82·A. 
M1crol1ne 83-A 
M1crohnefl4 

Qan•e~ 
Serial 

$930 
$990 
57'44 

... Ca1H 
S440 
$ 575 
S120 

- - -S 7 0 
S 140 

S1 5 0 

S490 
S4'!1'0 

S 155 

S155 


. $349 

. 5235 

$ 1380 
s 111325 
$1825 
S'\171 0 

$127 5 

$2295 

5 21 00 

S2485 

S27 40 

52985 

$2885 

. .. Call 


.. .Call 

. . .. ·Call 


... $50 

Ca1H 

$2662. 

S2995 

$37 5 
S5·35 
$790 

S1115 

s.11so 

-

)I\_ l!NovatioOllll 
ATARI NorthSta?.f 
IG.OROC * 'Th1A :i!A-~Ui-roi~~'t, IN . 111111 ~~1.CVIUC\..I 

3NI ThXAS INsrRUMENTS 

EPSON 

EPSON A ERICA . INC 

'Ql(IOATA 
ALS 

Adds 
Viewpoml ...·Can 

Scroe 
IQ 120 . .. c an 
IQ 130 .. .can 
IQ 135 . .. Call 
IQ 140 

"fe levldeo 
9 	 oc 
912C 

920C 

950C 

Zeni Ill 
Z·lQ 

DIS s 
Scolch 

5''• 0 . o . 16 Sec lor 
IOly 100) 

8 	 0 . 32 Sec Ior 

iOIY 00) 


... Calli 

S5B9 
$694 
S744 
S9·35 

5769 

S 250 

S260 

....~ 1 California 
-

_

Computer

ml Systems 

c MP 
Altos 

ACS 8000-1 & 
ACS B000-2 w 1CPM 

Northstar 
Horizon II 641< DD 
Horizon 11 641< 0 D 

Zen ith 
Z.(19 '18Kw/ CPM 

MONITORS 
Pana sonic 

9 B&W 
Sanyo 

9 B&W 
12· Green 

CAL FORNIA 
co T SY 

64K Dynamic Memory 
6 K S1auc Memory . 

Floppy D1sk Cont 
Se rlal Asynch Board 

Call 
Call 

52875 
S3150 

$ 2200 

S150 

5 150 
S240 

MS 
ssoo 

.. S255 
S285 
S110 

~~PUJE· R2222 E. Ind ian School Rd . • Phoen ix , Arizona 85016 
'-\JI 111 Order L ine : 1-800-528-1054 r~ -WARetlC>l.JSE Other Informatio n: 602-954-6109' ~~ 

Parallel. S1'fl25 u=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!;I!-- Store Hours: Tues.-Fri.1O~S MST Sah1rday 10·3 MST 
Texas lnsl ruments 

s10 Basic S12SO Prices ref Ieel 3% cash d 1sc0Lml Product shipped in factory cartons witll 
8 10 loaded $ 1450 manulac turers warranty. Add 2%. a minimum of S5, for st1 ipping and lianid l ing. 



a 

• 

' must 
r-in·I 

• 
16 KRAM KITS PRINTERS 

t ~'3~ OL" '·<nVMIG t4 C/11 Arn .. sr1c 1,iQCE~ I~~ 00 

121:. 00 t4G•N•"IOr·, [}·CAI Dll~Ecr cor-.r.u::r MOli[)' 155 I)~ 

r;uJlROr.1{.$ 73~ 16'.l 00 1111'1'~.'l(.or, ~\JTQ·C•\l AUTO 

DISKETTES C. 1HJH 2) CFS PMl<Llll 14·1\l ~·] ,;r•.S-o'ff R ',I DC:F.\1 2:9 00 

C IT 0 'l 2'.l Ci'!> SER"\l '~"~ l(f tl0'.' •\nor. ~PPL [·CAT ~~q Ou 

r:.11 ~?~-0~ ·o 1~ l6 )0 C· 11011 •1': f.PS p,\A•\LL~L I iiD [lj) ~ LIS I03 LP DI l1ECT COP< t, Fr.T '.I-DOE ''·' 115 00 

~.1D ~SD·ill 10 1r:, ·1·1 ~(] r 1ror1 ~o CPS Si_R!A 16ill00 l ns 1(1'.i !I? Ol~EGT (ON'~EC ~uro 

'.I D :.rl-{}1 10 1ti 
·.rn ~:,1-01 10 10 

_µ 80 
· I ~' fl.I 

c-11u11 1 p,;,crnA 

EPSO 'l t.·un 

o~r1or. 19~ 00 
SC~l I 

A ' l~l'ILH 

El G •i/o1ES t, ' ICAOt.' OCot .' II 1A(l'1le1 

2(}} 00 
~q OU 

Fil J? OR 14 -<ll)(J(J 1-0 on EPSor. MX -~0 F T Y.:"U ti L ~ ••wrs 1()(1 M()Oft.', Is Ioo, 325 00 

FD 32 0<1 3·1 el.JOO · I ~ f.-0 rrosor: '·" -~ .00 GRAF• !IC SCA.L ll C HA"'ES STACK 511.i•r \•oi:.ern IRS 21?1 ?·1~1 (l(f 

:n J.1 ..:001 ·1B iiO EPSO l GA~PH'CS P.0 •.1 91) l':I 1LAIC'Jr, Li· n r.mo~r. 1~ 00 

IDS ..1~'iG PAPHI TIC ER ~74 :;,~ 

DISKETTE STORAGE 
11)$..tt)(;(; P•\PEF. 'IGER 
1'.JS · 'f.iOG P~PE F l(il H 

9~S 0[• 
11~~ I):> APPLE HARDWARE 

S , • Pl AS TIC .BR,\R Y(;1\Sf 

~ . PLi\Sl C L·BRARr G~SE 
1'1. ~sT c s TORAGE 8 .trnER If/ ITH t~ SE RTS 
~OTECTOA 5"•. 
l'AOTFCTOR e: 

INTEGRATED 
COMPUTER SYSTEMS 

" •• · " 1 ~ .. • ' ' '' 

~':<:I 

3 !)fl 

·~ 9~ 
?-: 9~) 

29 ~~ 

Ir-iHJSCH .A [ ~00 9.~9 I10 CPS 
W•1 OU 200 ilU~L MOCl 
t,Lc SP1r.\'JHl'rn 1SHl SER AL BU 
NEC 51" r . \'J~.l"rn ]•,Jo P•\HM.lEL RI} 
r~EC SPl~WRI I LR 111(1 SfRlfd Al~ 

NH; SPINWRI TER 713n P~FI ~I I ' I fl() 
~Lt SPlt~WR TE~ nco D SlLLU~1• ()Pl ll~j 

~EC SPl 'f•'.'R Ill!. .)~:(m SE.LUti Q?TW1t, 
0 '10AT.~ \1 1CROL.tll an 
o •:l[l~IA M c~~LlrlE 82A 
Gr.ID~TA 1,11CfiOtlllL 6'.!A 
IJKl{l;.111 '.ll\.ROL tlE 8~ 

1-1']~ 00 
n·3~ un 
?09~ 00 
W!i<J •JO 

~~% r.~1 

259' 00 
279S OD 
??% [~) 

l99 00 
~yg 01) 

~1]'1 (10 

1' "9 00 

'•'ER S~ 1•1 ~ITfA 0 G T ,l H 
A!l I ~PPLE ~EYPAD 
M crw~(I~ I 1 ·HO so I rr.111m 
M C ROS{Jff R/1MCARr 
M, llll,IJ 'In nr. I6K CAR[} 
'/'OE~ 80 ~. 2·1 VIDEO C1\R D 
111 DEX Kf 'f!J(),,~0 f 'Jli~'H'. LI~ 
r.• /, R 'IJP~RlrnM II(]~ 24 •llDEO BOARD 
ti EC •~' GRfftl MotllTOR 
S/11 1vn 1t" \10f,1;0·• 1il •\ WI 
sr. ··no 12" •.10r,1roq 1r.reero1 
SM4rn • r cor.o~ ti o ~i rOR 

!L·~ (10 

ll9 00 
299 00 
I ID I)~ 

17() :xi 
~gg UD 

g9 00 
315 OD 
)J~, 1::1 

N9 00 
H9 OQ 
459 (>:] 

.. ' lEECO 12" HIG~ ~ES GREEtl t.mtllT011 1~9 00 

• ·~ 1 ·· ;'~>I I ,;1L SS M ;,,Q 01.M~D 11~ fRfM:t) ~&I t(}) 00 

.· .. 11~ i \1 '.~i "Fi.: c, , i: •r 1,h ss 1~ •\ IO llOARll ,1r1' r uu At L, K T IJ5 00 
'.' l1i•• :h". :.t \ I()~ . ··-, 5S M l[L[ 486 I HEl\F~GE J6g OD 

Circle •~on lnQulry card . 



MOUNTA,IN HARDWARE CPIM SOFT WARE TR~80MODJHARDWARE 

• ·, r.1L.1 l1fL,r, cr1r1r, BJ.l~An 20':1 00 M1CROSO l A!.>.IC aa 299 00 Pt RCO \i QA 1 A StPAR ~'Oil 77 00 
SU~E.R'~L ~.ER 'ill20D ;> n f>O '.llCRUSC f 1 B~S C COMPLE;t 11q 00 PERCO ~· DOL BLER 11 1S9 r:o 
~CMPU,$ :,n, • 'l'AO•\A:Hl.oER · 79 00 \l•C.RuSOF" fr.f•THA'H'~ 399 00 ()UflU if•P I 6JJ 
~o~ .· Pus ',',' G ~E'r'~~·~Rll FIL ·rn l.,i:il)() 'E.l,CHT~EE S"'STEMS CALL l~.'l OON ao l ~AC~ D·S ~ ORIVF ~r~ {;tJ 

~~ Y!!C ~R[l f 1U Lr F(l 1,' ·19 f''l ',, ol,G[ l'/A 'W t~EQUIPES CP '.1 1 .'75 00 T~ 'J l)() •4 ~O Ie~C K 0 S•. DRIVE ?00 00 
C(,.Plf. ..1M ·19 00 ·:,\'.:•RPS !Ml RfCll.Hl'> Ll' I.' I 325 00 tr.I'.' OOUBLf:\ Wl'r DC1SPLUS .i 3D 16) 00 
',tuS1( s·rS' EM ·l '><l (XI .,,1\1. \I EA(,[ 1~EOLJl~ES 1'/\)FDSTAR I 110 00 
Rf, '1'•\'H fl~ H~ DO SP£lLS' ol.R 1<\I 0UIR£S 'h'cl ROS" A R~ 199 00 
,1r-:1LE CLOC r Cl•l~STA~ 249 00 TRS-80 SOFTWARE 
,\ " ~ n ~ 2 ')~ 00 5Pt LliUAkl 239 OD 'Jl WOOS 8D Z 0 MOD 13~ OD 
f<Pf• 'lS•O'< CH~S<I<; ~r~ oo c ~ .,, PIO ES :.. T~D JT :m1 IRS r.I) 17'1 00 LP.l'f WFWEA MOD 1 1<) ao 

PROSO> r NEWSC:tt?i '.I DD I 111 it! 00 
SPFCh\ DFll~'f H Y t.~ OD I 111 , ' 9 00MORROW DESIGNSV•STA COMPUT ER CO. X IRA SPEC IAL OELl'o/E ~"' t.' OD 111 19':1 OD 

FLOPPY DISK SYSTEMS TR ~C KC [SS 'A O~ I 2~ g~
l•PPLE ~O lrJ( • Orr.1• ~~n 1lbJ ~; B ~ l~sl 389 00 

OMN TER 1 S ~' ART TEPM . 'l~l \WO II a~ 9~ 
~''Pl [ 0•) lra" · Or ,,. f• b. 132G ~. 8,'rcs. '; ~q (IQ 

l.1 1C AOSO F1 BASIC C0 ~. 1 P'LER •O ? \10D 16S l)fi
1\P~LE ' [,0 Tr.!C• Dtt·.~ ~IDOitJc ~ El', les ,·yq on 

}1SCL;S 1S1riq:c f)rJ11e ?~I) • 1 t99 00 
0\PF, E 80 Colu1nr c,,r1J ~n C!J 

91SCUS I !Ou.ti (l1r,,. 500 • 1 (.:;>g 00 
t.~PLL ll o(~ r~, . :11,,,·e C~n 1 ·a1•er J..:9 00 

()Sf. S''l Sinr,'•[lr1.,e-"•J0 • 1 869 DD CORVUS 
:'15{.JS 1r1 Dl.jl ()•P, 1:' 1 1 , ' F~t 1.,qg 00 

FOR S-100, AP PLE OR TRS·80 
ti si:us I " • ~l!"l(~,lt.: rr \·e- t '.' lG 109') 00 CALIF. COMPUTER SYSTEMS MO.D 1,1'1: S[ JS , • :' 1'.'lu.t [J.,,.e / MfG1 1':l!i'i OD 

S-100 'BOARDS Conl r a ~r Case. ~ ~ OoP r.it1n11 Sy ~ lent AM 
HARD DISK SYSTEM S 

~ ~·cgd ~-, le~ 309) 00 r o~ ~lti:r . FJ.lt.'.' f 3· 1 ~ DO 
·rLntr" 111• ~: ' ,' t( ·nsot~ B.: St( (" p I. ' A>.;. r 10 '. ' eQ,JC-,l ~S ~ ~g~ L'li 

•1\Js, J? •. sr.:.r.c Ri'~M <, 4q 00 
1 20 1,•~ g~b·1 1 es ~39'; l)J..1J1_·....{.r" l~ [l'•' ' Jl'1t,• C u:1 11 .:'}r. ()() SCL1S M'l 111 ~.l('r;_H1~t.&151 2949 00 

M A ~OI\ BAC•: UP IC1 GD,?..:;:1 2~1..tlf°~•' [')IS • !':O~ . TW'llLE~·~:;:i M J.J9 on : 15:. ...15 r.1. · 12l1 \t eg..1=.i•i '!:!s.1 l8<'9 00 

'TC ~•"UF SER~" I I.I ;qr, OD .., S·""U~ '·' 't:l 1 M,.-r. 1l \r.-.s 1 :;9~9 00 
iris~ SL;;11\L • ;.• PARAI 1fl o 269 00 SUPPLIES 
17'0 l'"•~R PAH~10.LEL (J 144 uu DECISION 1 CO M PUTER 
lB'O i·SO er I 2~9 co AVERY TA BULABLES 

L ~D.l, ~p I,' •n l•Jf, \ ,1 ...n11ca11 3? 10 I ~.' EG al 
r~rTJC-~\ • 000 3 ".19 APPLE BOARDS 

CALL 3 (100 3 11, ), ',, 14 95 
,., J~ r ~$1" ,· ll l'll 'J•.:Ol.S SER'~' ~ OOtJ 3 ·• • '., 1q ~5 

'. HRF~CE ·Hre SD SYSTEMS 
UA RCO PAPER (Pri c·es F.0 .8 . S.P .) ;1· "~ :l'\C•tt:J~.iOIJ$ SU•.!l\L ' ;itR;:;1~E · 49 00 S-100 BOARDS 


;~~~,\ U.1 f 'J"•\~ CLOO qo or 
 \•ER"··,r r;:;i, .v~r ::.1!9 C<l 90..· ). 11 · R ID J1 htl•! ~c.q;.J 

17.'b~ c:r.1 RDrJ•CS PR1r, flR r.I Lei ACl <j] 00 ;lPS,'d[ll'Pol >.11 J{q 00 "1' , X 111~ b "' M~ J·~ 00 

S!\I llt~ l h~ LP Ji MT :,r,9 (X) 

APPL1E SOFTWARE SBC "CO 1l 80CPU1 •.•r 299 GO we sroc ~ .l r.orT'lr~r.r~ hne ol rnrnl)Llt'' LC···c·o;. pri11~cf '·ll 
• .,,1 S. MITE~ ,_q :'69 ()~· tJOns pflnt 1•,11e-els & :lEC lit '!'(fies CAI I IJS FOR ·,·ou:i 

.,,.\IJ'C .·.1 °.icJ·,·- 1
111JPDP1=hJCESSOP B~ O•J [r;i~ \ DOtiA +.' ~~IT 10~ no oo ' lfff~ 


l,'1\G!C. ••1,'M, fl ;'ts no 

,•.'l)R[)Sl~P l•PF f 239 IJO We built a reputation on our prices and your satisfaction. 

...~ L',IER\i.f l1Fl',E Rrnu RfS ',','DRDS'~R , qo DO 


1

~r!lLSl 1\R f•P'U 1REGU RlS .'.'O~DST~Rt 169 00 
DM•\SfAq 14<> DD 

1~ • ·1 '.J :' .lfll ... ., r , ' , ! "11 'llJ ,\• • ' '' 1 I.I , 1 t' ~ •! I Ill[)OlDl"Eil I Ap;!L[50rl rn •.' PILEA 89 DO 
1\, ,•! '1 t,!r l~ 1o< ,j • .,\ r .u I 1• I ~ 1:"FS ;•e:nso·u1L F1 t;t.iS.,Sll '.' noo 

P~~ Rf PO~T GF 'JfR•\H P i4 OD 
,·,sc E)PRtS~ l~R ' ,' .tl~L P~OGR~ !,1 r.~ g.r. 
1 ·rnr: cor.w u; . 1cM1or . ~ 501 r~1~R E B9 9'.1 
f, ' ICP.()SOt f '0~1 R~ '; , &~ IXl 
r,, CRC rnF ~ co rl :Jl '1')0 00 
,·,1; M.hSl ~R ? .1 l rn DD P1l'-,IJ,..1i;: ~' ;,1•.11 'df·.Jt..1,,L P'i : : ; U' lt11 J 1r i 

m 1 • .iri~=-r-:. JI [J,..1 ~- p.u.:r: h .lt'I , ,., ·1· ., 1 tt• r 11 1 r,1.or~1;. II c;:•/ISlfMl.•1 .i 169 DO 
~ .i l .I l' )t ·~htil~Jtllr~ t :Wj~ \ 011 I• 7"11 1•·1' ..~ .. ,'II" ·11 jft_ '!" ~· 1 Su, ~ ,, 00VISl~LOI 
~, 11 1 ·1 r fr ·~ , r P1 J 1 • J :.~ 1 1 .~ , c: ,, , 1: : ·.. · •'•'SIDE> 161l DD 

GCA ~!\"~ 3AS~ 1 .' ~ 1 ~!\L:R •i'I 00 '.r11~;i r. ~ I 1 1• r • 1- 1r ··) J.11 t"i q ,i ,p 

·\ sr~; '.(.r,iDRf<-f .SI'.'( SIMISTICS PO: (; H9 00 I 11~ 11 ,.) l'J •_·II t1"•· , , ,J : 1t I • r r • ;n J IJ 

pr1 •. ~ :1 ..~ 1,, t· tLI 1 'dlr.""' 1'11 1 r 111 ~ 

APPLE GAME SOFTWARE 

~1"11,,[ EGGS 
P{l0L ' i ~.g 'fEJ (213) 883-8594
R~STEA 8_~5Tfll' ...: ~'> 
GCRGO 'l 32 9) 
~Pre( p~·. C 2.; 9S 31245 LA BAVA DRIVE, WESTLAKE VIL.cL AGE, CALIFORNIA 91362 
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Software Protection 

•
10 the United Kingdom 


Maritin Hayman 
Science- Writers 
.so Paxton Rd 

London W4 .2QX InRland 

The .first conference on s.oftware 
protection in the United Kingdom 
started with a joke and ended with a 
joke. ln between, there was Httl to 
laugh about. In opening th con­
ference, Alistair Kelman, a leading 
softwar·e copyright lawyer, told an 
old musk-hall joke about an 
EngJishman who asked an lrishman 
how to g t to County Derry. The 
Irishman replied, "[f ] wanted to get 
to County Derry, ] wouldn't start 
from here." Jn other words, Kelman 
suggested, if we had a choice in the 
matt·er of oftware protection, w 

would n t set out from th point at 
which we find ourselves: ensnared by 
a tangled and thorny copyright law 
whose concept pring from the days 
when the computer was littJ. more 
than a fancy abacus in the mind of 
Ci'lades Babbage. 

The con er nee' do ing jo e cam 
from retired oftware deal r and in­
dustry pundit Julian Alla on, who 
proposed a "final solution" to the 
piracy problem: give the pirates free 
rein ! Allason told how the American 
softwar house OEM i of ring a 
"nonexclusive" licensing deaL For 
$460, OEM sells a comp) fe line o. 
programs, which the purchaser can 
dispose of as he wishes-for his own 
use, for copying. or for modification 

and resale. According to Allas.on, 
OEM intends its programs as ''blue­
prints" that the purchaser can modify 
lo meet his rieeds_ But even .so, an un­
named mail-order irm has already 
pirated OEM's products, offering the 
complete OEM ]ine for a mere $260. 

Held in March at the Woildorf 
Hotel in Lond n, the Computer So.ft­
ware ProtecHon Conforence was sub­
titied "How to Beat ithe Pirat ." The 
conf.erence offered many suggestions 
on how to d~al wi~h the worldwide 
problem now reaching epiderni pro­
porhons in the UK. But the general 
conclusion was that the pirat scan be 
beaten only by spending lots of tim 
and mon y and retaining a knowl­
edgeabJe lawyer from the out et. 

The Backup Problem 
S .tware theft- has only recently 

b ome a problem in th - UK. Hard· 
ware rclea es usually reach the UK 
about a year after introducti n ·n the 
United Stat . ln the one-year inter~ 
val, Americans do a great deal o 
software develo:pmenl for the new 
machine. Because a question always 
. xists about how and by whom the 
American softwar will b bro· ght Io 

the lJK. th situation seems to offer 
great possibilities for software 

thieves. 
Perhaps w should be su .rpri~d 

that VisiCak, the world's best-selling 
program. was not copied here until 
lat in 1980. VisiCak relails in the UK 
at £125 ($290) nd is distributed by 
Applied Comput· r Techniqu s 
(ACT) of Birmingham, the s,ame firm 
that eU the Commodore PET, 
Britain ' best-selling microcomputer_ 
In Dec-ember 1980, ACT discovered 
that a mail-order firm run by David 
Bolton was marketing what it called 
"backup disk" for isiCak. The 
"backup disk" didn' contain a copy 
of VisiCak but was prdormatted in a 
way that enabled the user to def at 
VisiCak's protection routines and 
make a backup copy of the original 
disk from ACT. Bolton's backup 
djsks sold like hotcakes, partly 
because ACT itself still will not give a 
regist red u r f VisiCal a backup 
copy. 

ACT promptly retain d Alista ir 
Kelman to apply to the High Court 
for an injunction to stop Bohon from 
selling the ''backup disk ," which ACT 
claimed was effectiv ly a copy r an 
invitation to copy, and hence a 
breach of ·copyright relating o ··ar­
tisHc or literary works_ ·· After re · 
quiring ACT to get US suppliers Per­
sonal Software and Softwal"e Art a 
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precious dollars in such areas as ad... lllS· 
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gained from many years or expe11ence oo 
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1nen rou ea.1001 arrord 'lo pass up 1h1s 
Yaluable resource. 
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co-applkants in the injunction, the 
court found no Teason to stop Bolton 
from selling his "backup disk ." 

Instead, the court simply passed a 
motion requiring Bohon to record all 
sales of the disk until some future day 
when the matter would come to trial. 
]n the event of a trial , the motion 
would become the bas.is of any legal 
award for compensation. But ev· n if 
Bolton paid up, the cost of .rocov ry 

, 	would far outwei,gh th damages 
hemse]v s. The legal process is ex ­

tremely slow in the UK, and the 
backup disk is still being sold . Fur­

' 	 thermore, practice at the UK Bar for­
bids a lawyer from taking a case on a 
specufative basis. Coun~l 's fee for 
pl.eading is paya.ble whether or not 
damages are recoverd. This makes 
"test cases·· such as this on - a rather 
Quixotic exercise. 

Oblique Threat 
In the Bolton case, an appar nt at­1 

tempt to persuade Bolton to d sist 
may hav undermined the posiHon of 
the plaintiffs . On the morning of his 
appearance in court, Bolton received 
by mail a trade-newspaper dipping 
describing the somewhat similar case 
of Vincent Cohen. London police a.r­
rested Cohen in connection with the 
alleged th ft and dishonest handling 
of source code belonging to the 
American firm Graham-Dorian Soft­
ware . Detectives interviewed Cohen 
and were thought to be considering a 
charge of conspiracy. {By a quirk of 
English law. one need not actually 

conspire to do anything illegal in 
order to be charged with conspi.r­

1 

acy .) 
The Cohen case has now been set­

• ' tled out of court, but the case was 
very much alive when someone sent 

, Bolton the clipping with the word 
, "arrest d" underlined. Clearly the 
1 sender of the clipping knew the date 

of Bolton's hearing, and that suggests 
the sender was an in terested party . As 
Alistair Kelman pointed out, if a 
judge learned that a plaintiff had in· 
dulged in. this sort of oblique threat , 
the plaintiff' case could only suffer. 

Cohen, incidentally, appeared a.t 
t he piracy conference looking 
unabashed. 

To Be a Pirate 
Against th is background, Ju Iian 

Allason's opening remarks are under­
standable . "If 1 were to start again in 
the softwar·e business," he said, '1 
would be a pirate. U's th quickest 
way to make money with the least 
risk that th r is in Britain today . l 
would buy a wide range of programs, 
copy them and resell them by ma Ii ­
order. Then if things went well, 
which they would, I would ge t bold 
and make the programs availab'le to 
dealers. lf he programs were so weH 
known as to be obviously recogniz.ed, 
then I wouM desc.ri be them as 
'backup copies.' " 

Al though Allason said addilion.aJ 
precautions would probably be un­
necessary, th aspiring pirat. couJd 
put aside an}' fears by following 
Ameri·can pr~ctice : ·Change a few pro­
gram .tines, renumber the program, 
remove the seria.I numbers, adver ise 
under a bland trade name, or buy a 
"cut-out" license from a ·company 
that has ither gon out of business or 
bought its license from another 
dubious and short-lived company. 
T he result is a "deck of cards" in 
which each company must be sued in 
ilu.m. This wrinkle is a receni migrant 
to the UK. first ma king Hs appearance 
in. the case of a backwoods outfit 
called Kansas City Systems. 

level IV,. Anyone! 
Despite its name, Kansas City 

Systems is li te.rally a backwoods 
operation . Its premises are a shack in 
a forest near Chesterfield , in the 
north of England. One of the British 
distributors of Level U1 BASIC and an 
associated moni tor, the Eastbourne 
software house A J Harding (MoH­
m rx). took Kansas City Systems to 
court for pirating Level III and resell­
ing it as lev l IV. Kansas City 
Systems' chief, Tom Crossley, argued 
that he had bought the software from 
one Sorrell. B Chapman, whom he 
met at a microcomputer show in Bri­
tain in 1979. According to Crossley, 
Chapman claimed to be tegit\mately 
seUing the software on behalf of the 
now defunct GRT Corporation . 

Clearly there is no way for an I 
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English court to test the validity of 
the American "cut-out" l ice~s . but in 
this instance ~he plain iffs won a 
qual ified vic tory. Using an unusual 
legal in:strument called the Anton 
Pillar order, he plaintiffs got hold of 
disks, documentation, and corres­
pondence belonging to Kansas City 
Sy terns . The Anton PiUar o.rder em­
powers the plaint.iff's legal represeMa ­
tive to act as an officer of tlie court in 
cases of suspected copyright infringe­
ment. The plaintiff's Jawyer can re­
quire the defendant, without notice , 
to open his premises to a search and 
to let the plain iff's representative 
take away any relevant documents. ff 
the defendant refoses, he i in con­
tempt of court. 

The Knock at Nig.ht 
WiU he Anton PilJar order play an 

impor tant role in the control of so t­
ware piracy in the UK7 Wall pirates 
fear the knock in the middl of the 
night1 AJis tair Kelman cails the An­
to n P ill ar order a " j ud icial 
inven tion, " no ting that Parliament 
ha never debated this unusual provi ­
sron for search and seizure. Bu t tlie 
Anton Pil1ar order has already been 
u ed several hund.red times . 

Although most commonly applied 
in piracy cases involving phonograph 
records and music tapes, the order 
was first inv·oked in a case of com­
puter piracy . Its namesake, Anton 
Pil1ar, was a German manufacturer of 
an emulator uti lity for ]BM equip­
ment. British di tributors of th utili ­
ty, however, started m.aking unli ­
censed copies and selling them at cut 

1 rates. When Pillar found ou ~ , he 
ought an injunction to stop the 

pira tes, and he successfully argu d 
that the evidenc.e needed to prove in ­
fringement could only be •eized by a 
search that took tlie offendei-s by sur­
prise . 

Kelman noted that a the op end o 
the market,, much business can be lost 
hrough organized software piracy . 

'There is now a risk from. organized 
crime-the big sharks who will b a 
real menace as the market develops.'· 
he warned . But so far, little evidence 
of organized crime involvement has 
surfaced . [n typical pi.racy cases 
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editors/word proeenol*. af-Edlt 1s a cornplete.­
ry tested, "no surprises.. screen editor suitable for 
any text processing task, including program 
writing and word processing. Its features com­
pare With the highly acclaimed "EMACS" editor. 
Even though Star Edit is at least as powerful as 
a1w other screen editor, it can be learned easily 
and quickly by both p11ogrammers and non­
programmers. Star~Edit incllldes: 

• 	 Mu'ltiple fie editing capabilities. The' user may 
edit severa 1I files simultaneously. 

• 	 Split screen option for view'ing. different files or 
p.ieces of the same file. 

• 	 The user has free and umestirict,ed access to all 
the file at any time, regardless o,f whether or not 
the file· wil fit in RAM. Th is means that the user 
may edit the f irst page, then the last page, then 
the first., and so on, without rereading:. This is ac­
complished through the use of " vin ua,I memory" 
residing on disk f ile. 

• 	 Optional "no return mode" jfill between left and 
r1ght margin) al'lows text to be ,entered without 
the use of ca rriage returns. 

• 	 Complete user manual and tutorial . 
• 	 Ability to enter ANY typeable character into the 

file 
•CPJi ~J;.1or"Od r~d!)m~rk Oigot. R ~ <Gil 

Someone familiar with an ordinary typewriter 
should have no trouble learning and using Star­
Edit. The novice need learn on ya few com­
mands to maike immediate use of the editor: the 
expe:ri,enced user will find that Star Ed" has a 
complete set of text manipulation commands 
(nearly one hundred)'. 

Requir·es: 32K CP/ M system wih 

cursor-addr,essable erminal 
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dealers supply a ''complimentary" 
copy of one d isk instead of .a discount 
on another; or a service engineer "just 
happens to have' ' a word-prooessor 
program that he can get the customer 
for a cash discount - say of 90 per­
cent. 

Only Amate·urs 
Home copiers, as distinguished 

from professional bootleggers, drew 
sharp words from Allason. Claim.ing 
that amateurs account for 99 percent 
of illicitly copied programs, Allason 
revealed the results of a confidential 
survey of PET users in the UK For 
every program bought from a 
1egit1mate source, Allason found, two 
and a half ·copies w re made without 
permission. The UK trade pap r 
Compu.ter Weekly con.firms Allason's 
figures. Commodor·e says its software 
cassette market has slumped to only 
40 percent of what i~ was a year ago. 
Even with many PET users changing 
to disk, such a decl ine in cas ette sales 
puts an intolerable strain on the 
markec 

I copying in the home less per­
nicjous than professional bootleg­
gi:ng7 From the amateur's point of 
view, illicit copyi.ng might seem a 
good thing. Certainly the surround ­

' ings are innocent enough; this so.rt of 

1 

copying takes pl.ace mainly among 
friends., at schools, and in user 
groups . 

But amateu.rs confront softwa r·e 
publishers w ith a dilemma; if 
pu hlisher.s take no steps to protect 
their programs, making a copy 
becomes the easiest thing in the 
world . On the other hand, if 
publishers use protection routines, 
making a copy is for many amateurs 
the most enjoyable thing in the 
world. Unlike semiprofessional us rs 
of software, amateurs have both the 
time and the enthusiasm needed to 
def at' protoctive measures. Peter 
Laurie, ditor of Practical Com­
puting, confirmed Allason's view by 
saying, "Any intelligent le~nage.r wiU 
make it (overcoming copy-protection 
measures) his first task of the day." 

The case of Microchess shows how 
severely amateur copying can 
damage sofrwar sa]es. Before the [n­

te.mational PET Users ' G roup 
published a method of copying 
Mkroc:hess, the game program 'had 
sold more than 100,000 copies . After 
publication of 1the copy method, sa.les 
dded up. By contrast, ~he semi­
professional program Wordcraft en­
joyed a dramatic increase in sales 
when the protection routin known 
as the "Dongle'' was incorporated. 

The Price of Free Copies 
The amateur' own long-t·e:rm in­

terests are actually dama,ged by copy­
ing software at home, according to 
Al1ason. As royalties decline , both 
authors and puhHshers become reluc~ 
tant to publ'sh. Until recently , ACT 
published 200 tit les; its list has now 
dwindled to 20. Th company no 
Jonger finds it worthwhile to publish, 
document, and support a 1ong list o( 
marginal sellers. Instead, ACT leaves 
programs with a smaJJ market to 
smaUer firm that skimp on documen­
tation and support, or t.o bootleggers 
who provide no support and who 
would never consider providing 
do umenta~ion. Becaus.e documenta~ 
tion is dearly a written work, it is 
subject to ~he provisions of the 
Copyright Act. 

Allason named some programs 
whoS"e publication stands in jeopardy 
b cause of pervasive softwar·e piracy. 
Among them are a financia.I modeling 
program cal?ed Nebula, produced at a 
cost of $600,000; Micromodelcr, 
which was to have sold for $900; and 
Dr Michael Brinson's elegant and 
useful AC Grcuit Analysis, with­
drawn from the marketplac . 

In brief, Allason said amateur 
piracy will have five consequences for 
the average sioftware buyer. It wilJ 
r·educe the range of softwar 
availa.ble, raise prices, and make 
companies reluctant to invest in soft­
ware development. He said piracy 
also leads to lack of support and 
maint nance, and djsco 11.rages 
development of software by cottage 
'ndustries which cannot afford to go 
t court to protect their interests. 

Allason disagreed with those who 
claim the solution to piracy is to 
reduce prkes paid by consumers . He 
cited a survey showing that programs 

REQUIRES 

481< APPLE II or I + SINGLE DISK 


SEE YOUR DEALER OR CONTACT: .r--------·----,
I J_EPl~ed-;Jf_ti~tin ar. r pJ J I 
I' 8!110 Brod;.roig., Dr.,S<i1!0 d0o4, lllp.,..,. Marlboro, Mil ro8'10 I 
I •301) &21-6&50 I I'm l nlcri!!$!i!!d: Pie~~ SoM ! 

o 160 Pag.e Manual 1J5.00 I
11· ~ o O.ta>i&d lniorrnoOon 

I N orn I 
I Addrms I 

C•l';' I 

t St• l·ll' -- Zip I 
L..---..---_,,,,,,..-- _,___.,_,J 

http:amateu.rs
http:copyi.ng


Z· 90 MICRO COMPUTER 
• Comp lete standalone Desklop System. 
• 	 Dua l ZOO Microprocesso< control. 
• 64 K RA , Twin Seria l 1/ 0 Porls. 
• 	Specia l Graphics for Business Presenta­

tion . 
• 	 Disk Slorage l rom BOO K l nlemal to over 11 

Meg.abytes optional. 
• 	 Fu ll line of Bus iness Software and Pro ­

gramming Languages provide-d by Zeni h. 
• 	 Proven Zenith Reliability. 
• 	 Nationwide Service Centers. 

Tho 0 11_ 1!y Goo'!' In Elcl~ 


Tile Name Goes on 


DEALERSHIPS AVAILABLE NOW! 
Zenith is building a Nal ional Ne1 work of Dea lers 
10 Market their growi g line ol ielCl-proven 

ic rocomputer systems. Zenith is in Business 
Microcomputers all the way. For ove r 60 years 
Zenith 1<1S specia lized in bui lding rel iable. 
economical products. Tl"lelr p roven experience 
in marketing through the local dealer assures 
that the Zenith Computer Dealer will enjoy along 
and profitable relationship. 
Check these support pluses: 
• 	 Support comes from th re-e para ll@I sources: 

e local d1slr ibutor, tl"le local facto ry repre­
sentative, and the local service center. 

• 	 A Floormg Plan lakes lhe Cash Flow Ris out 
or Sta rt-up. 

• Softwarn 	 Demonstrniion Packages enables 
yo u to learn and sell the so lware wilh,ou a 
large cash cornm1tmeot. 

• The Zenith name is reco,gn ize-d by your 
customer. 

Special "Show and Sell" A-cl vantages are 
available to those d a lers who get stared now. 
Don't delay, call r ig t now. 

PRIME SOURCE Delivers compu er systems that work . We ca rry a comp lete line 
of microcomputers and peripherals backed by in-house technical expert is-e. 
Prelested and Precon igured systems available. 

PRIME SOURCE is a stoc ing distributor with product ready ship. 

PRIME SOURCE Supports the dealer wi th extras such as flooring p lans, demon· 
SI ration soHware pac ages. sa les leads from national adve ti sing, and advert ising 
funds fo r loca l advert is ing. 

PRIME SOURCE sells to Dea1ers, Manufacturers. Systems Houses. and 
Independent Soft ware Vendors. We do not sell to end users. 

18380 Enterp ris·e Lane 
H unt~ ngton Beach, CA 92648PRIME SOURCE 

714/842-2208 .213/ 592-4201 DISTRIBUTING 	 O utside Ca llforn ia 800/854-6451 
Circle 302 on Inquiry catel. 



rnre~~rom CPI ~ Art Authorized 
Oir.ect HP 

Deailer 

I 

HUGE SAVfNG.SON CALCULATORS AND1 COMPUTERS 
Cal l 800.682·9250 in Californiil • 800-538.&560 In a·11 other states ini;tudina: Alaska and Hawaii 

408-624·0822 outside us~ • Te lu 172532 • TWU1036050om 
Bl•ti111u:a1 OperaIns A~aflab l B / &EllMAN/J.AP.AMESE/ff!EHCll 

Hours: 7:006:00 (P'Sll Monday.friday 

F/iO- H
1 

EWLETT 
~all PACKAR·D 

COMPUTUS PERIPHERAlS' sonWU:E 

HP.SS Built InPrinter/lape VlsiCa,cTM PWS 
SYS/CRT $2600.00 Graphlc Prese nlations 

HP..S3 Built In CRT !300.001 

Stlrveying 
HP 72WB P!ctle.r 1960.00 Baste Training 
HP 263l8 OPT 885 Prlnter 3160.00 Finant lal Decisions 
5% Dual Mashrr Rex Drive 2000.00 lnrormation Management 
S~ Single Mast..er Flex Drl~e 1200..00 

s~ Dual -­
aslof Flex Drive Call 

r Single Master Flex Drive Call 

161( Memory 245.01) 

Adv PROGi ROM U8.00 

N.EWI 82905A Hf 80 Column Prlnl.er 
W/Graphlcs 756..IJO 

CAL ON 
HP-125 Cortlputer 

CALCULATORS 

HP-32E AOV SCI W/STAT 44.00 

HP-33C PROG S.C I 12.00 HP41C SOFTWARE 

HP-34C AOV PROG S.CI 120.00 Financial D·Klsions 
HP.37E BUSIHESS 60.01} Seturities 
HP-38C AOV FIN 120.00 Statistics 
HP41C ALPHMfUMERICFllLL Home anaBeme111 

PERFORMA CE 200.00 
Real £.stale 

Hf.4 1CV .AlPHANU ERIC FllLL 
N:RFORMAHC£ QUAO MEM 265JJO 

PIHN'TER 308..000 
OTH1ER PROiDllCTS 

CARD RE:AOEIR 172.00 Epsc n Printer MX-80FT 

QU.A.D MEMORV 76c00 Epson Printer MX·l 00 

170.00 
170.00 

l70.00 

80.00 
80.00 

l70.00 

27.0() 

27.00 
.27.00 

27.00 

40.00 

Mees s11bje-cl to ch<'! nge without notice • Pr ices do not reflect !hipping a11d handling tharges 

CPI ­ P.O. Bex 22!3C ­ Ca:rme1, 1CA !i3S'?2 • 31851VI-a Ilona Mari~ 

ca11 for items not shown rn tni~ ad 

re copied whether they're priced .u 
$7 or $400. 

Few Are Innocent 
Consultan t Ian LHteFick ap~ 

preached software piracy with an 
honesty that refreshed s·ome and hor­
rified others, Stepping up to speak on 
'Why I Am a Software Thief." Lit · 
terick asked, 'Which of you can say, 
hand on heart, that you have never 
made a copy, or u ed on 
knowingly?" Fewer than five people 
raised their hands. 

Buoyed by thts mass confession, 
Utterick assuaged everyone's guilt by 
arguing that bootleg copies are in­
dispensable for software evaluation . 
ln the hectic and hyped atmosphere 
of a s!:ore he said, real evaluation is 
impo sible. Authors of good software 
have nothing to fear from unau hor­
izecl copies, according to Lit terkk . "If 
it's a good package. " he claimed, 
"H1 n there ar comp lling reasons 
why I should go on to buy it in the 
conventional way_ " 

Litteric:k's spe-ec:h implied tha t the 
unseen "customer" actually plays a 
vital role in lhe development of soft ­
W<'!re . With the help of the ama~·eu r 

pirate, poor programs are gradualty 
winnowed out, leaving th kemcl­
the 100-percent debugged , easy-to· 
nm, and magnificently documented 
software-selling for a song. [ only 
authors and publishers would show a 
little more gratitude! 

A great many amateurs would 
probably endors Litterick's s cond 
point : a sin le-di k user m1,st have a 
backup copy, especially if h has botl:i 
da ta and prog.ram on the one disk. 
What's more, Litterick said defiantly , 
what can any of the manufacturers do 
if the determined thief goes for bit-by­
bit copying? 

Countermeasures 
The conference raised many ideas 

for fighting software piracy . Some 
ar n wand theoretical , but most ar--e 
already familiar to Americans . 
A11ason ran down a list of anti -pira~e 
weapon that he thinks should be 
brand.is.hed immediately: 

• " Megabuck" lawsuits - the cost­
a ttrition weapon. 

-· 
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ofall your option at your 
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From formatting pri:nt:ed reports 
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every step of the way. And 
included wit:h the SuperCak 

oftware Package is a compre­
hensive tutorial and reference 
guide whi.ch introduces you m 
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us today for th.e name and 
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e The embarrassment factor. Perhaps 
saying "You know that 1 know" will 
be more effective i.n the UK's smaUer, 
more centralized economy than in th 
us. 
• Induced dependence, a strategy 
used by mainframe manufacturers 
who claim that only they can give 
cus tomers the documentation and 
backup th y need. 
• Licensing of users, gen-e al1y con­
side.red the most ·effectiv weapon 
against piracy. 

L.;i.urie believes licensing is the only 
effective way to combat pira't s. 
Although amat:eurs are too numerous 
and nergetk to be stopped from 

making illicit copies, vendors can 
stop real pirates by using existing pro~ 
visions of law to secure agreements at 
the point of sale_ lf the supplier's 
name is visibly coded in at the begjn­
ning of a program, and invisibly 
coded in elsewhere, there is a, legal 
basis for enfordng the or iginal license 
ag~ement, The visible rademark 
establishes a breach of contract; ~he 
invisible, if the illicit copier expunges 
it, establishes a breach of copyright. 

When. programs are intended for 
he mass~market microcomputer, 

Laurie see a contradiction in trying 
·to discourage copying by making the 
programs. hard to use . Software is 
made to be used; in fact, a license 

should permit the licensed user to 
maike t·he modifications he needs. Ty­
ing software to a specific machine or 
implementing a turnkey system 
would be self-defeating. 

The Case of ChessBaU 
Alistair Kelman gave the con­

ference a detailed and analytic look at 
the state of the legal theory of soft­
ware protedion. ln boch British and 
Am .rican law, th most desir.ab1e 
form of protection for a. comp11~er 
program is a patent, which conf.ers a 
monopoly on the owner. Unfor­
tunately, in the UK the Patent Act of 
1977 specifically excludes computer 
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software . But Kelman showed how, 
in the realm of computers, the ar­
tificial distinction between copyright 
and patent can. make a monkey of the 
law . 

Kelman described a game· called 
ChessBall, inven ~ed by patent agent 
Paul Cole. A board game combining 
chess and football, ChessBall is 
pJay d by two teams of three 
players - a Knight, a Queen, and a 
Bishop. The ball is on a grid and 
reacts to the arrival of a player in one 
of the surrounding squares a. cording 
to a comple set of rules. Goalposts 

stand wher~ the ]Gng and Queen are 
situated on a normal chessboard. 
The obj«t of the game is to score as 
many goals as possible in as t period . 

"H is possible to sell Ches.sBall as a 
board game, and it might be possible 
to obtain a patent for it." Kelman 
said_ "However, i is also possible to 
sell ChessBall as a tape which could 
b loaded into the dome:stic micro­
. omputer and played by the fam ily . It 
would further he possible to make <1 

special microcomputer where the 
gam of ChessBall was built into th 
electronic circuits. Under the present 
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law, the game on tape is not patent­
able but the designated micro might 
weU be.'' 

These ideas were elaborated up on 
by Laurie, who adva need the idea 
that a "device" is patentable and 
hence enjoys the protection oJ pa tent 
.law, which is far more buUetproof 
tlian copyright law . 

"Let us suppose," Lauri argued, 
"that you have a bright, patentable 
idea and wire together so~e discrete 
transistors to make it work_ T he 
resuJt is certainly a device and can b 
patented . Supposie that you take an 
uncommitted logic array .and con­
figure it to work like the transis tors . 
Again a device, and patentable . Sup­
pose you use a mkroprocessor con­
trolled by a program in ROM (read~ 

only memory}. The ROM is phys ica!­
ly changed by programmil'g it. The 
same program in EPROM (eras<ibJe 
programmable read-only memory ) is 
also a devic , even though the altera­
tion to the basic structure is just in the 
distribution o·f charge ." U the pro~ 
gram is in dynamic memory and the 
cha rge la ts on]y a. millisecond, it's 
still a device, he aid . 

By a quirk of the British Patent 
Law of 1977, a person can commit 
"contributory infiing.ement" of a pat­
ent if he helps someone e.lse infringe 
the paten by, for example, providing 
instruc ions abou how to do it. By 
this means, Laurie argued , it is 
theoretically possibfo to atch t·he 
s-oftware pirate. The pirate may, he 
said, be giving "ins tructions" in the 
· orm of softw<ire which, once loaded, 
becomes a paten~ infringem nt und r 
the terms of the Act. Th is appro<ich 
may or may not work; certain\y 
nobody in the UK h<is had the nerve 
to put it to the test. 

ew Concepts 
I.n the pro ess of trying to overhaul 

the Copyright Act of 1956, Kelman 
has suggested some nf!W' concepts that 
may help clarify legal thinking about 
the intellectual property called soft­
ware. One importan t concept. is thak 
of "transitory reproduction ." 

According to Kelman, a transitory 
reproduction occurs when, for exam· 
ple, a program is read into memory 



and u~d to perform a particular task. 
Altho1.1gh the program itself may be a 
copyright work, no blame is attached 
to usjng and reproducing the program 
for the brief period of its appearance 
on th video display terminal. Nor 
does the use of the copyright work 
dilu te in a.ny way the copyright of 
any material which the transitori1y 
reproduced program has processed . 

Kelman has proposed a new con­
cept called '' transmutation" to 
describe any computing whose fina1 
effect is to steal one person's program 
and render it in another form. He 
defines the term as the aut·omatic con­
version of a source work into an ob­
ject code by electronic::, mechanical, 
or similar techniques. Transmutation 
is in~ended to cover such fam"liar 
words as ''compile, " "assemble, " and 
"\nterpret ," which already have 
specific m anings in law and com­
puter sci nee. 

British courts already l:iave groped 
with th oncept of transmu alion, 
but the current copyright law has 
shown itself unable to cope with the 
n w concept. A notable instance is a 
recent case in which Sinclair Elec­
tronics sought an injunction a.gain.st 
Comp.shop, which Sinclair alleged 
had copied the des ign of Sindair's 
ZXSO pocket computer kit and ln­
troduced the copy in the US . Kelman 
bemoaned Justice Megarry's position 
that informat ion held in ROM could 
not b copyrigh t "because he couldn' t 
see it. " Kelman asked wh ther th 
rights to the Justice's own work , 
Manua l of Real Property, would 
disjnteg.rate if the manual were 
enh1red into the memory of a ·tom­
puler a a code, and then accessed by 
someone asking questions in "com ­
puter languag ." 

International Complications 
Although Kelman' cone pt of 

transmutation has found some favor 
with European lawmakers trying o 
draft a ha.rmonized copyright law or 
Europ in the 1980s, important dif­
fe!' nces exist between Continental 
and Anglo-Saxon laws on intellectual 
prop rty. These differences ma.y com­
plicate int·emationa.l softwm·e prof c­
tion. The Continental concept of 

"moral right" to intellectual prop rty 
is an example. In the US and the UK. 
an author sells inte.llectual property 1n 

much the same way as he would sell a 
piece of furniture. Th author gets 
money in exchange for rights to the 
property. According to Continental 
tradil'on, however, the author retains 
the right to hav his nc me asso iat d 
with his work, and to stop unau~hor­
ized versions of hi work from ap­
pearing, wltetlier or not he has sold, 
given away. or otheri.o.rise disposed of 
his pecw1iary rights with respect to 
the work. 

Will Continent I programmers be 
ab] to wield 'the concept ·of " moral 
.right" in defense of theiF creation 1 If 
so, could the Anglo-Saxon world bor­
row the concept? Will North Ameri­
can and B.rifsh programmers b able 
to defend their righ ts by pressing the 
important distinction between ' 'tran­
sitory reproduction" and ''transmuta­
tion "? Until these questions are 
answere,d , oftware authors and 
publishers can only hope to enforce 
license agreements signed at th potnt 
of sale. The laws on software piracy 
are all buc le and no swash. • 

--------------------------------­
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SD SYSTEMS KITS * * 'k50FIWARE* * * 
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TARBELL 
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200CPU . . . . . . . . . . . J95 . 
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Control Sy~lem 
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iAA Sy~tem · 1 
i 
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SL~~. S}I· to-use, flc~il>J~ packat;e5 from Micro 
lnform~l on 5}'s!enu . ........ . $1,5~ Mcl1 
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A new ronci!'p1 in report g.en.eraHi:>n , Use~ 
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d11:SCribj1 format of r porl . ul!lpl (l ie 
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vn<llHvn.d prmhn3, Includes CBS. From 

Dyn3mi Mi ropr~ so:ri\ssoc: • .. :SS95. 

d!BASE 11 
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softwue I<:> a microcomputer. Manual ' 
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Cornplch~ p0c · :'l~e with money b.'llck 

~\Ja rantee, . . ..... . .... ....... . . ·$625. 


COMMUNICA lONS SOFTWARE 
Eoob~e-s. communirntions, from a micro lo 

a L ~mi.inal or to a.11olh!!r micro, mini o r 
max i computC'r. Source code=: .. , ...·s:zso. 

MJCROSOIT 
BASIC-SCI lint rprclgr) .••.••.•• . S33S. 
BASIC COMPlLER~ . .. . .. .. . .. . . S36C. 
cooo - ev ............. ,....sno. 
FOR.TR ·SO... .. .. ........S43S. 
X-MACR0-86: . . . . . . . . .. . . .. ..S275. 
muLISP/ muS.IMP: •..••.••......Sl90. 

MJCROPRO 
WORD5TAR; ..•.......... , ....S4l5. 
MAIL MERGE: .. . .. . ........ . .. $125. 
All MI r<O<C fl ~nd Mi ropro sofh,..•a re 
available 011 8". IBM compatible. singl<: 
si<:le-0 n;~i'" Write or :ill lor price ol'I 
o lh.4!1' Mkropro and Mkroro(t p.roducls. 
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Networ,k Tools 

Ideas for Intelligent Network Software 

Some people foresee electronic in­
forma Hon as the currency of the 
future: those who have it will use it to 
get more, and those who don't have it 
will be exp]oi.ted. Actually, money 
probably will continue to be the cur­
rency for years to come, but the com­
puter will be he primary tool for con­
trolling its flow. The key to this flow 
lies in computer networks. With the 
price of individual computer drop­
ping, more people axe so.lving their 
problems wi th compu ter networks, 
rather than with a single large com­
puter. 

Networks are more than just con­
nections between computers. The 
physical connection-be .i t a twisted­
wir pair, phone line, or atelli te 
transmission - is of htt.ie conse.quence 
compared with the software that uses 
the connection. 

Personal Computer etworks 
Mos network software devel ­

opments aim to define protocols with 
sufficient generality to last a dec"3de 
or more. ARPAnet , X25, and 
Ethernet , all primarily computer~to­
computer networks, are now the 
focus of computer vendors' a ttention. 

But another group of networks use 
computer-human interfaces to pro­
vide inte·ractive se·rvices. News and 
m ii syst m , s:hopping mar ts For 
software releases, and bulletin boa.rd 
all fall into this ca.tegory . 

In thes networks, information 
dea rly is no t currency but instead the 
commodity being paid for . (You may 
b come painfully aware of this upon 

Pelu B Reintje 
Rte 3 Box 85 

Mor.ehead City NC 25557 

receiving mon thly bills from the 
telephone company and the "infor­
mation utilities.") 

As a personal ,computerist, you 
have special needs tha ~ should be 
taken into consideration by the net­
working so.ftware. Id ally, your 
home computer shou Id become an in ­
telligent node on the network, mak­
ing the n twork connection process 
invisible to you. Under such a 
system, your compuh!r can call up 
the in.formation ser ice at night, 
when. rates are lowest and the net­
work response time is probably at its 
best. 

An intelligent node system has 
another valuable application : a set of 
Files on one compu te.r can be trans­
ferred aut :maticaliy to another node 
on the system. Each night when the 
network is activated, system A calJs 
sys em B to determine which one has 
the late t version of ea·ch file. The up­
dated file ]s then cop~ed over the out­
dated one. You can spend a:Jl day Fri­
day editing your resume on sys'I' m A 
at work or school, then get up Satur­
day morning to find the edited ver­
ion iri your home computer's file, 

ready for urther use or revision. A 
similar procedure could be used to 
send revisions of operating sys terns 
and even th network programs 
themselves. The command to activate 
th . network can be executed at any 
time iJ a transac~ion is required befor 
the usual late-night activation. 

An Intelligent Node Program 
With the needs of the personal 

computerist in mind, I have design d 
a set of modules that provide a b;isis 
f r networking. 1 tried to make the 
modules very ge.neral, as wen as com­
pact and efficient enough for use in an 
actual networking ystem . In any 
event, the modules should prove 
us ful in tryi ng out new protocols 
and adapting quickly to different net­
work interfaces. 

Designin · a ne work from the 
ground up provides the advantages of 
control over th planning and regufa ­
tion of protocols and transactions. 
James Martin 's book Sy tems 
Analysis for Telecomm~mications is 
recomm nded to anyone in terested in 
designing a twtwork . Ano ~he r 
valuable book is Software Too/5 by 
Kernighan and Plaugher, from whom 
l have borrowed the idea of pre­
senting modular programs as a s -t of 
tools . In this case the oois ar for 
developing a network system. 

Desirable as it may be in some 
ways, designing your own network 
reates the immediate problem of in­

terfacing with all other informat ion 
services. For the microcompu ter 
owner, a. more realistic ,goal wouid he 
designing a general-purpose int race 
to converse with other machines on 
the network, and then designing a 
local protocol to "ride on top" ol: the 
int rface. The designers of th X25 
network architectu re anticipated this 
probl.em when they specified X25 in 
s veral distinc t layers. Only th 
lowest level is in contact with the net­
work . The higher levels behave s iJ 
they were sending a.nd receivlng data 

http:probl.em
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<iooss the network in a more abstrac t 
way.. 

The lowest (physicaD level of any 
network can be imp]emented with my 
proposed networking modules. T he 
user level could be fashioned to ap­
pear t·he sam as X2S or the ARPA­
11et . 

T h e .following specif ica ti ons 
describe software modules needed for 
a basic network capabHity . The 
ource cod es for five of the 

functions - DIALER, PRO MPT , 
CO NVERSE, T RANSLUClD, and 
TRANSACT-are given after the 
sp dfkations. These functions can be 
implemented in whatever lang:uage is 
available , and under any operating 
system or monitor the user chooses. 
Once the functions ar available , the 

rwironment will be reasonably i.n­
dependent ·of the opera.tin" system, 
and future utiliti s designed for this 
environment will be easier to install. 
The functions can mak·e the network 
protocol easier to implement and put 
the t ransaction processing on a high 
level. 

At 11 

WATCHDOG and ALARM 
tworking, a real-time process, is 

slow and has a wide tolera.nc·e for 
speed fluctuations. Bu t because prn­
to ols still must be executed in the 
proper sequence and in a consistent 
time frame, interrupt handling is 
needed for timing functions as well as 
for input and output. 

Many large networking computers 
have multiprocessi ng operating 
ys tems. Th y can have several tasks 

runn.ing at once, trading off central 
processing unit (CPU) cycles, and 
ach task can be doing part of the job. 

The most important tasks are the 
ALARM and WATCHDOG func­
tions, and I have .included them 
among the modules . ALARM tells the 
system when it is tim for a t ran ac­
tion, or when certain ervices are 
available on the network. WATCH­
DOG watches the ne two.rk traffic: and 
steps in if a c nversation gets bogged 
down l n protocol. 

l n networking, perhaps more than 
anywhere else, error recovery is 
crucial. Whe·n two comput.ers are 

96K C.P/M® 

(For your TRS-80* Model II ) 

Mult1iple Job Executive 
Add a whole new di mension to your 

TAS-BO Model II . Let it work while yoll 
work!! 
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talking oveF a voioe-gr.<ide li ne .!JJ 4:00 
in the morning, they could ea.sily get 
out o.f step on a bad byte. In this case, 
you would at least want to m!llke sure 
a te1ephone connection i:> broken, and 
you probably would like the com­
pu ters to se t tle their di ferences 
without waking someone up or hav­
ing to start from scratch the next 
night. T his iev I of error recovery 
may sound formidable, but a few 
tra tegies can solve most common 

problems while enabling your com ­
puter to dedd when it is hopeless ~o 
continue trying. 

The WATCHDOG and ALARM 
functions can also be implemented on 
the typica1 personal computer system 
withou t multiprocessing. A timer 
with jnterrupt ·capability is required, 
and a real- ime dock wi~h interrupt 
alarms would be best. 

Both the WATCHD O G and 
ALARM functions can be im­
pl mented in the same timer-int"errupl 
routine with a global flag to sigl1ify 
whether the norma I ALARM mode or 
the WATCHDOG mode ls acOve . ln 
using the ALARM funchon, a pointer 
in the AGENDA (a file specifying ~he 
transactions that need to be per­
formed) shows what the next activity 
is and when it's s.chedul d . The timer 
is then set for ac tiva tion, and the pro­
cess goes in to a wait state. When the 
interrup t occurs , the jnterrupt 
handler notes that it is in the alarm 
mode and jumps to a routin which 
star ts up the desired activity .. 

If you are starting a process which 
may get hung (mean1ng you may wait 
forever for a t ra.nsaction to be com­
pleted), set the TIMER function to 
WATCHDOG, start the timer and 
start the process , U he process is not 
finished before the timer causes an in­
terrupt, the handler will see that it 
was activated as a WATCHDOG , 
and it will look around for an in­
c-omplete transac tion. Then it can 
clean up the failed action, dosing or 
removing any files the transaction 
used and incrementing a counter to 
keep tra.ck of the numb r of failures . 
lf this counter e.x ceeds a certain 
threshold. the transaction wm be 
removed from the agenda and 

Circle 16 on lnqullf'Y can;!. 
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11eported as a foiluroe. 
The flow of control when the timer 

interrupt occurs is shown in figure l. 
The ~imer-interrupt handler provides 
the synchroniza.tion . When the 
system has finished its nightly trans­
acti.ons, i.t may print a status report 
sjmilar to the one in figure 2. 

TIMER 
Set the timer to wait for a specified 

time. It can be set in seconds, 
minutes, or until an actual hour if a 
real-time dock is available. When the 
time is up, the interrupt routine wm 

TIME.R GOES 

be ac.tivated. either in he WATCH­
DOG or ALARM mode. 

DIALER 
D1ALER is a procedure for diaJiI\g 

the phone number of the .remote com­
puter . This softwar (see listing 1), 
ph.is a simple relay d:riven from an 
output port, can substitute for an ex ­
pensive auto-dialer . Because 
telephone service supports pulse dial­
jng even in areas with Touch Ton 
service, this procedure is a very cost­
effective way for your computer to 
make phone calls. The phone number 

OF : 

NO 

CLEAN UP. 

PUT FAll,,.EO TASK 

BACI!< 0 AGENOP. 


- -----1 IHCREASE HUMBER OF A IES 
IF T RIES :. T, T/l.Si< 
FAILED. LOG IT AhD 
RE"OVE FFIOM AGE DA 

SET TIM~R . 

GO TO 
SLEEP 

ACTIVATE 

NETWORK 


\WAKEUP CALI,.. 
PR.INT STATISTICS. 
ENTER INTE RACTWIE MOOE. 

Figure 1: Flow of control when the timer goes off. 

Good Morning 

Nocturnal Network 

Successful Transactions 

MAIL; NEWS 
FILE x from remote 
FILE y to i:: emote 

MAIL; NEWS 
NEWS 

Unsuccessful Transactions 

FILE n to remote 

MA.IL 


Summary 

Time on 

2:03 
2:19 

3:10 

3 :. 45 
3.55 

L·OG OAT 
FROM 
SENSORS 

js l1epresen ed a an array of 20 
characters. The only valid characters 
are the digits 0 through 9 and a dash 
(- ). The dash is .interpreted as a 
pause in the dialing sequence . 

PROMPT 
This routine, shown in listing 2., is 

called with a sample prompt string 
.and a pointer to a buffer of text. ]t 

determines whether the prompt 
occurs in the text, returns the offset 
in!:o the buffer, or returns a negative 
numb r if the prompt is not found. 

When you are conv -rsing with a 
remote host system, a prompt from 
the host· signals that the system is 
waiting for a command. On IBM's 
OS-360, it migh t be the word READY 
and a new Hne; on the U IX 
operating system it. is usually a per­
cent sign followed by a pace. Your 
system needs to recogniie the prompt 
coming from the remote system and 
respond to it appropriat ly. Thi 
recognition is especially usefu1 during 
the log-on procedure, when the 
system may have· a status message of 
indeterminat - length. 

An alternate· scheme for recogniza 
ing a prompt lfi the input streoim is 
detailed in the TRANSACT pro~ 

cedure. 

CONVERSE 
The CONVERSE function in listing 

3 attempt to carry on the diafog con­
Tl!xt corrtirmed m1 pag•? 15 

8:02 May 19, 1981 

Time off tries 

2:18 ·666-6666 1 
.2: 40 777-7777 2 

3:20 888-8888 1 
~• 

3: 50 111-1111 4 
4:10 22.2-2.222 4 

Figure 2: A ~amp/2 rl!port summari.zitig Ori! i:ictivitie-s of tlie pre-cl!ding r1iglrt. 
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Ll!:Hns 1: The modul~ for dialing a telephor1e tiumber usi11g .a simple relay to creaf.e p:ul5.e.s . 

module dialer; 
(********************************'****************************) 
(* *) 
(* Dialer is a function whi ch alternately opens and closes *) 
C* a relay on a phoners hook switch to tdlal' the number of *) 
C* the remote comput.et:. *) 
(* *)
<* Copyright 1981 by Peter Reintj es *> 
{* *) 
(*************************************************************) 

type 
0phone_number .ARRAY [ L • 2 0) OF CHAR; 

const 
HMASK. 
PAUSE 
HI_DC 

-
= 
= 

100, 
10000; 

400, 

(* 
(* 
(* 

bit in register for 
constant. fo·r pause 

These two .numbers 

relay 

set the 

*) 
*) 
*) 

LO_DC = 600; (* duty-cycle Of the relay *) 

var 
i, j, n: INTEGER~ 
c • CHAR; 
exit. ·: BOOLEAN; 

r 
external assembly procedure relay( data INTEGER)1 

procedure high; 
var 

i : integer; 
begin 

(* relay is an assembly language routine to set the *) 
(* output po!t for the dialer to t he value HMASK *) 

relay (BMASK); C* turn bit on *) 
f o r i: =O to HI_DC do ; (* relay on *) 

end; 

procedure low1 
var 

i : integer;
begin 

relay (-HMASK-1) .~ (* this inverts HMASK *) 
fo.r i: ""o to LO_DC do ; (* relay Off *) 

end; 

entry procedure dial.er Cte1en111m: phone_number>; 
C* telenum is at most 20 chars, terminated with a null *) 

beg i n <* begin dialer *) 
C* null char is after the last digit in the array *> 

for i~=l to 20 do begin 

c :- telenum(i]; 

cas·e c o.f 


Li:;Jing J corrthmed on µag11 15() 
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SOFTWARE PHOFESSIONALS 

New Dimensions i·n 

Software Technology 


At G eriera I Electric dev·elopi ng new gen·erations 

of software is j1ust part o om commitment to advanc­

ing the state of computer tectmo logy. Our lechnical 

environment includes the very l1atest in computer 

hardware (3033, 3081,. VAX 111780, JES 2, 

ACFJNCP, ADABAS and MVS) as well as 

technical suppo·rt unsurpassed 

wHhin the Industry. 


Among our current proj·ects 

is t.he -development of 

large scale, distribu· 

ted information pro­

cess ing systems. In 

developing these sys. 

terns GE software pro­

fessiona ls have utiliz­
ed some of the most 

;nnovatlve des~gn ap· 

proaches seen · in in· 

dustry today. Presently 

we have positions available 

for ind'lvlduals rooki ng to ad­

vance their caree.r in one of the 

world's most sophisticated hard· 

ware./software computer environments. 


DATA BASE .ANALYSTS 

Responsible for data requirements aoaly­
sis and subsequen1 selection of approp.riate 

data management approaches lncl L1d lng dala 

base mamll91ement systems ·evaluation. 


COMPUTER SYSTEMS ARCHITECTS 

Responsible for requirements analysis io 1h-e design of 

of large scale Computer Systems to support on-line in­

formation management applications. Du ties Include 

selection and specmcatlons of: 


•Computer Hardware•Operatlng Systems 
• D·ata Management Systems 
•Telecommunlca.tlons Systems 

MiVS SYSTEMS PRO·GRAMMERS 

Perform SYSGENs, maintain and tune MVS. serect and 

instal l program products. Develop MVS ·enhancement, 

HIW·SIW·interfaces, and 3705 tel·ecommunicatlons ap­

P ications. 


DATA BASE DESIGNE-RS/A DMINISTRATORS 
Perform data base design administrahon and imple· 


mentafon tasks for 1arg1e scale data syst.ems 

us ng ste1e·of-the-art data base management 


tools. Analyze data base r·equirements. 

Design and select me structures; ac­


cess methods and data manage­

ment techniques. Install, main­

tain and tune vendor sup­
plied data base manage­
ment packages. Provide 
data base support and 
technical lnterfac·e for 
data base design, query 
and update utilities. 

scr.ENTfFIC 
PROGRAMMER/
AN.ALYSTS 
Develop design ap· 
proaches and implement 
state-of-the-art, h i·gh 

technology pro.grams . 
Knowledge of structured imple­

menta ti on env i ronment with 
related documentations and design 

reviews a plus. 

Genera ~ Electric offers excellent salaries and 
benefits inctudlng a comprehensiv·e dental plao 

and liberal tuition assistance. And our relocation tor 
el ig ib,le senior leve l professionals includes: 

• Rap d cash pay.ment for your current home • Clloslng1 
·Costs on both current and new ho·me • Attorney's 
fees• Mortgage· orlglnaUon fees or points. 

Our facility, located in suburban Philadelphia {Valley 
Forge), provides easy access to seashore and mountain 
re,sorts as weB as some of the nation's leading ed:uca­
tional and cultural facillltles. 

General El:ec1ric is looking torward to discussing your 
future.. . and ours. For conftdentlal consideration forward 
your re·sume In complete confidence to: Mr. WUllam E •. 
Samo, GENERAL ELECTREC, Space Systems :o vis on. 
Department BY·40, P.O. IBox 8555, Philadelphia,. Pa. 
191.01. An Equal Opportunity Employer, M/F. 

GENERALfj ELE CTRIC 




@®UiJ0 [Ji][)@ 
@[Ji][) o @ 0 mail order 

Th.is is just a sample of our everyday .l·OW prices. 

64K* 
ONLY 

$ 
1 48K for only 

$1089"48 K Appre II Plus with 16K Ram ard 

.Apple Dis.k I~ Dri1ve. w/controUer. . .. $49 
Dis.k U Drive, Add-On .. . . . . . . . $43 
Silenty.pe :Printer . . . . . . . . . . . . . $ 9 
Hayes Micromodem II. . . . . . . . . . . . 99 
Eps.on MX-80 w/ap!ple card . . ... . . . CA 

VI DEX 
Ir------------------~ MICROSOFTfff
VIDEOTl:RM z-80 SOFTCARD 

1982 Cata1log69 $299
In O'dt.'f to keep Cul ~ aroe !roe de.., IOI ~ melt."" 
;,c rt 1116 <~ LO 1eceM! ~ l'I'-"' utolog 

NAME ______ _ ZEN IT!H 12 INCH16K 
RAM CARD llDDRE55------ ·GREEN SCRE.EN 

VIDEO MONITORory__STAT _ZIP__

$130 $149 
~-------------------

TOLL FREE ORD·ER LIN'E 00 854 6654 
.in California or outside . 
th·econtinentalU.S. (714) 698-8088 

See pages 503 and 3 71 for more dlscou11t prJces and order rnforrnatlon. 
Clrc[e 102 on Inquiry earn_ 
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W 're in th bu ine 

Let's face It. When you order anything 
through the malls you never really know who 
you are deailng with. We at Consumer Comput· 
ers real ze this every ume we talk to you or re­
ceive a letter from you. We do our da rndest to 
see that you riot onty get he In ormatlon and 
help you need to Intelligently place your order, 
bu also lhat the prtce we give you Is the best 
you can get anywhere. 

We've been airound. Consumer Computers 
has been actively serving people's computer 
needs In the San Diego area for 5 years now. 
We will still be here tomorrow, and the next day, 
too. So when you deal with Consumer Comput· 

@@ 
@@ 

•of av1ng you money. 

ers, you can rest assured that you're dealing 
with people that are thoroughly famlllar with the 
t>usiness of selling computers. We pledge to 
see that any order placed with us Is handled 
with the utmost efflc ency and care, from tile 
time the order Is placed until It arrives at your 
doorstep. And if you have a problem, we think 
you will ftnd that e expertise o our Service De­
partment ls unmatched for the quality of their 
work, and the speed that they have your equip­
ment !Jack Into your hands where It belong!i. 

That's Olir promise. That 's Consumer 
Computers. 

mail o,rder 

5ee our adVertJsement on previous page 

Clrclo 102 on I n.([ulry card. 



'<O>': exit :=true; <•null 	character *> 

1 4 1•1 1 ,'2',''3 1 
, , 5•, 


I 6' , '7 ' , 'I 8 t , I 9 • , 0 • : beg in 

C* integer value of digit *) 	 n := ord(c) - 48; 

if (n=O> then n:=101 
for j:=O ton do begin 

high; 
(* toggle relay *) low ; 

,end; 
end; 

•- 1 : for j:""-1 to PAUSE do; (*pause*) 

otherwise begin
writelnC'erro!. bad digit 1 ,cl; 
exit : = true; 

end; 
end; C* end of case *) 

if (exit) then exitloop; 

end; 

Llsti.ns. 2: The module to recognize a prompt from the l1ost comp11ter and take appropriate aclio11. 

module prompt; 

(***************************************************************) 

{* Prompt is a function which searches a text buffer for an *) 

(* occur rence of the •prompt' a string specified in the array *) 

(* prnt [) • It is called prompt becaus·e it will most oft,en be *) 

(* used to wade through extraneous system chatter to determine *) 

(* if the remote, sys,tem came back with a t prompt' • *) 

(* *) 

'(* Copyright 19·81 by Peter Re.intjes *) 

(* *) 


(***************************************************************) 
type 

buff er = ARRAY [0 ... .2047] OF CHAR; 
buf @buffer;;::i 

pr: om c STRING 50; 

entry function prompt(pmt: prom; bptr: buf; off,len:INTEGER):INTEGER; 

var c CHAR; <* temporary character *) 
i,p INTEGER; 
lpmt INT'EGER ; 
found BOOLEAN; <* boolean true when prompt i,s matched *) 

begin 

found := false; 

lpmt : = lengthCpmt>; 

p : = o, 	 (* pointer in text buffe r *> 
c : 0 bptr@[p+offl; C* c gets first character*> 

while{ NOT(found) AND Cp<len-lpmt) ) do begin 

L~til'lg 2 con t 1m.ed 011 page 154 
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Howto break the 8· 

It's not as hard as you think. 

Forget comp ex designs. And 
two-year waits. 

Ail you do is get your hands 
on the ntel 8088. 

And then leave the other 8-bi 
systems s~and ing in your tracks. 
Without breaking he bank. 

Because the 8088 gives you 
two to five times the pertorm­
ance 01other8-bi p rocessors. 
For a whote ot less. 

In tact at$ 4.10for1.00 pieces, 
75% less than last year. (Because 
high volume shipments are 
already pushing the 8088 down 
a super fast price curve.) 

And about 20% less lhan you'd 
pay for a ZBO or MC6809 system. 

For some simple reasons. 
The 8088 runs at ull speed 

with s'ower speed memories 

than you need for other 8-bit 
mlcroprooessors. 

And about 1/3 less memory a 
that. Thanks to its power1ul instruc­
tion set that helps you reduce 
the size of assembly language 
programs. 

Which together with the 8088's 
library of high level software 
(Pascal. CP/M, Basic and Fortran) 
should help you cut the other part 
of system cOSIS. The part that's 
larger lhan hardware. 

But even though you're paying1 
ess, you 'll be getting more. 

Like 1-megabyte address~ng. 
Extra power for 16-bit number 

crunching. 
And faster string processing. 
Fact is, our recent benchmarks 

show ttie 8088 runs circles 
around a Z80A, Z80B or MC6809 

without 

when i comes to terminal and 
small business applications. 

But don't th ink you have to stop 
there. W~h any of our iAPX 88 
multiprocessor config1urations, you 
can give perforrnanee an added 
boost-and still keep the cost 
and simplicity of an 8-bit system. 

For 100 imes the throug1 h­
put on number crunching, -just 
choose the iAPX 88/20 system. 

Relative Performance 
lnml ZJog MororolB 

8088 Z80B MC6809 
(5 MHzJ (B MHZ) (2MHz) 

Computer 
Graphics t.0 0. 1 0.05 
16-bit 
Multiply 1.0 0. 17 0. 5 
Block 
Move t.o o. 75 0.4'9 
Full details of these benchmarks avai/ab.re 
in the iAPX 88 Book. 

http:avai/ab.re
http:4.10for1.00


---­
' 8088 

bit performance barrier 

going broke. 


It combines the power of the 
8088 with our 808 7 numenic 
coprooessor. 

Or if you 're worried about 
getting bound up ln '1/0. Don't. 
Select our iAPX 88/1 1 system 
that speeds 1/0 processing three 
to five times by putting an 8088 

Jus clip this coupon and send 
it wi·1h $5 to Intel Corporation. 
Literature Department, 3065 
Bowers Avenue, Santa Clara. CA 
95051 . (Or call 408-98 7-8080.) 

W:!'ll send you the book on 

together w~than 8089 1/0 r -- - - - -- - - - - ­
processor. l Name 

how to desi.gn iAPX 88 systems 
and a coupon good for one 
free 8088. 

Everything you need to start 
break ng through barriers ­
withou t going broke. 

c ircle 405 on lociulry ccir'd. 

- - - --- - - - - -- -, 


Then there's the fact if you ever ·. - --- ---------------- ­
d~ide to make the ju~p o 16 I Tltle 
bits. you won't have to iump. The ~ --------------------- ­
8088 is 100% software compati- ~ Company e...._ 1n ro1 1n1 n;i~en.i~9etil~rn.
ble With QIJr 8086 r Japan: lnlelJ-"- 'Rlt.'YQ. Ufllled Sl.r! IM81'1!1C:al\lld111n 

· . ·. ' , • ~lliht10r$: All~nQC . Alm;J!C/Strwm, Arrow EloclronM;.1.

Because we don t: thm k y9u I Address ,,.,1'1111ElectronlCa.Cocmx>nerrt Spec.alt-. Hamil1ani'A'.. l'll!I 

·should ha' r.0. fQ sen0Ut yQUr future !-larn.llOt'lfEli!C'lro Sii - ~;iiv~. lfld\1$~I Coml)Qncimti., 
v <;i I ""°'1 r, I.. ,._ V<iroo. ~· 015lrobu110n Group. Zen!ror>ies 

ta get the best deal on price/per- City • ., tel d 
formance today: I 1n ,e I1Vers I 
A~d to pu.t you in the right frame ' State/Zip solutions I 

of mind. we re ready to make I 
I 

· I 
you an offer. Lum.i~pe~~n. ________ _ ________ __ ~o...J 



i : ~ l; 

while ( fc=pmt<<i>>) AND ( i<,,,,lpmt)' ) do begin 


i : = i t 	 l; 
p : "" p + 1; 
c := bptr@fp+offl;
end; 

(* while 	c matches next char in pmt*) 

C* Lf ent i r 'e prompt recognized, i wil1 equal lpmt+1 •) 
C* if part of pmt was seen, we must move p back *) 

if C i <"" lpmt ) then begin 
p : = p - (i-1); 

end; 

if ( !. "" lpmt+l) then found : "" true; 
end; 

(* if found, offset of prompt into text buffer passed *) 

if found 	then prompt : "" p 

else prompt := -1; 


end; 

Tex!' contin ri<ra from pase 144: 

tained i.n the Hte SCRIPT. for in­
stance, SCRIPT may contain the 
dialog necessa.ry lo Jog on to the 
remote system. This fundfon wiU be 
invoked afber the number has been 
dialed and the remote system ha.s 
answered. lf CONVERSE does not 
get ~he response it expects at any 
point in the conversation, it can drop 
back t'o an earlier :part of the conver~ 
satior1 and try to pick up the thread, 
However, if it continues to find errors 
and can' t get through, it will give up 
and t.ell the transact ion processor to 
l ry again later. 

CONVERSE aUows the system to 
log on to interactive services designed 
for a bum.an interface, and to give the 
local system access to these services 
without operator inter ention, h also 
Tets you test new protocols by pro­
v id in g a tahle-drill'en protocol 
handler., 

If the remote sys~ei:n has a 11espon~ 
us d to indka.te a_n incorrect sequence 
(for ,example, INCORRECT USER 
N AME-TRY AGA[N ), tha~ 
:r,esponse should be included in the 
model of a normaJ dialog . Giving ~he 
l'"emote ystem an empty Hne instead 

of your use.r name m.ight be one occa~ 
sion for generating the response. 
Having this message in your dialog 
will give you a r-ecovery point. ff 
something happens later in the dialog 
and the system r,esponds with IN­
CORRECT USER NAME-TRY 
AGAIN, you will be a b]e to pick up 
the conversa lion at the appropriate 
poi.nt. 

CLEANUP 
lJ the WATCHDOG wakes up and 

sees that a. specified transaction was 
.a.dive, it calls the CLEAi UP fu nctior1 
to shut it down. If the number of tries 
for this transac.tioP exC<!'eds a prede­
termined limit, it is. taken off the 
AGENDA. 

TRANSlUCID 
This is a shell, or c:ommand~li.ne. 

program "";hich interacts with the user 
at the keyboard. The primary func­
tion of TRANSLUCID, shown in 
listing 4, is to make the locaJ com­
puter look like a terminal. passing in· 
Formation from ~he user's keyboard 
to the network and sendjng the data 
from the network to the local video 
display or printer. A sec:onda:ry, and 

equally important,. funct:ion of this 
program is ~o redirect the informa Hon 
flowing through it int'o a fi]e, or to 
use files as the source of text to be 
substituted for the keyboard . Usi.ng 
the "transparent" monitor to conduct 
trans.actions manually will sh.ow you 
the dia]ogs which must takie place be· 
tween the computers. 

The GETC an.cl PUTC functions 
handJe character input and output 
from the user terminal or Hies desig­
naood by the rediredion commands. 
GETREMOTE and. PUTREMOTE 
se:rve the sa.me function on the net­
wo:rk (modem) side. The first param­
eter to these rout ines spedfies the 
channel over whkh the da,ta. is r-e ­
,cei ved or .sent. The channels in my ex 
amp1es a re the terminal inpu ~ 

(STD] ), the output channel to the 
term.i.nal screen (STDOUT), the out· 
put to the modem ( -ETOUT} and the 
return data from the modem 
(NETlN ). All other channc]s 'n the 
programs are to files on the loca I 
:system. 

The second parameter is the char­
acter variable, and the third (GET 
.functions or1ly ) is the WA[TI 

http:c:ommand~li.ne
http:indka.te
http:necessa.ry


listirig 3: The it1put/ outp11t module. CONVERSE. 

module converse; 

(*****************************************************************)
(* *) 
(* Converse is a function which alternately transmits lines of *) 
(* text and receives them fcom the remote unit. It monitors this *J 
C* conversation as it proceeds, attempting to recover if it *) 
(* gets out of step. I~ then returns 0 if the conversation was *> 
(* successful and a -1 if it failed. *) 
(* *) 
(* Copyright 1981 by Peter Reintjes *> 
(* *) 
(*****************************************************************) 

external procedure putremote ( c : CHAR)~ 

external function getrernote ( var ·c : CHAR; wflag • BOOLEAN ) : INTEGERj 

entry function converse <£name: STRING 20) : INTEGE.R: 


( * f name is a file of text strings terrnina ted by NULL. *) 
C* Every other string starting with the first one is *) 
(it what the local unit sends, the next line is what we *) 
C* expect to get back. The file starts with a NULL and *> 
(* is terminated by two or more NULLs. it) 

const 

NULL "' '<0> ''; C* reference character *) 

ATTN = ' <12>'; (* interrupt remote computer 1t) 

HOLD = 100: (* max time de l ay for each *) 


(* character from the net *) 
wait true; 

nowait = false; (* options for getremote call *) 


var 

Cr en CHAR; 

i INTEGER; 

errors : INTEGER; 

error INTEGER; 

done BOOLEAN; 

giveup BOOLEAN; 


procedure 	recover~ (* call this as many times as you want *) 

var 
reply : STRING 180; (* longes.t. response from remote *) 
found • BOOLEAN: 
error,i,time INTEGSR; 

begin 

if ( c <> 	 NULL ) then begin (* enor recovery *) 

errors :- errors + l; 


putremot·e (AT'I'N) , C* get remote• s attention *) 

1reply ; - ' ; ( * null string for response *) 
time : - O; (* wait fo .r: the response *) 
while ( time < HOLD ) do begin 

error : = getremote(cF nowait); 
Li51i11g J cot1tiui;'1d on pag~ 156 
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!. is ting 3 conrr.tt~ed: 

i f (error ~ OJ then begin (* we got one *J 
append ([eply, c>, 
time : = O; 
end1 

time : = time + l~ 
end; 

( * If we waited long enough, the response is in I eply •·) 

(* if there's no reply then the remote syste~ is dead *) 

if (lengthCreply)~O) then giveup :~true; 


if (giv~up) then exitloop; 


(* now we search the file for the systeruts response *) 

reset(infile,fname); 

r ·ead Unf ile, c); 

found : = false; 

'While ( NOT .found AND NOT EOF Cinf i1 e) ) do beg in 


read Cinf ile, c); (* read past NULL *) 
if BOP (infile) then exit loop; (* being cautiou.s *) 

(* read past local part of conver sation *> 

while ( c <> NULL ) do .c: ·ead (inf ile, c); 

r ·ead (inf i1e, c) ; 1C* r ·ead past NULL *) 

if EOF (inf il ·e) then exitloop; 


.i := 1: 
whileC~i <~ length(reply))AND(c; reply<<i>>)) do begin 

read <inf ile, c) ; 
if EOF (inf Ue) then exitloop~· 
i :;; i + 1~ 

end; 

if EOFCinf ile> then exitloop; 

if ( U >lengtb (reply) )AND{c=NULL) )'then found : "' t.rue; 

while ( c <>NULL) do read(infile,c>; 

if EOF(infile> then exitloop; 


e nd, 

if ((c<>NULL) OR EOFC i nfile) OR Cetrors >lO)) then giveup :~true: 
end; 

end .: (* end of e rror r ecove ry *) 

(* Main procedure CONVERSE *) 

begin 
e:r;r-ors : = 0;: ( * keep tcack o f er r oe: teeoovery attempts *} 
done :~ false~ (* we•ve only j ust begun *) 

re .set (infile, fname}; (* open script f i.le *) 

read (infile, c); 

while ( NOT EOF (inf il e} AND NOT done ) do beg in 


while( c <> NULL ) do begin 

write(netout,c)~ 
read Unfile, c); 

endr 

read (inf ile, c); 

whil e Cc < > NUL L) do begin 

read(inf ile,c}: 
 Listing J con iirru~a on page 151! 



---- - - -- - - ---- - - - -

-- - - - - - - - - -

- - - --- - -

NEED A P:RINTER? 

UP TO 25°/o DISCOUNTS! - SAME DAY SHIPMENT! 

- . 0 _-cs -( RADIOSl-IACK )CENTR 'Nil --- 739 LI E PRINTER IV ' ' 

Wllh Graphics and 
Word Processing Prln I Quality 

8 x 9 dot malrl x; sultabl11 lor word 
pmcess ng • Un.der11nlng • p roporllonal 
spaolng • rig I'll imal'{l In justmcatlon • se 1f 
lyoolaco • 8!11100 CPS "' 9 v.i • Pin 
Fee(!Wrictlon leed • ReYeree Plate11 • 
001132 c:olum11s • Top of form 

CENTRON tCS 739·1 (Paral leij ••.• . •• . ••••• . • . • (LI st $995) $785 
CENTRON r,cs 739.3 (SerJal) .. ••.• . •••• . • . •.•.• {Llsl $1045} IH!i 
GRAPPLERTM Apple graphics lnlE!rlace _. _, _. _. _ . • _,. _, •• • $111JS 

Dot G raphlcs, Wfde Carriage 

• 11 x ·9 dot maUlx: row r Caso doscen• 
ders • Doi resolul Ion graphlce • Bi­
d irecllonal, logic seekl ng • Up 10 200 
CPS • RS 2.'.32 Serlal & Pari.111 el • Form11 
conl•rol • X·OIWX·OFF • Up to 6 part 

' 

cop~. 

ANAOEX 9501 ••. .. - - •. . • .. •.•• . • . •.• . , . . ... !Llel$16501 $C1ll 
GRAPPU:!A™ Apple graphic~ lnlerface ... _. _.. . •. _• .•. • •.• $165 

VISTA ·- C. ITOH STARWRITER 

Daisy Wheel LetteF Quality 

-
• 25 CPS {Optl'onal 4!i CPS) • T~pewrihlt 
qual lly • Cenlronlcs parallel • AS 23:2 
Serl 111 (Opttonal~ • Pio port lonal1 spac Ing • 
Bldlreat ona1 • F'rogrammalll VFU • Sei·r 
lost • Olablo compaUble • Friction feed 
(Opt!o11al lrach:m1) • 136 prirdabl e co1umns 
• M<111ulacl1.1red byC. ITCH. 

VISTA llSDO(C. ll'OH)S ARWRlrTEA .•.. . •.•••• (Ustt.189.5l S1515 

IDS PAP'ER TIGERS 
Dot Resolution Graphics, QUaUty print, speed 

9 wl ro prl n lheaa 
~ 460) with lower c :se des.ce nders • o~er 
150 CF'S • bk·dlrocllonal. rogtc 15eeldng 

• 8 cMractet sizes.; ao- t32 column s 
• Adjusleible 1rac1ors • High· rosolutl on dot 
graphics • Pmp-0rtl on al spacing & I ext 
11:115,UUcetlol'I 

~ os.480Q 9 wlr p nltieai:i, grapl'llcs . . . . , . . , ..• (LI et $109'4) SC.II 
I lil'S 6600 wJde carrlag;e, g ra,p.l"l IC8 .• . • , . • • ••••• ~Llat $13134) SC11ll 
GflAP.Pl.EAT'-'J>;pp1e graph ics lntBrlace . '.' - ' - ..•• - '. - ' - ' - ·S·166 

EP'SON MXBOIMX701MX1001 

Low·Prtced 
P'fofesskmal Print ·Quality 

·• 9 x 9 dot matrjx ·• Lower ·ease·de"&CeJ1i:ler11 
• 80 CPS • Bldlrec11on:al, 1Loglc S5eking • 
40, 66, 60, 132 columns per Une • 64 special 
graphic cl'laraclers: TRS.80' Com?atlble • 
FoM'la 11andllng ~ · Mulli·paas pr1ntl11g • Ad· 
lustabre 1rac1orl! 

We 11Jso caf1}" a full lino 
of Epson Aecesso1jes. 

EPSON lll!IX80 (&. MX80fT, .. ' . ' .... . .... . . ' . . ' 1ust $645). $1C1ll 

EPSON MX10 Clot graphics, 5 x 7 malrtx • • • • . • • . ILlst $450) $C1.1I 

EPSON MX100 wldo crarrl g11 , 9rap!ilcs .•••• • ... (Ust $945} SCe11 

QRAP.PLER1 "4 Applo Grapnlc:s Interlace ••... . .. • _. _••• , .. • '1·165 

GRAFTRAX80· MiX.800ol Graphics . .. . . . , _.•..• _, .. . _.... $ 95 


M.X80/70 FR.ICTI ON FEED KIT 
Usa1 lnslal lable kit for slngle stleels. 

Easv 30 ml nule inslallall on .. . • . . . . . ... , . . , . ....•.••..... s. 75 


ANACOM 
Low Cost, High Speed Wide Cartie.ge 

• 9 J( 9 ctol malrlx • l.owor case Clesoenders • Wide canlag:e • 
Ai:!Juslable lfaclors to 16" • 150 C?S, 13id lroollonal, Log le Seeking 

ANAOOMI 1'!il01 
... . .. .. ...................... (ll st $1350} $995· 


NEC SPI NWRITER 
High Speed Le·tter Quality 

• 5!i CPS • Typ wrl1er quaUt~ •· Blcn~ecliorul ·• Plolllng • pro­
porlionaL spac Inti. 
5S10 RO, Sor1al ••.•••.• . •.• , ••• , ••.• , •• , •..• {List $3055) UU5 
5530 RO, Parallel . . ....... . ... . ...... . . .. ... (Ll9l$30SS} 12575 

TELEVIDEO CRT'S 
AT DISCOUN'T PR~CES ! 

TVl910 }TVI 912c_- PleasoCaJI Ton FrH 
TVI 92-0C Ptlces are too low Lo 
1V•I %1) advertise

Olll~Tffl' PBICINQ AVAi LHLI! 

C:FlT1S 

ADDS VIEWPOINT .... - .. .. .. .. .. • . • • .. .. • t'Lisl $1)95) $600 


PRINTE.RS 
MAL BU 1'8S wil:le eamage. grallhlcs. 1011erq1Jal1Ly (Uet$191'5) $1525 
'QUM:E 5145 1~pe~•1l 1 erqi.ral j ty .. . . . . . . . . (lletS2905) S2&59• 
Ill.A.PLO 630, •.•• • •••.• , .••.•.•.••••.•• • . _, . • • • • • • . • • . • $C11I 

INTERFACE EQUIPMENT 
EPSON ACCESSOlFHES . . . . . . ...• . . . . .. . .. • . .. . . . ...... . $Call 
ORANG'E INTERFACE lor A'Pple 11 

p.arallel inlerlac-e rd g c: b,c , . , . , . - , . , .. , ..... , . . $ 110 
MIC ROTIAO'NtCS A!arl parallel n1ertace . . . . S H · 
TRS·IO CABlES toke~oard or E1Q) !fllerjace t Ca ll 
NO·VATION D·CAT direct connc-cL modem . . ..... . - •.••••. , - $ 180 

CALL F'0 1R IN F,O RMATION & CATALOG 

(800) 854-.S.275 

CA, AK, HI (714) 630-3322 


3150 E. LaPalma.,. Suite G, Arnihelm, CA 92606 

RETAIL. PFUN.TER STO,RES: 
SIOI'(! 11 3150 E. La Palma, #J, AnaMim, CA ('714) 630·3622 Plume mder WELCOME; ;~rne• d y anl~ment . Fr~o ~so er \llS t. MAS'TER· 
Store 12 t360~ Vonl,uta B'L, S:her'mar. O;ik~. CA (2:13) 5-011·3400 CARO. COD'~ accopliKI. M~nula~luf«$ w _ ~nl~ r>ellllll!d on al I .iq~lp~t. 

~lcoe. sutJjl!ICt ta r~l~!Qn,
Store Hours.: M·F 10·6 Sat. UJ""I 
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Li&lfng 3 CO'llitmed: 

i ~ = 0 i 
while C i < HOLD ) do begin 

error :~ getremote(cn, nowait>: 
if ( error ~ O ) then i : = BOLD .1 
i :i::::o i + 1; 

end; 
if ( c <> en then exitloop; 

·endi 

(* c should now be at the NULL before the local *)
C* system ' s next statement. *) 

C* If c <> NULL at this po.int then there was an error *) 

(* try to pick up conversation *> 

while ( (c <> ULL)AND (NOT qiveup)) do recover; 


if 	(NOT giveup) then begin 
read Cinf ile, c): 
if ( c = NOLL ) then done : = true; (* two NULLS in a row *) 
end: 

end; ( * conversation complete *) 

if Cdone> then converse : = o (* worked *) 
else converse := -1~ <* failed *)

end; 

U tin·g 4: The command processor "sl1eW' program, TRA S!.UCID. 

program TRANSLUCID(input,output) ; 

const ENDOF = -1; 
NL = I ( 012> t f 

ESC = 1 <176> 1 
; 

wait true; 
nowait = fals -e; 

type 
cf ile = FILE OF CHAR; 

var 
network: TEXT; (* Fake network data source *> 
netout : TEXT; <* Fake network data sink *) 
auxf ile .: TEXT; (* One file may be opened for aux output *) 

(* Up to 9 fil es may be opened for *) 
(* input. *} 

macfile: ARRAY [0 • • 9) OF cf il -e; (* array of file descriptors *) 

level INTEGER; 

done BOOLEAN: 


CHAR1 
error INTEG.ER; (* error flag back fr om get and put calls *> 
aux,app : BOOLEAN: (* true if we have an auxiliary file open *} 
f name : STRING 20; (* Filename for rewtite or reset calls *> 

external function getc(fdesc : FILE OF TEXT~ 
var c :CHAR; 
wflag :BOOLEAN) : INTEGER; 

external proceaure putc ( fdesc: FILE OF TEXT; c :CH.A.R) .i 

c 
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Wi th so many malrix printers on the market tocfay, ft may seem 
tou~h to Hnd exactl~ tile riOhl one for your application. Some 
mooels ma~ offer the speed you need, others !he oommi:rnicalion-s 
rle:<ibi lily and still others t efGrms hanuUing ca1mllillty . iBut no 
primerotlers al I lhe leatur~s you need, ...until now. 
The DS 180 matrix prl1n1er provides the total package of perlor­
mance fea1ures and re'llablllty required for applications such as 
CA S:lave copy, remote termina l networks and small lo mid·range 
s~stems, Not a"ht>bby-g,rade" printer, ~he OcS180 is ai real work· 
horse designed to bemire your most demanding printer requ lre­
merlls. Andpricing on ltle DS 60 Is hundreds of dollars be'law 
compeliti~e units. 
High S1peedPrlnllng- Bitlirectional, logic-seeklllg printing at 
180 cps ofters ~11mugjlput t>f over 2-00 IJim on a11eJage text. A 
g. 1lrn p1lnthead IJrectesled at 650 million chafacters generates 
a'9a malrix withuue rower ca&e descenders and untlerlining. 
Non·voladleFormat R'ete111lon - au11 QUEI programmillO keypad 
iealurinQ a nori-volalile memory allows the user 10 conl iDtrre lhe 
OS 180 for vlnuall~ any appl calilon. Top ol lonn, horfzcmal and 
~e.rtical taoo.perloralioo st:.ipover. col'i1municallons paramelers 

and many other leatures may be programmeo and stored horn lhe 
keypad.When ~our s~stem Is powered down, Ile 1ormat is retaililed 
nmemoiy. The os 180 even remembers lhe line where ~l)U stooi:ted 

printing. There ls 1110 need to reset the top l)f foon. mal'gins, baud 
rate. etc... . it's all stored in ltle memm\I. If you neoo areoon­
figure lor anolller appllcatian , slmJJ I~ load anew fmmal rnto the 
memory. 
Commu11 1callo11s Versallllly-The 05180 orfers three inlertac~s 
lncludlno AS232,current loop and 8-blt parallel. Baud rates from 
110-9600 may be selected. A 1 K llufler and X·on,X-off ttancl­
shaking ensure optimum throughput. 
Forms Hamlllng 1Flexibi lly- 1\cJJustable rac ors accommodate 
lonns rrom 3"·15". The adjustable head canprint 6·part forms 
ctispl~ and clear!~ making ttle DS180 ideal for printing mu lllpart 
invoices and shfpplng documents. Forms can Ile tee from the trnnt 
mthe bottom. 
II yoo \IOU ld ll~e morie rnrormallon on 110 lhe O-S180's ICJW-cost 
total 1Jrinte vackage can Im your a11p1io.alio11, gille us acall al 
Datasouth. The 00160 is avallallle to 3D·day dell~er)I fromour 
sales/service distributors lhr(Jugbuul lhe U,S. 

data@©MUGD 
CIKile 112 on Inquiry i:ani computer corporation 

4740 DwigM Evans Road•·Charlotte, !N·orthCarollna128210 • 1 704/ 523-8500 



function fgetc (va..r c ;CHAR) i INT'EGER7 
(* file-get keeps track of the rnul tiple inputs *> 
C* lik.e the include facility of most languages •) 

beg.in 

read (macf ile Devel J , c); 

if CEOF (macf ile Uev-el])) then fgetc : = BNOOF 

else fgetc : = 0 f 


end1 

function getl ocal(var c : CHAR; wflag :BOOLEAN) :INTEGER; 
begin 

while Clevel<>O ) do 
if (fg·etc (c) cENDOF) then level : "" level -1; 


if <levelQOJ then error :~ getcCstdin,c,wflagJ; 

if CEOF<input)) then getlocal := &NDOF 

else getlocal :~ OJ 


end: 

p~ocedure putlocal (c : CHARJ1 
begin

if (aux) then 
write(auxfil e,c>; C* data to auxi l l acy file *> 

putc(stdout,c >r <• data to tirminal screen •) 
end; 

function get remote Cva.i: c :CHAR; wflag :BOOLEAN} : INTEGER7 
begin 

if (wait) then read(netin,c) 
else getc<netin,c,wflag);


if (EOF(netin) ) then getremote := ENOOP 

else getr emote : = 0; 


end .: 

procedure putremot,e C c :CRAR}; 
begin

write(netout,cJ1 
end'; 

begin
level := O; C* level counter for redirected input *) 
while CNOT done) do begin 

error : = qetlocalCc,nowait); 

if (error <> ENDOF) then begin 


if ( c=ESC) then beg in (* ent.er command mode *) 
error : = getlocal Cc,wait); 
case c of 

ESC: putremote(c)7 (*pass special character *J 

C* take input f .rom *) '< •: begin <* increase macro level *) 

(* a new file *) .f name : = ' ' ; 


error : ~ g·etlocaUc., wait); 

(* get filename into .fname *) whileCc<>NL) do begin 


error :~ getlocalCc,wait);

append(fname,c); 


end; 

level 2- level + 1; 


C* open new file *) resetCmacfile[level],fname); 

end: 








1 ) I : begin <* put output into file *) 
if -Caux) then 
writeln(•error: file already open. 1 

) 

else begin 
aux := true; 

error := getlocal(c,waitl; 

if (c - t>'> then begin 


app := true; 

error := getlocal(c,wait); 

end: 


fnarne : "" • 1 
; 

(* get fil ename into fname *) wbile(c<>NL> do begin 

C* open ne~ file or *)
<* append to old f .ile *) 

' It : 

1 
• : 

append(fname,c); 
error : ""getlocal Cc, wait); 
end1 

if (NOT app) then r ew i: i te {auxf ile, fname) 
else fileappend(auxfile,fname)~ 

end; 
end; 

begin C* close file opened by > or >> *) 
app := false; 
aux t = false; 
close Cauxfil e) ~ 

end; 

( * terminate connect ion *) 
done : = t.i:-ue; 

end; <* inner case *> 
end C* end command mode *> 

else putremote (c); 
end; (* ENDOF error check block around case *) 

error : = getremote(c,nowait); (* characters from network *> 
if (error= 0} then putlocal(c) : (* go unchanged to local *> 

end: (* while *} 
end. 

Te:xl cor1rirmed from page 154: 

OWAIT directive to control input 
flow. lf GETC(STDIN,C, OWAIT) 
is spocilied, the function wiU come 
back imm diately ev n if no charac~ 
'ter was available from the cons le. 
GETC{STDJN,C, WAIT) will wa.it 
until the user produces the needed 
character before returning. The in­
te~r returned by the function wm 
show if a valid character, no charac­
ter, or an end-of-fiJe was received.. 

Th internal designs of the GET 
and PUT functions depend on the sys­
'lem and ar~ not shown here. Your 
own GETC can buifer an entire Line 
from the terminal to allow for back­
spacing and editing the line b fore it 
is s,ent. 

Some of these commands may 
cause a great deal of data t·O come 

- Circle 18 on Inquiry card. 

back across the network. Routines 
which manage the sy t.em buffers wm 
need to control the 110, sending stop 
and start codes 1to the network as 
needed to prevent buffer overflow, 
When the input buffer is foll, the host 
must send a pause (Control-S) to the 
remote to stop any· mo·re data flow 
unril the buffer is emptied. Then it 
sends a resume {Control-0) to the 
remo e unit for more data. 

The program continually looks for 
data going in either direction and 
pas.ses it through. The only exception 
comes when the user types the escape 
character (represented as ESC), thus 
activating the command processor. 
The command processor stays active 
until a carriage return fs. rece·ved, in~ 
dicahng the end of the command. The 
Following commands are supported 

by my TRANSLUCID module : 

• ESC<filename (car.riage return~. 
Take input characters from filename 
instead of th consol . When all the 
cha.racters in filer1ame have been 
read, return control to the console . 
The sequence ECS < file n.ame (car­
riage return) can occur inside a file as 
well as from the keyboard . The ver­
sion in this a.rtid will s.uppo.rt ten 
levels f nesting and can be easily 
modified for any numb r of levels. 
• ESC >filename (carriage return ). 
Send output from the network to the 
file specified by filename as well as to 
the terminal screen. 
• ESC> > filetum11? (carriag·e re­
turn). App nd output from the net­
work to filename as above. 
• ESC I (ca.rriage return), Clo:se ou.t­
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put file specified by previous > or TRA SACT • ACTlON: one of Hv·!! ACTIONS 
> > command.. ote that on] y one The program to conduct the trans~ supported for moving files betw en 
output Hle can be opened at a r me. action is directed by a data structure sysbems and executing commands on 
• ES:C . Termina.te the prog:ram. lf which describes the transaction . for the remote system. These are de ta.iled 
TRANSLUCID !s used as a proce· an transactions , the program will in the TRANSACT source code. 
dure, this wilJ return to the next determine what is to be done from • SYSTEM......JD: an integer identify­
highest level. this structure and execute commands :ing the remote unit . 

on the remote and local system. It • T.....PACKET: the name of the file 
Any character can be used for the will move, copy, or delete files across whkh contains the packet . The 

ESC or escape sequence by chan,ging the link . The data structure is shown packet consfats of commands to the 
the constant· declaration at the·begin· in figure 3. transaction processor, commands to 
ning of TRANSLUCID. This diarac­ The number o.f data types deter­ the loca Iand remote system, and data 
ter can be passed to the network by mines the numb ·r of pending trans.ac­ (or the names of files containing 
typing it twice (only one copy gets tions a system can have. Following is data). 
th rough ). I used the character ESC a description of the variables in • ACTIVE; a flag set if his ransac­
(hexadedmaI lB ). TRAN_ TYPE: tion is the ·currently active one. The 

Hag is checked by the WATCHDOG 
timer to see if a transaction w.as active 
and timed out . 

tr an_type "' RECORD 

action INTEGER; 
 This data structure wi II be used bysystem_id : INTEGER .; 

the three main routines: AGENDA,
t~packet : f ile_name; 

which sets up the transaction ;active : BOOLEAN; 
TRANSACT, the transac tion pro­END; 
cessor whkh ca.rri.es out the actual 

var tran_table : ARRAY[20l OF tran_type; work; and WATCHDOG. 
TRANSACT (see listing 5) needs 

Figu.z1e 3: De{iMition of the transaction table. repre nted irr Pasrnl. t.he primitive commands - OPEN, 
--------------------------.· CLOSE, DELETE, PRINT, and 

ADA™ 
A NEW BEGINNING 

pragma _ , type _ s _ ; sut>t~pe _ "s _ • raise _ • atJ.ort _ , 
cue _ is _ w hen _ = _ end case: access _ ; with _ use _ • 
retu rn_: record_ end record; e~ l t _ w en_ : wl\en _ = _ ; 
ii _ then _ e1$eil _ e lse _ end ••: cue _ Is when _ : delay _ : 
1or _In feverse _ loop _ end loop; while_ loop _. entry _ . 
proce dure_ in out_ is_ begin_ el(cepl1on _ nd; r !Urn _: 
1un e1ior> _ In ou t _ r tur n. sel ct _ ol$ _ t>el select, loop _ • 
acce pi _ cro _ e-nd. 1ask body _ is_ begin _ ellcep11on _ en<1. 
se lec·t ac-ce pt _or d elay_ . nd $ ·lcc1; ln$k __ I$ _ _ end __ , 
pa c kage _ 1s _ pnvale _ en d; l or _ use record _ en d record. 

ADA/ M - Compiles ADA psograrn ror Hosl system execution_ 

E...:ce ll ent lor learning ADA and converling e isling programs . Includes 

AIDA Compiler aM Com piler ADA Programming Support Environment 

(CAPSE) . ....•... • __ __ . __ __ , . . . _. .•. . ••.. . .......•• - • . . . . ...• $495. 


ADAI C · Com piler and Kamal APSE (KAPSE) lor CP / M •..•. . ....•• S995. 
ADA Pr09rammets Manual •• . ••.•. , •••••.•...••.••.• . ••• ...• __ •. $25, 
ADA Syn1ax Re"ference Card . , . • . . • . • • • • • • • . . • • • • • . . • • • • . . . • • • . • • . $6. 

Specify exact con11gura1ion and operating system. Courses aH~ avai'labla !or compiler 
customers to leam the most po·,yerlul and complex so11 •r.ire language• .Al)A. 

Credit for p rcnase 01ADA / M wil l be given io 1ard' purchase ol larger AlS. Royally wrll 
be paid 10 cus1ame1s who conver1 ex isl ing ptog rams mto ADA for ioclus on 1n lhe ALS. 
ADA Language Sys1em library 

DIGITA!L ELECT RONIC SYSTEMS; INC. 
-

-....· 1
Box 5252, Torrance; Calitornia. 90510 

.o. •..,...,_,,......., al ~~¥.~9~~2~.~..dl.-i..O. ~ ..o.,..1n.-. ­

APPE D - for each remote system 
with which it will communicate. 
When the transaction processor 
wants to read a file on the remote sys­
tem, it must look in a file called 
COMMANDS for tlie command to 
PRINT a file on that sy.stem. The 
proper command is ex traded from 
this fiJe by pecifying which com­
mand is desired and the sys tern iden­
tifier. The algorithm appears in the 
procedure COMMAND of TRANS­
ACT. 

The execution of an arbHrary com­
mand on the remote system is 
han.dled by case five in TRA··SACT. 
This routine uses another scheme for 
synchronizing with th prompt. 
When a character is received from the 
network, it is put in a string called 
CBUFFER. When CBUFFER is the 
same length as the expected prompt 
and .a. n·ew c:ha ra.cter is rec:eived, 
CBUFFER is sent along to the output, 
and the new character become-.s th.e 
first one in the buffer. If he network 
stops sending characters, th . routine 
wilt time out.. The last thing in 

'Tjtl: I COJ1 1ii1Hmi .rm page 174 
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Li ting S: The module that determines tTie overnll behavior of lire network node, according to "insl'ruction.s " coritained i11 a trans­
action table data base. 

module transact; 

(*************************************************************) 

(* *) 

(* Transact is the transaction processor. Given a record of *> 

( * a tr an_type, it executes th,e spec.if ied tr an.sact ion. *) 

(* The .following actions are possible: *) 

(* 1 move a new file to the remote sys.tern *) 

(* 2 copy over a file on the remote system *)

<* 3 move a new file from the .remote syst,em *)

<* 4 copy over a file from the remote systern *)

<* 5 execute an arbitrary command on the remote system *> 

(* *)
<* Basic commands executable, on remote system are *) 
(* 1: OPEN FILE 2: CLOSE PILE 3: DELETE FILE *)
( * 4: PRINT FILE 5: APPEND TO FILE *) 
(* *) 
(* Copyright 1981 by P·eter Reintjes *) 
C* *)
(*************************************************************) 

type 

file_name "' ARRAY [ 1.. 201 OF CHAR; 


t[an_type - RECORD 

action INTEGER; 

system_id IN'TEGER; 

t_packet : file_name; 

active : BOOLEAN; 


END: 

buffer "" ARRAY [0 ••,2047 ) OF CHAR; 

buf "' @buffer; 

prom = STRING 50 .: 


external function getrernote(channel: CHARS; 

var c :CHAR,' 

wflag :BOOLEAN): INTEGER; 


exte rnal procedure prompt( 	pmt : prom;

bptr: buf; 

o ff , len : INTEGER) : INTEGER ; 

const 

wait = true; 

nowait false; 

TIMEOUT = 5001 

var 

i, j, n INTEGER~ 


c CHAR; 

cbuffer : STRING 100; 

time, error INTEGER; 

exit : BOOLEAN~ 


f ailed : BOOLEA.N; 

command_ fi l e PILE, OF CHAR; 

tr an : tran_ type; 


localname,remotename f ile_name; 
tempnarne, newname f ile_name .; 

function command( system, cmd : INTEGER) STRING 100; 

var 



The dedicated power of this complete single board c:ompuler is provided to 
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ing'' With the economy ol shared peripherals • With the nexibllity of shared 
and public files • And aU of this with full CP/W and S. IQQ compatibility. 

M t"process"ng Softw re 

Our Distributed Processing Oper· 
ating System. dpc/ o , resides In 
the Service Processor, establishing a 
CP/M environment for ec:ich user 
and managing acce-$ to the snared 
system resources. Mulliuser facilities 
are provided for prln t spooling. for 
interprocessor communication and 
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fi les. Several processors can be em­
ployed concurrently by a single user 
via lhe enh need ba1ch submit facil­
lties. And with DISCOVERY all 
CP/M compatible programs will 
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protecting your software inveslmenl 
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i, n : INTEGER; 
cstring : STRING 100; 

begin 
C* The file contains the system name and f iv·e commands *) 
C* for each system. If we want the third command fot the *) 
(* fourth system we need to get the 22nd line of the file •) 
(* ( sy.stem I - 1 ) * 6 + command I + l *) 

n :Q (system - 1) * 6 + cmd + 1 ; 

for i : "" 1 t-o n do read (command_f ile, cstr ing) f 

command :: .., est ring; 


ena; 

(************** MOVERL *************************)' 
(* move a fil ·e from the remote system to local *» 

function moverl( r_name, l_name : f ile_name ) : INTEGER.; 

var 
lf FILE OF CHAR; 

result ; INTEG.ER; 

begin 
rewrite Clf, l_name); C* create local file *} 

<* get command to pr int a f He from 'the remote *) 

(* lllrite out the command followed by the f ilena:me *) 


write(network, command, r_name); 


while ( time < TIMEOUT l do begin 

error :~ getrernoteCc,nowait>; 

if (error ~ 0) then time := o~ 

write Clf ,cl; 


end: 

r ·esul t : "" prompt Cpmt,.bufptr ,.of.f set-length (pmt}, length>, 
C* the prompt should be the last thing in th·e buffer *) 


if C result = offset + length ) then moverl : = O 

else moverl :~ -1; 


end; 

(************ ****** MOVELR ***** ***** ******'***'**** **)
(* move a file from the local syst.em to the remote *) 

function movel r ( l_narn·e, r _ narne : f i1 e_name; s id : IN'FBGER) : INTEGER; 

var 

cstring : STRING 100: 

1 f : FILE OF CHAR; 

result : INTEGER; 


begin 
r ·eset (lf, l_name); C* open local file *) 

{* get command for openJ.nq a. file on remote *) 

cstr ing : = command cs.idr U : 

writ·e (network,. cs.tr1ng, r_name); 


Listing· 5 rnil'tinued Ori pagl? 1'10 
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while (NOT EOF(lf)) do begin 

readClf,c); 

write(netout,c); 


end; 

C* get command for closing f 11e on remote *) 


cs.tr i ng : = command C.sid,. 2) : 

writeCnetwork,cstring>; 

(* after network has settled, check for a normal system p.rompt *) 
(* Note we haven't read characters f .rom the input buffer y·et *) 
l* These are global variabl es. *l 

result := prompt<pmt,bufptr,off,len); 

(* the prompt should be the l ast thing in the buffer *) 

if ( re~ult ~ off + len ) then movelr : = O 

else movelr := -1; 


enct; 

entry function transact Cvar transaction:tran_ type):INTEGER7 

begin 

reset Ccommand_f ile, 'commands 1 
) 1 

with 	transaction do begin 

active· : = true; 

reset (packet, t _packet); (* open instruction f il·e ·•) 


case 	action of 

l: begin C* move a new file to remote *) 

read(packet, l ocalname); <*name of local file *> 

r ea.d (packet r remotename) ; ( * name of file on remote *) 

error · : "" movelr Clocalname, remot·ename); 

if (error <> 0) then begin 


rem_delete Cr .emotename) ; 
failed : "" true; 
end~ 

end; 

2: 	 begin (* copy already exist ing file to remote *) 
read(packet,localname); (*name of local file *J 
read(packet,remotenarne>: C* name of file on remote*) 
tempname • :.. remote:name; 

append(tempname,•.temp 1 l; 

e.rro.r : ;::: movelr (local name, tempname, system_id); 

if (error = 0) then begin 


rem_delete ( rerootenam·e); 
rem_rename (tempname,remotename); 
end 

else 	begin
re:m_delete(tempname); 
failed :"" true: 
end; 

end; 
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3: begin <* move a new file from remote *) 

readCpacket,newname>~ <*name of local file *) 
read(packet,:rernotename);(* name of file on remote*) 
error : = mover l ( i: emotename, newname, .sy stem_id) ~ 
if (error <> 0) then begin 

deleteCnewname); 

failed : ;:: true; 

end;· 

end; 

4: 	 begin <* copy ovet local file f ro:m remote *) 
read(packet,localname); C* name of local file *) 
re.adCpacket,remotename), C* name of file on remote *} 
tempname :~ localnarne ~ 
appendCtempname,'.temp'>; 
error : = rooverlCremotename,tempname);
if (error ~ 0) then begin 

deleteClocalname); 
rename(tempname,localname); 
·end 

else 	begin 

delete Ctempname): 

failed : = t .tue; 

end; 


end; 

5: 	begin (* execute a command on the remote *> 
rewrite(outfile,'cmd.temp 1 

); 

read(packet,command); (*get command from packet *) 
write (n·etout, command); (* write it out to network *) 
while (time < TIMEOUT} do begin 

error :~ getremote(c,~owait>r 
if <error ~ 0) then begin 

time ·= O; C* reset clock *) 
if Clength(cbuffer) =length(pmt)) then b~gin 

<*we buffer a string *) write(outfile,cbuffer); 
(* the length of prompt *> append Ccbuffer,c);

end; 
(* do we see the prompt?*)

if Ccbuffet=prot) then failed := false 
else failed :=truer 

end 
else time : = time + l; 

end; 

(* Timed out in the middle of the transfer *> 

if (failed) then transact : ; -1 


(* If the last thing we saw was the p~ompt *) 

(* then it worked ok. *) 


else transact := O; 

end; {* of case 5 *) 

end l* of case *) 


end; 
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in floppies with new 


ra 
disk driv,es 
TR K - the way to b"O- in floppy d~sk drives. 
Whether you re just setting up your com­
put r .system, expanding it, o re-equipping ­
make it TRAK. 

With TRAK you g t · h finest of industry­
standard disk drives, custom eJech·onic.· and 
cu tom abinetry. In our choice of offic 
beig~ Ol' silve r gray. And oth l' option lik 
door lock., front bezeJs, write-prot ct switch, 
xtender card and more. 
Ori e with t he industry's fastest acce ·s t ime 

- from 3 to 5 ms. With up to 9200 hours 
MTBF. 40, 77 80 tnck. Single or doub]e den­
sity. ingle or double sided. · p to 1.6 Mega­
Byte capacity. Single, dual or triple cabinets. 
With or without power supplies. And a TRAK 
exclusive - dual LED panel i.ndicators fo1· 
Power-On and In- se... Convenient - as you 
know if you've ever left things "on" for long 
periods without realizing it. Compatible with 
TRS-8 , Heath/Zenith, Northstar, Apple n~ 
and mo t S-100 based systems. 

u tom e~ed:ronics - cu tom transformer 
- for llOVAC or 220VAC, 50 ot 60 Hz. Fu d 
for protection. With regulation for low rip­
ple and constant output even with input vari­
ation. Quiet convection cooling through vents 
on all cabinet sides without the need of noisy, 
bothersome fans. 

Low price . Complete 5114Hdrives list as low 
as · 39'9, complete SNdrives as low as. 99 Hst. 
And your TRAK dealer gives you the best of 
eve.:rything- in price and service, in or out of51/4" from $399 list 
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CBUFFER after the :routine times out 
shou Id be the prompt from the system 
indicating that the operation is com­
plete . You do no~ usuaUy want the 
prompt passed a1ong to the output 
flle because it is no t re.ally pa t of the 
network's respons.e t,o your com­
ma.nd. 

Possible Enhanoe01ents 
Severa I other fu ndions may be 

needed on the locaJ process.or, indud· 
ing: 

• Monih)r spac:e usage on the local 
system, and te:rmina te network ac· 
hvity if the local storage is dwindling. 
• Buffer input and output to hep 
track of data moving in all directions 
and oontrol its fl ow. The goal is to 
avoid any loss ·of data because of 
spe d dif.f erent ial or overflow in the 
Interface . 
• Archive data to keep track of th 
large amount of data (and storage ) 
availabJe on the network. You wHl 
probably nttd. some form of off ·line 
storage, either local or out 'n the net­
work . Systems frequently run out of 
Hie space a. few mon tbs after a mail or 
news system is installed. 

Both the high-level user int;(?rfaoe 
and the low-level system interface 
have been ske~ched briefly here. 
These are user~ and sys,tem-dependent 
and therefore not por~ahle, but they 
will help you deve?op a protoco]-f11ee 
net.work on most systems. 

Some preprocessing of files can cut 
down on the network interaction 

time . It is important to o:r~er the 
transactions by SYSTEM_lD so th.at 
all t ra.nsacHons for a given. system 
will be made on the same phone call 
If tfo.?r,e is no system :response for the 
first transaction, the others should 
not be attempted. A Huffman encod~ 

ing can compress text mes by as much 
as two~thirds a1.1d random data by 20 
to 30 percent. n you are sending huge 
mes over long distance, this could 
me.an signif ica.nt savings. 

Making the files self-loading would 
be an improvement. T his can be done 
by a s.epara te utili.ty; the actual lra ns­
adion proct>ssor ·could then be much 
simpler t:h an the one ] described. 

Breaking up large files into :;.tan~ 
dard packet sizes and addjng check­
sums can reduce the amount of .re­
transmission due to a d.ropped bit; the 
optimaI packet si7ie will depend on 
the modem speed and the quality of 
the connection. 0 ther forms of pre­
prooess ing can further enhance your 
network system. With the proper et 
of tools . these variations can be ex­
pJored wHh much less effort. 

The problems of con.versatio.ns be~ 
tween computers are greatly simpli­
fied if you install programs on both 
systems which supporl the same pro· 
tocol. However, my proposed system 
is suffidently general to be used when 
you have little o.r no control over the 
software mnning on the remote c:om­
pu ~er, and your machine must Iog on 
and behave like a human user. 

Even if every remote site has 
computer-protocol facilities, they are 
not likely to support the same pro­
tocol. Modules like the ones ] have 

pI1esented aUow you to build a g ner­
aJized system to cQnverse with an 
such services . 

Futuf~ Network Deve~o:pmenls 
Some trends that wiU make a flex i­

ble network phiJosophy important in 
the future already are ev.ident today . 

The telephone, for example, will 
offer increased bandwidth, possibly 
at Jess expense. Modem.based net­
works will be at least as important as 
hardwired c:onfjgurations. Greater 
processing power and storage will be 
avallable on a network node as more 
powerful CPUs and memory sysitems 
are developed. More network ser­
vices with a w.ide variety of protocoJs 
will be av ail ab]e, and we have no 
reason to be optimistic about standar­
dization. 

The possibilities for a system not 
tied. to a specific protocol a re almost 
endless. High-Jeve] programs can be 
built for a mail or source manage­
ment system. y ,o,u can write utiUties 
that do every thing from answering 
your electronic mail while you're 
away, to synchronizing the system 
dock with a weekly call ~o a com­
puter at the · ational Bureau of Stan­
dards. 

In addition, the mod1.dar.ity I've en­
couraiged wiJJ allow you to make en· 
han<:'ements without losing your in­
v,estment in previous softwar·e. This 
characteristic cou Id mean the dif­
ference betwee.n a networking system 
whkh withstands (or changes to 
meet) the test of time, and on1e that 
will be abandoned in the next gen "ra­
tion of hardware and software. • 

THE 
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INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 


Al last. these's amulti-user micm· 
computer system r!esigmKI aM bui11t IM 
~ ay it should be. The CompuSiar™. Our 
new. low-cost "shared-disk" mum-user 
system with mainframe performance. 

Unlike any olher system.our new 
CompuStar offer:s whait we believe to be lhe 
most practical ap roach to almost any 
multi ·user a~pl ica ion. Dal.a e111iy_Oistrib· 
uted ,processing.Small business.Scientmc. 
Wha ever! And never before has such 
powerflll performance been available at 
sl!ch modest oost. Here's how we did it ... 

The s~stem architecture or lhe 
CampuStar is based on lour twes or video 
display termlnals, each of wllicil can be 
connected into an auxfliary hard disk stor· 
age system.Up to 255 terminals can be 
connected into asingle network! Each ter· 
minal ~called aVideo ProcessinQ Uni l c-0n· 
tatns its own microprocessor and 64K or 
dynamic AAM. Tue resul? Ughtning fast 
program ex.ecution! Even when all users 
are ort-line perlorming differefl~ tasks! A 
spec a "mullfplexor" in the CompuStar 
01sk Storage Svstem ties all exter­
nal users together to "Share" the 
s~stem's cllsk resources.So. no 
sing le user e~er need wait cm an­
other. An ,ex.citing concept .. . 
wilt! some awesome application 
possIbrl ities' 

CompuSlar 1,,, user 
stalioris can be conligurecl in 
almost as many ways as you 
can imagine. The wide variety 
or terminals oferM gives ~ou 
ttie llex.ibility and versatlUty 
you ealways •1antec1 (but 
neves hacl) 1n amum-user 
system. Tile COmpuStar 
Mooel 10 is apfll!lram­
mable, Intelligent termrnal 
Wllh 64K of RAM. It's a 
rea~ workhorse ii your re­
QUirement is adata entry 

or inquiry/resl)011se app1ic:aUon. And if your 
temiinal1 needs are more sapNism:ated, 
selec either he CompuStar Model 20. 30 
or 40 Each can be us!d as either a stand· 
alone workstation or tied into amulli-user 
netv~lllik . The Model 20 incorporates al or 
the teatmes of t~e Medel 10 with ttle 
acldition of two, clouble-density minHlop­
pies bui lt rtgllJl 'n. And ii boasts over 
350,000 bytes o1 local, oJl·line user stor­
age. The Model 30 also features adual 
ari 1esvstem but offers ove 700,000 bytes 
of disk storage. And, lhe Model 40 boas s 
nearly 1 2 illion byle.s of dual disk stor· 
age. Bui no matter ~hich model YoU 
se ec •you'll enJoy unparaneled 1,1ersatil'ly 
In conrigurlng1yt>ur mu lti-user network. 

Mel as many terminals as vou IIke 
• at prices starting at less tnan $2500. 
No tl'la:t's truly increclit:Jte! 

No mauer what your application, 
the OompuStar can handle iii! Three clisk 
stora,ge options are available. Atabletop 
10 megabyte .S" wincMster-ty~e drive 
complete wilil power suppl,y an~ our spe· 
cial controller and multiplexor costs jusl 
$4995.Or, if yo~r clisk storage needs are 
more clemam11ng, select ef111'1er a32 or 96 
megabytre Control Data GMO drive with a 
16 megabyte remo~ab e, top loading1car· 
lTidge. Plus, there's no russ ln getting a 
CompuStar system up and runn·ng. Just 
plug in aVideo Processing UM and vou'm 
ready to go .. . wilh up to 254 roore ter· 
minals in Ille netwo k by simply connect· 
ing them i.oge1her in a"daisy-chain'' 
fasllion. CompuStar's special parallel 
lntertace allows tor system cable lengths 
or up to one mile ... wltll da atransfer 
rates of 1.6 mllJ on BPS! 

Sottwarre ws1s are low, too. 
CompuStar'sdisk opera ing system rs the 

industry standard GP/M*.With an 
impressive array ot applicaron son· 

ware alreacly available and several 
commur1ication packages offerea. 
tne CompuSrar Gan tackte even yollr 
most diffic1dl PlOgramming !asks. 

Compare ror yourse,L 01 all 
the microcomputer-based multi­

user systems available tooay, 
~ aknow of only one which 
olfers exactly wha you need 
and should eltl)eCl. Excep­
tional value and pward 
arowlh capability. The 
CompuStar™. Atrue price 
ancl pe rtorrnance feaderl 
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A Simple Implementation 

of Multitasking 


Multita.sking sof~ware makes 
mu1tiuser systems possible and per­
mits the djvision of complex pro~ 
grams into smalle.r segments. Writing 
such so·ftware requires an under­
standing of the basic principles of 
synchronization (ie; executing the 
right program or using the right stack 
at the right time) and a knowledge of 
resource sharing (using such com­
puter resour<es a:s printers, key­
boards, memory, and central.process­
ing units). 

This artide explains how to write 
mu Ititaski1:11g software for m~cro­
processors. I wiU first discuss ~he 

theoJY of multitasking, them give a 
si:mpJe example of one of the better 
.implementations, called SLEEP 
{originated by APh Technologica] 
Consulting, a hrm located in 
Pasadena, California) . 

Multitasking has many possible ap 
plications . A few examp]es are: 
hand]in,g comrnunicatio.ns between a 
computer and more than one ter­
mi.na]; programming devices l.ike 
thermostats, burglar alarms, and 
light controHers; having your com­
puter play your favor:· t'e adventure 
game and regulate mom temperature 
at the same time; and connecting two 
te.rminals to your computer so that 
each can run a different BASIC pro~ 
gram at the same tim.e. 

The fast example is, of course, 
timeshari ng - a well-known and 

.About the Authow 
W1111d~ll 8rO'W71, a H1~glres A i~crnft Com· 

P'm.Y Badr~lor of Scie"ce sc"olar, ~ stud,Yirig 
Comp1.1 r~r Scie:nc~ RI Conielr Uriivers ity.. 
A moPJg his intcr'1$t$ are rollotk:5, comprder· 
grnphi~s. Rml spe,ech. 

1'1~ Ocitdbu 1m ll:l BYTE Pub!lc•thm11 lm: 

Wendelll Brown 
8 Reynoldii St 

Ollleo:nta NY 1382{) 

complex variety O·f multitasking. 
Not all programs can or should use 

multitashng, but many appHca Hons 
are naturals for this approach. 
Keyboard polling (watching the 
keyboard to see if a key is pressed) 
and printer driving (telUng a printer 
to do s.ornethlng) can each be written 
as a dosed loop, and then, du ring 
executfon, made to seem as if they are 
runnrng sjmultaneously. 

In addition to making your com.~ 
puter more versatile and useful. 
teaming to write multitaskfog soft­
ware has other benefits. For one 
thing, it for,ces you to organize your 
programs. For another, the mu!titask­
ing approach lets you break large 
programs into smaller, more 
manageable pieces. You can then 
assign the writing to sev·era] different 
persons, and the author of o:ne piece 
will not need to know how the other 
pieces work. Of course, each writer 
must know the bounds of his or her 
assignme,nt, and must unders land the 
relationships between the pieces. 
D ·viding programs ~his way not onJy 
heJps you comp]e ~e a farge project 
faster, but a]so simplifies. debugging, 
as it is much easier to debug sma.IJ 
pieces of code than one large pro­
gram. 

Methods o·f Multitasking 
Though simp1e .in theory, several.of 

the methods of adiieving multitask­
ing are toU,gh to implement. Others 

Ackncwled.smen.1$ 
I would like io tltn·1.1k Pniil Mos!£t, of Cornelj 

University's l.:rw-ien-Jpernuire group, for h~lp• 

irrg me write Ifie HPIB soffum~e­

can be implemented by means of 
straightforward program ming. Let's 
examine a few methods, choose one, 
and focus on it. 

p,erhaps th!! most familiar way to 
complete a sertes of tasks is to simply 
line them up and perform them in 
suocession. lrl BASK we: could do 
this by writing a set of subroutines, 
and then have a master loop to calJ 
each of the subroutines in turn 
(sometimes caUed the "hen~and 
piglets" method, see listing 1}. A 
similar structure can also be used in a 
machine-c:ode prog.r.am. 

One problem w:ith the hen~and­

piglets method is that subroutines are 
not cl os.ed; there is no g;uarantee that 
the piglet wUI ever run to completion . 
Thus, each subroutine must have a 
RETURN statement at the end. While 
this does not pose a difficuJ ty for sim~ 
ple routines, it can be cumbersome in 
larger programs where we might 
want to use a routine written by 
someone else. In that case we might 
have trouble adding the RETURN 
statement in the proper place .. 

Another problem with this method 
is that each routine cannot have its 
own stack. Although H isn' t a prob~ 
lem in BASIC, it can be a bjg problem 
in machine code; sometimes a routine 
needs its own stack, or the stack is 
too short, or we don't want to disturb 
the data far up on the stack. 

But the hen-and-piglets method 
does work we]] for simple programs. 
The method requires no program­
ming overhead, and, fortherrnoJie, it 
js ,easy to add another routine in the 
loop. To do so, simply jns.ert a CALL 
st.a tement in the control loop where 

Clrnl~ 371 on jnquiry c.atd. ---+ 
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• BASIC MICROCOMPUTER
'I 

The Computer That Recaprures Simplicify 


Remote 

OpLiunal
I Hosl Computer I 

L..... ~r- ~rm.2!1~ _ J 


D1ECISIONI NPUT~~~~ 
I'll ) I I) 
I uw many mime. ha~·e you thought about 
d1..>signing or purchosing tht: uhimme 
imcl ligent con1rol sys tem but were dis­
courngcd by the R '· D time ur price'! 
Truru.w<1vc 1ook the lnitimive of des ign­
ing one for you. Combining versa tility 
with k1w cost . 1he K -8073 Tiny BA IC 
1icrocomputer lrns already 1ake11 che 

li:ad in the process comrol 111111'f'ke t, Pro­
gmmming is reduced to mere holll"S 
ht:cm.L'te of 1he on·chlp Tiny BASIC 
Microinlcrpreter. 1/0 is exlcnclcd to 
pn.:viou ly unh1:artl or limils because 
o1 1he on-board ART/ RC IAsynchro­
nuu Ro.:cch•cr Tronsmiuo.:r1 Rcmnte 
Cn111roller). 

rhi~ pnm:ssor·I ikc chip provide~ 
bi·d ircc1 ionaI seria I communica1ion be· 
1w1:1rn 1he K·807J and ils n:motely 
lucuted peripheral 1/ 0 devices . rn add1­
1ion. lhe K-8073 cun operati.: in u .swnd­
alnm:, su tcllili:, or hosl mt1<fo. When 
in'ter oced thru RS-2J2, you can mifrze 
your ho:.1 computer, lt1rgc: or small, fo r 
pollinll , i.:dit ing and mass data storage. 

I 11l I 

Thi: Dt-8020 is. a 20 channel A I D inplll 
module tl~igm:r.I tu collect dalH rmm 
remote sensor moni.toring temperature. 
humidi ry. light, pres.sure. ~ re. Ei1c h AI D 
module is capable of monhoring 16 
una lus and 4 digirnl ign<1ls. Remark, 
uhly \'C.limlilc: , the DHl020 is adaptable 
to uny environment. 

K-8073 Mll!'ro~mputer 

S388 

In udt]itkm to 1rn .; Lt:nsi\1e input 
rnnge, this AI D module elirnim1hls the 
U.SUlll in.lil allot ion hassles bt:CilUISC' Of l he 
oni~ueART RC communica1 i on~ rou1e. 
A s111gh:- twislt:d pa ir or coa;iciul wire 
.servl!!> ni. lhc llhJirecliomil DP\ Doll! 
Pa I hwayl bern•een I he DHl02fl and l he 
K 073 Tiny BASK Microcomputer. 

P ·S/25 Dcvelopmme Sru1lon 8195 

1 )I 
Ahc:r rece iYirlg cJutu. 1he K-S07J ei<.e­
cule:s rrom your • PROM based Tiny 
BASIC progrmn. Thi~ dc~i~·iun nmking 
process is augmented by thc:sc State· 
of·Lh1.:·Arl Fcatun:s: 
• 	IK Byte Local RAM 
• K 'Byto.: D111.:rnting EPROM Space 
• 2K llyte or Firmw11ri: 1i li1ie 
• RS·2J2. I llJ...lf!OO Baud Selectable 
• Rcal·Timc1D11Lc Cloe!.. IE\1Cll Cotlcu· 

J[ues Leap Yearl 

DOJJOU B CUN TRIA Controllu 

$296 

OUTPUT 

• 24 	 Li nes. Programmable ParaUel VO 

fPPll 
• . ingle Wire Seri.ii T 10 for 128 Re111me 

Slave Stations (ARTIRCl 
• 	On·Board EPRO 1 Progrommrng 
• Au tostart EPROM ~ P0wer-un 8 001 I 
• 2 ensc lnlcrrupts 
• :l Flag Ou tputs 
• + 5 V1Jll Operation
u1 r 1 
Comple ting the c ch: of I D...,.O is the 
D0-802 : an R charinel TRrA · Comro1 
Modul~. This board lcarnres 8 opLically 
isuJa ted TRIA .S with u max imum ml· 
i11g of up w JOO Wact. AC contrul per 
channo.:I . !l-c:1:ci in, commatl~ from Lhc 

-&l?.3 \'1n the rull duple. DP\ • ~·ou 
can daisy chain as many as l2 or 1hese 
"sJa\le" tmions. 

11 f 1 I ll I I I 
Whe th r )'OU fr..:e )'OUr mainframiJ . free 
your mini or St.tlrL from ~crmch . you can 
1 ~1 closo.:d loop con tml be the minimum 
configurntion it should be. These cards 
arc e. nct l the funll1Jm •erual piece\ 
nci.:dtid for today's control applicutions. 
To o rder your K- l)7J r for furthe r rn­
formm ion (~111'1le Vanderbilt o.:rics ~000 
Product Lini.:, write or call : 

RANS\ 'AV·CORPOR ATIO .Ci.:dar 
11.llcy Bui l.lhing, Va11dcrb i1lt , PA 15486 

Phooe: ~ 412 1 ·623-6370. 

COMPUTER OIVISIOH OF UTSC 



THE SYSTEM INTE.GRATERS· 
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TH& 'MICRO FOR ·Bl·GG&.R IDEAS IS NOW MUCH BIGGER. 

Multi-user Z80 Systems 

CP/M· MP/M I to 4 User 
(64K to 25610 Floppy andHard Disk &ystems 

Terminals· Printers ·Accessories ·Service 
Complete Business and Development Systems 

the other subroutines ha.ve their loop and does not· return at the end. 
CALL statemen.ts. lns~ad, the statement CALL SLEEP is 

inserted anywhere in the dosed loop 
SLEEP of the '-"OUtine. Jn effect, the SLEEP 

Another way t o accomplish routine n~p.laces the main CALL oop 
mu.ltitasking is a method called in the hen-and-piglets method. 
SLEEP. We will focus on this method, Although implementation is tricky, 
in which each .routine has a dosed SLEEP is a unique and useful tool. 

listing 1: A simple BASIC pro-gram il1ustrati11g the "hen-and~pjglets " method of 1'm­

plementing multit'15king. A master loop $ta.rting 11t lfrrn 20 calls e11ch of the 
subro1lfi11es-Huey, Duey. and Luey- in tum. ­

us 
10 llEP' -I l l ~ l' llOr. r.AM I S Ml n t I('"'~ TllE tl(I' A 'fl r m r.r . t,r n mri 

20 RE HEAE I ~ THc LOO~ 

) n r,11~uB io n 

~ o onsnR 2on1 

so r.os 1re 300 

60 Ctl 0 20 

UHJ R:E t• •·•.., • ,. .. HU Y •••• ••• 

H 0 I'll I rrT ' 'H"; • 

120 llE 11il tr 

20 0 Ii ,,, •••• • • nu v ...... ••·• 

210 Pil l I "n"; 

n o llE uR 11 


1IUI n E ·•• •• • · • LUEY • • • • • • •' 
HO Pl': IPIT " I,"' 
n o Ii uni 

R[ AfW 


IWl 
IUl LHnLH LHntlinUlli J.Hfl LH Lllfl l.H L !lfl Uln lt lll Utnl"I DLHn tl lD LH nlHn llmumu~ 

We can use SLEEP to muhitask a 
series of routines so that they a II ap­
pear to run at the same time . We'U ex 
plore the general idea, then look a~ a 
specific example. 

The SLEEP routine esseMiaily 
simulates a complex computed 
GOTO statement. It first determines 
which program called it , then 
calculates which program to jump ~o 
next. The programs are serviced 
(branched to) in a circuJar fashion, so 
that each program is executed once 
every cycle. The only requirement is 
that each program niust call SLEEP to 
give the other programs a chance to 
run. 

When a program calls SLEEP, it is, 
in effect, giving SLEEP contro l of the 
processor; SLEEP.. in turn, passes 
control on to the next prog:ram. lf any 
of the programs are "time-critical" 
(ie: must be run wi~hin a given time 
period}, then we must be sure that no 
one routine dominates the processor. 
Specifically, we must place the CALL 
SLEEP statement where it wil.I be ex­
ecuted often .in the loop of ·each pro-

S ,pecialized Bus.iness Svstems 
5306 S. Bannock, LltHeton; CO 80120 

1• ,.radematt: or it h•Cil ln,e rl'fS'lems~ lrtC. 

(303) 797-8709 •CPl'M 11<1d ,._.P 1\1 ~• R•glslttt<I•Trodem 11$ 
o j Digl1,al ll>ttUrCh, 

Circle :Wl'I on Inquiry card. 
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POW ·R-ONE 

D.C. POWER SUPPLI S 


r mo al 
The c'horce wasn't easy. Not with 105 open frame 

nnears and a full switcher llne to ol1oose from. Still, 
the top models of the past year - proudly pictured 
beJow - have been named. 

Actually, 1his is a statement of Power-One's most 
popular D.C. power supplles - as determined by our 
customers. Obviously, applications vary widely, from 

small floppies and micro-computers to large main· 
frame systems. 

!But one thln.g they all have In common. They're bullt 
by Power-One. Which means the most reliable power 
supplies available, at the lowest cost possible. 

So take a look at our entire line. Send for our new 
1981 Catalog and Facllltles Brochure for detalls. 

Switcher 
• Hl-Te,ch Desfgn 
• High EHic ill!m:y • 75 % min. 
• Compacl/Llgtil Weigh t 
• 115'230 VAC Input 
• 20 msec Ho ld· up 
• iotally Enclosed 

Packaging 
• Two Year Warrantee 
• 24 Hour Burn· in 

• Powers Mosl Popular 
Drives 

• 7 "Off the sheH" Models 
• Powers Ori ~es & ConlroUer 
• UL & CSA Recogolzed 
• 15.1230 VAC Input 

Op n·Fr m Un·e r 
• lnduslry Slandard 

Packages 
• 1151230 VAC Input 
• ~ . OS% Regulat ion 
• Two Year Wa rran tee 
• UL &. CSA Recogolzed 
• lmlustry ·s Best Power/Cost 

Ratio 

DUAL OUTPUT 

:1: 12V @ .7A or 
:!: 15V@ 1.5A 

1-1ee 15-1.5 : S49.96 

SfNGLE OUTPUT 

5V to 24V MO<l!llS 

SD, saw : S1 15.00 
SF, OOW : $17'0.00 
SK, 200W : S250;00 

5"4 11 FLOP,PY SUPPLIES 

CP340, 1 Drive : $44 ,95 
CP323, Up 10 4 Drivers ; SH.95 

SV @ 3/1 
12V@ 1.7A 
15V@ U5A 

24V@ 1.2A 
28V 1.0A 

ZSOV if- O.tA. 
8 Series : $24_95 

TRIPLE OUTPUT 
fi ..,..-."'"" 1•

.'D.t11 · 'I. . .:. ~~o
' . ,..,__.. -- . 
~ ~~ '· .."' :.I ::,.-­ • . .=- ~··""·-, 

5V @ 2A 
±9V to ::: 15V@ 0.4A 

HTAA-16W : Sd9_95 

ULTIPLE OUTPUT O!IME iPRINTER SUPPLY 
150 Watts 

. 
inu 1111 1u 

:11 111 111111111111 _ 

-12V@ JA 

-

~ 

:~ . 
i-= a 

SV to 24V@ 3.:5A 5V @ l OA 
lJse-r Scieel.able :1: 15V @ 4.SA/16.A. ' Pe~k 

SH0·1SOW : $295.00 SPJo.5 : S30:.5.00 

8. 10'' FlOPPY SUPPLIES NDHESTER SUPPUH 

O = .,, .,. ..... 
• · - 91 -..... • • o · , o 

·' ;~I:' L ·...,
! -:: ~ <fl· :::JI,~ · : "'f. 
~, 

CP205, Drive ; $69.95 
CP206, 2 Drives : $91-EIS 
Cf'.'162, Up to 4 Otives : ~ 1 20 . 00 

SINGLE OUTPUT 

5V @ 6A 
12V 3.4A 
1sv @ 3.0A 

24V @ 2.4A 
2SV@ 2.0A 
48V @ 1.0A 

HC Se1ies : $•14-95 to :s-49.95 

TRIPlE OUlPUT 

5V@ 3A 
:!: 12V @ 1A or 
- 15V@ 0.6.A 
HBAA-40W : $.69.95 

2 Mod·els to Power any 
Manufacturer's Driv·e 

CP379, CP384 : $120.00 

DUAL OUTP.U 
:"i·f ~-·· • .Ii.• •­ · ~--1. u~-;_

• J o-u'!:11 
:: r !Mo 1 '· • • .....~ ·'r 1' 

:: 1 0 t :::·1 
~ ~ ~~.~' 

: 12V @ 1.0A or 
:t 15V@ 0.6A 
HM1!,Hl .l;l : $39.fl.;'i 

• lnr:llcciles penr:ll ng
syslem power loM. 

• Monitors AC 11no and 
DC ou~puts.. 

• Allow5 lor on:lerly dcil~­
save procedures 

PFM-1 : S.24.95 PFM·2 : $39.95 

NEW '81 CATALOG & 
FACILITIES B·ROCHURE 

Gel your free cop ies now! 
P11on or write ti~ dlraet, or cfrclt! the 

reader service number 

Pa111er-ane 
a.t:. PBIBerSllP/IL/eS 

Power One Drive • Camarillo, CA 93010 • (805) 484-2806 • (805) 987-3691 •TWX 91°'336·1297 
Circle 301 on Inquiry card. 
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gram. further, we must wri.te a small ory is that sometimes it is convenient 
program (about 30 bytes) to initialize for each program to have its own uni­
each program's stack. que memory. for exampJe, if we 

Think of each pr-Ogram as having wanlled to time-share a BASIC in 
its own m.ic:roprocessor. Each pro­ order to run more than one BASIC 
gram has an individual stack and is program at a time, then we would 
written as a closed loop in o:rde.r to have to provide enough memory to 
allow continuous operation. AJl pro­ ho d both programs. Sinc·e most 
grams share the same memory, which BAS[Cs aren't relocatable (having a 
has both advantages and disadvan· uniqu address where they must be 
tages.. Programs .can.pass data among loaded and excecuted), we can hold 
themselves by using this shared. on y one copy of BASIC in memory 
memory as a comm.on data area. One at one time. And sine~ most BAS[Cs 
program can write to a predetermined use a unique memory area to store a 
memory byte, while another reads single program, we have to use more 
this byte. tr"cks to make a mu1tiprogram 

The disadvantage of shared mem- BASK nm, (More on this later.) 

U ting 2: SNOOZE, a 65()2 as$embly-1.anguage program showing the SLEEP metliod of 
rmplemerrtit1g multita5king. Three sep1rnne programs-Huey, D~ey. tmd foey - each 
l'OPHain a CALL SLEEP statement. The SLEEP routine branches to tile programs in a 
cydical fashion.. Eac.k program is executed once every cyd~. arid all appetir to nm 
simultaneously. 

TITLE "S IOO? " 
;;;;;;;;1;;;:1;:;;;;;;: ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
; nus SIMPLE 'EX.M•Pl:.E SHOllS HO'lf EASY IT IS 1'0 '"rlE~1£ IT A IUl Tl ­
~TAS ED MAClll IE. TH'F. nm SEP ·r.ATE, I Pll'l•EPE JllEtlT PllOGFV.P1S WHI Cll Al'PEAR 

;TO RU I SIP~lll 1iA EOUS Y M E: HllEY, CHIEY, A HI LUU.. HUEY Pill TS " 1'':11" TO 

;rn T flPH!ll\l, llUE Y A 11 1'1 11 , A 1n Ll lEY A " L". 


l.SECl 
lTYOUT •: 
JOOS 
STllC L i • 
SPTllBtE 
CUllJOB : 
SIACKl\REl\t 

111.0CI( 

BLOCK 
DSUCK 

B OC!i; 
LSTACK 

PSECT 
STAfllUP: 

SE I 
CLO 

ST!U fll T: LOX 
ns 
lrlA 
PllA, 
lOA 
PHI\ 
UIA 
STll 

Ill( 
TXS 
1.0A 
rttA 
lOA 
PttA 
l!U; 
STA 

LOX 
T S 
~OA 
STA 

$HFf 
} 

20 
BLOC·k JC!eS 
BLOCK I 

SlACKlE I 

STACK EN 

'LSB<LST C .-ll 

I SB(l.UEY·l) 

HSB(lUEY-1) 

ILS B CtSTllC~-H 
S•PTA6Ll!• l 


I LSllC O:!>TllCK· l) 


I LSBHIUE'l' - 1) 

fl SB <l'IS TAClt-}) 
Si'Tllfllh2 

f lS8CtlSTAC ~l) 

10 
CUllJllB 

:llPOllES~ OF TTYOl!T Rl'lllTlllE 
~ u~mfr. o~ JOAS 
fLEtJll .n o·F . /I.CH JOii' s s ACK 
;A~P.AY OF STACK llOOR£:!>S£S 

:. iLIHAER OF THE CUlllH. T JOB Ill ' 1 J l 'IC\ 


:EACH JOB HAS ITS OW" STiit 
i I j THE 6502, Tnf ~TAC s ''CllOW" urw~r:tD 

; AU Ctt HE!lE TO sun; EXECUT Ior1 
;o rs BLE ~ Ell~U~ s 
;CLEAR ~ECI AL HOD 
; l ~ITll\LIZe L~EY 'S ST~CK 

; PLllCE 11.LIEY I s AO fl ii ells 0 ti Lil EY I s ST l\'Ct:; 

;I ' I rAL IH oun • !; STllC 

; PtACE riu•v •~ 11.11111\ ES!> l') t1 riuu' s sT11c~ 

;Cu~r.EHT STAC~ IS HUEY'S STACr. 

;!'A PAl! E TO Rll JOR 10 (llll EY) 

;;;;;;1;:11;:;;;;;;;;;;;;;;;;;;;;;;;;;;~1i1~;:JJJJ;;;~::1J11Js;;;;;;111;1 
T!ll\T I s Ill THAT HAS 10 BE nou TO I I Tl Ill I ZE if!~ .,,CHI '£. 

UOLl SIMPLY JUl1P 10 JOll I O O·IH I CH Hl\PPEPI~ HI llf. tlll(Y 111 THIS ' Xl\rll"LE), 
II Ill A.. fHRE MCI! I lES. m . L APP111iEn L'I' nu l S lt•ll LT ll fCI LISly. 
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;=;;;;;;;~;;;;~~==~;:;1;;;;;;;;:;;;;;; 

JnP HUiEY 

Lisfir1g .2· continued on ,,age 182 
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BUS NESS PLANNE'R TM - Duosoft's Real World 

Busin,ess Plan Modeling System 


You've been want fng to start yo ur 
own business for· qui t some time, bu 
just ti ven't be-en able to d'o so. You've 
sot a money-maki ng id a-but how 
can you ,get banke rs and i1nvestors. to 
lis·lenl 

Here's now! We' ve come up with the 
first bu5ines5 modeler design@d fo r en­
trepreneurs. U turn s. your id@as into 
dollars a nd cent s. la nguage that hard­
headed bus inessmen understand. It 
does your talki.ng for you 

• Customized re ports 
• Graphk:al proj@c:t ions 
• Stand<ird financia l s.tah~ments 
• Password proh'!C t!!d data 
• Moving time window 
• S m pie business data 
• Tuto rial doc umentation 
• Projections upd ted by actuals 

PROIECT ORl;ENTED· 
BUS I ESS PLA ER enabres yo u lo 

gro up em ployees, eq uipment, a nd 

llU r ESS l'lJ\NNE R I•• lltad•!"'l'*'k "' DllC>loOil oi:110mioro 
APflE ind 11,m>l• l'ti<il •n• lra.dcm>tlt of Appl" Comput•'· 
1 ~( 01j!CUl1!!cl UCSO P•Ja1t !J. • U.Ummlt of th• II .-uof 
Liu• unw....lty of .&llfonll 

other CO$tS into an income producing 
p roject. 

Projects can be combined togetlh@r 
tn a model to show the net result, or ex­
amined Inde pendent ly. By start ing pro­
jec s at different times. you can make 
crucial timing deci,sion . 

As yo ur bus iness grows. models ma 
be combin11d into larger mod 11 ls_ Eac h 
new vent ure can be brought under the 
master p la n. BUSI ESS PlAN ER can 
continue working for you. 

HANDLES ACTUALS 
.PI an n ing your bus i nes.s is only patt of 

the probrem. BUS I ESS ? AN NE R 
ompares actual resu lts against the 

mooe l in order to focus attention on 
prob l ms that may affect foture p 11rfor­
manc . "What If?" scenarios can be 
d evelop@<! to help vow pfan for the 
unexpeded. 

CUSTOMER SERVICE 
Duoso ft backs its of tware by a foll 
rv ice gua ra ntee that prote your in­

ve!>tm!!nt. Upd at s a re free for the first 
y r, Extra backup copi e:s are av II ble 
at a nominal cost 

You' lt receive o ur news.I etter free ot 
c harge, It fea t ures tips for new 
businesses.. us.e r comments., pr.oduct 
desc ription s. a nd announcements of 
versio n upda tes_ 

AVAJLABl E FOR TH E APPU: II 
BUSI ESS PLA NE R is now 

avai labl for the Apple II, and wilr be 
rel@ase<I JA 1962 for the Ap ple ll L 
Versions for a l'J major machines are 
·Curr nt ly being dev loped. 

WriUe n in UCS D Pascal wit l1 exten­
sions. in Apple Pa cal. 46K of memory 
and at I ast one di k drive is req uked. 

he lan uase Card is not necessa ry 
since we supply speci ,I sy tern soh­
wa re . 

PLANN ING FOR YOUR FUTU RE 
BUSI ES S PLANNER flel ps provide 

the finan lal proof you've needed o 
fon tnat n w business , W hat is 
knowled g like that worth to yo ul 

Y·e i costs on fy a low $295, a ~m11ll 
bus i11 ss e,xp ,n,se. 

You need t o put .a:ll t his power to 
work for you right now. Unless you 
rea rJ y like working for somebody e lse , 

• 
 @)~@) 

f ro~ !!ea! r do~t ln,~e ~~ U\J INl:SS PLA~NH, ('• II

Box 1827, Champaign, IL 61820 111- (2171 J.56.::isu . 
Clrcl~ 133 on inquiry c::ntl'. 
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DISCOUNT 

HARDWARE 


Division or S.ystem lnteilace Co11sullants. Jnc. 

lEEE 696/S~100 Standard Boards 

\ ompuPro'~·rum®6JJ!'3~ 

STATE Of THE ART CPU BOAFUJS 
OUAL CPU 8116 bit. ........ . ... $349 

Z-80 CPU.. . .. .. .. .. . . .. .. .. .. . $249 


FAST RELi.ABLE STATIC MEMORY 
1sK s··. · . $~ c~..ur"" ... .. .. .. . 299 32K ...... " .>I"""'"_ 
40K . .~7.'f<t.,SJW 64K . . ~'!''.'/~. . ~ 

SYSTE AUGMENTATION 
I / O~I or 1/0-11 . ................$199 
DISK·1 DMA Disk cont. . ' . ' ... ' . . $399 
SUPPORT-i Multifunction ......... $299 

DISCOUNT HAR DWAR!E 
Oi~lslon ol S~stern lnterlaai Coosull.ml.s. nc. 
1 7 440 Revelro Drive 
Pacific: Paljsades, GA 90272 

Enclosed is .........-~----
Please ·express t.he following assemb ed. 

tes1ed, and warranted fEEE 696/S-100 

Mar&: 


amn~----~~~~~~~ 

MllBM~-------~~~--

Pl!IOne ~ )___________ 

Add S25 10 eaoti order ror express sh1ppinQ, barndling 
a11d lRsurance. Callfornr.i r~idenlS addi6%,lax. Allow 
2Meks for personal cllecks. Pf ices sub oot 10 cha11ge 

1

1C0NSU LTA.NTS 

1CILL Rllll INJGRMATllHI IND PR ICES D 

LSvsie 21001 

The busln,ess compu1er 1hafs 

HERE TODAY and HERE TOMOR ROW 

avoid obHlescence 8 &16 bit 

(213) 4.54-21 00 

System Interface c·onsullants. Inc. 
ComP1Jter Specialists EstabIished 1969 

Lis ting 2 ccm tinued: 
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Example: Using SLEEP 
let's look at the program S OOZE 

{see Usting 2). Written in 6502 
a.ssembly language, S OOZE is a 
simple example of SLEEP that shows 
how to multitask the three functions 
Huey, Duey, and Luey . SNOOZE 
can be broken down into three main 
areas: initialization ; the sub­
programs Huey , Du.ey, and luey; 
and SLEEP. 

Although in this e:Kample the in­
itialization. segment is larger than the 
program segment, this is not always 
the case. The purpose of inilializati·on 
is to set up the stack ar.eas for the 
three subprograms. We'll follow the 
initialization segment from the top 
down. 

The ZSECT merely tells the 
assembler to place the folJowi.ng code 
in page ~ero (bytes 0 to 255). With the 
6502 microprocessor, :the stack 

;SLEEP t tO~l THAT ll EG I ~Hrt~ l\ llE Sll'IFll 

;Jl.UME tl. 	 ~F'CALl . GI S ~!l1' F1HI S"I' C~ 

pointer can point to memo.ry only 
within the firs page. TTYOUT is a 
routine (not shown) which prints the 
contents ·of the accumulator to the 
terminal. This routine varies from 
one compute:r system to the next. 

JOBS signifies the number of jobs 
that we want to muhitask; in this 
case, there a.re three (Huey, Duey, 
and luey). STACKLEN signifies the 
length of eac.h program's stack. 
SPTABLE is a table of length JOBS, 
to b used exactJy like a stack point r. 
Each job has its own stack pointer, 
whi.ch is stored in the table when one 
particu)ar iob is asleep. CUR.JOB con­
tains the number of the job currently 
running. ln this e:xample, CURJOB 
may have only the values 0 (which 
means Huey is running), 1 (Luey), or 
2 (Duey}. 

STACK.AREA is JOBS x STACK­
LEN byt 	s long (3 X 20 ~ 60 in this 

http:folJowi.ng
http:ppnoll.M1




Minicomputer performa,nce in 

IMulti·user. Multi Tasking. Decision I"' memory man­
agement hardware includes a memo:ry map that is 
similar to the IBM 360; and IBM 370. It supports 
up to 16 tasks or 15 users and a supervisor without 
swapping. And, more with swapping. Each task or 
user enjoys complete memory protection and dynamic 
memory allocation. One task may be delegate·d as a 
supervisor to privi leged system ~unctions forb idden 
to ordinary tasks o:r users. Such functions (110 calls, 
unauthorized memory access, etc,), will trap to the 
supervisor. 'If supervisory functions are not required 
the system can be configured for turnkey multi·user 
operation. 
Multi-purpose 1IEEE696/S··100. Decision [util izes the 
Morrow Designs IEEE Standard S-100 Wunderbuss.. 
That means you can configure it to your 
specific applications. Add a floating point 
processor; add memory (to a fu ll mega­
byte), add 1/0, add controllers... add 
boards fr.om do-zens of manufacturers. 
And S-100 has a major advantage 
over sing!le-board computers: If a 
board goes down,you si mp~y rep.lace 
rt. And keep running. Ifyou want to 
expand your system. Add boards 
and terminals. 

.An unmatched software base·. 
Decision I rums on the M/OS1

" 

ope rating system. M/OS sup­
ports an system cal Is. source 

compatibly with UN IX: Thus, UN IX programs wil l 
compile directly and UN IX documentation is almost 
totally applicable. Morrow CP/M · has been configured 
to rnn under M/OS and communicate with both CP/M 
and UNIX standard media fo:r maximum portabi lity. 
Languages avai lable include BASIC, COBOL FORTRAN, 
RATFOR, Pascal and C. That means Decision [ 
offers you a software base unmatched in 
its pr,ice/pertormance arena. 
The OEM machine. A basic multi-user 
system at $5,225 includes 
the Decision I, 4 Mhz 
Z80A-based CPU, 
sophisticated 
memory 

IBM 300 and 3/0 illl! l.r dcmaiksor IBM Cotp. 
Vlui'IONMS is a registered trademark of Morrow Oe51gn5 
Oecll!.ion J and M/OS &e t1 ~i'l rks of Morrow DesiJ!n5 
u I is. I C1ema1 ol &ill Ulllor tor~. Inc. 
CP/M is a trademark o1 Digital Researr;h Colp. 



a multi-user Microcomputer. 


management 
hardware, CP/M 

2.2, M/BASIC 5.2, 
3 seda and 2 paralle l 1/0 

ports, 14 1/0 slots wlth S-100 
connectors, supervisor control in 

both hardwar,e and software, 128K of 
RAM and two quad-density disk drives 

(800K) with DMA controller. Plus, cabinet 
(either desk-top or rack-mount), and power 

supply. The same system with 8" f loppies 
and a full Megabyte of formatted s.torage costs 
$5,659. And, we offer OEM pricing. 

Abetter microcomp1uter. Whether you're build­
.ing a single or mLJlti-user system, the Decision I 
offers you a hardware/software combination 
unmatched in the field. Decision I is not simply an 
improved 8 5 bit microcomputer. Ws a breakthrough. 
In both computing power and price. 
Systems Y·OU:rway. Morrow Designs' fu ll range of hard 
and' fjoppy disk memory, add~ in memory boards, 1/0 

C rc111 249 on Inquiry can;!. 

boards, controllers and software allow you to 
configure your system your way... through a single 
supplier. 
Thie decision i1s yours. Compare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabi li ties. Compare 
flexibility. Compare uti lity. Then, compare pri1ce. 
We think Decision I will change the way you think 
about microcompute systems. 
Complete information? See your computer dealer. 

Or, write Morrow Designs. 

LOOK TO MORROW 
'FOR ANSWERS. 

S22l C <ntt I AYtl"w, Roel\mood,. CA 94804 
[4151 524·2101 



example), and houses the actual stack 
for each program. Since in the 6502 
the st,,.ck "grow" upward (toward 

Figure 1: Savi"t1g a return address in tire 
stack during execution of the S OOZE 
program (shown in 1isti11g 2) . Whenetier a 
1trndJ ine- level subroutine is called, the 
rn icroprocessor forces tlie rirturn address 
on to tlJe slack. later, when an RTS 
(return) instruction is executed, the 
microprocessor retrieves the return 1id­
dress from tlte stack and puts it into the 
pmgram counter. As a result, e..i:ecuting 
nn RTS instruction muses tf1e micro­
processor lo brand1 to tJ1e st1irt of the 
subroutine, 

page zero), each prog:ram's stack has 
a label pointing to the bottom of the 
stack. As a stack is used, the pointer 

!m-3 1----'f 

I 

I 

RAH 

RAL 

-~-

.....- SPrn • 2 1----...f -m-1 m· I 
m __SP m 

m d m•t 
m+·z m·+2 

m+31--........-, 

j 
I 
I "' 

I BEFORE I AFTl::R 

SP • ST ACK POINTE:fl 
A·Aff • RETURN ADD.RESS. HIGHe A ORDER 

8 81TS 
RA L. • RETIJRN ADDRESS, LOWER ORDER 

8 BITS 

s teps along the stack. 
' ow that w·e have d fined 

variabl·es and stacks in page :zero, we 
must fill those variables with mean­
ingful values . PSECT tells the 
assembler ~hat the foJlowing is pro­
gram code, to be pJaced somewhere 
other than page zero. Label START­
UP is the place we'll branch to in 
or-der to begin ~he programs. 

Before Huey, Duey,. and Luey run, 
however, we must complete in­
itialization . SEI disa.bles the 6502 in­
te.rrupts-just a precaution in case we 
forget to disable int rrupts after the 
last program, CLO dears the 6502 
decimal mode, and is another general 
precaution, rather ~han a unique re­
qui.rement of multitasking. 

The next twenty instructions lead 
to one goa.I: to fiU the bottom two 
byte's of each stac.k with the starting 
address of the program so that we can 

Picture the rastest, most accurate school1eacher you ever had, point­
ing oul all your spe'lling en ors so you can corre<:I lhem instanlfy. 
This new spel Ing checker ror Electric Pencil and Scripsll Illes Is 
mocleiled after her: il's. '<lir1ually imposslble to misspell wi1h MIZ SPEW 
Unlike olihet 1pelllng1checklnig progn1m·11 
MIZ SPELL I operale on one or more disc d ves. (Some others 
require a minimum of two.} 
MIZ SPELL will work wilh words olany lenglh.lOlhers have limits 
on ma.ximum word leng1fl .1 
M1Z SPELL is inleractive; you can correcl mistakes as they are 
pointed out (Some req ·re multiple. lime-coosum·:ng passes.} 
Clleck the-te· r.etui.• q , other 1pe 11"'9 ctiec~ere: 
MIZ SPELL mai nl~ins separate djctionar!es lor spe~lallzed vo· 
cabiJatles, each wilh a 27,000worocapacity. (18,000 inclooed.) 
MIZ SPELL teams new words from yoor text mes as itchecks IOI' 
spelling errors. (Word's can aloo be deleted from die dictionary­
but noD accidem.a11y, as vnth some o her plograms.) 
MlZ SPElL otters such op1ioos as: ignore WO'fd in lexi, delete word 
in ex.I. cha~e word in le>d , add all remaining words. etc. 
MIZ SPELL permits user configuration of system. including specif! · 

LI: FO,RTRSDOS 
OR CP/M 

....t •uthor ARNOLD SCHA'EF'fER 
Alle ro:l s Gecrg111 Tee st3 ng f'all. 1981 . 
pt<1 ns lo l'liilJOf 1n computer science· F1 rS1 

exposed 10 compi.r! f11•s 111'1 &in gtade ,sold 
11rsi pr0gram a age 6 Charac1er1~es 

sell as -not a goo:l speller", was 
1nsp1reo 10 1'11!!1e MIZ SPELL when 

tie e;io;am1nee1 available 
programming '" slom. dec!Cl!Kl 

·,1could r.a·ve been d'one 
ITILCl'I M lttl f " 

caHon of delaull e~iensions lor origrnal and corrected texflile . -..-...,..;i;;::=a 

TRS.OOModel 1$. 5·995.. 'CP/M8" $7995 ......_~,,,
48K Disk Single Density 

FULLGU,tJi11..RAN'I"EE 
11 Ptir .'1.t"1f 'Ci:l'Kl"I tlov..lll~ll?t.} aollf'I d' ''i" lJl.P(h!J:SJl l'rurt' P~45 
lJNl.J~·1FO mh:Jli rf'Cf(l"\VOM:l in DfiQtf'oll CO'COO'l J.r.:l P.K• 

ft~ IOJ ptQ"TQI •ut ~ 

·Clrcle 4 n on lnQ1J lry card. 



i DOS, DOS/VS, DOSNSE, EDOS Syst.ems Programmers . iii 

~1- ~E"l...Of'HENf 
fr1 J'O\.r\ IALEH'r.> 
~~ 

A good career rit is olten ha rd to 
rind . arid def1nilely worlh looking 
ror. 

II you're an IBM DOS, DOSNS. 
OOSNSE, or EDOS operallng systems 
prnre-ssfonal , your search is over. 
Ni.xdorl Computer Sollware Company, 
Richmond, VA, is the company tailor­
made for your talenls and ambitions;. 

NCSC: SmaU company infor­
mality. B g company resources. 
As a wiholly·OWned subsidiary of 
NL"<dorf Computer Corporation. 
Waltham, MA, NCSC offers the 
perfect environmenl ror your personal 
and professional growth. You 'll work 
with other lalenled professionals in 
small project teams a1 lhe leading. 
edge or operating systems develop· 
ment technOIOQy. Our atmosphere en· 
courages and rewards creativity and 
innovation. And irs all back&d by 
Nixdorr Compuler's interna ional 
reputation . 

Our simple philosophy. 
Chal:lenged and happy people· 
produce t.he best work. 
At NCSC, we're firm&y committed lo 
s1ate·of.1Me·arl 1ecMnological ex­
cellence-placing us 011 the Datapro 
soflware honor roll lor 3 consecutive 
years . So your lalenl will tie chal· 
lenged and strmulaled to grow and 
mature. Our crealive environment. 
proles.slonal arntude, and lriendly al­
m-0sptiere blend to provide a lruly 
enriching career experience. 

What about lhe benefits? 
They' re outstanding. Health, major 
medical, life, dental, prescription 
drugs, shorHerm and long·term 
disabilily, vacalions and holidays. sav­

ings and investmen.t plan, direct pay 

deposit, 00% tuition reimbursement, 

in·house ·raini,ng and educa1ion pro­

grams, and more. Sounds great? 

You're righl . 


Nationwide Locations. 

NCSC has regiona l oflices in some or 

lhe most desirable cities ln lhe U.S. 

Several opportunities are available in 

Dallas and Chicago, with the majorily 

of positions open al NCSC head· 

quarters in Richmond. Vir9inia . 


In Richmond, the ·emphasis Is 
1ou~doors. 

Goll in January. Enjoy your favorite 
outdoor activi1ies 9 to 10 months a 
year . Sensibly-priced homes on 
family-sized building sites. You'll like 
living in Virginia's state capital, with 
its cosmopolitan, professional am­
bience. 600,000 melro population, 
w ithin 2 hOurs ·rrom Wash ington. D.C .. 
lhe Blue Ridge Mountains, or the 
seashore. And your very competit ive 
NCSC salary goes a lot farther with 
Richmond's low cost ol living. 

Our Current Opportunities: 
For all these positions, you should 

have al least 2 years IBM DOS, 

OOS/VS, DOSNSE m EDOS operating 

system experience and be proficient 

in Assembly lang,vage programming. 

Teleprocessing, networking , RJE, 

VSAM. BTAM, VTAM and CICS would 

be valuable. 


Operating Syst.ems 

Programmer. 

Design and develop from ground lloor 

a complete software system, in· 

eluding operating sys1ems and com· 

municalions software. 

Software Support 
Representat1ve. 
Provide customer support for ixdorf 
operating syslem so1twar_e. C1Jstomer 
contact and roubleshootmg ex· 
perience essenlial . 

Systems Programmer. 
Provide program fix;es, implemen 
enhancements, and assist customer 
suppOrl eHorts. 

Support Syslems Programmer. 
Perform syslems generation, 
maintenance, and olher software sup­
po,rt functions lor in-house deve,op­
menl, support and prOduclion . 

Technical Instructor. 
Conduct in·h01.Jse and cus1omer 
educalion for our operating system 
producls; 1ravel Involved. Instruction 
proficiency essential. 

Technical Writer. 
Provide internal documenlation 
developmen programs. We seek a 
proressio11al whose talents combine 
systems programming experience 
with s1ro11g le<:hnical wri1ing skills. 

If you ' re interested and reel you' re 
the righ fit for one of our oppor­
tunities, please lorward your resume, 
Sla1ing your area Of interest and in­
c luding your salary hislory, lo 
Employment Manager. Dept. B. 
Nixdorf Compuler SoUware Company, 
6517 Everglades Dr .• Richmond, VA 
23225. Or call - outside of Virginia 
- TOLL FREE 800·446·9900. In 
Vlrginia, 804·276·9200. We are an 
equal opporlunity employer mirth. 

Committed to Success . 

NIXDORF COMPUTER SOFTWARE COMP.A.NY 

NIXDORF 

C01 MPUTER 
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l he IBC ENSIGN bus1n!ss compuler was 

des1g11ed •rom tlleoround u·p10 run MP/ M, mulli· 
user OAS 1IS, MVT·FAMOS. a111d 01h.er mulll-111;~1 
Z·80 operating s stems ras1er than any 01 e1 
·tom1>11ler in 11ie world. 
Consider lhese 1tatu<es· 
•· Up lo 16 users 
• Up 10 76BK byte memo y 
•· Up 10 1~M bytes/ disk dnYe 
•· 1i M byte lape carlridge 
• ~6M byl e 9 track 1ape 
• 6 MHz Z.SOB CPU 

But it takes more 1lian a. Iot ol I /O porls, 
me mor.,.. aJld disk SIO rage lo makea $Uper mu I li· 
user eompuler The E SIG has wl'lal •I tak~s . 

M'UlT'IPE. MIC•llOPBOCESSOBS: Tile E smN li<aS 
lwo sep aralo Z·BO's and 32K byte memor~ llul1er 
10 handle all 1/0 between CRTs and printers al 
baud rales up lo 19.200 baud. 

A 1.llird z·80 handles all disk and 1ape IJO 
Commands from lhe main CPU are lotally 
supe1vised by ltle dis slave Z· BD 

And the main CPU is I e new 6 Mflz Z·OOB 
run11111g al lul l speed with 120 Mee memory. 

PE~IPHERillS; Tiie E SIG sup porl~ the Iape 
and winchester di<Sk rarnrly lrom K~nnedy Cc. 
These drives, l ape cartridges. and 9 track !ape 
drives are tn.: premier ol lhe industry. Y~· l prtclls 
are low on Iha ENSIG 

S9FTWAAE:ll you are running MPIM .OASIS.or 
MVT·FAMOS you will run IH!lter on an E SIG . 
And ii you're 11 01 already 1ed to one o thes~ 
systems y1>11 mav wanl lo lry IBC-SU PEAOOS. 
SUP ADOS ~s YO ry powerlu I and very ve ry fast 

fake a jump instruction with a return 
instruction. When we ·Call a machine­
level subroutine, the mkroprocessor 
forces the· return address onto tile 
stack, and jumps to the sub.routine 
(see figure 1). The opposite (popping 
the stack, and jumping to the return 
address of the function which 
originally called the subroutine) 
occui:s when the micr-Oproces:sof' ex­
ecutes. a retur.n from th sub.routine 
(RTS in 6502 assembly language). 

Thus, if we put the sta.rti.ng address 
of the program on the stack, then ex­
ecute an RTS, th micro,processor 
branches to the start of the program. 
The entire operation is simple,. but 
lets us perform several clever t·ricks. 

Starting at STKINIT, we initiali2e 
the stack areas. HLSB is an assemb]er 
function that extra·cts the LSB Oeast­
significant byte) from the va]ue in 
par ntheses. TXS transfer the val1.1e 
from the X register (which contains 

sr.ACKAAEA ? 

OUEY'S STARTltllG AODRESS 

(.!!_'!_H_~.!!~-- - - - ­
: OUEY'S STAR'TI G ADDRESS 
Cl.OW 8 i'l lTSl 

1..UE.Y'S STARTl•NG ADDlR'ESS 
tlj!~~J!':!.~-----­
\.UEY'S STARTI G A[)DRESS 
( LO·W e !llTS l 

I.STACK: 

Luey's stack pointer) to the stad:­
pointer register. Similar to #LSB, 
iMSB is an assembler function that 
extracts the MSB {most-significant 
byte). 

Jn the next several instructions, we 
will plac-e two· bytes, wh.ich are the 
starting address of program luey, on 
the stack. PHA pushes the value of 
the ao:umuJator onto the stack. We 
then store the value of the stack­
pointer register into the SPTABLE ar­
ray offset by 1 (remember how CURT 
JOB's value of 1 means Luey is run­
ning?). Next. we ini.tia1ize Duey's 
stack e.x,actry as we did Luey's, except 
at the end we store th stack pointer 
into SPTABLE with an offset of 2 i.n­
stead of 1. We now set he stack~ 
poin~er register to Huey's stack area, 
since Huey will run first (see figure 2). 
We must a]so set CURJOB to signify 
that Huey wilJ be running (CUR­
JOB=O). FinaUy, we jump to Huey, 

·6SG~ STACK POIHTEA 
POINTS H:E RE JUSi 
8£f'ORE THE .IMP HU£'1" 
IN STKll'llT 

UEV' S 
STACI< 

DU'EY ' S 
ST.AC 

LUE'l''S 
STACK 

Figure .2: The state of the !:tack area itm11ediately befo re the JMP HUEY instn.1ctiot1 in 
~Ire STKINJT s-ubroi.itine of the SNOOZE program (see If.sting 2). STKINIT initializes 
the st1:1ck areas. Since the stack-pointer register is tmw poi11ting to Huey's stock arett 
H11.ey will nm before tfie subroutine:s D1.1.ey a.rid Luey. 
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Wiid Hare Software Systems 
Muldply the Cap,abllldes o,f 
Data General's 

RDOS 

INFOS® 

ICOS 

DOS 

Wilci Hare gives Da a Gener.al 
users a choice when upgrad'ng 
ro a multi-user ·environment and 
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and whiz. .. everything is up and run­
ning. 

Ea.ch of the p.rograms Huey, Duey, 
and Luey pr:ints the first letter of its 
name to the terminal. LDA is a foad 
accumulator immediate, and Joads 
the a.c~u.mulator with the character 
"H," ''L, " or ''D," depending on 
which prog;am is nmning . JSR (jump 
subroutine) TTYOUT calls the 
routine· that prints the value of the ac­
cumulator to the terminal. JSR SLEEP 
ca ls. the sleep routine , JMP HUEY 
completes the program by jumping to 
the start of the program. otice how 
eac:h program is a dosed loop. Pro­
grams Duey and Luey are exactly like 
Huey, except for the chara.cte:rs they 
print.. 

The SLEEP routine is the most 
magical of all. SLEEP first uses the 
TSX instruction to save th vafoe of 
the stack-pointer register in the X 
register. LOY loads the value of CUR­
JOB into the Y register. [NY in­
crements the Y register . The CPY in­
st.ruction compares the incremented Y 
reg:ister against JOBS {containing the 
number of total jobs, three i.n our ex­

ample) to see if we are at th end of a 
cycle. 

If not, BNE branches to NOZERO 
if the incremented Y register minus 
JOBS is not zero. However. if we 
have reached the end of the cycle, 
then the LDY instruction loads zero 
into the Y register. At label 
NOZERO, the contents of the Y 
register are stored into location ·CTJR~ 

JOB, reflecting the job to be run next .. 
The lDX instruction loads a stack­
p o]nter value from SPTABLE, offset 
by the Y register (which equals CUR­
JOB) into the X register. The TXS in~ 
struction then transfers the value of 
the X regi.ster into the stack-point'er 
register. Finally, an RTS effectively 
forces a branch to the program in­
dicated by CURJOB. SLEEP. while a 
little tricky , is short and sweet. 

SLEEPR can be called instead of 
SLEEP if we want to preserve the con­
tents of our CPU registers before go~ 
ing to sleep. SLEEPR simply pushes 
the contents of all registers onto the 
program's stack, then calls SLEEP. 
After retumfog from SLEEP (and 
allowing the other programs to run), 

SLEEPR restores the CPU registers by 
popping them back off the stack . 

The three programs won't actuaHy 
run simultaneously, but they will run 
i.n such rapid suocession that, for 
most purposes, they wi11 appear to be 
running at onc-e, When we ·execute 
SNOOZE,. the terminal instantly 
displays; 

HLDHLDHLOHLDHLDHLDHlD... 

Other Applkatlons 
There are, of course, many uses for 

multitasking, T imeshared BASICS 
for multiple users. or for single users 
with multiple programs are one 
possibility. Real-time (ie: the pro­
gram runs.and 'nteracts with ,extern.a] 
events), multiuser dungeon games 
would appea l to the fantasy-minded. 
For contro] applica tions, we could 
assign a single microprocessor the 
duties of monit oring many in­
struments , each instrument having its 
own subprogram. 

For complex operating systems, w 
could assign printer spooli:ng (various 
programs writing to the same 
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TurnyourApple into theworld
1

's 
most versatile·personal compu1fe,r. 

The SoftCard™Solutfon. SoftCard 
urns your Apple into two computers. 

A Z-80 and a 6502. By adding a Z-80 
m1croprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/ M based machine. That means 
you can access the sing le largest body 
of microcomputer software in exist­
nce.Two compu ers 1n one. And, tie 

advantages of both. 

P ug and go. The SoftCard system 
starts Wlth a Z-80 based circuit ca rd. 
J ust plug it mlo any slo (except 0) of 
your Apple. No modificafons required. 
SoitCard suppo ts most of your Apple 
peripherals. and. in 6502-mode. your 
Apple is still your App1e. 

CP/ M for your Apple.You get CP/ M 
on d isk w ith the SoftCard package. It's 
a piowerful and simple-to-use operating 
system. U suppor ts more software 
than any other microcomputer operat· 
mg system. And that's he key to the 
versatility of the SoftCard/Apple . 

BAS IC 'nc•uded. A power ful' tool, 
BASIC·80 ;s included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC·80 is t he most 
powerfu l m icrocomputer BAS IC 
available. It includes extensive disk 1/0 
statements. er ror trapping . m eger 
variabh~s. 16·drgit predslon, exten· 
s1ve EDIT commands and string func· 
tions. high and low-res App e graphics. 
PR INT USING. CHAIN and COM­
MON, plus many additiona l com· 
mands. And . it's a BASIC you can 
comp ile w ith Micr osoft's BASIC 
Compiler. 
More 11anguages. With SoftCard and 
CP/ M. you c-an add Microsoft's ANSI 
Standard COBOL. and FORTRAN. or 

Basic Compi ler an d Assembly Lan· 
guage Development System. All, more 
powerful tools tor your Apple. 
Seeing is believ1in.g. See the SoftCard 
in operation at your Microsoft or Apple 
dea ler. We think you 'II agree that the 
Sof tCard turns your Apple into the 
wor ld's most versa t i le personal 
computer. 
Complete inrormaUon? It's at your 
dea ler's now. Or. we'll send it to you 
and include a dealer list. Write us. Calli 
us. Or. circle the reader service card 
number below. 
SoftCard ts. a llademark or M icrosol1 Apple II and 
Apple 11 Plus are regi.Stered 1t<1demar 1<s o f Appl 
Computer. Z-00 1:;. e r~1slered lrectemR or z,iog. 
Inc . CP/M 1$ a reg1s1er d tredemer of D1g1t 1 
Resaarc.h. Inc. 

Microsof Cof\sumer Producls.. 400 1081h Ave. N.E.. 
Circle 237 on Inquiry c.arl1. Bellevue. WA 98004. r206J454·1315 



prin.ter), keyboard polling, and 
floppy-disk management,. to their 
own multitasked programs. Music 
synthesiz-ers co.uld produce multiple 
tones from software de-Signed for 
single tones .. 

At Cornell Universi ty ' low­
temperature physics group, we hav·e 
wri.tten multitasking software for the 
6502 that implements the HPIB func­
tions {Hewlett-Packard Instrument 
Bus, also known as IEEE standard 
1978-488). This standardiz.ed bus is 
used not only in laboratory in­
struments, but also in the Com­
modore PET computer as a peripl.ieral 
port. While it is possible to program. 
aii these routines usi.ng other software 
techniques, the use of SLEEP may 
simplify conception and implementa­
tion. 

Let's take a do.ser look at how we 
might mu]Hpmgram a standard 
BAS1C. First, we must l:iave enough 
f11ee memory in our system to hold at 
least two different BASIC programs. 
The best method of multitasking 
BASICs involves updating BASICs 
pointers to the start of the progr.am 

memory , variable areas, etc. 
However, this met.hod is complex and 
you must know where these po:nters 
reside in memory for your particular 
BASIC. Let's consider a simpler but· 
less effi.dent method. 

T he general scheme is ~o swap out 
the BASIC program, variaMes, and 
line counter ( he value indicating the 
next BASIC Jine to be executed),. and 
then swap in the next program's pro­
gram, variables.. and lir1e counter. 
The addresses vary depending on 
which BASIC we u~e, Since most 
computers hav only one keyboard 
and display, we must have a way to 
indicate whkh program we wish to 
communicate with at any given time. 
To accomplish this, we must choose a 
specific keyboard command. FinaJly, 
we must decide how often we want 
the computer to swap the·programs in 
and out. We could do this in soft­
ware, simi1ar to SNOOZE, by calling 
SWAP occasionaUy. Or we could 
force swapping by pulling a hardware 
interrupt. 

A hardware inte-rrupt is, baskaJly, 
a method of fo:rdng the execution of 

specific 5,oftwar·e when the proper 
signal .is sent on the interrupt line. We 
could connect a timing devke to the 
interrupt line. forcing a SWAP 
routine to swap BASK programs at 
every dock period of our timer . 
SNOOZE could also be imp]emented 
using this interrupt approach. 
However, the requirement of such in­
terrupt hardwaJ1e is a slight disadvan­
tage. 

Now that you have seen the s ruc­
ture of the SLEEP method of multi­
tasking, you. may want to try writing 
your own multitasking software. For 
the small-computer owner who 
thinks he is outgrowing l.ii:s system, 
the convenience and added power of 
resource sharing can be a strong in~ 
centive to implement multitasking. 
AU too ofben, our firs reaction to a 
strain on resources is to buy a new 
system. But a better reaction might be 
to write such software. The SLEEP 
method may help your present com­
puter system perform beyond your 
expectations. If your system seems 
overburdened and worn out, maybe 
it just needs a. li.ttle SLEEP.• 
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Tree Searching 

Part 2: Heuristic Techniques 

Exhaustive tree searches. for 
reasons that will be explained later, 
wilJ eventually arrive at an optimal 
path between the start node Sand the 
goa.I node dos.est to S. The exponen­
tial expansion of many problems can 
outgrow the memo·ry and speed capa­
bilities of even the largest computers; 
because of this, methods have been 
d.eve!oped that selectively limit the 
number of nodes expanded but still. 
indud.e those nodes that lead to the 
closest goal node. These heuristic 
techniques work by extracting infor­
mation from the node and using it to 
determine the likelihood of being on 
the best path to a goal node. 

In thjs article we will be concerned 
with two types of heuristic tech­
niques, admissible and nonadmissi­
ble, and w ·n ·experiment with them, 
using. the BASIC program given in the 
first part of this artkle. (See 'Tree 
Searching, Part J : Basic Techniques." 
Se'Pt:ember 1981 BYTE, page 72.) 

Admissible-Algorithm Theory 
One m thod of searching a prob­

lem tree is to order the list of open 
nodes by giving each node a numeric 
value and hav:ing the program choose 
the node with the lowest value for im­
mediate expansion (an approa·ch used 
in the SEARCH program in Part 1 of 
this article). Although this method 
can. be tlised with any ordering that 
produces a successful search, a mild 

.,._ Clrclo 3'89 Of! Inquiry care. 

Gregg Willimru, Se:ntor Editor 

resttic:tion on the natu11e of the order­
ing produces a search aJgori.thm that 
is guaranteed lo find both a goa1 node· 
and the optimal goal node-that is, 
the goal. node that has the smaJJe.st 
cost assodated with it. This algo­
rithm is caUed admissible. 

Refer ro the partia1 tree shown in 
figure L (Here we will assume that 
the paths from S to n and from n to G 
are the shor~est pa1ths available.) 
Define g(n) as the shorte$t pa th from 
the start node S to node n; defin.e h(n) 
as the shortest path from n to the 
closest goal node G. Then 

f{n) g(n) + h(n) 

is the cost of the optima] path to a 
goal node, gfoen that the solution 
must go througl1 nod.~ ,1 , (If no such 
path exists, the cost is said to be unde­
fined; with a program, the appropri­
ate cost variab]e wou1d be aiss~gned 
a.n arbitrarily large number.) 

Now that we have the three func­
tions /, g, and 11, let us defin.e three 
more functions, f (pronounced 
''f-hat"). g, and h, that, for a given 
situation, are estimates of the theoret­
ical (and often unknown) minimal 
.functions f, g, and h. [n other words, 
f(n) is the estimated cost of the 
minimal path fr·om S through n to G; 
g(n) is the estimated cost of the min­
imal path from S to n (remember that 
when we have a path from S ton.. it 

may not be the minimal path); and 
h(n) is the estimated cost of the 
minimal pa.th from n to the dos.est 
goal node (which, at the time, is 
unknown). 

Simply stated without proof, he 
conditi.on necessary for an algorithm 
p.roducing h(n) to be admissible is 
that the ordering algorithm must pro­
duce a numeric value tha t is guaran­
teed, for every node n, to be less than 
or equal to the cost of the minimal 
path from n to the closest G. In sym­
bols., this condition is the foHowing: 

f(n) s /(n) 

If this condition is always t:rue, the.n 
the ordering algorithm is admissible. 
{Readers iintel'ested i.n the proof can 
c'OnsuJt Problem Solving Meti1ods in 
Artificial Intelligence, by ils J 
Nilsson, 1971, pages 59 to 65. ) 

let us consider two cases of algo­
r:i thms that are known to be admissi­
ble. The first alg·orithm is that for a 
breadth-first search, which offers no 
information about the relative value 
of any node- that is, ~(n)- 0, (Note: 
the computer program in Part 1 used 
a different value for the li{n) variabi-e 
Dl for demons.tration purposes; l1ow­
ever, Dl ""'O will give the same 
result) Since zero is a fow·er bound 
on th minimal cost of any node, goa'I 
or nongoal (ie: 0:::; h(n)), the breadth­
.first algorithm is confirmed to be ad­

http:conditi.on
http:smaJJe.st


Figure 1: A partially drawn tree. lr1 this reprcsentatior1, each state (or 11ode) of the prob­
lem is repr-esented by a point, and tu.icli line r:epresenls a legal chcmg,e from 011e slate to 
the next . Node S is the original problem, with node n and other nodes representing in· 
termediate stllps or1 the way to so·lution (node G, the go.al node). 

missible by the above inequality. But, 
as we know from experience, the 
breadth-first algorithm is nonselec­
Uve; that is, it expands all nodes in 
order of increasing depth u nti1 it 
reaches its first (and therefore mjni­
maJ) goal node. So we can see that its 
total absence of heurisUc informaHon 
goes hand in hand with, and is a 
measure of. i.ts e:xtr~me inefficiency. 

On the other hand, let us assum.e 
an ordering algorithm ft that returns 
the exact C·Ost of the shortest path 
from n to G; in other words, Ji{n) ­
h(n) for an n, which still satisfies the 
abov·e inequality. What does this 
mean1 A moment's reflection will 
confir-m that, first, since this algo­
rithm repr~sents perfect inform.a tion 
about the state of the system, it is 
guaranteed to reach the nearest goal 
node G; and. second, that H wiJl do 
s.o without expanding one unneces­
sary node. What could be simpJer1 
Sin()e the search algorithm always ex­
pands the node with the smallest ~ 
value, and since in this case the ~ 
value is the exact cost from that node 

- ----------------------------, to the goa] node, the sear~h algorithm 

Need a 
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will inexorably come, with each ex­

I pansion, one node doser to the goal 

' node.. So in this case, the presence of 


total heuristic information is equiva· 

lent to maximum efficiency. 

From viewing the above two ex· 
tremes r·epresenting 

h(n) - 0 
and 

h(n) - ·h(n) 

we wouJd expect to find an /i(n) satis~ 
fying 

0 < Ji(n) < h(n} 

to be between these two extremes of 
effic:iency, with efficiency increas.in.g 
as li{n) , for all nodes n, approaches 
h(n) . This is actually the case: given 
two admissible ordering algorithms A 
(generating li(n)) and A'" (generating 
h"'(n)), A• is said to be mor;e inforn1ed 
i.f fi * is always greater than or ·equal 
to h, or: 

Ji(n) s Ji ·•{n) :s h(n) 

lt has a]s-o been shown that A" is then 

Circle 19:2 on lnciurl ry e;.n;L 
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Hr SOflWHE 

DAU HH lllHUIUH 
Co 111 I 

I lli11 Sllr 

c e~SIC II COMftLe~ 
MUSIC 80 
1MIJISIC (0111p1I 
FQ~TIU 80 

k.fP. IVR . f/R . Git, INW 

ilu111ur1111 PJ"JTll ' JOO 
Uit\ 80 ' 
QSll' 'Ulll 
Sup;irS4rl ' !ell 

' 

igit 'W'Ud '315 
:W!1g1t Mtnu 191) 
'llord P, Q It •150 

'$50 
'Z15 

MHU 
•110 
·~:is COBOL 80 •&$() 
'l$0 P~Clll UCSO '300 
•-1.joO MT PAoSttl '500' 

CllC Hf'IWIH 

' ·~ 
IHl!l '1QRWlH 

\!l'ard S 'l2~ 
Mii M1rg1 '1 15 
Ban,hmark WOI• f'loc1.uin9 '395 
B rk M.1~ u11 M1n1g1111tt11 ' l50 
NAO '100 
M,'VJ M1 '90 
S p.-,.11d ' UQ 

ru ans 
Car.. n ~al.I Mu > uu S75a 
MUlil Mulb Ill t s,1050 

M IM • P Lis i ngo . 
lh11rlao. Clld wf5" c ~1 U3:~ 
S·lllO 811-l Ad1pltr 101 $up1rb r li$1 U ts 
P111tl tori ~.. S p11btJln Ult stO 
Elttml ~d1pl1r Lill $;JO 

ttl!l lllUS 
C~C $lngl1 1 ., , dbl d1n~. OIL Ufi 
CDC Oaubli Skit , 'dbl . 'doa•~r . 1.)$1at~ 
hnd'tn 1 100.4 Obi 1 ~ . dins. , d 

DH 
~Bfl PMll'll 1111 Su"8rbl . Llii Sl05w.- cs 
il«luSall Grip • lolrd Ll•I S995 
Symbol C1nwr•,. u;,1S:l?S 
Gl~hic:t plallil . I $225 
H J Gop . Litt U50 
Surl1ce p141le• I.Isl U~ 
Graphics, Tu 11 m~li11 0f , ~I ll $41$ 

•t.n 
'175 
' MO 
'It) 
447$ 

'7$ 
'25 

'225, 
' 390 

ock. l,iu $"6 'iGD 

' 1'5S 

'&15 
' !ell 
' !.CID 
'· 0 
'4~ 
'450 

TO O.llOEll, CALL 120l,.u.81 H 
Mui lblm• sh PP•d bom •101;k MHlltChtfft , lf•iH ~d 3'll. COO~ 
1111 II.ii HIW IJ1 pti(A;s FOB qrlg n ~ip viJ £•rr olio rel~ 

KillH ol !""" d · •nponi.t In, d1m1g"' -chond H 

PlCtFIC HlllPUlEI IROIERS 
1 tio&& P1l11tiH llorlh 

S11tH11 WI 98.133 

Listing 1: The "ou/-of-plnce" algorithm. Listittg la gives the algon'tf1m as implemented 
{n BASIC, to be inserted in the SE.ARCH program in Part 1; listing lb shows the struc­
tured pseudocode for the algorithm , Jn this and subsequent listings, the string value of 
each piece is replaced by {ts corresponding m.imeric value (ie: piece "l" has value n 
with "A " through "F" being replaced by tire values 10 through 15, respect{veJy. 

(1a) 

9881 
9884 
9885 

9887 

9895 
9900 
9910 
9915 
9920 
9925 
9930 
9935 
9940 

9945 
9960 
9965 

(lb) 

9900 
9910 

9915 
9920 

9935 
9945 

9960 

9965 

REM ··············LIS1ING l·············· 
REM 
REM "OUT-OF-PLACE" ALGORITHM, 
-ADMISS BLE 
REM 

REM •••• • • • • •••. ··-··• • •• •• • ••• •••· • • ·--- -• -•• 
Rl =0 
FOR I .. 1 TO R9; FOR J"" 1 TO R9 
Q .. ASC (E:S(!.J)) 
rF Q • 40 THEN 9960 
IF Q> 64 THEN N • Q -SS: GOTO 9935 
IF Q< ,,.57 THEN N=Q-48 
Pl ""R9•(I- l) + J 
REM -Pl IS VALUE OF CORRECT 
TILE N POSITION l,J 
rF N < > Pl THEN Rl •RI 
NEXT J: NEXT I 
RETURN 

value ol puzzle (RI)= 0 
for each row I 

for ~ch column J 
Q=ASCll value o f row I, oolumn J of puzzle ES 
i1 pi~ not " ," (Q~46) 

oonverl plac Q to "tru " volue N 
Pl =valu of ploe In row I, column J ln 9~1 node 
U curr nl pleoe ~ volue o! S11me po,.ltlon In q.oal node 

new value of puzzle •old value of puzzle +1 
endll 

.ii.du 
•n.d ol for-loop J 

•n.d of for·loop I 
r•t11111. 

guaranteed to expand an equal or 
smaller number of nodes than A 
(agai n, see Nilsson, mentioned 
above). 

One more point has to do with a 
difference between tree and graph 
searches. The cost of a node about to 
be expanded, g(n), is equal to its theo­
retical minimal cos t g(n) in a tree 
because, by definition, there is only 
one path from the root node S to any 
other node. Since a graph may con­
tain more than one path from S ton, 
the cost of a path found may not be 
the mln.imal one and so must be .la­
b led g(n). However, an admissible 

algorithm that does not change its 
nature during the graph search will 
produce only optimal paths to e ­
panded nodes, so that g(n ) - g(n); 
the forma I name for the condition 
that guarantees this result is 1the con­
sistency assumptioM, All admissible 
algorithms used in this article satisfy 
this assumption. 

Some Examples 
The exhaustive searches ,examined 

in Part 1 of this article (breadth-first, 
depth-first, and limited depth-first 
aJgoothms) are all ad"missible and ex­
hibit one extreme in t.he information. 
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spectrum: they· co.ntribute no heur­
istic information to the solutfon of the 
pl"ObJem, so ~(n) ""' 0. The other ex­
treme, that of perfect information (or 
h(n)-h(n)), is certainly inte:re.sting i.n 
theory, but fmpossible to implement 
in rnost cases. We will examine two 
admissib e· algorithms that faU be­
tween these two extremes. 

Remember that we are seeking to 
define a function f(n) that is a lower 
bound on the minima] number of 
moves from node n to a goal node G. 
One plausib1e a.Jgorithm (see listing 1) 
is the fo]low.ing: f(n} equals the num­
ber ofsquares. that are not in the same 

position they are in the goal node G. 
{[n the 8- and 15-puzzles used for illu­
stration, there .is only one goaJ node 
G.) The informed reasoning used to 
prove that this is a 1ower bound on 
the actual cost: to the goa] node is the 
fol1owi.ng: if a square (not including 
the •''space'' square) is out of place,. it 
will take at least on.e move, if not 
more, to put it· in place; t·hus, the ~ (n) 
generated by this "out-of•pface" algo­
rithm wilJ always be l.ess than or 
equal to the cost of a solution h(n). 

Table la shows the puzzles used in 
this artide; table 1b shows the results 
of app]ying both the breadth-first and 

the ''out-of-pla.ce" algorithms t.o these 
puules. A comparison of the first 
seven lines of table lb prompts sev­
eral useful observations. First, the 
breadth-first search is considerably 
more inefficient than the ''out-of­
place" a.lgorithm; the computer 
used, which has 20 K bytes of work­
space and wm ho·]d 52 nodes before 
running out of memory, can compJete 
oniy a four-move puzzle with the first 
method, but can complete some 
twdve-move puzzles with the siecond 
method before running out of mem­
ory. Second, both a.Igor.I thms show a 
roughly linear increase in the number 

(1a) (lb) 

Row Column 1 Column 3 
1 
4 
7 

2 
5 

3 
6 
e Puzzle 

Nod·es 
Open 

Breadth·FI rst 
Nodes 
Closed Total 

Nodes 
Open 

" Out-of·Place" 
Nodes 
Closed Total 

1 
4 

2 3 
6 

11 
4 

2 
5 

3 
6 

(1, 11 3 4 3 4 

7 s. 8 7 8 (2, 1) 7 4 11 5 2 7 

2 3 2 3 
(2,3) 4 3 7 3 2 5 

3 
7' 

4 
5 

6 
8 4 

5 
7 

6 
8 

(3, 1) 
(3 ,3) 

9 
10 

8 
9 

17 
19 

6 
4 

3 
3 

9 
; 

1 
7 

2 
4 
5 

3 
6 
e 

1 
5 
4 

2 

7 

3 
6 
e 

(4. ) 
·(4,3) 

12 
16 

11 
21 

23 
37 

6 
8 

4 
4 

10 
10 

5 
1 
7 

2 
4 

3 
6 

1 
5 

2 
7 

3 
6 

'(5,1) 
(5.3) 

•QM • (29) •otJ• 
·ot.t· 

9 
7 

7 
·6 

6 
13 

5 e 4 a (·6.1) ·or.t• 12 9 21 

1 2 3 1 2 3 
('6,3) "OM* 13 13 26 

6 7 
5 

4 
8 

6 5 
4 

7 
8 

6 (7, 1)' 
(7,3) 

·oi.t•· 
"OM " 

13 
17 

10 
17 

23 
34 

7 
1 
7 
5 

2 
4 
8 

3 

,5 

1 
5 
4 

2 
7 
8 

3 

6 

(8, 1) 
(8,3) 

"OM• 
•OM•· 

14 
25 

11 
26 

25 
51 

e 
1 
7 

2. 3 
4 

1 
5 

2 3 
7 

(10,.1) 
(10,3) 

"OM• 
"OM" 

14 13 27 
•QM• 

5 8 6 4 8 6 (12,11) 0 QM• 20 20 40 

1 3 1 3 
(12,3) "·OM• '"·OM• 

0 7 2 4 5 2 7 
5 8 6 4 8 6 

12 
7 
2' 

3 
4 

1 
5 

3 7 
2 Table l: Comp'arison of brl!!11dth· fir5t rmd "out·of·plau" 11!gorithms 011 selected 

5 8 6 4 8 ·6 problems. The p~i'lde.s i1:1 t11ble 111 can be idetitified by a p·air of numbers giving tf1e 

14 
7 
2 
5 

8 
6 

3 
4 

1 
5 

3 
e 
4 

7 
2 
8 

row mid colut1111 i11 whicf~ tl1e pu~de is found . Th row r1umber gives the number of 
mo:ve-s lo soluticm: p:1ules in the same colum11 c:irn subsets of tl1e same problem. 
(Tl1ese matd1 puzzfos !isled i11 Part l of tlris article.) Tab!i? 1b gives a comparison of 
bri!adll1-first vl!! rsus "oiit~of-plni:e' ' 11/gorithms for sel'ected problems. The relation­

16 
7 
2 
5 

7 

1 
e 
6 

e 

3 
4 

1 

1 
5 

3 

3 
e 
4 

8 

7 
2 
6 

7 

sliip between nodes open mid nodes dos d is: total = r10.des open + .riodes dosed. 
("OM• indicates tJ1nt th compu ter's limit of iibout SO 11odes Wa5 exceeded. The 
pa~enth~es 0~01:411d tl1e 29 i11 line (S, 1) de11ote t11at the breadth-first search ran out of 
room aft~r e:rpnuding 29 11.odes.) The ..out-of-place.. algorithm's t:ibility to solve morn 

16 2 
s 6 

3 
4 5 4 

2 
6 

comple;x v~oblem5 l'..lsi11g the same amount of nunnory indicates grea.ter power when 
compared to tfie breadth-first seard1. 
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of nodes exp.anded within a certain 
range (levels 1-3 and 1-4, respective­
ly ), with the ratio of nodes expanded 
to the theoretical1y minimum num­
ber of nodes to be expanded being 
:roughly 3:1 and 1:1, respectively. 
Third, this ratio progressively in­
creases outside each algorithm's range 
of Hnearity; this implies d1at the max­
imum efficiency available from each 
algorithm decreases with the com~ 
plexity of the puzzl.e-in other words, 
as the puzzle becomes more involved, 
the Ii that is calculated drifts more 
and more from •the theoretical h to~ 
ward zero (ie: no information), and 
the· a.lgorithm breaks down (ie: ap· 
p.roaches an exhaustive search ), 

A HnaJ observation is that the (n,1) 
puzzles seem easier to solve than the 
(n,3) puzzles. (Puzzles. with the same 
last subscript are extensions of each 
other.) T his trend is mor~ obvious on 
comparison of the numbers in the 
"nodes dosed" column in table lb 
(which is a measure of the difficulty 
of the problem in that it is related to 
the number of nodes expanded in the 
auempt to find a solution). Not·e also 
that the nonlinear rise of the "nodes 
dosed" column is greater for the (n,3.) 
puz~es than for the (,1,l) puzzles. 
This suggests that the behavior of an 
aJgorithm outside the r~nge of linear­
ity described above cannot be ex­
pressed by a. simple nonlinear fu.nc­

listing 2: The minimum-distan'e cilgorithm. Listing la gives t11e algorithm in BASIC, to 
be inserted in the SEARCH progrnm of Part 1; Ustfr1g 2b is the stru clur:ed pseudoco.de. 
(2a) 

9885 HEM -···- ·--·· · ·--LISTJNG 2.............. 
9887 REM 
9890 REM MlNlMUM·DIS!ANCE 

ALGORlTHM; ADMlSSJBLE 
9893 :REM 
9910 REM ··------····---·· ··-·· · ··--·· · · ·-·· · ·••· · · 
9900 Rl •O 
9910 FOR I• l TO R9: FOR J= 1 TO R9 
9915 O • ASC CE$CI.Jll 
9920 IF 0 =<16 THEN 9960 
9925 IF Q>64 THEN N• Q-55: GOT09935 
99'30 IF 0< • 57 TH EN N;;Q-48 
9935 Il = INT ({N - 1)IR9) +1 
9940 HEM -GIVEN SQUARE N, 

l< =N<= IS, FIND 
9941 R.EM (Il,Jl) = POSITION OF N IN 

SOLVED PUZZLE 
9945 JI .. N - JW(II -1) 
9950 REM-H-HA!lSSUMOFDJSTANCES 

EACH SQUARE 
9951 REM IS FROM GOAL POSITJON ; "," 

SQUARE . 01 COUNTED 
9965 Rl .. RI +ABS(I-Il) +ABS a-m 
9960 NE:XT J: EXT I 
9965 RETURN 

(2b) 

9900 value of puzzle (Rl ) ..o 
99 l 0 fot iMch row I 

for each column 1 
991 S Q =ASCII valu · of tow t ooh1mn J of puule E$ 
1)922 U piece riot "." (Q,. 46} 

convert p lace 0 to "lruo" v.aluo N 
9935 II =row of plece n g:oal node 
9945 Jl •column of plece Ln goal node 
9955 new v11.lu.e of puz;z;LG = old \rll lu& ol puzzle + 

(d.lUen:moa of row v11Jues) + (dlilerenc 
ol column v~lues.) 

e:ndU 
9960 end of for ·loop J 

•nd ol fodoop I 
9965 retwn 

Uon, but only th.rough a range of 
values that is hjgh]y sensitive to the 
individual puzzJe under considera­
tion. 

Min.imum-Distance Algorithm 
The minimum·distan.ce algorithm 

de&eribed here is the most effid·ent I 
have worked with- one that l have 
not been able to improve even when 
dropping the admissibility constraint. 
The algorithm (see listing 2) may be 
described as foUows: for each piece in 
the puzzle (not including t.he "." 
piece), the value of the algorithm i's 
increased by the number of rows plus 
~he number of columns the piece is 
away from its final position in the 
goa s.tate (ignoring any pieces in the 
:way) . For example, if the '1." piece is 
in row 2, column 31 then that piece i:s 
(2-1)+(3-1)--3 squares away from 
Us final goo positfon (row 1, column 
1) and so adds 3 to the f value of that 
puzzle, Table 2 shows the value of 
puzzle (6,1} using this algorithm. 

Because the figure given to each 
piece· is a conservative estimate of 
how many moves it will take to get 
that piece into place (it will be more if 
the other pieces get in the way ), the f 
calculated as the sum of these va1ues 
must be a lower bound on the t.rue 
cos't f associated with a given puzzle; 
therefore, this min.imum-dista.nce al­
gorithm is admissible. 

TabJe 3. shows the result of using 
this a!go·rithm o·n the putties i.n Table 
l a , with comparison values given for 
the "out-of-place" algorithm. The 
results are far more pleasing than 
those of any algorithm that we have 
looked at- in fact, you might say this 
is the first algorithm of any practical 
use. The· a]gorithm, like the "out-of­
place" algorithm, is "perfect" th.rough 
order ·4 (although a counterexampJe 
may exjst), but notice that the non­
linear increase in the "nodes dosed" 
co]umn is mo·re gradual and mol'e 
nearly straight-l ined for the mini­
mum-distance algorithm tha n it is for 
the "out..of·place" algorithm. Al­
though the min~mum..distance algo­
rithm does drift from the theoretica] h 
value toward zero as the problem 
comp]exity increases, it does so 1ess 
severely than the ''out-of-place" algo-
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ri thm; this is because the minimum­
distanoe algorithm is more informed 
th.an the other algorithm. Its better in­
formation is expressed in the gener­
ation of fewer erroneous nodes dur­
ing the solu lion of a puzzle . 

One a.sped of table 3 is, however, 

mis!eading : the order-12, 14, and ~16 


p11.z:zles show ident:ica.I "nodes dosed" 

values for t.wo sets of puzzles that 

were earl' er said to be unequal in 

complexity, which might suggest that 

the algorithm somehow mirumiz.es 

the scatter effect caused by the dif­

ferent cornprexities of puzzles of the 

same order postulated earlier. This, 

however, is not the case: soJution by 

the m:inimum-dista.nce algorithm of a 

number of randomly selected order-12 

puzzles reassured me that no such 

minimizing ·effect was taking place; 

the values in "nodes dosed" for these 

puzzles were 12, 13, 14 .• 14, 18, 20, 

and > 20 (this fast vaJue was the 

resu]t of the computer running out of 

memory). 


AJthough the minimum-distance 
algorithm is usuaUy reliable, there is 
at least one type of problem that. 
renders 't virtua1Iy useJess. An exam­
pl o:f one such puzzle is given in 
iigur~ 2, and an analysis of the algo­
rithm's inabiHty to solve it gives us a 
clue toward the construction of a 
more powerful admissible algorithm. 
Although the a.lgorithm gives this 
puzzle a value of fou.r, l have not 
been able to find a sofotion (by hand) 
,of under sixteen moves, and the first 
fifty nodes of the tree, generated by 
this algorithm before my computer 
ran out of memory, show no ap­
preciab1e gain toward the goal node. 
In fact, after generating nodes 37 
through 40, at level 10 (see figure 2), 
the algorithm abandons them to ex­
pand nodes of levels 2 ·hrough 4, 
dearly indkating that the algorithm 
has found the nodes on levels 6 
through 10 to be unpromising. Al­
though I have failed to find an adm.is­
sible algorithm that performs better 
with this puzzle, I am sure that such 
an algorithm will have 'to take into 
account the extra number of moves 
that pairs of pieces in each othe-r's 
"home' positions (here, the "S" and 
"6" and the "7" and "8·") generate. 

Nonadmissible Algorithm$: whose r~turned va1ue ~ i,-s not neces~ 
Theo'ry sarily a lower bound on the true cost 

Comparatively little is known ·of a so1ution h. This is because no 
about the performance of .nonadmis­ common feature (in terms of the algo­
sible algorithms- that is, algorithms r.i thm' s goal~finding performance ) 

{b) (c) 
Goal NOde Breakdown of Moves 

1 2 3 1 2 3 p eces 1,2,3,6,8 in pt'a.ce "' 0 

7 4 6 4 5 s, piece 4 is 0 rows, 1 column ofl =- 1 

5 8 1 e piece 5 Is 1 row, 1 cotumn olf = 2 


p·ece 7 ~ 1 rO'f'J, O CQtumns o ·1 "'.1 

f value ·OI puzzle = 4 


Ta.bl 2: Ewhmtior1 of puzz./.e (6,1) by tf1e m i11imwn-distance aJgorilhm, This 
ciJgoritlmt sums tlie di.stance each piece i.s from it.s final posi.tion (the goal node) to ar­
n"ve at an estimale of the number of moves to solution. Colu 1rn (a) is tlm problem 
po5'!d in puzz le (6,1): column (b)· is llle goci! nodf!; colt~mn (c) giue.s each piece 's co11­
tri.bution to tlte total number of moves to sol:rn tile p1m:le (tfie ''," piecr. wh id1 
rr!prr!sents the blank, is nol .inclu.dr!d in the evaluation). 

"Out-of-Place" MI nlmum CI.stance 
Puule Nodies Closed To·1a! Nodes Closed Tota l 

(1.1) 4 4 


(2, 1) 2 7 2 7 

(2.3) 2. 5 2 5 


(3.1) 3 9 3 9 

(3,3) 3 7 3 7 


(4,1) 4 rn 4 ·10 
(4.3) 4 10 4 10 


(5, ) 7 16 e: 1,3 

(5,3) s, 13 5 12 


(6 .1) 9 21 7 15 

~6.3) 3 26 7 15 


(7, l) 10 2:3 7 15 

(7.3) 7 34 7 15 


(8. ) 11 25 8 18 

(8,3) 2s, 51 10 21 


(10, ) 13 27 10 21 

(10.3) *OM 12 24 


(12.1)· 20 40 14 29 

(12,3) •QM• 14 29 


(14, 1)· •QM* 16 32 

(14,3), ~oM• 16 32 


(1 6.1) •QM• 18 35 

(115,3) •OM" rn 35 


(1 B. ) OM• 20 40 

(18.3} •QM" "OM• 


Table- 3: Compa~on of die "o ut-of-place" algorithm with the minimum-distcim:e 
algorithm for selected problems. 
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Announcing me 80-Column Model 82A and 
l36-column 83A quality Microline printers. Quiet Long 
lasting. Exceptional prim quatity. 
• 120 cps 
• 9-pin head far true descenders 

fone year warramyl 
• 8Jdi~ectional. logic seeking 
• Graphfcs 
• ParaHel and serial intertaces-stand·ard 
• Friction, pin head. and tractor feeds. 
• All points addressable graphics 
• And much more 

From Ol<idata.The company that stands out 
Apart from the rest For more information on Of<idata'S 
incomparable line ofprimers contact us at l 11 Gaither 
Dl'fve, Mt Laurel, NJ 08054, i60·91 235-2600. Also av.:illable 
lhrough autllorized dealers. 

Making small printers for people who th" k big'. 

Okldala Is arubs1csiary or Old Electric lndusny Company LI.Cl. 



that appHes to nonadmii;sible algo­
rithms as a class has been found : a 
given nonadmissible algorithm,. com­
pared. to a g(lod admissible one, may 
perform anywher·e in the range of 
consistentJy better to consistentJy 
worse. l:n fact, it is possib]e to devise 
a nonadmissib e a]gorithm that i.s 
worse than a "no-information" 
breadth-first search . 

In any case, two characteristics of a 
nonadmissib le algorithm follow from 
its failure to meet the conditions of 
admissibility. One is that it is not 
guaranteed to find a goa node; the 
other is that a goal node found by a 

Li!ti"8 J: Modification needed to de.,ive 
the tilgori.thm NA-1 (nonadmi.ssible 
algorit11m 1). Th is modification to· the 
BASIC c:ode it1 listing 2 delivers misinfor~ 
mntiol'l to the SEARCH program, nmder­
i rig it inc;t:ip.t:i ble of solm'ng even t}1e 
simplest pai:zzles. 

9890 REM ··-····· ······LISTING 3-------------­
9891 RE:M 
9004 REM ALGORITHM NA - I; 

NONADMISSIBLE 
9896 REM INSTRUCTIONS: ADD TH.IS 

CODE TO LISTING 2 
9897 B.EM (THI MJNIMUM-DISTANCE 

AlOORITHM) 
9898 Bi!M 
9899 REM ---------- ---------•••· · · · · •••· · • ••· · • ---· 
9961 ElEM 
996'2 Ll;;; 100-Fl l 

~ 
I 

Listing 4: Mod{fict:1tio11 needed to dim've 
the algor.ithrn NA·ll (nom1dmissible 
algorithm 2). This modification to the 
BASIC code in listing· 2 consistently per· 
forms as well as, or better .thim, tlil! 
minfrnum-dista11ce algorithm . 5i11ce the 
algorit11m is 11011admissibfo, the perfor· 
rnance is not guara11teed. 

9890 REM --------------LISTING 4 ..••...••....• 
9891 HEM 

9892 REM ALGORITHM NA - II; 


NON ADMISSIBLE 
9895 REM 
9896 REM INSTRUCTJONS: ADD THIS 

CODE TO LISTING 2 
9S9S f!!M 
9899 REM ------------ ------······ ······· ······ ····· 
9954 REM 
9955 I9; ABS (I - H )d9 • ABS 

(J- JJ):Fll '"'R I +19+J9 
9957 lF 19·> 0 AND19> 0 TH.EN Rl = Rl + I 

nonadmissible algorithm may not be Some Examples 
an optimal goal node (~e: there may An example of a b.ad nonadmissible 
exist another, shoi-ter, path to the algorithm is easy to generate: simply 
same node). These are serious but not subtract the value c:ak:ulated by the 
insurmountable defects when consid­ minimum-distance algorithm (which 
ered in conjunction with a real~wo:rk is a good a]gorith.m} from an ar­
problem because, in the first place, a bitrarily large number. This resuHs in 
given aJgorithm will not be us«! an .algorithm that assigns a high num· 
unless it has a history of solving ber to a node dose to a goa1 node 
similar prob]ems. ( .onadmissible al­ {making it one of the last to be ex­
gorithms are devised by a process o.f panded) and a lower number to a 
trial and error, and the only measure node that is further away from a goal 
of a given algorithm's effoctiveness is node; see algorithm · A -I., given in 
its ability to produce solutions to listing 3. T he algorithm, when run 
problems of a simHar complexity with a problem of order 2 or greater, 
whose s,olutions are already known.) will fill up almost any c:omputer1s 
ln the second pl.ace, the production of memory without producing a solu· 
an optimal node may not be as im­ tion because this algori hm wil.1 ex­
portant as the production of some pand a "good" node only after it has 
goal node, optimal or other\\•ise. expanded every worse node in the 

(Other methods may be used in problem tree. At fifty nodes (my 
conyunc:tion with or in place of non­ compute.r's Jimit) on problem (2,1), 
admissibl.e algorithms to produce a the algorithm was much further away 
goal node. All these methods sacrifice from a s'olu tion than when it started. 
the guarantee of finding a goa] node On the other hand, an example of a 
by economizing on the number of in­ good non.admissible algorithm-in 
termediate nodes saved. Successors this case, one that performs better 
ca.n be pruned from memory either than the minimum-distance algo­
when they a.re generated or when rithm-is muc.h harder to flnd.. .In 
memory is filled; or, in a completely fact, a consi.der.able amount of work 
difforent approach, a depth-first in several dJr.ections yielded only one 
search of a gjven maximum depth positive result. The algorithm, la­
sweeps across the tree, stori.ng only beled NA-U (see listing 4), is an at· 
the best node encountered thus far.) tempt to correct the minimum-dis­

1 2 3 ©
LEVELO 4 6 s 

e 7 • 4 

I\ 
123@ 	 123@

l. £VEl 1 4 6 . • 6 ~ 
87!>5 8.7S 

i.i.~ \n©
uvn 2 	 463 4 ,.5 

8756 8754 


/I"
© THR?UGH @ . 


1..2 3 I 2 J 1 2 3 l 2 ' 
lEYH 10 7 ' s 7 ii a 7 . 8' & s

4 6 9 ' 4 ll • s 6 4 5 6 

@ @ @ @ 
6 6 i 6 

Figu1e 2: A sample problem tJ1at is poorly handled by the mfriim.um..dist.ancl! .algorithm. 
Although the a.lgorW1m pre.dieted four mot1e.s to rofoe the puzzle. the c:omputer mn out 
of memory before solving it. The circled number by each nod.:e indicates tl1e order i11 

which tlie riodes were generated; t11e numbers not c:ircled are the f values predicted by 
the .tilgori.thm . 
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The MicroFrame® ·s IPure Powe;r for comput­
ing.. lit ts the industry standard for hig1h quality, 
reliable s~100 mainframes. 

TEI manufactures each MicroFrame181 with 
great care. l1hey deliver pure regulated power 
at the proper level, improving the rel iability of 
y.our computer. Typically, the output voltages 
remain virtually constant, even when the pow­
er l1inevoltagevar1ies widely.The MicroFrame~ 
wil'I neve notice a brown-out ... and it provides 
100 db noise rejection, protecting1your com­
puterfrrom power Iinevoltage spikes and noise. 
Comp ies with 1-EEE S-100. 

The combination of the lowest noise bus, a 
regulated power system and a rugged chassis 
produces a MicroFrame~without equal. 

Distributor and OEM lnqui1ries l:nvited 

For more information, call Rick Barnes at (713) 73'8-2300 

·croF a 
5075 S. LOOP EAST, HOUSTON, TX. 77(}33 

(713)73&2300 lWX. 910-881 -3639 
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Figure J: &pansion of puzzle (5,1) by tfie mfr1imum-df.stann a/goritlm1 (figure Ja) and 
A-11(figure3b). The mimbers inside ecich node denote the order in whicl1 they were 

generated; the m.mibers not circled are the e$limated f vnlw~s ge11erated by each 
aigoritJ1m. lri this case, tf11.i nomtdm~ible t:ilgoritl1m performs slightly better. 

Glossary 
Closed node~ n node who$e :wccessol'S have already been calculated. 
Cost (or value): a m1meric ualue assodated wUil tlic shortest path from tJ1e start 
node S to the current node n: tlie cost of the first goal node found will hnv.e some 
meaning unthin the problem being solved. 
Depth: the tmmber of 11odes a givtm node is away from tire start node S. 
E>tpa:nd: fo calculate tzll legal successors of tire current· node. 
Goal node: a~y node satisfying the set of cor.1dltions tkfi11ed RS tlie desired fhtal state 
of the problem. 

ode: ar1 element of a tr e used to represent a given state of the problem. 
Open node: a 11ode thtit has no·t yet be 11 chose11 for- ex,'a11sio11. 

OrderlnR algoritltm: a fonrt:11l1J or procedure genernHng an ordering ualue tliat 
repre:se11ts the node's relatitl: WnrUhood ofbeing cl1os1m for uparuion: tlie node witl1 
the lowes.t ordering value wm be expanded next. 
Problem tree (or b'ee): .IJ grap.hic repre.sen.tati.c111 of the problem· space (or stnte space) 
using dots to represetlt states, tind lines cormocting dot8 to reprnsent tJ1e tramitiot1 
from one state Jo the next; all nodes must be g1mercited from one stcn1 node S that 
represents the beginning state of tlie problem. 
State: a ~pecific set of tudues: for the variables tliat defin·e the probfom. 
Stafe-s,pa~e rep.resentatiom a bretikdown of tri·e proble.m into th~ fo.llowing com'­
ponents: the .state variables that Ctilil ek_5cribe tile probl.em i11 any of ifs possible t"Ort­

figu rations; the opern~ors tl1at zenemte the nut set of values (or states)'for the prob­
lem given the currnnl set (or sttite); ti b~gitmi11g sftlte 5: tmd a. des ription (~mt 
necessarily .exar:t)•of tke goal 11ode to be fou,.1d. 
Succe§11on: those nodes repr~enting aU val'id "mu-t states" for a given node (or state) 
.as defi11eJ b-y the operators of thu state-sp.Cice representation; the 11od!l' generatitlg the 
s:m:essor nodes is r:alled the panm ~ nfJde. 

taJ\C't a]gorithm for harder problems 
by adding 1 to the orig:inal value for 
each node that is at .least one row and 
one column away from its position in 
the g.oal node. Only two puzzles out 
of tile entire set did better than the 
minimum-distance algorithm (see 
table 2), but the rest matched it, mak­
ing NA n a sUghtly better algonth m. 

Hgures 3a. and 3b show the expan­
sjon of problem (5,l) by the mini­
mum.distance and NA-II algorithms, 
respectively, as weU as the order in 
whkh they were E!'.Xpanded and he 
calculated h estimate by each .a1go· 
rilhm. Note that NA-II made the right 
d!i!dsion in not expanding node 3, 
where.as the minimum distance algo­
rithm underestimated the cost of node 
3 (whose true cost is 5) and unneces­
sarily evaluated it. So we siee that 
NA-II, at ?east in this case, is better 
than the minimum-distance algorithm 
because it is less likely to under­
estimate the value of a node (some­
thing that an admissible algorithm 
tends to do). As an extension of th.at, 
however,. we confirm that this algo­
rithm is nonadmissible because it 
sometimes overestimates the value of 
a node {something that an admissible 
a]gorithm cannot do). An example of 
an overestimated node is node 2 in 
figure 3b; its true value is 6, but it was 
estimated at 8 by algorithm NA-U. 

Observations and Questions 
• The word "cost, " up to this point, 
has only bee:n used to ref~r to the 
numeric value associated wi.th the 
shortest path from the node to the 
closest goal node. But it has two new 
and significant .mea.nings when r~fer­
rin.g to the cost of a solution. On.e 
index of the cost of a solution is the 
number of nodes dosed (ie: ex­
panded) by the algorithm- this is the 
measure we have .looked at when 
comparing the efficiency of two aJgo­
rithms. But ano ther factor must be 
considered wh n either speed or 
money {a.s expressed in ·Computer 
time) is a factor. That factor is the 
complexity of the evaluating algo­
rithm giving fi . .A more-informed a.1­
gorHhm may generat £.ewer nodes 
but may take considerably mor com­
puter time to do iL If speed or money 

CLrcfe 353 on lnqu.lry c rd. ­
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•Most computers require two ground lines-a neutral one and a safety ground? 
•A telephone ringing on your disk drive may wipe out your diskettes? 
• Disks and diskettes must equalize temperature prior to use? 
• Most computer breakdowns are due to faulty dtskette handling? 
• A radl~ o transmitter wlll disrupt computer operation? 

That computer you're uslng re presents a lot 
of money, a lot of time-both that spent In 
purchasing Just the right one a111d Urn time it 
will save doing the tasks It was made for­
and a big investment In your futur,e. 

DON'T(Or How to Care For Your Computerk 
by Rodnay Zak:s, Is the first book exc1uslvely 
dedlicated to the care, preservation and 
correct operation of a small computer sys­
tem: tne computer Itself, the CRT terminal , 
the printer, the magnetic disks and tapes­
even the computer room. 

Pl.EASE SEND ME []DON'T, 1(0r How· to Care For Your Computer) 
by Flocln1~ Z.111• 200pp.,100lllu1tr., 11 • >C 'Qi " R1f. C400, '1U5 
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INSIDE CA 6/a.ta.U» OUTSIDE Cl Tobi Amt. EnoloaH.______·OR CffARQE MY [J IJ'ISA D MC [J AM EX. CARD NO._______ _ 
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becomes a critical factor befor·e the 
amount of available memory does, it 
is possible that the user will decide to 
use the less·informed algorithm. 
• (Question 1) How does a heuristic 
algori.thm assist the tree.searching 
proces.s7 (See the textbox "Answers," 
which appears on page 2U.) 
• (Question 2) [n the desc:ription of 
the minimum-distance algorithm., tbe 
"spaoe" square was not included in 
the summing of ''distances from home 
place. " H this we.re done, wou]d the 
algorithm be more powerful'? Less'? 
Would it still be admissible? 
• Is the tree in figure 4 possible if the 
algorithm is admissible'? Yes, bu t only 
if the algorithm is mistaken about the 
e.stimated value of one of the open 

Figur11 4: A hypothetical partially e.:c­
pmtded ~ree. used for visualizing ques· 
Hor1s posed hi thf! ft>.xt . 

n·odes (4, 5, 7, and 8). For example, if 
the optimal goal node 15 three nodes 
away from node 4, then the suc­
cessors of node e. (or, at the latest , 
their successors) must all come up 
with Ii values g11eaiter than three so 
that node 4 wiU be expanded next. .An 
admissible algorithm wilJ always 
r'l!ach the closest goa] node first. 
• Is this tree possible if the algorithm 
is nonadmissible? Yes, a nonadmissi­
ble aJgorithm puts no restrictions 01:l 

the validity of this tree . 
• (Question 3) Remember the mean­
ing off, g, and fi. :f(n) is the e$timated 
distance from start node S through 
node n to the dosest goal node; g(n) 
and ~(n ) a.re the estimated distance$ 
from S to n and from n to the. same 
goal node, respectively . Isn' t the tree 
in figure 4 a good a rgument for using
f instead of ~ to order the expansion 
of nodes? 
·• (Quest ion 4 ) The min imum ­
distance algorithm bas been the best 
algori.thm we have seen for the 8- and 
15-puzz.Je. Try adding the rne 

9963 Rl=Rl • F9 

to he ~-cakulaHn:g subroutine at 
9900 ..This will increase the 11 value to 
nodes that were formerly under,esti­
mated by the admissible algorithm. 
T he al.gori thm wiU now be nonadmjs­
sible, but wi.11 it also be more "pierc. 
ing"1 Try F9 1.01, l..1, 1.5 (and 
other values), and lest the new algo· 

rithm on puzzles of eight moves or 
mo·re. 
• (Question 5) Why is the nonadmis· 
sibJe algori.thm NA~I a worse algo­
rithm than the br·eadth~first search? 
Isn' t an exhaustive search, which um 
no heurist:ic information, the most in· 
efficient search possible? 
• As m.entioned before, certain modi.· 
fications 'to the method of searching 
may be desirabl.e over the use of a 
nonadmissible algorithm.. 1n certain 
situ.atto.ns, the judicious application 
of one of these me~hods may be more 
productive in finding a goa.l node 
than the "pure" methods described in 
this article . 

Conclusions 
This article has dealt w.ith the 

searching of state-space trees and 
graphs. Other kinds of trees (AND I 
OR trees and game trees, to name 
two) are used in theorem proving and 
game playing, and a number of other 
questions can be raised . 

for example, how can we evaluate 
nonadmissible algor ithms? What 
modifications shou1d we make when 
we have a limited amount of mem­
ory'? While I have discovered that x 
amount of artifi.ci.a.I intelligence in a 
program requires at 1east "x ,cubed'' 
amount of work, if not more. I hope 
th at this artide wal p.romp~ more 
people to l.ook into {and write aboud 
this i:nteresting branch of artificial 
intelligence. • 
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THE LAST MEMORY 


,64K S·TATIC RAM/EPROM BOARD 

At last a 64K STA TIC memory board for S 00 systems_ But ifs not just a 64K static RAM board. EPROM's can 
also be intermixed with RAM making it the only memory board needed for 5100 systems. That's why we call 1t 
T H'E LAST iMEMORY. 

• 64K DENSITY 
THE LAST MEMORY uses !he new 2016 byte-wide 
16K statrc RAM to achieve a board density twice that 
possible w ith old 2114 static memories. 

• 2716 EPROM COMPA TIBL£ 

A separate board is no longer .required for EPROM's 

containing mon 1itors, bootstrap loaders, etc . 

2716 EPROM's cao be inserted into the board without 

modification. 


• SIMPLE ADDRESS DECODING 

Where memory is requLred, just plug a HAM or 

EPAOM jn the corresponding socket Emply memory 

sockels occupy no memory space, providing compat­

ibilrity with memory mapped 1/0 devices. 


• EXTENDED ADDRESSING 
THE t AST MEMO.RY includes the IEEE 8100 
extended addresses. These are fully decoded allowing 
expansion to a fu ll 16 megabyte system memory. 
• FAST 
The standard board allo'IN'S 4 MHz operation. 

• LOWPOWER 

Only one memory IC is ever act've in byte-wide 

memory systems. The result is far l'ess power con­

sumption than older 16K stat ic memory boards. 

• LOWCOST 

Its best reature is the pr:ice: 


Kil. A&T 
RAM- less Board 99.99 139:99 
16K RAM 249.99 289.99 
32K RAM 389.99 429.99 
fl.S K RAM 519.99 559_99 
64K RAM 639.99 679.99 

static memory systems 

1S. So. Van Buren Ave_ Suite 209 
Freeport, Illinois 61032 (815) 235-8713 
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~\ EDITOR, ASSEMBLER AND MORE! 

.i'. BDFTWARE DEVELOPMENT SYSTEM - ~ ~ ~ 
The Micro ~O<kS So4tware ~pmenl System (SOSSOC) Is a comple:ie 6009 48'·~ CRACK. THOSE RQMS! ~~ 
ed3lar, assembler and mon or package cor1raifled in one COior Computer program ~ 

' 

pac~ ! Vas1ly superior to RAM-baisea assiemblers/ediWs , lhe SOS80C is DOA · 
vol , rneaning that i your application program bombs, ii ran" t de,slray yoor
editortassembler. Plus i leaves almost a1' ol 16 or 321< RAr rroo for ycicr 
program. Since all 1hree programs. ooit«. assembler and monitor a:re oo-resid1111! , 
we ina e te<lious program loading wllen gOing back aM r~1h rrotn edt1ing 10 
ilSSoelllbly and debuggfng! 
The J)(l'trer1ul screen-orienled fditor reatures finds, chan~. rncwes, C()p)'S arid
rooch more. All keys. have coflll'\lnlenl au10 reQeat (fypamalic}, and slnite no Uoo 
numbers are required , lhe lull widlh ol the screen my be used 10·gl!neraoo \Wlll 
CDmfTliln ed code. 

al ol the following: cxmplcte 6309 lnstruetloo se1; 
complete 6800 set supported t« cross·assembtir : condilioria.1assembly: loeal 
labels; assemnly to cassette tape or to memory: listing 1o screen or printe r; a11d 
mnemonic error codes instead ol numbers_ 
The 1tl!fsatile ABUG mool or is a. canpact version o1 CBUG. t.1llofed for debugging 
programs generated tJ'i !he As-s.ernbler and Edilor. It fealures C((anf ootcrnmge or 
~ory or reg1s.lers, ca~e loa<l an<J sav • l)rea polnls and more ' soseoc 
Price; $89.95 

The Assembler fea1u1es1I 

SOURCE GEHEA ATOR: Tllis "package is a crisas:sembler wllieh runs on lhe color 
0001puter and 9enera1es yoor own source lis-ling ol t e BASIC i111e.rpreter ROM , 
Also Included Is a crocumt!fllation package whicn gives useful ROM entry poin1s. 
0001ple emem~ map, 110 hardwa! fl' details and more . A.16K sys1em 1$ required
lor lhe use ol nus casSlll!e. eoc 01Sassem1Jler Price: $49.951----------------------­

CBUGI IS HERE! 
MONITOR T.APE; Acassette tape whiGl'l a s you lo direct~ access memory. 110 
aoo P1lQIS ers wil h a forrnat1ed hex display_ Great 1or machine lar1g11age 
programming, debu9giBQ and learning_It can also send lreol?ive RS23.2 al up to 
9600 baua. incl~d1ng hosl system cklwnloa.d/upload. 19 commands in a1L 
Relocala le and reentrant . CllUGTape Price : m.95 
MDMITOR ROM : The saint program as abOve, s.J,PP.lied n 2716 EPROM . This 
allOYls you to UStt the entire RAM.space. And you don t need,to re-IOad 1ne monitor 
eact1tll'lleyoo use it. The EPFKl M plugs i1110 !tie Ex1ellded BaSie AO I Socket or a 
toodi1ied flOMP)\CK CBUG ROM Price: S39.'!15 

LEARN 6809! 
6809 ASSEMBLY LANGUAGE PRO.GllAMMIHG,
tJ'i Lance Leventna1, containS Uie most comprehen­

sive re1erenoo material available lor programming 
'f(Mlr cotl:Jr Computer. Price: $'16.95 

PARALLEL D I 
USE A PMAUEL PRINilER with ~oor CQor 
C«npu~ er ! Map or b&x: plugs in1o 100 serial pon and 
a1'0ws use 01 Ctli11romts/Radi0 Sl"laek compatible 
prtnlers wi1h pa~llel interlace_ Assembled and 
tested . Pl80C f'lilce . $69.96 

32KRAM,!. 
MEMORY UPGRADE l<RS: Consisting al 4116 
200ns. 1nteg a!ed clrcu s, with 1nS1ructions kif 
insta11a.Uon . 41l-t 6K Kn Price; S39.9S. 16K·3:ZK 
Kit (requireS solderi11g expeneoce) Price: S39 .95 

Answers 
l- A heuristic algorithm assists th 
tree-searching process using i lforma~ 
tion it1 the cun:ent state (th1.1t is, in tlie 
current node, without looking at its 
releitionship lo any other node hut the 
goal node) to assess the r;elative 
likeliho.od of that node leading to a 
solution. More likery nodes recei'O.e a 
lower value than l~s likely nodll$, so 
the controlfing program. in choosing 
to expand mut the noc:fo with the 
l.owest ordering vafo:e, is d1oosir1g th 
11ode most likely to lead to the shortest 
solution. 
2. This variation o the minimum~ 
dis.tance algorithm is slightl.y less 
powerful', prim.arily because il is no 
longer admissih·le. Th.e puzde 

1 2 3 
4 s 6 
7' . 8 

is a simple counterexample. Since both 
the ". N p.iece and tf1e ''8" piece a.re one 
square away from tl1eir positions mtl1e 

goal state, tl1is algo·rirlm1 would ret1m1 


the v11Jue 2. Howeut!r, sin.ce the tnie 

solution va{ue is 1, this 011e counter:ex­

.ample is enougl1 to show th-at the afgo­

ritlm1 is no•mdmissible. 

J_ If the t:1lgorithm used is admissibte, 

the use of fi g~urmntees fit1di1rg the 

dose.st goal rzode- tllis is matl1emt:1ti~ 


cally unct1rg1mble. But jf the afgorithm 

is 11onadmissiMe and, at tire same time, 

relatively iiccijrQte, lhe !l5e of 

f(n) "" g(l'I) + ~(11)' 

may be a gcod ide11 i11de d. If tire rsti· 
mate Ii oosts in figt~re 4 ar:e auura.ie 
relative io eadi oilier, theu 

{(no.de 4) "'" 1 + 1i(t1ode 4) 
-1+3=4 

{(node 8) =- 3 + h(Hode 8) 
- J+2""J 

may rightly cause node 4 lo be ex 
;nmded first. 
4. The msult.s for th is m.•w algorltlm1 

will be idenrlcal to these of the mini· 
mum-distance algorithm, ev,en tliough 
tJ?.e new algoritJ1m may be nonadmis.si\­
ble. Mt.iltiplying the resi.dlS by a con~ 
slant will cha11ge the ualues of the 
nodes but not th ·ordering of the nodes 
~o eac-h other. Oi1 the other hand, add· 
.ing 

9963 if Rl > F8 THEN RI RI+ F9 

.CJT 

9963 IF Rl<FB THEN R1-RI+F9 

will chnnge tJ1e relatlonsfiip of tlie 
nodes to eac:Ja otlaer. &periment with 
.these for various vallles of F8 .amt F'9: a 
st4ggested startfog tralue for FB is 4 . 
5. No. Misinform11t.ion is worse tJ1a:11 
no information al' an, and tl111t i's wJ1a! 
NA-1 is giving. 1tl assigt;1ing higf2 ·values 
to nodes that .should be 101.0,. rmd vice 
versa, this algorithm is forcing the 
driving program to always exp11nd tl1e 
lea.s:t promisi11g node first . 

WE SHIP FROM STOCK!~ GOODSTUFF! Master ChargeNisa. and CO•D Acoepted 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 

212 O.tOO,,r 148'1 C> BYTE l'llbllcotiims Inc 

I 
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fPlakerllf 

itdoes a numberonVisiCalC! 


VisiColc js a fine aid ior lhe computalion of numerical 
problems. Bui it does have two major limi a ions: i1 is 
available only for a small numb@r of systems. nd lls use 
is hm1ted strictly to numbers. not words. To :)Verco .e 
'hese subslan ial limita ions. Lifeboal Associa~es m1ro­
duces T/ Maker IL 

Unli .e Vis1Calc. T/Ma. er Il is designed c r non mos 
sma ll business computers wHh CP/M 8 or similar operal­
ing sys ems and o vJdeo ler-mJna l with cursor addressing 
capabHHles. And soon there w ill be T/Maker II versions 
ova~lable for UN1X,1M RT-ll ,..and other systems. 
Works wHb words as well as numbers. Lll:e V1siColc , 
TIM ker Il reduces 1he manual tasks involved ln c-ompul­
lng and calcu.latlng Hnanc1al documents. But smce most 
business problems and reports involve words as well as 
numbers, T/Moker II also f nctlons as a iull-screen lex! 
editor for word processing. 

T/Maker IT is ihe mos! advanced a id for the analysis and 
pr·esentatlon of numerical data ond text material. Jn o 
matter of minutes. one tire document- lnc ud1 gall 
·edited teXl, all rigures and o il calcula Ions- con be ere ted . 
revJewed on your screen and reported m pr-inlecl form . 

T/Maker II turns your small business compute l to a 
powerful, soph1sti=led a nd convenient tool. A tool thcr1 
wi.ll save you money, time and energy, and eliminate the 
nel3<l for costly time-shanng . 

Wilh T/ Mak@r Il you can !l'Osi ly perform an unlimited 
nurnber ol analytical and repor i ng tasks which integrate 
numer-lccr! and text processing. You'll find T!Maker II per· 
feet for such th ings as: 

• F'i nancial S a ememts 
• Statistics 
• Proftlobili~y Reports 
•· Revenue ond Expense 

Analyses 
• PorlloHo Evaluations 

. .. and much. much more. 

• Price Lists 
• Rate Structures 
• Expense Accounts 
• Cash Flow 

Projecnio. s 
• 	Checkmg Accoun 

Reconc1!10 lions 

Easy to learn and use. You don't have to be a program ­
mer to operate T/Maker n. Just follow T/Maker H's easily 
understood and ordered ins ructions. set up your data m 

rows nd columns. define the relat1onsh1ps and T/Mak€1r Il 
Will do the rest: ii will perrorm the comp ialions and !or· 
malling necessary to pmpare your documen . When 
you 're finished you can analyze your report on your 
screen or store i on a diskette. Or, you can have lhe report 
prlnted w lth presen1ation qualjty_ 

And when any changes have 10 be made, simply Emler 
the new flgure or relationship and tell T/Ma er II to adjust 
and reca lculate all the new results. 
Editing capabilities. As a full-screen editor Ior word 
p ocess ng, i / Maker 11 handles text up o 255 characlers 
wi e. It includes features like text formaltmg cmd juslihca· 
t on. cen Iered titles,.a text buffer for block moves and 
repeated lnserts, global search and replace commands 
!or prmtrng your letters. repor1s ond documents. Wide 
documen s ore suppor1ed by holizontal scrolH ng. 
Low cost. The cost of T/Moker II ls only $275 plus shipping 
and handling . Dollars well spent once you consider all the 
hme, energy and money i con save. T/Maker II 1s brought 
o you exclusively and suppor1ed comp!etely by Lifeboat 
Associates. w orld 's lar est computer so[lware pub lisher. 
for more information send us the coupon below. 
... I -- - - lllil-- ,llliilliilllll 
1 Mail coupon to: Lilebocrt Associates. 

I lSSl Third Ave .. NY. NY 10028. Or ca_ll (212) 8£0-0000. 


I 	
o Please sead me mo 1e !nlorrnah1;m on 

T/ MalcerU. 
D Please send me a l:ree I. !eboal 

.I Ca1alog featu.ring over 200 programs, 

. including iategrnled accou 111ln111 r;md profonional pro ioo sy11H1m11. 
ol!ir;;e tgols for bookkeep r.s and sec-re-I t.aries and eophi11ticc:ted loola lor pro.

I' grammars. 2012 

, , ~am,~------------
1 1111~-----------~ 

Campany'---------- ­

• S•r"""~-----------
1 Cuv-- ----------- ­

S 1c..T?.,_______z,,,____ _ 

tifeboat Associates 

WmSOSF.tl"~
Mlifin·· 

I T/ Male:mll is a t radrmad: o~ P. Hci.z:1rn . P-o-nono lSoltwo.reo ,h:ic.UNIX1s.a1rcde. 
CP/ M •• o oad•m<n~ a! Dlgllal 'Ile- mar~ af B•ll L4boicilorlon. AT.JI I• e 

I alfa1cb. Inc Vit1Calci1a lrad.<tma r ol lrcd{Jma1kolDLgi1all:qu1pmra!Ca•p. I 
.. - ,_ ·- - - - - - - - - - _. 

As an example of what T/ Ma:ker U oa:n. do. see the char! below. The operator entered on.ly tho data shown ~n boldface. 

T/ Maker U caJculated and reported all the other value:s. 


-Actual - Growlh Total - Projec16d ­
1978 1979 1980 Rate Alferage (OOO's) 198 1. 1•982 * 1985 

l1em /.. 
Item B 

4:2..323 
45.67l 

51.891 
48,128 

65,123 
49.088 

24 .04 
3.67 

53, 112 
46,962 

l59.34 
140.89 

ao. 782 
50,891 

l00.206 
52,76! 

l91.262 
58.791 

Toial 87 .994 98 ,019 1 4,211 13.93 100.075 300.22 131. 673 152,966 250,05-3 
%!!em 48..JO 52.94 57.02 8.88 52.69 158. l 61.35 65.51 76.49 
% Iem 51.90 47.06 42.98 -9.00 47.3l 14 l. 9 38.65 34.49 23 .5! 
Total 100.00 100.00 00.00 I00.00 3(JQ.0 100.00 100.00 I00 .00 

•Two intervening f-O'cuil nol show n . 

llHIDAT 'i!'DRl DWI E~Iroii ""' lllr - d"~ •Ct!.! I 'If)' l'IC 1.:1r..1<t ~llU 1'1"' nu1Kt cl!tftj Ill l.J l!llNl 

Ltltbot1 Alsot:IWi C11b~ r~!l<IO'tt Ctlb~ 
PO Bet 168,~11110nt J$ Sch1m1r' ""1 5 
?~~~l'l°~li91'U<1 llnd ~·~~9:t.~:f II' Gir irrt 
Tolll 1£51' ] 1MCcO Cit) Ttla 5?1JM3 JISOFlll 

Lifeboat Associ·ates 

Soft•waw with lull support 

Citchi1 19a on inqu~ry c:arel_ 



Drawing with UCSD 

Pascal and the Hiplot Plotter 


In the course of my work for the 
Univers.ity of California Sea Grant 
program, [ have ne ded to plot 
oceanographic data on a Houston ln­
strument Hiplot plotter. Because my 
op rating system is e elusively UCSD 
Pascal, l have developed routines 
usjng that syst m. I have been com­
pletely satisfi.ed with this system and 
would r~commcnd it to anyone who 
intends to develop serious mkrocom­
pu ter software beyond the level of 
simple comput.er games . 

The plotter s.oftware shown in the 
listings demonstrates a t least two 
facilities of th UCSD Pascal system 
tha.t I have found very useful. These 
<1re the ability to easily li:nk an exter­
na. machine-language subrou tine to 
any Pascal program, and to sto re a 
library of often-used units and pro­
cedures in the system's library. 

The "plotter" Unit 
Th main unit, call d "plott r", is 

About the Author 
Jjm Stork, " ;esearch oc>l!am;igyaplrel'", ha:; 

bttn HA confinned comp1Jlel'" f~.ea ~ :!'tif.rt' th" 
begirming of the micropro.cesso~ ir:1dw;try. 
Rtce11tly ht hit$ b11en r.r-.s ing a ZtUJ-based 
mjc, ocomp·utilr lo do dRta acq11isition Rrrd 
iimdys:is for a compute!'" madtUng st1Jdy of 
Hurnbo.lt Bay. 

Dr )a.mes Stork 

Humbolt State University 


Humbolt B.ay Project 

Arca ta CA 95521 


given in listing l. Those of you who 
. re familiar with the Pascal language 
will notice th. t the normal program 
heading is absen t, and .in its place is 
th declaration "unit plotter ;" rather 

Once a unit is written, 
compiled, and stored in 

the system Jib.rary, U 
can be used' by any 

Pascal program 
through the ''uses " 

statement 

~han "program plotter;''. This is to in­
form the compiler that the procedures 
contained in this unit are meant to be 
linked to another "using" p:rogn1m 
and are· not run alone .. 

The int rfa.ce section in !isling l 
tells the linker that the following 
dedarations (one type and slx pro~ 
c -dures > may be u cl by the program 
that is linked to the unit. Th im · 
plementation section variables and 
procedure are to b used solely in the 
'mplementation of th unit and are 
not to be availab le to the program 
using the unit . For xample, the prn­
cedur "plotstep" cannot b us -d by 
the p ograrn using th unit (sinoc it is 
not named in the inhir ac section of 

the unit), while th procedure "pJot­
line" can be used . 

Onoe a unit is written , rnmpiled , 
and stored in the system library, it 
can be used by any Pascal program 
by induding th statement "uses 

xxxx; " after the program h a.ding of 
the using p.rogram (assuming the unit 
i named "xxxx.x" in th lib rary ; see 
the example in listing 2) . When the 
main program is compiled and run, 
the l'nker wm link the unit into the 
using program and will link the pro­
cedure "plotstep" (which is external 
to "plotter") into the "plotter" unit.. 

t is important to note here that 
''plotstep" is not linked to the "plot­
ter' ' unit before it is stored in the 
system library. Both the unit and he 
external procedure "plo tstep" are 
stored in the system library in their 
compiled and assembled versions, 
respectively. The linking of one to the 
other is done when the linker links 
them into the using program. (This 
little pi, ce of know! dg is not m n~ 
tioned anywher in the UCSD Pascal 
manual , and it caused me .a con­
siderable amount of grief until I caned 
sonech to get myself back on the 
right path. The people at SoHech 
have given. me a great amount of help 
above and beyond the cal.I of duty; 
although thei.r documentation might 
be less than comple·te, their helpful at~ 

mude with problem calls leaves 
nothing to be de.sired. ) 
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1

Ctrcl:11 240 on l111t1uily caret 

1981 

1nic110TaH
lncom• ' •A5oll""•' • :$p.tc ~•l ltli 

Are you looking for the best 
tax package in the USA? Call 

iiii«OT&ii 
For th.e 1981 Tax System 

Lev~I 1 : 23 Schedules and Form5 
: Multiple Clients 

$250 :Prints IRS Appro"'ed F'Qffil5 ·-­
level 2 	~ 30 Schedules and Forms 

: Multiple Clients 
: Prin1:$ IRS Approved Form5 

$1.,000 ; 'PrinlS on IRS FOnT1$ or CN.erla,ys 
; Depr~ialion System 
: Slate Tax lnterfac:e 
; Integrated D ta Base 
= &ti:h Compute and Print 

- ~ '-
le:vel 3 : All FMtures or Le-<els 1 and 2 

p11J<S. Partnership Forms and 
$ ~ ,750 Schedutes 

All Jevels operate under most 
CP/ M fonnats including: .Apple. 

Compiled Microsoft Basic•. 

State Income Tax Systems 
are 1n1ailable. 

Consideii the advantages this 
State·of'·tlle:·Art packag:e 
- can bring to you: 

• Complete System 
• Versatility 
• Complete ln-Officce Socurity 
• Time Saving, 
• Pre Yeair·end Tax Planning 

Call or write today for add itlonal 
information. 
Cirde _	 _ _ ~or microTax. 

22713 	Ventura Blvd., Suite F 
Woodland Hills, CA 91364 

(2.13) 	704·7800 
/\\!il!Ja'bleat mo~t 
Professional Comput« 
~llers 

·cr>/MIs a TM of 
Dlglbl ~ ~rc:h 

• /\pple '5 a ilM of 
l'lpplc Computer, Inc. 

PLOTLI NE ~· pe npos: lnteger;xp1:01,yplol : rnal~ ; 
Thi.s prncedure draws a llne . Us param.ete rs are: 

penpos: Posilion ol ~he pen during 1he plot. 
penpos =0: 	 lnilialirn the plolteL 

This mus• be done belore any ploUing can be done. Wilen penpos is O lhe 
com uler assumes 1hat 1he currenl pen loc;itlo11 Is localion (0,0)- namely, 
Ihe IO'iver lefl corner or lhe p1ottmg bed . The s-.ibroutl n.e will remind you lo 
mm'e the pen 10 that position before 11 actually sets these coordinates. 
Wtu:m penpas =0, xplot and yplot can lbe any values since lhey win be ig­
nored. 

pe npos = 1: Pen up (le: no II rte wl II be drawn)_ 
pe npos '" 2: Pen ·down (ie: lme wilI be draw11>. 

xplot: x posilion (te: lefl and righ t} in inches to whic h the pen will be moved. This 
may be any valuB rrom 0 lo 10 in.ches. 

yplot: y posl1io11 ile: forward and bacl<ward) In inches to wh ich the ptin will 'oe 
moved. This may be any value hom 0 to 7 inches. 

PLOTSYM BOL (sym: Integer;helght:rea I): 
This prooed1.ue is used b~ procedure plotauay to draw one o li'l'e symbOls lo repr.esenl a 

data point Tl1e symbol is drawn al lhe current pen posilion. Its pararnetefs are; 
sym: Symtiol defini1ion . 

heighI: Heighl of symbol 10 be drawn. 

PlOTWHERE (var px,py:realj; 
This prociedure will place lhe current pen position coo rd ina.tes in inches into· the 

variables px and py. 

PrLOTSTA ING( px, py,heigh l,th!!tl a: rea I; Iine:str ing); 
Tl'lls prooodure ptols a s11ing or characlers anywhere on the plot. Its paramete rs are: 

px,py; coordinates in Ir;cl'les ol lower lett corner ol I lrst cha racier 10 be ploUed. 
he ight: height or characlers in inc es . 
theta: angle with respect to the x axis al which the cha raclers will be drawn (in 

degrees). 
line: a sir Ing va rlable conla In Ing 1he cl1a racters to be drawn (maximum or 80 

characters) 
Subscrij)ls and superscripls are supporled by I e soUwa re. In order lo accomplish 

superscripting. enc lose the letlers to be superscripted in brnckels (eg: !his is a 
{superscrlj?I]). To create subscripls. use !he bracke1:s in reverse order (eg: this is a 
]subsc rlp1(). If an up·auow Is specil led, It will be drawn wi11hra lenglti ars specified in lite I 

height parameter ar.d pointing In the direction given in lh.e theta parameter. 
in lhe direction given 1n lhe 1heta parameler. 

PLOTAXIS(px ,py, Ieng,t he'la,m l·n, max, I ic: rea I:name,s l ring); 
Th Is proced re draws an ax is wilh I ic marks a d optiooo I~ labels each mar and wriles 

lhe name ·Ol ltie ad s. 11s parameters are: 
px,py: the orig in o~ the axis in inches. 
ieng: tl'le le ~lh ol I e ax.ls in Inches . If Ieng is negative. no label ng or1ic marks 

or a);i;s win be· done. 
theta: an le of the ax ls with res,pec1 to Ille x direction in deg rees. 

min: ve.lue of lie maO:; a~ origin. 
max: valu:e ol ouler end of axis (th8sa 1wo values are ~sed 10 calc1..date 1he labels 

of lhe 1ic marks). 
lie: 	 he,quency or UC: markS o_n a:lliS (eg: ii lie"' 5. t ic marks wl fl occur every 5 

units on tll'le axis). If tic 1s negative. lhe labels Wil li occurr Oil 'he coun1er· 
clockwise side ol the axis: olherw~se. lhey win be on the clockwfae side. 

name: siring va riab1e con1a lning lhe name ol H e a~i.s . 

PLOTAFI A AY (nopoinls , f req ,sym :inloge r·px ,py,xmin,xrnax ,ymrn,y ma x,he ig ht, 
iden,y len: real:var lo:,y:coord); 

This procedure plo~s an array ol x and y coo1dlnates. Its parameters are: 
nopoints: Number oi points to be plolted. 

freq; 	 Frequency ol identifying symool (O = no symbols, 1 =ewny poir'll, 2"' every 
olher point. elc). If I req is negative, only the poinls will be prolted with no io­
lercon rwcl Ing lines. 

sym: 	 ldenrnie r of symbol 10 be plotled at Points: 

sym"' l :tricangle. 

sym,,,2:X. 

sym "' 3:square. 

svm = 4: +. 
sym "' 5:ver1leaI line. 


px,P·'I'; Coo rdlnates of origin of array plo·L 

xmln,ym in; Minimum value of variables. 


xmax,ymax ; Maximum value of variables, 

heig,ht Hefghl ol sym ols in inches. 


x len,y len Size of area to bt1 p1otled. 
x,y: 	 Variables of l)'pe coord (no more than 256 poinls') to be used in the plot: 

coord is a lype Ihat is predel ined in lhe prolter subroulines and may be used 
in the 'va r' section ol your program_ 

Table l: Smmn.t.1ry of proc2drm~.s tmd pnrnmetus from the Pnsml writ ··,,totte?r"'. 
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THE BACKBONE 

OF YOUR SYSTEM 


The Heath/Zenith 19 Smart Video Terminal gives 
you arl the impor1:ant professional features. all for unde; 
$700.• You get the flexibility you need for ,jgh-speed 
data entry, editing, inquiry and transactron process­
ing. It's de·signed to be the backbone ot your system 
with heavy-duty features that wilhstand lhe rigors 
ol daily use. 
S~andard RS-232C interfacing makes the 19 com­
pafble with DEC VT-52 and most computer systems. 
AM with the 19, you get the friendly advice and 
expert service that makes Heath/Zenith a strong 
partner lor you. 

Completely ad· R·everse video by 
dressable blinking character leis you 
cursor lels you emphasize words, 
edll anywhme on phrases or paragraphs. 
screen. 

Complele ASCU 
diaracier sei incl ud· 
•llQ upper case, 
lower case with 
descenders. and 
special gmphic 
symoo1s. 

eo charaeler by 24 
hne rormat, plus 25th 
line loroperator mes­
sages and prompts. 

Prof1ilssi<1na1 
qual1ly keyboatd, 
sumdarcl type· 
writer layoul, 72 
keys, including 
12 special funclion 
keys. 

Pick the store nearest you from the list on page 17. And 
stop in today for a demonstration of the Heath/zenith 
19 Smart Video Terminal. If you can ·1 get to a store, 
send $1.00 for the 11atest Heathkit Catalog1 and tile 
new Zenith Data Systems Catalog of assembled oom~ 
merc·ai computers. Write Heath Co., Dept. 334·824, 
Ben1on Harbor, Ml 49022. 

HEATH/ZENITH 

Your strong partner 

rlfgh resolution CAT Z-60 mrcroprooessor­
g ives you sharp, easy­ control makes lhe Heath/ 
to· read imag,D. reduces ZeniUl 19 capable ol 

I 
eye-slraio. multllude of high-speed 

functions. Ifs the only 
lermlnal wllh ROM 
source code readily 
avrulable . 

Insert and derete 
charact.erorline plus 
erase lo end o line 
and end of s.creen 
make the 19 ideal 
lor sophislicated 
edi tors Uk·9 WOAD· 
STAR. 

Cursor and 
special funC1ions 
are acoassible 
by keyboard Oi 

computer. usmg 
ei ther DEC VT-52 
or ANSI Slandarcl 
protocols. 

Keypad in 
calculalor lormal 
permits fast, 
easy entry of 
numeric data. 

•J n k111orm.F.O .B.Benton Harbor, I. At.so available comple~aty assembled 
al 5995. Prte(IS atiel Sl)eclflC!Jlli<m$ are subjeci to change w1thQl.ll no11ce. 

CP·202B 
B'Ytt ·0.:tobor 198t %17 
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MICROIVIAIL HA:S 

THE RIG.HT TERMINAL 

AT THE Rl,GHT PRICE. 


92,0 
950 

QUME Letter Quall 

NEW! 
SPRINT 9/45/l 


$1919.00 


r 
I 
I 
I 

TELEVlDEO 
t.JEW! $59-·9 QQ9 10 •• •• 'I • • I I' • • • I' • ._ , . 

9 2 ••.. . ... . ..••••• . . $699.00 

ANADBX: 
8000 

$829.0 10 

ANAJ:>EX 

DP 9500 ...... .... . ..... $1299.100 
DP 950 1 . ••. .•. . . . ..•• $12•99.'00 
DP 9000 .... .... .. ...... $1 199.100 
.DP 9001 .............. $1199.00 

SOROC 
IQ '120 ••...•••.• ... •••• $689.00 
IQ 135 .. . ....... . ..... . $849.00 
IQ 140 .. .•.. . •.• .•.•. . $1.099.00 

C .. ITOH 
err 101. .. .. ...... C:CIU For Prlee 


----·--- ­

I • • • • • • • • I < •• .. ••WI 1. $74'9,010 
••• .. .. . •..••••.. - •$995.00 

DIABLO Le·tter Quali_ 

630••• .•••. $ '1959.00 
1640 RO •. ....• $2269.00 
1640 KSR ••••. $2499.00 
16·5·0 RO ••• .. • $2599.00 
1650 KSR ••• . • $2599.00 

DEC 

LA34DA 

$969.00 


TELETYPE 
43 PF ("J'TL) 

$975.00 


CALL TOLL F·REE I 
1(,800) 854·6028 I 

I 

TEXAS INSTRUMENTS 
810/2 ....• .. . ... .. ..... $1,549.00 
(lnc:lud~ uppet/ lo,..eJ eoso opllon) 

810/ 2 VFC/CP ........ . $l ,619.00 

(lnciudos u/l. c;ase. forms 
con 10.1 & comproswd p11nt)• 

DEC 
VT 100. .... .•..... Call Por Ptloe· 
l>EC LA 34AA ••••••••• $1050.00 

NEC 
5510 .... .. .. . .... Ca ll For Prlce 
5530 ....... •• .... Call For Prlc·e ---.--., 

~-----------------~ 
To ·o-t.t;,;., S ttd el!\ et co Ml~lL 'l',O Boii:. Jm. SQ.n1·i;i /\ni;i. CA 9ZI03. l'Q:soni;il or i;;omr.xinv ch c s 
1c-qul1 Mo ..,o s lo cJN:r VM/MaslerCa:d cccepled COD requue.s a 15'1'. dcpoc1I Hcmcllm;1Add 3~ ro 
orC.1!rs 1€<55 1oon Si'Kl. 2% Lo ordeM S75l. S20CO. I" lo o rdcJ! o'.101 S2000 NOTI: f!<l ling eh 1g<M aJ(! 
•;.f(l"10d on. OJdCIS .<•p(lild 1n cdvcnee i;>y cheek s:l;ilpplnir- WO •hip rRIJG!IT CCUECT 'JIQ UPS"' M=r 
ncioht Air cn.d l'::1:p1= d.,.!l''"'Y,. avmla I" ~l.cM ruhj&cl l o cht:111~0 W1ih.ou1 n 01lee. 

From this discussion you can see 
that th~ unit mak s the following pro· 
cedures available to the using pro· 
gram: plotline, pJotsymbot p1ot­
string, plo twhere, plot.array . and 
plotaxis. (See table 1 on. page 216.) It 
al5'0 makes the definition of the type 
"coord" available to the usi.ng pro­
gram. In fact, if the procedure 
"p lotarr.ay" is going to be invoked, a 
variab]e of the type "coord'' must be 
passed as a parameter to it. 

The basic plotting 
I algorithm In a ,1of t he 

plotter procedures is 
expressed l1n the pro­

cedure ''plotlfne". 

Basic PJ otting Procedu :res 
ow that you're familiar with how 

the unit jnterfaces to the using pro­
gram, let's see how the various pro­
·cedures accomplish their tasks and 
how the unit is put together. As you 
might imagine, the construction of 
the unit after the implemen tation and 
interface sedions is simply a series of 
Pascal procedures with no program 
body. If we did no want to make 
thes procedures into a unit, we could 
simply incorporate them into a Pas.cat 
program as normal proc du res . 

The Hiplot plotter can move i'ts pen 
in eight diredions. These re left, 
right, forward, ba.ckward, and tlie 
four moves at 45° (see figure 1 ). [n 
addition , w have tn pen-up and 
pen-down mo ements. With these t n 
movements, the plot er is capable of 
grand and wondrous things, 

The most fundamental pr <:edure 
in the program is the machine­
language procedure ''plotstep" (see 
listing 3). The purpos of this prn • 
cedure is simp)y to take the elem n· 
tary p n· movemen t commands 
pa sed to Hand send them to the pfot. 
ter port. (The pen· movement com­
mands are the letters p, q, r , s, t, u, v. 
w , y, and z sent to the plotter through 
a seria.I por-t. )This prooedu re wa.s 
written to operate on a zso-based 
computer running at 2.5 MHz with 
the plotter set to 0.005 inc:hes pe:r 
step. Because of tliis, the timing ioops 
might have to be adjusted to allow 
the procedure to operate ·correctly on 
a dif rent machine. 

T he opera tion of procedu re 

Clrcl 234 on lnciu·lfY card. 

http:plotarr.ay
http:l,619.00
http:1,549.00
http:1.099.00


_________________ 

•Accept our free program. It retails for $24.,95 but it's yours 
just for previewing America 's iinest software club.. 


I watfll to Iell you aboul the mo.st l!lXC iI · 
ingi development that has erver happeoed 
lo your computer. Then I wanl to extend 
an Invi talion. Neither the de,,.eJopment or 
the invitation need cosl you a cent. 

• 	 Ws nol a new lerm Inal. 
• !l's not any kiM of periphera I. 
• 	 It's not a new language. 
• 	H's an or tl'lese. 

lt"s a club. A c lub @xciusively lor peo· 
pie who II ~e and brealhe com pu1,ers, like 
you-and me. 

BUILD A SOFTWARE 
U BRARY THAT ·w1 LL 
EXPAND YOUR 
COMPUTER'S CAPABILITIES 
TO THE UM llS 
OF YOUR 'IMAGJNATION. 

Eacl'l month we bring you 1he I inesl 
and !mldesl c a.ncepts in computer soft· 
ware l rom manulacturers all over the 
vJor~d , horn categories thal include 
education and business to entertain· 
merit and h-ome ut iIities. 

Oul 01· tnousands o f programs a\lal l ­
able, we sel·ect those that make y·our 
compul er do more o! whal you oou ghl 
you r oomputef for. Programs tha t keep 
your compuler working throughoul the 
day lnsl.ead of gathering dust on a d~k. 

ASC klffips Y<Jur computer funcl ion­
ing aml expanding1by supp lying ttle vi tal 

FREE* FLOPPY DISC 
for the ll rst 1500 ch.fter members. 
lctiec~ book Ba '11ncin9 This p rogram 
provid'e·s a running balanee as well as 
monthly re-conciliation anti wi ll main· 
tain stiliVi:nal checkoooks slmu ltane· 
ousl~. Menu drivefl, ii c<intains re­
lated me maintenance routines. 

Other cha.rtet mem~rs receiYe FR'EE. 
the h~Udcopy sourw code. 

·only a sma ll poslage and handling 
charge 

softwa re resources necessary for Its 
growth. So II wa re for t Ile bu s.i ness 
owner, educa tor, hobbl est. the fami ly. 
Sollware th at wiII wntinua Ily keep you• 
hardware paced with stale of Ihe ar1 
1octmoJogy. With an ASC membership 
you wi ll be a~s.ured that your e-quipment 
is ne~er rendefed obsolele. 

OU A NO-OBLIGATION 

CHARTER INVITATION 


When you become a charter member 
you get : 
• 	 Our rree software· program on diskette 


(or lmrdoopy source code) 


• 	 Our informative an.d vel)' ca,ndid 
newsmaga:zine 

. , Oiscounls on all :software programs 
·• Oiscounls on major brands ol hard· 

ware and supplie.s 
• 	 .Add UionaI discounl s lor recommend· 

~ ng new members 
• 	 SoUwa re updates as 1hey become 

1 ava ilable 

I • 	 BOHUS. Free buy, .&ell, or swap ad 
in om rtl}Wsma gaizine lon a, space. 
avai lable basis). A real moneysav.er. 

Even if you nev~r pu rci~a se an?lil11er pro­ 1 
gram, the rree diskette 1s our 91ft to you. 

GHt acceptance c·er1iUca1,e below. M1ail 
toda,y to reserve your hee gHt 

wauantees. Club members 
su bjecl ed to any mini mum 
r,eq uirements. 

ir-AMER~AN-SOFTWARECLUB,iNc--
Mil llwood , N.Y. 10546 
I can' t wJ.11. PIOMO send me m~ •ree olf1 dlskel1e (or hardc.opy soutce code~ and enroll 
me in Amefican sor1w· r Club ;)S o...Uined In lhl s ad. I unders l and th.at al I fu lure pur· I 
chases ~no minimum tCQ'Ul rcdl re at l()o\.\o' members' prices and thal a smal l poo lage 
and hanellmg lee Is addacl co 311 e>rders Membership can be cancel1ed al ar1~ ti me. I 
Bill me SL50 po~lage aM hancl lin.g. 

My computer Is an . 

APP~e oos VERS ION __ ATA.RI t.QO__ aoo __ 

C PIM CO 1PUTE:F! WITH 5 ~1••, ~- 8'"-- DISKETIE
· 

PE:T TRS 00 - ---­1oodei ~ 

l'llama________

DtSCOUNTS . 

PRQM,PT SHIPMENTS. 


No more searching tli rough magazine 
ads and paying lap dollar. You save 
every time you buy. Save on Sior tware, 
ha rdware, books , , . all c:om pul.er sup· 
plies. For examp le, ne·~1 monl h you c-an 
purahase name brand blank ell skeUes 
thal lhe '"dlsoow"lters" sel l ror $3.50. Our 
price-S2.50. That's sav~ng $10 per bo~. 

HEIRE'S HOW YOUR CLUB 
WORKS 

A.II purchases aire charged Io your ac­
coun I at Iow ml!lm ber prices. {soltware 
programs usuany cost S1l:95 to $24 .95 
and are always discounted 15 to 40% olf 
manufactur,ers' su9gG<Sled l ~st). Every 
lour or so weeks, you wil l rece ive our 
new "Software Compendh.1m'' newsmagi­
azine Iree. It reviews the new programs 
and provides helpfu I h Ints and mr;imoo• 
inipu L Ir you wan I our "CMioe of the 
Monlh", do nol hi ng, II ~vi ii be sent auto-­
mat lca lly. If you want an a!ternale, addl · 
lion.I'll, or no diskette at al l (wh ich will 
break your computer's heart}, just rel um 
Ihe card by tlie date .s.pooi tied. Uore­
qu:0sted disketles may oo r,etu rned at 
our expense. And all software is sup­
plied with lhe original manufacturer's 

are never 
purohas.e 

11!!!!!1111-- I 
I 
I 
I 

Addregs ------------------------
Cil~IS l a1e.rZlp_______________________ .II 

1!!1111--1--lllllllli---!liil. 	 ~--·-

I 
II 

Busin&.s.s ___ I 
Enter1ainmenl __ II 

HouoSehold __ I 
educal iOr1 -- I 
All areas __ 

I 

http:Compendh.1m
http:price-S2.50
http:moneysav.er


BASIC PLOTTER DIRECTIONS 

Figure : B~ic plotter direchons al)ei il'able to th Horiston lnstn1ment f-lip/ot . Tl1is 
drawirig was made by tlie Hiplot pl'otter. 

fer 11ost termlftalS, d~k.s. p nU1:$. mode:iM. lllG. 

$8.'95 $115.Q,5 
Shl pp A!IJ Bltlta. 

COVER C,RAFTcoRP-­
PO Box 555, Amherst, NH 030'31 • (603) 889-6811 

Gl~c le 105on lnc:iulry ca.rd. Circle 313 on' lnQulry coard. ­

the Pascal runn.ing on your system 
includes the logical device ''REM­
OUT: ", the plotter could be attached 
to tlie port addressed by "REMOUT ~" 
and the plotting commands issued t 
th plotter through that port . 

Once th is machine-language sub­
routine is edited and assembl -d, it is a 
simple matter to use the linker to jn­
corporate it into a Pascal program as 
an external procedu.re or to store Hin 
the sys·tem library for use in the "plot­
ter" unit . 

The basic plotting algorithm in all 
of the ploU.er procedures is ex.pressed 
in the procedut·e "pJotline' '. This 
algorithm is simpiy passed a para­
meter ("ptmpos") 'that tells it whether 
the pen move is to be made with the 
pen up or down, and the endp·oint of 
the n·ext line to draw . ll then 
ca kula tes the best straight-line fi t 
from the current position of the pen 
("xpos" and "ypos") to the point 
s l.acted ("xplot" and "yplot") . WHh 
the pen eitl:ier up (penpos = 1) or 
down (penpos = 2), it draws the line. 
T he algorithm us d is simply a trans~ 
lation of the BASIC algorithm sup­
plied by Houston [nstrumenl with 
th plotter into Pascal. 

A special ·case of ''plotline" occurs 
when penpos=O. l:n this case, the p n 
is assumed to be at the lower-]eH cor­
ner of the plotter bed, and th var­
iables "xpos" and "ypos" are init­
ialized to that point. The mac.hine­
language su br-ou tine "pie tin it'' is ex ­
ecuted during this initializa~ion. The 
procedure simply initializes the serial 

"plotstep" is straightforward: it sirn­
p]y receives the plot command from 
the Pascal syst m (passed on the sys­
tem stack along wi~h the re turn ad­
dress) and checks the status of the 
plotter (bit 1. port hexadecimal 10 in 

this case). It then checks to see if the 
command is a pen-up or pen-down 
,command, or a pen-movement com­
mand. ln each case, it takes ap­
propriate 'timing action depending 
upon the pen movement requested. If 

http:procedu.re


It you don't know a baud. from a floppy ... 

YOU NEED TO KNOW THE 

QDP-100 ,l'JD.CROCO·IVIPUTER 


Most people who need computers QDP-100 HAS SJNGl.E BOARDIt does more, 
don't have the lime. or desire. to SIMPLICITY. Eliminerles the hassle 
become iill·time computer of complex multi-chip, multi·does it easier,

''Wi2.cnds." board computers. 

With the budget·prtced QDP·lOO QDP-lOO IS EASY to leam and toand costs a 
you get a.Ill the lime-saving pre­ operate. Most owners use their 
cision information you want from QDP-100 with professional skill and 
a computer, now and in the rutwe. lot less. results in shorl order. Our instruction 
without all lhe unnecessary com· manual doesn't need an interpreter. 
plexify associated with less consider· 11 you'd rather be ·a wizard with 
ate oompu1ers, compute! results, than with computers. 

QDP·lOO IS A FUU.-SCALE &bit computer. choose lhe QDP·100. Call or write tor 
r:ead.ily upgradeable to 16 btls as your lite.ratur•e and 1ull details. 
business or pro1essional .information· QDP NEEDS A FEW MORE GOOD DEALERS. 
processing needs grow.It uses the IEEE Atb:acttve. profitable.pro,tected dealerships 
S·lOO bus. compatible with CP/M and are still available in several high·potentiaJ 
MP/M disk operating systems. computer' market areas. 

QDP-100 HANDLES BOTH fioppy disks 
and hard disks to give you total 
sottware versatility. Quasar

QDP·lOO CONNECTS INSTANTLY in to 
any standard terminal and printer. Data
Both serial cmd parallel ports are 
available. Features most micro Productscomputers can't match. 

10330 Brecksville Road 
Cleveland. Ohio 44141 
216/526-0838 'I8le ·241596 

~~~ 

CP/McmdMP/M 
are 1eg1stered trademmks. 
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DISCOU 


CO PO 

IM"'111hJS ; U I'() '\J "H<> O'l• of o"u101•1 r>r 
m;a1I to otu Mail Order .addre u 'Sf\Owi"'I b low 

ond recafY" n 2.{)o;, ms<;o1 ·yr 

80 Column Screen 
$1499 .00 

'EPROM 211 s-s $6 50' IS V0L1] . 1 

EPROM Erasing Lamp ' 

30 MHz 
HITACHI 

e fill$£$ 4 ClllP$ I~ l U$ T AN 1' I ~Tl$ 
e SLl!Plf TO ~$! • SAHlY I tl~IOCliiiii_.., •CllASLS nn.?Ht. llUll,, ... 
U\IMIL HUG• 

DUAL TRAC( 
l'OATABLE OSCILLOSCOP:E 

- MOOEL 
V-300!8 sss~ .oo 

More ens 'tlve to your input 

Universal Oscilloscope 

Probe 

P'HU NE on DERS 
' IZIJ] 641 ·4064 

CULVER CITY 
11080 JPH rson Rlwi 
Culv@r C11y. CA 90230 

12131 390·3595' 

PORTLAND 
l 125 N.E 82nd Ave 
Po11 l•nd, OR 9 7220 

1(!illl t!IHU• 

SUNNYVALE 
105d E. El Cmnma Rul 
S••M'r'l'al . CA 9401! 7 

1'408] Z4Nl 21 

ATLANTA 
3330 1'1edmon1 Ad N E 

ALIMI GA 30305 
141)41 ZS HI Oli 

HOUSTON 
2649 Richmond 

Hous ton. T 17098 
[1131 529•3U9 

SANTA ANA 
l 300 E. Edmg c r Ave 
Sonta Ana, CA 92705 

(1 14] ~7-&424 

TUCSON 
45 I B E. ilro ttwav 
T~c$on, AZ 85711 

18021 881·23.t:a 

output port to 9600 bp (bits per sec­ would be a combination of straight 

ond) to make it compatibl with the lines in the funda mental directio.ns 

data-input rate o the plo ler (see availabl on the plotter. 

listing 4 ). "Plotline" wit!l the penpos Rather than simply using "plotline" 

of Omust b executed be ore any plot­ to do all the moves for each char­

ting can b done with the other pro­ acter, the moves to plot each char· 

cedures. ln each cas . of a pen move­ acter ar gen rated in a coded form 

ment, procedure "'plotline" checks to using two vector pads made up of 

mak sure that a p 1011 off the bed of two groups of keys on the keyboard. 

the plotter is not being attempted One vector pad repr -sents move 

and, if so, rep rts thi to th con ole with the pen up and the other with 

rath r tnan attempting the ploL the pen down. The letlers d. w . a, and 


The procedure "plotstring" uses x are u ed for moves in the indicated 
pmcedure "plotchar" to draw char­ directions with the pen up, and 7, 8, 
act·ers on the plot. Procedure "plot­ 9, o, 1, k, j, and u for moves in the in& 
string'' is pa~d the starting location dicat d dir ction with the pen down. 
of the lower-left comer of the first The length and direction of ach 
·Character to b plotted, the height of move are determined by the height 
th charac t r (which should b a and orientation of the character to be 
multiple of 0.035 to giv th b st· plotted. As y u can in the listing 
formed characters), !h an:gl (in of "plotchar". each character is coded 
degrees relative to the long axis of the as a series of moves terminated with 
paper) al which the string i to be the character "i". 
plotted , and a string of characters to In op ration, the procedur takes 
be plotted. th character passed to it, assign the 

The way in which the characters string of moves to the string var:iabJe 
re plotted is inter sting. I d dd d P OT. th n decodes tbat string in to ;:i 

that I had to develop an: interpreter eri of pen movements. A few 
for plotting the various pen moves. special cases need to be noted at this 
Plotting any character, I concluded, T~ I contillMM O''I pQgt 242 

.. 
Listing 1: Tlie Pnscai w1ft "µlotter ". This unit. wlric11can be 11.sed by other Pascal pro­
grams, contab1s seveml rcmtines tlrat simplify tire process of drawing lines cmd 
characters on the Houston fostrum nt Hiplot plotter. 

uni plo er; 

intet· face r • Tllcsc procedur e:; an d yp-06 ar .:ivailable to usinq proqn1 *I 

toype 
coord=.:irrayll .. 2~01 of r •al; 

procedure plotline foenpos: inteQer ; :<n lo t , yplot: real) ; 
nroc <luro pin OlVJ'lbt'!l (flycm : n 'I r : h i<'!h ' r a ) : 
procedure plo strinq(px , py ,heigh , theta :real; line:strinq) : 
procedure plo whcre(var px , py:real) ; 
nrocodurc plo arr.y(nopoin s , fr q , SYfTl r in cq r ; 

ox , PY,,. xrn n , :ttn. x ,.Ylflin , vnax , 
hci<Jh , xlen,vlcn:real;var x , y : coord) ; 

proceduro plo ax !t (px,py , ! . nq , theta , min , max , tic : real; 
n f" ' it !"ifll'J); 

mnlel!".cn ation f •Everythinrr olse is loc<1l o h uni • i 

COft!i 


pi=l . l~ 159; 

scrcenwidth=7q; 

scrPnnh~'qht•21 : 

'.'i]"[' 

clear: chari 

.~ :.1 r~11yll • • 16! o char ; 

=<pos , ypos ': .reil l; 


orocenuc-e plotstep(stcp : h rl ; 

extern. 1: 


urnccr:l11~c plotinit i ( • secs up usar tor plotter • ) 

externul: 


orocctlur.:. fllot.l inc; 

var 


z., :.c , y , f , l"! , i ,. , o: in •ocr ~ 


o~ocedure initplot; 
bi:<i n 

L£sti11g 1 contirm<?d on pas"' 224 

http:mnlel!".cn
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Systemsn: Ex a total business system. 

SYSTEMS II EX - EX for EXTENDED individual modules aflcl later add additional COMING SOON - Cash flow analysis wi1h 
PERFORMANCE.. Westware brings yo1.1 !he modules. such as Job Cos mg for graphics. Database II with graphics. anel em 
mo.st completely inlegrated and simplest 10 contractors. The power or our system is in of Materials ·for small manufacH.irers. 
use business sortware for your Apple the KSAM Firmware care! that plugs nto the CURRENT OPTIONS AVAILABLE - JobComputer. The SYSTEMS II EX is compfele Apple. This card permits high s~d Costing. Cycle Invoicing, Order enlry, andwi th an inlegraled Database. Yes! The DBll searche-s and eliminates running sort Layaway. Database can mo..•e your system's files into routines 10 get your me-s In order. 

Database fonnat for customized reports or All Checks, slatements a.nd Invoices use
SYSTEMS II is ai,iailable on 5 11.'' driv s. and labels. NEBS forms. also on lhe Corvus ha.rd disk. A Corvus 
Aklhough the SYSTEMS II EX is a fully based system will give you the power and Dealer ancl OEM inquirias Invited. 
integrated syslem, you may purchase capacity lhal chalrenges larger compu1ers. 

Apple is a trademark ol Apple Compulers . 
Cltcle 415 on lnqudry card. r----­ o Yes, I would like to sample your software. Please 

Yts. pIt.ast ~tn rl send me the Systems II Demo Package. My check 
me vn~r Svsicrns II for $25 is enclosed.Demo l'icka ge. 

Name________ ___ _________Systems JE Ex 
2455 S.W. 4th Ave. 
Suite 2 Title -----------------­
On1a.rio, OR 97914 Company Name _____________
(503} 881-1477 
See us a111i l'ilOHTl1!0A.ST 2455 S.W. 4th Ave. Address------------------­compu1 1 Show 001 15-18 and Suite 2 The SOVTHeAST COmpvler 
Shg,w Ocl ~Nov 1. Ontario, OR 97914 Ctty _______ State ____ Zip____ _ 

(503) 881-1477 
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SOFTWARE 
 I 

DEVELOPMENT, 

TOOLS FOR 


I 

I,INIDUSTRY 
I 

CPIM CROSS·ASSEMBL1EF1S 

Fast, comprehensive cross-assemble rs 

to run unde1r C'P/M. •· Extensive pseudo· 

ops Include fu ll l isting ·conlrol, ne-sled 

conditionals, mnemonic synonyms, 

and Inclusion ot extemal soU'rce files. 

Generate object file, assembly Ustlng, 

and symbol I.able from source code r·or 

nine popular microprocessor femmes. 


XASM05 ... .. .. 6605 
XASM09 ...... 6809 
XASM18 ...... 1802 
XASM48 , • . . . 80481'B041 
XASM51 ..... . 8051 
XASM65 ...... 6502 
XASM68 . • . . . 600016801 
XASM F8 . • . • . • . F8J387'0 
SASM400 .•.•.. COP400 

Assemblers ... $200.00 each 
Manual only ... $ 25.00 

8048 DEVELOPMEN'T PACKAGE 
Now you can use ll'le 8048 tamlly of 
s. ~n gle-ctllp microcomputers without 
buying expensive equipment. Develop 
BOAa software with lhe XASM48 cros.s­
a:s:semb er. Then plug, our EPR·48 bQ;ard 
into your 8 ·100 system to prog1ram the 
8748 EPAOM version. 

8048 Development Package ••• .$574.00 
EPA·48 alone ................ $449'.00 

EPROM SIMULATOR BOARD 
Debug dedicated systems quickly. Our 
PSB-100 PROM Emula1or Is an S· 00 
board with up to SK ol RAM. Cat>l·e with 
24·p·ln plug rep1aces 2708 or 2716 
EPROM(s} In your targel system for lns­
tan1 program tesllng 

PSB·100 1EPAOM Simulator , . . $445.00 
wl2K RAM 

·~J:

~TEST 

clear :.=chr (26): 
write(clcar); 
qOtO>;f((ser enwid h-'17) 
write( ' Plo so yp [re l 
qO O>;y{(9Cr enwid h-26} 

div 2 , screenheiqht div 2-l)r
wh n plo p n is th lowe ' ); 

div 2 , screenheiqnc div 2}: 
write!'leFt corner of plotter bed'>: 

r 111c1ln: 

write (clear) ; 

plotinit ; 

xpos : • 0 , 0 ; 

ypos : =O . O; 


111 [l] •=' p' ; a[2] : • ' q ' .ra [3] : = · r ' i·a [~] :='q ' ;a[S.] := "r' ;a [6] : = ' s ' : 
a [7] : = ' t: ' ;a[8] : = ' :Go ' ; a [9] ::• t ' ;a [10] := 1 11 '; Ill] :• ' v ' ; 
a [12) : = ' u ' ;ll[lJ) i• ' v ' r!!.ll4] ,• 'w' r a [151 ~ 'p' ;a.( 16]: ' w' i 
plo ine 11,0 , 01; 


end ; '•initplot*) 


beqin(~p ot ine~) 
case penpos of 

o: initplot; 

ll : plotstep { •y • ) ; 

2 ' plotstep ( ' z • } 1 


end1 
if penpos=O then xit(plotl ine)~ 
1 (xplo >lO . 2Sl or (xplo <-0 . 25} or 
or 	 (yplot:.<-0 . 2~} then 

begin 


writ (ele rl : 


[yp l o >7 . 25) 

qotoxy( (screenwidth-49 ) div 2,screenheiqht cl~v 2- l); 
w-riteln( ' Plot.line1 Pl ot attempted off paqe ( ' 

, xp ot•6:2 ,',', yplot:6:i, • 1' ): 
got.oxy((screenwidth-1 7) div 2,screenhei~ht-1} ; 
wri c ('Pl !Iii ypo Ire l ' ); 
readln1 
w-ri e(el rl : 
exit (plot! i ne) ; 

ml; 
ll: "'round { (xplot-xpos) •200 ) ; 
y:=round((yplo -ypo~) • ~QO); 
xpos,=xpo~+Y./200 r 
ypos: • ypos+y/200 ; 

(*'!'his ~ce io" is t;r n~latccl 

f : =nbs(x) abs(y) r 

if • O then exit:. (plotl ine); 

d:=abs(y) -abs(x) ; 

1 :=0; 

if y>• O then i: • 2i 

t:=x+:n 

if t> 0 then i : • i•2: 

t: • y-x r 


f t>=O th n i : = +2; 
i~ irc:O hen i i • i 10 
else i: • 8-i ; 
if d<O then t:=abs(y) 
oloc 

hcqin 

t:=a.bs Cxl: 

d: • -d: 

end ; 
? • 0 ; 


repeat 

z:=t+C:+ +c; 
ir z<O then 


b qi 

e .t • e t , 

f:=f-1: 

plotst p(a[i-1)) ; 


end 

alse 


bcqin 
et • e+d ; 
f •·= - 2: 
plots p(D [i]) ; 

erul i 

unti l f<=O: 


endr ( *plot line*) 


pro~edurP. plotst:.ring; 

roon Ho ust.on rnstru -nt *1 

var 
stcpl ,xst:.eol , ystepl ,x2stepl , v2stepl , xlatepl , y'.lstepl, 

DOVER. DEL. 19901 
302 · 734 ·0151 stcp ,x ~ p,ys ~ . xas ep , y2~ up , xJs op , ylstop~ro~l : 

j , n.,intcge ; 
Visa and M11111ercn11rge acc:eptJ!d. we ahlp e'" Bl liOlfl­

tn·o~du= plotchar (ell :char),dena.Oy and SoltCM<S + ~.25" dlakoett!t.!, AB~ oa 
variJbout other form.ls. OEM ANO OEA~ER INOUIFIES rxpos ,. rypos ~ rc~J.:

Jt4VIT 0 , 

http:Houst.on


---

a hands-on 
approach 

4rth1 ir Lueh 
Herbert R rmann 

eckttarn 

Thia• hande-on" method 
gives you all the working skills 
you need to create, run, and 
debug programs In Pascal on 
the Apple II or Apple II Pfus. 

data structures, top· 
down vs. bottom-up design, 
scalar data types, and 

n1 
ELEMENT 

OF 
1.';it.OORAMMf Ci 

STYl.E 

OetaJled program examples 
and practlcal, step-by-step 
exercises on the computer It· 
self lead you from funda­
mentats to such advanced 
topics as programming style, 

Also available: 

recursion. 
No math background Is 

required. Users learn full editor 
and operatlng features as well 
as the Pascal language-this 
s the only complete guide to 

BASIC: A HANDS·ON METHOD, 2/e
Herbert D. Peckham 
320 pag s, $ 12..115 Sptra1 tio.JIMI 

lmmedlat11 appllcatlor1 or concepts as I hey are 
Introduced allows you lo gulckly become ptoli· 
ctent In BASIC programming. Fo use wllh 
numerous time-sharing and persoMI computers, 
this book emphas~zes hands-on experience. 

PROGRAMMING BASIC WITH THE Tl 
HOME COMPUTER 
Holbert D. Pockh.11m 
306 llJIQG!I, $ 12.95 

The only complete guide to programming In 
BASIC on the Tl Home Compuler. Al l lnlormeUon 
Is presented using a hands.an method whtch 
rapidly bullds programming skills. 

HANDS-ON BASIC WITH A PE 
Herbert D. Peckh11m 
267 pages, $ 13.95 

Fully explains how tofrogram Cornmodofe 
Business Machines· PE personal cornpoter using
BASI C. A step.by·Step presentation of program­
ming wllh hands-on exercises. 
THE ELEMENTS OF PROGRAMMING 
ST YLE 2/e 
Brian W. Komlglian aod P.J. Plauger
1681>•11•1, Si0.95' 

This acknowledged classic provides a highly 
helpful guide to effective, efficient programming 
for a wJde range or tasks. Includes numerous ex· 
amples and a set of 'rules' of good programm ing. 

Pascal for the Apple computer 

(and only $14.961~ The volume 

Is splralbound to lie flat by the 

keyboard. 429 pages.


Order today. Put the pow« of 

Pascal to work for you. 


15 DAYS' FR E EXAMINA IONl 
Mal the coupon todar . 
Mall to: McGraiw·Hll Book Compan y 

P. O. Box 400 
Hig:hlstown, N.J. 08520 

PhtHc send me th book(s) cho-ck d tor15 
dayi:; Oil ,e p.prova I. 

I bookjs) I koop, plus local tax, 
D Bi ll me. Aller 15 days I will p<1y lor ~ he 

poslage, and, 

I han~llng. 
O Enerosed is my checil.lmoney order 

(includlng tax). ~ 
I Charge myI VISA D MasterCard O (Check one.) I 
Gre<lltcard,no. Exp.Date: ____I Bank no.(MasterCardonlyl,______I s1011a1ura, ___________ 

tCilK!tll i;;:;ud ordvr not valkl w1thoul 1119,.ature.1 II 	r APF't.E PASCAL.$14,95(49171 •21 
I I DASIC.! A HAHDS·ON METHOD,$ 12..95 ( .. 9160·7) I 
LI PROGRAMMI GBASICWI HTHE HOME 

COMPUTER. s12.95 { 49156-9) 

0 tM.NDS-0.M 6.ASIC W1TH A PET, $13.95 C~91S.Hj 


11 ELEMENTS OF PROGRAM I G STYLE. $10.B5 
 I 
[34207·51 

Name,___ -------- ­
ISi-•·------------- ,. 

I Clty/Sl~lo/Zlp,______~----
'2·U444•1.l9 I• I I SA.VE MONEY; R milwl1hordor11ndw•p~yall•t1iwln~ 

I 
and haJl<lliroo costs.. Full return prM 899'8 still apply, 
01oor~"bjttc:t 1oa..::<: p1•ne by MeGraw-tllll1 I•----·--- _'___ 


http:2�U444�1.l9
http:C~91S.Hj
http:hands.an


Circtl!·«JO on lnquliy cam. 

SAM'S BOOKS 
$AVE UP TO 25o/o 

BUY A SERIES FRO·M THIS LIST OFI 

INIDIVIDUAL TITLES USING THE 5 

DIGIT ORDER COD:ES. ORDER A 
CATALOG OF All SAM'S BO·OKS 
AND SAVE! 

SEAIES 'A' COMPUTER COOKBOOKS 

No. 21~24 · Cbtap id!O f.ookboo 0 SB S 
No. 2LT23 · li'.> n01 t~p id!O D SU S 
No. 2 1 6~ 1 · 8085~ Cooitloo o m.~ 

o ~ 1 3 Ll • fV Typcwl1f r Coo Cl SH 5 

SERIES ' B' TRS-80 

l1IO 2U~ l C:.cu• Oe1121t P , ltm for I e TASSO 
D SIHS 

~. 21Sll · T~S · SO lnteifacint • lllllJ 0 .$8 95 

o. ~1139 · JAS-80 lnlerf-ad . ~ 0 $10 . 9~ 

SERIES '-C'' 8080 

No. nsu ·~O®ot80ti S011llfl•t Pl Boo I0 l I0.9S 
No. 2161S. S03(Jt808.H4tt111rt lie 6o4 10 110.9S 

21 628 TEI• ~ !G80t81)85 Awn £0 lli CW0.96 

SERIES 'D' COM.PU'll"ER FIJNDAMENT.A.LS 

No. 2L6~S · G~!d Boo fa C.O.m~ers 0 l4 S 
No. n -!-HS · G.itme.llcqua1 !d \'i h M oco pu ~11 

0 $8 95 

No. 2b 63~ · Sam·s tm ll Cbur5e In M~rDCD111!11Ut~s 

o m s~ 

No. 2165J • Microoomputu · l!J (Second Ulition) 
0 $11.95 

No. 21483 • Your 0. 11 Compuler a st.95 

set:1IES 'E' Z-80 

No. 2168? • 1.90 Ml(Jl)tolfiptt! r Oe · f ro jeelt OS 12.~ 

No. HSOO •Z!O Mottoc:omputer Hanel Book 0 $U5 
No. 21&09 ' !80 MICiOPI- F'fiw;1m1 & 
lnttrlici" • Book I o SI !.'JS 

No. 2L&l I) • ZBO- MoCJOproctnOr Probam . 
l n~facmir.. 8oo · 2 D SU.% 

SE1RiES 'F" 650216800 

No. 21 &56 ·650ZSofl..-ue lleS12n Cl $1l.50 
No. 2US9 · f.b,. ro P10t11m IC'ocom;1uters O $8.95 

'~ 11 68.4 To PJWja ilad I 1e1l11et TM 6$00 
o m 95 

1112& • 64<1 I. 6S70l. t.6803 IOlllCol1iP er 
froKri11 . 1& I lttlllllna o tu 95 

SE RIES '0' COOK BOOKS 

N'o 11696 · lll'.l f' ·Ar.! PCoo (1"" Ed ll)nlCl $1495 
ZI I63 •~t itt rllte• Cookbook 0 $u g5 
21 3&S (Ml)S. Cool. Boo~ :]$ IO.~D 

No. im 7· ICColl rltt Cool.t:iool. t:l $1l.95 
No il4L6 · IC11· er 0:io book C $9.95 
No ll~l~ . m Coo~ o 19 ~o 

Sefl ~9 • Prices llldle111ied T~l FM SNGLE• ••l..OS.$2':i"t. us 
'A' 29. 0 0 'E' 36.60 0 
'B" 241M 0 ' F' 37.77 0 CISC:OU"11 ~....·c· 20• a ·a· 55..35 o H--- ­'0 ' 33.98 0 1ou1. FOA 

~1115 ---­

LIS GAU SAM'S 
BOOt:S ANOSAVE 

I OROE;RA•CATAl:OG 

Willi SP£Ct LJill) ­
' OOU TPi!JCESU I 


~% I.IN TAX
M~~ 0 1> ...O~EY OAOff> 

\UIERI: Aff\. -- ­MAI L. 0 : TOT TIIS 
IJIUl£RSTELLA.A SYSTEMS 

P.O. eo N 
NORTH BAA.NCH, MN 55056 

Li.sling 1 co.rrlin utd~ 

plot:strinq[l2]r 

pchar : e h.~r ~ 


i : inteqi;,ri 

p_rocc!Outc .-ir aw ~ 
bcqin 


stenl : O . O~ i 


xstepl : =;topl~cos( ~ a); 

ya tepl : ~~ tcr L"sln (theta) ; 

x2Rt.;ipl : =srirt 12) • tcpl •co:; (tlwt.'1fcpi/4 I 

y~.t rl : =~'lr !~) • . topt •~ n[ hela pi/~) 

xlstepl : " Llr t t 2) • stepl •cos ! thcta-r i .'4 ·, 

yl::t<>;cl : •i><p-U 21 ~t '.!':•l ~~. ud IV:l ..~- ·i/') 

plotlin<> (2 , io;rm~ - y2n t·.1·1>1 ,. ypos i<2stepl I i 

plotline ( 2, xpr:u;+•na.ool , y[>O:; - xi;tcpl); 

plo l 1nc ( i , ;o;pnr;+·,,; "''l , ·1p.os- xs !" ) r 

olo l i ne (2,, :.:poP. - 'llJ'l l.1·11 l , ypos+:1dstepl) ; 

exit (p l o char! t 


.nc! : ( ~ a'<"&ow• ) 

' procc urc <JOtcor'lo ; 
beqin 

case ch <Jf 

'A ', ' a ' : plot : • ' dB888B~9oo lkkkkkkaaa aWW'l."WOQOO i ' : 
' B', ' b ': plo : : ' dB8S8088ooolkjuuuooolkkjuuui ., : 

' c • , ' c ' : plo·t : • ' ddddd 'o.r uu7R8S889ooli ' ; 

' D' . ' d ':plo : = ' d0888888ooolkkkk~juuui '; 

' F. 1 • ' e I ! plo·t : . I eildtlthrnuui'l AA8oouu9 8 Booooi 1 1 


' F ', ' f ': plot : = ' de88Boouu8 R8oooo '; 

'
1 G1

, g ' : ploc : • ' ddd.dd.,..,.,.,,"-"N'"7u11jkkk.kkloo988uui '; 

• H', ' h ': ~)lot : = ' dB888888ddndl<k.k tdc~kwvwwuuuui •: 

' I ' ,' i ' ' plot ' ' dooooul1U8A8881,1uooooi 1 r 

' J ' , ' j ' :plot := ' dwloa 98B8888i ' ; 

' K ',' k ': plot : • ' d881111889d~~jj jl llli ' : 

' L ',' l ' ~plot : • ' ddddduuuu8888888 i ' ; 


• •. · ~ · : plo : = ' daBOBB89llk~89 9 9kkk k k kk ' ; 

' N' ,' n ' : plot : ' d8988B8Bl l ll~"Wkkkkkkki '; 


' O ',' o ' : plo t: = ' dd788988 9oolkkkkkjuu~ 1 ; 

' P ' , ' p ' : plot ; • ' ~BB888RAooolkkjuuui ' ; 


' Q', ' q ': plo := ' dd7ij88989oolkkkkkjuu wwlli ' ; 

' R', ' r '1plot' ' dB888BR8ooolkkiuuuooo l kk i ' ; 

' S ', ' s ' : plot : ' dwloo9R91uu789ooli ' r 

' T ',' t ' : rlot : = ' ddd88B8 B811aaooooi ' ; 


1' U', u ', plot : = ' d"""~'W'>IWWkkkkkkloo989SRBBi : 
•v • , ' v ' q>lot :• ' d~..rwwkk kkH 99888881 ' 1 
•1-v •, ' w' : plot , . • dwwwwvwwkkkkkkk999Bk kl 8ll8BEUlBi ' i 

• X' , "x ' : plot:: := ' d8899 99Baaaaklll lkki '; 

' Y', ' ~ '' 'Pio := 'cl....,."""""""•l"l•lkll99Rk1 ) kkkki ': 

z ' ,. 1 z': plot : • ' d.,.~-,,,,....ooookj j j j kkooooi ' : 


; • ' ~plot : = ' 'dddllokui ' ; 

' = '! plot , ~ 'ddWWO<>OO'JWUUUui ' r 

•> • : plot: = • ~ q 9q771 i ' ; 

· ~ 1 1plot , • ' dd~d,119g91 •i 
' S ' :·plot:.: = '' dwwoao97uu79ooowaakkkkkki '; 
1 l 'r plot • • ' ~ooooc.o l i' r 

!'Id ; 1 ~ ca~ •) 


end ; ~ getcode ' ) 


procedu~e get code2; 

begin 


e :;c ctl of 
1 · ~' : plot :• ' rlww'l'999aakl;};kdd7 777xxoooo i ' : 

' / ' :plot : ='d8R99998l'; 

1 • 1 1 plot • • " dw9999, .oluBoxxxxdBok9ok~ul ': 
' ? ' : plot: : ' ddd8w8997uujki'; 
1 ~ • ;plo : ~ ' dddd.........'WWROkui '; 

' &' rplot : ' d<1clWwwwkkuuB8ooooxaooakk i ' ; 

' , ' : plot : m ' ddd~okuoji '; 

1
• 1 • :1Hot ' : • cirw-.............,9'.llc~klckk~uu<'>oooi 1 

; 


I 2 I t p \ot : • tlWWW!.n.-w'.loo l kk j jj j ()OOQi ' i 


' ) ' : plot: • ' d~..M9oooijjoolkkiuu7i '; 


' 4 ' tplo : • ' cl!IWWW'A"Wkkkkoooo11....,,..,,,...,kkk kkkki ' : 

· ~ · : plnt: ~ ' ddddd~~i<WUuuukkkooolkkiuuii ' r 
' G' :pl ot : ' ddddtl""".,,.,..,....rw7uujlckkkk l oo98H7uu j i ' : 

' 7 ' :plot: = ' d~'~"""""~ooookjikkkki ' t 

' A' ' plot : ' 1Mwwwv7 Qoo lkjuuill:k loo9 RA7 i ' ; 

' g ' q>lo : ="<lwloo91111R8 A7uuikkloo9i ' t 

• n •: olo t : 1 <1d711~~11&9onlkkkkkjuui ' ; 


,. r. :olo t: ~ " dddd7798899i . : 

' I ' :plot : • ' d ~9AA 871i ' i 

. , . cplo t i ' dvll9~ ~Ukt>AXXXXcldo8uki ' : 


' +' ~ plot : ~ · <1<1dwwRA11Aaaxxooooi ' ; 

,. - • : pl ot~ • 1 d"A"WW'ooooi ,, ; 

' : ' ·cnlo t : ' tldwwo9ukW'.:oo9uki '; 

'' I • ~ plot : =- ~ 1 i • ~ 

1 1I 1 : plot:= 2!i 1 ~ 


end ; ( •case"I 

ncl : c • riotc-o<lc~ · ~ 


List i."g l ctmii.nued on page 228 
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WHY e,uy IFROM THE BEST? 
Service . .. Support . . . 

NEECO Software . .. 

(: 

EPSON PRINTERS 

(E commodore 
16K B ~ 61< RAM·40 Column) · Um. Oly ... ........ .................... S 995 
32K BP2K RAM·<IO Clm.) · Lim. Oly ................................. . $1295 
~016 ~16K RAM 4.0 Basic· 40 Clm .} .................................. , S 995 
~0\32 f32 RA <1.0 Basic-40 Cl 111.} • • • .. .. • • • • .. .. .. .. • .. • .. .. .. • .. • .. $1295 
80a2 (32 RAM 4.0 Basic.80 Clm.) .............................. ..... $1495 
8(160 011al Disk (1Me~ Slorage) .................................. . . S1795 
4040 Dual DJsk f343K Stora~e~ , ... , ... . . . ....... . . . ................. S129!i 
8010 1,EEE Mo!fem • • • . • . • . • • . • . • . • . . . . . . • . . . . . . • • . . • . . • . . . . . . . • . • • s 200 
C2H Cassl!U~ Drive •• • . • . • . • • . •• • . • . • . • • • . • . • . •• • • • . • . • . • . • . • • . . . s, 95 
CBM • IEE1Eln1erjaoe- Cabr& • ' . ' ... ' .............. '. ' •. ' ........ .... s 40 
IEEE • rEEE lmlerlat;lo Callie . • . • .•. • . •••• .•. • . • . •.• .•.• • . ••••.•.• ••. . S 50 
VIC20 Ho me f Pllrsonal Cornpu er •,, . .. . .. • . • . .. .. • . .. • . .. . •• .. .. .. . . . S 295 

A'llOS 
ACS IJOOi0.2 64K IM •••.•.••..••.•.•.•.•.••••.•.••.• ' • . •.•.•.• ' s 4500 
ACS i\IOCQ-15 641< 1M •• . •.••• .• •.•••.••••••••.•.••.•.• ' •.• ' • ' •• s 5990 
/\CS 8000-6 208K R5M . . . . . . . . . . • . . . . • . . • . . • . • . •• . • . • . • . • . • . •• S~0490 
ACS 8000-7 20eK 29 0 . . . .. . . . .. . . .. .. .. .. .. •.. • .. . .. .. . • . • . • . SH690 
ACS 8000-10 208K 10M . ,. .. ............ •..•... •••. .•.•. •. . • .,• . • . S 8500 
ACS 000()-10/MTU ... . . ..... ............. ..................... St0990 

NEC SPINWIUlER PRINTERS 
5530 tParauen •.•.•.••.• . , ••.•.•.• , •.•...• , •• . • , •.• , .•..... S3055 

MX·80 PRI HTER •.•..•••.... . .......• . ••.•.•. . •.• . . ..• S 645 
5:510 tSerial) ...•...••••..••.•.•.•.•.•.•.••• , , •••.• , .... . .. . $3055 
ri5'20 [KSR-~rial) . . ..... . . . ............................ , • . • .• $341'5 

X·BO FT . •.•.• . • . • . • , •••• ...•• • •.••••••.• .••.•.•. • . S 745 
MX-100 •.•.•.•.•.•.•••••. , • , • , , • , ••• • • . •.• . .••.•.• . S 94.5 

Tractor Ophon • ..... .•... .. ... ..... ..•.•.•.•. . • . • . • . •.•••.• S 22S 

· • • · S 4SO 

JUST A.SAMPLE Of THE MANY PRODUCTS WE CIRR'f. CALL. UiS FOR OUR NEW &awPAGE CATAl06i. 
EWILL M1ATCH ANY ADVERTISED PRICE ON, PRODUCTS USJED UNDER StMllAR ''IN STOCK" CONDITIONS. 

NE -CO 
679 HIGHLAND AVE. 
NEEDHAM. MA 102194 

(617) 449-1760 
Te lex.: 951021 

-­ - -----­

-~-

X-70 . •.••• . •.•••.••••••••.•••.••••.••••..•.•.•.•. S 4511 
INl{RFACE CARDS 
3141 (RS-tJ.'2) . ............ ............. .. , . .......... S 75 
3150 (lt\ Buliered RS-232) ........ .. . ....... , ...... ..... S 1'50 
616qLEEE 4881 ..................................... S 55 
3131 ~ Apple Ca rd} ... ............. ................... . S &i 
8231HA.pple Ca rd i .............................. , ... .. S 25 
9220 FRS·80 Gable} .•. • ...........•.. • . • . •• .. •.•.•. ... S :3S 

DIABlO 630 PRINTER 
DIABLO 630 ·Serial· R5·232. ..... . ....... .. .... .. . . .. .. . S2710 
Tractor Option ......... . .. . ... . ... ... ... ............ S 250 

"''" I 
1 1111 I 

ATARI COMPUTERS 
Atari 400 (161< RM I ....... . ... .. . ....... . . S 399 
Alari 800 (32K RAM) · 11 0111! lhru B/31 . ........ . S1080 
Alari 410 RECOllllER . •.• , .. , ...... . ..... .. . S S9.95 
A ari a10 l.ll1SK Dl11VE .•.•.•••.•••••.•••.• ... S 5<J9.95 

\ ­ ·- 9!­
EECO·caui es aIIav.all.able ATARl Soltwa re an II Perl ptwals. 

APPLE 
16K APPl£ II• •• . •.. . • $1330 
32.i< APPlE II• . • . ••• , • $1430 
48K APPlE II• , • . • . •.• $1530 
APPlE DISK wf3.3 DOS . $ 650 
APPLE DRIVE Onl ~ •.••• $ 490 
APPLE Ill 128K • In Sloe ! 
w/Monitor • 

Info Ana1ys1pa ...•. S4740 

PROFESSIONAL 
SOFTWARE 

Word Pro 181< • • • • • • , •.• . •$ 29.95 
WordPro 3 (40 Clm.)16K . • .• S 199.95 
WordPro 3• . .. ... ••.• . •.• S 295 
WordPto 4 (80 Clm,) 321<. .... S 375 
~ordPro 4• . ... · • •• •• 

BYil ~ ..btt J9.lll .221 



• • 

• • 

Biesale 

onK!sl 


16K . ..;S 149.95 

32K ... S199.9,5, 

48K ... $249.95 

64K ... ·S.2·99.95 


New JAWS~IB 
Th Uluebyie Memory eoanl 

- uo to lhe IJ'Umendous uclll!55 or our li\WS I, \VI! 

Wtre 11!>1 to 1rn1kci ii _pceialP.!1idlll5 or_first·]UB'U_I)' 
CJlftlpDr:tenl ..llil beklw.oott pnQC~ for ll\WS·l.11.. And 
vro ~~h•,ring our cos~ n~.f:ng wJlh YI!"-'·B~t don'.t be 
1irpnsed 1f lh ·ne hme )'OU 5CC l bis 11d lhc ~ 

hBVe EOOf! up swb91.rrlJill!)'. Beu )'ti. o:~r no•~. 
a:nd gel the- bes:I. ml!m.Oll' on lbe markel al 111.e bes! 
:prioo an lh mar!wl.. 
Q , F. CHIP OOES IT ALL 
rBws.IB !JL the Rnl!. Ro)IQC ol all tbe S100 dtJ!.!!lhi:C 
boards. Ilis heart ·is Intel's ' ln~le ch~p 641< dyn.oml:c 
RAM control!er. Elimlnaln h1gb-cummt loglic parts 
. . del,ay lin ~ , • • m113 iv hillill sin ks • , , unrolialll.1t 
trick clrc1>l1J. 11\WS·ltl 11gl,...J3 0:11 thet - problems. 
1.00K WHAT IAWS-IB Of'FERS YOU 
HJdd · n reltm"b ••• lll!St pcrfiomumoo , •• law po1¥1!r 
cumumptlon .•• tatcbed dllla <M;pu ts . , , 200 S 
"11G AAIW • . • on-board Ol')'5!11l ..• RA t Jump!!!' 
sel~lable one.I,( bou ndorh,, , fo I~ soclwlm ••• 
sol:de.r mask on both sld1;s of bollrd ..• p~ · n1omIIrte 
, .. dmiignod for 8080, 8085.. •nmZOO bus lgnil!s ... 
•.-Orb in E~plorer , aLHmUon, M w LI u all 04lhl!'r 

·•vell-de~lj!nci:I SlOOoompul- , 

.~;{~1~::tu:s._A~c~:~in.~~~~~d.~t:.r:,:;i;~~ ·:. 
:ro ORDER CALL TOLL FREE 800·243-'NZll: 
: Fmm C.£il\noot~ Or t"tJr As · tan •· : 
: (zo:J) 35-M:J?'S : 
ZPfoase end 1hc i !ems clwdi!ld IXllt1w; : 
: -,'IWS-IB·ldl! : 
: lGK•••. .. •••.• .. ... .. ...• , .... , ., .• 5149.95·" : .:o~... '............. ........ .... .. .$199. •• : 

oD 411K. .. , . .... .. , ..... , ... ... ... . . .. . Sl-19. 5-"' •
:o641<. . •. ' ' .... ' . .•••. ' ............ . . $299. ~· : 
: JAWS.ID Full A -mblcd, • 1rod .ir. Thstt!d! : 
::o 16K. . .. .. ... .. , . .. ,,, ......... ,., •• Sl?il..95•::o32,K••• • • ••..... •• .. • ••• , , •• , • , , , ••• S239.1l!i• : 

:8~::::::::: :: :::::::: :: ::: ~ : :: ::::::::: 
:oEXPANSION KIT, lflK AAM Mod11t11. lO expand : 
: IAWS· l!Hn WK blocks up lo li4K $59,95 : 
• "o'\'J P"""' pl<t< 12 fl"'l<oi;-0 t1nd !'"""""'"' ( Sf c., ,,..rr,~ o 

: . OM1na:r..N:11r r~whlf\" rd&f v1ln'\ (o;ii;_ : 


•'tbr.11 or>el......t; s 	 •. 	 '•
P rton..ol Ch - D Money Onler .. C..l';Jo1'' Clt 'k • 

: VISA D l\.f.asi.... c n'I [Bo..- o. I :. 
-	 . 

: A.co... "a . 	 t:llp. Dire __ : 

: s ~ r11i1 t1.111!· 	 : 

~~~ 	 ~ . 	 . 

1: Ad 	 : 
: lty 	 ,:. 	 .• 
: sta.tl'< 	 __ 7.tp : 

• 
:ftllii.. NETRONICS R&D Ltd. : 
:I~ JU Otdlfield lto1!1, lli1;1w Mllrord, C 00776"•.................•• · ~········ ~· ······· 


!.i:;ti r1g 1 co111i11 u~d: 

h<•n1n(•plo ·ch .11•.. ) 

i-Mpos : •xpos ; 

r•.rpna ': =yr)o~• : 


n)ot. : ' i " ~ 


'JC Cl'1 r• ; 

O•~lcn.le2 ; 

i : =l ; 

n·eh.11r : • ; n ' : 

while pch. r•. ' i ' do 


hc<iin 

n . i'Mr: ·11 ln [ii r 


c.1sc ncha of 
' r! ' : nl ntl in<> (l , Xpns+x,;teD , Yrc>& vsteo) ; 
' w' : nlntl n ll , xpo$ - V!lt n , ypn~ x~ on) ; 
• a • : olnt: 1 i ne fl ,:<.ros-xslep , ypos-y!lterl ; 
' 7 ' :plotline f2 , :<.pos-x1step , ypos-~3ste~) r 
' R ' : pln l ln~(2 , Mpo~ -ystcn , ypos+xstepl ; 
· ~ ·1 plolline(2 , Mpns~:<.2~tep , y~os 1 y2sten) r 
' n ' : p Ot line rJ , !{j')QR xi;tep , \1j')OS+yst.er) ; 
• l' : •l l<'>t I lnt> (2, xpo!!+>:1!!teri, ypo!H" 1~ <"p) : 
' ' ' : nlot l1n0 1i , xnas+v~tep , ypos-xstepl~ 
• -11 : p ~tJ ' 11l"" I1 r xpo~ -.x/.s · •f1 ~ ypo~ -y:2~ co); 
' u ' t n1otlino(2 , xpns-xRtep , ypos-ystep); 
• '< • : ol<'>tl im~ {l , >:ros.;.v~te,~ , ypo~ -x!!:t I'll : 
1 I' : arrow i 
' I 1 ; b,~in 

rxro~ : -r~ros- (hoiryht/2j • sinfthetal­
r. • xe <"r~r 

ryrns : rvpos+( heiqht/l) "cosl,hetal­

end; 
1 2 ' :b ain 

rxpos: =r~pos+fhei~ht/~ I sin(theta)­
(,'ii'<-· (•1>; 

rypos:=rypoe-(heiqhl/2} " co~c h 1­
6 .. ystep ; 


end,; 

nd; ('c<lse ' ) 


i : • i ·H: 

e nd ; f*while " ) 

plo lino (1 , rxpos+6"xstep , ryroR+f, ~ y,a p) : 


end; { plotch r • ) 

beqin ( *plo .s r nq " ) 
hota : =(theta/160) 2 ~ rt r 


step : • heiqhtJ7 i 

x~ p : =~ cp• cosrtheta) r 

y!ltep : step •sln( h ~l; 


x2step:•sqrt(2)*step~cog( h _ n+pi/~); 


y2s p :=s qr · (2) • step sin !the t +pi/~) i 

xlstep : sqrt(2) • step • co~( h u- pi/41; 

yM op : =··qr f2) • .steo .. sin (the ta-pi/~) ; 


n: =lenqth(line) ; 

~lo lino(l , px , pyl : 

for j : =l to n do 


Ploch r(linuli ) : 

end ; ~ p l otst r inq •) 


procedure clo 9·y1111lol; 
v.ir 

rxpos , rypos : real ; 
bo<rin 


r:-ipos: • xpos 

r!''POS :=:.rpos; 

c. ?'lol~ 3j't"l or 

l : be<1l.n 	 ( • rl, nalc • ) 

i>lo line(2,:q>os , v1~ns~h i<.Jht/?.) = 


i>lotl ine (2 , >:po.s - he~qh /2 , !'l>os;- hei'lh ) 1 


J> o 1i c ! 7. , xnos+hei'Jht,w>oB) ; 

plo in~(7. , xrn~- hcinh /~ , vpos+heioh l : 

'otlinc(l , rY.nos,rypo~J : 

<>nd r 
2 : br-n l.n ( • X • l 

nlo 1 inc (l , xrms-he1roht/2 , yul'.l~+h<" orih /21 ; 

>io llni> (2 . ;•q>n~-"h1:1in!it , vpm1-heioh l r 

nlo 1 inc ( l ,.xr>a-s-hcinh , ypos I i 

plotline (2, >:pos•heinht , ypn:;•h •iqht) : 

'lo linoCl , rxpoa , r'-'pos); 


end; 

l :IJ.eqi n r•sq 11.1.-a • 1 


plo llnc C2 , xpos , ypos +heiqh t /2) ; 

plotline(}. , xpos-hei~ht/2 , yros) r 
rlot lint> [2' xpo!! , yp<>;o: - heiqh t 1 : 

plo l •nc {J , xnos+hei<Jh , yposl ; 

plo L1ine(2 , xpos , ypos h i~ ht ~ = 


p l otliru:{2 ,xpos - h iqh /2 , ypos); 

? o lin (l , rxpos , rypos)i 


ond; 

·1:begin ( • <- • ] 


Li$tit1g 1 continued on ,mg~ 230 
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THE FORTH SOURCE™ 
SpeciaHzing in the FOR.TH Lang:uage. 

MANUAtS & GUIDES PRICE 
D 	 "SLartln9 FORTH" by 1Brodl11. Prentice-Hall. .Besl U$er's manual av<ii leble (Soll cover) s \6.00 
D 	 "Stal1i:n.g F·ORTH " ~ 1ha rd OOYer) 20.0D 
D 	 "Using FORTH;n by FORTH. Inc. G1,1ide lo FORTI-I concepts 25-00 

0 

0 "A F·ORTH :P1nimer" by Sleve.ns ln-del)lh self-study rnanual. 25.00 
D "S~stems G1ulde to fig-FORTH" by Tin9. Excellenl guide to Inner mcchanlsms. 25.00 
LI " PDP-11 FORTH USM's GI.lido" by Jam11s . Use w llh PDP· 11 Source_ 20 .00 
D ••caltecl'I FORTH M'anu.al" by Ewing_Overview and s!ructute. 12.00 
0 ·•'FORT!i- 79" . !..atesl fig-FORTH -Standard. 15 .00 
0 " FORTH- 79 Standard Conv~slon'' by R. C. Smit ti . Screens , DOES>, e'ror cond I tions . 10.00 

11Tlr1yPASCAL lri1l g.·FOATIH" by Zlmm11r. 10.00 
D "Threodetd lnterpreti~e· Lariguages" by Loeli9er. 6yle Books. FORTH ;u;lap1ed lor ZOO. 20.00 
D "ln~ itat k:ln to FORTH '' by Katzari . Petrocel li 8001\s . Limi ted inlroduclion , 16.50 
D "Proc.ecdlng.o11, ~ 980 FOftML Conference." Technical papers. 25-00 
D "Procee:clings, 19'811 A'ocl'lester Universi tyFORTHConr r .nee." Technical papers. 25.00 
D "METAFORTH" by Cassady_Cross-compiling. 8080 source cocie. 30.00 

mSTAl.LATIOf'J D OCUMENr.s 

D 	 lnstallatfol'l Manu;it tor tig-FORTHI, oonta1ns FORTH model, glossary, memory map arid iostrnctions. s 15.00 
Sour·c-e Li5UngsoJ litg·FORTH, for s:pecific CPU's arid co mputers . The a.boYe Installation Manua l is reQuircd 
for implementation. Price per each 15.00 

D 1802 D 6502 0 6800 D 6809 

0 8080 0 8086/8088 0 9900 D APPLIE II" 

0 'PACE 0 Alpha Micro 0 PDP- 11 /LSl - 11 D NOVA " 


.DISKS WITH DOCUMENTA "l'IOfl 
fig· FORTH Model and Souroe Listirig, with Pnnled lnstallallon Manual and Source Listing. 

D H B91Z89 {5 '/•"} D APPLE II" (5 'I•" ) 0 OVA• (8'' ) D 8080fZOO• {8") s 65 .00 

Enhanced F"O;RTH Systems with manuals. 

0 APPLE 11111+ • by MicroMotlon. fig-FORTH. FOR""fH"~T9 standa·rd. editor. assembler, 187 pg. manual (1-5'1•" ) 90.00 

D APPLE n• by Ft Kunlze. fig-FORTH, editor. assembler. sour.ce IJst lng and screens. (2· 5 '1<'') 90.00 

D H89/Z:S9 by G. Haydon, lig-FORTH, stand afone. sourco listing. e-ci1tor. assembler. screens and tutorial on disll (3-5'/•") 250.00 

D H89/ Z89 by Cl . Haydon. fig-FORTH, under CP/ M •, source liSling. echlor. assembler, sere-ens and tutorial on di·sk (3·511•" ) 175.00 

D TRS· 80/ I " by Nautilus Sys_Ilg -FORTH. edilor and assembler U-5'1•") 90.00 

D TAS·80/ I «Iii" b'i' Miiier M,icrocomputer Services_MMSFORTH, editor, as$embler inlerprelortcompili:ir, virtual memory. (1 ,.5V•" ) 130.00 

0 NOVA• by Ting . fitJ -FORTH, B<lllot. assembler. source listing and screens . ( · -8" ) 90.00 

D 6!109 by ialbol Microsystems. fig-FORTH . interpreter/ compiler. editor, assembler, d isk l/0. (FLE:x• sv. or 8'') 100.00 

0 6eOO by TalbOl Microsyslems. 1'ig· FOATH . inter preter/compiler. editor. assembler, d isk 1/ 0 . (FLEX• 5'1~ or 8" ) 100 .00 


Speeiar Function FORTH Systems w ilh manuals 

Cross Compi.lers by Nau l1l1,1s Syslems. Allo,vs 11xt11nding, mocllfymg, compiling to different targel processors, genetates AO Mac le­
code and fo1ward refernncing_Price per each 

D CP/M" 0 H89 D TRS-8011 ' D Northslar 200.00 
0 6809 Targ t Complier by Talbot Micmsystems. :350.00 
D 6!109 Enhanced System Plus Dy Talbot icrosystems. 2rid screen ecli lor, macro..ssembler. tu Iona.I on d isk. goodlas disk of 250.00 

deb1.19ging and doc1,1mentalion tool$ and ull li hes . 
D z-so· Progr11m Development by L.abosatory Mictosyslems w1lh fun sol1ware floating poinl ari thmetic. 150.00 
U z-eo• Cross Compiler (Nautitus) by L<iboratory M icrosyslems. 200.00 
D z-ao• for AM09511 Arl ttvnetle 'Ptoeessor by Labora1ory Microsystems . 150.00 
D "Going FORTH" by Creature Software. A CAI FORTH l1.1lor lal , IBM formal, no manual (1-S'") 65.00 
0 H!P-a5 by H-P. hg-FOATH. &t:htOt and assg,mbler {1-5 '/4} 65.00 

ORDERS ONl.Y ,l416} 9tii'1-4103 	 DEA i.ER & A UT.HOR IN·QUl.RJES INVITED 

Orel.fl • "9 lnl onn:atlo"' ' Cnack, on~~ Order h>.ay~ble le t.40l.INTAI N VIEW PRESSI. VIS~ or Ma~1<11Card •~•pted No COO"$ o< un1>111d PO·s . C 011form• r .. .,d.. nl • o.1!\d1 s~,..., 

ul~ ! ;µ $!lipping co~LJ IR iJS IRclu~~11on prlc<>. Foreign ard .. ~. pay In US lun<I~ oo US liank , o11elvd&!Of ~ar\dll11g Biid a1l•D1>l1>g by A,lr $~ 001or ~_.ch •lam un do• $26,00, 

SI OOO t o r e •~~ 1t rn bg'l"'c1tn $2~ OO • "'d ~9 .QQ, anodl $:i?000 for ao.c , 11am """ $1 0000. t.l 1•11mt1marderS 10 00 Allprlce11M<IDrO<tucls :a.utJIQCI to cnan~oor wltl\4,ntal 

....1~1 ncuc. 5 1ncJo:S.)'St!}l"n i111d l eir:tll'lig l.e u.s~r llcen :s.c ~grcem Mf req 1:..1i ed an s.ome p.toducl&. .. IAE:GISTIEREOTRAOE 1 l.FIKS 


MOUNTAIN VIEW PR.ESS 
PO BOX4656 MOUNTAl-N VIEW., CA 94040 	 (415) 961-4103 

Circle 251 Qn Inquiry card. 

http:M'anu.al
http:Sleve.ns


SUJO, EiJ H, Apple, TRS-80 Level u• 

NE.Wm THE * Li5rir1g 1 con tinued; 

plot! inc< 2 , xpo~+hcight/~ ypos) iELECTRIC MOUTH 
plotlin 12 1 :.cpos-he iqh~ 1 ypos); 
plo line (2 , xpos+he i qht/2 , ypos) ; 
plotline (2 , xpos , y po ~ +l:i i9ht/2)t 
plotlino lZ , xp<>s , ypog -heigh t); 
plotline(2 , rxpos , ryposl : 

end : 
S:bcqin j •·v r ical line '") 

plotline (2 , xpos , ypos +heiqht/2 l : 
plotlinc (2 , X!}O!l ,, YPO!l - hcight I ; 
µ) o line 12 r)(f)OS , rypog);

Fmm $99.95 kit entlr 

ow- teach your compu rer ro' encl; r~ca:;a " l 


end : c• p10 9}'1".t.ol•)talk, dramatically increasing 

the int eracrfon berween you rn:occrlurc pln whet<:;

and your machine. heq i l'I 


·niat's right: 1he ELECTRIC MOIJrtl nciuaU;• letg px: • xpos; 

>"Ur Gompulor talk! !nstn.l led and <•n·11n · in jusl ' PY : =·tro:: : 

mllllltcs. ii' ruitdy for spoksn· lang1,1"&e ll~P. ill Mfiw, C1'"4 ifl ~ 


busInP- . induslrial and oomme rciRL applku1 l~·n~. 

in gBme~. sp.!!:1111 pta1 Ii;. R&:O. aduce1 io n. s.~t:U• proce>dllr pln .1rr1 '!! : 

ri 'l y dovio - lbere's no end 111 Che E L.ECTRIC var 

MDLl'fffs usefulness. Wilk 11.l ll'il!Sll rrohml6 ­ pen , : iritcger;* Suppli~ with 143 words/l~lter.J phanl!ml:Sf beryin,.,,m1.,..,, Q(Yblr J>f llf{llh11;l11111 huridredi of w~ 


.al'ltl phno..,., 
 if nor-oi:nts:>250 then 
·•· EllJIWlilobl" on-bomd up 10 lhon•nnd• or w1llRI:!! bee; in 
a~d phra< ilusl add .ald11iiutM1I ~1eoch ROM• ;,., writ:.e (cleat: I: 
lhl")· ~mo o ·allebl ~ qo t ox •((~crornwLd h - 42) div 2 , screenheight div 2): 

~ ~·""' """'"I , whir.It J>lu11 din-.;tl)' ln1u SIOO. i\pplii!.. W!'i c!n('l'ln .~~r. y : ~lol alter:'ifll'.ed with ;.250 points ' ];&If II and TR.'WlO 1,,...,J II mmp~l"P' . 
<;otoxy ( (scrcen~rid h-17) div 2 , 9cr1:ienh12i<1ht-ll :• 	C~ II IO talk Ii)• taiOJ! . lhL'< il:tllic <I< mnr.hlnn 


lrl1\g\lil (\'tlr)' L"1S)' 10 " - mmpl..ie JIU1Rli:l i"'11 ..rn c[ ' l'lca ~c tyr>c I re l ' l; 

wilh ";w;nrnpl~ 1ndlldcd ~ ~eadlnr 


• 	'Us"• JJl 1t111a l Srmicooo""'lor 's -·Dlgli•I •r'" write(clearli

IS -stern 
 ' Ki (J')lO (l:°I" V] 1• 	'llll'lt1d oo-bu•td .;udw a.mplit11:r ar><l. f;Jl<"i'~r. 

w I11> pm~ I ~lu.n:t fur c~ letna I spir.1~ 1m and 
 end; 

a.mp.1if1r.r. if (py+yl.cr.;.7 , o I ,,.. (px •x l c.1 >lo) llten 


• 	Add_, ii JW?W di n:r.M11un and , r.i n:JN"fl, l'A.~ pm~ benin 

lf,Rfllml nit- klls yuu o•Kltly l!!itis1111f! pmjjram. m•i 
 wri or le d:
••1111"< In ...Jd pol-On aMm111ce1111er.10 .,r n!Sll'l l•, goto>:y ( (screenwidlh-50) d i v 2 , screenhei•1ht: .Ji'-' 2- 1l ;
WilIO:iJ'llS~ 1f'IC. 

• ltu4nlls in 111s l nu11.11tts 
1..-riteln ( ' l'lotarrav: P l ot attenpted off Pil'lC C', 


M nciplll of Ope'ralion: The F.l.E-CTIUC MOUTH 
 1l1\I x l ,, : 6 : 2 , ' , ' , PY +y l "n : 6 ' 2 , ' l ' l : 

lt1J1'5 wurds in 1heir dig ital equl l (!fll l-i; in ROMs. 
 ~otoxy((screenwidth·l7J div 2 , screenheioht·ll; 


Wh •n words. phrases. and phoneme~ ' ro1 tlcsin.'CL write! ' !'le.me t)'ll<! Ire I ' I: 

•hill• nre s mtil)• 1:alled Car b,y )'Our progmrn . n(l lhen r •;.rl lri: 

sy111hesir.~ ~nto 3i>eecf1. The ELEerruc Mo1rn-1 writ:e(clear); 

s lcm raqu Ires Mllll! of )Ullr \lalwbl m mol)' exi (pl o tarray); 

$p t1Cll" "Cl!PI fo.r a tew addteill!S Ir Utiod ln ~JWJ!)' end ; 

Mlrf•pt,"<l mode. In most cases.. Cli 11p~I l\CJrt t~sm xlen :=f>anax- x in)/xlen ; 

...1ec1 hle] ~"· usc.'C! yl n : (ymax-yoin)/y l n;


M•-1 ! ndudt.j if freq<O then pen:=l• ..W• Winflll 'I- .........- ~ 4':Mft• .., JJ M...... • l so pen ' =2; 
freq:=abs(freq): -.... ?= ::;• o1r ~-~r.­ ~ :t:,~~ :e;-t~· plotlinc(l , ((:< 11)-x:min )/x l nH]')x , ((y[ll - yrnin)/y l n l py);"'....... ~vy :air....-. ..,., ~ Po!ftHtw..lllltl l if frcq~O then plot&ynbol(sym ,heiqht): 

Cot" : 2 to nop.o n s do - ; == .. ::' =- :.: l 

beqin~I ~= 1 =~ =:, ~ ~ 
~lo l ,O(p n , ((xlil - xmin) /xlcn)+ px ,~ :i l!':"' ::' ::- ~ = 

a.....u "1llJI; Mir .._,._ fl C[ylil·y~in)/ylcn)+py): 

«aAIN1 ~ - ,. ........ 
 if [freq >O) then

~~~:rfll ~ ~ = ~~; : ~ if CCi+l 1 T'IOd freq=Ol then ;>lotsymbol (sym. , heiqht):
'BJ II" und "Tho fln;•ric M<IOlrJC M! ""iJ. irraLnarks oJ end ;l>'ftmn IT& R&-0 l.td. ••J\Wlt>n ii <I <qi, lmril:mqrJc 11\f ~ 


Gln\l"'Ttt ~ic. '"ll&s..!tl IA!•'Cl fl" irn ma fffJilmTKltlc <if Twi<ly 
 encl: '. *plo ta rray ~1 


eo.p. 

j;onuoo111t11 u.u. Ctt\111 Ca rd Ba,._r Outst~ llliii~c llrnl • procedure plo ta ids; 


v.1. r:'
: CALL TOLL FREE 800-2,U-742'8 : 
temnl , side:inteoer;
''r in : boolean; 

: to OrdGr R"1111 tonntttlt1J11 Of fllf ttdmll?.1111 .w.ss1:5tantt. 1e.. : 

: C41 1l (203) 354.9375 : ar.10unt : strinqi
iNETR.ONICS R&D LTD.Ditpl 1110! I the ta l ,.temp , rxpos ['ypos , len ,per , step: r-eal; 
: JJS, · ttchfield R~ d, New MilliinJ, 'CT 06116 : 

r>rocctlure div9teps (t:hct.i: re l):: Pfoase SP.11d Ihe ttems ci1cckctJ bdow; : 
bc'lin: D ' IOO"Elett-rtc.Mo11.1:h" ICU .. . .. ,, •.•. ••• 5,911 .H~ theta:=theta+pi/2:•BEUU" leclrlcMoulh"kll . .... .. . . . .... S:O .95~ 
 010 lin (2,xpos O. OPcog ( ltct ) , ypo9 0 . 01• .. nc het. J l:: _.p~lf "'t:ltJt1dc M.oullr kit ••• . • .. • ,,•• .• n1u1~: 

plotl i nc C2 , xpos- 0 . OG *cos (theta) , ypos- 0 . OG • sin [theta.));: 0 flr5·801.evcl l'l "Elecirl MBU!'.h";tu ••• . • Sllll.9~. 
plotline (2 , xpos+0 , 01 • cos ( h. t.~l , ypos+o . o~ + . nC h.c "l l:: Mo:! W . '1c wieid .!< bosll!d units. All pllll! 5l i"Jellll! •&. "1· : 

1. t.1111 111:1!. Cmm res.. ridrf u lr.:1 ti.~• 	 C11~ :
•~, ll.'0111 ' iitlo'.til~ 5, 

beqin(•plQ axis • 1
0 P no1HICIMl1k D cas111e1 i. f tiC'<,) t.hen 

•o \I!' 0 Muiertllar11ejlLIO:kNo. beqin 
tic:=- tic; 
9ide: -1; 


--------E~p. 11 · I I

• nr;l 

else 


~---------------: sicle' t ­
d~:i'{~ I thc al : =thetil; 


lhcta : j 2 • pi/ r,n) • the · " 


I '" 

cu 
--------~--------- . 

$.~·!,!~ .,_. ..."11!11!!!! 11!11 •• • •••••• !!I•?} •11!!1 l!!I !!!!111'111!! l!!!I ~, ....,•• • i 

____________ 

-----i 

http:aMm111ce1111er.10
http:alter:'ifll'.ed


Yes .•. I need ANCitl to work fa. me, 
andeffi I ncv. 
AME~...................................................................................................................­

ADDRESS------------------------ ­
c1n __________STATE________21p ______ 

I hj•ve eridoRd $295 10 1Void delavs, JttippinR ilnd hilndltng ,cha1Bet· 

0 Ohed1 CJ Mone-; Orde.r 
[J c.o.o. llf delivery addren b different Ihm abQve, plea1e ~lly) 

Ple.ue specify one: D 5}14.inch d!slri D 8-inch disk 

Plei1$e specify one: D CP/M• Oper011ing Syslem 0 TitSDOS•" O{>tnt1"g Sysl~ 




Circle 236 011 lnq1.1 ~ry card. 

MICROSETTE 

CASSETTES 


C-10 C-20 
COMPUTER CASSETIES 

C&60 
AUDIO CASS 

Our computer Ca$ ette!_ provlde 
more u.sers widi morn· reliable d.ata 
time after Hme. Ou1 new audio cas­
settes illfe perfect f01 bighest qual· 
Uy tereo record' ng. C1edit ca1d 
buyers may phone (4J5) 968-1604. 

LOOK AT OUR PRICES 
includes boxes and shipping 

Length 10 Pack 50 Pack 
C-10 $ 7.50 $32.50 
C-20 $ 9.00 $39.00 
C.60 $13.50 $57.50 
C-90 $17.50 $77.50 

UPS sh pment in ont_ US.. in ·I. 
We can not ship to P.O. Boxes 

Length Qty. Price Total 

SUBTOTA 
Calif. Cusl. add Sales Tax 
TOTAL 

Check ormoney order enclosed 0 
Charge to: Visa 0 M ster Card 0 
Account . o. 

Expiration Date 

SlGNATURE 

if (px+ l enq ~co:!l(Lhetul>lO} 01· (py+1cl'"l <1 ":!lin(thctal>7) t hen 

bP.q !'I 


writeln( ' l'lo. ;.;1!'1 : plo L a ttempted o~f ~Oq <', 

px~lcn~ •cos(the t~) , •, • , py+lenq~sin(theta) ,' ) ' ) ; 


\;'rite ( ' P l ease tvpo I rn I 1
} ~ 


reaclln ; 

exit (plotaxis); 


end; 

i en<;r<:O then 


begin 

print:= lse; 

leng : "' -leng; 


end 

els 


prin : • true; 

len:=len9: 

plo line(l , px , py); 

per:=( leng- 0 . 0l)/(rnax-~in): 
while leng>O do 

begin 

if l eng>t:ic*per then step:=tic"p r 

else st•p :ul ng: 

divsteps (t.heta); 

if print then 


be<]il'I 
rxpos : z xpos: 

rypo:i:=ypo:'i; 

tempt : • t.ru.nc !r:1in ·•100 l; 

str(ternpl , amount): 

ins t(', ' ,amount , l n9th(amount1-ll: 

ternpt =length(amount)/2: 

plotl ne(l , xpo - (0 . 086"tc p cos (thl'.lt.a) ­
side"' (0 . H (side-l} '*0, 05) sin ( he ta)), 

ypos-(0 . 086*temp*sin(theta) +side*(O . l~+{sido- l)~O . OS] 
•eos I lie o I > l ; 

p otstring Cxpos , ypos,O . l,th al , mount) : 

plotline(l , rxpos , rypos } : 


end: (•if*) 
p ot l.ne ( 2 , xpos+st:ep'"cos ( t=heta) ,ypos•step*s i n (the ta)}: 
leng:=le119-step: 
min :=min+t e; 

end; ( '*while" ) 
i prin th n 

begin 

plo Hn -· U , 

xpos- (len/2 *cos {theta )+0 . 108 round (lenqth (m1J11e) /21 


*cos (the a) - "ida" (0 . J:i+ (s de- l) ~o . o7S) ~sl.n.(theta)) , 
ypos-(len/2*sin (cheta)+0.10B*round(length (name)/2 ) 

· ~in (thet l +side* (O •.JS+ (side - I) ~o . 07S) ~eo~ (theta) l): 
plotstring Cxpos ,ypos , 0 , 125 , thetal,name); 

end; 
nd; ('"!HO Ax !I') 

end , ("*unit .. } 

Listing 2: A dcmorrstmticm Pascal program tliat 11ses the "plotter" unfl. The plot drawn 
by this program is shown in fig11rc 3. 

program plotter dollltO: 
us s plotter; ­

const 

pi:J . l4l59; 


v 	r 

in<le:x , inteqe ; 

xpoil'ltS , sinypoin ts ,cosypoints: coord i 

xloc , yloc , anqle : real; 


b 	 gin 

("*this segment initi~lize the array~ • 1 

or i nclex, • l to 250 t!o 

begin 

angle:=(index- l)/l49~2•p i : 
xpoints [index) :=index- 1; 

s nyf'<) ntsl nd x} r sin(angle)1 

cosypointsfi·ndex:J : • cos (angle); 


hd : 

{•this segment does tbe plotting*) 

plotline ( 0 , 0 , 0) : 

plotstrin91J , 6.7S , O.l26 , 0,' this Is a demonstratlo~ of the plotter unit ' I; 

plotaxis(0 . 5 , 0 . 5 , 9 . 5 , 0 , 0 , 36 , 6 , ' angle {in degrees) ... 10 [-1] 1 } ; 


.{.isliP1g 2 COYrtitJ ued on page 1.38 



SOFTWARE 

GURU. 


~u." v · b n looking for a software
I ~ource 10 help with you.r progr m· 

ming. This month BYTE 
BOOi\S features four -edi· 
r.ion.s for your thought· 
fol consideral.ion. A 
prog.rdmm.in.g guide· 
book on the 6502. 
compac• threaded Ian· 
guage5 for the Z80. 
and two volumes on 
sci. n.Hfic subroutines. 
Enough 10 challe nge any 
hobbyist or scientist. 

The·se bo ks w n 't tum you 
into Sortware Guru - hut they will 
help you think like on.el 

. , ~_ · 
1~!.n · · 



,BRAINS,, 
BEHAVIO:R. THE BRAINS O'F . 

D~GnAt HARMONY 
by John Whllney 

A new synthesis of 

sight o nd sound 


Dig. al Harmony lays M 
loondo iOn ror the whole new 
ield ol oudio-visuol 011 rr.ode 
pm.~le by mlcrocompurets. 
John Whl ne.,., a piOn@@'l ol the 
special efrects ecmobgy 
~ In STAR 'tlA~ end 200l 
A SPACE ODYSSEY. expA:Jins lhe 
specie union of computer 
ro~s ond music. !fis 

compu er-genero ed visuo 
ort graphlcaUy d@pc ·~ the 
IOw$ 01 hormone motion 
common ro oP music 

Dtgito Harmony ocltJcfes o 
complete desciipllon ol 
'tl'll'lilney's computer, periph­
emrs•. Jld tilm ecl'lriQues 
Colorlul uslratlons ore 11'1­
Cluded, 0$ well as lhe pmgmm 
lis lngs lhol generoted them. 
The desciip Ions ore sul aciel'll 
1or anyone to begin o explore 
ihls. new territory os a ccm· 
poser and computer eiq:ieri­
rneoter - ramformrQ too smou 
cornpuler it\to an ideal lnstru· 
ment 1<X creating composlllons 
1n aural ord Y1S1JOJ orl. 

John Whll1"19y IS on lhe 

Faculty In he Deportm@nr 

ot Ari o he University of 

California. Los Angeles.. 


IS8N 0.0?•070015-X 
240 pages 
hardcover 

over 50 cobr $21 95pho ograpns · • . · 

bv Seo t l<A"n 
FofeW<lfd bv Doug1ocs Holstadef 
Boe vord bv Jef Rask1n 

Surprising symme1ries in 
design and ·1attertorrns 

111.Jsion calligraphy 
111SOO magiC - Scot ~ Kim's new 

oo . mversions. Cler rs the 
ye coo ia-nchants l'IEI flllfld. 

Fll!ea w rrh inlrigu ng dessgns. 
wor•::ts tho reod lhe same righl­
Side Yo? .."lnd ~e down, 
words 1o.·1t i11n words, and un· 
e pecteo ~vmmetnes. these 
c:ornoosmon~ t:1eo1e rresh 
way to look OI the 'fll'labe1 
The e t 1nclldes Iha visuol 
principles o svrnmetr . lei ering. 
onct pu;it>Jem SOIW'IQ lhct are 
OO<!IC to hese 1mogM TM 
ou hO! alsu draws parallels lo 
relofed e ercis.es n pe1ception 
In wch dive1se oreos 0$ or! 
l'TIU!IC. WQfd play. anc;i ma the­
motJcs ScoO Kim·s orlglnol 
inverS10n de.signs fir$1 oppeo1ed 
in OmnJ mogame. irnpiring 
on overwhelming rtt0der re· 
spome. An 1r resistoble cho1­
~e. invertible wrllin;:i oppeaiS 
to everyone who loves beau1y 
In molhema11cs and design 

Seo t Kim is o doctorat s udanl 
In COmpi.J t Science a Stan· 
o rd Univer$1ty and rs o conce1I 

pianist end•composer 

ISl!IN 0-01-034546-5 
12a pages. 
soflcover 
over 50 lllustrcrllorns 
ovolloble summer 1198 I 

$8.95 

AND ROBOTICS 
by Jamgs S. Ailbus 

Robottcs design 
and oppllcotions 

T~ computer-orien ed giulde 
e~p!Ofes now tie t:iroin rune liorls 
prirncuilv os o computer devtce 
for generating and con· 
trolfog behavior he oulhor 
os.ses.ses bel\QviOI 0$ o Pr0duc1 
01 nree hierorctiles of 
compotlng mod s 
• memory modules 
• IJ.ehQ>Aor-ger'IE!rating module$ 
• ~nsorv-Ploce!>sing modules 

A section on artillcial llllle • 
gerice ie$ 1his hierorchcal 
model o VJIOI computer 
science lechniCJ es such os 
plc;mning. problem-soM-.g. 
machine vision nolurol 
languoget unders aooing aoo 
nowledge reprerento ion. A 

clOsing sec110n on rObolies 
d1scmses the de~ig: consld­
era1ions in corntruc1irlg a robot 
conlrol $V$lem roshioned o1ter 
this mocJel o Ille 1bf ond 
explores lhe curr80t and 
polenlkl use of robo $ in 
our environmen, 

Dr James S Albus I~ Project 
Manager wi1h the Nalionol 
llureou ol Standard~-

~BN 0-07-000975-9 
400·poges 
ha1doover 
180 ill'ustrations 

$16.95 

'MEN AND MACH,NE.S 
by Erne.51 W. Kent 

Human models ror 

computer de.sign 


When the ··Bra of Men and 

Machines.. $>Bries o1 ar ides 

lirs appeared In BYTE 

mogotine. the res.poi"ISe W'O$ 

inm@dio e arid enlnlAlocslic 

Now Ernes W. ent ha~ axpand­

ed is ideo.s about rrie brain 

llllto o tul-ler.gtn bOOk. As 

r·~rchers b o unrovel 

lhe my$ferlm of lhe brain's 

chemlCoL eiec Jieal. cndl 

s-yropbc citcutry. their llflding;s 

are l:>ecO!TWlg1 lmmedlatety 

opplleot:ile 10 advances 111 


robolic behavior ond cof'1'1JW1e~ 

dssign. The Bm1ns al Men ond 


· Machines .,d m;ic s·· lhe_broin 
to provide new Imig Is Into 
compvtet design and orlificio' 
lnlelliQence. 

Ii Is one of lhe rore books 1h0t 
transcends disciplinary boolld­
arlm. I'll l he ever· inc:rnow.g 
relOtionship 001,,..een mo ond 
machine is lreshly exol'TWled ­
a relationship, Pfofessor Kent 
conclld9'$. hot i$ t·Odoy being 
reexamined In lhe ligh of 
mon's own neuro1°'1ieol 
sel1-image 

Dr. Ernest W. K&r1I Is o 

Pro essor o ' Phys.;ologieol 

P'$ychobgy and P$ych0­
Qh0rmocosogy 011ne urwverS1tv 
o Illinois ol the Chicago 

Circle Campus. 


IS8N 0 "07-034123·0 

304 pooe$ 


hardoover $15 95illustroted , . . • · 

• • • ii!The BYfE BOOK CoHection ....... . 
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BASllC ......SCtENTIFIC .:.:.1,-....'!!.·.'n.... ........, , ' 

SUBROUTINESi 
VOLUMES 
1AND2 
bv Fred Ruckdeschel @!!!!!!!!!!!!!!l!!'!!!l!!!!ii!!!!i!~!!i!!'!!!I~ 

Valuable procrams for 
professional and hobbyist 

De~r.ed fCT he engineer. scientis • 
expenmenter. oncl stl.Jdenl, IM series pre­
sen s o corrplele scieoti ic subrou 1ne 
package In BASIC. 
• 	Volume 1coW3rs plat .r.g. COfllplex vart­
Ot:iles. vector and main Oj:lerotlon. 
rof'l()Om number eneratlon and SSl'iE!! 

OP1:1'0~11"1'\0hOi"I$ 

" V06:.lme 2 continue~ v,•ith leost-~ares 
approxmotlon. speciO Polynomiol 
func - ns. cuiroxirno 1f1Q echl"liQues. 
op imaa ion, 100· ~of funct~ns. in.ter­
pola tion. diffE!fentla tlon. In eg.ro ICO. oncl 
dig.tal Iii ering 

These vCilumes feature routines wri 1en In bo!h 
s oroord MiCrosot ond Nor1h Star BASIC 
e em1ve o peooices. !XI' subrou 1ne 
crO$S·referenes 

Dr Fred Ruckd~hel is o F'nnc1pol 
Scientist w1 Ii Dvnocomp. Inc. 

VOtUME 1 VOLUME 2 
kSSN 0-0·7-054201-5 ISBN Q.07-054202-J 
336 pages 384 pages ,hardcover 
hardcover illustrated 
i lh.J$lraled ovollob'le foll 1981 

$19.95 $23.95 

i'ascat THEBYTE 
BOOK 

.-~-~ O:F 
PASCAL 

Bloise W. lllftck. Editor 

A powerful, structured la11"1'1Uage 

llased on orfJCI~. language rorurm. ond 
leltets ram BYTE magazine. ll'lls wQrk Is a 
vohxlbl@ sofware resource Pos-:::al con· 
1~es to be popular os a s1 ructured pro­
grammng longuoge Wr ten ror t:io 
pQtentiOI o!XI e$tObliShed user$. th!$ bOOk 
ln~rOOJ.tces the Pasco! language ord 
emm111es 11~ mefi ~ and possible ifll)le· 
men o'tiOns ~eo1ured ore two versiOrrs or o 
Poscal complier. or.e wotten in BASIC ooo 
the othef 1n 8080 o~semblv language. 
o p-cod'e 1n pre ter wri ten in both Poscol 

rod 8080 msem longuog . o cness­
ploving progrom; ond on APL 1ntetp1erer 

l~B 0 -07-037823-1 
3:34 Poe s 
,hardcover 

$25.00 

THREADED 
INTERPRETIVE 
!LANGUAGES 
by Rona Loe er 

How to implement 
FORTH on your .zao 
Threaded languagtl's (such as f'.ORTH) ore 
compoc t. gMng the speed o assembly 
ronguoge with he programming eas.e o r 
llASIC Thev com ne feotures found in no 
oH'!er programming languages rM boo!< 
devel0p$ 01"1 lf'lteroctive. extens1 le 
language Wlth specific rou 1nes r01 rne Z11og 
zao microproces~ W1 h t"'8 core inter­
p reter. ossemoler. ond do o type der1ning 
wa<c~ covered 1n rne tex . rl 1$ PoSSible to 
des;gn ol'ICI impl@rn@n1 piogram~ let olmO!il 
onv cppllca·ion and equ1va n1 rootines 
ror treren processors 

Ron l0€illger J~ a ~r Analyst w1 h 
In ermefrics. Inc 

ISBN 0.07·038:l60·X 
272 pages 
nordeover 
mrntm ec1 

$18.9'5 

BEGINNER'S 
GUIDE FOR 

T:HE UCSD 
PASCAL 
SYSTEM 

by Kemeth L Bowl s 

The mos popular Pascal 
vers•on e·xploined by its c reator 

Written b"I he ong1not0t or UCSD Posco! 
System. tM ll'llormc trve bcJo1( 1s on orienta­
tion guide to the UCSD Pase System FOi' 
the noviee. this bOOlc steps rhrou . h lhe 
System. br1ng1ng too uiSer to a soph1shc.a1oo 
revel of expel O!<e Once ami1ar wil 1he 
Syslem. lne reeder wt ind the guide an 
involuoble rererence tOOI rc1 erecting 
advaoced appl!Cahons. The package o fers 
prog ams ~h may be ru w1thou 
altem 1011 on 
• DEC POP-11 or Genero Automation 

mil"l'COr'l"lpY!er$ 
•· W9~tern Dig1 al Micmeng1nes 
• 8080. 8086. ZBO. 6502_68CXJ_ 9900 or 

AM·lOO bose<:! rncrocomputers (includ· 
ing 1he PoPulor Apple I ond Rod10 Shock 
TRS-80 m1Crocompu1ers) 
Dr. Kennel L Bowfes is O.eclO! ot lhe 

lnsti1ute foi formotion Systems. U111versity 
or Ccii orruo. Son Diego 

ISBN 0 ·07-00674S· i 
204 pages 
sottcov·er 	 $11.95 

YOU JUST 
BOUGHT 
A PERSONAL 
'WHAT? 
by Thomas Dwver M Morgor Crilc held 

A Structured Approach to 
Cr,eotive Programming 

Intended ror bolh 1he rovtee programrn.IM 

ond he expe11enced computer en hu:S!05t. 

1 hts l:JoOk EMen1spr c tC 1deos tor 

personal compu er use o home or ct wo1k 


Us approach is e;peclO su1 a e tOI 
IJCo!IOnol purpose$ Wrirten bv the 

leod1nQ contr to s or i;om t 1educo­
1on ma1ercl 111is, boo is on enta• o;n,ng 

a rid resourceful 1ool hefe are ovEH ~ 
100 rv-to-use pr0gro.ms r11len in Microso1 
of\d lev I Jl.ASIC fOI the ms-SO 1n he oreo,s 
o ooucatlOOOI gamies. f1noncial 1oco Cl 
eeping. bu~ss •allS(]c lOns. d•sl!: 
tio~d tiles. and wor 1oi;ess1n.g 

Dt' Thomos Dwyer ~ o Profe$WJ or 
Cornpuler Science 01 lhe u rversilv or 
P11 ~burgh 

M<'.lrgot Critch ield 1s a ooc ota sluele-ril 
1n Foundo ions in Eoucoll0f1 o he Un1ve1 · 
stty 01 P11tsburg 

ISBN 0-07-018492·5 
J.4J. pages 
sof1oo'o'er 
78 muslrollons 

:BEYOND GAMES: 
SYSTEM 

SOFTWARE 
FOR YOUR 

6502 
PERSONAL 

CO'MPUTER 
by Kenneth Skier 

Creating programs tor the Apple, 
Atari, Chol enger and 
PH computers 

A la~t . a COIT'~1e prO<Jr "'!'I u e -
book fOI owne1s 01 per~I cornP\.)ters 
uln1~ me 0502 rrocroprocessor A sel1 ­
contalried coo1se 1n struc1ures programming 
and 1op-dowri esign. this t:>oo txewn1s 
a powerf1.1I set or 001s tor building on 
ext eni;led moni or d.so~semblet . he:.ooec ­
1mol dump roo 1ne. ond te r ed1 or p109r rM 
Programs ore thoroughly e).piQ1ned with 
clea• ~ 1uctioos 01 rnoo1l1cotiom 

enne S ier 1s o Sy&1ems Programmer 
for Wong loboro ones ond o Loc urcr 
or Ml 

ISBN 0-07·05?S60-5 
440 poge.s 
soucovef 
illustrated $14.95 

stimulating, provocative, problem-solving 

CIrere 52 OJI l.nQ;ulry card. 

http:powerf1.1I
http:pr0gro.ms
http:programrn.IM


CIARCIA'S 
C'RCUIT 
CELLAR 
by Steve C-a:ircia 

Practical uses for home computers 

lmaginolive and practice~ Clorclo's Clroult 
Celor deto ~ a va lety of microcomputer 
pwjects. A coleclion of the best articles 
from lhe popular series in BY E mogoozine. 
hs vOlume ineludes 
• Dt A conversloo 
• Pregromming EProMS 
• AC remote-c()f'ltrolled oppliances 
• digitized speech 
• touch inpu videO display 

Complele instruc ions o re g,ven on now to 
con-slrnct each project. With amusing 
anecdotes and an easy-going style, 
CiOrciO pr&sei"ll$ his material in such a 
monner tho! even o neophyte need not be 
afraid or it. 

ISBN 0-07-0 10960· 5 
125 pages 
roftcover 
OOIOr phOfogrophs and d iagrams 

$8.00 

CIARCIA'S 
CIRCUIT 
CELLAR, 
VOLUMEn 
bY Steve Clarclo 

More practical uses for 
home computers 

Composed of pcp..Jl'ar cJhcles tram BYTE 
mogo ·n.e. this vOlurne tells hov.• mlcro­
compu ers con be urTIQ.u.ely in eifoced lo 
ou errv1ronm@Ot. Pmjects include 
• building o comi::uier controled oome­


security $yStern 

• cOl"l'\f;M.lte.riZJing oppiOnces 
• 	tral'lSmllt lng digl al f'lformolion over o 


boom ol lig h 

• 	builCl'"n;l lhe Intel 8086 miaoproceSK1r 


sy$tem design kit 

• Input-OU put 9X!XJn!iOn or lhe Tl?S-80 

15eN 0 •07-01096.J·X 
224 page$ 
SiOftcover 
photogra"™ a nd diogrom$ 

$12.95 

order now. • I 

Ml:C.RO­
COMPUTER 
STRUCTURES 
by Henry D'Angelo 

DIQ ito1 Electronics, 
l ogic Design, and 
Computer Arch'ltecture 

Tod'oy, 1he1e is on ooraosng demand or 
compu1er uoors whO are not onlv well-ver~ed 
in softwa e. bul who can al.so maintain.. 
moo v. CJ rd desagn thes own hardware 
systems. 

This t i;;. t frl1roduces computer useis with 
fi1 le or no bac g.rcuid in digitoi n.ordWore 
to 1he IX:lsic computer strucjures used lo 
mierocompr..rtef de$1gn coo IT11Crocomputer 
lntertac ng. Halpfull exampl@s and end-of· 
chapter exi;;.rcises further illustrate lhe 
various cor.cepts presenled and a deta'9d 
OOliognor;rnv prollldes oddiliOrtOI reodlng 
oPPol' uni IE!$_ Mo resource ancJ lextbook. 
1 willa~I 
• p r()g{Ommers and systems ohalysts 
• engineers ond scien1isls 
• maoogers 
• students 

Detailed slfucton Mcl'IUOI oiso ovo~oble. 

Dr eflly D'A.rtge'lo 1s •he ,A,s.$.OCta e Dean 
o tie C ~ 01 ng1rieering ond Prof~r 
ol MonufC1c lu11ng Eng f 01 Bos1on 
Unrv rSily 

l.SBN 0-07-0 15294-2 rnstructot's: Manual 
288 poges f~EIN 0 -07-015298-S 
hardcover soHcov91' 
314 lluslmlions 
avollob1e $pr g 1961 $8.95 
$18.95 

BUILD 
YOUR OWN 
zao 
COMPUTER 
by S eve Cimcia 

Every step spelled out for 
do-it~yourselt b utts 

For the engineer. ccmpuler technician_ 
sh.Jdent. and anyone in1erested iri buil !l"I~ 

o computer ra1 her 1hon buying one. this 
proctieol guide ShOW$ now 10 build o wor~­
lng computer oosed on the Zalog 280 mbo­
proc&ss01. Eac computer ~ubsystem is ~ully 
expialned and ~ppOr ted b\• proven desigl"I 
ond testing intormo iOn. lhe deSCirptiOO 
focuses Of1I o bO~iC single-bOOrd micro­
computef conto:tWlQ 
• easy expanslon to lncrude a vlooo termmal 
• a l K·byte operating system 
• serial and parallel parts 
• hexodecimol displOy 
.. o io co~sene moss st0toge 

Readers. can modify the sys~em to mee 
peisoool needs. 

Steve Clarcio Is a Computer Comuttant 
Elec trtcoi ErYJineer. ond o thOr 01 '"As': 
lly e" oncl '"Ciorcicn Cirtui1 Cellor'" cOlumnS 
fn BYTE magazine_ 

,IS!B 0 -0 7-010962-1 
330 pog:es, 
softcov.er 
ovaiklble summer 1981 

$15.95 

r--·- ·-- -- -- - -- - - -- - - -- ­
I 

BYTE Books' reputollon s bOSed I 
on provfd "l'lg teclmlcolly 
OCCl'ra,te . u;1;e ru~ and limely 
ntormclion. Eslab .isl'l.ed on the 
same p linclpre 0$ B'/ff 
mogoiiine, EIYliE Book's evolved 
In r&sponse lo lhe rapidly ex ­
panding, ·audl ence or home 
ond business computer usess, 
Compuler proles.siono!S and 
enlhuslcs-Nc newcomers rreed 
10 keep pa.ce wilh lh~ 
uoobaled growU1. lhi~ sef.ec­
lion ol BYTE booli:S oon 
expand your llb.r,ory ol knowl­
edge and experlb<>e . 

lO 0 .RDER CALL IOU 
FREE 800•258+5420, OR 
F Ill OUT YOUR CHOICES 
IN THliS C OUPON and 
return 1it wHh c;hec;k, 
money OfdeF, or e harge 
c a rd number to: 

lj~fl
ll:Jfl '-5 
70 Moln S11'E!(!1 
Pelelbot'OUQl'I. 
Now HcmpShiiie Ol45B 

' 
I 

lj,~fl 

ll()[)~!I 

70 Moln Street 

Peterborough, New Hompmijre 03458 


Clf:y_____ Sla le____ Zip ---- ­

• Check encl°"sed in the a mounl of ---- ­
:£ • Bi ll Vi~. Cod Number _________ 

' • Sill MO$ler Charge-Cord Number _____ 

• Expira tion Da~·e 

Inc lude 75c pe:r book to cover pos1oge 

and hOndli ri.Q . 


Tlfl.E PRICE QUANTllY AMOO 

' 

SHIPPilNG -
TOTAL -- ­

http:softcov.er


LOWEST PRICE -BEST UALITY 


SYSTEMS ,... MOl'l.Y 641< A ... T 4mHz 

SS'llO 
!';'l'~M .Ml!!MOA'I' MK BA!lk Sl!U!.CT 

• square
American ITfil Computers 


.____........,.iiiiiiiiiiiiiilil 


POWER1FUli.. NORTH STAR BASIC FREE 

SUPERB FOR BUSINESS & SCIENCE 


~ACTOAY ASSEMBLED 8i TESTED LIST 
HORfZON·2·64K·DOUBLE: D:EN $At9$ 

HOAIZON.2-32K-CIUAD DENSITY $:39,95 
HO.RIZ0tf.;2-64K...QUAD $4495· 
HOAFZOH IRAM ASSM 16K - S:279 
HO'Rl?ON RAM ASSM 48K-st7'9 
KORIZON DISK DR IVE SALE 

COUB DEN SAVE1 
N'ORTH STAR. HA.RID DISK 18 Mb $5375 
NORTH STA.fl TIME SHARING MU'L.TI-USEA 

SUPERBRAIN 

ZENITH 

list 52895 only $2299 

.ERMINALS Z-19 $725 

INTERTUBE Ill only $725 

DVHABYTE C:OMPUTE.R-.SAVE~PHONE 

EPSON MX-,8·0-PHONE 
ANADEX 9501 $1349 

SUPERBRAIN QD 64K 

List S399S only $2995 


North Star Horizon 2 
2·5·1f4 Disk Drives 
32K Do.uble Don 
Facto:ry· assem. & tested 
Fect:ory guaranteed 

Llst::::s $2697 

ONLY 
$3-062 

$2.916 
$3.281 

32K - $479 
6AK-$879• 

$ 445 
$3923 
CALL 

lnterSystems 

ITHACA INTERSYSTEMS 2A 


Z·8·0A CPU ·4 MH:.t 
64'1( Oynam.i1c FIAM 
front pa.nel 
\\' 110 ·-with Interrupts 
FDCU Dilsk Cont·roUer 
2·0 slot moth Hboatd 

CALL FOR PR·ICE­
TOO LOW TO ADVERTISE! 

PASCAlJZ + l:HE FASTEST PASCAL $375 
Z-8000 & CACHE 'BOS-POWERFUL-PHONE 

8086 16 BIT CPU & SUPPORT CARD SEAITLE $6115 
CALIFOFIN!IA COMPUTER '2210.A ONLY $1796 

D.ISCUS 2D + CPIM 600K ONLY $9'29 

D SCUS 2 + 2 + ·CPJM?l 1.2 MEGA B.. $1240 


ADD DRIVES 2D ; $650 2 + 2 = $975 

20..DUAL + CPI _ ONLY $1540 

FREE MBASIC FR·OM MORR·OW!! 

MORROW HARD DISK 
26,000,000 BYTES'!! 

UST $4995 ONLY $3919 
CP/M IS INCLUDED! 

SAVE ON MEMORY AND PR.OGRAM!S 

NEC PRINTER $2639 
TRACTOR, 

THIMBLE, 
RfBBON 

DllP·81 $395 
T:EC LETTER QUAL $1599 

r740 

ITHACAMfMOR'Vll1~bl! UK $845 

SE.ATTI.EMEUOA'l'!ll'1Ullf 1GK s:wg 

S.:S.M KITS Z-SO C·PU $121 
IDEO BR!DVll4Mtu µ 12 
~~ADEX PAINTER D""95Q0.1 $134~ 

CATNOV.t.TIOHMOOE!M S1 •~g 

IECOHOFIAM aA 811( 11.$$.M S1T9 

NSSE 1·22 & P01 T!ARIP'IC PA'OGRAMS 
ONLY 110. 1!.A-CH 

!IORTttWORD ~·:Z9 ""ILMA!! $246 
IHFO!l¥N 

TARBELL COMPUTE!\:.P~ONE 

AMERICAN SQUAA1E COMPIJTEAS BEATS ADV. PRICES 

WORD STAR S31 S 

SPl!C'TIUJM 
OOMP\IPAO 
EZ•C<IOEIR T r•n1l~ IH£"gn11> 1.~ E!A~IC 

$71 
ECO:S.0"11' ~I.ILL ACCO'VfolTIHC! '11(G 

S355 
BOX Of Dl.S~ETTES 
SEC ET.ARY WORD l'ROCES'SQA 

Tito DHI!' $g9 

GOFAln NORTH HA!FL II.ASIC 
OPTIMlftR-F'AST S'71 
WM.ch C0mpu1'9n ••• BESTI" 
S:ROCHl:IRt: FAE.I! 
Horth situ Doe111me111iltlon t·•l'umcl.n t • 

wMRZS.:3$ 

919-889-4577 KIVETT DR. JAMESTOWN N..C.. 272.82 9·19-883-1105 


CPIM Is a raglsta·red tredema1Fik of Dlgltal Rese.ar.ch, Inc. 

Circle 21 ori i l"lq ulty cam . 

http:Rese.ar.ch
http:Sl!U!.CT


'Cl rcle 213 ol'l lnquiiy cardi. 

SAVE SSS SAVE $$S 

1T ,RS-80

MtCROCOMPUTERS 

TRS-80Model11, 64K System 

ONLY $332.5..oo 

TRS-80 ModeJ Ill, 3.2K - 2 Drives 

ONILY $2095.00 

C;1e· .11 I J1,o.:ou11h On All Ott •r rR~· XlJ :0.1. o..kl 
II ..md Ill ·\uJ Cl11' . C.•l••r l\•11111u1L!r,, 
l'rm[L'r-. I • '<" ~L!I t -.1111ru11:r, • .-\ n J ,\II H1h,·1 
i' 111 L· i.:.~,,,, Sh;1..:~ • ,\1 .:rch~nt.11-.c 

-\II ~·, ~111pu1;;r' Ar.: ll r.u1d :'.'- .: . In f-.,~111n 
S.c;Lld C~rlL•n, ...\no.I C.11'f) ,•\ .\ Mon th k.JJ1:1 
~h.1~ ~ • \\ iJrr.1111~ I· Xh•nn i"r1n 1J.:.r 

\ 1.,,1 .\LL....IL'.1, In ~ 1 1;..,· ~ Just Call Coll'ect 
512·689·5536 , \ ;a~l<'f El.:.:ln•nto:'. h..: . I."'I 

:'ith . l:l.l\ll t<•n<.IHllO: . r\. 7X;'~U 
lfr111 · 111ho:r No Tax ,On Ovt· Ot-State 
Sh ipmenls. 

MASTER 

ELECTRONICS 


INCORPORATED 


II 

Autnoozed TFIS.·80 Dealer. 

Siore I# F-723 

plotaxi s(O . S, 0 . 5 ,5 . 75,90,-1,I , -0 , 5 ,' maqnitud ' ): 

plotarray (251) , -10 , ] , O. 5 , O. S , O, 249,-1, 1 , O. 07 , 9 . 5 , 5 ., 75 , xpoinl;s , .s oypo · n s ~; 


plot.I! i-oy ( 250 ,, 10 , 2 , O. 5 , 0 . S , 0 , 249 , - 1 , 1 , 0 . tH , 9 . 5 , 5 . 75 , xpoints , cosypointsl; 

plotline(l , S. 5 , 6,25); 

plotsytr.lx>l fJ , O. 12G) i 

plotwhere(~loc , yloc)r 
plotstrinq{xloc+0 . 2~ , yloc -0 . 126/2 , 0 . 12G , 0 , ' - sine ' ); 
?lo Hn •(l , S . 5 , !; . 75] r 
plotsymbol{2 , 0 . 1 26)i 
plotwhcrc~~loc , yloc) r 

plotst~ing(xloc+0 . 25 , yloc-0 . 126/2 , 0 . 126,0 ,' - cosine ' ) ; 


en ,. 

listb1g 3: Tlr.e mad11'ne-lang1mge proct?drm! ..plotstep". Tl1is proced1•re, wfir"ch i;; depe11­
de11I on tl'1e liardumre imple•mmtalion given irr tire tt?xt, lra.nsmits pen-mo eme ir co nr ­
mands to the Hipiot plotter thro11gl1 its associated ou.tpit port . 

• PROC PLOTS TE P , l 
. PIUV 'fF. P NPOS , RE'fADD~ 

STATUS + EflU 071>1C 
l'LOTCMD .• EQU 7Cll 
UPC. 0 , 1".QU 791! 
ONC o • f:()U 71;1! 
UP • ll:{)U OPFli 
DOWN • tXlU 0011 

POP UL : G~T RF.TURN ADDRESS 
LD (ltr::'fl\.ODR) , HL ; LOAD lIBTURN ADDJU;SS 
l'OI' flC ;GET CHARACTER 

PLO'l'QUT I A., (STl\TUS ) ~INPUT STATUS 
II.HD 1 ; Hi'.SK STATUS lllT 
.l P i , PLOTOUT 
r.o 11,c 

; 1--'AIT FOR 
l m:T PLOT 

READY 
CHARACTllR 

OLIT (PLOTCMO) , f\ ;!'LOT I·r 
CP IJl'C. D :P EN UP? 
JP ?. , PE:NUP 
ci> nr-ici n 
Jr z. , PEND~ 

;Y ES , TI!E 
; P!':N DOW'N? 
; YES, 'TI 'IE 

IT 

I T 

OUT 

OUT 
LI> A, f PllNf'OS} ;~ F:T PEN POSITION 
er ur ; UI'? 
Jr> z, EXI"" ; ve:s:, m::TURN 
LO ll,OQll ; t.01\D TIMER 
J, f) C , ~Of! ;LOl'ID Tf R 
CJ\LL '"'! MER 
JP F.XJT ;RF.TURN 

TIMER f>~:C 11C 
r.n ,., ,R 

; DECREMENT 
: m::T TIMER 

Tl R 
llIGH 

Cf' flOH ; ZEROED OUT? 
JP ?. , TI EIH rYES, TIME FURTHER 

TIM Rl 
.1p 
t.tl 

'!'I ~F.R 
11 ,C 

; NO , 
: GET 

DO 
TI 

IT AGJ\lN 
ER LOW 

er OOH : TUtF;O OUT? 
JP ?,, EXIT 
Jr• 'f'I ER 

:Y ES, RP,')'URN 
; CO ITINUE ""IMI IC 

LD 11 , (l'P. E'OS) ; CHECK PEl POSITION 
CP rJP ;UP? 
Jr &, EXI'l'' : Yes , nETUi:tt 
LD 11 , UP ; S~T PE, POS Ul' 
t.D ( PE:~~po::; ') , A ;PE:NPOS UP 
[..!) 0 , ~21l ~NO , Til'U: OU1' 
Ci\LJ. TI MER 
,7p EJIIT 
t.D A, I Pl:NIXlS I ; CHF.CK PF.N POSIT!O~ 
Cf' on"'·~ i I) ? 
.Tl' ?. , F'::>:IT ; v !':S ,. Rl':TURN 
LD A, IJ()WN ; SE:T PENPOS Dl> 
[,I) ( l'Ftoll'OS ) , 11 ; l"F.NPOS ON 
LD e ,n 2n ; NO , TIMI': OUT 
Clll.I. 'l'Htr.R 

F.'<IT l..l'l UL , (lll'TAOO!t} ; ~F.T R .Ton; ADDRESS 
.lP fllL) 
•r.wo 

i RETURN 

Li ti.ng 4; The nwcfJine-l11rrgu11ge procedure "pfoti11il' '. Tlti:; procedm~ i.rriti11li:z s tlie 
serial 011tp11I porl r.it i'IJe b.egirrn rt1g of i:i drawbig session. It is depimdent on rl1e s µecific 
lmrdware used I Pl the author's system. 

, PROC PLOTI, I'l' 
LO A , OSI! 
OUT {7111H , A 
LD A, 0111 
OUT 00H) , A 
RE:T iRETURN 
. ENI> 

http:rch~nt.11


Introducing 

,DPS-BOOO™ 

a powerful Z-80'00 ® based multi-user system 
from Ithaca lntersystems. 

• A highly flexible, expandable design 
with separate modules for mainfr me end 
m ss storage, offering almost unJimited 
options for system expansion and a 
choice of table-top or rack mount styling. 
+ A powerfuJ 2.0 slot S-100 mainframe 
with Z-8000 CPU, advanced memory 
menagement providing up to 128I< 
protected memory per use. up to Vh 
Megabytes of parity memory in 256K 
increments. serial and parallel 1/ 0 , 
and DMA hard disk controller with 
32 bit ECC. 

• Coherent - an advanced multi­
user/ multi-tasking Unix!compatible 
operating system with enhancements for 
beUer file and device handling and real­
time responsiveness, and including a full 
range of utilities and compilers. 
+ lnterPak aooo• -a special set of 
tnterSystems utilities designed to aid the 
programmer in the rapid editing, 
correcting and documentation of 
software. 

DPS-8000 combines the state of the art in 
rni rncomputer hardware and software lo 
provide a highly modular and 
expandable system with exceptional 
funcUonality, reli.ability and 
price/performance for the Systems 
lntegrator/ OEM, the commercial program 
developer, e.nd lbe professional 
prog ammer working in the Unix 
environment in business. scientific, 
industrial nd educational applications. 

•OR COMPLETE SYS TEM 
SPECIFICATIO A D PIUCL G 
CALL OUR TOLL-FREE MB R: 

800-847-2088, 
foutside N.Y.S.J 

Dnort©u~~~~q;.g~~~·· 

Micr,os f or bigger ideas. 

lthac, lntersystoms Inc. • 1650 Hanshaw Rd • Ithaca, NY 4850 • Phon e: {607) Z57-0190 • TWX: 510 255 4346 

LJ.K. Dlslriburor Ithaca Inlersystcms (U.K.)Ltd. Colerldg-0 .Ro11d • London NO 8ED Phone: 01-341 2447 Tole11<: 2.99568 

tUnlll iJI• <rJhll!nld tnid...muk al Doll Lab1 °Cohrmnl t. • lmd mark of lb Mark Wllll•m• Co. •Jl'l.ll m rb al flh J1C11 lnl•1'11flla:nu Im::. ' Rqlll1e.rnd tn.d..mn<l.. afZilog, rnc. 

crrcle 188 O!l Inquiry c rd. 
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''Computer phobia. '' 
Even the most computer• 
unsophisticated reader will 

~~-

Introductory Offer. 

.,,·;· 
~·1.ni 

-

' e 

Introducing 
''Popular 
Computing,'' 
the key to 
understanding. 

ow you don'r have to be 
a computer professional 
unlock all he mysteries, 
potE"mial, and pleasures of 
home and small. business 
computers. Popular Com· 
puting 1 the new monthly 
magazine from McGraw· 
Hill 1 is the key. 

C reated in respon e to 
growing demand for our 
informative quarterly 
onComputing, Popular Com· 
puling explores every 
aspect of per ona . c m· 
puters and their use. All 
reported in easy·to· 
understand nontechnical 
language. 

POPULA 

COMPUTING~
 

THE KEY TO UNDERSTANDING 
P.O. So:-:: 397. ~nCQCk. NH 034<!9 

The answer to 

find Popular Cornput1:ng 
interesting and 
stimulating. Every issue 
wi.ll contain straight· 
talking product rev[ ws,. 

special news briefs 1 and 
feature art icles by famo us 
guest contributors (like 
Isaac Asimov}. There'll 
even be a helpful gl.ossary 
of computer jargon \ e 
couldn't avoid using, and 
much, much more. 

Special 
Introductory 
Offer. 
Send in chi coupon to~ 
day, and take advantage of 
Popular Computing'5 Special 



Here's how we 
spel relief: 

SpellStar: 

re you tired o .quinting al yourA. ideo screen to find spelling and 
typing mistakes in your word 
processing? 

Then you need pell. tar- for 
prompt relief rom the pa.in and dL­
oomfort of proofreading. 

SpcllSiar i an optional add ition 
to WordStar"", already 1lhe most pow­
erful and versatile word pmce sing 
software on the market. . pell tar 
catch· your pelling errors an-d typing 
mistakes before they catch you. It will 

vc you in.convenience, embarrass­
ment, and countless hours of staring 
at your screen. l.n fact if time equal 
money in your business it won't take 
long for Spel.1 tar lo pay for iL.o;elf in 
time saved. 

Fasl1 AS reLief 
SpeUStar whiz1.es through our 

tex1 t 1housand of\ ord per min­
ute. comparing hat you·ve· written 
with il.s 2Q 000-word dictionary-on-a­
di k. II flags every\ ord not in its di ­
tionary, giving you three choic . 

hange the word. Leave it a i . Or 
tea\'e it and add it 10 the dictionary, 
nd it won't get flagged again. You 

can P·Ul it in the main dictionary, or 

ju~ t a easy . create your own supptc­
me nta I dictionari~ on other di ·k · for 
sucli things as spocial izcd tc:rms and 
client names. 

peUS1ar ' ", ihe comp •Cition 
pell lar is not Ihe firsl proo ­

reading software on th· rna.rkccc . \.Ve 
jus t made sure il \\'Ould be the be l. 

0 her program. show you list 
of apparently mi spelled wor:ds on 
your screen, separate rrnm the docu­
ment. You must docidc what lo do 
aboul t-ach word without seeing iis 
context- and that can be confu ·ing. 
Bui. SpellSiar actually operates within 
1he \ ord. tar program. So it leis you 
see each ' ord in ·om~·x1 h fore taking 
action. If. o much ea ier. nd you re 
al~ ays only one kc trokc from ull 
word-processing capaoility. 

Other program:s give ou a 
20,000-' •ord dictiona11·- Bun \ e com­
pr.e. sed ii into half the normal di k 
space. So Chere's much more space for 
y u r own entries. 

.nother advan tage is pellStar' 
many menus and prompts. They're 
de igncd to keep you out of the man­
ual and a the keyboard a much a. 
pos. ible. 

ore help on the wa 
Once we've handled your word 

proce ing, let MicroPro slan olving 
all our computing problems- wil.h 
our oft are olution . Mail Merg ·'M, 
another WordSt.ar opti.on, makes it 
ca · ro combine fil lO produce per­
·onalizcd form leue rs_ SuperSonT~ 
takes on the bigges1 sorting, merging, 
and selecting job . nd Data tar'M 
handles data entry, retrieval and 
update with uemendous power and 
precision. 

Okay o how do you pell relief 
now'! 

M-1~ -R-O· P-R-0. 

(mct0Pfcit 

INTI:RNAllONAL CORPORATJ0N 

L",?99 r ourtto S1r-ecl, Son R<1fa~ I. California 94'1(11 
(4 15) 45 7 -8990; Tele.:t 340-. 88 

Contact us for the name of your 
nearest dealer. 

IRY I.Ii;! rnf1L1 7-/ i:::m(rh(Umrulr:h ... ..h C P !lrl LI M ur Dl lJ ILll llnt":• r_-:111 1, Ji.: I illnd ~llllllMl liliilll.h ~dr.~~lf: i:'llr.wr . .. AIJ.o .v-i1.111Ye for Lhl: ""'.lit l.'IHDfiVlt'I~ rfllUllH Mlli.: r<Hofl oC1Ca..n1 
" Pf'lt: C""'9,r-u1tt~1 ~-1 1eiri!!d lfidt:ma o( Apr ae-0:1m,.1i11cr.. Inc.. + Mta •ro p1od'ucu told (Inly 1hrouih -1ul htirnt'd d~~k~t .. I • MKrnP'rn·IR4n i io l{'nrpoqL1nn 

·Circle 221l Oi"I inquiry ca.rd. llYTE Cktobu I~) 241 
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Tu:t rnntinu d from page 22.2; 

point. The characters T' and "!". 
when passed in a string, cause 
subscripts and superscripts to be 
pJotted. Any characters enclosed in 
brackets (eg: this is a [superscript IJ 
will b potted spaced up one half the 
height -of the characters, and ny 
character enclosed in "unbrackets" 
{eg: this is a ]subscript[) will be plot· 
ted spaced a similar distance below 
the curr nt line. 

The plotting of arrows is another 
special case. If an arrow is to be 
plot.ted, it will be plotted with a 
height as specified in the parameter 
passed to "pJotstring", but the head of 
the arrow will always be of the same 
siz: . Thus, anows can be plotted 
representing, for example, the 
strength of the current in a given cir­
cuit, with the I ngth of the arrow be­
ing proportional to the current. 

H you want to generate any s cial 
characters of your own, it is a simple 
matter to decide on the shape of the 
character (which, by the way. must 
resid within a "box" 7 moves high by 
4 moves wide) and generate it by 
coding the a.ppropriate moves using 
the 1two vector pads I described 

above. The characters I hav already 
encoded are shown in figure z. 

The procedure "plo lwher " is used 
to loca:te the pen on the plotting bed. 
It is pass d two real variables and 
returns them I aded with the curr nt 
x and y locaHons of the plotting pen. 
This procedure is useful when you 
want to add a comment or ident1fying 
remark ~o a poi nl r line being drawn 
on the plot. Si mp! y ca II "plotwhere", 
<lisp.lace the p n an appropriate 
distance from the current pen posi­
tion, p]ol the comment, and return 
the pen to its jnitial posi tion. 

Graph-Plotting Procedure 
The procedure "plo~ar ay" is rather 

complicated . It is used to plot an ar­
ray of up lo 256 points. Of course, 
plotting more than that number of 
points can be don · by al ling it more 
than once. The procedure i passed 
the number of points to be plotted, 
th fr qu ncy of any identifying sym· 
bol to be plotted, the identifier of the 
symbol to be used, the beginning 
poin of the plot, lhe range of the 
. nd y variabi· , the height of the 
symbols, the area the plot i lo oc-

THESE .ARE THE CHARACTERS 


cupy, and, last but not ]east, the two 
arrays (of type "coord") that contain 
th ;randy coordinates of the desired 
plot. 

This may seem like a Jarge number 
of parameters to b passing to the 
procedure, hut it allows for a great 
d"'al of flexibility in plotting arrays 
and is, in fact, eas.ier to use in practice 
than it is to de ~ribe. What "pfotarr 
ray" does is to simply sea.le: th loca~ 
tion of the points passed to it and fit 
them into the space indicated . It then 
moves the pen to the series of (.r,y) 
po.ints given by th two arrays of 
"coord"s, with the pen either up or 
down, depending upon the sign of the 
frequency o.f symbol.s passed . ]f the 
frequency of symbols is passed as 0, 
no identi fy.i ng symbols will be 
plotted; if it is 1. every point wm be 
identified; if it is 2, every other point, 
and so on. H frequency is negative, 
only the points will he plotted , with 
no interconnecting lin s. As im ­
plemented the pojnts can be iden­
tified by five different symbols : 
triangle, X, quare, +, or vertical 
line . These are elected by pass1ng the 
symbol as 1. 2, 3, 4, or 5, respectiv ­

ABCDEFGHIJKLMNOPQRSTUUWXYZ0123456789 


THIS IS 	 AN ARROW~ 

A SUPERSCRIPTTHIS IS 


THIS IS 
 A SUBSCRIPT 



• 

A'-w' 

$3398 
10MB 

YOU'VE BEEN 
WAITING FOR 

XCOMP introduces a c.omptete mlcro·size disk 
subsystem with more ... 

• MORE STORAGE 
•MORESPEED 
•MOREVALUE 
• MORE SUPPORT 

S100 users . . . The X.COMP subsystem iS now 
available wtth 1 o megabytes of storage; 6 megabytes 
atso available at $2,898.00. Compare the price and 
features of any other 5~ -inch - or even B· inch 
system, and you'll agree that XCOMP's value Is 
unbeatable. 

OUTPERFORMS OTHER HARD DISKS 
Floppy disk and larger. more expensive hard disl<s are 
no match for this powerful little system. More data is 
available on every seek: 64K on 10MB and 32K on 
5MB. Faster seek time too - an average of 70MS. It 
provides solid performance anywhere with only 20 
watts of power. Cata Is protected rn the sealed 
enclosure, and the landing zone for heads provides 
another margin of safety. The optional power board 
plugs directly into the S100 bus and provtdes power 
for the drl\le. 

FAST CONTROLLER 
The XCOMP controller Is the key to this system's 
high efficiency operation. Speed-up features include 
Interleave without table lookup, block· deblock with 
controller buffer, and read IOOkahead. OEMs wortd· 
wide have alr·aady proven the outstanding perfor· 
mance of the XCOMP controller . 

MORE SOFTWARE 
Included w th the system is software for testing, for· 
matting, lfO drivers for CPI , plus an automati.c 
CPJM driver attach program. Support software and 
drivers for MP!M and Oas~ are also available. The 
sophisticated formatting program assigns alternate 
sectors for any weak sectors detected during format· 
Ung, assuring the lowest po.ssible error rate - at least 
ten times better than floppies. 

WARRANTY 
The system has a full one·year warranty on parts and 
workmanship. 

ALSO AVAllABLE FROM XCOMP 

• 	 Genera! Purpose controllers {8 bit interfaee), with 
easy interface ·to microprocessor-based syste.ms. 

• 	 GP c-ontrolter adapt.er that plugs directly into most 
ZSO computers. 

• 	 STIR GP controller for the 5M8 and 1OMB drtve 
above, with ST506 type Interface. 

• 	 SGJA GP controller for SA1000 intertace. 
• 	 SM/R OP conlrone1 for storage module drives. 
• 	 STIS, SG!S, and SMIS, same as above. for the 

8100 bus. 

Quant ty discounts available. Distributor, Dealer, and 
OEM inquiries invited. 

See your locat Dealer, .or call: 

XCOMP, Inc. 
7566 Trade Street 
San Diego, CA 92121vr:oMP· Tel: (7 14) 271 · 8730 

. Tetex: 182786 

Circle 396 on tnQuiry card. 

http:adapt.er
http:syste.ms
http:2,898.00
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'lake yourpickofthe titter. 

When you're ready to let your computer out arid 

introduce it to the rest of rhe world, one o f the at 
fami1.y o Modem is the way to do it. 

Take your pick . You can't go wrong Tl-iey're all 
purebreds- rom No ation, the recognized w rid 
lt.:a&r in pc 11al communkations. 

Cat Acoustic Modem 
Fa t, a curate, reliable riginate/an wcr m dem­

wirn built.in diagno tic . Ju t add your comp uter 
and phone . Then dia l up the world . 189** 

SuperMike 
Replace your phone' 

carbon mike with upcr 
Mike o more carbon 
granule problems . Making 
th ings perfectly cl ar has 
ntvt:r been t:a y 

$'4.95 

Auto-Cat 
Ans\ ers automatically and stores data in our 

umpLW.:r until you're ready. . 1e world' fi t LS I 103 
modem State-of-the-art, all digital , crysta l controlled 
direct connect. 

You're off the hook for under $250° 

·Apple ts a reirmcrc-d 1 r~dc:m;uk of Appl<; _ompuc ·r Inc 
••Su gg~slro rl:l;nl price • • BSR is 

Gi rela 270 on lnciuiry ce rd_ 

Car ts ~ n~dernuk oi N""ati o n. Inc wl111::n doi:: 

I , , ,. 
I - ' 

I • • .- - ­
. . - ­

Major breakthrough-the intell igent modem. 
Slip int your Apple All auto functions, selectable 
baud rate , Serial RS·232 port, B R X- 10 controller 
easy-to-use self-prompting format. Other option 
available. 

From $389 includ ing oftwar·e 

D-Cat 
Get the performanc and reliability of a direct 

connect modem (up t .20dB improvement) with the 
porta.bi lity and price of an aco u tic . Ust: it at home. 
Use it at work. Trnly uni que. 0 

1 
the price . $199** 

INovationj 'J · -· 

Can for d etai ls: ( 800) 4 2 3-5410 
1n Gd ornia (213) 9 96-5060 
Av~Hab l c firom Ame e E!cctmnlcs, Hamilton Elccno, Hamlh on vn~t. 
Klernlff l~euonl , By11: Shop , Computetl fl4 _n(!, your lo~I 

~ lradcm~rk ol llSR. Corpo t1on 

http:built.in


ly. The size of tl:le plotted symbol is 
passed in the height vaTiable. 

The procedure "plotsymbol" is 
used to pJot any of th fiv · id rdi fy­
ing symbols . These symbols are used 
in procedure "plotarray" if ~me 
identilying point mark.er is d sired. 
The procedure is passed integers that 
identify the symbol to be plotted and 
the height of the desired symbol. The 
symbol will be plotted centered at the 
curr nt pen position . This procedure 
can be used bot·h to identify points on 
a plot and i.n a description of the 
me<ming of those points (see the ex · 

ample plot in figure 3 and lis ting 2). 
The procedure ''plo taxis" is used to 

plot an axis with its ident ification and 
values . U is most often used in con­
junction with "plotarray" to plot ex­
periment.Jll data bu.t, of course, ·can be 
used in any other way for sp dal pur­
poses. The procedure is passed the 
location of th origin of the axis, its 
length in inches, the angle of the axis 
with respect to the long axis of the 
plotting papeF, the minimum and 
maximum values repr sented on th 
axis, how often tic marks should oc~ 
cur on the axis, and the name of the 

COMPUT.ER 
PRO·FESSIONALS 
Oa l AS~ t> i> ll'IL' n;ll1on s l eader in F1nanc1.11On-l "L'S stems. 
an(l pan ol one o1 the wort(! s. lergest co11;pan11l~ Our present 

rowtl'> rate 1s. s.o pheni;.me11, I w e musl 

INl::REASE OUR SOFTWARE STAF F BY 50°·0SY THE EN'D OF 1981 

PROGRAM MEAS 
We need e~per1cneed poo,pru pa(Jple •,·11h a yen lo grow w1lh 
L1s.-(Jeq1 ·P no1 rcQll" t'CI Real Time On-Lone hanc:ls.-on • 1n1 
enlc"et1cu. as w ·II .is Assembl 1 es.sen11al, COBO hefpl11I 
Pos11101~s ~va1 l <1ble 1n 

• PROGRAM ANALYSIS. • OIESIGN ANALYSIS 
• PROGRAMM IN,G 
• COOING 
•· CO MMUN IC:ATIO~S PR06RAMMfNG 

• SYSTEMS ANALYSIS 
• OP TRAl ~HN G 
• DOCUMENTATION 

Above openings. ~rP at 011 1 NY C• v ;1nd Cl1<1tswo1t11 Cal 
(L A -•CJnl I y I IBC 1l 111P~ 

FIELD ENGINEERS 
Ono or more yo1t1s !;Oi11l c1v1l1c111 o• m• lt1arve~penence 1e<; med 
Learn lo 1ep,i11 M1n1 • & peripherals.. Lab and F1olt1 .C1•stOm{"r 
~1m pos111oris <1Ya 1labte - a11onw1de o~wmngs 

Ali pos,11mn$ o h:1cornpclill\'a salaries. and comp.rny oencr11b. 
encl most 1111 porlanll , lremendous 9row11'1 opporluni y 
As we .~ r e 1n he- pmc ss o l moving to,, l;irf!t'r ho,1dquarlers 
J;icrl11y we ask thal respon~PS lw direcwd to the bo numlle• 
b ow Every 1nQu11y wil l ~ JnSw •1ed 

DATASAAB SYSTEMS. INC. 
I h.. £RrC:~~o GflOUT'I 

P.O. Box !060. FOR Slallon. New Yark. H.Y. 101511 
Ano: La 11r ie f:lic man/18iII Walk ins. Oep l. FS .a 

IMlltSMtll 1• in I 1111.11 0~1X1rlu1111•; {111J>1u~1·1 

• 

-~ · 
·~••••- t 

axis. ff length is passed as negative, 
no labeJing of tic marks or axis wil.I 
oc-cur. If the ticamark value is passed 
as negative, the labeling of both axis 
and tic marks is done on the counter­
clockwise side ·of the axis. This last 
step is included so labels on axis 1;,]l.n 
be put on the "outside" of the plot 
al'ea in the case of two-.axis plots {see 
the example plot). 

l should mention here that there is 
a limitation on the s.iz.e of tic-mark 
labels_ A floating-point error wH1 be 
generated if you try to make any labe! 
larger than ±327.67. This is because 
integer a.tithmetic is used to translat 
from tne floating-point number to the 
string variable plotted as the tic-mark 
label. An easy way around this is to 
do it as I did ln the sample plot and 
use a factor-of- ten mu ltiplier in the 
axis label to compensate (see figure 
3). 

The plot in figure 3 with its accom­
panying listing demonstrates how the 
plotter subroutines can be used to 
generate a. plot with a minimum of 
programming effort. 

Implementation Details 
ThC'se plotter procedures we.re 

developed using an SD Systems 
SBC- 00 microprocessor board and a 
VDB-8024 video board . If they are to 
be used on systems other ~han the one 
described, a fl?W modifications w]l! 
have to be made. T he constants 
"screenwidth" and "screenheigM" 
defined in the ' 'const" section of the 
impJementation section in listing 1 
sh·ould be changed to reflect the s,ize 
of your own screen, a.nd the character 
variable "dear'', defined an procedure 
"i11Hplot", should be changed to 
re.fleet the character that cau es your 
scr·een to be deared. Thus, it will only 
be necessary for you to write your 
own " plotstep ' ' and " plotini t" 
ubroutines for the "plotter" unit so it 

is functional on your comput -r. 
['m not fami1iar w ith other plotters , 

but ] suspect hat these proceduFes 
might be usab1e on other m.llcliines 
after the appropriate modifications to 
procedures "plotstep" .and "plolHne" 
hav be .n. made. 

Jf you would like a copy of the 
source for these plotter programs, rd 
be happy to supply it. Just send me a 
blank 8-inch floppy disk and $10, and 
I will return it to you with the source 
code for all of the programs described 
in this artide. • 
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MPI 880 I 990 MATRIX I 

High resolution dol-addressab!e graphics (01 I ' ..______________l!!!!!!ll______________----1 Apple. Enhanced "oorrespond.ence quality" 11 

I 
I 
II 
I 
I ,,I 

APPLE ACCESSORIESI 
I ~1e11 ~~c:!~hoos·3:3.:::::::: ·~ 

Disk II Add-On .. .. . .. . . .. .. .. .. .. • CA1l.I l'l\lciroso!I: z&o Sofl:card .. .. .. .. • .. • .. 319.
I l6KRamCard ....... . .. . ........ 159. 

I CC.S ParaDel Card ................... 109. 
~c Sella! Ca~ . •. . .. . .. . .. . • .. . i 39. 

I Clock/Calendar Card ..... . ... . .... 109•. 
liEEE c rd .. ' • ... ' . ' . ' • ' " . . . ' • ' . . 23·9 .'I A..D Cl!rd •.• ' • ' • ' • • ' • ' • ' • • ' ••• ' • ' • 99. 

Mountain Comp. R·omplu.s . • . • • • . • . . . '139.I 
KB Fllt:er ROM. • . • • . • . • • • . • . • . • . . . • 49·•.'I , CPS M.Llldfunctlon Card • • • . • • • . • . • . 199·. 
Superta:lker .. . • . • . • . • • • . • . • • • . • . • . 2:5'9·.I 

Pa:imar L/C Mapter • New • .. • .. .. .. .. 49.I - Old • . • . • .. • • . • . • . • . • . • . • • • . • • • . • 3:9... 

I M&R. Super M.od .. .. .. .. .. .. • • • . • • • • • ~-
Su~liknn ..... .. . . .............. 319.
I \t'lde:it Video Ttnn .... . .............. 309. 


I ' APPLE SOFJWARE 
I Per.wn S/W Desktop Plan II .. .. .. 5169. 

CCA Da.tai .Mgmt .. . .. .. . .. . .. •. .. . . 85.I \1'13b1C ... . . . . . .. . .. ....... .. , . , . 169.
I \/bjplot _.. .. . . . .. .. .. .. .. .. .. .. .. l 59. 

Vlsltrv!d/Vblplot .. .. ... .. ....... . 2.19. 

Vlsld~ . . .. . . .. . .. .. .. • .. .. • . .. . . ] 69. 
Vb;rtvm .............. .... .... ... 129.
,, I 

I 
~ Wonistar ...... . ........ .. . 2'99. 

~'Sort . . .... .. .. ........ .. ... t .59.


I oa~:.,e . :::::::::::::::::::::::·2~~: .I Spell Star .... . .... -.. . • .. . .. .. .. . l 99.
'I Mu9e Stt~r T~ n .. ... . . .... .. .. ... 129. 

Address Book • • • • • . • . • . • . • . . . • . • • • 44.I Form Letter Modllie . . . . . . .. . • . • . • . • 79.


I Ston~~DB Master II ..... ......... 199. 

Mk:rooom~urltt .. . ...•...• . .. 239.
I tnfotory ••.• , •.••••• _.•.. •••..• .• • • • 199.

I RIBBONSI NEC .. • .. .. .. .. • .. • .. .. .. • $ 77100/ Doz.I •Qume . .• . •••. • , •••.•• , • , • , •• 45.00/ Doz.
I Olablo .. . .. ......... . .. .. . " . 66.00/ Doz. 

Anadex .. . .. .. .. .. . . . .. .. .. 135.00/ 6 ea.I Trrftel ................•..••..• 95100/Doz.
I Tl/DEC/TTY ................. 45.00/ Doz.. 

Epson ·:_-,- · · · ·· · · ·--··· ··· ·· ·· 13.95/ea.I MPI/Axiom/Bue 2 . . . . . . . . . . . . 10.00 ea. 

I MAGNETIC MEDIA 
,I Premium Quallly Al Bargain PricesI 5W' Disketles. all FormatsI 1001. Certified with hub rl'ngs, box of 10 

Single sldt-d. s1n~lt d~n;l\y . • • • • • . • 2:~~5I Single 11id~ ~bk: den~fty . . . .... . . • 29.95 
Dal.Ible. side; dOuble dens:Jty . • . . . . • . 38..95I 8 " Dfs)j.ettu. AD Fomlllt.., i 00% Cerdft.ed

I ~re sided•.sl11g,le dmsll;y . • . •. . . . 29.951

I .: . D Error Free ._.. .. .. .. . . . .. . • . 32.95 
Single i!lt:Md, double dern111!;y • . • • • • • . 39.95

11Double sldtd, daub3e densl\y . . . . . . . 49.95 

' 

I 

I' 

prinUng. Traclor and /riclfon feed. Serial and 1 
1Parallel fnpur. 100 cps Bid ireclloMI pririli11g. _ 

80, 96 M d 132 column widths( I 
88 Q Ust $ 749 . . . . . . . . . . . . . . . . . . . $ 589. I 
99 0 llst $849 • •,. •".,., •, • •• • , $660. I 

Apple Par.tllel 1/0 C&rd/Cable/DlsJc . . $ J JO. ICompl'ete Stock ofMX·80, MX-80 F/T 
MX·100 Printers, Graphk s Chfp Sets 

Cards and Cables 
NOVELL IMAGE 800 

U!t $1,495 . . . . . . . . . . . . . . . . .. $ 1,295.00 
150 CPS Heavy Dufy Matrix 

15" 1.1.•id carriage. eii:pao ed. COl"l"\pres~ed and 
double d.enstt ~correspor}(foru::e . qu!ilityH 
printing a l 60. 96 and 13 columns. tf\J 
desc nders. underlining. su µers eri pts . 
s1.1~c-r1pts ·Up 10 JK Bufi r, o ptional c:liar~c;t / 
set and g raphic:; o p!iQn. 

P.RINT ELEMENTS 
NEC Tlllmblell· • . • . • • • • • . • • .. • . • .. • $15•.95 

1 Plastic D lsy Wheel's 
for Qume D.lab!o. St.aro.trlter . . . . . . . 6.9'5 

Meta. Daisy Wlleds . . . .. . . . .. .. ... . 59.00 
IBM Se?.ectrl(: IElem.ent:i • .. • . • • • • • • • • 19.00 

MODEMS 
UDS 103 LP, direct . . . . . . . . . .. . . . . . $169. 

l 03 .Jl.P Aufo Answer . . . . . . . . . . . . 219. 
202 lP J200 BAUD ....... ....... 2.59. 

NOVATION •CAT. ac-oustk , •• , • • • • • • • 59. 
D-CAT, d lrecl . •.••.•.••• . •••• . ••• J691 

• 

Auto ·Cat ..... . . . . . .. . . ...... -. . . . 21 '9. 

.tA~e~~o· Mlacmcide~ ·::::::::··$~~:: 
Apple Mkromodem . -· .. -· ­ . . -· . .. . 329. 
Sma.rt Modem ... . - . . . . . . . . . . . . . . . 249'. 

VIDEO MONITORS 
Zenith l 2" ·Oreen . . . . . . . . . .. . . . . . . $ l 39. 
NEC 12" ·G11een .. .. .. . . . .. . . . .. .. $ 239. 
Amde.k 12" B{W (Lee.dcx) .. .. .. .. . $ 139. 
Amddl 13" Color Lo-Res ....... , . • $43.9. 

VIDEO TERMINALS 
Ampex Dialog 80 . . . • . . • . . . . . • . . . • 5:995. 
Ain.poex nlalog 30 . •... . •.. .... . ' . . . • 795·. 
Te'lellldeo ·920C . . . .. . .. . ... .. ....... . 845·. 
Te'lt\lldco 9.50 • , • •• • . • . • . • . • •• • . • .. • 99,5.• 

INTRO 
PRIOfNG 

$ . 099.00 

With Graplhlcs Prom (Apo-Pax) • . • . • $ 145. I 
IEEE r/ O Card •.. . .. .. . .. .. . . . ..• . . . 555. 
Sl_!_!gJe Stittt F«der • . • . . . . . . • . • • . . . . 525. I 
QT c~r .......... 

1 
.. 
1 
.. 
1 
.. 
1 
............,!!· 

1 
-~ - 'm.-· 

· ~ · t: · 1 I 
~= IN.EC SPl.NWRITERS I 

5·510/:5530 RO w/ ITIK:tor . . . . . . . . ·$2,550. I 
7710/7730 RO w/ tractor ........ 52,595. 
5520 KSR w/ mt;to . . . ... -.. . . . . . . 52,850. I 
7720 KSR w/ uactor ...... . . .... . $2,89.5. I 
3510/ 3530 RO ...... . .. . . ...... $ t ,89'5. 

PC-&>01 A Mlc:roco:rnpl.!ter w/~ RAM . . • • l099. 
~..8012A. IJO Unit w/ 321( RAM 

'£Kp._ t= · .... 11~...... ,c,n9
pe.,eo3Tf~M1nmkk·~-~ ·::::::··EOOO·: 

A-'·"' ,.. ....., __, ....nl ....... 
PC80.32A ..........,n ....._ """ .._....

Dfti.'e lJnlt · · •.......... · · " • · · · • ' ' ' •• • '" 949'. 

Bkllrtt:doMI tmctor .......•.. · . · 

Pushernctor . .. ..... --- .. . . .. . 


~#' 'I--- ··..-- •· 
$ 22..5. I I 
:s350, I 

: 
I 
11 
I 
I 
I 
I 

OLYMPIA I 
~etter quality. Daisy wheel printer/iypewriter I 
rniertaces 10 Apple, Alan, NEC TRS80 and I 
RS232 Serial potts. A ln.dy co5t effective letter ·11 
quaUw pn·.nter that functions as a lypew.rller. ' 
EStOO RO Computup!inter I 

Ust $ 1690 . ............ .. . . . . ·ss 1395. I 
ESlOO~on!y .... .•• • ... ·l,095. 
Interface Cam Only .. .. .. ..... • .. .. s 295. I 

(spedfy s.erial or paniflel~ 
1/0 Cable (spedfy wial or p<irallel) • .• $35. I 
Apple Serial eard" .. .. . .. .. .. .. . .. . s 139. I 
Print Whffls & RlM>ons • .. .. • .. .. .. •• Call 

TO P·LACE YOUR OHDE:R CALL: I 
TELEPHONE TELEX 

(714) 744.73 14 697120 
or write to: I 

PALOMAA 

Computer Products . 

9 10.1 OS W. San Maroa Blvd.. &n /'li!r(O.. C/4. 92tJ69 I 
TEAJlo!IS Of SALE; c~ (l'>ee ."'Ollofy o'<l ~ _,,.."A""'"' I
<>""' ( .!id o< "°''"""~ ..-doo '"'"' Qu.oiifo«1 firm• .,d 
llirutblUbOMi Pre.tie' 1ndude le~Of'ir llY!'l'lc.r. ~,. csdtr ""dI
~·~bon dot~"" cr.m (.,,; on1<.. c ;~,.. ....- _ 6, 
~ ,..._ ""-"'~ pn<oH ¥ot l<:it pr or~ro F 0 B. •'-1g 
I»" Add tor Si'lopl>"!)"' IJ s ""<"'!l ....d ......t. I) ·rubj •<:ll ID ­

'cl>oing• W1tl1oui ncllce

• '• '•••••••1•llf•----I···------
Circlo 292 on Inquiry c.atd.·-------------· ----1
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How could we ever top the ''Big 16'' package? Here's how..• 


SUPERSIXTEEN! 

Super ixteen combines our mQcst acclaimed system components in a speciaUy-priced 


package configuration. Imagine a computer tha executes the present library of 8 bit 

software as well as the 16 bit software of the futur·e....handles the most demanding 

commercial, industrial, and scientific applications...conforms to all I · 696/ S-l00 

standards to allow for compatibility and easy upgrading...runs the new generation of 

high-performance/enhanced software (such as Sorcim's "SuperCale' financia] 

planning package).. .is backed by a fuU 1year- not90 day-limited warranty...and,. 

unlike many of the 1 'personaP' computers being adapted for commercial application , 

won't be here today and outgrown tomorrow. 


That's exactly \ bat upe ixteen delivers, and at a price that's intended to be as 

irresistible as the benefits. ach upe~ :ixteen package indudes: 


• Dual Proce' or Board..Executes both 8 and 16 bi t code to handle pre ent and future 
needs. High speed (S MHz) 80'85 and &088 processors oompl te jobs faster. 

• DSsk l DMA Fl.oppy DiskControHer. Feature l'ghtnin,g fast operation, thanks to 

properly implemented DMA (with arbitration . Handles up to four 8" or S.25" floppy 

disk drives, i.n,gle or double-sided, si11gle or double density (sof sectored). 


• ysCem . 1111;ppo:rt l. All the most popular "e;11tras" on one board: battery operated 

clock/calendar; RS-232 serial port; battery backup RAM, math processor, and ROM 

options; triple interval timers; dual 1ntcrrupt c01Hrolle.rs; po~ ·er fail interrupt~ and more. 


• Interfacer l. Two RS~232 serial ports,. \ovitb full handsna.king and independently 

selectable B.aud rates up to l9..2 KBaud. ccmnect to the erlal peripherals (printer, 

terminal) ·Of you choioe. 


• 128 of tatic •The best components deserve the best memory, which is why 

128K of our famous hig,ll speed/low power RAM ,comes standard with every S1.1perSixteen 

package. 


• P/ Mi!!·l.2. The most pop11lar !! bit operating .yst.em, re.ady to load and go . 
• P/ M"*-86. Ready to load and go for l6 bit operation. 
• Cable and Documenuuion. Each package include three interfacer cables, one 


disk cabl!.!, comple e documentation for all hardware, and manuals for both CP/M"" 

operating systems. 
 -

If purchased separately, these quality component would cost 4,344. But 

SuperSixteen 's low package is an amazing 3,495 - that's Jike getting 48K of 

memory for free! (For boards qualified under the Certified System Component 

high-reliability program - with extended 2 year warranty, 200 hour burn-in, and 6 

MHz processors - add $600 to the package price.) 


•Cr JM "~ tr"'1<1M< al C>11111a1Rea«h. l'l'im ..,_,. do not indudt dGkr ""'"JlaJion an~ "'1'JIOU "'""'' 

You can wait for the other manufacturers to catch up...or you can enjoy 
the competitive edge offered by CompuPro products right now. 

SuperSixteen is available at finer computer stores world-wide· call 
415-5·6,2-0636 for the authorized CompuPro sales c~nter neare.st 

you. 

®-f!J@@@(ID~(~meuPro™ 
ELECTRON IGS 

OAKLAND AIRPORT, CA 94614 (415) 562-0636 
Cl rel non Inquiry card . 

http:neare.st
http:c01Hrolle.rs


PROVEN Computing SOLUTIONS 

We give you more of what you buy a computer for: to gain a competitive 

edge in your indus rial commercial, or cientific application. While other 
computers try to make the best of ]ow memory, slow processors , and n1e~too 
engineering, CompuPro is deUvering solu i ns for t day's commerc· al computing 
. ..proven solutions that create expandable modular fast exceptionally reHable, 
and truly professioriai level n1achines that conform fully to the IE E 696/ S-100 
s andard . We back an p ··oduct with a minimu1n 1 year limited warranty. 

When. you depend on your computer·, choose a. computer on which you ca.n depend: 
S-100 from CompuPro. 

1 DI K I DM DISK CO T:ROJ..LEi.11 . D i:!.k com.roi le1'5 d on"t h3\'e ta be 
~1ur ~y~li~m·s bottleneck; Duk is l li:.hi~l n i: f~ t. 11l3P~ co proper! • 
in r li:1uet11crl OMA h1 il h arbilrnlion) and dat a lrnnsfcr 1 hat"~ indcpcnd~nl o 
Cl' speed. Hiindl~-s up 10 foll r .. ar S.25"" llop ll)' di~k drill(!s. ~i ngl ~ oT 
1fo11h l ~·slded , sini::k o r doubll" d<:nsh (soil ~(·ior ~-d). W Ith B10 5 f>r 
CP/ M.80*. f1moal nl'all~bl~ for · 2S. A/T S4 s., CSC SS\IS. Comlni: 
soo:n: Disk 2, lhe f~i D ilA H1ud D k Cmlroil~r. 

2 CP/ J.!. -36. Av3ilabk onl ~· ,,.·i th D1 k I purcli ~. SuppHeil on disk t!'nc with 
ru 11 cl OC:U~iC!ll~ t i<il\; read)' For load ~rid go opcracioo1. J{) o. 

3 OA J. * OPE RAT[ G SYSTEM. Single ml"r ( OO)and mulli·uscrr ts 50) 
~v~il~b~ or use with PU z.. S~pplie<.1 o-n d i~k ~ltl!' wil h full docum.cnlation. 
Comr.ni: roon: OA l 16 far use wil h IC:J Mc ~> ce•fl•. 

4 COMP T E D L '.mSI< DRI ·:y "TEM. W ith o ne Disk I bo3rcl, 
dcs~ t crp dual drive e nclosu re wi1 h Shugurc i1·800 series driv.: .• nd prn11er 
~uppl • cable. Also includes CP/ M-.SO. Cntroduc;lol')' spe11'fill: S2l95. 

5 SY: 'f£!\1 UPPOllT 1. lndudes bnncr)' oper~icd clockl 3lendo : 
~nckcl' for b:ml!'ry b:ic'kup RAM, optional 951 I or 95U m111h pr~r. and 
2716 ROM ; RS ·2J2 serial port ~ triple inlcl"l'a1 11rncrs: d ua l intrrrnpt 
C't'n 1mlle.l"'li: po,ve.r f~ II lri lerrupl; :i"d nae>'!'(. Com pffhen:s L"e owncr·~ m3nual 
i n clude~ Bil merau~ ~oflwan: uamjllcs. 295 · nkll, $395 , 5495 CS (~dd 
S195 '" 1h~ abo1•t pfi~ for the optional m:uh pl'OC'Cs.wrt 

'6 8 BIT CP Z. A 1.BC>•·b nsed CPU board d1~1 i m:lll de.~ (>U candiltd 
re~· I.Ires plu:s many CGSIVC 11icncc opt ions. ~IS .o. ll I 696/ S· I 00 
~1>e:dik~ 1 ion~. in h1di11g 1imi11g. $11-5 nldt, $295 A (bath opcr-n tc a t 4 
Mlh). SJ9 C C l"·ltll 6 Hz. CPU~ 

7 16/ BIT CP · 30 5/88. ow there' ~n ca~ llo'3Y 10 1111.i ~ ~ l>ir eap3billty 
"'ii lmui ~1o:rilidng your 1lbrary uf bh uflwat-1:: CIPU !JOI! /31! c mbil!~ , 11 
801S8 C !' ta lm ndlc- H>bit software n nd an 8085 I for 8 i,1t si:>fh•'i!TC.' 295 

n'kll, 5425 A/T tboth o perale s t S MI-bl: SS2S CSC (wlth ~ la ;·inJ 

01181. 

8 8tl81l/ li03/i MONJTQJl.DJlB' ' QG_R SOFTWA.11.E. ld!!al for me \I ith 
P· oa5/ 38. Supplied on ~log ic sided. slmgle de~s-1 t)'· s.of1 w.ctorN 8"" <Ii It. 

CPlf\o ..SO compn.11b!c (nal rcquked i,ffOu ha~~ · [> /86'- Grcnt d~vclopmcril. 
tool: mnemonics used in debug conform as clO:!.!:l)• a~ poiiiblc lo cu rrcnt 
C!'IM DDT nmemon ic~. $,35. 

9 3 BlT P 8085. S;im~ as CP" 80&5/ &6, bu1.wi1chou1 8088. Ma)' be .-asily 
uP'llr;idi!d lo 16 bi! operaiion. Sll~ nkll, . ·_325 A - , S41S CS • 

I0 LNTERF . R l. ~WO RS-2J2 s<:n;il ports. " 'ii h run l1andsh'1k il1g and 
indcp~ 11den1 l y !ieltctabk lfaud rnte:s, connecl your computer to serial 
peri11l1~rals. 199 nkit, $249 Af r , SJ·24 CSC. 

11 IN -ER FA ER :Z. Ad:ls thrc~ full d u ple. p3rn llcl pon , ancl one seria l 
poft wil h :lll l h~ fe:il u res of.an fn,l~rfa~ I ~rfaJ pore. 10 your cumpu1 ~r. Sl9\l 

nkU, 249 A/T, 324 CSC. 

l2 l ITER FA R 3. . Includc r.-•e R · 2:12 ~c-rl ;Li ports {2 <ynd1ro1>t'>115/ 
3,~·ndini11ous. J a~r11d1ronous) wi1h foll h1111dsh;1k111s. lndud1:s ~nf1 ware 
pro~mmm~blc U<iud rnl~s o.nd 111a n)' o tlu:r rom-1:micnC1~ fc;itmu. 599 A 
Sb1N C C. 

13 I TERF CER 3·3. S.1me ilS aoovc. bu1 wich1:ight full R · 232 serial porls 
t2 synchrm1ausl asy11cluomms, 6 asyn~hronousl. Idea.I for 111ulli-user/ 
1trnlti·1ermin3I s . le t11s, S699 A/ T, $849 CSC. 

4 PE: R M CO OR GRA:PlilCS BO RD. With SK of IEEE-oompa· 
iihle M 1ic RAM. full duple~ bidiNClion~ I VO por1 for ke b~rd or jxlys1ie~ 
int l"rfo~. ~ nd 6847·b~sl:Cl !,rr~phl'CS gi::n~r.11 01" th~ t can d ispl<iy ;;i II M ASCII 
ch. rncter-s. 10 modes of op~roli.on , frnm ~.lph1mumcrii!Sls1m1i-1lraphie:s in !i 
col<>ri; 10 dem~ 256 X 1-g2 run graphks. UW U11klt, $399 4 , S4119 CS • 

15 6 LOTH GH SPElilD 
Fu.ndn.y shiddi.ng, e.xlens il'c 
Unklt, S119 A/T. 

16 	1.2 SLOTUlGH PEED 
INS. ·: 129 U kit, $J{i9 J\ rr. 

· 0 H RBO RD, Wi• h all edgi:: c-01meiL:UITT.. 
hyp~ssing. and s plit ac1 h·c !C"rrni'l'mtlan . S89 

OTIIERBOARD. S11me :as a bove. but "itlt 12 

17 20 LOT HIGH PE'ED MOT IEREIOARD. Same lls aboo·e, bu r with 2il 
lots. · 174 U11ld1, S2U A / T. 

18 'I' MOR · I G R. 1er1d che ~dd rmlng ofolder S· I00 machlncs 
be.yurrd (>4 KB 10 aUn'I\• fo r grea'tl expandcd memory c<1p.aci1y. ·559 oi(lt, 
ss rr. smo c c. 

19 ACTTV T BRMIN 1\0R. Promotes. rcliabk 11 11d accur:Ue da ta tnmsrer 
in older machines biy prop~rl)' lerminatin;g b us li11C$, !llereb) ' mi 11im iz ing 
ringing. Cfil<l.$!3lk. overshoo t. 11oi:sc, • nd 01her gremli n oei~ted Y>il h 
u11 1ermina1ed linei:. S34.SO nldt, $59.50 ff. 

20 2708 PRO UlOARD. llais born:l istlu!< wa ta store oftc 11 U$ed r0111i11~ 
VT pieces of or1.-· ~re. 535 Unklt, s 35 rr.. Sl9S c c (2708s !lot lnd11dcdl. 

21 DOC M- N ATJO, • lJsa" m anu.a&s a.re 3Vailabl~ for II pro<lo~ . 
l111ur11ttr 3, .SlO; D 10.'. Cmnt1111llH, $lS; s. IMH Support I, Sl(r, mo I Qi hers. 
$5. Also 3\'ail3l)lt!': " 01npuPro .Producl lJM!r Monilbi J975 • J980". Tills 
250+ page book incl~de tl~•a on ~II Ider Godboul/ QJmpuPn prod uc:1 . as 
"~11 i•~ nW!'I 110:" \f:r pn}(hl~I s11eh a 1l1e ·p C>CllUDl Colo~ Gl'11phi'"5o band, 
fot rrii.cen i ~nd 2:, ,CP 8.68:5J&8, mathcrowrds, C:PUZ, a nd mafc, ·wnel hc:r 
yo~ wa n1 lo cv~hrn1c l he i1rnov11.1h·~ 1?11gl11~ng behi~d C:Ompu.Pto tyroduet • 
or ~tu<:! ' tl~e ~~1 and b-Olrs ofhigl1 spet.>d QOmputcr op1rr.icion. th is is che b ook 
for "u . S?-0 pl ~s shipping. 

22 RAM ui.6-1. Co:rn figa~:ibl~ ~~MK X for bl t mn o r J2K X It> for 
16 bit s)"~le111 . Srnck. IE ··6961S· 100 com patlble. cxlcnded ruldrcssing, 10 
MH z oper;i~ion. 119$ ATf, S12.9S CS ·• 

23 RAM 11·64. Tlk<: l!J\l•e I p<)"-cr ~. '!. mp lypii:<iH 64K X st111 ic board in 
thoi: b u incss. l -6%J -1 00 comp11ti.blc, 'I op l io11 ml 2K wi.11dows. oo wa.i1 
. latl" w ith (I MHz Z&l. Sll~S Arr. $1195 csc, 537.5 lfnldL 

24 lt1\M io.n . F~•r 1.-,wer d~'1 sit)' 11pplic11tiorn. Stacie. IEEE-'696/ S-100 
"''" 1p.11 •ble, ~~•cnrl""I a<1dru!< mg or bank :«!lec·1, iji' In 10 MHz op1:rn t il1~ . 
S559 ; , $6.~9 CSC, $1 Q nkit, S K i111d 16 K •·ersions also ~'·arlabk. 

).f "rill C6mpu¥,... frr udm ,,. :1n: :l\;ltJ•bk m Uni.~ for , 'IN"111Wort1T""' thod'I 11.llh I ~...,.,., liL~ rt~.nl • 
"' qu•l1fK'lll u-OOCY I"" hi~ rdul'lilll;ti Crrrl 4'!d '"N:flfl Celti jMiiitlill te1.<...1 proenim (2(D hum bur•lfi. 
l. u'llf" lnwk-d ~•rr•nc-~~ lihl«' I. J'.ilJlit:: U IL1i oHC' lk1' lfuotftdcJ f•• hiJotoa"cL h 1.k-hu ~..jlltl m:h be 
t ulu"l.1 .Jue hJo 11it1rblctrh, :KA II •~ ~C l.f1n1 ....iulltW. J'l\. lllf'\ kt\ :tt n hall:11hlt f1,1r nUh :iii a '1U 
\•r.'f""k.~ ~~r 

•1 E:U .\I. f'OIL~ _iRr :tM I\ ii r<'R):_\h,.,.<'1 1n i.l~m illf'l ul lHu~ CP' ~ h. ~ f\1."1"\tnnl t~r• uf 

D1J,."tl ..t Mr"'";.:.u~h OA I ,.,, 1 n..,.1Cf1 1k fi l .,.._ I 

lli>'W 'lu Otdm ;all .u5- 62·0636 fm tl1~ n~m~ or 1h · 
aul ~or izcd CompuPr.I) ...ate~ renter nc. rcs1 ~· .-m. or for 
pl;1cini: fa~tor}' dirccl ISA Ci!l I M ms t~rciird order @®@ffi@[IJJ~QmpuPro"' 
Prkcs > ill•.-~ du Jlul inel ude ia~. h ip[lin!I eh~r~~·. ELECT RONICS 
or tk~kr ii1-i;ill~l •••11> suppirl ~r\·i c~.s. 

OAKLAND AliRPORT, CA 94614 (415) 562-0636 
Clrere non Inquiry card . 
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'Evaluate Yo·ur 

Home's Energy Efficiency 


Conserve Energy with y ·our C,olllputer 

Kimball Beasley 


Wiss, Janney, Bsln.er and Associa.t:es Jnc 

330 Piing ~en Rd 


Northbrook [L 60062 


As we a.re all too well aware, the 
cost of heating a home has sky­
rocketed in recent years. Many hom • 
owners, searching for ways to im­
prove the energy efficiency of their 
homes, add insulation to the walls or 
roof, install storm windows, or caulk 
and weather-strip around windows 
and doors. Money is spent on one or 
more of these energy-conservation 
plans on?y because homeowners ex­
pec t a reasonable return on their in­
vestment in the form of lower hea ting 
bills.. 

Many homeowne:rs, however, will 
spend a great deal of money on insu­
lation for the waas or cei]ing, for ex­
ample, without having a.n.y idea how 
much their heating costs will actuaHy 
be reduced . At some thickness, add­
h1g more insulation is no long r co t­

effective. The "proper" thickness is 
very difficult to determine. Also, if a 
house has heat losses through single­
pane windows or air leaks from poor 
weather stripping, adding insulation 
to the walls will not do much to re­
duce the overal1 heat loss. In short, 
hom owne.rs usually suffer from a 
lack of .information on the thermal 
properti.es and energy efflci.ency of 

There a.re two basic ways to find 
the energy savings and return on 
money invested with a home heating 
energy<onservat ion plan: 

• Choose a pJan, have it done, and 
wait or the heating bills to arrive to 
d termine actual energy savings. 
• Cho<>se a plan and analy~e the en­
ergy-efficiency improvement to find 
the energy savings before spending 
money. 

To analyze the energy-effic:ien.c:y 
improvement, :such factors as cli­
mate. existing insulation, and bujJd­
ing dimensions must be determined , 
a.s wen the heal-transfer properties of 
all exposed surfaces. Inasmuch as 
each house has uni:que and comple~ 
heat-loss characteristics, any analysis 
will be somewhat involved . 

Listing 1 (see pag 258) is a com­
puter prngram to evaluate the phy­
sical properties of a house. The pro­
gram analyzes and displays heat .loss 
through each exposed building ele­
men (walls, windows, etc) and pro­
vides the computed heat losses 
associated with a selected tieating 
energy- onservation plan. The pro­
gra.rn wiJl run on the Radio Sha.ck 

changes . .it can be adapted to most 
small. computers. With this program, 
the most efficient heating energy­
conservati.on plan can be selected, 
and the approximate return on inv st ­
ment can be derived from the com­
puted heating-cost s.avi.n.gs. Fun­
damental to this program is the sup­
position that any heahng energy­
conservation plan is properly done 
(i.e ., insulation evenly distributed 
w ith proper vapor harriers . or good 
const:ruction practices for instal!ing 
storm windows or adding weather 
stripping). 

Figurn 1 (see page 252) includes a 
workshC1et and an exploded drawing 
·o.f a typical hou.se. T he worksheet 
and drawing are an aid to help in 
o.rganizing the r,equired data before 
working with the computer. The first 
part of the worksheet asks for he sur­
face area of all exposed building 
elements through which heal can 
escape. The second part asks for the 
thickness a.nd R-factor of insulation 
already present in the wans, roof, or 
ceiHng. (The R-factor is a m asure of 
how wel] a material wiU i.nsufate. The 
higher the R-factor,. the greater the ef­
f. ctive insulation.) 1f the a ttic is 

their homes. T RS-80 Model I and,. with f w heated, the thickness of insulation in 

http:s.avi.n.gs
http:conservati.on
http:properti.es


How to succeed 

in business 
without really
trying. .· . 


For peanuts. 

STC is proud to formally an­
nounce tour field-proven busi­
ness packages ror AP PLE users. 
And an irresistible offer. 
All of these programs are 
s raightforward. easy to use, 
'>'I ually foolproof. and very 
attractively prioed. The price5 
Quoced include botil the pro­
grams and easy-to-follow 
instruc ·on manual. 

Accounts Paya& e: 
Uses ISAM structu red roulines 
and all posting is done in seconds 
as opposed to hours with other 
programs. Vanous reports are 
generated, including cash re­
quirement journal, check register, 
open invoice repo rt, Y-T-0 pay­
ment journal, and aging function 
lo tell how many days left for 
a discount or an invoice. You 
also get a compete audit trail on 
all transactions, a c rrent and 
Y-T-D analysis of all your ac­
counts and vendors. and a check 
printed on available forms. 
Only S2.00. 

Payroll 
Maintains an entire payroll ror up 
lo 125 employees. It provides 
numerous payroll utili ies for 
qurck and easy payroll and check 
g·enera~ion . It has bui~t-in Federal 
and Stale tax tables and pro­
vcdes some remarkable eporting 
capabilities. Only $240. 

Professiona1 'li'me and BiUing 
Maintains time and billing·data 
ror up to 300 clients. 120 rates 
(employees} can be on file at any
lime. Rates may appear as time/ 
expenses/fixed lees. Prints 
statements on available forms. 
Generates a variety of transac­
lions and activity reports. and 
much more. Only $325. 

Apartment Management 
Maintain financial and managerial 
data fo r up to 6 separate aparl­
menl complexes. Each complex 
can contain a maximum or 120 
units and 8 different lypes of 
units. Gen,erates an operating
slalement wh"ch contains YTD 
ren tal income, security deposits, 
pel deposils, pool deposils, misc. 
deposits. damage 
amounts, allowances, 
expenses and a complete 
breakdown of apt. units by 
type. Again, some great 
reoorrs. On1ly $325. 

Earb1 Bird Offer 
If you purchase any one of lhese 
pr~rams from your STC dealer 
within the next 30 days, we'll 
let you have our new and quite 
fantastic Coloring Board pack~ 
age for only $30. This program, 
normally costing $60, compares 
with some hardware capabilities 
costing $800 and more. It al lows 
you to quickly create. store and 
display an types of graphics and 
text labeling. For example, a bar­
chart lik:e the one shown above 
for display at sales meetings. In 
short, it has unlimited useful 
applicat ons for business. 
Act now. Contact your local 
STC dealer for details on lhis 
extremely unusual otter. Andi 
be sure lo check out the rest 
of our greal line of software 
packages as well. 
Dealer i:nciui,ries invited. 

(Apple is a trademark o1 Apple Compu~er 
Company) 

-:JK 
U soFTwA'RElECM OLOGY rot COMPUTERS 

P.O Bw: 428' 13clmon MA 0<2178 (8171 23-1334 
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Worksheel 

Sample 'House Your House 

Ex posed Surface Al"eas Calc ula1 Ion Calculatio n 

Area in 
Squ are 

Feel Calculation 

Area in 
Square 

Feel 

Total Window Area 
(N :: Number 01 Windows) 

With Double·Panes 
With Single Panes 

xhxw 
NXhXw 

11 X ~X. t.f ::. 
'IX S'}e,X r!;:; 

,, , 1... 
(;" 

Tola I Wall A1ea {2 x:WxH) 
(2 x LxH)­

Total Window Area 

Total 

(z... x3,oxzo)+ 
(z.x$o~zo)-

Jqs::. 

rq a 

300"Z. 

Total 

Tola I RoollOelling Area 
Floof-H Atlic IS Hea.IM 
CAiling- H Altic Is Unheated 

(2 XL XS) +{W XA} 
LxW 5ox:;o = 15~,o 

Total Door Area 
(N "" Tolal Numbe r of Doors) 

Nxhxw 
z.x7x 3 '::. '-12-. 

E.xls1lo9 Insu~atlon 

Insulation in Wal Is 

lnsulatton In Roel/Celling Roof 
Ceil i ng~ 

Tola I 

Thickiness 
In lnche.s 

'%.. 

.:3 
2;. 

s 

R-Factor 
{labiEI 1} 

<t 
II 
9 
to 

Thick11e.ss 
In lr.ches 

R·Faclor 

(Table 1} 

·11 a1110 Is healed, disregard ceiling insulation. 

Samp·le House 

structure: typical wind'O'l'.I': 

H,,,20 feel h =3 feet 
w ~ao feet w~4 reet 
L::50 lee1t 
A-61001 piclu re window: 

S::o 16 h =5 '12 feet 
w= 12 fee~ 

S can be calculatecl from A and W: typical door: 

S "' -.lwrM +A' h,,,,7 ieel 
w,,,31eet 

• celling lnsula~loo lhlckness "' 2 l11ches 
• roof ~nsu lation 1hie ness "' 3 inches 
• wall lnsula.llon 1hiok11ess - 2 Inches 

lE 

figur~ : W orksheet and exploded view of ho.use. D.aM for tlie sample house is enter,ed hem bl fig urn 1a, and tlte r1:1.s1.dH;11g output for 
two plan~ ts shown in figiire J . Use a photocopy of lhe blarik worksheet (figure 1b) to help organize your daff;I before entering it into 
thl!! cornpmer. 



worksheet 

Sample House Your House 

Arna in Area in 
Square Square 

Ex pos-ed Surface Areas Calculalion Ca.lculation Feet Ca lculat ion Feet 

T olal Window Area 

(N= umber ol Windows) 

Wllh Double Panes NX l'IXw 

W1lh Single Panes Nxhxw 

Total Total 

Tolal Wall Area (2xW xH) 

(2X lX H) -

Tola! Window Aiea 

Total RoolfCe1ling Area 
Roof- II Allie Is Heated (2 xl xS) (WxA) 
Celling- If Altic Is Unhealed LxW 

Tota.I Door Area XhXw 

{N =Total Number of Doors) 

'Thickness Fl-Factor Thickness A·Faclor 
Exlsl i n~ Insulation In Inches (lable 1) In lncht:1S [Table 1) 

lnsutatlon in Wa11s 
'nsulal ion in Roof1Gei1lng Rool 

Ceiling• 

Total 

·u altic is hea ed. disregard ceiling insulalion . 

Figure b: Bltmk worksheet to help yoi1 orga11ize datr:i before mkulatbig your 11ome's eiiergy efficiency. 

the roof and the roof's surface area 
are entered in the worksheet {ceiling 
area and ins-ulation do not apply s-ince 
the ceiling is not exposed to the cold). 
If the attic is unheated, the ceiling sur­
face area and the combined thickness 
of insuiation in the roof and ceiling 
are entered in the worksheet (both the 
roof and ceiling insulation he.Ip to 
reduce the heat Aow to the outside) . 
The insulation R-factor is found by 
checking the thickness and type o.f in­
sulation in table 1. (See page 254.) For 
houses with odd shapes, heated an­
nexes, or unheated garages inside the 
house, the surface area of each wall, 
window, and so forth exposed to the 
cold should be added to find the in­
dividual total wall, roof. window, 
and door areas. 

Try an Example 
The sample house shown in figure 

is Joca ed in Chicago, Illinois, which 
is sit·uated in heating region number 4 
on the map in figure 2. (See page 
ZS4.) When the physical characteris­
tics of this hous-e are ,entered as shown 
in the program operation section, the 
he.at-loss profUe in figure 3a (see page 
256) is displayed . This profi1e shows 
that most of the heal is lost through 
the walls. Because the existing roof 
a.nd ceiling of the sample house are 
comparatively well insu?at d, and the 
sample house has storm windows, I 
will plan to add 2 inches o,f loose· 
rockwool (R- actor 9 in table 1) to all 
the walls . 

Figure 3b is the computed heat-l05s­
proflle with the added insulation in 

the walls. It shows that substantially 
less heat is lost through the walls w.ith 
this plan. The overall heat-loss reduc­
tion is 21 % , and, since the annua] 
heating cost for the sample h·ouse is 
$900, the yearly saving with this plan 
is $191. It must be considered, how­
ever, tliat adding insulation to the 
walls can be very expensive. ]f pump­
ing 1.oose fill into all walls costs 
$2000, the return on investment is 
about 9 % for the first yearfor this ex­
ample (approximately a IOayear 
breakeven point with constant 
heating fuel costs). The program 
operation is shown in figure 4. {See 
page 260.) 

In the sample house, an inspection 
of the caulking and weather stripping 
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MICRO PAl,CE for MINI POWER 
MICRO.MINI matches $tfl1111 I by rBM 

DE ' 1VEAING CURRENT ORDERS 
Vou eannol :buy a mofe powerft.d miero; 
• ,Power: I to·32 independent users 
• 1r.n1Qry: d11et1l)' a.cklresses 10 16 MegJ 
• 'Mapping: efficient memory management 
• Dltk.: 2M 10 more lnan 2SOM 
• Speed: 11\roughput 10 1mBs 280 
• R ea: simulla:r!eous access 
• Commurtleallo,n; inter-user via terminals 
• SKurUy; all fl es password proleded 
• Opllon1.: expandable In the lletd 
• Bua; ln tt1I MiJtlbus compatibltt 
•. Languagu; Pascal. BASIC. COBOL. FORTRAN 

System 3. $7053 
Th is 16-bit Mulllbus- oompuler syslem 
ln<:tudes: 
• ZB001 CPU and .256K RAM 
• 8 Serial 1/0 pcH1S 
• 1 S.slol back~ane 
• Dual floppy disk d'rives 
• Mullius-er Operating System 

Field upgrade to 16MB RAM .. 
2"68MB or hard disk, 32 users. 
Pase.al, BASIC, C, COBOL and 
FOAT RAN languages. 

Cia:ll tor further :s:ystem specificauom;.. 

AMPEX Dialogue 80 '" 
Dialogue 80 '" lulty-fealuted video terminal; 
• Ft,Jll ASCII with n mane nd eClil eypads 
• Elegam ea'l.i& w11h detacl'labf.o eyboard 
,• 1DJsp1ay . 2~. lines w11h 25th s1a1\Js. tine 
• 20 us8f pri;iog ramrnablo luncti.oo keys 
• 2 pa,ges display memory (4 op1110nal) 
• 1i graplllcs aoo 2, CQn1rol codes 
• 10 modes Including blodt, pro ect, pr,ogram 
• Trnnsparen1 mode oisplays con1rol rodes 
,oiafogue 80"" ...................................$1045 
,Dlalogue eo· ~ wwJh phOne C011.1>ler......... 1194 
Applications: \¥OrC1 proo&ss111g. dala my,inte111c­
tiYe progra1rumin'1. dela tNI~ inQuity/res.poni;e/ 
upda:te. lr;i.nsactiOC'l procasi;ing, wt'le1her on·sil& 
GI ~emote . For our sysJ:em or 'fOr y<iurs. !his . n1er· 
dnte hHmiMI Is me pen·eo1 ma1ch.. 

Prices: Prepakl Of' Purchase Ordet Net w. 
Pfiioes sutlj;ect 10 Change wltilOU1 llOlice. 

·Warranty; 12Q day minimum on all systems. 
!ntel1acing catlle$ lroo wilh all systems. 
10% cfown fi~es price. ·Qlliiiranl:M$ 1JnOr11y. 
M.tslitrOard and \/JSA ca~ accepted.. 

(312), 684-318,3 

I ~T.. COMPUTEX 
MICllOOO,,,l'\lniA SYS'tEMS '\. 

. 5710 Orexel, Chic.go, IL '606J.7 

around windows and doors reveals investment for the first year is 60% 
noticeable drafts and dried-out caulk (about a two~year breakeven point). 
material. The caulking and weather Et is apparent that the ·caulking and 
stripping improvement plan is evalu­ weather st.ripping plan offers a better 
ated ne-x t. The resul,ts (figure 3c) show return on investment. Assuming that 
that the total heat-l oss reduction is heating fuel costs will increase, how~ 
about . 2 % (or $112 annually) with ever, our wall-insulation pJan and 
the new caulking and weather strip­ other costJy improvement p1ans 
p ing plan. [n the examp e, this plan be.come more attractive each year. 
costs about $200, and the return on Also, air-condition d homes will hen~ 

F1gW"of 2: Six h1u:iUng %Mes bi tlie contimmtal United States. These play an i.mporlrmt 
part in figuring your luuit Joss. For othercmu:is, C011$ult your local govermmn1t. (Sourcl'!: 
United Sta tes Department of Commerce, National Bureau of Standards.) 

j eatt s or IBlankels Loose F ill 

R· Factor 
Glass Rock 
Fiber Wool 

Glass 
Fiber 

Rock 
Wool 

Cellujose 
Fiber 

4 Wall with no insulation 

6 RooffceUlng wllh no Insulation 

9 2 1 'lz-2 3 2..2 1 112 ·2 

11 31h·4 3 5 4 3 

3 4 4 Y~ 6 41/2 31/2 

19 6-6 112 5'h 8-9 6·7 5 

22 61/:i 6 10 1·8 6 

26 8 8 1h 12 9 7-7 '/r 

30 91/~·10% 9 
I 

13·1 4 1().11 B 

3J 1 10 15 11-12 9 

38 12-1 3 10'/z 17-18 13-14 10·11 

44 14 1 'lz 19-21 14-16 11-13 

Table 1: R-factors for var-ious ty~s of insulatiorr materials. Insulation thickne$$ is 
measured it? im:l1es. 
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Practical Support For Model I, II & III 


• PRACTICA APPLICAT10Ns !Now IN ouR 4th YEAR! 
•BUSINESS 	 PROGR 1- A DAR.Tl LES PU8U H ED I R:E Nf I lJE 

I L DE TllE FO LOWING:• GAMBLIN,G • GAMES • FINCALC A COMPl-ETE Fl A crAL APPLICATIO s PACKAGE 
• JNFORMATION SYSTEM REVJEW•EDUCATION • STA1,ISTICAL COMBINAl lONS 
• PASCAL'S TRJANGLE • PERSONAL FINANCE • J\SSE tBLY LA GUAGE FOR ,BEGI ERS 
• DJSK FILES• BEGINNERtS CORINER • MOD.JI! RE~llEW 
• KEYBOARD THUNDER AND LIGl-ITI G PlAl ED• NEW PRODUCTS • DOS CO 1MANDS IN LEVEL U 
• PROBABILITY CURVE GE ERATOR•SOFTWARE EXCHANGE 
• CALCULA1"0R SIMULATIONS 
• THE MEGABYTE GAP • MA.RKET PLAC!E 
• STOCKS AND BONDS 
• BUDGET ANALvsrs ~ OR 13US!NESS A D HOME) •QUESTIONS AND ANSWERS 
• NEWDOS•l!O REVIEW 
• DUTCH I G THE HORSE SYSTEM THl'IT CAN LOSE• 1PROGRAM PRINTOUTS 
• A SI 1ULATED GOLF GAME 
• CONTI UOUS FOR 1 SOURCES.... AND MORE 
• 	TAX SAVER REVJ EW 

AND MORE 

<:<:~ ~~'{~~1oi-< [f.!N~&:g A Compl~t-• Financiol Analysis Package Used-..::-c:J ~J....;J,.... . 5cst To Calculate Markup, Margm, .Annuities C ompound Interest, Nominal 
J. ~ s\J~ Oll _ And Effective Rates, Sinking Funds, M~rlgage Calculations, Future Valu•. 

f.NE\Nf\.\.. Savings and Insurance , Percentage Difference Between Two Numbers, 
t\. Amort ization Schedule and More ..... . 

E D FOR OUR NEW 64 PAGE SOFTWARE CllTl\LOG ~ INCLUDI G LISTI GS 0 · HUNDREDS OF TRS-80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKEDEI. 2.00 OR FREE WITl l C.ACH SlJBSCRIPllO SOR SAMPLE ISSUE 

NEW TOLL FREE 
50 N. P.A-SC.ACI( ROAO 

SPAING VALL.EV, NEW Y·ORK. 10977 	 ·ORDER U'NE ~ HOUR ~ 
0 NE YEAR SUBSCRIPTION $2~ .......... . (OUTSIDE O·F N.Y. ·STATE) 	 24 ORDER .,._.,_ . 

TWO YEAR SUBSCRIPi10N $4!1 •••••••••• {800) 431-2818 	 LINE 
SAMPLE OF LATEST ISSUE $ ~ ....•...... (914) 425w1535
START MY SUBSCRIPTION WITH ISSUE. ..•....... . 


( ~1 · July 1978 • •12 · J.rne 1979 ·• •24 Jul~ ~ • •30 · January l9Sl l 

NEW SUBSCRIPTION . . . . . . . • . . RE.NEWAL . .. . . , . , .• 

CR DIT CAAD NUMB~R-----------------~XF. . DA"l'E_________ 

SIG ATURE.______________ 

ADDRESS CtTY___________ 

• • • AOD Sl21YEAA j · ANA.DA. MEXICO) - ADD $24/YEAR A IR MAI · OU !CO ••• 

Clrcre 161 on inqu lry card. 
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B,ETT1ER 

THAN AN Ii 

ISAM 
AndWlll Jum 

MICROSOR'S 
BASIC 


COBOL 

FORTRAN 

DIGIT:A.L:S 
Pl.j~..ao 


CBMIC 

PASCAL/Ml+ 


HIAStC 
CROMEMCO 16K B.AStC 


fnto llrst c lass appUcaHon 

l'anguages? 


MICRO B+TM 

Th.e first and most complete 
implementation ot B-lREE 
index s.tructure.s for micro­
oomputers. 'B-THESellm lnote 
inde>: flle f00fgan ization. 

Search 
An index of over 

10,000 Key 
Values lln Less 

Than One· 
Second 

On A 'Flo ppy Disk System 
for o:n ly 

$2:60.001 

System Hoose$: 

MICRO B+ 
,Avo' IOble In Longuog.e C 

~ 20Jl::M9000!"'9

rAIR \,OM ~M2)~ 
1900 Fall Com 

Stil,ot:llng S4 USA / $8 Foreign 

We ocoept \otSll. and MASTEOCARD 


l'lil.ao g trodomorlr QI ~a.I~I) 
C1WilC lll a flOd!!~ d ~rSv1,lem1 ~ 


·s.~ 0 tr(!(lorncd; Qt fq;lQr ~ff!fnif!D 

PASC"llMT• lt.Q ~ademoocdMTMicto~V.lMN 


(3a) Sample Hous,e Energy·Erficiency Ana lysis 

~............................ -·-··········-····· HEAT LOSS PROFILE·········-····-············-"····················· 

Loss through Walls 
Loss throog h Roo /Ceiling 
Loss throog h Windows 
Air lnfiltral ion Loiss 

Tol:al Heal Loss 

(3b) 

109rn BTUfHR 
2608 BTUJHA 
5280 BTUJHR 
4328 BTU/HR 

23133 BTU/HA 

Sample House Energy-Ef f iciency lmpro'iem.ent W ith Wall· lnsulaUon Addition Plan 
···········-············-···············HEAT LOSS PROFILE WITH PLAN--··-----·--------------- ---- ­
Loss lh rough Walls ,6004 BiUIHA 
Loss lh rou9h RoofJCeil Ing 2608 BTUIH R 
Loss lhrough Wi11<,jows 5280 BTU/ A 
Air lnliltral ioo Loss 4328 BTUrHR 

Tola l Heat Lass 18221 BTUf~R 

Hea~ Loss Reduc11on 2 % 

Annua I Savi119s in H·ealing Cosl "" $191 

(Jc) 

Sample House Energy.Efficiency Imp,rovemen I With Cau lkl1ngrwea1 her SI r I P'P Ing 

Plan 


-·······-~--·········-·-·-········· H:EAr ·LOSS PROFI l E WITH PLAN- -------------- ------------ ­
Loss throogh Wal Is 10916 BiU/HR 

Loss th rough Roof/Ceiling 2'608 8TUIH A 

Loss th roogh Windows 5260 BTUfHR 

Air lnriltralion Loss 1442 BTU/HR 


To1a1 Hea~ Losa 20247 BTUIHA 

Heal Loss Red'uc~ Ion ·12 % 

Annual Savings in He.a tmg Cosl = $1 2 

figuN 3: Ent!rgy-efficiet1cy analysis for the sampfo house as provided by the program i11 
listing 1. Thl! heat-Joss profill!. in ba:Sed 0•1 existing conditiom and represents the 5amp!e 
hoU5e's currem total h.eru fos.s:. ,en'rlY 47% of arn total het1t loss. is thrn11gh the wans. 
Figure 3b s~iows dmt by t1ddir1g .2 inc.lies of loose m.ckwlJol, the toltll heat lrus Cfl.tl be 
rnduced by 21 %, for an estimated annual savings of$Z9I. 011 tne other linml. by caulk­
ing and wealher..stripping tlle doors and windows, a reduction of l2% of the total huat 
lo.ss can be c:idiiin.ied flt a cost of llbout $112. Note t11i!lt tlie~ figures am based on a con­
sttr~H cost for lre'ati11g. As tlie c:os-t for- heati~ig increases, mlJre expemiue methods, of im ­
proving heat loss become cos!-e/fecfive. 

efit from. most h.ea ting energy-im­
provement plans . ]f a house is air­
conditioned , the plan with a margin­
aUy po or return on investment for 
heating efficiency is probably a 
worthwhile investment, when the 
total energy-erndency improvem nt 
is considered. 

0 the:r Factors to Consider 

The lleat-loss properties of each 


house can be very complex and sub• 
ject to many unknown factors, Varia­
tions in construction techniques and 
materials make it impossible to exact­
ly determine heat-transfer ,c:oeffiden ts 
fo~ each buiLding element. The heat 
lost from air infih ra.tion depends on 
such indeterminate facto,rs as how 
loose each door and window fits, ou~­
.sidc wind speed, and what amount of 
time outside doors are Jeft open when 
entering or exiting. Effectiveness o.f 

http:l'lil.ao


• EVERYTHJ.NG F·OR YOUR TRS·80* •A.TARI*• APPLE*• PET*• 


BUSINESS PAC 100 
100 Reacly·TO··Run 

Business Progr&D1s 

59 Wl\CC 'etghl<:<f A"<:~" ("IJl>l oi poW 
60 COMPf'IAL True race on IO!ln ...w, CO"lpens;>llng biol ro:oquir!OdBUSINESS 100 PROGRAM LIST 
61 DISCBl\l True t eon d>Kovnl~ IQ.!ln 
62 ME~"'NM. Met!)l!t analysis comp.AMlOOs 


1 RtiLE7!l lm.!!r~ l\pportl'OIVnml ~ Ru ol Lli~ 78 ' 6 f lNRAT financial raoos for finn 

2 ANNUi lvinuoty comput.obQn pr llrn 64 FPI:' o:<I prt"$C'nl ...,iu., ol PfOJCCC 


DA I ~&~dall!'S 5 PRINDLAS 1..9 'T1!!S pricl! 1nd.!!J! 

ii 01\YYE.AA Day of "'ar a partlrular e 1111~ on 66 P NOP.-. l'il<lsche pnce Index 
5 LE/\SEf'IT ~ .:r·~ r le on Mr. 67 SEl\SI D ConSlrVCU SC.>$01idl quanut)' rndic.!!s for Comf><l'1Y 
6 Bll!EJV>.E'VN 6'e11kewn~ 68 W\ETR rime >er'le'S ilnlllysls linear lltmd 
7 DEPRSL Stra1glltl1ne dcpn:c 6 n'\EM()'y Time: senes i5 rllO'>•ng A•'Clage trend 
6 D~SV Sum ol th<" digi~ depttci1111on 70 FOPRINF FUllu<e P"C'I' estirnal>On ...ith lnflallon 
9 DEPRDB ll«h ng !»lane~ ~<!Cl!)1JQn 7 I i'VJl..J'II 1long llS system 

10 DEPRDDB Do<lblc <k<::hn1n9 bol nc depr~ 12 LET\WT l..<"lttt writing 1 .:m hnks Wllh MAl..PllC 
ll ,W)€$' Casi; .,, d~laoon tables 73 SORTJ ns .hsc of names 
12 CHECIQ Flnnt.s EBS checks · long "''alh da1 ' 'lJISli!f N LllflEL 1 Sh\PPl"'ll ~I m.>kl'r 
L3 OIECKfliKI Ch kbook mairru:i'll•ftee pcogr rn 75 L..AfiEL2 l'l!lme label m er 
14 MORTGAGE/ I\ Mortg~ arnortimt>oo ble 7t;; 005000 DOME bu~s boOl<l<eeping S)>Stem 
15 MULTMON Computl"S lune nee<[ d for money lO double. i:npl<!. l!'lc 77 1V-IE.CLCK (Qmpul~ weei... 1otlll ours from llmcclodi. rrlo 
I S&VllOE .!!rmin.es s.olv~ wlut of .wi 1rM!stmcnl 76 A.CCI PJ\Y tl n"lemo!)' accounts ~bk ~lcm-$IQ1l19e permitted 
17 RRVllRI Ra .!! of return oo •nvt-runcnt .,;th ...onablc 1nllows 79 INVOICE Gener '" 1~ on ~·een nd pnnt on pnnlH 
18 R'RCO'NST ~, of r um on tll\~ttnem ..,th cooilanl ll'dlo-.. BO IN\<£NT2 h nien'IOI')• lnvenlOfY control sysk:m 
19 f'..ff'E.CT EJfecb\·e- ere-si ratl! of a loon 8.1 Ul!R Compu1"nttd lde:phooc dll«!ory 
20 FV/\l Future lue ol on in•'C$- (compound 1111erel.l l 62 TIMUs."l.N nrne 1n>e ~""~ 
2l PVAt. Pre.sent alue of a Mlire amount SJ l\SSIG!'j 1..1!.t> d ass.gnrnent lgorithm ror optimlll Job auign. 
22 LOANPAY Amounl of po>ymcnl on lo.:ln 8"1 l\CC'TREC In mcmocy C'OlJflilS ree:e ·~ble sys1em·stor• ok 
23 Rl GW1TH Equl!ll witMr"" from lln'Ve§lmtnl lo ~ 0 O\'ff 65 TERMSPl\1' Compartt 3 methods ci '"Pll~TnCRI ol IOllnll 
24 SIMPD5K Simple dhcount 11Mlys1s 66 PllVNET Comp.1i.C5 9~• plly ~ d tor -en n~ 
25 DI\ Equlvdll:nl f, nonequ1valen1 dllti!d ues r01 oblig· 67 SEUJlfl Co..l'lpules ng price for grvcn !i.cr ia. a!ln'IOuni 
26 AN UDEF Pr~nt 11a cl deforr@d annu~tcs Sil AA8C0-' \P lvbttn>(l~ comptJIMions 
21 •"'l"'RKUP \ '"'"' up l!M~s tor rtetru 89 10CPffSF Su lung rund d..>pr4!Cimion 
28 SI KF D Sinking fund amortm11Joo prog<3m 90 tiPSZCJa'tE Finds UPS l0!1C$ froM ~ COd.!! 
~9 BONOVo'IJ.. Value ol nd 91 EJ'llJHOPE T)t .enveJope 1oclud1ng r um !lddress 
3-0 1D£P1£Tt': ll!!iot> anal~'SIS· 92 AUTOE.XP i\utomOOlle expen~ n(ll~'Sll$ 

31 Bl..ACKSH Blad Sdlolcs opbons noly&is INSAL£ lnSU111ncc policy ilo 
32 STCX:VAJ. 1 ~d um on ,i k via d1~ntS dN'>delldS 94 P: VRCX..U '1 mem(lij• pa)«)U sys1em 
33 WAAVAI. alue ot a · ant 95' Dli..H'l/\L 0.luoon analys;s 
l4 BOttD\11\l.2 Valu.!! or a bond 96 LOl\NAFFO Loan mounl ~ borrOWt:t can afford 
J5 E.PSl;.S1 E,,~....,i cl lulut'C e:lltfilng:i ~ar-e fOC" Compilfl)' 97 ~ NTmCll P1,m:t~ pnc;; tor rentnl property 
36 BETMIJ)H Comput<!S a~ and bttn '11ri b tor ;i.t k 96 ML.ELEAS -le S<!:OOcl< ;,~lysi.$ 
31 SKA 1 Part/ollo "=I~ mod&1.., whM ~toeks to OOkl 99 ~~ON\'UO hvelilot 's rate rl!1um on conltt!n,,l:lk bond 
J8 0!1f'll.rRITE OpJoo wrltJng comP\)tations 100 PORl'Vll.L9 Stock moiild port!~ tor&;J~vi!lluMion progr 
39 ITTVllJ. l.l~lu ol Origh( 
<10 EXPV/\L ~ fue MlllysiS 

41 Elll'l"ES Bayesian d~s 
40! VN.~INF Valu~ of i;:.erlec:t liifotrn111>on D ·CASSETl'E VERSION 899.95 

4J VAUIDINf' II lue of Ddc!Jloon!ll inlC!f'ITIGtion D DISKETTE VERSION $99.95 

4<l LJTl.1TY ~ulllliyfundion 
 D TRS ao• MODEL D VERSIOrt •149.9545 Slt.!5lEX U1>ear progr!lfllffiing ~ by tinwle;.< l1f>ClhOd 

.46 TRAtiS TrM<Sportallon method for war programmi<>g 

47 EOQ EwnOmie otdi!>' quMUry irn.;ruory ii">Od;;I ADO Sl.•00 FOR SHIPPI .CI U PS AK A 

..:;s OOEUEI Smgl<I! ~~ qualdrig (wnitmg lil'M!) mod ADD SUO OR .O.D. OR 0 ·UP AREA 

49 CVP Co~....oilum~rofl analysis >\DD S&.00 Oli.I TSl 11}~ .S. A,; ANADA & M.EXIC:O 

50 CQf'iOl'ROf CQnditionot pro;il'1t !Able 

51 OPT"l.DSS Oppommity lo~ tntib 

~2 FOOOQ F~ quant.ily KOOOmloc ordor quantify modcl 


l'tAME DE&OUl!'ftO!N 

'5J f OWSH 115 a'bow- bill 'M1h shorlbses permlncd 

54 fQEOQPB N ~~ t>ut 'M!l'i ~nt:ity •price b rNks 

5~ Q'.JEUECB Cost-benefit wal~r:.g line lillll!~.,.~ 


!)6 CF/IJ'iAL o:1 i=n-llaw a~ or o!llmple l!'M!Stmen! 

51 mo D Pfof,r.abilrty ll'Jde< d ll ~ 


!>a CAPI ~p, ~ Pr. Model II~ of project 


C irc le Hi2 on inquiry c rd. 
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listing 1: A TRS-.80' BASIC progmm ~o P'!rform ati energy-effidrmcy analysis of yourBIGGEST 
home. After asking for yo.~.r home's viMI StQtist:ics, the progmm presents an analysis of 
your present heat losses. TJ1en, by nteri11g options 1 throl.lglt 4. yol.l cm1 tT).a/uate the Discounts Ever on results of the various energy-c:orueruatioM pl,m.s on your house. Data for plans 1 arid 4 
for the 5arnple house described in the le t are sl1ow11 in figure J, 

10 REM---------ENE 'GY EFFICTE l,ll\' tH IOI ¥515- - -· 
'e) t:LS 

-::'.'- .l f<E.M fJUILDlNG SUM· AL E f.1Fi:EA t:\NO E X !STING UJSUUHlON 
'I f• INPUT '"UEA "ING 2JN q ROM Mf'W) "; l'I 
'50 T= ~~*lO 

bO INPUT "TOT{'\ ooumE-f'l.\N ~Hl\IDmJ f'tl'· A <SDLlriRE FE T>' '; Gl'I 
70 INPUT "rDTA S[NGL..E- PANE W!NflDW f'IREf\ (SC'Ui\R· FEE1 ) '"~(-;(1 

en INPUT "TOT(\ w L (\R A ( SQUA!-:I?: l!:'.i=: I } " .~IA 

"INF'UT ··1u1AL OOF1cElLJNG A•·E~ (SC:11JARL f"ELr>"; A 
~00 rNP T "TOT L OOOR RE (SOUARL -cETl" ; OA 
110 INF'll l ".;-FACTO · Cl D::IS1 lNG WALL lNSl.JLAl lON" =W · 
~o INPU'I "fi' C TOR Lit E. X l ST ING . OOF /CE U.. ING I NSUU\T I Qr,,J .. : I': · 

1 :;1; Cl S 
01•10 PRINT '"-- - - - - -- - - H(A1 LOSS PROF I LE----------- ­

1:51) PRINT: l.dl .., <l /( Wf'.: _)1*WA .·T 
1 60 RL= Cl I C 'R+;:::n *RA I 
170 GL= (. 45 GtiJ T)·HL! G1 if l 

Computers, 
Accessones & 

8:0 DL= . 54*< . S*<t~A+l•Wl ~l.J' )~I

The Following 190 PR I NT "LOSS n1F\:OUGH WALLS "nn (l.\!Ll ~ "EiTU /H .•. 
200 F'RINT "L 0 S HlF·our; OOF /C::El L l N .. lNT mu: .. "11 U / HF'''NEW Uems 71(1 P F:HIT "AI R INFILT 'ATlOtl LOSS "INT WU= "EliU / HP '" 
~20 F'RJN r .. oss THF<OUGH ~lHmows .. IHI mu '" iB l lJ/HR"Hewlett-Packard® ~:.o TL= INT <WL+R + Gt_ 1 DL ! 
2 110 PRJNTHP·85 Personal Com1puter 
~°Stl PRINT " rDTAl H I l LUSS "Tl ; "B r\J / HI"."" 
'...6(1 PRINT:PHHff "F.:NE RGY E·F lLlEMCY IMPROIJEt1ENT PLAN"Atari® CX-2600 
~, 0 RHJT

Video Computer System 28(> f'RIN1 "ADD WALL IMS UI IHTON CE N'TER l ) " 
"90 PRINT " ADO OOF /C I L I NG lNSW ATION ( I.ff' R 2l '" Magnavox® ":0(1 PRINT "INS ALL STORM wrnoo s <ENTE. :. ) .. 

Odyssey2 310 PRINT " · AULi' ll!NP ~EATI IE!l:S'tR lP CE'.NTER ) ,, 
320 l P UT EHome Video System 
33(~ TF E' 3 f HEN GOTO 31U 

:S-'10 I F E=~ TH N GL~( . ~ t{ GA~GW)lT )
Magnavox® 
3~0 lF E=4 THEN Dl ~ . 18tC. (GA 6 Wl+DAI 1 

Magnavis.io' 
~ · (> 601{) 400 

(> I NPU "ADDED -·-FAC1 OR OF NE~J 1 NSlJLA1 I ON" ; R 
~B(l l F E= l THEN l.<IL= ( 11 (~IR+2+R I ) :tWA :f: T 
:'.'.'10 ! · E-2 lHEN RL= <l / <RR+· +R) j iRt~t T 
41:1Q CLS:P IN q---- - ----HEAT LOSS PROFILE WITH P AN------- ­

Videod:sc Player 

b· • FREE SH'IPPING in 48 
4JO PRI NTcontinental! contig ious 
4 21) f'RJNT " LOSS THROUGl-t W LL "1N1 <WU ~ "BTLJIHR"States. 
4 30 P l':U.IT " DSS THROU H ROOF/CE IL1NG "INr<RLl ; "BTU/HR"

• NO SALES TAX C·Olh~·cted llll (• PRINT "LOSS THROUGH L.IIMl)m~s "INT <GU ; "EHLI/HR"
on out-of-state orders. c-1) F"Rlf\IT "AI INFILf~n1rnN LCIS5 "I NTWLl;"IHl l/HR"

• FREE Discount Price List 44n F'RI NT : T ·J7I NT <WL 'LI GU nu 
avai ,lalble. 470 PRINT "TDrAL HE~l ass "TN; "BTUIHR" 

480 PRINT 
90 PF,. INT "HE T LOSS REDWCTJ ON " tN1' ( (TL - TN) /TL) l t •( •l ; .. .-'.." 

5(11) PRHIT : INPUT " TOTAl ANNUAi_ HEAHNG C05T";H 
TOLL FREE OiRDER NUMBER 

6001531·7466 
~· 10

Texas & Principle Number 5.20 PR lNT "ANl IU L HEAT ING COST !'}{\ \..'1 l ·~GS•'5" : JN I <H t <T L- H U .'TU 
5121581-27·66 3 ( 1 P fU Mf "'lJO '1 0U WANf TO CHEC I ' THE EFFICIENC''( CJF OTHER" 

~'1 .. , INPl.Jl "J11PF:W·M NI ~ •. (f!l1ffEP l IF YES - 2 IF NO'"; .Fort Worth No. 817/625·6·333 
.-c;r1 [F "' I TH N 1-: S : olHI ·.:;·(I

Telex Number 767339 .•6 1.1 IF >:=~ THEN CLS 

~/i) f.,R Hl l "1)0 YOU ~h1NI ro RUtl nus PROGRAM FOR ANOTHER"
P·an Ameri·can 5A1:1 IrWUl " E<l.JI LDlNG -. f MfEF.: I Ti YES - ::'. IF NC11 ":"I' 
~'ii'(> IF "I' =1 r ..EN 60TCl 2(• EL SE CLSElectronics f.JiE)t) P F· M1 "EIJ ,RG'1' AUDI I PR0•5RArl rERl'llNATED" 
q-qq END 

I
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Dept. 11 • 1117 Conway Ave. 

Mission, Texas 78572 


NEW fort Worlh Branch 

Dept 11 • 2912 N. Ma fn SI. 


Fort Worth, Texas 76100 
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AVAILABLE NOW .... SYST'EM 2800 FROM SYSTEMS GROUP 
FEAT _RIES 

• :IEEE 	S-JOO llus CompBliblc S)"Slcm~. ZllOA • T<tble Top or Roc 1ountmbk 
B.a:st:d 

• 	 "'<l wilctml c: O~tl~5 on Rear Panel 
• T"'O ll- lnd1 Drh·c-s: Single or Doub~ Sidtd . • One Ye.lr \113rr nc on Enu.-.: Sy LCill1

Double Density Floppy Dis Dri\·cs or IOMB 

Winchem:r lhrd Di.!.k Drl\· ~ 


21! 12 Cf'/ M. 2 . ingk • ~e<I Flormi ...... ,$ 77~ . 
• 20MB Wiru;hcster and T mpc Bae up 2: 14 Cl'I t , 2 Do11hl~ S1de4 FlopJ)i-es. .. •• "42S.OO 

21119 'PI M. I 10 MB Wi'ncll~lcr & -- .. 1:·• • loc hicld~d arid Tcrminutro totlmbmud I Double idcd Ropp)' .. . .. .. 667~. 

• i·•• S •cm Soft~re e-le.;1io1> ~nclulle-< PI 1 •, 2tll4 MP/ M, 2 Daubk Sid~d Fla.pp.ks.. . . ~23S . 

MP/M• or 0 SI •·• Ul29 Ml'/ t, I 10 Mii Win~hesicr & 
I Doubled Sit:l~d r-topJ"Y .. _. i

• Sing)e-User or uh i·UM:r y~1 em , 
xpandabre 10 6 U. er" 

"i - 1110 l'UODl '< :TS 

i'~ ~) 4!.I HZ "l"'ral Ion wll h IM> wan sl ntcs 
• 	 IE:ISP. l'timJi:olif,I" timi 111t • 200 S 4 L la's 

~-IK't<>rY t><•emhl<'d , '"''~'<I & l)llr™-'tl in 
DMll UO ·a.t"-'. (Bank" 1•~ . <hown~ . .•.• $74!1.1'1(1 
D lfl4t)U 641( .................... ,............ . :s.4!'i.OO 
DM4800 SK ............. .. ... ..... .. ...... .. .. .'.lZ0.00 

DM'1Wfi32K ....................... .. .. .. ..... . 405.00 


0 'FIG RE A • ·oMl'LlffE 
WITH 201d GENERA.TIO ' PROD 
FROM Y- 'EM .RO P. 

CPC '1'8 LO (J11m'11I z. DA l"""'-a~"r hu~r<I 
(·1~1117.1 with 4 ..."Ti. I & 2 1mrnlld 
pr>r!~ .... , .......................... Jf:IH , l~l 

Cl'C~!l l J - qmr a< Cl't.'21110 hut 2 <(•rM 
pnrh. 1m!~ -· ... . ... . . .. .... _.. ... . .. . .. . . . -- ~- !l,lj _OO 
FDC2fl()] I .. fl..r·JI~' di k C<JlilrullL·r 
00.rd. up ·lu 4 >I flj.1('1dou b ~ d('d d rjvl!S, 
~Ill~(' ur do.1bl • cl.i!mily.... ... ... ....... J..l!J.00 
INO-~ O·I • 4 ch3nnt.'ll .criill 110 . . .. .. 329.00 
CllA -100 . Crumb.' 1«:!.iptnr board'. . $55.00 

CALL FOR OUR MO T 
RRENT PRI · ! 

•2n~ CJc"-Ct.~lofl is. a ltildc.nut or Mtanutrm:nl 

Syw.am 'and C011Lrol.1_. Cromi:.t H • tmd~rrn1f of 


somc111ro. Inc. Til1-Buk rs a Lr11-;;1k or 
W1h.,h, Inc. CP/ M ao.d MPfM 1>rc tr3dc"'lr ··or 
fl !Al R.(<(llfCb. OASI . I ira<lemu of Pi>aso 
Olk Snlcm>. 

16K M MORY $-24 
EXPAN IO KIT .00 

l'or App,1~. R. • 0 k~ybonrd , ~id)', ~ml ijfl 
01her ~!fflel'lu u~lng 4 116 dynamii: r~n15 or ~q~i · 
Yalro1. All I ·~ rt p:rimeMil~ubi~h• Ml 4116·3, 

. E 	 , b11med ·h1 aml fuU1' tc::s•~d . 

wabasli 


~" or sv.. .. ·ne1l.bk di lt~Hu ~nified Dia 
~HOr fr~ '"'ii h lllfi llV r~~'11urtf\ ~ar lfm iltd 
''" rr.mly 011 all " media. Sofl scc1ored iii ih· 
b3~k · box~ of IO. 

(1\dd $3.0U Jor pJ11.<t1r /lhmry rm"'1) 

',;n~k •itl<'<I. <in11:!•• cl<•mit~ ................ ~JI..~ 


•· <:in~I~ <idro . do11hl 1• rll:'n<i1 ~· . . . • • . . . • . • . • . ;)';'.!IS 
I\' dnuhk i idc<l. do11hlc d., "H)' ... , .... , 41U~~ 
5 1 -- ~ • ~J:l1> slded_ •ln~i.-d,1.-Jt~'. ............ 27.!1.'i 
5 1 , .. sin !le .1.i .:!, duubl•· cf ..,n,ft~· ....... ..... 211.!l.!l 


, loui;:~rl SOllL ......... .. ..................... 300.00 

KEC FDL 160 IJ mbl., ;l.J ...I) .... .. .. .. . .. .. 595.00 

M1·111orex 1:RX- IUI " Wirid1<.,,1«< ,,~ · [ .,, lmrd 
disl< ~M,·.-, HI mrii:~hyt<,,;.................. il,0!10.00 


TEll.M. : .H••1l1.iu1m rird.-r J.5,ll(I, Mt~f1mrm 
~lljp/Jl11~ n•1•l lumdllnl! J_O<J. Callj. r.~idt'rll 
nrltl 6 '"• .'ttJl•"I •ui . C1.n/r . r hrt·k\, .,\fa.\l.f"Tro1.1nl . 
\111rl n11tl 11urt'lidJr rirdr j .r11;,. qw:Jllfl"'-1 J•m•.I' 
d1ul imllr<rrfon nfr' rlr'N'/ill'd . Pru.11t~I dL>nUahlll­
tu aarl li'rfrinJ.: ur .sul1Jn1 frJ d1.11r1g,r- 1'J •1'tfmtrt 

J1r~~kr"". 

11>: E.RNATl Q , 011 DER! , A tl.I 1:; ··; '" JJ!rr ­
el•d> prin' j11r 111/ rJl'l.lr•n . Ml•lim 1ur• .</1j,,1.rfa1: 
cllal'/l lt $20.00. Ortl1>n u ll/1 lrt 11'J/ l"lrnl /trnd_, 
ll'W Ii<' <lt'lay...d. E <' , . jtmilK will In • r••l ur11.-'tl 
u·Wr !i"''r <Jrd r All prin..,, ar.· U. _ tmly. 

fi.102 PRODtJ<:TS 

,'.!I.A 
- : :; 
~ : ~ ~ I.~ 	 ~ ~ 

llETA 32 K BYTE EXPA DABl .E RAM FOR 
65tn AND 6 00 SY F.M. 

IM 5 KIM _Y t PET S44·1l 5 
•· 	 Pl 11 J:cn•11p~lil~l~ wi1l11he IM-63/SY.\l t<~I ll ­

<irm connt.-ctor bo)· 1 in1t n ri ' t an,~c> eonncc­
lor (mpplied) , 

• 	 ~ktniJJ)' boarcl :d~ c-onnl'C1.or plu !'.\ inl" lh~ 
MHOO S44 bl.IS. 

• 	 Connt.'C~ lo I' T uslnit an adaptor eable. 
• 	 <ei + 5-V anly, ~LIPJ•ll,'C! from 1)1., host oom­

1~111cr . 

• 	 l•ull clocumcntalio11 . A=mbloo and I le..:! 
bo1ucls are jtll8H~lt'U:I for ODe full ~·..-Jr. 
l'urclu>I! pru: ls foll~ R><flmdid'l!t> if hnu.rd ;, 
rL"1 tt nit.od . ulit.1~11m).(1•l witl1 in I day<. 

,'l:....,ml1l<,~I w11h 321< R.11:\1. ..... , ............ ;,.ifP.Oll 
& • 11..'d wilh 16K RAM ................... 329.oo 
13,urr hourd. m~nu.nJ & II h.urcl-to--1.<ct pn.rK 99.00 
NIT o n 1..,f~ · lit. Cot1r1<1.-ct ll~ 32K HAM ho rd 

1 lom~Kll'f8KPET..... .. ....... .. ........ .. 00.00 


c:::t e: ,.- ~ 
,___, COffiPUTER DC\.nCES 

ISUO W.COlUns AVE. 
ORAnGE, CA 91668 

(7J4) 6S3·Jga.o 

........ .,..,,. 
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PROGRAM OPERATION 

Sample House 
Data f rom 

Computer Disp·lay Worksheet 

TOTAL DOUBlE·PAN'E WINDOW AREA 
(SQUARE FEET) 

TOTAL SI GLE·PANE WINDOW AREA 
(SQUARE FE.ED 

TOTAL WALL AREA (SQUARE FEET) 

ii. 

132 

66 
3-002 

Comments 

find your healing· :zone 
from figure 2 

using the wor1tshee1 , 
find 1he area o1 all ex ­
PC>Sed surfaces 

the existing insulation cannot be 
~actiy de termined either. Also, 
dampness and uneven thickness wiU 
alter the heat-transfer prop -r'ties of 
insufatfon. 

ln short, some assumptions are 
necessa.ry in this program to ex press 
~he heat-loss characteristics ·of the 
home. For most houses, however, the 
evaluation provided in th is program 
is reasonably accurat·e for selecting 
the best. heating energy-conservation 
plan and determining the approxi· 
mate saving in hea.ting costs. • 

TOTAL ROOFICE1LI .G AREA (SQUARE FEET) 
TOTAL DOOR AREA {SQUARE FE en 
R·FACTOR OF EXISTI G WALL INSULATIO 

R·FACTOR OF EXISTI G ROOF/CEILING 
INSULATION 

Heat Loss Prollle Displayed 
ENERGY·fFFICIENCY IMPROVEMENT PLAN 
ADD WALL I SUL.AT ION 
ADD ROOF/CEILI NG INSULATION 
I STALL STORM WI DOWS 
CA.ULK A D WEATHER STR IP 

ADDED R·FACTOA OF NEW I SULATION 

Heat Loss Profile wllh Plan 1DJsp layed 
Percent Heat Loss Reduction Dlsplayec:I 

TOTAL ANNUAL HEATI G COST 

Annual Savings rn Heating Cosl 

Displayed 


1500 
42 
9 

20 

measure the existing in· 
sulalion lhickness 
and fioo the R·fac:tor from 
table 1 

(see figure 3a) 

1 
9 

(enter 1) 
(enter 2) 
(enter 3) 
(enter 4) 
c l'loose plan • 2, 3, or 4 
hoo R-lactor of Insulation 
to be added from tabe 1 
(see figure 3b) 
(see figure 3b) 

900 add last year 's heating 
bllls­ 101al annual cos1 

(see figure 3b) 

Sevmd publications are avail­
able from the US governrneP'lt to 
aid iri conserving home heatjng 
energy. Among them are: 

Budding Sdence 164 
Retrofitting Existing Housjng for 

Energy Conservati.on 
Making; ·the Most of Your Energy 

DoUars 

These and other publi.cations 
can be obtained by contacting the 
US Department of Commerce, a­
tioncd Bureau of 5.tandards, 
Wash.ingto;1 DC 20230. Your local 
power utility company attd your 
home heating fuel supplier may 
i:ilso be able to provide you with 
literature. 

Figure 41: An armotated repres1mtation of Um information requested by t12e. program iri 
listing 1. Data for IJ1e sample ho11se is given. 

SCA SUPERa1BUYS 
UPS ANYWHERE IN CONTI E. TAl U.S. 

(1) F~Ee DECDDEll l'WS plus I Dlttnure 

dHCl!b•flG 11>.Jr new ~~F ·VH~ Conwrililln ~ II 


ate y&Jf! s ny ~lld·119 us your rr.t . 
 FREE 
alllldei.s ~nd a" 1 Be stimp 
© YHF 'IMACTO R· TU!l(Jll. 300 OlllM lllQU I 

Jun ble rat Cll.lnnm 2-ID· IJ . solid ·sl'.a~ 


M- Or il!.ld ng 11.l!M ~ lat ;rtt ~~­


s..1~s 


fl) DU DN~ME P'OW'fR SUl'l'l.IE$. ~V.16A 


~~ ~~1us1aole '>d IC 1~u la 1 !!d lo!IMI 
 s239s 
lor C' 00 ' omw l•HN!ied •llli lrumenl$ c•~ ... 

l!Mi' · :!utP'u~ 

, © S.FOOT T LE'lli!O!IE COJIO w1tn AMP 
lll'i nd , ....:.it· r 11no11e· ck al on. ~nd . anil gg * 
~-s~·lu9 liUlls .i 1h Cl'>tf q m;i ltr · CIL 
p..c~d ., ' i 4g !!V­

·c •• "' ~"cQI brg• ~· tty lclng qu11t11I001 

SCR tL~CTRon:ic~iNc~ 
9533 Vais; Vrew SU'e!! CYll'='!t. CA 90G30 

$10,00 t.! r . , OltDER IWIOL1!1G/$~ lftiN~ $~.DO 

l'•y Oy Cl'I E-CK. M.O .. VISA. MIC. C.0 .D. 
IZor Frjiil Buy&rs G 11ld~ CIJCl\11 No. 000 

·Clrc:lo 330· on Inquiry oan:t. 

9 TRACK TAPE DRWES 

800 BPI $2400 
o1'5 IPS NE"WIH 

F·Ul.I. MANUAl. OAiGIHAL 
$48!0 VALUE llOXES 

P ~T!C Woit.I 1&40A-9-'.5 
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1 	 SUL•.0 _ !ft. fMfa; Hf' 11.AHD.AJllO A.NI CCHlilt'Ull~I 
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Ifyou "Yant a choice 

1n p_r1nt vvheels_,

here's the first choice 

in printers. 


I 

~~~"'-"Jl6.. ~- ' :- - ... ~~ .. _ ,.,,.. - • • ­

The Diablo 630. 
It~ the first printer that lees you use eicher metal or plastic print wheds.. o you can 

choose th print wheel that's jnsr right for th job. 
The 630 works as.v ell with a 96-character plastic daisy print wheel as it doe with an 

8 -, 92- or 96~character metal c:l'lis) print wheeL In over 100 different type tyle . 
Every 630 has few-er moving parts than comp ritive 


printers, which makes it more rdiabl . And it offers un urpa sed prim 

quality. Compatibility \~Titl1 Diablo supplic . And bi-directional 

printing capability. 


if )'?U \.Vant t ·change }Our print wheel you ll just have 

to chang 't ur prmter. 


To Diablo 630 printer. 


Diablo Systems 
XEROX 

Clrcro 11 Bon lnqul ry card. 





in the nati:onw,ide 

CompuServe Adventure Tournament. 

Prizes: Grand Mast,ers win two 

hours of free time on CompuServe. 

Runners-up win a CompuServe 
Adventure T-shirt (Grand Masters 
w\n this too.) 

Everyone who enters can, on 
request, receive a ilarge poster of 
the Gray Morrow art on the opposite 
page in-full col:or. We'Ucharge your 
account $2.00 for postage and 
handling.. 

When? Starting at '6 PM local time on 
Frrday, October 30, runn ing through 
5 AM on Monday, November 2. 

How? 	 Since th is wi I be our first nationaUy­
advertised tournament, we may 
have to make some last minute 
changes following our "in-house" 
tournament on Labor Day. So 
check the "What's New" section of 
the CompuServe Information 
Service for details preoeding the 
contest. So ·enter. Collect treasures. 
Slay dwarves. And practice, prac­
tice, pracHce. How etse will we be 
able to afford the T-shirts? 

5000 Arling1on Cen tre Blvd. 
Columbus, Oh 43220 
Information Service Division 
(800) 848-8990 

If you 're not already a member 
of the country's l'arg.est personal 
computer network, g1et on-Une now! 

How does It work? 
Your computer lalks to our computers. You 
need a modem and some special software. 
Software ror the TRS-80 and Apple II 
computers are available at many Radio S!hack ' 
outlets and all Radio Shack - Computer 
Omters. Alairi users can amess the system 
vi'a Telelink r. soltware. Persons ·owning olhe r 
brands of oomputers o.r terminals can also 
purchase the CompuSel'\le Information Service 
through Radio Shack . In more than 260 
U.S. cities you can reach the CompuServe 
Information Service via a local phone call. T he 
cost is $5 per hour, billed in minutes, to your 
ch~:irg. e card, for service betwee.n 6 PM and 
5 AM local lime on weekdays and all day on 
Saturday, Sunday and mosl holidays. Limited 
daylime access Is availab!e at a htgher rate. 

What do I get? 

There are more lhan 175 topics listed in the 

on-line index. Mosl llrst-time us'9rs are 

interested in: 

1. News. weatller, sports. We otrer the 

electronic edilions ot many or lhe major 
daily newspapers and the AP news and' 
sports wires. 

2.. CB simulation. " Talk" to other computer 
users anywhere in the ·country. We also 
offer etewonic mall. 

3. Games. Many, including the multi·player 
Space War, Star-Trek, four Adventure 
games. 

4. Finance. Again, a wide variety ror bolh 
historical and current data on stocks, bonds 
and commodities. 

5. Computer user gr·oups (including national 
bulletin boards) and computer 
manulacluire rs newsletters. 

6. Home infonnallon .. Fam ily Service. 
Government publicalions. Aviation news. 
Energy-saving lips. And more. 

When you are ready, CompuServe Information 
Service can provide you with a lot ol b·g 
mainlrame compuler power. But s~ a 
demonstration at Radio Shack righl away so 
you can get on-line before the 1ou namenl. 

RacflCl Shack and TRS·BO ate trad!lmarkS OI Tandy
Corporation. ATAFll and Telellnk are 1rilQemarks Qt ATARI, 
Inc. App6a is a trad1tmark or A,ppltt ComJX,1ter. rnc. 

Clrele ?'9 on li'IQ ulry earrl. 



Bridging the 10-Percent Gap 


ln my spare time, I'm the ad­
minjstrator of a nature center .in Mid­
dletown, N w Jersey. We have a staff 
of five, an annual budget approach­
ing $40,000, a mailing list of 1500 
names, annuaJ attendance of 10,000 
visitors, and a need to type and/.or 
mimeograph letters, handouts, and 
other literature. (H you wonder how 
we can support five people on 
$40,000, we can't; some staff mem­
bers are on the payroll of other agen­
cies.) 

And if you were wondering what a 
nature center has to do with com­
puters, take a minute to think about 
the figures i.n the Ei.rst paragraph. 
You'll soon see that we were absolute­
ly hurting for a small computer. 

This article describes our problems 
and ventual success in ·computeriz­
ing many of t.he office functions at the 
nature center. h's one of many similar 
stories, I'm sure. Bu~t there are also 
many small businesses like ours, in­
cluding grocery stores, museums, law 
offices, and other finns, that could 
benefit from computers-but won't 
because of ·he lO~percent gap. 

The 10-Percent Gap 
I make two daims: 

1. 	There is already available a wide 
:range of excel.lent hardware at rea­
sonable prices that can perform the 
functions a small business requires. 

2. 	There is aJso an enormous range of 
available software that wiU almost 

Paul T Brady 

91 Maiic h:lre Dr 


Midd1eto:w11 NJ 07748 


do tbe r~quired job. It will do a 
90-per.cent jiob. But to bridge the 
10-percent gap .requires experience 
a:nd effor~s far beyond the abili ies 
or inten:sts of the typical small­
busine5S owner. Thi$ 10-percent 
$Oftware gap is holding back a vir­
tual exp]os.ion of data processing 
into small busine86es . 

Background 
My computer work began in 1958, 

programming th!!! TX-0 computer at 
MlT 'n machine language (what else}. 
I have sampled many other com­
puters and languages, generaJly using 
minko:mput:ers and microcomputers. 
By profession, l work at Bell labs and 
specialize in performance measure­
ments of mid-size systems, especially 
VAX/VMS systemfl (made by O:igitaJ 
Equipment Corporation). I also spent 
many years designing and testing 
human-factor interfaces to computer 
systems. 

The nature center grew from a citi­
zens' movement in 1969 to save land 
for a park. We suC<:'eeded, and now 
have a fine 250-acre park with histor­
ic buildings and a new nature center. 
The n.ame of the park is Porky 
Park (an Indian name from the 
1600s). It is operated by a citizens' 
committee with an !!!xcellent profes­
sional staff-who have absolutely no 
background in. computers. 

We Needed Help! 
The first warning that we needed 

dat:a processing came from our in­
ability to manage our mailing 1ist by 
hand. Just try hand-addressing 1000 
envelopes! So I wrote a program to 
print labels from a name-and-address 
file and put it on a timeshared system. 
For many years, this program got oc­
casional use whenev·er we had a mail­
ing. 

But there were probJems. The com­
puter system was often down for 
modifications, especially in the eve­
ning hours when we usually used it . lt 
was not available to our staff, we had 
no dial-up equipment, and we often 
wouldn't have daytime access even if 
we could dial in. But the most serious 
problem was that I was the only per­
son in the world who knew how to 
use the system. If anyttdng happened 
to me, good-bye mailing Hst. We 
finally r·eali2.ed that we had to become 
self-sufficient, and that several people 
had to be able to manage the Jist. 

The sec·ond need for a computer 
was .realized soon af er we opened the 
park year-round, Our accounting 
system, managed in part by none:x­
pert s!!!cretarles and in part by 
volunteers, was a r·eal headache. We 
often met at nights, pounding on an 
adding machine genera ting yards of 
tape, trying to find minor errors in 
entering checks or locating missing 
deposit entries. The .annual tax-return 
time was a n.ightmare, when we 
usually had to plow through every­
thing ayin. 
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Searching for a Solution 
ln early 1979, we came up with 

partial specifications. We had to Ht 
the mail iag Hst on one floppy disk; 
this demanded either 8-inch disks or 
5-inch quad-density disks , We needed 
an impact printer with adJustable 
tractor feed {for labeJs), and, if possi­
ble, of letter quaJity for secretarial 
work. Finally, we needed a video ter­
m.inaJ ; we did not care whether it was 
separat or incorporated into the 
main co:mpute:r.. We had no need for 
video graphics or color, so we could 
use any standard terminal. 

We began by visiting a computer 
store, a nicely decorated operation 
with impressive-I ooking equipment, 
We were greeted by a friendly sales­
person who asked what we wanted. 
Aftu we explained who we were and 
what we needed, he immediately told 
us they had the solution. This so­
caUed solution was a $15,000 system 
with bells and whistles, a dot-matrix 
printer, etc, far out of our price range 
and probably not even :suitable. After 
finally getting down to a system we 
might be able lo handle, we engaged 

,;, 

in dialogue such as: 

CleTk: "Suppose you wanted to p]ay 

chess.' 

Us: 'We don't want to play chess." 

Clerk: "But suppose you do." 

Us : 'We don' t. We want to do ac­

counting and mailing~Ust manage­

ment." 


A litt!e more of th:is and we got to 
see the manager. We asked if the 
BASIC system, or any other system 
that came with the machine, bad 
decimal floating-point arithmetic, as 



opposed to binary floating-point. 
(Binary float"ng-point can have 
round-off error on frillCUons, in· 
tolerable in accounting. Unti] recent­
ly. most microcomputer systems rep­
resented numbers only ~n integer or 
binary floating-point format.) The 
manager answered that their sysh~ms 
had gre.at precision, certainly enough 
for dollars and cents. We explained 
that we were not ta]king about preci­
sion, the number of digits supported, 
but the way decima.l fractions were 

stored internally . The manager got 
angry and condescending; we got dis­
gusted, No sale. 

The next few months produced 
similar encounters. AU dealers 
daimed to have just what we wanted, 
except that they never bothered to 
ask us what we wanted to do with it, 
or .anything at all abou t our business. 
Th.is is one of the fundamental prob-
1.ems of dealers . Because they spend 
so much time talking to computer 
freaks, they assume everybody wants 

to p]ay with systems, languages. and 
various gadgets . We don't. Our busi­
ness is running a nature center- not n 
compu.ter cen ter. 

Because dealers spend 

so much time talking 

t 10 ,computer freaks, 


they assume .everybody 

wants to play with 


systems and languages. 


W&a1t Causes the Gapt business applications of computers. 
What ot1Uses the gq betwee11 soft· It ma.y be possible to establish a 

ware technology and business applic~ science of co.mputer applications. lt is 
tiot:is7 One reason .0011mmnly cited is cerl11inly et challenge to write a new 
computer scientists' preference to de­ lan,giJage or operat:irig system, but it is 
oelop new theories ,and .explore also a challenge to develop a discipline 
nbstract concepts, rather than develop U1at studies applicl'ttiol'!S. How mariy 
applicati1m techniques, computer-.sdence graduates, know the 

This is tllustmted by the "Letters" el'em1mts of accounting? How many 
column in the D'ecember 1980 BYTE. have studied ,&u.s:iness administration? 
Tlwrll is a letter a!1m1t a lan: These people areg~u~ge that very brigJ1t, mid if 
will generate a program that will they are iuposed to the practical prob­
reproduce it:self. There 's another about lems busines:ses encounter, .tliey mny 
stack problems. There'i; a whole sec­ discov.er that applications i$ itself a 
tio.11 of comments on t'1e FOR TH Ql'­ challengi11g pro.blem. · 
tides in the August issue. There's even We need better standards of com­
someone who wimts to he.Ar more mercial software. I am conulnced tliat 
about SNO.BOL. (Now there's an a common ,language is hopeless; 
oldief) lt's clear there are some pretty BASIC comes as close as any, but c-0m­
sophistic11ted r:eaders out there. puter scientists get Ill when it is men· 

In my profession as a computer-sys­ tioned. (l can empty a .room bystaling: 
tems analy.st, J often interview "BASIC is my language, ,11nd GOTO is 
oomputer:--scill'ttce graduates, It is a my favorite instruction ." Menbo11ing 
common lt:1menl among interoieweri; COBOL also produces some pretty 
f~t au we get are people who (1) want nMf reactions.)' Perhaps we cannot set­
to design a new compiler, or (2) want tle on a standard ltrnpitrge, but at least 
to build an operating system. TI1ey are it should be orie that is widely .ac­
t'3ught the mathematical beauty of cep.ted. 
slack-orii:mted languages, or list pro· Software should be e~y to modify 
cessors, ,11tu<i' s" on, and would be rigl1t or .e;cpm1d. Maybe 1 am old-fashioned, 

1at home with those who :wro,te the let­ btd I prefer to get sourl'.'e code; it 
ters to BYTE. would have saved me Jiours with our 

J am certain there's a plal'e for pu~ North Star syst.em. At least, tables of 
prqgrammiftg in our society, but J trarufer vectors .and interfacl! h.ooks 
think the real prizes will go to should be documented. 
whoever CQ11 make comp1Uers P~rhaps what we will euentuaUy 
i111derst1md,able and useful .to come to is 011 industry, already being 
businesses. established, of fmsinesses that spedaJ.. 

ke in installing software for otJ1er busi· 
The:Twain Must Med nesses. It may be similar to the auto· 

The first part of the solution .is to service industey. I have no idea how to 
gfoe people the necessary .backgmund, fix ,11 car, yet l btly one with some con­
Train them fr1 night school, and train fidence Jl1at my local mechanic: (who l 
their diitdren in grade S<chool. Don't J11~ppe11 to think is preUy good) c11n 
train them liow to build self­ take care of wh.atever happens. The 
re.producing programs (unless they amdogy is far from perfect, but 
r:eally uuuit' that), ~mt train them in perliaps it fielps make tl1e po{rit. 

Our System 
Eventually, from the wide .range of 

equipment and operating systems 
avaifab]e, we arrived at our current 
configuration. It indudes: 

• a orth Star Horizon computer 
with 48 K bytes of memory and two 
quad-density disk drives (each disk 
has 360,000 bytes) 
•a Perkin-Elmer Bantam terminaJ 
• a beautifully reconditioned Perkin· 
Elmer Carousel printing termina1, 
donated by the p,erkin-E1mer Cor­
poration (whose computer division is 
in the town a djacent to the park ; 
deady a special case for them to do 
this) 

Some of the q uipment was pur­
chased with $pecia1 private grants. 
No membership funds were used. J 
emphasize this because we have not, 
unfortunately, reached the point 
where contributors think positively 
about using ~heir donations for a 
computer .. Typewriter, yes; ·com~ 
puter, no. Let's hope thi attitude 
soon changes. 

We are very pleased with the 
equipment, but many other ma:nufac­
tur,ers would do as weU.. There is 
much fine hardware on the market. 

The main problems occur in ~he 

software. There's plenty of soft­
ware-but virtually none of it bridges 
t:he 10-pe11cent .gap. 

Why Software Is Inadequate 
Here are some r~asons why com­

mercially avaj]able software was 1.m­
uitable for our business: 

1. I t is too complex. l purchased the 
manual for an accounting program. 
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H1g11 reso1~1t 1on . Clo 
,1noressable 9raplitcs wi h 
11f'1TICill reso11.mon of 72 Clot:S 
ir-r 111Cll amt up to 82 Clo,ts 
nn 111cn 11ori2onrn1 
1l'SOlunon. 

.11 oie sl'leet feeder rs verv 
, 1 1PI<' o use The only 
·.1nr load feeder ava11able 

,,,, rtl<' mar11e md·av: 

"Q . ." covef ree1uces noJse 
to an office comfort level. 
Hlis Is an opt11ona1 feature 
to our srandard sound deacr· 
en ing case. 

1K ~ta nciarCI buffer oem1 Its 
r lie BBC ro print while 
recew1n9 dara. The optional 
2K IJlJffer il•ilOW$ (I 1920 
c11a rac:rer ,dump ro the 
printer treeing me CRT. 

The FeaturesLeader 

1nteg1rated Paper HandHng System Letter Quantv ·Capabmty 
D 1a1rraccor/ frictlon feed allows use ,of pin feee11. Hie 88G provides a selectatJl,e 11 x 7 serif style 
roll or s1n91,e sneet paper. dot matrix for corres1::mndence printing. 

Ve rs atile Interface C'ost Effect:Jve 
Da a inpL1 from most com.outers can be sup­ The 88G r1as more features t t1an any ot t1er 
ported tly rne 88G. RS232C serial and Cen- impact printer in it s price class. First compare 
. ronics • tvoe para llel is standard. Options can the quality of tl1e 88G , t hen compare rne price 
be added For current Jooo, IEEE t'.188 and h ~gh -the 88G wins! Single unit price is less. than 
speed se ial inputs. 5800.. 

"Opflona l 

Inc . llil26 Sou h Cemu1 Onve Sal£ L<ike Cjrv. U a11 84107 1801) 263·308 1 
Ttie Printer People 

Catlklmla VITEK !714) 744·8305 Compurt>r Po:rentlals 12'06l 453·9777 Coto:raao Pl.SM~~ C30i!il 773·1'218 1mno1s cw E1ectr0nlc Enteri;irl$e$ 
l~"ll~'l~\·41Q!!;l tA~naetnn•tts Butll! C617J 965-1080 M llnn&Kl·ta Boh· g & A.~~lates 16121 ·922-1011 New Jersev H'llnsel'I & MUlll'le$ 1101>6:52· 
7055 Oregon croware cS03 16Z0·8 1SO WasllTnaton Mllemware 12061 4S1 ·8SSG P• nnsvtv.anla QED Bec:tronlCs. C21Sl 674·9600 'lilun PLS Asso­
cla~~ r801 ~ 1166 ·8729 liitflroatlona 11E11ra.pe. Rus~t lristn.iments. Lea . ~07341 86814 7 reiex: a.12912 1 lnite m 11.tron:il, Slntel. 4602 1 !Hl4·3435 
Tele~·: 16 S.·745 Carwd,a "'°"~go m161 Q~9·'276 1 Texas ThOrmn DlstnDutnrS 12141 2H·S744 

Circle 252 on Inquiry card 
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correct.i:ng errors is BACKSPACE in 

..,,,,, 

McG~~:.. _!i!t~a!?0r,~~~1it ;.;;;;;,~;;,~.'. ::~'.~~;~~ 

for Distributed Data Processi.ng ;1 221 Avenue or the Americas a ... 10 itnri 

Photo 1: The 11at11re-center .computer system comi.sts of a Perkfrl-E.lrner Bantam ter­
mimd, a Perkin-Elmer Carousel printer, and a North Sta·r Horizon computer. 

but decided it was overkill for our 
sman business. Many files were ma­
nipulated, S-digit account numbers 
were used, and fairly elaborate forms 
were produced . All these were way 
beyond our needs or ability to han­
dle. Jn another example, most word­
proc:essing systems are fine for profes­
sional secretaries or typists, but they 
have a bewildering array of f·eatures. 
In one popular text editor,. virt\Jally 
eve.ry key on the keyboard assumes a 
special escape role in editing. You can 
insert, search, delete, search and 
de ete, r~format, and on and on . 
2. Much of it is too expensive. We 
a.re a smal1, nonprofit corp.oration; 
we barely managed the funds re­
qui:r-ed for the h.ardwar~. We simply 
cannot spend hundreds or thousands 
more OP software. 
3. The prog;ra.rns are incompatible 
with each other. The key used for 

- J' _ "" t • b y ·ames •~1!'.u: m 
•. The man ge~ernlfy acimowledg~d !o M !lie 
computedndusrry·s mosl' widely read au­
thor. best allended teccurer, and loremosl 
au-lhonty on the soc;alcmd comme1C1alim · 
pact of compurers. •· - Compumer World 
"Drsuibu1ed processing is /1.ere to stay ancJ 
will Change lhe war hardware and SOllwareaie rmpiemeflteCI.·-James Mar11 

one program, DELETE · n another; in 
.one program, you specily ine range 2. 
through 35 as "2,35" and in another, 
as ''2 :35" ; the leuer "s" stands for 
"save Hle" in oae program, "w" is 
used to "write" (save) in another. Our 
staff would never be ab.le to keep 
these straight. Some vendors a.re 
overcoming this problem by offering 
complete packages . This is a step in 
the right direchon. 
4. The commercial software is nearly 
impossjble to modify . Much of it is 
shipped as machine-language mod­
ules. I have years of bit-picking (or 
bit-twiddling) behind me, and l stil.l 
find no beauty in deciphering a mem­
ory dump. Or the program is in 
Pascal, or C, or whatever, and we 
don't have a compiler for that lan­
guage. 
S. Many programs require disk 
changes and other pobentially danger­
ous procedures to run them. If profes­

•N.Y.. .Y. 10020 ' •· · 
: Please send me - • copies o1 : 
: DElsign and Strateg.y1or Dis~nbuted Data: 
: Prooessln,g by James Mar Im a l S37. 50 . ~ 
: MaslerCard Visa_ AmerExp_ =

• -
.­

: Accoon1 No. Expires ___ : 
•• ame ____________ 

sional system managers sometimes 
get disks mixed up, what about 
11 ature-cen ter employees 1 
6. The most important reason of ail ; 
the programs don't do what we re­
quire . Thus, even if we r·eceived a 
package of compatible programs, aU 
with the same human-factor .inter­
face, we would st.ill have to make 
many modificati.ons t·o suit our n eds . 
l 'U illustrate this with two examples ; 
the salary program and the rnailingr 
list manager. 

A Salary Package 
A salary program i:S very usefut 

Employees work odd hours. Some are 
paid weekly, some hourly . Dedu~tion 
sta.tus for an employee might change 
during the year. ParMime workers 
come and go. Income tax W-2 forms 
have to be prepared every year. h 's 
nice to automate this. 

An.advertisement offe,rs a "power~ 

ful, flexible payroH program. FederaJ , 
state, Social Security, etc, withhold­
ings are automatic." But we have 
some locaJ obstacles. 

ew Jersey has an unemployment 
and disa.bili.ty tax that affects only the 
first $7500 of income on a per-person 
basis . This threshold is crossed at dif­
ferent times by diffe:roenl employees. 
Mary Smith's year•to-date wages la$t 
week were $7404; this week they were 
$7581. We have to r·ecognize tha t 
$7500 was crossed, and tax only the 
proper fracti·on ·of the week's pay. 
The $7500 figure changes as state 
pol icy changes. Does the ''powerfuJ, 
flexible payroU program" handJe this 
tax1 !Various other states ha1'e excep­
tional procedures that create pr.ob-

Here is clear stra1egv and illuslratl!ld techniques ol : Address ___________ 
good design rordislributed processing . The aulhor : Culy State _ _ Zip ___ 
skilllully builds understanding o ~tie complex Lech· , • 
nology. 637 pp. S37.50 : Adel s.a.ies tax plus $2.50 poslage, 1andlin9 ~ 

__________ _ . " ..... ... '!' .. .. .... .... "" ... .... .. ..._______•••••• + ~ ~ ~." ~ ~ ~ 
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T,he Text Solution for APPLE II® 

Now APPLE II® Owners Can Solve Text Problems 


With VIDEOTERM 80 Colum1n by 24 ine Vide·o Disp~ay 

UtiUzing 7 X 9 Dot Character Matrix 


Perhaps lhe mos t annoying shortcoming ot he Apple II' is lls limilation of displaying only 40 co lumns by 24 lfnes of 
lext, an m uppercase. Al last . Apple 11 • owners have a reliable, trouble-lree answer 10 their text display p'objem. 
VIOEOTERM generates a full 80 columns by 24 lines of 10:d, in upper and lower case. Twice the number ot charac ters as 
the sland<iircl Apple W display. And by utrnzing a 7 by 9 character matrix, lower case letters have true descenders. Sul 
Ihis is only l he slar . 

VIDEOTERM, MANUAL, 

V~DEOTERM 
BASIC-s 	 VIDEO Efl 11s!s El"-S.IC pr~rams, both 11>1<!9M and A(!lplesoll, ui;1ng the enhre l!O 

eoluM~~ W11~<>1JL spl1111ng koywt11ds Full 00111ng capab1lll< s a• olfG•41d ~sm~ ,l>n 
£SC.ape ~ey Sillqweon~es for c~rsor moveome" I With proo,os,1on lo< !10tll&la•1 le<l 
Ymlrln u11l1z1ng the staMard ~ntrol-S entry And simultaneous oo-s.c cen d1S• lay 
al 1 · 10011 !J prinl 

rn~ l!JJl~ l1(1fl cl VIOEOTERM 1n ~IGI :l prl'.>w1~~$ P;ii~c~I 1mm d•al9 cOti 1<(11 or 1 
dL&Jllirj' 5"1C8 F"aS!:al 1eco11n1z S !11'8 ooarcl il-'5 ii Slandarcl >lcle-o di splay lermll>al and 
uea 'S IL ~5 &we:~ No CIJ.aflljC!S a•e ~eeded 10 Pasc:.al's M ISC I FO or GOTOXY l !le"!l, 
~1010.U'[)ll c11~ I Ol1i 11al10ll du . c: l 1011$ alt! pr0..1d<1d All eur~OI COtllrO.I cMr:K: I~~ 8rC 
ltll!'f'll ICQI 10 standar!l f>a~al c1e1aull ~ 

Ol~~r 	 ~e ~.,,,. MJ~ro~I• Sol1 ~.a.id' •s su~po•141d So is 1 JX11;1ular D C. il)'9S Micro• 
Boards 	 mooem 11 · , ul1 llz1~11 ~uslom1zed PRO,,. ••rmware a.alla/ble 1<orn VI DE i l\e power­

ful E.usyVI• 11er· Proles!l<on~I W<Jo'd Proces5•119 Sys,tem a11a olh~r word proeM~or~ 
~r now ~n1r..,11 IJI ~ w1 Il'I VI OEOT R Or e I " Mou1U;lJl'I K w"r'' RO Wl•L r 
to• olher ~OM p•OoQrilf1'1me•J lo oeneralo your own c111s.1om ~t\ilratJe< ~1s Nal~r<1l· 
If VU:lEOTIER c::oniocms 10 11 ~pie OEM gv1del1nu, as,su1anoe I t\81 you wl ll l\a!<'e 
no l;(ln•11i;.I"" w1 1rn c;um':rnf or £u~Ul'G' Appllb Ll r xp ns100 ~,r(.1~ 

A.d fttlC~d V•OEOTEFIM'~ OB·b rd ~~ynch•onou~ <;ry$1i!ol o;IQo;I< c11su•O$ tho;:I< r·fr® ;io;I r d1~pl~l' 
itl rdwo1re 011ly lhe s·~e GI lhe Pascal tanguage card. VIDEO EA ul!llzes C'-'OS and lo-"' J)Owe< c.on· 

C>e-sl9'1 ~";~:i11onn~c;-;....,ll ~~~~J, {°~lr·o;,e:;;,~~ ~f . ~~a:;, ~1~:~:;~.,:.~1;ynO~k.~~~gn :;:fP:;:,1• tsU'f )H, - ,1 and mpul conneclors. lor a 11~1> 1 poil P<obl om:;. aro clo:>ion.o<J 001. l>OI In
812H56789:;< •> ? 

A'r~ o lAble t'he P-rillrc 1~ploi!!~ mi)')' b i\U r d 10 •M,.M~lll' v1ou.a, d•~Pl!flying iJICk i;.t\ir;iu;l<Qf~ °" tJ wh1 I 
t RHHfG HlJKL HNO Op! ions r1eld P110Ms con1aonmo al~e•na!e cha•ac•er 5ets. and graphic symbol$ a.re aY<11lable lrom 
P9RS1U\1 WXVZI ' :1· _ V•de A s .. 11cnplale opl•on a110-..s yO<J lo use 1Ile 5ame ••deo mooi tor lor e1 Iher 1toe 
1 

~10 OTER A 01 lh $1~nd~rd J.,pplc II' d1~pl:t)' . II ,,M11y eh:ang1n.g d1$pl<!y$ Oy ll1ppl11g"
~bdei3h 1J klano 	 s-ngl o !Q111)1e s."'1 Jch The ~wllchpl~t il$:>1t111bl~ tnGe• I · mlo orni of 111 rlt<!• cu1-0u1:;. m I l'llt 

Appl& u- e.ase 90. 1 1he JogglQ ~w·•ch jg ll!"addy lllCCOSS•b'e And '"~ V•de !( EYBO.A Dp~ rs 1u1·~xyz!: )'I E HANCER c~n bl!' l'Hl~lled. allow1 upper '"'lower eas.e c'1a1 eler et111)' direclly rrom 
~°"' A• pie 11' :C')'bo;ird 

Firm.we rt 1 K GI an ~0,.1d AOM 1m'tl\"~'e ConlrOI~ all opef:>L10. GI lhe VIOEOT£R No rl\actune7X12 MATRIX 1.anouaQe p~IChei are ~~eded rar "°'mal VIDEOT ERM u5'! 
8X&O OPTIONAL Fl rmwAre Vettk>n 2.0 

Cll..ar.aCI ~1t: 	 '1X9 J l.Jlrl Oosplay ~4 • 80 Chill de~enderst 
Options 	 1 » 12 mi)llri.; ophon •B ll 80C7 • 2 mal11x I I\ I !llr$J 

11.ll~mllll~ uwr deh nab le 
( w.1i= L(!;f '!l~I ai:ihon 

l'' IUl 1 ! ll•,· ,I ln'l'il':!r~i: 'l'ldl!O Op 11on 


ll2!4H189 : i «•>' 

W fl1 10 kn.ow mOo!e-~ Cool.acl r°"' local ApJ>le deale• looa.r lo< a <Jemonsl<al•on VIOE.OTE.~M 15 il>'a1Jabr~ 
1 1ough you• IOC.ll a,,.1.0. or d:1~1le l lro;n Vodex In CO<'va.ths, Oregon Or 5'!'1d la< the VIOEO E.RM Owner&

UBt iUiH!J~LMIG 
,unuv unZt \ JI 
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7X9 MATRIX 
PAICE: • VIDEOTe RM lr>o;lud•$ m1n11-1l ·$-34.S 

Ja__ppie •'1115 1l•~ op1.J11p;g11r~1rwe. • SW•TCftPLATE S Hi' 
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1ems for g1meral-purp.ose payrol'l pro­
grams .. ..RSS] 

The workmen's-compensation 
audit usually requires salary to be ac­
counted between arbitrary dates, 
such u February 1 to August 20. Can 
the package handle that1 

o matter what pa.ckage is offered, 
we will find something we need that is 
not included. 

The Mailing-list Manager 
Many mailing-Hs~ managers are of­

fered. They usuaUy contain various 
fb:ed Helds, a few i.nduding specia1 
key.ing fields. Surely we c-0uld use one 
o.f these. 

Probably not . We had eight years' 
experience with our first mani.ng-list 
program. and developed a 1ong wish 
list for the next one. We don't handJe 
just aames and addresses. We handle 
memberships. We want to record 
con tribuHons and remarks. ]f 1ack 
Armstrong donated an enlarger for 
the darkroom, we want to record 
that. We might want a list ·of all peo­
p.le who ha e cont:ributed since last 
September. Or all those who con­

tributed last year, but not this y·ear. 
Or everyone who ga.ve more than 
$50. New contributions have to be 
easy to enter, and an automatic purge 
should be done on ve:ry ol.d ·Contribu­
tions to keep the file size reasonabJe. 
Key fields should allow "ORing" 
categories, such as "volunteers or 
patrons. " The program mus prfot 
labels, give statistical.analyses of con­
tribution records, and have internal 
checks on zip code validity. 

lf such a program is marketed, we 
didn't find it. And these 11equirements 
are not at aU unusual- they are what 
any busin.ess such as ours would 
reasonably require. 

Software Development 
Jn the foll of 1979, uncertain how 

much software we could purchase 
and what it would do for us, we re~ 
ceived our North Star computer.. It 
came with BASIC, DOS (the orth 
Star disk operat.ing system). and a 
few memory utilities such as disk 
copy, hexadecim.aJ or ASCH dump, 
etc. There was no machin ~Janguage 
assembler or disas~mbler (symbolic 

Buildin:g Blocks for 
Microcomp1ut,er Systems, 
Dedical·ed Controllers 
a:nd Tes.I'iqu1ipment. 

R2l/O 
S-·100 ROM, 

RAM & 1/0 
.BOARD 

ECT's R2110 is an S-100 Bus O Board with 3 Serial 
110 Ports (t.JARTs), 1 Parallell 1(0 Port, 4 Stalus Ports. 
2K ol ROM with lhe 8080 Apple Monitor Program and 
2K ol Slatic RAM. 

$295.00 

Sp·ecJalJzing Jn Quality M/1 

dump), nor was there a text editor. 
Since we had no funds for such 

software, I began playing with 
BASlC and found that I liked it very 
much. Best of all, it aJJowed direct ac· 
cess to memory with FILL and EXAM 
(POKE alld PEEK) and raw key­
board input of characters, essential 
for picking up special control keys.. 

We ended up cod.ing alt of our soft­
ware ourse]ves. Each program was 
Hrst outlined and discussed with 
other cornpu ter people and the 
nature-center staff. Each took a few 
weeks to write and document. By 
summer 980, we had the following 
programs: 

·•a text editor 
• a program to record Held trips we 
ran, with attendance, date , etc, and 
an analysis .feature to yield summary 
.statistics o er any time span for aJJ 
types of trips 
• a payron program 
• a general-accounting package, with 
a \o1tide range of foatur~s. has .already 
saved untold hours of voJunteer and 
staff time 

RM.. 10 
S-1'00 
RACK MOUNT 
CARD CA1GE 

ECT's AM· 10 is a rack mou nt to slot Card Cage wilh 
Power Suppl¥. oonsisling of an ECT-100 rack mounl 
Card Cage (19'W x 12.25~H x 8wD), the MB-10 Molher 
Board (with ground plane and termination) all rn 
connectors and guides and the PS-15A Power Supply 
(15A@ av. 1.5A@ ::!: 16V)·. $295.00 

' " {ndusrrlal •Educational • S1

ELT aECTiiiiiiC"CiiNiiiiiL 1EcnN0LoGY·;;:1>686-8080 
763 Rams,ey Ave•• Hllls!ld·e, NJ 07205 
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STATE OF THE ART 

MEMORY SYSTEMS 


5"2KB S.INGLE BOA'RD MULTIBUS® MEMOFl,V 

State of the Art Multibus M'em DI)' Cl esign. 


First to Ofler 512KB on One Soard. 


The Cl·8086 module is: compalib le wflh both 8 or 1611il Multrbu$ Systems. 

PARftTY- The Cl·8086 gen11ra1iis a11d checks e~em parity with selectable 
inlo rmp1 1111 parit'( eHor. · 

FAST ACCESS AND CYClE TIME - O&ta atoon is 'HONS1EC a:nd cycle 
timie is 375 SEC. 

U MEGA BITT A:llDJIESSING ­
incr11m8Jlls up 10 16 Iii eg a bytes. 

L'O.W POWER CONSUMPTiliON -
WilUS. 

S N6:LE OTV. PRICE: 

The memo!)' is nddressable 1n 1:6K 

total power consumption is undet 8 

!i I 2h 9 $2:!l95. 

Tnt1d -'d bum1d in_ 

2561(18 LS I 1i1/23® SllNGLE DUAit Wl1D.TH BOARD 
The First and Onlv 256KB Memory o,n a Single Dual Board.. 

4 ME•GABVTE ADDRESS Fl ELD - Most m mot1u available forthe DEC 
PDP 11123 are only addreS'sab'le to· 256K bytes i[l 8 adclres.s lines]. Thm 
Cl-1123 is addressable 10 4 me11a b~le·s (2 2addra ss li11u1 s·11 lhere is no 
need 10 war!)' aliout ol!Hlesl:once. 

IFAST ACCESS AND CYCLE l1ME - With an attess 1ime ol 240 NtSEC 
a d cycle lime ol 400 NS'EI: ,one is in~ured the b1estthrnughpul on tile POP 
11 /23 system. 

PARITY - The C.-1123 IJ611ma1e.s and checks: parity for eath byte or 
rnemoiy. Totally fl EC compatible. 

BAm RY BACKUP' POWER CO NSU MP1mN - Power require 111en1 for 
lhe module is only 1.2 AMP Jrnm th,e 5 v11ll supply_The 1Cl·I t23 is easily 
c1mfiguroll' for battery b~;ck· up mod',11 ol operation reqttiring only 300MA 
lrom a sinmle 5 V back-~JI SUJlply fo r 25'6·KB memory in the down s1a1te . 

SIHGILE QTY_ PRICE: 32K. x 18 t!i75. 128Kx l8 S1 925. 

fi4K ii: 91.EXORCfSE I SINGLE. BOARD MEMORYA 

For Exorciser I. borcis.er II aml Rockwell System 65. 

FAST ACCESS AND CVCLE nME - Data acem tirne is 225 NSEC and 
i:ycl e1im11 ii!: 400 NSEC, allowingthe unit lo work as astatic R.AM at ~osk 
rates in extess 0,1 L.5 mega hertz. For 2me g11 hertz 11,pe·ralicm lhe betard can 
be easily configured to utl'lize a cycle sl,ealin g rrfresb operation. 

ADDRESS N16 - an.baa1d merncry seled is a:vailable in 4K increments 
up to 1641( word~ ol memory an Eilher lhe VU.A or VXA control inp11ts. 

PARITY - On boa1d eyen parity with 0111iput jumper select 10 the svs•em 
b11s 8'8 a pijfily error or cn·mesbble irnlerrupl. 

CompIete beard pcwe1 consum~tion fs under 1 watl$. 

SINGIJE QTY. PRl,CE: 641< 11. 9 S675. 

Full r-• warr"'ty-

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SD MUCH. 

Chris/in Industries, Inc. 
3135.2 Via Colinas •Westlake Village, CA 91362 • 213-9911-2254 

LSI H· 1 1r14o1111d al llil<tii i:.i· Corpe E:t011ii1w i1 1 - II Wlamnb 
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Circle 82 on Inquiry ca,f(j, 

1TAS··B01 

MICROCOMPUTERS 
We have consisten tly oHered the 
TRS-80 lme a savings up to 20%. You 
can save up to $1500 by buying 
fro m Computer Discounl of America_ 

ATARI~.'.......... 
MICROCOMPUTERS_; ___---­

We have the full line of ATAm per­
sonal computers and systems_ 
M~~ ,ul U 
26-4002 64K. 1dl$C S3J8!i.l!IO 
Model Ill 
26-1061 41<, Le~e• I ~. SI0.00 
M· 1002 i61< leve l 111 S 8-41;.00 
26- 066 48 , evel II 2-d ive/RS-232 S?n 500 
Color Compuler 
Zb-3001 4 s 32!l,l!IO 
Z6-Ji002 llii< w/E.xt Basic S 499,DD 

EPSON 
MX7() Pnn1e r i 375.00 
MXBO Printer I 4Bli..OO 
MX80fT Prinier $ 63!1..00 

Our savings are as big on expans ion 
inlerlaces. printers. diskettes. Apple 
Comp.uters. OKIOATA Microl ine, 
C-ITOH Slarwriter. Lex icon Modems 
- everything for your computer . 
We have lhe la1rgesl invenlorv in the 
lriorllieasl . and mo·st moders are in 
slock. for immeeiate delivery. 
Our ful l pnce catalog or a price 
quole is as near as your P'hone. 

•a label program, which handl!?S any 
number of files, and prints names. ad­
dresses, and optional comments in list 
or label form, .is used for special mail­
ing lists, such as the Hst of volunteers 
• a main mailing-1.ist program that, as 
al.ready mentioned, also keeps track 
·of contributions 

Operating-System Changes 
The 10-percent gap exists not onJy 

for commercial~application pro~ 

grams, but also for languages and op­
erating systems. Th North St.ar soft­
ware comes. with several pages of 
documentation on how to make 
changes to suit your hardware or 
o·ther specia) :r-equirements. These 
were useful. but the beginning pro­
grammer might have difficuhy 
understanding the functions. of hese 
·chang.es. However. some changes we 
had to ma_ke were not documented, as 
in the following example. 

After writing the text editor and 
getting it to work with the video ter­
minal, I tried it with the printer, lt 
started off all right, bu~ carriage 
returns suddenly beg.an to be inserted 
at seemingly random pfaces in the 
text. This made the edit.or unusabJe, 
so I had to find what was causing the 
returns and suppress th m. 

The problem turned out to be in the 
operating system_ I fixed it i.n an 
afternoon with hardware boots, 
hexadecimal object-code dumps, and 
some trial and error .. lt's the kind of 
thing that turns on a computer buff, 
but not the manager of a nature 
center. 

Computer 1, Staff 0 
When. the editor and a few other 

programs were completed, i was 
time to introduce the computer to the 
staff_ It was a rather difficult first 
month_ But to judge from my ex~ 

pe.ri.ence with human factors and 
computers, it was no different from 
any other first ncounter of inexa 
perienced people wHh computers. 

The initial problems were severe 
but were quickly cured. The w·or~t 

one involved the inability of people 
to differentiat which program and 
w hic:h mode they were working in. 
People would gi.ve BASIC commands 
to the operating system (such as 

''RU ") and receive puzzhng 
responses (in this case, 'T'). When 
they finaUy got into a program l 
wrote" J expanded on the errm· mH­
sages, but they ignored them any­
way. The most common error in the 
edi.tor was typing text when com­
mands were expected (ignoring the 
command p.rompt·er) and vice vers.a 
(ignoring a text prompter). Training 
and much practice overcame this. 

But the most persistent problem, 
which stm exists to a small deg.r.ee, is 
getting p ople to grasp the concept of 
files. Assume the editor is used to 
create a fil.e " turtle ." The next day, 
our secretary enters the editor and 
reads the fiJe "turtle." She modi.fies it 
and, insh~ad of writing it back to ''lur­
tle," writes it instead. to "sheJI. " 

Any experienced user of systems 
like these will realize there are now 
two files on the disk: "turtJe" and 
"shell." But not the novice. The 
novice thinks the editor somehow 
worked on the file ''turtle'' and refi1ed 
it under "shell." In other words, our 
secretary views he syst m as a fiBng 
cabinet in which a folder was taken 
out, worked on, and put somewhere 
e1se. 

The confusion was C·ompounded 
when "turtle" was read in, "sheU" was 
~ad in and appended to "turtle," and 
the result was written to either of the 
old files or even a new one, "egg." 
The problem arises because a n.ovice 
doesn't realize the computer actually 
works on a spedal memory or tem­
porary file. The novice insists that the 
computer is working on "turtJe'' or 
"shelJ " and wiJl not accept the con­
cept of working on this merged me 
tha l r~aHy has no name and no direct 
correspondence to any file ·On the 
disk . 

Some computer-oriented friends 
suggested an interesting schem to cx­
pla.in the fne concept. We obtained 
several decks of playing cards and 
had everyone stand around a table 
ho]ding five or six cards. I sat at the 
table playing the roie of the com­
puter. Each player's hand was a file, 
with the name of the player. We 
began with file "barbara." Instead of 
putting her ca.rds on the table, I 
copied them, dealing myself an iden­
~ka] hand from another deck. I then 
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Ad#18 SOFTWARE 


ULTIMATE SOFTWARE PLAN 
We'll match any advertised price 
on any it0m lhat we carry. And Ir 
you find a lower price on what you 
boughl within 30 days of buying
it. just show us lhe ad and we·11 
refund lhe diil1erence. 

It's. that slmpre. 

V"" (New items ,or n.ew prices) 
C P/ M - · &pec1I)' do~ ~~em! and lorni.ors M051 10ffl'a1~ available 

MLOROSOl'T
CPf!YI BHic·BO . . . . . . $289/ SA& 

ARTIFlCIAL I N!l'E L.UGENCE 
M~l [F'AS-0) $849JUO 
CenlaJ (P'AS-3) .S841l/UO 
ASYST DE:S.1G1N 
Prof Ti~ Ac<;.oontlD!I ..S549/S40, 

.... G MfB.1 SubrOluliA $269/$40 
-" Apphca1JOn U!ll'.i!llll<& , . '439/UO, 

OOMPLE.l'E .BUS. SYSTEMS 
Ct OilOr . .$<!69JS2'5· 
RQPor1 r $ le.91$20' 
90111 .~399/$45 
COM1PUtER 00.NIROL 
Fab$ tB..:reel. . . . . . .$ 159JS2Cl 
Ul!raSorl II . .$lS9J$2$ 
COMPUTER F>AlttWAYS 
Pearl Uevel 11 . . . s !19/ 125 
~•rl Uc:ovvl 21. . •'2Wf140 

..- ~"" c1e ve1 3) '&49Jt50 
DIGITAL RIES EAJRQH 
CPJM 2.2 
N'Or t1St<1r. . 
TFIS-80 Model II (P 
Mlc<o.OOli~ .. 
Cromemco 

PUl-80 
-"8T·80 

MOIC . 
Sid 
Z.Sld 
iex 
~Si>OOI. 
D.M. A. 
A&oom H49f$ 1S 
0' A·OOS . SH ilf$35 
CBS . S:l69 45 
Fo;-mul:1 $S3'9Ni4S 
G RAH AM-OORIAN 
GG11Gfal L.edgllf -~72'9~40 
Aocl Ftece.vable . .$729/ UO 
A(('I P~.~1 .. .S729JS40' 
Job Cosllni;i • >$ 7211/~40 
Pi11y1011 11 .. $729/ $40 
l tlvOllltQry II .. . .$72!;1/ '40· 
Pawo11 .. $490/ $40 
ln'leAfioty . U93JUO 
cash Regl~rer $400/ $40 
i\NrlmOlil Mg!. .. U!!G/ $40 
s~ylng H 2:9JS40 
Me<lle;al $129/ UO 
Oenl .. ..U29fUO 
MICRO.AP 
S-B!Hlc . . .~~9/$25 
S IOCIOt IV. .S.ol69J$J!j 
MICRO D.ATA BASE SYS'f:E,MS 
H OBS $26li/13.S 
MOBS .. , S '79~J:UO 

..- ORS °' ORS or FITl . $ 2-691'11 10 
MOSS Pl<G $1295($80 
MICRO'PRO 
WOrdSiar .. . ..$31!I/ $60 
CustotnlHtoon Nol s ... $ 89/h~ 
M•ol, tJIO"d . . . .$109/S2~ 
Wor.is1art M:a•l·,..e<IJll . •• 191~es 
OalaSt,ar $2491'60 
WordM•sr r . . .$119/ '40 
Su-Sorl I , $199'/S4'0 

.,... Sooll Star n 75/UO 

ORDERS ONLY- CALL TOLL FREE VISA• MASTEACHARGE 
1.·800-8.54-2003 e.xl. 8 23 ·Cal I. M!OO· S22·1500 exl 823 

0. fff~$-.,;d S·10 plu; addrll0nal ~s!Dg~ + Add $2.Ml 00S1~ ~nd h<!ndll"'!I wr ea.ch 1lem • C:alo l<Knla 
res>dltnts .IKl'cl e%$llli!S l\1• • AllOW 2 week$ en c~ec~. C 0 D D~ • Pnces ~ubleet io Chlll\{le ..·1tli0u1 M loc • 
All lte.m~ subject IO IMlllab!llW • ' -Mra~ Tro.demarl': 

THE DISCOUNIT SOFTWA:l'Uii GAOUf' 

$~20 Selma Ave. Sul1e 300 • ~0$ Ang 10$, c 90026 • (213) 666·7677 


1n11 TEl..E.X: 499.(1()31 BVHl A11n; Ol&cSot l • U S,o, TELEX 194-$34 BllHL Atln OoscSort • 

TWX IU0.321·1!~97 SVHL A.Un: 01sc5o11 

Circle 1Won lng1Jiry ~td. 

Eh$ie Cc.l!;_polet 132!1/ S,no. 
f.~r1 r~"·SO S3'i9/ S.n°' 
ColloHIO .$57~J$na. 
M·SOtl . .S 124/Sn~ 
M~ S144/S.n~ 
EcfJt·!k'.I . . . . . • . • . . . . $ e.t l $na. 
MuSim.!llMuM8J~ .$~:24/tM 
MuL1 p-110 n74/ sna 
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.,.. Te~tWtolet Ill ~ 111/ $2S 
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OSllIDRNE 
Goo.D<~I L.!l'dg r . 
Acct Flet:.1Aoc1 Pe.v 
P'.l"1« oll w/Co91 
Jt~I J ... 
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Acct F>&~able S399ruo 
P\l""yoQll. '399fS<IO 
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F'TOJ)llf1y Mgc . U99fS40 
CPA Clle~1 W1l1e-11p . Hil9J$40 

"'P5 Ve<slon Adldi 129 
S<lFTWAAIE WOA.KS 
MBP• ICOOS lo OP/Ml $ 69f$M 
R;111jor s. 86f$n.11 
SO:HO GROUP· 
Matc~M er ~ li7r520 
WorkS I S177/S20 

STJWClUA Ei D SYSYEMS 
GI. or AR or AP or P<w S5991h0 
lnve~1 0l'I' Coolrol $5119/ $40 
Atlal)'.!.1 S 99JS25 
u1111.roghl s 1 79/$2~ 
OSarl . . . . $ B9/S2D 

SUl>ERSOFT 
c..gnoiroe I ~ 49 ·20 
Ooagno~tlc 11 . $ 8'1 1$20 
Di5Jc Dl)CtQt s 84/$:20 
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Ao:es.sJ BCl. $749/S ~ 

Combine our price proteci.on 
with the availabili1y of ful l profes· 
s1ona.1 support and our aotomaHc 
updeote service and y0u have th e 
Ultimale SoHware Piao. 

ll's a convenient unoomolicated, 
logical way to get your software. 
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modif~ed my hand (the computer~ 

memory file), all the whil pointing 
out that' nothing wa.s happening to 
her hand . I then copied the new fi le 
hack to her hand, changing iL Or I 
copied it to someone else's hand . We 
concatenated hands, wrot,e hem to 
different files, and did a variety of 
things that simulat d what computers 
do. 

It worked l This exer i-se went a 
long way in clearing up the -confu· 
sion, and l heartily recommend it to 
others. But don't let drop-in visitors 
get tne wrong idea about what you're 
doing with the cards! 

A Ha.pp'Y Ending 
A few months after oUI staff's first 

encounter with the computer, things 
had settled into a steady state. and 
the staff was u:>ing it productively. At 
that point, one of the prindpaJ users , 
a secretary, left to help her husband 
in a small business . ( o, they don' t 
have a computer- yet . ) T he new 
secretary arrived, and l fully expected 
to nave to Sta.rt all over with trajning. 

I was wrong. 1spen t almost no time 
ilt all. Instead, t11e other staff mem­
bers tr~ir1ed her. How's that or a seU­
r,eproducing system1 

Some of you might think that a 
happy end ing to this story would be 
to say t'hat our system ·continues to 
grow, we are finding more and more 
uses for the system, hope to expand 
to a Winchester-technology hard-disk 
drive, recodeeverythi.ng in . . . (Wow, 
did I i!lmost open Pandora 's boxr), 
and look 1toward a .national ne·~work 

for nature-center data co:mmunica ­
tion-s. 

Perhaps some of these th· rigs will 
ccur. But in the meantime, we are 

quite content with t.he .system. l have 
stopped coding, except for minor im­
provements, and can now spend my 
time outdoors finding wild flowers 
and mushrooms. The staff tr·eats the 
computer as a piece of standard o flee 
equipment, and they welcome the 
time it has saved them. As our dir«· 
tor put 1t, "We once hought it was an 
unnecessary complication, and 11.ow 
we depend on it. " She might have 
added, "And we take it for granted ." 
What happier ending could this story 
have7 

http:recodeeverythi.ng
http:2291$.50
http:proteci.on
http:86f$n.11
http:MICRO.AP


TION D~-NET 


We at Delta "Products have: . 
pu 

T E RE 0 I lilE LOCKOUT 

By simply reading in the entfre record 
or ftfe you wish to protect, the DP-NET 
• . SK SELECTIVE LOCKOU guar· 
antees complete data inte rity. The 
DP-NET also allows u of oday'a 
popu ar micro applications tangu .ges 
{i.e., sic9, basic , Cobol etc ). 
witf'lout having to compen fe for th 
problems lnherant to these languages. 
In the mutti·uaer env·ironmen ll'e 
maintaining CPM co patt i ity. 

RACTIVE I! ILY OF SYST 

00 is but one of ma·nry P~ configiura ans utillzlng parallet and/or serial 
co munication links. De ta Products a so manufacturers a wide range of conven­
f onal single and mult -u r systems opera.Ung und r CPIM and MP/M. Sing'l'e and 
multi-1User systems can be upgra.ded to OP·NE- s, be<:ause their basic components 
are ut.l i1•.:ed In our ork systems. W "Ve nt;entlonally develope·d an inter.acfve 
famt yo· sy terns that are complel onf1gurabte and compatible, never I mitlng 
the abUity to adapt to a mod ca; o · the applicatlo . :DeUa Products systems are 
ava la~le thru a worldWld work of eelec­ ._£ '"'•"• , 

[.:; ~ 1'1 /. .....tl· e distributors and deale . Cell o·t the J~~ ,, .. ,,, ... ' '" 

name and number f the one na est to you. LP~OOIJCT~9] ·,;. · :· ,' ..~ ... "'" 



0 System Notes 
­

Discover the Machine 
Beneath th.e Machine 
A ZX80 Monitor Program 

R Scott Rt:zGeral!d, 570 NW Walnu t, Corvallis OR 97330 

The most powerful instructions o·f Sinclair Res arch's 
ZX80 BAS[C interpreter are PEEK, POKE, and USR. 
These instr ctions allow access to the machine beneath 
the machine by letting you examine, modify, and execut 
the ZX80's natural language: Z80 machine code. 

The Z80 instruction set hOis all the functions of the 
8080 set, plus some extremely p werfuI commands of its 
own; block trans.fers, extensive bit manipulation and 
histing. indexed and displac:ed addressing, relative jumps, 
and programmed I/O (input / output). Besides the 8080 
registers, the Z80 has a dupHcate register bank and two 
index registers, an interrupt vecto.r r·egister, .a.nd a 
dynami.c:-memory-reJre-sn regist r. This adds up to a 
power-packed microprocessor "under th hood" of your 
zxso. 

So why bother programming in BASIC when Z80 
machine language is onl.y a OKE away! One reason 
may be that the tedium of entering an endless string of 
POKE statements to .run a machine-language program 
discourages you from venturing outside BASIC. 

Jn this "System Note, " ] present a monitor program, 
written in ZX.80 BASIC, that g;ives you the power 

Programming Aids for the ZX80 
The following it,ems a~e available from The SofTek 

Company, POB 4232. Santa Fe NM 87501: 

A quick-referen.c,e guide for the ZXBO compu.ter that 
i'r1cludes error codes, progr;ammable•memory usage, 
c1um:~cter set, the ZBO' mi,croprocessor instruction set, 
and a couple of applications programs. Item number 
ZX8DQRG. Price $1 .95. 

Two dozeH BASIC programs for the ZX80, in 
cfo.ding games, ZBO machine-language programming 
aids, graphics, finemce , string manip:tdation , and 
mathematics. Item number ZX8DPGM. Price $-5.95. 

to examine and modify memory using odal notation and 
to execute 280 machine-language programs. The pro­
gram MONITOR is designed to run on a ZX80 system 
with a minimum of 1 K bytes of pr,ogrammabl·e memory 
and a 4 K-byte in terpreter . After you enter MONITOR in 
a 1 K-byte system, you will stiH have enough memory left 
for a mad1ine· language program more than 150 bytes 
long. 

Listing 1 shows the program MONlTOR.. When run, 
MO ITOR displays : 

OCTAL MONITOR 

and the prompt MODE7 on the video S<Creen . You then 
have three choices. You c:an: 

• en te:r a 1. which will cause a. branch to the EXECUTE 
routine 
• enter a 21 which wiU result in a branch to the EX­
AMINE/ MODIFY routine 
• enter a 3 , which will resul t in an exit from MO. lTOR 
to th BASIC interpreter 

The program uses octal numbers for data input and out­
put because this .is the natural number base for use with 
the Z80 op c des. 

Here are MONITOR's modes explained in g:rea~er 
detail : 

• Mode 1: EXECtrrE. A 1 response to the MODE? 
prompt permits ex· cution of the machine-language rou­
tine you have loaded into memory. E ecution wiH begin 
at the decimal addr.ess specified in respon&e to the START 
ADDR7(DEC) prompt. The machine-code routine shouJd 
end with a RET (return) instruction (octal 311) to let the 
monitor regain control; otherwi·se, you 'll lib~rally have to 
pull the plug to return the compu ter to your control. PuU­
ing the plug will erase MO lTOR and your machine­
code program as well. 



GRAPHICS + APPLE •• 


THE GRAPPLER™ A:pp!e Interface 
ondCo!ble 

A new printer interface 

that makes grap·hics easy! 


Ttia GrapplarT'" Interface is the f irs1 universal parallel in terface card to provide sophisticated 
on-board Hrmware lor Apple high resol u!ion graphics. INo longer does the user need to load 
clumsy software routines to dump screen g raphics~ ifs al l In the chip. Actually, it's our E-PROM, 
and lhe re are vers ions to accommodate the Anadex, Epson MX100, MXao·& MX70,. IDS Paper 
Tigers, Gent ron ics 739, and fu tu re graphics printers. The Grapp ler1M accepts 18 simp le software 
commands accessib le through the keyboard or user program, rna'king·it lhe most intell ig•en l App l~e 

interface avai lable. "Requ ires Graf tra:x- 80 

FEATURES USER. BEN!:FIT 

SELECT PAGE - Ct"Loice o1 Hl·Aes Graphics pag or ·page- 2 
rNVERSE GRAPH ICS - Provld9S r ~·iHse graphics or bla.ck-on-wh lte, o rwh•1·e·Ol'l·black 
DOllBL E SIZE PICTURE - 001.l'bles lt"Le gr11ph.ic screen repres.e:ilati on verllcally & l1o ri2on1all~ 
go• FtOTATlO - Aoteies the screen picture oo• 
CENTER GRAPHICS - Accomplished through selling !ell margin ther.eby cen1e ring lhc g·raph 

CHART RECORDER MODE - Successive t"Lorlzon1al plcturi.t:s aro combined continuously simulaling a charl reco rclo r 
BLOCK GRAPHICS - For prlnlcrs wlll1 block graphic~ (e.g . Epson MXSO, Okldata M8()), lhe high or<Jer bit cl!:n 

bi.t con trolleel 
BELL - For printers wllh a bell . bell characters are delele<i du ring us.er p1ogram l lsllngs 
MARGINS - Sol loll and rigl'll margin·!> 
S IP·OVEA·PERF. - Sel page Ieng th; prl nter win au toma ti cal ly skip 6 11 nes be tween each pag1e 
VAAIA0lE LINE LENGTH - For user program lls l ings, s.ets line length and wm.ps around wilh bflil!kpol111 al nearest 

blank 
Tl:.XT SCREE OOMP - Tho toxl rrorn a user report or page of pr~ram llslln9 c n be dumpi!'d dlrectl~ from Hie 

screen 

TOLL FREE (800) 854·82J5 DEALER. INQUIRIES WELCOME *Oran19e ffii~ro 
CA. AK .HI (714) 630·33.22 - inc. 

3150 E. La Palma. Sui1e •G. Anaheim. CA 928!l6 

Ci rcle 281 on inQu ry carel. 

http:630�33.22
http:gr11ph.ic


System rf,ot••--------------------------­
• Mode 2: EXAM] EIMODIFY. In mode 2 , you can ex­
amine and modify locations in memory, starting at the 
address you. specify after the START ADDR1(DEC ) 
promp t, Tl:iis rouhne displays the address and its on~ 

tents in octal and waits for your input. lf you input an oc­
tal number from 000 to 377, it will replace the previous 
conten ts of that loca tion (.assuming that you are not ad­
d ressing read-on1y memory). If you enter a - 1, the 
rou tine will go on to the next byte in memory without 
modi.l'ying anything. Any number outside th - 1 to 377 
range will t rmina tc the EXAMINE/MODlFY routine 
and display the MODE? prompt again . 
• Mode 3 : EXIT. Entering 3 in response to th MODE? 
prompt lets you exit the moni tor, and control retu ms to 
the ZX80 BASlC in terpreter's text-input module . Don't 
exit MO ITOR, however , i£ you want to keep a valid 
copy of your machiri ·language program in memo ry. 
Because the ZX80 BASIC interpreter uses a great deal of 
memory to display MONITOR. the display ii will prob­
ably overrun your machine-language program. 

The abili ty to execute Z80 machin ·langu~g programs 
on the ZX80 opens a new dimension to the ser ious ZXSO 
programmer. l hope that the program MO lTOR will 
gi ve you •asier access to some of the powerful ea tu res of 
your ZXSO. • 

'EE 

Our l lli l'a~I <i<l i li Qn .•. yQUf$ FAtEE lor 
l h~ ~king l T'l•I~ <l l•ect-o":fe• ea1alog r<la· 

IUrB$ 60 pagin of more, than 1100 ~ullfll~ p1odui:I$ 
. ror your Hl•ll llilllllMI COtn])U'ler. P lw' w a'• e l lJ•C j Btr,o • 

duol!'!I 100 now produc1a tnla Pol l .. apeci<lllly hNllur&d in ,o 20-pn.!Jl') 
3UIJ'l>ll!'mimL Sorn& ol tlloM POIHJ r produe1.s are ~ ~iblQ< glit;s 
C4 l>ra:nds). !H'i rU<i , ri'blb<>ns poo lypoo). p.1Jncou1 lnd'<JI'$ ~~I• ~ zea 
~nd col<'.>r~) anlll many h.1 rd • 10-~"g pro<fll>:I• Ar><l ~ I I IJ.fe ~•allllble 
1'ot 1mmadiala shlpl!Wlnt irom our two 1Cot.kln9 gl~1 ribu!IO<) cen1ers. 

To re oenoe yoor FAEE (;Ale og, s1111ply c.1111 a(J()o.32~.HHi211 ~~II !lhooi$, 
ull 3, ~·ln·OOOO ~ or cl«:le lhe A@e<hlr S..rolo" Card num bot>• ootow 

Viml.lfIHJll/B

A Subsld1at~ ol Warlace Bu.siness Formcs , Inc . 

3li28 Stitm Dri~ !'.I 11 e1s S. S~ockton St 
SI. Charles. 1111 nols 60 1l'4 LO(J i. CA. 95241 

Send for your free copy today! 

Circle JtB. on lnq1.1I r)' card. 

Listinl!, l: A m~cMne-fong~ag,i? mo11ito r for tile Sinclair ZX80. 
This µrognim lets you examine and modify s;eq11en ti~l memo ry 
locations arid execute rri:ad1h1e·larigui:ige pP'ogmms stored in 
memory. 

10 CIS 

20 PfiINT "OCTAL MONITOR'' 

JO PRINT ''MODE? '" 
40 INl?lJI' lll 
50 IF (M<1) CJR {M}J) THEN GU TO 10 
60 ClS 
?O GO TO 400*M 
400 PR IN'.l' " EX E:C" 
4 10 GO SUB 2000 
420 PRDn "Hl~ "; USR(S) 
430 GO TO 20 
800 PRrnT •1EXAM/MOD " 
810 GO SUB 2000 
820 LET C:O 
8JO LET D=S 
840 lli"'T N=4 
8.50 GO SUB )000 
860 I.EI' D= PEEK (s) 
870 LET N=2 
880 GO S lJB )000 
890 PRrnT " :=": 
900 INPUT D 
910 PRINT D 
920 IF (D<-1) OR (D>J7?) THE GU TO 10 
9JO 1F D=-1 Tl-UN GO TO 960 
940 C: U S UB 4000 
950 POKE; S tA 
960 lli,,_. S=S+ 1 
970 LET C= C-t 1 
980 IF c-16~(c/16)=0 THEN ClS 
990 GCJ TCJ 8JO 
1200 STOP 
2 000 PR INT ''START ADDR?( DEC)" t 
2010 mPUT S 
2020 PR INT S 
20)0 RETUflN 
JOOO FOR K=O TO N 

3010 I£I' Q;::;D/( 8 (N- i\ ) ) 

)020 LE:T D=:D- ' *( 8* ~(N-K)) 

JOJO PH INT CHk$ ( ·~ 28) ; 

J040 NEXT K 

J050 PB N1' 
 II " 

J060 RE..""TURN 
4000 ill A=O 
4010 FOR K=O TO 2 

4020 LET =D/(10**(2-K) ) 

40JO IEf D=. D-Q ( 10 _.., ( 2 ~K)) 

4040 Le"'"T A=A ·Q.*(8H (2- K)) 

4050 NEXT K 

4060 RE.'T URN 




Micro computer software 
companygets macro results. 


" oftwar · Ls the hotte"t egment of 
1he personal computer indu · tr . 
Aftet all, it' the ·o.ftware d1at oh• 
problem, . And Bu ine · Week ha. 
preci! 11.r the type of rc..oad,cr. who 
are looking f()r o1ution m the 
Jtind ·of problem we olve. Top and 
m.idd]e management of corpora· 
tion . U1af why right from the 
tart we committed a uh ·t.mtial 


portion of our marketing budget 

to adv rti e :in Bu 'ine ·s ~. r. ek. 

And we're "ery pleased with the 

result!. ince our fir tin ertlon, 

om mond1J ale h.ue more 

dum doubl~d~ 


Jame · M. Dow Pre Ment 
Microcom, Inc. 

When Mier com began 
in 1980, the Bo ton-based 
manufacturer of personal com~ 
puter software wanted to 
pread the word to corporate 

manage · about its first product 
-an electronic mail pack­
age for pplern computer 
called Micro-Couriei::1'1 ot 
only to managers who already 
have Apple TM but to the fast 
gro"' ing market of manager: in 
corporation "ho are thinking 
o buying personal computers 
to help them and their ·taffi 
do .a better job. 

For Microcom, ·Jim Dow. 
Bu ·ine ~ eek brought hi 
market in to focu.. Busines.5 
Week has a take-action a1di­
ence of over 6 miIJion cor­
porate deci ion makers. And 
the) look to Busin s \Veek to 
keep them informed on com­
puter de\ elopments. Bu ine 
Week fr the onl. general busi· 

Circ le 50 on inqull)' card. 

ne publication with an entire 
editoriaJ section, Information 
Proces ing covering e\ents 
and crend in the computer 
ind 1 tr)~ Every week. 

As Microcom found out 
one of the be ctime to Hok 
up with Busin · • \~reek [ righc 
at quare one. But for mall 
companie or large companies 
Bu ine Week ge· big-time 
advertising resu1t . Call your 
nearest Busin \Xfeek 
repre entative toda}~ 

BusinessWeek 

Source:MRI ( ·pring, '81 )'Pub. ·c.~L 
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· ·. INT NEATLY 

SO WE KNOW' 


WHERE TO SEND 

YOUR CHECK. 


{PLEASE PRINT: THIS IS YOUR SHIPPING LABE L) r ----------------,

I.FROM: _ _,e --------1Nom

I ~~ I
I Cify/S ate/ZIP I 
I I 

I TO: Ashtonrate I

I Suite '1510
I 3600 w·1shire eau'evard II Los .Angeles, CA 90010 I ______J 



~urii;ig new :so.fnvare is the pits, 
1sn t it? 

You read an ad and it so1mds 
terrific, so you ask around, then buy 
the manual. 

S far, so good-so you spring 
several hundred dollars for the 
package. 

And it does exacfly what they 
said. But to get exactly what~ 
want, you're going to have to change 
the way you run your busine.ss. Or 
go through so much hassfo ~hat 
you're not sure it's worth it. 

So you grit your teeth and suffer, 
or put H on a shelf to gather dust .. 

Sounds fomil 'ar, doesn't it? 
But there is a t I east one known 

exception: an exceptional. DBMS 
called dBASE lI. 

For database f.ans~ an offer 
you shouldn't refuse. 

dBASE U is the only high­
pe.rfom1ance relational Databa e 
Management System for micros. 
And it's ~he only DBMS that can 
help you get the DBMS that's right 
for you, no ma tter i.vhich DBMS 

ou may want. Here's how: 
(f you have a 48k mi ro w ith 

CP/M, send us its model number 
and the size of your dri ves al.ong 
w ilh $700 ( CP/M 86 version soon­
calt ]f you canjt wait). 

We11 send you a c0pyof dBASEH 
that you can run on your system, 
solving your problems your way, 
for 30 days. Then ju t send every­
thing back a nd we'll return your 
money, no questions asked. 

During that 30 days, you can find 
out how much a real. database 
manag rnent system can do for you. 
How it will affect y our opera hons. 
Exac tly what you want don,e. And 
predsel y how you want 'to do j L 

Then even if you go for some 
o tber system, you'll b an in formed 
buyer. 

A..nd it n -ver hurts to know wha ~ 
you're doing. 

IBM just caught up. 
So ca.n you. 

With dBASE II, you 'II get the 
same kind of system for your micro 
that IBM introduced a few months 
.ago for their rn, infra mes . 

Jes a relational DBMS, and tha~ 
makes it d ifferen t from any ther 
m icro system you've ever seen. 

In a relationa] d t base, the data 
is organized as simple tables, with 
record s as the row and the data 
fields as the columns. much like your 
data is organized now. Data rela­
~ions are logical. so tha~ you an 
z.ero in on th specific information 
you want without knowing a thing 
about the pre-defined sets, pointers 
or other cumbersome structur,es of 
hierarchal and network DBMS's. 

And un Ii ke file management 
systems, dBASE U gives you pro­
gram nd data independen e. You 
can change your databas structure 
wi thout re-en ~erfog your data and 
wri tho ut reprogramming, or h nge 
some or all of you.r pmgrarns with­
out touching your database. And 
the same database can be used For 
any number of different applica~ions. managed without it. 

10 records or 10,000 records, by 
typing APPEND, then entering the 
inform tion. 

UPDATE, MODlFY. JO] .. and 
REPLACE whole databases or 
individual records and ch ara ters . 

Add or delete fields in your dat. • 
base s ~ructu r wi fhou t re-entering 
all your data. 

And with dBASE U, ies asy to 
ge t information out once you'v,e put 
the data in. 

Do au t ma tic calculations on 
fields, records and databases with a 
few keystrokes. 

Orgarii:ze months' worth o data 
in minutes with REPORT (printing 
opl:ional), and get your reports 
today instead of tomorrow. Use 
the built-in SORT, with single or 
multiple k.cys. Or INDEX your 
data, then IND it in seconds, even 
w1 t Ii fl opp]es. 

You can u:se dBASE [I inter­
actively or store a: s quence of com· 
mands to automate your accoun ti ng, 
bil ling, mailing lis ts or whatever 
data you have to m.anage. 

You'll wonder how you 

dBASE II is a stand-alone 
apn__ Hcations dev,elopme:nt 

r 
system. 

You don'l' need an extra support 
language, b c use dBASE U comes 
with it own Applica tions Oeve]­
opment Language (ADL) . WithADL, 
you ca n use simple English-like 
statements to manipulate your data, 
or use built- in structured constrncts 
to prepare sophisticated applica­
hons packag s. 1es simpl and easy 
to use, yet extremely powerful. 

You create a new database and 
start using it in a minute or less. 
Just type C REATE, then respond to 
system prompts to name the file a 11.d 
define th.Ill fields. Now ent r the data. 

Add data to an existing database 
jnstanfly, whether your fi le has 

Ashton:fate 


dBASE n Is the most powerful, 
easiest to use DBMS you can get for 
a micro. 

And instead o poring over the 
m nu !, you can nm it h. nds-on, 
in-house to see exactly what it can 
do for you. Try it. 

Wh t have you got to lose? We 
even provide the label so you can 
send it back. 

Ash ton-Ta te, 3600 Wilshire Blvd., 
Suite 1510, lo Angeles, CA 90010. 
(213) 666-4409. 

http:busine.ss


Graphics Fundamentals 

K11thleen Bre:s:nahu Simdifur 

6l4 Six Fli!<gs Dr I JO 
Arlington TX 760ll 

T o make effec tive use ·of any graphics system, you 
must first understand the functions univ rsal to all such 
systems. For the neophyte, the only readi.ly available 
method for mastering graphics concepts is to attack a dis­
ser tat ion of incomprehensibl. detail-an endeavor tha t 
can be as frustrating as reading the fine print on your in­
surnnce policy . 

In this article I try to put some graphics concepts into 
pers~ctive . Four subroutines of the Hewlett-Packard 
Graphics/1000 software package are singled out: 
WINDW, UMIT, VIEWP, and SETAR. The t rms are 
peculiar to the software package, but the concepts are 
universal to all graphics. As a vehid for conveying these 
concepts, the application program LOGO is presented in 
this article. 

The LOGO program incorporates the four subroutines 
mentioned abov to allow easy manipulation of size, 
shape, and positioning of a logo . By following the imp:le~ 
men tat ion of the four subroutines and th exp]anation of 
results related to parameter changes, the uninitiated 
reader can gain an easy grasp .of the graphics function . 

Th underlying objective of all graphks systems is to 
caipture an image, rnanipulat,e it and then prnjed it to 
another location or surfao . The image must Fkst be pre­
s.en ted to the graphics system. For the purpose of the sam­
ple program, the image was presented by sketching a logo 
on a sheet of graph paper, approximating this sketch with 
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s traight line segments, and tabulating the coord.inates for L .J 


the end points of these segments (see figure 1). The coor­

d inates were calculated by arbitrarily setting x and y axes Flgtitt! Ii Skf?td1 of the logo li!ttl!rs 011 raph paper estab{i~hing " 


to correspond to the horizontal and ertical lines of the and y c:oordinales fo.r tlH~ Une ~gnww; that make up tlie letters. 
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WHEN BUYING CHECKS, 
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-

Computer Forms 

ON THE DOOR OF YOUR 

COMPUTER STORE 


DFS ComP.uter Forms are 

• 	 Sold by a Local Busi.ness 

• 	 .Satisfaction Guaranteed 

• 	 Available· in Small Quantitl.es 

• 	 Compatible with :Exi.sting 

Software 


• 	 Very Economical 

graph paper. This process is a form oJ digitiwticm and is 
only one of the many methods avaH.able. AU have the ob~ 
jective of conveying information in a form recognizable 
to the graphics system. Coordinates representing he logo 
are entered at lines 33 to 101 of the samp]e program (see 
listing 1). Once the image is made available t.o the sy tern, 
the process of capturing the image, manipulating it, and 
projecting it involves four steps: 

•Determine the boundaries surrounding the 1m.age to be 
captured {WINDW). 
• Set the limits of the device to the boundaries of the 
paper or transparency to be used (LJM[T). 
• Determine the boundaries with in which the image is to 
be projected on the paper o:r ransparency (VlEWP}. 
• If you don't want the proj.ect,ed image distorted, then 
the window surrounding the image and the viewport on 
the projecting surface mus t both have the same 
width / height ratio (SETAR). 

WINDW 
When the graphics system receives the digitized repre­

sentation of the image, it needs a frame of reference to 
designate where the image to be captured is located. To 
generate this reference frame or window, the wr ow 
subroutine is i.nvoked . The general form o.f W I DW is: 

CALL WINDW(lGCB,Xl,X2, Yl, Y2) 

where (Xl,Yl) desig;na tes t.he lowe:r-Jefr corner of ~he rec­
tangular window and (X2, Y2) designates the upper-right 
comer. Because this rectangle is to frame ~he image or a 
portion of he image represented in he digitization pro­
cess, the parameters for the WINDW subroutine must be 
generated from the same axes, units, and origin used in 
the digitization process (the ones established on he graph 
paper). 

The se tting o·f the WINDW pararneteFS in Jine 29 of the 
sample program to: 

CALL WI DW(IGCB,0.,355. ,0. , 130.) 

specifies that the lower-left comer of the rectangu1ar win­
dow is zero units in the x direct ion a:nd zero units in they 
direction (at the origin on the graph paper). Also, the 
upper-right comer of the window is a.t 355 units in the r 
direction and 130 units in they dil'lection (~o the far righl 
and middJe of the graph pap r) . Since the w indow en­
compasse the entire iogo 'TDC," the captured image for 
graphic manipulation will be the ntir logo. If. how­
ver, the window had been specified by: 

CALL WINDW(IGCB,200.,355. ,0 .,130 .) 

Compute< Forms 

P.O. Box 643 • Townsend, MA. 01469 

then the window would frame only the ''C" portion of the 
logo, and only that image would be available for graphics 
manipulation. 
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Maxell Floppy Disks. Class of '81. 

N1ot a .single dropout am.o·ng them. 

These ore the disks thai achieve a ll you expect from 
them. ey ore cerfifJed free of d ropouts And each 
one meets or exceeds the most demanding spedfico­
lions every compute authority con set. That includes 
ISO, IB , ECMA. A SI, JIS and Shugart. 

The quality begins with the finest raw materials 
ovallabfe, and we make sure the qualily stays hcgh. 
Every Maxell floppy d isk must poss an exhaustive series 
of elgh1 quority control inspections. Under test condi· 
ions. otter 10,000,000 posses. there is roo loss of quolity. 

Moxelf Floppy Disks oc uolly help protect your 
computer drive heads. The self-deaning jacke~ liner 

inside evefy MaxeU disk removes dust before it can 
oHecl your system. The surface lubricant reduces any 
c once of disk-caused head-wear. 

There are Maxel l disks for every disk drive system in 
apera1ion today. Maxell is leading the way with new 
disk technology for tomorrow's computers. Your Moxelr 
Business or Maxell Personor Computef P oducts supplier 
can put our "honor-grad" to work for you, and for your 
computer. now and In ftie ruture. 

Coll or write for more information. You'll team that 
the care we take manufac1uring Maxell Floppy Disks 
makes them live up to your highest expectations. 

maxell® 

Maxell Corporation o Arne-rica, Business Products Division, 60 Oxford D ive. Moonachie. N.J. 07074. (201} 440-8020 

C ircle 2 4 on inquiry card, 
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listing 1: LOGO. rhe program u~d to produce. figures in tJ1is article. The p ogmm is w ritten to rw1 on a Hewle:tt· Packard 
Grilp li ic$11000 syste-m. 

&U 1 A f:~~004 JS ON CR00 023 USlN~ nont~ ~LKS R;onoo 

0001 FTN4.L 
0002 
0003 c 
0004 c 
f.IOOS c 
0006 
0007 
0008 c 
oonq c 
00 10 c 
00~ 
0012 
0013 01 
OOli.I 
oois c 
0 0 Hi C 
0017 c. 
0018 
ootq 
00 20 c 
00 1 c 
00tl2 C 
0023 C 
002i.I c 
002 S c 
0026 
0027 
0028 
002q 
0030 c 
003 C 
0032 c 
003 
0034 
0035 
0 0 3i"i 
0,03 7 
0038 
0039 
0 ouo 
004 1 
00 42 
0043 c 
QOIHI c 
OOtlS 
OOtliS 
OOLl7 
0048 
OO'lq 
ooso 
0051 
0052' 
oos 
0054 
0 0·55 
001)& c 
005 7 C 
0058 c 

PROGRAM l..r:JG 10 

OJ ~ENSIQiN JGCE! ( 1 qzl, JFHJ F' (t(l) • XL UT ( . l , V (tL l , fq~) • r; (;'.>), XL( t! ) 
fQ UlVALENCE (LU,18UF),fJO, I ~ UFft~) 

EST AR'l. ISi-i ro ll.NO LOt. TO L u ' H F OJ.' p flTTE ~ 

LUT=LOGL U(I) 
WRJTE(ll lT,{11) 
FORMAT(ttEN ER LU, 
REAO(LU ~• L U ~IO 

INIT IA LIZE PLOTTEq ~ SF L CT PE N 

CAll PlOiTIQ CIGCB, ID, 1 • LIJ ' 
CALL PE N ( IGCB , 2} 

··········*·······················••***************************
* REFEQENCES IN ARTTCLF TO L J~JT, Sf TAP, VJE~ P. ! O~ * 
* MEFER TO T~F F OLLO~J r G ~ALLS * 

CALL L lMtT(IGCB,XL{tl,~L(?l ,M L(3),~ L CGll 


CALL SE AR ( 1r.cs . AQ) 

CALL v l E !P r I G ca • v ( 1 ) • v(?) • v ( 3) # v ( [J) ) 


CALL 1 1-i>t:n~ CI Ge s • ct . • w(? 1 • · n 1 , · 1 «' n 


********* DRAW "T" ***********************• 

Cllll 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

~ OVE(iGCB,22 •• 0.) 
D~AW(IGCB,82.. 5.l 
or.i11,w( IGCS~ 1 · ~ q •• , 05. l 
DRAW(IGC9,13t •• 1?~.) 
0POHIGC9, t2'.,1?6. 
D~AA(IGC~ . o •• 1n5.) 

DRA~(JGCB~60., \ 05., 


ORA crGce~o . o. 

DP W(TGC~,22.,h. 


********* ************************ 


CALL 
CALL 
CALL 
CALL 
CA LL 
CALL 
CALL 
O.LL 
CALL 
CALL 
Cb.LL 

n~A~ ~o" 

OVE(JGCBrlO.,n.) 
OR CIGC~,178 •• ~.) 
ORA llGCB ,1 8~ •• ~.l 
O~AW(IGCB~iqo •• ~ . 1 

ORAW(IGC~,1q3. ,l 5.1 
O~ll.W(TGCB .lQ4 •• ?n.l 
l)RA l flGC:R .1 Q3 •• ?5 . ) 
OR i1i~ nr,cs ,d Q2.. o. 
ORA~{IGC~ , 1qo •• 3~.~ 
OQA ftGCB,i~2 •• t?~. 
Q ti. · {U'.GCH,70.,n.1 

•*•****** INNER ~ou STt.RT LEFT ~n Tl M *••• 
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ATARI 

Computers800TM$779 
for people~· 

WITH ONE YEAR EXTENDED WARRANTY 

AvaUabJ.e without warranty tor eve· ­

ATARl SOFTWARE 
C :.001 U 5 M 1~1or ·r 	 ~lJOOC "10, G nl!'f.ll ;".o t:cou11t1nQ 1-39900 cxooo2 us Go··e rnm1>n I $,J 00 

C ADJ 1n,,~nl ol• Con11fll iJ99 DO 
C -402 Ai;i;;mm1.,. R,..r.r-1 .. ;1ibl~· S.3~00 c:. OOOJ 51..11.tl!fY ?J-. "' 5.,., I~ 523 00 
CA4~ 1No11_1 P1 ni;c-~~01 S11900 C tiO(J..: 'lt.1ot d H1.o;1vt ! 73 DO 

CX.6005 Bll!tlt. Sck•ulrn;•,. l:23 00• C 	 .t05 PILOl SG800 

CX41l tCAOSOFT BA.SIC s 800 
 CX:600 Coun!•.ilorr Pr<J<~d S.2300 

CX6007 P11nc•pl S2J 00 
ex~ ·102 ·n~d()m $1l00 cx:&00a "Ii; ""' S-23 00
C. iili101 lnYdJ,1on to P1o~ r mrr1r1 • $1700 o• "'<! 
CX410.1 SI .. 1 1·.11~ ,, S17 00 c llOO'il :ir al cr.1" c-. S2JOO 

CX41 D<l Mil lmQ l• 51 $1] 0() 	 C 6010 Bus1nC-~~ Coc1111 s i3 oo 
C X6() I 1 Ba~1c P'$ ChOhJ<l ~ $23 00 
C~601~ Ellec l 1'tl'-1 Wu, ~n $23 00CX411)'j Ell~CkJ ck ~1:100 


C • IDii In• L~L1on '° Proo:i am m n•i 2 ~2000 

C '4 IOT ll nrh,lhm ~ J 00 
 C 001.::i Pr ncr ill~ or f c:cn $2J 00 

C 6015 Spellui $.23 00 
C 4 10') Gr~ph It ~ 17 00 C ti() l b 0 ••C ( l,.<.lrrc11; ~23 00 
C d 110 lourh 1r~•nQ 	 $20 00 

CX~ 10:l HJ~f.m ~ 	 $ J 00 

C 6017 !las1<: 111 eo•a $23 00 
C 4 I 1 I Sp~cr l•i.dd~"' S t7 00 C '11 10 Bon<! An;a V"•'' S.20 00 
C •1 12 Sta.L ' .!. Capo a s $13 00 c 8 r07 Stoc~ A"•lts•s $~0 00 
CX4114 Europt:an ca.,, 1t1c~ & C;lp1rnls ii) 00 C 11108 Ste<;~ Ch. r nti 	 $20 00 

C L.1001 E<lurnt1on Sv•lr-rn Y.:>511•r $21 DOCX~1 ~ A0•1 Of) & Lo~n Ana.ly5 15 $13 00 
C L4002 8 s•c Co•11pur·~~ L nou• qe $4 00 

C 4 1,• ln ••11110'1 to P•ogr mm111iy J $20 00 
C .it , ~r"?iitJnJ I F11ness. P100 i59 00 

1 	 C L~OOJ .A5$1"'fl1 l{I• Edttc 1 i<600 
CllLAD04 Ba s•etb<i 11 $2~ 00ex• 11~ C<>n•crsa~'ona1 Fre~c $~5 00 
CXL4005 Vttl!"O EJ5'f'I 	 $2~ 00C.;:d 111 Con-.ir-r ..._n 11or1J1I Georman ~500 
CXU1006 SuP"'' Bre<>~ou1 S:JO 00CX412(J eon.~1sa1•on I Sp nr$h i.i~ 00 
Clll~007 MJ~•C Compo5"'' $4~00C .112·1 En r11p CrM 	 $13 00 
C XL4009 C L"S' 	 ~:JO 00c:-.o:;,2'5 COO¥ IS.i11 10l"lill 11.t.1l1nn i45 on 
CllL40 0 JD T•c T c ruw $.24 00 

commod.are 

I':;;; ··: , , ~~· :ti'' 
- I 

rln Pftjft'Y'n t§ 

VIC20 

$259CBM8032 $·1099 
'799004016 
~m99 Vic-TV Oelual . . . . . . . .. s 9.00 

OOfli6 ~ 1796 00 Vic Cassel l e .......... S69.00 
4032' 

CB Md0~2 Pro nl <"r 	 $629 00 Vic Disk. Drive . . . . . .. $ Call
Tal ly !!02~ 	 S1699 00 

$69 00 Vic 6 Pack p ogram . . $44.00 

~ 
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DISC DRIVE 


C:it~ 4.01 1 SI•• R~ •d••$ .. , , . 1:32.CIO 
C)ll~01 2 Missie Comm• d .. s.32.00 
C Xl40 13 A~Uoroid~ . 1'.l2JJI() 

C~l4015 etclm'• $:00 :JO 
,... ... ropunomt: $7d ~ 
V1'iu;: r1lc: $149 :JO 
Lelli!< Pei I c11Word Processo11 $11900 
Sm..u-c•t SB'!IOO 

Atari · Perupherals : 

4fl!J 1i;.K &329 00 
410 R cord~r ~ co 
8nP•rn1e• $359 00 
82 PY1nH•1 $ CA~~ 
830 odem ~ •59 IXI 
850 1nlt:daic i. 	 S CALL 

Atar i · Accessorl.n 
N w DOS 2System 	 $ 21 00 

ex ro log~• Pen $ti4 00 
CX30 P~d<ll~ $.18.00 
CX40 JO) S11c~ $18 00 
CXa.53 1 K FI A.M SIWOO 
M tOOIC 16~ RA.M $l~OO 
M crn1e• ll R°"M $ 100 00 

CBM Software 
Wo1d roJ Plt1S , 19900 
WordPro'°" Plu• $29900 
Commo<lor ra• P c aQe SJli'il 00 
Vr!.u:r&I(: ·s14g oo 
eBS A.~~15 flee "n•en!or ~ lnle•~Cl••C s~~· s~oo 
BP I Gene• I l dge• 1329 00 
OZZ In 01m;i t1on S~stom S329.00 
Dow Jotr,; s Poi! rot 10 $i 29 00 
P~ $2J9.00c•• 
Li!Qal Time llccotinLrAg U49 00 
'tNcr1d C•il fl ao u~g oo 
wora Cne l 180 00 
C r ale A Q.1oc l.2 19.00 
l"o·..e• Sl!900 
So<: ~11 M" s;ooo 
J1r'ISE1im Cat • 

Disks 
C 8 100 Blenk Dr~k (51 	 $2100 
S~.:0111 Ell " Orr.k 110t $2900 
M a•i!l l 01ank Ors• 1101 l 36 00 
M a etr Bl nk Orsk 1101 $46 00 

Prlnlers 
E:i;i~on M 	 70 }
Epson M ·80 
Epson M 0 80 FT Ca11tor Prtc~~ 
01abJ0630 
~c 5~30CBM C2N c~~•cfl<> ()11.,., 

~e M&DdO Dua' Ors O""' 
BMi!OSO Du 1 D•s• OrrYtt 

$99900 
s13.t9 QQ_ 

No Risk, No Deposit On Phone 
Shipped Same· Day You Cal I * 

• Ofl all in S IOCk Li n ils 

Orders,. 

TEC 1500 
TEC 1500 

COD 

Starw111 e1 25Cp~ 
St ~ r..• rrt ~r 45<;;ps 

or Cr·edit Card , 
_ ,.. .•. 

Ta ijrtuIN PA. CAH (717) 327-957'5 
P:iOr.it.! ordl! r"!I 1n... 1lod n ljl'Tlt; r 1::s. tor order desk(800) 233-8950 

on¥ Or send c~. °' money Ol'def al>O 1t!!it 
ire~ 5'"t=IP•~9 Pennsyl• m~ rr!S1~ nt~ ..o~ G• 
~il Ii;$ l•li iEi.dO l 14 10tl Vi;sa a1 C Cci1..11 pmen1COMPUTER MAIL ORDER 	 .;s S<i bJl'(.I to pre~ et>a..-.;i nd • titlrl ~ w1!1X1U I 
na1rr:e Pie"'""° e-.u _ we...,,. ,, . .&Gl'M 

501 E. 3RD ST., WILLIAMSPORT 	PA 17701 
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u~1ir1 1 cor1tim1 d; 

oosq CALL OVECIGCB,102 •• ?0.) 
00&0 C .6oL L 0"1 .t.. W ( IGCR, l t12 •• 90. l 
0061 Ct6.Ll ORAW(lGCS,175 •• ?7.l 
0 Ob2 CALL oru (IGCB,176 •. • , .S .l 
0063 CALL ORAW CIGCB,175 •• 23.l 
0 01',Q CALL ORA.W(IGC6, H3 •• 21 .l 
0 Of!i.5 CALL D~I W CtGCB,~7n •• ?~.1 
O·Obf!i. Cl!.U. ORAW [JGC8,l0? •• ?0.\ 
00(:;7 c 

100b8 c •••••****DRAW C~ 
0 0 ti <;i c 
007'•0 CALL MOVECIGCB,203 •• O.l 
0 •071 CALL ORAW(l~CB,202.- 3. 
0072 Cli LL DRA l(IGCEl,20i •• t7.l 
0 ·07 3 CALL ORA~{TGCB~2036.?~ . l 
0074 CALL D~A (IGCB,255., IR. l 
0075 CALL QRA~ClGCB,~bo.-tl .l 
Ooh CALL OQAWtlGCB,2bS.,1~5. 
00?7 CALL OR A CIGCB,270 •• 1~~~1 
OOH! CALL ORA (IGCB,275.,t?~.l 
OOH CAL\., OR ~l(Jl.CR,285 ., 2'2'. 
ooa.o CALL (•PA {IG!'.:8,291 •• S.l 
008\ CALL ORA CTGC8,2CJ4 •• os_l 
0082 CALL OR~W(IGC8,2QO •• ~O.l 
00·83 CALL ORA (IGCaJ28S •• 74.l 
OOAa c 
00 5 c 
1)086 c 
0087 CALL DRA crr.ce;2&7 •• 74.l 
00 CAtL DRA~fIGC~, 275., 00.l 
008Q All O~A~(IGte,27a •• n~.l 
ooqo CALL DPA crcce~27? •• 04 _ 
ooq CALL D~AW(JGC?,270 •• tos.l 
0092 CALL D~A CIGC8,2~7 •• 1oa. 
oo<n CALL DR .II.~ CIGCB I ??4 •• ?Q. l 
0 '° q. ll CALL QQAWfIGCB~223.,? .l 
ooq·s CALL DRA CIGCB,224.,?1. 
00% CALL D~A ( IGCB.22 •• ?·l .l 
00 1n CA ll OR4W(IGCB, 1 •• ?0.) 
oo cis CALL OAAW(IGC6,3~o~.n.
ooq9 CALL OR AW(lGC~,?1~.,t.l 
0 1 00· CALL ORAWflGCB,2 10.,3.l 
0 0, CALL ORAWCIGC9,2~3 •• ln~1 
0 to.? c 
010 3 C.e.t ·L 'P . N(l(; Cfi , O)' 
0 1 (J ti CALL PLnTR(IGCR~rn,nl 

0105 srnP 
OJOb E 

LIMIT 
The LIMIT subroutine defines dw vi w surface on the 

devk -in other words, the surface whhin which all 
graiphjcs must occur. After deciding on the size of the 
paper or transparency desired, the w:idth and height di­
mensions are used to delimit the view surfa e via the 
LIMIT subroutine. The general form of LIMIT is: 

CALL LIMIT(lGCB.Xl, X2, Y1, Y2) 

with the x and y unjts specified in millimete.rs. As a result, 
all graphics must now occur within an area bounded in 

the ho·rizontal direction from XI mm to X2. mm, and in 
the vertical d'rection from Yl mm to Y2 mm, with the 
origin corresponding to the lower-lef t. corner of the de­
vice view surface. 

[n the sampfo program, a logo is. to be projected to a 
15-inch by lO~inch sheet of paper (380 mm by 250 mm) . 
Lin 26 of the program woutd incorporate these dimen­
sions as UMIT parameters as fol ows: 

CALL LlMJT(lGCB,0.,380.,0. ,250. ) 

To urther illustrate ithe use of the ·!MIT subroutine, if 

http:millimete.rs


PUT YOUR APPLE TO WORK FOR YOU!' 

WITH THE THUNDERCLOCK.PLUSt I 

A a,n APPLE u er you 'ready know all th th ings your APPLE can do.. Now Thunderware 
expands that lisl w it h 1he THU DERCLOCK PLUS, the compl te lo k/ca l ndar system 
for your APPLE! Your programs can read the month, date, day-of-week, hour, 
m\riiu e and e ond i any of APPLE' language . On-board batteries keep 
you .r HUND RCLOCK runn ing a u.ra1ely when your APPLE i off - for up 
to 4 yea rs before battery rep.lacement. But that's just the beginning. 

Th THU DERCLOCK PLU is th mo$t useful and v r ~H il e periphera l 
you can put in you r APPLE. It can keep your disk files organized by 
lime-and-date- tamping th m; it enhances the usabil'ity of many of the 
new bus.ines.s/profes.sional software packages for accounting, filing, and 
time management, and it can r motely control ligh1s and ap pl iances 
for secu rity or di p la purpos i,n your bu in s o r home. 

SO,ITWARE PRODUCT COMPATIBILITY 
Man7· of today's impo rtant oftware package!> for data ~base 
management, bu r.n appl'ications communications, and time manag m nt are des igned to us tne 

H NDERCLOCIK PL US. If you nave or plan to pur hase ny of these packages, a THU DERClOCK will gr a.tly 
enhance th ir u fu.~n 

•VJSIDEX* (Personal Software) • DB MA TER and MICRO-MEMO (Stoneware) • M ICRO-COURIER and MICRO­
TELEGRAM 	(Micro om} • TH CASHIER and TH E STORE MA AGER (Hrgh Techno l.ogy) • BUSI E SP U and 

NET-WORKS (Adva.nc d Data Sy tem )' ...and many otfler J 

DISK 'JOWME 2S4 THUNDERWARE'S DQS..DATER 
*A 006 llf.LJ,O 07 /0 7 16: l7 
*A 006 CLOCK 06/08 09:07 Our n w DOS-DATER software upgrades the regular DOS on 
*A 001, Fll/1.N:r. 06/08 09:08 you r disks o that DOS will use the HU DERCLOCK o time­
*II 004 DISK !Sl'O 06/l 7 l6: l) and-d t - tamp di k files. very time a program is saved o r a tile Js*B 00] MCKOH 06/i 7 16: l) 
•B 005 SCRELN 01/24 l 7: 32 modified , 1he current date and time to the m in ute are stored in 
•B 002 TCPUHL 06/i 7 16: lJ 1he CATALOG with the Cile' name. You can teU at, glance when
•B 00~ SOTIHE .o 06/) 7 l6: l) 
~., 00 i lt.DlGCL'K 05/19 08:05 a program wa sav d or when any file wa last modiHed. And this 
~A 01 k Sn TtMI': 06/08 09:08 time/dat I mping feature is completely au tomatic. That means 
*I 009 IDICCLK 05/19 08:05 
*A 001 11ME Q 06/0S 09:08 any program which uses DOS will lime/date stamp its mes! 
*A 003 SLOTFI~OER 07/01 16: 5(, 

•A 01' DEl".O oon 1 16; I~ REM10TE CONTROL 
Add Thund rware' X-10 INTI RFACE OPTION to your 

TH DERCLOC'K PLUS and your APPLE can control lights and app liances tnrough your BSR X-10 Home Control 
Sys.tern on your pre-defined schedules. Our powerfu l SCHEDU L R of1ware allow you to create and modify 

hedu le ea ily and execute them in the 'background', while using your APPLE for other tasks in the 'foreground'. 
Use your APPL for energy man gement, display nd ecur it lighting, or laboratory/process control. 

Our PASCAL Software lets you use all the THU DERCLOCK' features in PA CAL and sets the F). il er date 
whenever you boot. 

You get al l this versat il ity in just one periphera.Jsystem. Backed by a ful l one yea rwarranty ..Seeyour APP' Edea ler 
for a demonstration, or conta t us for more information . We'll g ive you r APPL E the best time around! 

ucc ~st •d re a H pri es: 

THUNDERCL K PLU ·...................... .... .$139 THUNDERWARE, INC. 
P.. BOX l 322X·IO INT ERFACE OPTION ......................... $49 

Oakland, CA 94661PA CAL OFTWARE DI l< ....•••.......••... .••.... $29 
 (415)·652.. 1737 
DOS-DATER/DEMO DISK........................... $29 


MA U'ALS ONLY.ea.ch ......•••. ....••......•.............. 

•R quires sof1ware suppl,ied on DO ·DJ\ TER/D MO did~. 

Distributed by Apple Computer, Inc. 	 6'.111 '.1(- 10 k • ir•d~m.irl ol l! -R 4U II.~ n l'.I 

and Com.puterland Corp. 	 .\rru "" ~ lr•d 'JTwrk o l APPLE COMPUl lR. I 
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you want to confine graphics to an 81h-inch by lHnch 
(21:5 mm by 280 mm) area, se t UMIT parameters as 
fo lows: 

CALL LIMIT(IGCB,0. ,215.,0.. 280. ) 

VIEWP 
Within the view surface set by UMIT, the image can be 

res tricted to a desired area. In other words, th logo can 
be spread across the entire paper or tran par-ency, or con­
fined to o,nly a small area. A uiewport designates a rec­
tangular portion of the view surface to which the image 
in the window is to be mapped. The VIEWP subroutin 
defines the positioning of the viewport, and Hs gener;.;il 
form is: 

CALL VIEWP(IGCB,Xl,X2,Yl,Y2) 

where (Xl,Yl ) designat s the lower-Mt corner of the 
viewport and (XZ, Y2) designates the upper-ri,ght corner. 
The x and y axes correspond to the Jower ·edge and the 
left edge, respectively, ·of the UMIT-desi.gnated view sur­
face . 

The units for x and y vary ac"Cor-djng to the aspect 
ratio, or the ra tio of the wi.dth to the heigh of the vi w 
surface. If the aspect ratio, abbrev"iated AR, is greater 
than 1. the horizontal length of the view surface cor­
responds to 100 X AR units, and the vertical length cor­
responds to 100 units. lf AR is less than 1 , the vertical 
length corresponds to 100/ AR units and the horizontal 

MICRO STAT 
Mic Mist~• is u advanced stalisties p;icbge dui~med for use in ruur~b. 
~duc~lion and i~dustrf . Mic10S11tis 1 lilo · o1iorn1ad statislics pMklge willl B 
D11n M1nngcmonl Subsrstam {OMS) thl crnles th1 drn1 lile! plus tit~ 
1bili1y 10 : edit, list. dutroy, dal111 cues. ougmc111, son. r1nk·ord1r, 11~ . 

mo, ~c . rnsrgo and unnsform 1ti1 data . na d1ta 1rnrndarn:1s 1incld~ : mdd, 
sablracT. rnulliply. divide, reciprneal, 11111, Hturai log and an1ila~. upo111m ­
tlal. linear lurnslormatioms phis adding any numbl!r ol uriables lo crmnle 
mew variables. 

Onu th file is crHtad. ii un be usad to prmd uu: Uesuiplive st1l i1lic1, 
Hypmthii!!s:ls l&sts (mun and proportionl. ANOVA [one-wey, tw10 - wn~ 1rnd 
rBndlorn blocks), Sc.anerpfots. Frequency dls1ributi11ns, Co rrn 'l1tio n 1n~ 'lysis, 

Simple ud Multiph1 regrusion. lirn~ SeriH, Nonp1111m&1rfc t.eits n1 af 
them), Crcsstabs and Chi-square. Factorials, P~rmut11icn,s, Combino.lians, 
aBd 8 Probibilily dilUil:l11tio11s . 

1~8 price cf MicrosU1t is tl!i0.00 and thm ll:!~r·s 111nnunl is •~mid1!J,'le lor 
$20.00 am~ ir.icl~du samp•le printowts. Si11ee Iha p,rintout! referenu stan,d,­
ard st1Uisti~s l1edl111ob a~d .io11rm1I irliel~s.. yo~ cam cornpar~ the !CCuracy 
ol Micras111to1esul1s ~roduted ,on 111~ch lu11er sy$1ems. No otlier $lalislics 
~atk1ge seur•s 111 ba~q tbe confid~111u 111 do tbat ... at any priu. 

Microstat is available lor the North Siu OCIS and Basic, Microulfs 
Buic-801M (5.Dl or lalei) and Compiler Srstemi' CBaslc2"". Please 
sp~cily B" SD (10!1-su111red) er No11ti Siu 51/•" disk whe11 orderiHg . 

ECOSOFT 

P 0 . Bo >< 68,602 


lndiarmpolis. IN 46i66 

13171283 -8883 

• 

length lo 100 unit.s. When CALL UMIT is not initiated, 
the view surface defaults to the limit of the device, which 
for the HP 9872A has an AR of 1-52. Therefore. to posi­
tio" a viewport to cover the upper-right quadrant of ~he 
view .surface, specify VlEWP as follows : 

CALL VIEWP(IGCB.76.,152 ..50..1'00.) 

The entry of the viewport parameters in the sample pro­
gram occurs at line 28 . 

SETAR 
At this point in the graphics explana tion, the process 

can be visualized as taking a snapshot and projecting the 
captured image onto a scree.n. Everything wi'thin the l"l!'C· 

tangular window is mapped through the r-ectangufar 
viewport for positioning on the viewing surfa<:'e, which 
its If l:ia been delimited via the UMlT subroutine. 

If the rectangular window and the rectangular view­
port ha.ve the same shape (if the asped ratio is the same), 
the image can be transferred point fo r point without 
distorting any geometric figures. The relativ size of im­
ages will change, but a circle will remain a circle, and 
angles between intersecting l.ines will not change. If the 
aspect rat'io of the window is not th same as that of ~he 
viewport, then the image projected on the view surface 
will be distorted: a circle will become an ellipse, and the 
angl b tw en inte.rse ting lines will change. To ll via~e 

INTERCHANGE 
l'I you usm lhe CPI M'"' ,11pmrati11g system. lilu jusl got a whet! lo! uas~er for 
yow. ht11rc'11n 9e j,5 ii z. Ba,,. ElliS er.nbly language prog r11m th~t yi~u you ~u 
o! •lie lucijru 1h~1 PIP da1nn'I, plus seve11I u11iq111e feahues. Senne ol lhn 
lnalurn of lnterchar.iga lncluda : 

Ollil, i:n ll'le U!Ull IHhian.pfUS lislii:ig 1!1 li!cs H,/1Jdi1tg lhOrSfl lfl'ttb 115pecified 
ehar~e1u1. Rud/write s111~.s is n'lso glnr.i . 

EHA. H wsu~I pluu%c/1uilfit arases. In odditian. 1 " O' ' swil~h c1m b~ usmd to 
qu!ry en Ht:~ eraH. 11 'W.. al.laws a1as111 ol RI O liiles without qwuy 
~norm1llr fO~ ore qusrfod), and an "' R'' switch ii syst~m lilu 1119 to be 
i~~lud!d . 

tlSl permi:IS prl11ler li11in~1 with forrnatlirng camtro'l!1d by TAB. WIDTH , 
LINES .Dnd WRAP. II you ara using the Dl Spl!rns C!oclt Boa~d. trsllin~s 
incl~da Iha date and tima. 

COPY inclu~Ln~ 1Xel1nivtt copies 1nd 11'1e 11p1ionnl '"O". ··w·· Bnd " R" 
iiwiti:~os plas •a 'T ' swi1ch thal quarDns if Illa lila alrudy uiils. It 1ls.o 
1llows fer ch1nDi1t11 dis.kl in Ills middl1 11f 1 copy ii eitlm the ili$k or 
dira~tory 'bec,orn! Ml. It 1Dloma1ic1ily vuiliH cop1ies. 

STAT. wil'.h ambi~uous, unambigcous and uxd1niv. listings. II prnducos In 

1~p~1htized listing ind i~cl~des ucl:! Ii.le len1111&. tM1l lfireetory a~lri~: nm! 
space u:se d 1n.d ~nuud. 

Ollm eoimm111ds incl~de REiNAME 1incl•u·di11g amb•ig11ous). HElP. S'l'ART, 
END, CLEAR, RESH, DATE, TIME, TAB, WIDTH. llNES. WRAP, UT. 
SETH 1md TYPE . Once yo11've und lnlercllange , we do~b• 1h1 lOlll'll ~~er 
use PIP a~1im . The Jlfi,ce ol lntercha11ge is SS9.95 and tb~ ml!nua1 ~! 
nailsblB 101;10.00 . Dr,liers mu$1 be aeecim1Janied witb yom C:P/M ur~al 
~wm.ber . hlle ,rcllang~ is recomme11!1ed 101 8 32K or targu s~tem Bind .,.,m 
~Bl run wilb illrn 8080 C:?U . Al !he present lime,. only U5er II is supporled. 

CS1uicl ;s a regiuer1d trBd~marl of Compi/11r Sys.rtJms. 
CPI M is 11 r119ist11111d Wtdem111lt Qf Oigiral Ras,u1rr:h. 

292 ac.•r l~l 0 ll'l:'TE .Publi<-.&1iims lnc 
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1~1\\/t~t:tllftl~ MAXES ITACROSSI' 


•• .FROM OWE O:eEB:A'll'IN,GSYSTEMTOANOTHEBI 
A VITAL WAY TO PJWT.Ecr YOUR BO.Fl'WAJl.E 
INVESTMENT F Oil THE FUTl.mEll 

The RM..c:m1m; la.ngt..la8e l"UI1S on more different Opar­
attng Systems and more different-sized oomputel."S than 
any other slmtla.r la.~e. For sta:rters, it runs on NCR 
and TI m.tn!oomputers and, in !:.h!l micro neld, on t.he 
CP/M2, MP/M2, TRSDOS~. OAS!S4, MOASIS', and U'"filX 
(ONYX version) Operat.lng Syst.ems .. . to ment.lon only 
a few. 

Unt.tl now. sel'lous bustn ss so!twal'e or he scope a.nd 
flaxibilicy- seen in the minioomput:er world !las not boon 
available on micros. UA\ • . lUH; now allows transfer of 
such soft.wa_re,with a minimum of fuss. 

we have pa.rt.tcipa.tecl tn such a m.tn.1-t..o-mtcro transfer 
of a major set of flmleraJ buslrutSS soft.ware. _.using 1:&\ 
c:m11 1; as the transfer mechanism. of course.Running on 
Jltei-a.lly thousandS or minloomputers, these refined, 
ffilhancOO.. and prown softwa.ro paclcagm;cowr A/R, A/P, 
GIL. P/R. Omer Entry (with Invoicing and inventory 
Control) M well as SaJ.es Analysis. The packages define a 

ew level of achlev!lment for features. an ex bll1t.y In 
micro applications soft;ware and offer top quality a.t a 
reasonable price. 

For I mmed.late Worma.uon, call 7 l 4-848-1922 for your 
complete product descriptions. 

!ti .... Mm1. T l,, .~Ofr,'I E ILLOffl 1IH 1
I ~ NrlA u : yn JH c Jli io<:t 1 DA rA rrnc1-~~1r ~' 
' Fl /\NI IAl. lilr1U1N "'! i... F I 'jfy/ ~[1 Ir 'r . ' 

/ 

•• .PLUS ALL 'l'HE ·GLD, :FAMll.tAR FA1f0lll'TBS that 
we continue to o1fer, suob as: 
Genera.I :Buslneaa-Cltent Aoooun ing ( C'PA Write-up) 

l!''MS (Financial Modeling System) 
NAD7 ( Na.me and Address System) 

Real Estate-REAP (Real Esta-ta AcqulS.lt.:lon Programs ) 

PMS (Pt'Opert,,v .anagement System) 


US0 (Multiple Listing System) 

llealth CU&-APH8 ( ut.omated Pat.lent H:tstory) 
Word Process.mg and. fiyatMn Snftw81'e - Mag1C W'andg 

- QSOl\T" 
CBASIC210 

and Cybernetics' unique T:RS-803 , Madel II Cf'(l . offering 
high · rfol'manc~. hll.l'd dJsk support, a.nd CP ii: com.­
patfbility. 
Tradel!l:IBrks ore 
1-Fljyan 4cFBrle.nc1 Corp.; 2-Dlgltal R~arOh. Ire.: 3-Tand(Y 
Cor p ; 4 - Pnase One iSysUlms, lrul.: li-llell Telephone I.&l:>orato.f'o 
1es. nc.; 6-Amerle&n Businuss Systems, Inc, 7-St.rualllf\a:J 
Systems Group, l nc.; 8-Cybemet1C6, IDo.; 9-Peaobtrro SO!twa.re, 
lnc.: 10-0ompilei- !zysteme. Inc. 

~l!.~ 1!3.-~ lt;_ l!-l.!,. lC/ l~ 
~~ ~ 

l9. 
8041 NE:WMA AV~.. SU ITE .208 

TEL. 714·848· 192.2 HUNTINGTON BEACH. CA 92•647 
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this problem when cover.age of the largest possibl por­
tion of the selected view surface is desired, the subroutiPe 
SETAR {set viewport aspect ratio) is used. The genera] 
form for SETAR is: 

CALL SETAR(IGCB,AR) 

To implement SETAR, calculate the AR for the window. 
The AR for the window encompassing the entire logo is 
2.?3 (355/130 - 2.73) . This value is incorporated at Jine 
27 of the sample progr.am a.s fo11ows: 

CALL SETAR(IGCB.2.73) 

As a resuJt. instead of a point-for-point mapping of the 
image in t.he wi.ndow to the 1ewport, the mapping is now 
from the window to a reconfigured viewport which has 
the aspect ratio selected by SETAR. 

This new viewporl is shrunk in s.iz.e so that it just fits 
inside the old viewport while maintaining an AR corre­
sponding to the window. After shri:nki.ng the new view­
port to fit inside the old viewport , one dimension ·of the 
old viewport will have unused ar~a. T he new viewport i 
centered along this dimension. The .image in the window, 
therefore, wiJJ be mapped undistorted to an area within 
ithe originaUy spedfi d viewport, centered along one 
dimension and tota.lly filling the other dimension . This 
provides the largest undistorted projec tion of the image 

G EORGIA 
~EXECUTIVE 
~MICRO 

SYSTEMS INC. 

SOUTHEASTERN DISTRIBUTORS FOR: 

Ithaca Inter Systems: 
PDP-80 I CACHE iBIOS I CPM System 80 
DPS-8000-16 Bit Multi-user 
Unix-Type OS Coherent 

ADES: 
· 0-154 MByte HD-w/wo tape back~up 
Controllers/Interfaces for Most Systems 

29-85 Kellogg Creek Rd., Acworth, GA 30101 

(404), 974-4430 
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onto the deJimited v:iew surface without requiring undue 
calculation for viewport positioning.. 

Parameter Changes 
A brief and simplified explanation of each of the four 

subroutin s ha.snow been presented and the location of 
their impJementation in the LOGO prog;ram spedfied. 
The foll.owing will document how individual changes in 
the subroutine parameters correlate to output changes 
from the program. 

1. Set window to encompass the logo: and defa1.11t 
UMJT, SETAR, and VIEWP parameters. 

CALl WlNDW{IGCB,0.,355.,0.,130.) 

The resulting output is a .recognizable, although d1s­
torted, project'on of the logo covering the total viewing 
surface (see figure 2}. The projection covers the total 
viewing surfac.e because of the default mode for UMIT 
and VJEWP. Because CALL LIMIT was not initiated, the 
viewing surface defaults to the physka1 limits of the de­
vice.. Fo.r the HP9872A, this is equivalent o the following 
at line 26: 

CALL LIMITUGCB,O. ,380. ,0.,250.) 

----------~ 

I 2~.rn . I r-- r 

I J . 


I I I II ' I
"l I' ~ _t._/
_ _____L_J 

L _J 

figur~ 2: The logo trcmslate-d to fill th.e entire gr:aph nr a. Not 
tf1e geometric distortion of tlte- letters, which re.suits because th. 
aspect ratio (width/ height ratio) of tl1e window and 11iewpo,.-t 
ar'e not eq~:al . 
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For 1the projection to cover the ntire viewing surface, 
:the viewport must cover the physical limits of the device. 
This happ ris by default since a ALL VIEWP was no! 
executed. For the HP9872A, this is equivalent t entering 
the following at line 28 ~ 

CALL VIEWP(IGCB,0., 152.,0.•100.) 

T he entire logo i proj,ected because the window hosen 
was of th appmpriate si.z.e and used units corresponding 
to the unit in which the co rdinates of th linear egment 
a pprmci ma ti on were entered. 

The resulting. output is slightly distorted because th 
AR for the window and th viewport diff r. The view­
port AR defaulted to 1.52 (380 mm wid by 250 mm 
high}, and the AR for the window is 355/130, or approx~ 
imately 2.73. 

2. S!!I window to encompass the logo: S!?t viewporl 
aspect ralio to correspond to tvir1dow aspect ratio 
(SETAR): a11d deft:mlt· UMlT cmd V!EWP para1mters. 

CALL WINDW(IGCB,O. ,355. ,0., 130.) 
CALL SETAR(IGCB.2.7 ) 

The resulting output is an undistorted projection of the 
logo c, ntered in the vertical direction and covering the 
total viewi~g sudace in the horizon tal direction (see 
figure 3). The entir logo was pr ject d because the win~ 

dow was determined the sam way as jn the prevjous ex­
ampl. 

The projection was centered in the vertkal direction 
and covered the total horizontal vi w surface because of 
the viewport reconfi.gu.ration that occurs when th 
SET AR routine is implemented. With SETAR set to 2.73, 
the recon igured v1ewpor t corresponds to a rectangle 
with an AR of 2. 73 being shrunk until it just fits within 
th old vlewport. When a r ctangle with a 2.73 AR is 
shrunk to fit within a rectangle with a 1.52 AR, the 
horizontal di men ion will be totally fil!cd and the vertical 
dim nsion will have unused pace. 

As prescribed by th SETAR routine, the reconfigured 
vi wpo t will be cen ered in the vertical dir-ection and 
totally cover the 11 ·rizontal view surface. When the 
image within the window i mapped to thi.s reconfigured 
vi wport, it will projec an image covering the lloriz..ontal 
direction and centered in the vertical direc tion. The re­
sul ting image is undistorted b cause the AR of the view· 
port was designated as 2. 73 by SET AR, and the aspec~ 
ratio for the window was also 2.73. 

3. Set window to encompass tl1e logo; set uiewport 
aspect ratio to correspond to window apsect ,.-a/io 
(SE.TAR); set t}1e pl1ysical uiew surface (LIMIT) t,o corres­
pond to an 81h -incl1 by 11~inr:h viewgFaph; defauJt 
VIEWP parameters. 

$,TATP,RO: 

:MAINFR.AME STATISTICS ON AN APPLE 

St1tpw Is a PASCAL S<Qflw<u~ pa.c~aoe designed lor tMc pro os· 
slonal researcher see Ing solutions wilh 11 mini mum ol eflort. 

St1tpro Is group&d inlo a modular lormat for i><1les purpose~ y·et 
whlch allows lhe u5er lo lr!msfet dala Mtween modules and other 
psogram~ wHh ~sy lo· YS'EI prompts. 
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~ ) R al nllmber data MS.a (21 Data. lre.n!ll fOrmalions 
(3l auosllonnalre database (41 t. all Ing la.bel dalabaJ>e 

~ 
) Gen.er<tl cale.IJtlry dataoos-e (61 GrapMc prl nling' & ediU ng 
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Slalpro Is an 1111,egratod d lallase sys1em designed for ex1 ens ive 
number cruncill ng. 

Sla~pro , unique In being non-memory dependent allows data· 
bues lob llmjt din slz.e only by Cli·sk space. Slalpro can enter, 
recehve, sen.ti, sorl, ancl l,ransrorm data. 

Translormetions inc'lude Arilhmetlc LOIJ'lltilhrnlc. E.xpon nlial 
Trlg-onom&tric, Powers & Square Rool s:, Conversions, Ren<1t1rri 
Numbers, s1,eni:1 rdl<i.ed Obser11e11ons ancl ewer ~O English 10 
Molric or Metric to Engli&h co.we rsions. Sia~p,ro conlains :.ever a I 
s1111 Is1 Ical an ly s~s pr()ijrams, au jnt-or rl nk&d nd designed to 
analyze the database recor(li;_ 

Amono ·Oll'ler IMtutes, St• Ipro has ex tensive color graphic 
capabllilles, graphlc screen ltd I tor. multi pl ptols per screen. 
vser or ·cOmpuler defined access llmlts, M choice of symb-Ols 
and Plnas. PtinUng a graph only takei; 30 to 20 seconds depending 
on whether 1110 prlntor is on An.acl&11:, Epson. Pa.per Tiger or Sllen· 
t~pe -
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Blue Lakes Comp,ute.r 
32:40 University Ave. 
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Figure 3: A11 1mdisto ti:>d p~ojecl'ion of tire' logo ve1"lict1Uy 

ce11lered and cove-ring ti.re total viewing surface in tire 1wrizont11r 
direction. Window aspect ratio is eq1ud lo viewporl as.peer rlltio. 
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...And my dad says GRAFTRAX8·0 
does better graphics than anybody. 

E 
You might say it's the head of its class . GRAFTRA 80 
gi es you the h ighest resolution dot matrix in the world 
- up to 120 dot per in h horizontally and 216 dot. per 
inch v rti all)'. ~ hid1 ma k our X-00 and M -80 
F/T work mor like a plotter tha n a prin I ~r. 

nd that' just for start rs. 
CRAFfRAX SO more than double Lhe fea tures avail­

abr in an ps.on MX-80 or · lX-80 Fff. For ins tance, 
we've add d nice little ·touches like an Halie character 
et - which do ub les the numb~r o font ty p s to 24. 

And wi th CRAFfR X 80, you can chang style, si.z 
and den ity anywhere in the line. Ami backspac th 
head. And use block grnp hic with any computer. And 
redefine all escape codes u nde1" software control. 

Up to now, yo u couldn't get ome of these feature at 
1my pric . With GRAFfRAX SO, yo~• g t '..:m II. And 
mor . Lot more. 

Be I of all, we haven't forgotten all tho&epeople who 
already own an MX-80 or M -80 FIT. You own the 
printer that Sl' the standa.rds all the others are ollow­
ing. And · ot1 an instill! G RAFI'RAX 80 PROM yo\.l r­
self, for less than $100. A1"1.d make th be t ev n b tter. 

You can s whv w~ 
say GRAFTRAX SO is 
th - h , d o( lt clas . 
T h re's noth ing else irr 
its l 

EPSON 

EPSON AMERICA, INC. 

3415 Ka~liiwill Sln:L"t • Torrance.-. Californ ia 90.505 • (213) 539·9140 
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ln,troducing a. totally new world 
in professional software for the 
Apple· II and Commodore Pet. 

Unli l recently, the tremendous explosion in micro­
compule r technology left an unfilled void in re·al 
quality software. MicroCraft Systems is lolal ly 
dedicated to HI ling that void for the Apple II and the 
Commodore Pet. With powerfu l, elegant and ver· 
sati le sollware. 

Bey·ond the softwar·e house. To a. 
compl,ete 6502 development system. 

More than a software dist ributor or discount house, 
MicroCraft Systems now provides you with access 
to a whole new spectrum in software sys1em s. 
MicroCraft software includes: Macrolink, a com· 
plete macroassembler for the 6502, SuperEdil, a 
fu I-screen editor with a superb range ol powerful 
capabi li t ies plus, OiskS.c reen, a sc reen·orien ed 
disk utlllty. Complele System $.2001$40 

MacroLink 	 :$1251$20 
Uses text fi les for source code • links source code 
or object code programs • :Fully nestable f ile in­
clu'de capabil ity • Recursive macros • Nestable 
conditional assembly • Over 50 error messages • 
1File 1/0 macros • Sa.mple programs • Disk assem· 
bier. source code need NOT it in memory. 

SuperEdit 	 $751$20 
Fun Screen Editor • Single keystroke commands • 
Uses standard text files • Move cursor by character,. 
line or page • Block move and copy • Se.arch and 
rep lace • Macro capabi lity • Plus extra sortware: 
SuperEdil '56 x 27' provides 56 x 27 character 
screen tor Apple II • And more! 

DiskScreen 	 $40.1$10 
Displays a compl1ete sector in hex and ASCII • Com­
pletely visual and interactive • Sector move· and 
copy • To change byte value, move cursor and type. 

NOTE: 	All pmgrams mqulre sing lo disk drivi:!. Mac<ollnk 
also requires 48K. Flrsl price: :soltware and man· 
ual. Second prlce: manual only (app lied toward 
pu,rchase of software). 

Call or write for our complete M1icroCraH Systems. 
catalog at no e,xtm charge. Other progran:is incliucle: 
S.T.A.ft Reading Program • "C' Compiler • Gra· 
phics Deve·lopment Systems ·• Pl'ograms in ROM • 
SuperEd it tor 80 x 24 video c ard.s 

MicroCraftSystems, inc. 

In software systems., a name to remember. 
188 Kerby Road 


Grosse Pointe f arms, Ml 48236 

(313) 881 -3089 


Source l.D. CL0472 M1lcroN et l.D. 7027·0, 222 

VISA or Masre1Ch1uge accepted. Inquire at your fo~I 

computer store 01 order d rect. 
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CALL LIMIT(IGCB,0.,215.,0 .,280.) 
CALL SETAR([GCB,2.73) 
CALL \NJ DW(IGCB,0.,355 .. 0 .. 130. ) 

The resulting output is an undistorted p.rojec ion of the 
logo centered i.n the vertical direction a.nd covering the 
width of a viewgraph (~ee figure 4). The restriction of the 
projection to a.n 8 V2 -inch by 11-inch area located a the 
lower I ft of the device results from setting UMlT. 
VJEWP is still defaulted to LIMIT, and the other param~ 

eters are the same as for tlie previous example. As tl:ie 
viewport is shrunk down to fit within LIMIT, it will fill 
the v~ewgraph in the horizontal direction and be centered 
in the vertical direction . 

4. Set window to encompass 7ogo; set phys.ical ui~w 
swrfute (LIMJT) to correspond to an 8 1/z-inch by 11-inch 
viewgraph; set viewport to five different locations (Jim~ 
28); deftwit SETAR. 

CALL Ul\illTUGCB,0.,215. ,0. ,280.) 

CALL \tll!NDW(lGCB,O. ,355..0..130.) AR • 2.73 

CALL VIEV!JPOGCB,6.,40.,6.,18•.s) (Lower left AR = 2. 73) 

CALL VIEVi.rP(]GCB,40.,94..,6.,25.8) Clower right AR = 2.73) 

CALL VIEVYPHGCB,6. ,70.,100.5, 124.) (Upper right AR = 2.73) 

CALL VIE\i\'PUGCB,70.,94..,116.2, 124.) (Upper left AR = 2.73) 

CALL VIDVPaGCB,20.,80. ,2.5.8,100.S) (Center AR = 0.7'9) 
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L 

I 
I )_(_ 

~ . l 
.i 
N 

Figure 4: Tl1e viewing surface changed to BY: inches by 11 
!m:hes (215 mm by 280 mm). Tlte logo is undi:;tol'ted, c1mter d 
in tlie verUccil direction. and exptmded to cover tluf! entfre view­
ing surfa,e in the horizorrral direction. 
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************• 
A S:ELF-COMPl:LING * 
RELATl'O,NAL DATABASE * 
DATABASE,SELECTION *• 	 Uses screen masks to form query 


Provides extensive search capabi lit ies 

• 	 Search arguments, can inc lude arithmetic/boolean * 

functions, multi-field comparisons 
• 	 Queries can generate input for automatic 


database maintenance 
 * 
• 	 Queries can be store·d' in "Query Library" and executed 

from menu on demand * 
• 	 Any number of fields can be querJed concurrently 
• 	 Query output can be routed to disk, CRT report formatter, 

VISICALC'• or SOURCE'• * 
DATABASE MAINTENANCE- * 
• Uses sophisticated screen formatting & data entry, ldke * 

on l'BM 3270's! 
• 	 Generates it's own screens automatically! *• 	 Handles records up to 4K in length, using, multiple 

screen "Pages"! 
• 	 Automatic data compression for increased disk capacity *• 	 Uses SuperKiram access method for incredibly fas.t access, 

LESS THAN .2 SECONDS FO.R A RECORD! 
• 	 Automatic index. creation /malntenanc·e 
• 	 Automatic maintenance capabi li ties *• "Goof-Proof" error handling 

• Input can come from VISICALC"" or SOURCE'• 
 * 
,DATABASE RE.PORTING­ *• 	 Automatic headllnes 
• 	 Automatic fie ld edit ing 
• 	 Report f ields can be calculated, su~totaled & cross­ * 

foote·d: in any manner desired 
• 	 Optional counter breaks may be set * 
• 	 Automatic grand totals 
• 	 Automatic statistics * 
R:EQU'IREMENTS 
SuperKram (availab le separaMly) and: Commodore Pet 32K * 
(40 or 80 col.} and' 2040/ 4040/ 8050 disk QR Apple II 48K w ith 
App les.oft or language system and 2 disk drives orCOAVUS. * 
ONLYS225 	 * 

5 iE ~ .5, UNITED Look tor rhe RED· WFll E·BLUE 
** == .;_ .=:, ,SQFTW'A.R-, 'E Umred Sotrware 01s0Jay et YQur loc;iJ....._..m_:::m,..._, M comovter r!ealer, or semi check ot .,..__ 

.._.,. ..._,...---- 0 F 	 monevorder. plus SJ.DO shipprng ~* 750 THIRD AVE. AMERICA . 	 ' 
. NEW YORK NY 10017 . (212) 682-0'34.7 Telex 640055 

,~}f- ~ • ~ ¥- .. ~ .. ¥ ¥ 'f. lf ¥ 




The .resulting output fa. 'five projections of the logo with.in 

the Sh-illch by 11-im:h .area. The four comer projections are 
of various sizes, aJJ undistorted, The center projection is 
distorted from that of the original sketch (see figure 5). 

To unders!'.and the si,gn:ifi.cance of the VIEWP parameters 
entered, tne ,consequence of defaulting the SETAR subroutine 
mus~ be considered. Not calling SETAR defau1ts the viewport 
to the area delimited by LrMIT (the 215-rnm by 280-mm 
viewgraph area>. Because the viewport is a rectangle cor­
respondirng to the viewgraph area, it has an AR of 0.768 
(2.151280 = 0.768). for t:he purpose of determining: the ver­
tical parameters for viewport positioning, therefore, the 
height of the viewgraph corresponds ~o 131 units. {Referring 
to the explanation of VIEWP: il AR is less than 1, then t:he 
vertical view surface is 100/AR units, or in this case 
100/.768 ... 131 units). 

ln like mann r, the width of the viewgraph corresponds to 
100 units. {If AR is less than ], the horizontal le;ngth c"Or­
responds to 100 units.) It is of li.ttle consequm.ce to calculate 
param.eters for positioning deswed viewports. But if un· 
distorted projections are desimd, tlbe viewports must be de­
fined with an AR equal to tha.t of the window (2.73}. Subse­
quenit:ly, the corner l'iewports (cakulated with an AR oJ 2.73) 
generate undistorted projections, while the center viewport 
calculated with an aspect ratio of 0.79 generates a distor~ed 
projection. 

5U!lru1l31"Y 
This article is not designed to make you a graphics expert , 

You still may not know a logi~al view surface from an il~ 
logical one. a:nd nonnalized device coord!in!.i!1es may not 
strike you as normal at all But your perspective on the 
graphics process should now he broad enough to Jet you 
tackle more detailed ~edmical exp]anations without losing 
sight of the basics.• 

I'D UKE TO BUY HOW MUCH HON£Y 
A COMPUTcR, _ DI!) YOU PLAN ON 

I
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Figu:re 5: Cm1fined to an 81/z-incfl by 11-inch (215 mm by 
2So mm) viewing surface, the logo has been proif!cted rrr 5 d.if~ 
ferertt lornfim1s tina sizes. Tlie 4 comer loc~lforrs appear i.m­

distorlf!d (the ~s:pe.c:t rt:itiO$ of tlm uiewport and th~ window ~re 
tf1e s~me), whilt' llrf.' renlrr:il figuYe i.so distorted (aspecl ratios of 
viewpo rt tmd window tiY~ wleqw:il). 

.SPE'ND~NG? YOU WAl\J17 
COLOR)OR fi lRES -GAAPH IC5 
OR G'i CHl\RAC TER.5 w 10.= 
OR 1-K, ~K , l~K OR MORS 

-

OR WITH A PRINTER OR 
A orsr<,EVfN OUAL Dis.Ks? 
8 BIT OR I' 811'? A ND A 
MODEM. !>O yOU LI k'E 
8oli'O , z.;ao, 6So2 ~ 1&02 ~ 

OB; 6800 .. Af\ID Al.So A ••• 

I 
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( BIZOOllP ] n 

Starting!Toda~ BIZCOMP Takes,Over 

as the Price/Performa.nce Leader 


We all know about the old fashioned acoustic coupler. Ask. any computer hot.shot. Fin'cky, 
prone to room noise, vibration. A mechanical weak-link in your otherwise all·electronic system. 
RELIABILITY is the k,ey to no-hassle computing. And everybody knows you don't '9et reliability 
with mechanica~I system components. So g:o ask that computer hot~shot- they' ll tell you 
BIZCOMP's VersaModem all-electronic modem provides the new wave ln personal: communf· 
cations. A fully FOC certiHed dir,ect connection to the te ~ephone network. Exciting? You bet! 

Not only can you access The Source, MicroNet. Dow-Jones. Computer Bulletin Boards and 
University computers - the VersaModem offers access to a variety of speciaHz.ed online 
databanks and timesharing se vices. The VersaModem is simple to install and operate. And 
it 's compatible with standard data terminals an:d a host of personal computers. 

Before you buy a computer modem, look at BIZCOMP's versatili ty; Look at !BIZCOMP's quality. 
With 81.ZCOMP's VersaModem you wont need another modem. If your local computer store 
doesn't already have .a VersaModem on display, ask them when they wil l 1 

BIZCOM·p Communica lions . ... 
Why not start wHh the best? 

BllCOllP 

P.O. Box 7498 • Menlo Park, CA 94025 • 4151966·15-45 

Clrcle 44 on Inquiry card. 

http:speciaHz.ed
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Software Receive,d 


Apple 
Cfon Assemb!e:r , a 6502 

assembler and d isk-based, 
line-ori12n ted text l;!dl tor for 
the Apple U. Floppy d isk, 
$39.95. Clone Software, 1446 
Estes St, Lakewood CO 
80215. 

Meteoroids i:n Space , a 
graphics arcadl;! g me for the 
Appl 11 and Apple U Plus. 
Floppy disk, $9..95. Quali ty 
Softwar~. 600 Resooa Blvd, 
Suite WS, Reseda CA 91335. 

Sp;oice Raidets, a graphics 
ar1:ade game for the Apple U 
and App1 U Pius. Floppy 
disk , $29. 95. Uni.ted Sohware 
of America, 750 Th.ird Ave, 
New York NY 10017. 

Super Gomok:u, a game 
tha t simulates checkers for 
th12 Apple. Ca:;sette, $9 ..95. 
United So tware of Amer[ca 
((lCe address above). 

s .upe.r Stelbr Tn~k , an 
adventure gam for the Ap­
ple U. Floppy disk . $J.9. 95 . 
Rainbow Computing lnc, 
9719 Reset.la Blvd, orth­
ridge CA 91324 , 

UnlvercSal Boot ~niHaliz.er , 
a utility program for the Ap­
ple U that will allow disks to 
be boo ted from eith 'T DOS 
3. 2 or 3.3.. Floppy d is.k , $40 . 
S H Software, POB :S, Man· 
vel ND 58256. 

PET 
Adventme at Pead Har­

bor, a submarln battle game 
for the Commodor'f PET. 
Cassette. $19.95. United Soft­
ware of Am rica , 750 TliLrd 
Av , New York NY 10017. 

Piano Pla~r, a. music:Ag1rn­
era tion program for the Com~ 

mod ore PET . Casseue, 
$14.95. United Softw re of 

America (see address abov, ). 
Space lnlruders, a. graphics 

arcade game for the om­
modor e PET. Cass , t te, 
$29.95 . United Software of 
America (~ address hove). 

Super Gomoku, a game 
tha ~ simulates checkers for 
the PET. Cas C'tte, $9 .95. 
Uni tcd Software ,of America 
(s add res:s above). 

TRS-80 
Bailoon Bu5t, a i.rcus game 

for th TRS-80 Model [ Level 
11. Cas-sette, $1S.95. Pro­
gra mma .lnt'mational , 3400 
Wilshire Blvd, Los A ngclcs 
CA 90010. 

Blockade, graphics arcade 
game for ~lie TRS,..00 Color 
Computer. Casse tte, $10.; 
source list, $5. Bank Soft­
ware, 37 Balmo.ra l Dr, Spring 
Valley NY 0977. 

Bteakout, graphics a11cade 
game or the TRS-80 Color 

ompute r. Cassette , $10; 
sour'te listh1g, $5. Bank SoH· 
ware (s~ address abov, >. 
Ru.n~w.ay Race.r, a car­

racing imulaJion game or 
the TRS-ao Model I Lev 1 II . 
Cas.set re, $15.95. Progra mm11 
International (see address 
above). 
Spa~ CoJony, an arcade 

game or t.he T RS-00 Model I 
Level n. Cassette, $15.9;:;. 

" 

Programma Jnternational 
tse address above). 

Sc:ri.p-Fix, a patch for the 
Scrip:sit word -processing sys­
tem for the TRS-80 Model I. 
Cassette, $9, 95. Progra mma 
l nt'emationa I '(see address 
above). 

Space fotrucle1s, an arcade 
game for the TRS-80 Mode! J 
and JU . Floppy di.sk. $19.95 . 
Advent\lre International, POB 
3435, Longwood FL 3275(), 

Stars'hlp, graphics a11eade 
game for the TRS -80 Color 
Compuite r. Cassette, $10 : 
source listing, $5. Bank Soft­
ware (se ddre~s a.bove). 

51!.iper Gomoku; a ga:m.e 
that slmula tes cheeke1'3 for 
the TRS..ao. Cassette, $9.95. 
United Sohware of America. 
750 Thi rd Ave. New York 

NY 10017. 

zxeo 
1A Night in as Ve~115, a l as 

Vegas gambling simulator for 
~he Sinclair ZXBO. Cassette. 
$9.95. L m Laborato ri s, 
POB 2~8:2, La JolJa CA 
92038. 

ZX80 Dou.b1e H:reakccrn ~ . a 
graphics. arcade game for the 
Sinclair ZX80. Cas em:, 
$14.95. Softsync: ln , POB 
480, Murray Hill S ta , ew 
York NY 10156. • 

= Oi GITAL G~APHIC SYSTEMS 

- 930 lnllu~lrl~ I A1re., Pil.[O Alto, G.A 94303 41 !ifS!il6·251!10, 


c 1 ~r;:11;1 121 on in.quiry card. Glri;le ~ 1 on lnQul ry card. --+­
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~ 
ore than four decades of experi­

ence inmagneti m dia-B SF 
invented m<ignetic recording 
ta~, U1e forerunner of today's 
w1d range or magnetic media. 
back in Hl34, and was the first 
indep nd nt manufacturer of 
IBM-oompatible flopp •disks. 

Tuugh T>"'t!'k leev -no pa1>er 

d""·"',...;,.~ I 

Cros ·lillUd oxide coa: ing- for 
lo\.'f head wear and long trouble­
free media life. 

~~i~~~lllD~ooe oitwoman­
ufactl:ll'ers in the world tllat 
makes both " and 5.25" models, 
has tape and disk experience, and 
manufactures.floppy disk dri\•es. 

~. 

• p cial self· cleaning jacket and 
liner he.Ip ehm inate da a errors 
and media wear and tear. 

Center hole diameter p1.mched to 
more accurate standards than 
industry specifications, for top 
performance. 

Bi -axially oriented polyester 
subslrale-for unifonn and reli­
ab~e p rfom1a:i1ce y ar after ;• ar. 

Double lubrication- lubricant 
both in the fonnula and on the 
disk surface. to minimiz.e media 
w ar du to h ad lriction. 

Packaging lo suit your 100% certi(kation-tw"ry single l•'or the name of vour :nearesl 
requirements- standard nip-top disk is le steel at th.re snolds 2-3 supp~i<>r, write B. , F y!dcms. 
box. Kassett 10 storag ca e, times higher than system eqo ire­ 'ro b Drh· . Bedford, 
or bulk pack. ments, to be l OOCA error-free. J\IA 01730, o · caU G17-27l-40:lll. 

~BASF 
Floppy D.i sks Di k Packs omputer Peripherals 
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Books Received 	 · 

Acrive fj{ler Desig11 Hand­

book. G S Moschytz and Petr 
Hom. New York: John Wil y 
&: Sons, 1981: 17.5 by 25 cm, 
316 pages, hardcover, ISBN 
0-471-27850--5, s.15. 

Tire Adci Programmfrrg 
fon,11ut1ge. I C Pyle. ngl ~ 
wood Cliffs NJ: Pren.lie: 
Hall, 1981; 17.5 by 23.5 cm, 
293 pag·:.;, softcover. ISB 
0-13..003921-7, $14 .95. 

BASIC for Stud•mts: Witlr 
AppHcal ions. Micha -1 
Tr mbeua. Reading MA: 
Add ts-an-Wesley, 1981; 16 by 
23.S cm, 29 pages, soft-
c;over, ISB Q-.20l-0'7611·X. 
S9 .9:S. 

B1~ild Progrcim Techn fqu ; 
A Pract·ica{ Appro.u:J1 for the 
Deve.lopment of A1,tomatic 
Software C1mercitiorr Sys­
tems, j'ohn G Rice. 'ew 
York : John Wiley & Sons, 
198l; 15.5 by 23.5 m, 372 
pages, hardcover, lSB 
D-471-05278-7, $2-9.95. 

CDS! JSIS arid Ml r/SfS; A 
F1mcliomil Am11ysis crnd 
Co·mparis on, Robert l 
Va l. an.tin. ew York: 
UNJPUB, POB 433, Murray 
Hill S~a. 1981; 17.5 by 25 cm, 
BS pages, softcover, lSBN 
0-88936-296-3, $6.50. 

Comp11t~r Acronyms, Ab­
br viatiort~ . Etc, Claud P 
Wrathall. Princetor1 J; 
Petrocelli Books, 1981; 15 by 
22 cm, 4.So pa.ges, hardcov ·r. 
lSBN 089- 33-138-8, $17.50. 
Also avaHable in softcover 
for$ 4. 

Cryplogrnpliy, A Prime,·, 
A Ian G Konheim . ew York: 
John Wi!ey & Sons, 1981 ; 
16.5 by 24 c "), 432 pages, 
hardcover, ISBN o-471-0S132· 
9, S34 .95. 

Digilt.11 Counter Hand­
book. Louis E Frem.el Jr. In· 
dianapoHs IN ; Howard W 

ams & Company, 1981; 13.5 
by 22 cm, 264 p.ages, soft· 
over, ISB 0-672-21758-9, 

$10.95 . 
£t;1dy Brili!:li Computers,. 

Simon lavington . Bedford 
MA: Di ital Press, 1980; 15 

by 2 cm. 140 pages, so· t· 
cover, ISB ,0--932376-08-8, $8. 

Edi~rntional Software 
Din>ctory, Apple II &lilion, 
Sterling Swifl Publishing 
Company. Manchaca TX: 
Sterling Swift Publishing, 
1981; 15 by 22 cm. 103pag , 
softcover, IS BN 0-8840 ­
141 ·9. Sll.95. 

From EN!AC lo UNIVAC. 
An Aµpr11i.sal of the Eckert­
Mrwdi!y Comput rs, an y 
Stem. Bedford MA: Digital 
Press, 198 ; 19 by 24 cm. 286 
pa~rs. hardcover, JSB 0­
932376-14·2, $21. 

Furrdamemnl Concept!; of 
lnfomr.Qtion Modeling, Matt 
Flavin . New York: Yourdon 
Press. 1981: 15 by 23 cm, 128 
pages, softcover. ISBN 0­
9 7072~22·7, $10. 

How to Design & Build 
Your Own Custom Robot, 
David L Heiserman. Blue 
Ridg Summit PA : Tab 
Books, 1981; 13 by 21 cm, 
462 pages, softcover, ISBN 
0·8306-1341-2, $12.95; hard­
cover, !SB 0.8306-9629-6, 
$18,95. 

H ow t·o Plan, D2sigt1 imd 
lmplem111it a Bad System, 
Ronald B Smith. Princeton 

J: Petrocelli Books In , 
981: 14 by 22 cm, 157 pages, 

hardcover, 	 ISBN 0.594.33. 
48-5. $14. 
lntroductio11 to Computer 

Orgm1i:z.11Uo11, Ivan Tomek. 
Rockvill MD: Computer 
Science Press, 1981; 16 b;• 
23.5 cm, 456 pages, ha rdcov r, 
ISBN o-914894-08-0, S21.95. 

Linear lntegratrii Circ:11ils, 
Practice and Appl.ications, Sol 
D Pren.sky and Arthur H 
Seidman. Res ton VA: Reston 
Publislii.ng ' ompany. 1981 ; 16 
by 23.5 cm, 354 pages, hard­
cover. ISB Q-83594084-5. 
$21.95. 

Microcomputrr Arclritecture 
mid Progrnmming, John F 
Wa.kerly. New York: j hn 
Wil y &. Sons, 1981; 17 by 
23.5 cm, 692 pages. hardcov -r, 
ISB Cl-471-05232•9, 527.95. 

The Microelectronfcs R 

olutio11, l.!dited by Tom 
fote5t r. Cambridge MA; MIT 
Press, 1981; 15.5 by 23.S cm, 
589 pages, softcover, ISBN 
0·262-56021-6, $12.SO; hard­
cover, ISBN 0·262-06075-2 
$25. 

Tire Minicomputl!r in On­
line Systems. Sma/1 Com­
Vt.ters iii Termiirol-Based Sys· 
t.ettl!; a11d Oisrributed Process.­
frig J etworks. 'Martin Healy 
and Davi.d .Hebditch. Cam­
bridge MA: Winthrop Pub· 
lishers, 1981; 18.S by 24 r:m, 
334 pages, hMdcover. iSB 
0.a-7626·5794. $22.95. 

Osborn CPIM User Guidi!, 
Thom Hogan. Berkeley CA: 
Osborne/ McGraw-Hill, 1981: 
19 by 23.5 cm, 2.8J pag , oft­
cov r, ISBN 0-931988-44-6, 
$12,99. 

Pascal Programming for ll1e 
Apple, T G Lewi . Reston VA : 
Reston Publi bin,g, 1981; 15.S 
by 23 cm, 234. pages, soft. 
cover, ISBN 0-&359-5454-4, 
$12.95. 

A Primi!r on Pascal, Second 
Editiou, Richard Conway, 
David Cries, and E Carl 
Zimr:nermaJ\, Cambridg MA: 
Wlnthrop Publishers, 1981; 
18.5 by 24.S cm, 430 pages, 
hardcover , ISBN 0-87626­
675..S. $17.95; :s.oftcover, ISB 
0-87626- 671-5, $12.95. 

Tile P ogramming Ltngunge 
/And$cape. Henry Led.gard and 

Micha,] M ou:y . ChiC<lgo IL 
Sci nce Research Associates, 
1981; 16 .5 by 24.5 cm, 460 
pages, hard(:over, LSBN 0-574­
21340-6, $22 .95. 

Robot Intelligence witli &-· 
perime11!s, Dav id L 
Heiserman. B.tue Ridge Su mmi! 
PA: Tab Books, 1981: B by 
21 cm. J22 pages, softcove.r 
ISBN 0.8306-1191-6, $9.95; 
hardcover, I' BN 0·8306­
9685-7, $16.95. 

Software D~ign.· Metfwd.s 
and TE?c1mique-.s, Lawn:m~ 1 
P t· rs. N w York: Yourdon 
Press. 1981: 17.S by 25.5 cm, 
248 pages. softcov!!'.l". ISB 
0-911072-19-7. $23 . 

Slructured Proi;trnmmirig in 
FORTRA . Louis A Hill Jr. 
Englei....ood O:iffs J: Pr. ·n tke­
Hall, 1981 ~ 17..5 by 23.5 cm, 
526 page , sof~cover, ISB 
0-13-8546U-6, $15.95. 

foke Aim ~ Vof11me l, James 
Hoy t Oarli::. B av rton OR; 
Matrix Publis!iers, 1981; 388 
pages, 22 by ZS cm, softcover. 
ISBN 0-916460·29-0, $16. 95. 

Video! Comp11ters, How to 
Sdect, Mu, cind Opt>mle Rer­
soncil Comp1 ters and Home 

Vidl!!o Systems. Charles J Sipp! 
and Fred Dahl. Englewood 
CJ if .s J: Prenlice-Ha!I. 
1981; 18.5 by 24 em, 246 
pages, s-of!cover, ISBN 0•13· 
941849·0. $7.95: hardcover, 
ISBN 0-13-941856-3, SlS.95. • 

Thrs Is a IJst of books received ar SYTE Pub.lfcatl'Dns during chis 
past mollth. Althoug.h the rise is not meant to be exhaustive. its 
purpose Is to acquaint BYTE readers wrth recently published titles 
In computer science and rela~ed fielc:fs. We regret that we cannot 
review or comment on all !he books we lfcelve; Instead. this Im Is 
meant to be a monthly acllmowled'·grnent of these oool<:s and me 
publishers who sent them 

http:Publislii.ng
http:0.594.33
http:Digilt.11


NowNRI takesyou inside the 

new TRS 80 Model Ill microcomputer 


totrainyou athomeas the 

new breedo omputerspecialist! 


RI teams up with Radi.o Shack 
advanced. technology to teach 
you how to use, p.rogram and 

ervice tate~of-the--11tt 
microcomputers ... 

ll's 110 longer enough to be 
jusl a programmer or a technician. 
Wi!h microcomputers mo ing 
imo the fabrtc of our lives (over 
50,000 ·of the TRS-8QT'1alone have 

been sold), ir [erdisciplinary skill 
are demanded_ And RI can prepare 
you with the fir ,t course of ils kind, 
covering the complete world of the 
microcomputer; 

learn At Home 
in Your Spare Time 

\Vlth rRI lraini11g, the program­
mer gains practi,cal knowledge of hard­
ware, enabling him to design simpler. 

Tr.dnlng incl~dH nr•·TRS-:80 Modd Ill mltro­
rnmpu11:r, 64unttlon LCD 11.etkmall multi eler, 
:md.thr RJ Dtscm·tr)' i.lb lrilh hond'.l'eils oi 
resls and nprrimtliU. 

IJIC>- I ts ti>:k!IWf; D[ I~ f.:.ld ~ di• ls:im ofhndf Coql ) 

more effective program _And, with ad­
vance<!.programming ·kills, the techni­
cian can test and debug } ems qukkly 
and easil}~ 

Only 1 RI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
Yet you· re always backed by the NRI 
taff and your instructor, answering 

questions, giving you guidance, and 
available for pecial help ifyou need it. 

You Get Your Own Computer 
to Learn On and Keep 
NRI !mining i hands--0n train­

ing, with practical experimenlS and 
demonstration as th v ry foundation 
of your knowledge_You don't just pro­
gram ~ur computer, you go inside 
il. ..watch howcircuits imeract .. .inter­
face with other sys1em ... gain a real 
insight into i natu re. 

You also work with an advanced 
liquid crystal display hand-held multi­
meter and the 'RI Discovery Lab, per­
forming over 60 sepatate experiments. 
You learn trouble.shooting procedures 

and ga[n greater Llnderstanding of the 
informaU.on. Both microcomputer and 
equipment come as part ofyour training 
for you to use and keep. 

Send for ree Catalog... 
o Salesman 111 Call 

Getall !he delails on this exciting 
course in NRI's free, 100-page catalog. 
It shows all equ ipment, !esson outlines 
and facts on other electronics courses 
such as Complete Communication wi ih 
CB, ~/Audio andWdeo, Dlgilal Elec­
tronics, and more. Send lOda.}i no 
salesman will ever bother you. Keep up 
with the latest technology as you learn 
on lhe latest model ·of the vmrld'· most 
popular computer. Ifcard has been used, 
write to: 

ll~R N1:!~~~1~nunuing.· 1
~I; · Education Center 
t:19 .._ 3939 \'\lisoonsin Aenue
I 1

1 MI• Washlngton, D.C. 20016. 

We'll train you .for the good jobs! 

http:informaU.on
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BYTELINES 
News and Speculation About Personal· Computl.ng 

Conducted by Sol Ubes 

D bb i S h rre r, Y.•ren e1tion ha voted to pe rmit talio n vst m am·Smart CredU Card Uses compute rs lo com pete in Berk ley Laboratory, CS M- bridge, Massachusett . has 
pre<J icted that by 1985 a uto­E~PROM: CS-A TES nas sanclioned matches with hu· 508(3209. Un ivers itv of Cali­

forn ia, B rk ley CA 94720. mat ion will rn p·lace mo r!!ma n p laye rs. In 1903. th - reintrod uced XCARD, an le ­
tha n 200.000 work rs in th will be a team-chess tourna­tronic c redit ca rd that uses 
auto ind us try. an PROM ( lectr ically m nt in w hi hon· t arn will 

The lJ jit u Francu roboterasable. programmab l be entire ly computers. AngJo-French V'Jdeo­
read-only memor ) to keep fa ctory, in Ja pan, rnportteJ1:t Sbindard: British nd 
t rack of your t maining that it operate 16 hours a.French negot ia t o rs have 
c redit. Th HPROM i en· day enti re ly b robots. Hu·a.greed on a common video· 
cap u lated in a thi n p las tic man workers com in fort >: l I t xt standa rd that 

i, h hour to compl. t tht>ca rd It' lns rt d inl.o a makes Brit ai n's Prest el andVos G·afn.s In Popureade r that accesse ne fin a l assembly o f the ma­Fran ' An tiope y t rn •anty= Swi t I ing from onedata in t he 17-wo rd by 8-b it ch ines and robot . li ji1t 1ompat ib le . Ca nad a also 
computer to anot her usual ly EEPROM and subtiracts the fee ls that it will Ii ve the may adop t the standa rd. 
mean jumptns from oneamount charged by writ ing plant comple te ly robotized 

w hi ch cou ld affe t Am ri­
to t h EPRQM_ Fifteen DOS (d isk operating sy tem) b 1965. Hila h i laim to can v1deote l system s. 

to another. Then. ou havebytes , re alterable; th have 5()0 sci e n ti s ts and en· 
to learn how to ope rat anothe rs are for identification gin rs w o k in1g on tne 

and securit y code (to chec k ntirely new system. which d velopment of a ne gen­
often means redevelo ping for fraudu lent era sure)_ Pro· Ro.boHa Upd•Ce~ Sta n­ ration of robots that w ill be 
e is ling softwa re so that it da rd & Poor'~ predicts tha ttotypes .,re b ing te ted in ab le to " see, foci , and walk 

robotic sa l@5 in t his co untryItaly. ill run. In " omrn rcial n­ ;fnd down th factory 
vi ronment, th is ca n be very v ill leap f rom les th.n 100 loor s. u pe rvisi ng other 

mil lio n to near ly S1 b illion !! p!!ns ive. robots ." 
b h , nd of the d ad . (ATo overcom th i prob­ Microbot Inc of Menlo 

lem, resea rchers at the an aside. Japa n a lready uses Park. California. has had its.B lg Money Prl.zm In more than 1hree tim e s asLawrence IB rkeley Lubora­ $1700 robot ic '3 rm, u d with 
Computer Chess Battre: tory, n ivers ity of Callfor­ many robots a~ the US.> a Radio Shack TRS-80. on 
Hig mon y i~ wailing for the Ge neral Electric has dis­nia-B rk J y, have r a ted the ma rket fo r ove r a year. 

cl05ed that it wil I replaceomput r h program d • a OS (virtual-operating sys­ Thus far. 40 have been sold'. 
15,000 worke r wit h 6000velope r whose p rogram de­ te m) as a n interface between T rrap in In has old 150 f 

feats a huma n chess e pe rt. robot s du ri ng t he ne t f iveth DO and th hardwar . Its Turtles. which ca n run a 
Omni ma azi ne is offering y a r : and that if il can notCa lled Software Tools. the ma ze o r d raw pi tur s IJu 
$16.000 to the fi rst program do this. it will not be ab le to sy t m ha air ady b n im · most of these units nave 
that an beat David L·-VY, omp t conomic11lly . plemented o n several d ozen g,o ne into schools. not ·h 
the Scottish ationa l Chess Industria l robot > c urrently horn ,sy tem ran1iin1i from IBM. 

hampio n ( lo rating of co t in t h $7500 to $250,000D EC (Digital Equ ipment Co r­ The prob lem is that the 
231OJ (Elo rating are r co,. ra nge (w ith on p lal iz. clpornt io n), Honeywell. a nd co t of a robot that wi ll do 
nized by the Wor ld Chess unit se lling for 2.5 mil lion). Burt'QU!:;h mainframes to mea n·ingfu l tasks is stiill very 
Fede ration.) A Ne therlands The a vera e price is aroundminicompute rs nd ev n high. Although low-cost sen · 
so twa r firm wil l award mic rocomputers using $40.000, which is cx pe ted sors a nd m c han i " I com· 

to fa ll to S.10.000 by 1983 as ponents a re a vaila ble. aiS0.000 to the develo per of Di • ita I Research 's CP/M 
tho first program that bests DOS.. Using a VO . an organ· companies s uch as tBM and huge amo unt of e:-cpens ive 
Max Euwe (E lo rating of izat ion ' softw a re can Texas Instru ments are ex· e lect ronic processi ng is re­
2540), and the Fredkin Foun­ pected to enter ~he market. quired . A gen@ra l-purposeoutlive it hardwar , which 
dat ion of Ma a hu e tls w illl does , w, y w ith co tly of t· Robots are pro jected lo robot requires a murt ipro­
pay .100,000 to the program ware redevelopment. cot b be n Sl.75 lo S4.75 rnssing, mu lt i a k in • com­
th1'l overpower the t nd­ The Softwa re Too l VOS a n nou r, compared to rh puter sys tem. \.,. ith a higli 

S 1 2 to $15 p r hou r wa!} s degree of artiiUcia I in ­ing world c hess champion is s.upporte·d by a user group 
paid ior killed labor. Th ir tel lig nc so t hat th robot1(typica l Elo rati ng of 2700). th at pu bfishes a newsletter, 

Most expe rts feel these gr atest im p ct has b n in can n· it nvironmentdireclo ry. documentation. 
prizes cou ld be won within ho lds r -gu la r meetings. and the automobi le. steeL and and r pond prope rly within 

aerospa ce ind ust ries . Dr rea onable ti me. o re a·d­t he ne t ive years. and will ma kes th oftwa re Too ls 
certain! be awa rded within ohwar· , vailab l on mag· .Richa rd Joh n. Director of va nces in artificiaJ-intell i· 
th - n, t t n y ar . Th t h Offi of Ener y a nd n­ gen ce prog ramming te h­net ic med ia fo r $35. For 
United States Chess Federa- mor in formation onta t vironrnent. of th Tr n~ por- niQ ue a r sli l I n . d d , 
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PERT/CPM TIMESAVER 


I I I I I 

As a project manager, you n:ow the 
value of carefu l plannln.g . Oversig hts 
and miscalcurations can cosl you 
crucial lime and money. 

MILESTONE is a powe.rful "Critical Palh " 
Program lhat can be used l·or p lanning 
and analyzing virtually any proJecl, from 
the openln·g of a retail store, 10 charting 
lhe progress of a police invesli gal ion; 
lrom drawing up a cosl estimate fo r a 
co nsl ruction project to schedu ling the 
deve lopment (and involved expens:es1 of 
a new computer; from keeping track ot 
renlal eQuipmenl to allowing a wine ry 
lo charl the evolution of a vl:nlage 
Chardonnay lrom harvest lo bottl ing. 
Th e applications are endless. 

What's more, IL.ESTONE Is one ol lhe 
easJest sortwarn packages to use. Once 

' \ 

MILESTONE: 
lhe working days, skill categories, 
wages or salaries and lime increments 
are defined, then MILESTONE is ready 
10 do· the work lor you. Change ·ror 
Instance, the estimated completion 
date of a particular time·critica l lask, 
and you ' ll instantly see It's elfec·i on 
the entire project All scheduling, ma11· 
power costs, associated reports, elc. 
are immediately re-tabulated. A calendar 
display allows you to visually lollow 
lhe aclivilies (200 per project with 64K 
RAM, 00 wi1h 56K RAM). Examp les 
are included on lhe disk. 

TIME IS MONEY. SAVE BOTH WITH 
MILESTONE. 

Price is $295·. Manual alone-S30. 

SOFTWARE 
SOFT~RE 
DIGITAL hWRKET;l1NG 
DIGITAL IV1ARKETINIG 


WHEN 

TIME 


IS· 

.MONEY. 

A. PROJE.CT MAN.AGEMENT 


AND TIME SCHEDUL.ING 

PROGRAM. 

Clrc!a 123 on inquiry card. 

MllHtoH it • t111 tl•m•li< cl 0101.nl~ Sol'L'i..ar•, 
2670 Cherry Lane • Walnut Creek, C.A 94596 CPIM I• 1t lr1 d1tmart; ot Dl;ll•I FlHHrclL 

MILES.TO E reQL11res 56K FiAM and(4U ) 93,0.-2880 
CPlM. A fs.o {hall bl lor CPl'-HI(;, A, pl~ 
Pascal aoo OCSD F'as,cal. Siiec1fy 81'.18.0.. 

'Dealef inquiri es i nvited. Z80. COOS, 8000, IJCSO Pase.al or Apple 
Pascal Formats. 8 " sing la densi ty laM D·ea ler:s outsi,dle California call (501 ) 442-0864. 
S.01r ·~e1or , :;.•t. • Orll'IS1a• 00. 

: inside Calitomia cal l (415) 938·2683. Micropolos Mo o 11. Superbf;1rn J.O. Applen 

http:MILES.TO
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BYT LIN !------------------------­
Mo5 t exp rts agree that 

robots w •II move ioto lhe 
home just as computers 
hav don -but thi ~ is still 
at ~ea- t five year and 
maybe as mud1 as 20 y@ars 
a way. We wi ll probaib ly ee 
the f irst '' home robots" per­
. orm i11g only speci f ic or 
Iim it@d sets of tasks . Most 
lik Iv lh f ir t a pp·~icatioflS 

wiII be robotic aids for the 
na ndicapped. 'For example, 

tan ford Uni versity has 
modified an in dustr ia l 
robotic arm fm use by quad· 
ri1pl gic s. It recognizes voice 
ommands. repeals them for 

ve rifi a tion, then acts ac­
co rd ing,ly. Also, it can pic k 
up a telephone, f t h a 
book, t um pa!l s, pom 
drinks, or hold a glass. lhe 
Veterans Administra1ion is 
curr nt ly t t ing the un it. 

hperimente rs inte rested 
in build ing a robol should 
not that H·obby Robotics 
Compa ny, POB 997, Lilburn 
GA 30247, ha announced a 
mobil un it that comists o a 
body a nd two a.rm manipula· 
to rs . It cosls $1495 . Th user 
m ust s upply tli e le tron i s. 
Hobbiy Roboti s also pub­
1ishes a qua rter Iy newsl tter_ 

H ath ki t wi ll jump into 
the robotics market n@xt 
ye;u with a n under-$1000 
robot kit It w ilJ b mobije 
and w ill have 11 seven-motor 
man ipu lator, sonar•type· e n­
o r, a Motorola 6!!09-based 

contro ll e r, and an " 
p rim nter'5 a rea" where 
u er ca n wire circ uits. There 
wi ll b e\leral modes of 
operation, inc Iudin auto · 
mat ic and teach/ learn 
mod . It w il l be primari ly 

n educationa I too l. 
teachi ng modern industria l­
control techniq ues. 

New Scheme To Hali 
Software .Plr•cy: To cope 
with oftware pi rates, sup· 
plier have u~ed nonslan· 
d ;ird data formats , sIa5 h@-d 
thi?i r pric s low, o r tried to 

ignor the problem . Some 
have printed their documen­
ta.tion jn light blue ink to 
prevent photo opyins . 

But th is r uttedl in a 
catc h·22: the 5uppliers who 
u nonstanda rd ro rmats 
have been severe Iy crit i• 
ciz d by pm· ha r who 
c. noot make b c kup cop ies 
a nd m us t return the d i ~k to 
the supp lier if it is damased . 
This is a re. I annoyance a nd. 
H tne su pplier cli arges for 
this s rvio , eng rider re· 
s ntmen t. Format-imle pen ­
de nt pros ram~ hat opy th 
di k b it by b it a re avai lable 
by popular d m;rnd , 

Now, al long last. Mkro­
Ted1 no Iogy IJ nli m ited , 
Ra le igh, mth arol in a, ;i nd 
Ha l Cham bt:!r lin, er ator of 
many innova tive mic rncorn· 
pu!er Jea tu res, have im. 
pJeme nte d a p reviously 
ta Iked a bout method for p r • 
v nt in!l piracy; a softwa re­
reada. ble serial num bt:!r rn· 
bedded in ha rdwar . H r·e's 
how it works: the supplier in­
tegrates the code in the soh· 
ware wh!'!n it i ord red. 
When th pm •ram run s, tlie 
two ser iaI numbe rs are c om ­
pared; if they do not male h, 
th<l' pro!lram d e n't run . 
Thus, use rs can make any 
num ber of copies and in · 
tegrn te a program w ith othe r 
softwa re to form a new 
package. 

I 1.1 p ct that the se rial 
nu rnber is em beddecl in a 
ROM (mad-on I'I• rn rnory) 
t hat US•e a n < lgorit hm 
known on ly to the hardware 
manofa turer and Hcensed 
soitw. r v ndors. It m~y lJS 

a PLA (profir.-immabl -logic 
arrayJ, which annot b 
di_jp lj al d a sim ply as 
ROM. Also, t he sohwa re­
diecki ng routine has to be 
do ne in a. clever ;md subt I!! 
way so ~hat it cannot be ea 5i· 
[y lo cat@d and bypa.ss d. 

V lrtua• Mem:ary Fo.r 
Mlc.rac:omputers; Ea rl y 

next year, 1ntel, Z iIO·g, Moto­
rola., and ati ona I Sem icon· 
due.tor wi ll in troduc i n· 
t gnlted ircu it to add 
VMM (vi rtual-memory man­
agement) to 16-bit micrnpro· 
c ssors . Thi wi ll !li\le 
system t he Ia rge-c apadty 
storage pr viously found on­
ly in la rge ma i11frames. 

VMM c reates a more eHi­
c1ent in tegratton of t he pri­
rna ry sma lJ (but fas.t) semi· 
co nd ucto r ma in memo ry 

od the seconda ry (slow) 
large d isk >to rage. It fr 
th proll.rarn01e r from wor­
ry! !'lg a bout the deta iIs of 
storage a. llocat io11 . Also, it 

more efhc i nt ly manages 
tli use or memory and di1sk 
to rage when many users 

s ha re memory. 
Zi log , Motorola, and a­

tion01 I S micoriductor also 
w il I in troduce separal 
MMU (m 1nor1f · m anage­
rnen l un iO integrated ci r­
Cll its to worik w ith th@ ir 
16-bit mic ropmcessors. Int I 
wi lj u nveil a MW ver io11 of 
its 16·bit m ic roproce so r 
that will include an MMU 

ir uit. The Z ilog MMU w ill 
manage an 8 ·meg;iiby te 
memory spa· compared to 
th othe rs' 16-mega bytes. 

Supel'-Gr.aphlcs: ippon 
Ele t ric Comp ny (NEC] Is 
about to go into produ cHon 
on a new <>raphic s·contro ll r 
in tegrate d-c irc uit ch ip that 
will ma ke super-color graph­
i s possib le on mic rocom­
Puters. Li ste n to tli se spe i· 
fica t. ions: d isplays 2048 by 
2048 pixels (pkture ele· 
ment5) in the black-and­
white mode o r 1024 by 1024 
pixels in the color mo de; 
gen rat a ll t im ir\t; and syo­

hroni ation s i 11nal~; al lows 
both gra pliics and ~ext on 
t.he Sa me screen; supports up 
to 64 K O6-bit word l dis· 
play memor y; contains hard­
w, re for d r11win g lines. arcs, 

ircle , re ·toms Ies, and char­

act@r.s. at 000 n · per p ix I; 
supports two dl pl.ay a reas 
[i ndepend@nt'y panrrnbh~J; 

ha) an auto-adva nc· ur o r; 
w ill di p lay 256 chafa.cters 
per row a nd up lo '100 rows 
per reen; \'II i11 zoom dis­
pla.y to ~ixte nfold; has a 
right.pen input; 8-bit inter­
j ace fo r micro computers; 
and DMA. (direcl·memory 
ace l ca pab ility . . _ al l in 
one 40 ·p i n p ackag 

ampJes should become 
ava ilable Mxt month wW1 
pr·odu t ron qu an tit ies ob· 
tamable early next year. 
Sinc le·quantity pr~ce is ex­
pected to be $150. 

Ta Be A 12·a K~Blt Or 
A 256 K··BH ROM-That 
Js The ·Qqe1tlom It ho ugh 
riv integrated -c ircuit manu­
fac tur r are providing 

mp les or the new 128 K· 
b it, or 16 K-byle, ROM 
(read-only memory), others 
nave opted to skrp ril e tha! 
size and !lO di re t ly t o 256 K 
bi ts (3 2 K byte ), riota bly 
Motoro Ia . These lar ge-sized 
ROM s are expected to b 
used most Iv in h ign -level 
Jang uage processors, in l I· 
ligent typewrit r , smart ler­
mina I. , l.anguage t ra nsfators, 
a nd 5peech-synthes is S't'>· 
terns. You can ·expect to e 
128 K·b it ROMs on the mar­
ket by year' end and the 
256 K -b i ~ ROMs by m id· 
1982. 

AppJe Comp·uter Reg­
isters Stock Offering; Ap· 
p.l e Computer Inc has re1i is· 
tend a propo ed public 
stock offering of 2 1/. mirhon 
shares ai $27 .:50 eac h. (Us 
or igin. I offering Jast yea r 
wa5. .5 m ill ion sharn·s at S22 
•each, a lthough this ro· - ·s.7 
minutes ah r t;Oin!l o n sale_) 
Also, ~h pre~klen and vice 
chairman ol Apple (A C 
Ma rkk ul a rid Mi·chaer M 
Scott) hav gra nted the un­
derwrHe r optrons to pur­



anew 
scar 

ls Dorn! 

-

a better computer system 

any way you look at it. 


The facts spea.k fo r themselves. The QUAY 500 SERIES 
otfers. more for the money than North Star Horizon · 
compu1eir$.. 

MORE TECHN,ICAL FEATURES. A singl'e board computer in· 
sleao ol a backplane wilh m1.1ltipl boards, means rewer parls. 
rewer interconnections and rewer problems a additional disk 
capacity lor more program storage o OMA controlled d~sk 
transfers for increased system performance o on-ooard expan· 
sion capabiBties lor additional parallel and senal ports, and 
EPROM o AC convenience outlets o a more compacl design . 
IMMED:IATE :DELIVERY. The 500 SERlES is available otr the 
shell lor virtually immediate delivery. No waiting for far on de­
livery dates for Ibis one. 
LOWER PR:l:CE . The advanced technology engineered into 
Quay computers actually lowers our cosl lo manulacture. 
The price ol lhe 500 SERIES is about 20% lower han the 

11-ov•"ce-111'n!I•• l1g•1d mo11ui•r de-dgn , 

Horizon·2·32K-D - and 
our 520 SERIES also offers 
s1gnifican sav~ngs over lhe 
Horizon·2·32K 0 . 
The bottom jine is simple . 
Th1ere is a new star in lhe 
compuler lield . The 500 
SERIES by Quay. It oul­
shines all of the oompeti· 
lion. 

COMPARE IFOIR YOURSELF: 

SPECIFICATIOlfll QUAY 5011 HORIZON·2·32K·D 

ArcMeclure Single Board S100 bus 

CPU Z80A, 4MHz. Same 
' 

64Kb. 32Kb.Dynamfc RAM (std) 

Disk drive lype Double density Same 

No. of drives (sldJma.x) 2/4 Same 

Capacity per drive (on-line) 200 Kb. 180 Kb. 

Direct Memory Access (OMA) Yes No 

CPJM• disk opera1ing system Standard Optional 

Unit Pnoe $3,095.$:2,.995. 

SPECIF CATIOiNS QUAY 520 'HORIZO rt-2-32K·C 

Disk drive 1ype Quad density Same 

Capacity per drive (on·line) 400 Kb. 360 Kb. 

Unit Pr1ice $3,495. $3,595 . 

'The QUAY 500oners technicalsuperioritv- availab1iHtv-a $2',500 price! 
CP M • •Sa reg1s.1ered trademark c l D al Reil<! d 1 


HOffZOf' IS. teg r! l itt rad rradom;:i.rk o• Nor1h S~ar Computor$, 1.n.t. 


Qui& LI9.QJ3EQJ3.~TION
'IA~ E.atontowo, N.J . 07724 • (201) 542-7340 
DlS'fRlBr.JTOfl AND REPRll'SENTATNE INQUIRIES WEt.COME 

Clrcre 31 on lnqu ry card. 
.,, ~ 

http:rradom;:i.rk


BYTELINES---------------------------­
chase up to 125,000 of their 
personal s.hares, reducing 
Markkula' and cot 's. re· 
spective holdings to 12.5% 
and 4.9%. Xerox has pu ll ed 
back ils int r st from 720,000 
shares lo 470,000 h re-s. 

App le spent $9.1 m illion 
on resea rch nd d v lop ­
m nt in the first half of 1981 . 
compar cl wi th S7.3 m illi on 
for a ll of 1900 It al o c laim 
to have shipped mo re than 
4000 App l 111:s by th end ol 
April 

Fee 
ence Rules: he Fede ra l 
Comrnuni at ion · Commi • 
sion (FCC) has revised its 
ru l regardi n th · rtifi·ca­
tion of s.mall omputer fot 

radio-frequenc in te rfe re nee 
(Rfl) The revis ion clarif ies 
th d f in ition for xempt de· 
vices: se lf-con tained devices 
wHh do k fr 
495 kHz or le ar now 
mpt from e rttfi al ion 

Howeve r, virtually al l micro­
omput r pre ent l sold 

have hi gher clock rates and 
a re not exempt. 

Ir 01,ir tel is io n set is 
both red by RF I horn your 
personal compu ter. ~tizen·~ 

band radio, etc, you may be 
inlerested in obtaining a r ee 
booklet entit led " How to 
Identify a nd Re o lve Radio­
iV Interference Problems." 
It i publi h d and dis tri· 
but d b th F -. 

BASIC Standa,rds Man.. 
Mill PubUshed: Th Cov· 
ernme n! Pr int in., Olfice has 
pub Ii h d .l two ·volum!! 
standa rd o n · he BASI Ian· 
gu ge The tan<1d<1 rd i 
based on he ANS I (Amer· 
1can Nat ional Standa rd In­
stitute) m inimum c riteria for 
the la nguage. The 556.-page 
document describes test pro­
grams to check if a BASIC im· 
p lem ntation compli s w itn 
th Federa l Info mation Pro­
ce sing Sitand ard 68 and 

A SI s.tandard X3.60·1978. 
Vo lum 1 and 2 cost $4 

and 9 .50, r pectiv ly . 
Order them from the Super· 
mtend nt of Documents, U 
Gove rnment Prioting Offi 
Washington DC 20402 . The 
order number .u 003-003· 
02262 (Vojume 1) and 
003-003-02263·2 (Vo lume 2)_ 

Xerox 8 20 Personal 
Contpu·ter. Xerox ha.s intro­
duced a d k•top p r on<i l 
computer. called the XeroJ< 
820. It costs. $2995. Its 
orig~na l internal cooe name 
was WORM. wh i h stood for 
Wonderful Office Revolu­
tiona ry M,1 hi n· 

Tlie Xerox 820 uses the 
zao microprocessor. has 
64 K bytes of memor . t o 

ing le -sjcJed single -den ity 
5-i nc h fl o ppy-<:Jis k drive , 
and two s rial an d two 
parallel port A Diablo 630 
printe r is available for 
another 2 00, and an 8-inch 
floppy.di5k (250 K-byte) 
d rive is $800. 

he 820 uses the CPfit.,,1 
operati n stem (a de facto 
mi ro omput r t,1 nclard), 
w ith certail'l limitation (e.g.. 
CP(M 's powerfu l inpu out­
put byte f. atur i not im· 
plementedl. Bul, It is a 
sign if i an boo t or the 
CP/M-sottwa re ma rket. 1 lso, 
X·!!ro wil l offl!r Microsoft 
BASIC, · BA IC·ll, OBOL· 
80. and several c urrently 
available CP/M-based sof t­
W.Jr p;ic kag s. 

X:erox will furnish its ow n 
version of the popular Word­
Sta r word-processing sof t­
ware package. Most of its 
c hanses. ar in red!!fioing the 

Contro' <11.1 n fi.m · 
ion -whi h un doubl cl ly 

wi ll roof us u t who ar 
ru nn ing th p d. ge on 
ot lier ysteni s. 

Th video di play is. 
memory-mapped an d shares 
Iow-nwmo rv space via a 
b nk IJO [rnput/outplJt) port· 

sel:ect s h m ; h di1sk con­
troller u e the popular 1771 
integra ted ·circuit. Res l 

au e a jump to a ROM 
(read-only memory) in high 
memory from whi h t he u er 
must boot CP{M, whic h doe 
not start automatica lly . 
Ziloc SIO (se rial I/O J in· 
tegr ted cir ul l is used to 
hand le 1/0 operations . Ail· 
though Xero implies that 
the 820 can be used as a 
\vork tation in an thernet 
network, no intemal Ethe r· 
ne t inte rf ace is p rov id ii!,d at 
t his time. 

On the mi nu s s ide, tlie 
Xero mac hine has lwo Con · 
t rol key , both positioned 
adjacent to the space bar 
(th y may b a y to hi t a • 
cident II ) Also. I wonder 
why Xerox used drives with 
only <J2 K byt@s stor.:ig per 
drive, wh n virtua lly ev ry· 
one e tse has gone to doub,e­
s ided or double·dem ity 
driv with two o, four times 
the storag c pac ity. Both HP 
(Hewlett-Packard) and IBM 
have introduced Z80·based 
person I co mpu1 rs; DEC 
(Digital Equipme nt Corpora­
tion) may ollmv s.ui t Fur­
the r. Xerox wil l hav.e to com· 
p t with s v rat do n 
machines w i h equ a l o r bet­
ter sp cific<l tion • som of 
which a re less expens~ve and 
have been availa bl e for as 
long a thr v ars. 

On the plus ide.. Xe ro:ic: 
knows that it.s name can sdl 
a lot of mac hin es. and it has 
a lre<1d ign d U'P v ra l 
large dist ribution organiza­
tions, suc h a Computer· 
land. It is i r~t s tinc ~o note 
tha I X!!rox ·s 1 7 .rnta iI store 
hav b n elhn!l Appl 

ornput r , r wond r 
whether this , too. w ill con· 
tinue? 

Random News Bft&: 
Apple Compu ter is offo rin g a 
fre11 msourc:e guid on 1.1 ing 
mi ro omputer as a id . for 
th h ndi apped . It um­

marize work ~ing done in 
tn fi Id and curr nt pro· 
jects . It include a b1b lio­
gra.phy and whe re to ,go for 
help and advice . for a copy 
of " Persona l Compute rs for 
the Ph sicallv Disab led : A 
R o u rc Guidi!," write to 
Apple Computer, R o urc 
Gu ide, Marketing Services 
Department. 10260 Band l 
Dr, upertino CA 95014.. . . 
The People' Republic or 
China will soon conduct Hs 
f ir t national c@nsus . The US 
Commerce Dep.artment ha 
sen t the Chin@se 11 computer 
and some US CMsus Bur at.J 
expert s to help. The I st cen­
sus was done using t he 
aba u . . CompuSetv In , 
one of the la rgest time­

har inc t m for horn • 
computer u er . cla im to 
have 10.000 c us omers, con-
1;entrated most l•r' around 

ew York City, n ast rn 
seaboard. the Silicon Valley 
area, and Los Angeles. 
1 ttend ance a la t April' 
San Franc i o Comput r 
Fai re rose to a lmost 32.000. 
That' a jump of 12,000 011 r 
the year before The 
Strafford, Pennsv lvarua , 
Pubfic Ubrarv has instal led a 
oin-op rated TR -80. Th 

l ib ra ry comm i ttee had 
hoped that t ud nt~ wou ld 
use the computer for home­
work. but ·instead most 
pla.y d ame-s. At fif tv cents 
for 15 minute , <1 u r can 
a ccess an one of 24 om· 
gri!ms, including one thal 
t ac h s BASIC. he machine 
wa in tal l d a nd op rated 
by the same company tliat 
supplies th!! tl'brary's photo­
cop i r.. .. Th~ Mount Sin ai 
S hool of' Medicine in N w 

York it will conduct an in· 
vestigation or th w ~­
papef Guild Jnto po ibte 
health problems a ocia.ted 
with t he use of vid o-<\i pl<1y 
term inals. . . " Co publfc, 
youn firm !" se ms to be th 
cry ince Appl tried it l;i t 
December. later thi. v ar. 
Vector Graphic, Int· rtec 
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Q1ume Datatrak 8 
$545 

Includes 1 year facto r y wt1rrenty 

Qume Datatrak 5 
I $315 

Inc l udes 1 year factory warranty 

Qume Sprint 9/45
$2295 


Li'ght 'Pen 
with cord and socket 

$75 

Teletek FDC 1 
4Mhz CPU 
NEC 765 disk controUer 

$605 
.1 ye.ar warranty 

IMMEDIATE DELIViERV 
10UANTITY DIS,COUNTS 

Gire.le 294 on 11'1.qulry cud. 

lnterlin:k Modem 
• 	300~600 baud 
• 	Asyn /Syn 
•Auto Dial 
• 	Auto Answer 
• 	Serial and modular jack 

interface 
• 2 year warranty 

$119 

Floppy Disk 
Add-,Ons 

• Dua ll double density drives 
, • Enclosur,e 
•Power supply and fan 
•AU cables 
• 1 year warranty 

a" system $1375 

5 1/4" system $ 949 



ANOTHER BOMBSHELL 
:FROM INNOVATIVE PRODUCTS'! 

$299 64K~4Mhz . -llEEE 
Assembl~ ed & Tested 

64K S-100 DYNAMIC RAM MEMORY 
BY COMFUTER SYSTEM RESOUROES 

WorkS '111h Cromernco. Nor1h S1ar fo1e1ok , Tarb I, mosl ZBO an<! 
8080 sys1ems e11 n 'lllh OMA 
Guamnl e«I 10 work 1n your system or ~rotJ money I be 
r fur cd w1th111 15 days al purchase 

ALSO AVAILll8LE PllR LY POPULATED 
16K . . . . . ....... 523900 J2 K ......... . . . S25900 

48K ............ $27900 

Q.T.. COMPUTE:R SYSTEMS: 
..OD L CE~ll>Ti OIW • A.<;."1 "4~111 ~ A r~Sll Ill PRICE 

MF•ClD12A • • . 25A .~nh ~rric . 12Slul SHJO Ooal8 0"•' .S 2500 
MF• 1811 • . . . • . 25 A Tau~I OJl Ma11ll1amc Ill SIOI $ 100 ••••• . • ~ 5() 00 
MF· l?A ..... .25 A P, uilrame 12 Slol 5 100 Dual f:i Or r. • .. -150 00 
l·fl.<'i'I .... . .. SirqlPBooro Z·OOQ1.mp.i~r 2/~ Mm S· Hl0 . . 1 500 
l•BOA '2 2 • .. , •or or Program IOI l •OOf\ 1aroon cw \IF I. , • XlflO 
RA ,! 32 ..... .12 Sia.lie AA~' BoorcJ Law POi\'eJ S 100 .. ••• ~99 00 
OTCIOA .. . ... ? Serial & ~ Peral - Pc:rl I •O S· 100 ..... • .. .. . 119 00 
OTCCCSA . .•.CIOCk Cn enrlFlr Boa1d, S· I 00 . .... ... . . . . . ... 12:5 Oil 
OTCCCAA •••• C!ock Ca P.MRr SOR.rd f(li llppll'! , , , • , , •••• . , . . 1 /5 ()(! 
on::ccrnsoo Oor• Cil.eMar Mo.;f lie Im TRS·OO •••• • • .. • . • 1:?:.1)0 

VISTA COMMER COMPANY: 
r.tODl!:L OfSCRll'TION d!l.l ;.s.~r '-'l'Hll ~ 1r5 1f ll • :f!ll.ICE 

V'.l'JO 25 .. Lelle< Qua l')' PTinter. 2"5 CPS . . . . . . . . . . . . . . . . 1~500 

v:mo !J .. lP.11« Oua~l. Prml!f 4.!":iCPS • • .. • . • ..... . •. •.. . 2 19500 
V·O VF , • D..o.11 a·°"5J< (;;Jtlinel Pa r &.l,'),f.11,< Rae Maunlabl4. •• . 375 00 

COMPUTER SYSTEM RESOURCES: 
MOD L D!;!;CflJl'TION · "A A~" ,•Js • ll ~ l1 !> r1 111 . . .. PRICE. 

RAM 16 • • • 161<. Sia IC RAM S- 100 .. .... . . . . . . . .... .. .... , $11900 
RA I I 6C . Low Powe• jCMOSI VC'< :;ior1 ol RAM 16 1 3 W~rt ••. . 259 00 
RAM 65 , • . I 6K S!a!IC RAM lfO P011 BBnk Se!Pr.I S· 100 . ••••• 169 00 
RAM 6'iC . I r:m P0111et jCMO.Si Version o1 Ri\ 65 ·I 1, an . .. 279 00 
RAM ~2 • ••• :?K Law Po.....er 6 811 S1a1c RAM 2~ Aclelress L1~£!'S. ~99 00 
RAM 256, ,?56K I') 16 Bil Dynal'lllc: l"l/\M Fully IFEE 696 ... . . 12'95 00 
I 0 ·0 . ••• , ti Pon Serial 110 FIMy If F ur o 2'QOK BAUD . .. . . 3!lS 00 

ORDERJNG INIFORMA1110N: 
1n1 room Order 1s S15 00 Prices quotoo do no 111Clude sh 1p ng 

and hanohng Foreign orders require prepaymen1 MICA or 
"1 oney Ord r n U S. lunds Purchase Orders accepted lrorn U S 

Governrn nl & hrms wrth pubhs.hed A 1 Racing rrorn Dunn 
8'adStreei All other o rders requ prepaiyrnen . charge card. 
or COD Sh1prnen1 

TOLL-FREE PHONE NUMBER: 
C II Toll-Free 1 (800) 42J-5l4 L In Alas a. Cal1forn1a. arw1 
Hawa 1, ca ll us colleC1 al (2 l 883-3244 

TO RECIEVE OUR FREE CATALOG·: 
Call our Toll-Free [600) number. or c: 1rcre Reader Service II 

YT .LINES---------­
Data Systems, and Com­
put r a tory Inc wil l fo llow 
App l ' I ad ... New World 
Comput r Company, Costa 
Mesa, California, has a nove l 
way to provide Win hester 
hard·disk backup. Its new 
5· in Ii floppy-disk drive 
have both fix.ed s~orage and 
a removab le ca rtridge. e~ 

World ha a dr jv with 
4 megabytes ii ed a nd 
4 megabytes remova bl . It 
co t J - than $1200. . .. 
M iuopol is Corpora tjo n w i11 
o o tart hi pping 5-in ch 

floppy-disk dri\•!!S with 2.2 
m cab l formatted stor­
age. . . Apple wil l soon of · 
fer a videotext interfa e that 
will allow th t\pp l 11 and 
111 compul rs to access 
Canada' s Tehdon system. 
AT&T has al o decided to 
make its videotext Te l' idon· 
compatib le . Th s.e y t ms 

cin del iver computer irnd 
d ta to you r home via e ithe r 
ca ble telev is ion, telephon 
li.n s. FM ubcanier, or 
unu· ed televis ion scan lines. 
Observers e11;pect future en· 
hancemenl.s of videot t to 
provid me ge/teJeconfer­
encing, pictur manipula· 
tion/;u1ima tion. and down­
loading of data files from 
la rge systems o personal 
computer . . , 

Random Rumiou: 
W 'd is that HP's (Hew letl­
Packard's} personal·compu l· 
e r operat ions. r c nt ly pl it 
off from the smalkompuier 
divisio n and is now a pa · 
rat ntity. °IP will oon In­
trod u e multi olor plolt r 
for its eri s 00 p rsona l 
compul rs.... Crom mco, 
on of the leaders in S-100 
Z80~based systems. is ex· 
pected to rel:ease a 66000· 
base-cl 1 ·bit p rocess.or card 
1hat inc ludes a Z80 copro· 
cessor. Rumor is that Cr0> 
memco has be-en work ins on 
the ca rd for almost two 
years. . . . E pect Codbou 
Electro ni cs to jntroduc 

8000 and 8086 S-100 ccird 
b for yeats end. . . . I 's 
rumored th D C (Digital 
Equipment Corporation) is 
about ~o release a personal 
computer, s Hf' has ai r ady 
done. HP's sy tem is ca lled 
the HP-125 and use a ZOO. 
DEC's desk-top uni wi ll 
probably con1a.in a Win· 
ch sl r h rd-disk drijv and 
e ithe r an LSl-11 or a stan­
dard pro essor lik the Z80. 
DEC is. al ready using Mic ro· 
oft BA 1c in it c rc1 

graphics term ina l. . . 

T ,R:S-80 .Meets I BM= 
Radio Shack has thr·ee nei.v 
sof t\>Vare p ackages t hat 
a llow various fo rms of com· 
mun ication between tile 
TRS-80 Model JI and IBM 
ma inframe equipment h 
irst is R formatt.er. U con · 

vert dat<i on Mooel II 
TRSDOS 5-inch floppy d isks 
to the standard IBM format 

1(3741 single-derJsity). This 
means that Model, lls can 
now be used fo r off-lin data 
entry in bus inesses where 
System 360/370 or other 
3741 ·compatible equipm nt 
is emplo ed. Th oth r pro· 
cra ms ill low " bi syoc' ' 
(binary synchronous) com­
mun ications by emu lating 

the IBM 3270 ci nd 3780. The 
Mod I lls erve ai online 
and remo te job-entry te r· 
minals for IBM 3270• C1nd 
3780-compatible equi pmen t 
Reformatter sells for $249; 
the bisync packages sell for 
995 each, which incl ud e 

insta llation by Radi·o Shade 

MAIL: I receive a la;rge 
number of le ters eacl1 monrh 
as a re:11ult orthls column. If you 
write to m and wish a 
response. prease incrud a self. 
addressed stamped envelope. 

Sol Libe:s 
POB 1192 
Mounralns de NJ 070B I 

http:formatt.er
http:con1a.in
http:process.or


IF YOU CAR BICOIRlll 

YALUI~YOU CAR IAYI; 


M.T.I. 
MOD Ill 
PLUS 
How You Can 

' Save $500 over 
comparable models. 

• We Jlove 10!'\en the baste 161\Madel Ii i e){ponded f1e 

memory to 48K ond odded our Mil Double Dero ry 

Dud Dis!~ Dtrve $y$rern Ovrr ~'(Siem 1~ fv lly CC1mpot1ble 
 $1998w1rn Rod1 0 Shod~ DOS ot"ld perrphero~ 

MOD 111/EXPAN.DED 
Som~ os ~ bur has doubl@ srorOQ1£' capoc1ry 
(708· sioro9e-J Your cholt:e ol 2 dual hE>:ocled 40 
rrook drives or 2 s,1ngle h!?oded 80 rrocl\ d .sl<. driv~ 

Is2499 
MllCROCOMPUTERMOD 111/2801 

TECHNOLOGY NC.Our rorge-s MOO Ill. opp<o imately t .5 mega byres 
ol ~rOf'oge-. u1tl1Z.es 2 dual headed 80 rrocll. dovble JJ04 W . MACARTHUR.d@f'611Y cf1<51~ drives Complete w•th m011V0!5 Ofld 
profe5.Slonol operariog system Microsysierra 005 SANTA ANA CA 92704 
pit!$ J..J. 

• (7 14) 979·9923 • 

s2799 
U5. Pl'\JCES 
f 0 ll s,..wrA ANA 
CALIFOl'INIA 

DfALEJ'l. lf"GUlf'IJES I \11TEO 

MTI MOD IU SALES. 

PARTS & SERVICE CENTERS 

-.IN:OEPENDENTS D·EALERS 


SAN Jme- CA. ............. -'OO Q40. 1205 
SAl-llA Cll.Ul CA. , •••.... , . 400 427-o&J6 
LANCASTEI\ CA . .. ...••.... 005 942-!>747 
HOlMLLf 0. ............ 7 4 J.50·5185 
OXN.MO (A . . ............ 605 ~ao.-~:'.17 
~DIEGO. CA .. . ......... 714 275-<t'j!dJ 
TEMPE. Al. ..... . .......... 002 &.'.)9-0540 
PHOENIX AZ .............. 002 244-Q7JQ 
l l.JCSC»j, Al . • • . . . . . . . . . .. 602 J2J.9.JQ1 
~r.ruu V15TA. .-.i ........... 01:J2 <15a·2i:t7Q 
D~lt[rt, CO .. .. . .. . .. . .. JOO 690·0777 
GlEYE NE. WY ............ J07 032-9 J2 
TE.MS .................... 214 247-0679 
N u 5. DMOTA .. ,....... 701 5<M·5074 
MJO'M5T .. .............. 6 16 34!>·5066 
JOPU . tW:J .. ............. 417 781 · 748 
0.Ml.ANO. OH ........... 210 779-6040 
~E OH .. . ........ <119 89:3·<1268 
G OR.GIA . .. . .. • . ... , .. 40d 44Q.6.Q82 
FlOJ1JDA ............... , ;)()!> Q.60°919 
11\0Y, Y . ... ......... . ... 5HI 27J.8411 
Gf\OTON, CT....• . ..•..... 200 44~5 06 

OVU\.5£AS 
11.EP. Of SOUTH .:.ff\IO. ... 021-45-1047 
AU)TfWJA .. .. ..... , ....... OJ.-877-¢940 

C1re l11 :t31 on InQulry c<1n;I . 

http:J2J.9.JQ
http:ao.-~:'.17
http:u1tl1Z.es


No risk Disk Drives 

DISKETTES rmm ASAP 

VERBATIM 
& : lllSl:ETI ES 


:Pan~ Stdlrlng Prlcit 


"10525-01 Sol 101$27 50 

MD52S- () Hard 10 '1 0152950 

MD5"5-ID Hard 16 101529511 


tD1$1CETlt$ 


Fll32-lll00 Hard 1()1SJ500 

llJ4 000 Sotr ()JSJSOO 


MEMOREX 
.51/ DISKE'ITES 

Put • Sldi11/lllm1I ~ Pfllll 

MEJM 34n llSm!lk so11 101S2$ l)I) 
E 3400 lfSm ~ Haid '1 0 101525 00 

MEM 3.111$ 1/$U>glB H.ud 15 1~/S?.i 00 

trlllSk.ffiES 

Put .i Sldm/ D lly S11:ilrilg Pritt 

EM 3060 I~ Soft 0JS35 W 
MEM 3'111 21Srngr. $oll l>IS45 00 

E • :.o:IO llOoutlle SOtr 101545 00 
!E 3102 2/Do~t Si>11 1tl/SSS 00 

DYSAN 
~·.- 01 HTES 

l'lrU SNR/Dullltr S!Clttlng Pritt 
D-0130 llSn'OlllD Soll 101$4,S llll 
D-022& 1 IOooble Soll 101$4600ASAP carries only the highest OOC+B-1 - Cabinet wjth (1) X:5 -Cabinetfordesktop main­ o.ans 2/0ooblc Solr 101S5500 

quality floppy disk drives. to Shugart S.A801R 	 frame (small power S-OISXH ES 
prov ide you with years of trouble­ installed .............$ 595.00 supply) . ............. $ 200.00 
 Sildulll r Sb:ltflng
f re e service and superior DDC+B-2 - Cabinet with (1) 8000 - Cabinet or desk top 11s.ia1e Sot1
performance. 0ume DT-8 do ble·s ided mainframe (standard power 2/lloublt S.011 

Data Tral<'"doubl1e-sided d1ouble­ double-density clriv.e supply) . ...... .. . . ... S 255.00 SCOTCH 3M 
density t:lriives from Ou me lea ure installed · · · · · · · · · · · · ·S 695.00 ·Au cabi11e ts come oomplfr tc w11h l)Owf!r 1'111 ~ 

Silliu:JO.nsily S!c!DfIng fr!~state-of-the-art technology. You OUG+.88-3 - Cab;inet for dual 8" suwty. fa11 and internal ca!Jks 
1IS11111tc Soll ()IS3,3 (IQgetsu perio.r clata in1egrity through IO ppy disk clriV 8S . .. •s 275.QQ For StlperiOf quality. lligh re l iabll1 l~ ~hS~ 1ISmQlc fb1d '10 111$3300

improved disk life.data reliability l/S111(1le Hard lo 10/SJJ((lCOMBD·B - Du ail cab inet for 8" 	 drl'Ves. contac• ASAP toda~ . 
2rDoub1e Soh UfS59 00and drive serviceabi lity. liappy disk drives (horizontal zr()outrle H.ar~ 10 iorsoooo 

Data Trak"' 5 (ANSI 5// cnmpat- 1 6 21Doutlle M~rd 16 10/SffiOOmounting)· · · · · · · · · · · ·S 265.00 SO SYSTE!M SIS~1OD BOARDS 
ibility) .. . ....... .Gall for price COMB0-91 - Cabinet ior 8" EXl'i\MooR~ 1 ~oo MAXELl 

ri< DI £ £;sDala Trak'" 8 (IBM compat-	 floppy d·isk 1drives (vertical 2 MHl l»'~A&uc 32'1:. 5:1Sll.oo 
t' · ) $ 21:::: {)() AA llCAF!D WS.00 PBU SiiHIO!milr Se Pnceibility) ....... . ... Call for price moun 1ng ... .. ....... · w . · rrs &1 ~w 	

In~ 


MOI HSniqle Sol lBfs.3900
COMBO.S/9+1S - Du al cabinet o:PMtOOQMi111~ 1&1: S2511oo Mll2D l/00\Jblc Soll 10/~i;tlShugart clrives have been setting 

! 1 1/Sn>gle Hard 16 WSJSOOjnclustry quality and reliab ility with (1) Shugart SA80 R riAM~~~ a ;:' :: 
H2fl 2'1Dollllle Hard 1i; 01~00installed (horizonta1 or vertical s r.1 s.104 o;istandards for years. Shugart's tr IJISk.ITTESmountini:i \ ....... . .. .. $ 725.00 SBC.100 KIT 2.!i •Hzl l80 CPU 1111 h Set'IAI IHl
Bi-Compliant"" head assembly ~f 	 P¥1 1 s1aesram r ~ l'lbCDMIB0-8/9+2S - Dual cabinet l'lwls & SBC 100 111lor ol YOlllf Chlll(:t ~Iprov ides superinr media com­

'~ore ~r1 1).15'1500with (2) S'hugart SA801R's r111dlarge · · • · · • • •.sMOO :~~~;;8pUance and high rel iability. lf!»no So•t 32 101S.:.i00 
~nstalledl (horizontal or vertical sec.1.U1 1ur • Hz1lmfl ~PU .,,.,,n Scrt•I i ro:z.xo 2'Double SOI 101'56500Mo~e 601 · f · \ $1150 ()() l"a,allet 110 Polls & SOC 200 Monitor ol youi(standard ll1appy.I •..•. . .. $425.00 1110Ull mg, · · · · · · · · · · · · · chou:c a1110<.11arve. . . • . . . . ~o:J SRW 

MEIJIJI STO: Al>r CASESModel 650 . ..... . ... . .. $640.00 COMB0-8/9+1 Q - Dual cabinet 

Sill! 

Dua Disk Drive Cabinet .. $265.00 J °'"'e$ Slll(llt or Ooullle SodcdlS1rVJ1e or Double SRW 5 5' ,· sided double-density drive o.ns11v s-1ooeoml)ll1ro1e . . . . .. .. mom smv~ 

with (1' Qume OT-8 double- VERSAFLOPl'Y I KllJDis~ ~11,rollct ror 5': oc 8" l"tiU 

B'
ASAP a ~so provides a ful l line of insta I led (horizontal or ve rt icaI vEMsA!f\oPPT 11 11:n Otsk eonir~ll!r 10( 5.,.. n< a-
high reliability disk drive mounting) ..... .... . .. $ 865.QQ Or1ves S<tigle Gr1 OouDle Sr~I Slrtfl ~or Douttie 
subsystems. COMB0-8/ Qi+2Q - Dual cabinet O.nslt)' s- 1oocOt11p.a11 '* .... :s:mro 
Parl No. - Description* Price with (2) Qume "' DT·B's double­ PROM 100 IUT S-100/El'FIDM PllOGM R IOI 

271:8. 'l1 !l lnl & mi 2516 . . . . . . . . .SI~DD'C+8 sgl - Cabinet for single sided double-density dr1ive •'!!!I'8" floppy disk drive . .. $ 185.00 	 install'ed (horizontal or vert ical ALL eoAAos 11.R AYt\llAett A.ssE mu:o & products, nc. 
mountiing) ... .. . ... . .. $1385.00 TESrffi CALL FOR l'RICl:S 

Cfrcte 31 on •l'IQUll)' card. 

http:sec.1.U1
http:5:1Sll.oo


~~t l'I 
. $ ~tar.ti 

$?6Haci1 

S 25 t'i!Ch 

s 2S tM.li 
' SI 25 each 81"2'1~ • .... . S• !l'.l ~ 

1t00n2" G1 n 

Mode Dm:rlplllJll Price Baskc1bal l . __. __. _• __ .. .. . s 24.00 Arllde~ C4JIC8· 113" S JThOO 
M'F TVP · (111(1" B&W s 14900 

AT.A.Ail 800 .Arari Optional Accessories 	 Atal'ii Softwa'1e '" r'I)' 1norc avail.a~' Amdek s ll'Jro 

(16K) Personar Business 810 Ois .OnveSyslem S 450. 	 Super Breakout •• . ••• _. . . _. s.3100 
M!Ch1 	 v 910tf &w s l,~00Computer Features: 815 Oisk Drive Syslem 51195.00 	 Chess •.••.•.•• . •• • •.••. . s J0.00 V 12911r U,WH1lad'll ~ )II) 

820 40 Column Dot VidcoEasef . ....... ... . . . . SWJO Sa.111fC llM 9.l121 2" II&\\' s m.oo 
D 00• Computer console Malrix Prinl r , ... ,S 279.00 3-0 ic acToe .. . ......... s 24 oo S3t•'l'O .M Sll~~lf< Grn s 


San:i(I DM ®1.3113"" (:Ql!lf s -moo822 40 Co1umn Thermal Siar Raiders ...•. . .. . ... . . _S 34.00
• Atar i BK bas1ic Printer __ . . . _. _.. ,S 349.00 Aslerolds _. . _.. _. __ . _.•.•. S l:IOO Terminals• 57 fuU stroke alpha~ 825 BO Column Dot 	 llllliaitl!' Mtcld I .Prl~<111sic Composer • , •• . . , . ... S 42.00
Malrix Primer ...•.S 625.00 	 A111pcx Dialogue llO S llSOOOnumeric key board 	 E1 uca•uinal ROM . . _. __ , • , •• S 19.95

830 Ac-0ustic Modern ...S 159.00 	 $!lr-0c 10120 S7ffi00with four function 	 Assembler/Editor .• •.•• , . , . . S 45.00
850 lnlerlaC11 Module •• .S 39.00 	 SO roe 10140 S12!>0 00keys 	 i eleltnk l .............. . . . s 1995

41'° Casse11e Recorder S 00.00 	 Telei.tll!o f\'1 9IO S EMOOSpaoe Invaders •....• . • • . _. S 14.95• Operator 's manua' GXJQ-04 P.~ dclle Controls .•.•S 17 95 	 l flevilfeo TVI !»LIC S 12500MissileCommand ..... . _. ••. S 30 00
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Ask BYTE 
Conducted by Steve Ciarcia 

Mall-Order Forum 

Dear Stt>ve, 
In July 197'9, I. was enticed 

by the !>aVings of buying a 
Radio Shar::k T RS-80 from a 
mail-ordt>r firm. l d1osl' a 
company that is s till adver­
tising in BITE today-Pan 
American Electronics (it had 
a different name in 1979). I 
confirmed with th - co·mpany 
that its TRS-80s Wl'rl' covt>red 
by the Tandy warranty , Still 
skeptical. I call ·cl the TRS-&l 
Ho~ Line. To my surprise, J 
was firmly discouraged from 
doing busin s wi th Pan 
Amt>rican and was told that 
most mail-ord r TRS-80s 
werl' dt>fective. I tht>n called 
the Tandy Wor1d H eadquar­
t rs and a1>ked for the divi­
sion manager responsible for 
Pan American. He assured 
me that Pan American w s 
legitimat . He coulcln't un­
derstand the comments from 
th Hot Lin . 

1 decided to risk it (after 
all. l'd be covered by the war­
ran ty) nc:f nt my ch ck. 
My TRS-80 arrivecl, but it did 
not work. Pan American was 
very nice and sai I could 
eith r r tum it for a refuncl or 
exchangl', or ta ke it to a local 
Radio Shack for fr warran­
ty servicl', I did the latter and 
a loose wire was t pair d in 
48 hours. 

A few months later, con 
Ir ry to .my advic , a friend 
ordered rom Pan Ame.rkan . 
His TRS-80 h d a defect ive 
k yboard and was repaired 
by ou.r loca l Radio Shack 
Center. Just recently, another 
friend received def ctive d isk 
drives from som ­ oth r 
"Authorized Radio Shack 
Sal s C nt r:· 

In all thr cases, the war­
ranty service wa.s done, a.nd. 
heric , we are satisfied 
·C\.lstomel'S . However, our ex­
perieflces support the Ho't 

L:ine's accusations. Is Tandy 
pushing d foe t iv ' mcrcha n~ 

dise through mail Torder 
s toresl 
J ri Goodlin(!: 
Allentow.n PA 

Dear Steve, 
l was concerned about 

buying a TRS-80 by mail. not 
because I was afraid of a rip· 
off, but because I'd h ard 
rumors that loca I stores w re 
being dif icult about post-sale 
support. 

To &'fl' for mys lf, l w nt to 
a Radio Shack Computer 
Center in GI ndalc, Califor­
nia, to check the price on a 
Model U with a printer, for 
my own m>' . T!ie quot' I got 
was abou l $1000 higher than 
I could get by mall (even for­
getting -the lax) . When I men­
tioned t.o he saLe5man tha t 
mail order was much 
cheaper, h s.aid, in effect, 1ry 
to get support; the mail-<Jrder 
company won't suppo.rt the 
machin , and neither would 
he unless I bought a $1300 
service contract. He was pret~ 
ty hostHe about the who! 
idea that I might want to sav, 
a th usand bucks. He so 
soured me on the idea of a 
Mod l U th l I've cross <l it 
of my list of possibles. 

At the ame imc, I wa 
looking for a word pro(essor 
for business purpor.es. I 
check d mos o.f the big com­
pa rii. s (Wang, Lanier, IBM , 
ctr::) and got a shock; all of 
eh m ca rry ~heir own fin nc­
ing amortized ov r five 
years, but Radio Shack doe 
not . Radio Shack, on thf: 
other hand, forces you to an 
outside lender, rio maUer 
who you are. We'r~ an old 
company with plenty of 
credit, but o Radio Shack it 
makes no di Ference. Also, 
Radio Shack's service con ­

tract cosls from $4.00 to $800 
more than the rest . 

It se ms that Radio Shack 
s.imply isn't interested in the 
busin~ss mark t-at least it'!i 
never going ~o get it with that 
kind of fin a ncia I a It it ude . 
Radio Shack's machin s are 
init ially cheaper, true, but 
ov r Hv y ars, wl~h the ser­
vice, they come out looking 
ve.ry bad. Plu , th · attilud ~ 
of the people associated with 
thl' places I talked to left 
some thing to b desJred . 
David. S!orti 
loi Angel CA 

Perliaps ii is best if Radio 
SfuKk r.espomi.5 dirf.'ctly. Pan 
Amerirnn Efoctronics' reply 
foUows. . . . Steve 

Rad'o Shack Rep ies: 
I can't belfeve tmyone can 

Jl1ink we're " pusfi ing defec­
tive m rcfurndis tlrrougli 
mail-order stores "! That's t:ib­
siird our reputation 
would suffer, mid we 'd 1md 
up pa.wing for tl1e repairs a11y­
1m1y. I'd bet .Ille .reasDP·J Mr 
Goo.dU11g and Iris friends x­
peri need t'roblems was due 
to rlie e:xtra s fiipping lime mid 
milenge. If t:1 local sJ ore or 
det:iler lmd deUve.red tlu! 
equipment .to die iLSer. it 
could 11m..ie been du~ck d O·u t 

on tfie spot before: delivery. 
Any Rndio Sliack employe-e 

t lli11g a cw;lomer •i ot to b11y 
{r·om n deafor is speaking 
agahlst co ,npcuiy p o li<y. 
There are obvious advm1­
fages to l1uyi•1g locally , 
wlre:tl12 tliro11gl1 t:i co npany 
store or m.11l1orized dealer: 
cl1edumt prior to delivery 
and a salesrt11u1 •mh1rally 
more lut:xious to help "/1is 
c1~tomer" witIi lmy proble•m 
after th ~le. A c~tomer 

wlro sµends molle,y elseowliere: 
a11d needs service is ue:ry lik 

ly to be a lower µriorily . 
That 's not policy, i~1st a l'Om · 

mo11se11.se assess nen t of Ii u­
man nat11re at work. Our 
store personnel are rcqu fred 
10 help .any l'11s1om2r wifli re­
~1t:1irs in a t;mely fashion . 
Warrntity service rcqufres 
proof of purcliase from a 
Radio Simek store or autlm­
rized dealer. Tl1ere are some 
folks sellilig TR S-BOs wlro 
aren 't nut11orized dealf.'.r-s , ri11d 

tIiere is no pt:iss-t lrroug;Ji war­
rtmJy if you buy from one of 
tl1 111, 

rm sorry Mr Storti dorsn 't 
like o ur pric s or 0:1r credit 
policies. Tlrere are always 
people wlio can work OPI less 
me1rgin , some, it seems, 011 1'10 

ma gin. We know wht:it II 
takes lo continue om· seroice 
network arid still keep our 
stockliolders l1'1ppy ; Ho! 
Line, ewsl1>tter, rew hard· 
ware anti so{ tware develop· 
m 11J , etc , 

As to tfie credit question, 
we simply .ar. 11 '1 in the Hme­
p.a.ym1mt busine:ss: Wliy no/ 

criticiz the fincmce conip1111y 
for noJ maimfacturing com­
puters? We offer a leQ5inK 
pro ram. b11t ai.iparently U 
didn 't m et Mr Storli 's re­
quirements. 

l really belleve tluH Rodia 
Shack 's attitude toward 01Jr 

cw;!ome rs is good. A st:iles· 
µ l'Son (our$ onmyon else's) 
will resist losing t:i' sale 1md' 
mt:iy nalt,rt:illy be less Omn .e11­
th11siastic abo11t furnis/1ing 
support to ~omeone else'~ 

customer. I t:1pologiz:e to 1wy­
011e wJro l1as e:ceiued' oll1er 
tJ1an co11 1eo11s tr2a1Pnen1 
from one of O!ff empfoy.ees in 
tl1i5 siJuatfon, or 10110 Jras 
bet>n led to believe tlrnl mu as 
a company condone less tht:in 
full support 011 t:1 1::nndi.t:1se 
rom at 'm!hol"i:.ed outret. It 

jusl isn 't fme. 
We'd like: to be all 1l1ing.s to 

all cus tomers, ,bi,t· W£ know 

http:m!hol"i:.ed
http:mo11se11.se
http:purpor.es
http:suppo.rt
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anti plinnlng• lll~ks . It tome~ "'~~ a 
Sat~ U))(IO am to 4:00 pm (PST) buih 11 disk lfrive and ,1!11Jll!S anti 
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A1.kBYTE---------------------------­
we'U lose some customrrs to 
the ompelition_ l'rn at a Joss 
to 1mderstar1d why Mr Storti's 
decisiorJ to buy frorn some­
one e&P sltou/d cau.>.e him lo 

l'iave 5ucfi s tro11g feelings 
al{ainst as_ 

Ed Juz~, Dim::tor 
C ompu.hl1 Mt r h nd Ing 

Radio Shack 
H Worth TX 

Obvio1'5fy the sort of scare 
tactics that Mr Goodling ex­
perier1ced by Temdy (Radio 
Sfrr;ick) perso1111el is 110I ap­
preciated by Pcm Arn riccm 
Elect rorrics or otlrer dealers 
(i.e ., AutJ1on"zed Sales Cen­
ters). Ir rs unforti mUe tlm r 
some T(;Indy persormel will 
lry .lo make a snle or xp·reS!; 
their competitive nature be­
1weer1 tilt' two divisions 
(company and frrmclrisedl 
dec1 ,lers) in such a way. 

TJ1e facts tire 1Jia1 t/1 mer­
cllfmdi is the same. The 
vas t majority of those who 
purcfJase from i11depe11dent 
Radio Sliack d all"r:s are very 
lmpµy witJi tire merchtindise 
mid tile personal seroic t11ey 
receive from tire small inde­
peridetll di>aler. The tidded 
advantage of buying from m1 
ir1depe11denl dealer is tlr.ti/ 
/J1e;y will often give tl1 ir cu.>­
lomer:s a belier µrice for ex­
actly the same merclumdise. 

Radio Sl1ack deo/e,.s ar. 
riot usutdly located in large 
cities. Major metropolitan 
.an>as are rese.roed for Radio 
Shoe 's company stores. The 
only r;icci>ss dealers. have to 
the larger metropolitan aret:i5 
.is by aduerlising in mtigazines 
like BYTE til'ld by offe·ring 
consmni>r'S a b.eller price for 
ll1e same merclu:mdi~-

Tlre dealers· profit ma gin 
is smaller IJ1an the compa;1:y 
storPs '. so we sacrifice a lot 
by discom11i11g. We feel, 
lio~ver. that· discounting 
merd1andise is an hone.st way 
lo make a living. We feel it is 
fnappropriate and 11netl1ical 
,to mtike 1mwarrar1ted tlireots 
or to spread lies: abour our 
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mtib1 supp/fer tind om· mtijor 
competitor siniµly to make 
an extra dolfor. 
D&n frank, Pruidr:nl 

IP~n Am ric n ElectroniC1 
Mi !ion TX 

In ,Need of a 

Way to the PROM 


Dea r Steve, 
I want to use my TRS-80 

Model I and Mod J IU to 
d velop us fol programs, and 
I need peripherals lo ac­
comp l.i h th I · k. Your ar­
ticles on parallel and s rial 
l/O (input/ou tpu t) were very 
h Jpful in th i regard. (S 
'1/0 E pansion for the Radio 
Sh.ac:k T RS-80, Part : Prin­
ciples of Parallel Ports," May 
1980 BITE. page 22 and 
"Part 2: Serial Por ts," June 
1980 BYTE. pag 42.) 

O n . area th t I w0cu !d Hk 
to pur5u is that of placing 
applJca tlon sof twa r in an ex­
ternal PROM (programmable 
read-orily memory}_ Thus, 
the applica tion program 
would not h v to b- to ded 
ea-ch tirn - it is. used. 
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How to .implement an ex­
ternal PROM m mory wilh 
the TRS-80 expansion pa.r t i!; 
nol d ar to me. Can you 
h lp7 
Frank FH:zgerald 
Easct Na rthpo.rl Y 

According to Radio 
SJiack's Leuel II BASIC 
referenci> marmal fo /11e 
TRS-80 Model I. tf1e e is a 
res~rued (blank) arec' of 
memory b tiveen 3000 and 
3BFF Ire r;idecirmil. It's quite 
possible to config1,re a 
2 K-byte EPROM (e,-asabl'e 
PROM) to /if witlri11 Ji1at tid­
dres.s space .so fl.rat it ca1r be 
access d during ti p,.ograrn. 

Figure 1 is a sclrematic tlra.r 
demonst ates l1ow 1'1is co1lld 
be f;l/tacl1ed . You place- an ap­
plfcatioMs progrnm iu an 
EPROM in tMs address 
spr;ice, ti11d wf11meuer ,you 
wislr to rim t ill! pro ram. ail 
,yo11 do is ;ump to address 
location 3000 he adec:fmaf 
a 1d execute_ 

As for the TRS-80 Model 
m, this tlddrrss space appears 
lo .be reserved for a system 
PROM . I lraveu 't actually 

figur 1 

disman tled a Model Ill yet .to 
s e if tliis referencr is ti 
"phantom" PROM. _ . . 51 ' 

Getting on ihe 
Right T rak 

Dear Steve. 
I found your F b.ruary 1981 

"Ci rcuit Cellar" article very 
int r sting. (Se "A om­
p u te r -C on t ro Ile d Tank. " 
pa,ge 44 .) Since I fiddle with 
robotics. I \'o.•ould lo e to try 
out thi ingen i.ous toy . Th, 
only problem is tl-i a t I can't 
fi nd a store tha t !;ells I he mg 
T rak_ Could you g.ive me the 
add of tne Milton Bradl y 
company7 

Am I corre t in as:.uming 
that the only pil rt I must 
spa ially order to build this 
arl! th · E:xar lnt.c;gr-at!!d Sys­
tems phase-Jocke'<J loop and 
the modem lis ted a the back 
of 1the artide1 
Marc Weigel 

D~lu. , Brill h Cclumb\~. C nada. 

The add,.ess yo1( wm1I Is 
Milto•1 B,.adley Compimy . 
MB Eleclronfcs Division. 
Springfield MA 01101 . 

http:Narthpo.rl


HOME FINANCE PAK I: EntireSerJes S49.95 @ © 
CHECK ~EmSTE A iltNO BUDGH: lhis com preh cns1~e CHEC'KIHG AC COUNT 
M~ NMEME N T SY'STEM·nol only keeps complete records. 11 also gwes you 
lhe araalys1s and control Jools you need 10 actively manage your actaunl 
The s~ stern prnvi des t0uhoos lor BU1llG TlNGIN COMEAN 0 EXPE NSE. AU1TIJ· 
"1ATICCHECK SEARC~ . and BANK STATEMENT RECCHCILINll. CllT or prinler 
repor1S a.re produced for iltCTUAl EXPEHSE vs lllJOGET. CHECK SEAR&~ 
DISPLAt RECO!ICIUATIONAEPORTand CHECK RtGISTE.R Ol'SPl l!Y by month 
Check entry is prompted II~· 11s.e1-1lelined menus of slandard p~rpos~s and 
rec1pien1 codes. S1K1ed 1ng darn en lr y and reducm9 disk s1orage ~nd 
relneval llme Six lields of drala are stored lor each ch.~k : arnounl. check 
no .• dale p~ rf)ose . rec1p1e01 anc TAX DHllCTl6LE REMINBER. CHE&K SEi\Rt!I 
mu ti r.e.s ano s.e-arching on any or these dala fi f' lds. Up to 100 checks Imo 
s·Jora~e • • • . • • • . . • • • . . • • • • . • • . .. • • . • • . • • . • • • • • • . • S39 95 

SA~IN'~S : Acoou111 ma11agemer11 system lar up to 20 separale Sav1Rgs 
acro~11 1 s. Organizes. 11 Jes and displays aepos1 ts.wrtlHl1 aw~ls and 1n1e,es1 
ean1M 1o r each acoount ••.••••.. . • . •• . •• . ••••••.••• S14.95 

CrtEOtr&A~O: Gel Conuolol your cred1tcardsw1th 11usprog1am Organizes. 
s1ores and displays purcllases. payments and service ch~rges lof up ta 20 
separate cards or ban 1oa11s. • •• , •.• , •• _••. , •• , , •• , •• S14.9S 

UNIVER'SAL COMPUTING MACHJNE: S491.95,@
Auser programmable computing sys1em sti11C1u1ed around a50 row ~ 50 
t(Jlumn table User defines rnw andcofumn names and equations lorming a 
u111que compu 1111g mac111nc Tatlle elements can be mull1pJ1ed. ll1v1ilea 
sub l ra~J e:d or added Jo any other element. undrnds ol u 1que Gompul111l1 
mac~1n@s canoe d1tl1ned used.stored .and recallelJ. ro11a er ~se bcellenl 
1or :;ales 1orecasls. budgets. invenlory llsls. income statemenls. produclloB 
pla nn ng , 11ro1ect cosl es Jim alts-in shorl ·for a11y ptanni ng . anal ys1 s 01 
1 po111ng ~ · oolem 111a1 can by solved 11h a table 

COLOR CALEND1AR: S:29.195@ 
601 a busy c<1le~lii1r? Orgiln•ze II w1ll1 Color Cale11dar Whether 11 ·s 
blfl Ildays. apporn Imenls. oos iness meetl ng s. or a mgu lar orhce schf'dule 
U11s program 1s lhe p1nloc1way10 schedule your achvi11es. 
Tne carend;u display rs a beau111ul Ill-RES color graph1C$ calendar or 111~ 
s~lecled ITTonth il h .each scheduled day highligh ted in color. Usin!J lhe 
daily sc dule. voucan re•M1\I anvdayoflhernonth andschellu•e a11e~en 1 
or ac1Jv11y·many one ol 20 hme slots 1lorn a·oo AM to SJO PM 

BUSINl.ESS SOFTWARE: Entire Series Sl 59..95 ® © 
MICRO~CCOUNUHT: The- ideal accounting system for small businesses 
Based oll cl ass1 t T·acc--0u111s a11d ou ble·entr~· bookm9, th1s el11c1en1 
progra111proi,o1dllSa1ourna1101 recording pos1 1ng and reviewmg up to t.000 
lransacho 11s per mo ntn toany ont ol 300 accounts. Th~ prng ram produces 
C~f and pun Ier tepo r1s c:ovenng · 
TlllUIS~C ION JOU~llAl BALJ.!'ICE SHEU 
~oc~u T lEOBEll'S INCO ME AND EX1PENSE STATEM EN'J 

Jnclulies a shOfI primer on Fin ci al Accou nhng. r48K~ . . . . . . . S49.95 

UHIYERSAL:BUSINESS MACHIN'E; Ttus program is designed lo SIMPUFY and 
S VE TIME rar the serious businessman who must penod'1ca11y Analyz . 
Plan and :Es.ti male. Theprogram was creil ted usingour Universal Comput1ng 
- ach1ne and n 1s programmed t·o provi de Jhe lollo ·ng plan11i ng and 
lo recashng too Is 
CASH FlOW AN~l YSIS SALES FDRE.CASTER 
PROfORM~ PllOFIT I LOSS SOUAtE AMO OSE. OF FUNms 
PROHR'M" eAlANC·E SHE ET JOB COST ESTIMATOB 
llEAL ~mm I VESTMEN'T lijVErlTOllY •NAL'l'SIS 

Price- including a copy 011 e Universal Comptll1n9 Macl1lne , , •• S89.95 

BUS'l.llESS C~ECK RE~ISJER i'l·NO:BIJDGET; Our Ch.eek Register and l>ud11e1 
P' og rams expand cd 10 IncJu de up to 50 btJ dge1allJe 11 ~ms and up lo ~00 
checks per mon th. lnclud l!'S bank sl a!emen t 1econcl ling and au tom ahc 
chec: sea1cn 14 I .••• .• •• ••••• , ••• , •• , , • , ••• , • • • • $49.95 

HECTflONrnS.SERIES VOL I & Iii: Entire Series S259195 
UGIC SIM ULATOR, SAV.E Tlft!E A.NII rMO EY. $1mu lale your d1g 11a1 IOOIC 
circu1Js before ~ou bulhl 11\frm. CM OS. TTL. ~r whatever.1 •l's d1gl1allo111c, 
mis program can hand le IL The program 1s an 1111erac 11ve, mRnu dn~en. 
h11l·1ledg ed logic simulalor capableof s1mula11n9 1he b11-time res.ponse ol a 
lo11ic nelWork 10 us.er·spwhed input patlems. It will handle up 10 1000 
gates. tncluding ANOS, DRS. IH~EltTERS. FLIP·FLOIPS, SHIH RElllSTEllS. 
COUNTEllS illld user·delined M~CllOS. tJP lo 40 user-lie1med random. er 
b1 nary 111putpauerns.Aceepis net ork descri p1to11s rrom ke~board or rrom 
LOGIC DESIGNE Rfor simula11011 •.•.• . .••.••.•.• S159-95 @ (j) 

Circlo 347 Ofl lnciu lry ceru. 

LOGICDESI llNER: Inle racuve Ill· RES graphics pro!) ram lor des1gn1119 dl!J 11al 
logic s~s~ems . [)raw d ire~t l y on lhe screen up lo 10 dffterenr 9-ale 1ypes. 
mciuding rfJiND. NOR. IN~EATER.EXcO'R. f.FLID P.JK·flOP.D·fLOP.RS,fLOP.41Bll 
COUNTER and N-BIT SHIFT REGISTER. US4!J 1n1e1connec1s gales usmg lme 
grapllicscommands.. Network desrnpll ons 1orlOGICSIMUl ATOll geAerated 
slrnul1 an8ous1y wl lll the C~T diagram being drawn •••..•• , S159.9S @ 

M~NUAL ArND DU!IO DISK: Ins truction Manual and demo d1s1>. 11Juscra1i1111 
ca p~bi l111es ol bolh program !S) . • • . • • . • • • . • • • . . • S29 95 @(f) 

ELECTR'ONH; SERIES VOL Ill & IV: Entire Series $259.95 
CIRCUIT SIMULATOB: Timi ol rial & error ci rcui t design? Slmulale & debug 
~our designs before you lll!lld loom• With CIRCUIT SIMlfLATOfl ~ou bwh:I a 
model ol your c:irc;r.1 11rsing AESISTOBS. CAPA&lTOflS. iii rnJJ CTORS. TlliOiiSISTORS. 
BIOOES. VOLUGE and CUR llElil SOURCES and s1rnu 1,;ne the waveformresl)'01i5ill 
toml)(JISSl!Ch as l'tJLSES..SI USO _DS. S~WHIOTllS.elc.. all rully prog rammable 
Jhe oulpul is displayed li5 an OSCILl OSCO.PE·STYL.E YLOT of 1 e selecled 
waveforms jAppleonly) or as a pri n!ed table ol voltage vs lime.Ha11dles ~P to 
200 1101es. a111l up 10 20 sources Aeq111res 48 RAM ... . .• • S159.96@© 
~ l ~DIJIT OE Sill ER: lnteracu11e ft l-lliES grapl11cs program for de54gmnge>leiclronic 
cuc11ils Oraw dir.ec;Uy on the screen u11 to 10 dil1erent compJne11 t types. 
111J(l11dmg Chose re1ermced above. Compronents i11terco11ncc1 hsl for ·ClllCU1T 
SIMULATOR generated auloma tically Requires • _. . . . • • . • . S159.96 

MATHEMATICS.SERIES: ;Entire Seriles .$49.95 
STATISTICAL ANALYSIS I: This menu driven program perlorms LI Eilll 
REBlllS-SIDN analys.is. determines I e mean. standard deviacion a11d plot$ 
Ihe j requency dis1nbuho11 of user·suppl ied data se-ts. Prl nler, O•sk . 110 
rnuhne s ... •.. . . . •.. , •. . .• , •. , .• , •••• , • • , . • • . • .. S19 95 

NUM~Rl~ALA ~LYSIS ; lfl·RES 2·0irnensional plol o1any lunchon .Automatic 
seal 1ng Al ~our opli on. the pfOgram will plot lhe- 1uncllon, plot 1J:ie 
INTEGltJil. plo~ the DERl~ATIVE. delermine lhe ROOTS. MA.XIMA.. MINIMA. 
IHTIEGH VALUE • . •• ••• , ••.• , •• .. •• . .•• •• •.• , . •• • . $19.95 
M~ TR IX: A. general purpose. m~nu driven prog1ran1 1.or determining the 
llilliE ~S!E ano OETE Ar.1 ljjAMTor any matn x. , as. welI as 1he .SflllfflON 10 any sel 
ol SIMULU ,N[OIJS IN E.~11 EQIJATIONS. • • • . • • • . • • • • • • • • . . • . S19.95 

3-~ Sl.UIFAC EPlOTTE.R: xplore 1he EILUiA NCE a d ·BEAU Y01MAUEM#ITICS 
by oeaung II ~ RES ril.OTS oI J.drmens.ional s.urlaces fr om any J.vari ab le 
eq ua11of! [) is k saYe and rei:all rouline.s for plots. Menu driven to vary 
surface pararnelers. H1ddll'n line or trans paren t plot1tn9 •• , ••• . S19.95 

ACT DiNADVENTURE GAMES: Entire Series S:29'.Q5 @ 
II rn BAAOM: Can ~ow O'ullly tn11 llE DBARON? Tl"l 1s lasI actiongil mes1mulates 
a rnacn1ne-gun OOGF'IG" ne-1weer1 your WO llLO WAR I Bi·PLAN·E and lhe 
Mron·s You ca nUDP. OIVE.81\N!Kor CllMB·andso canlheBARBN. In Hl·BES 
graphics p1us sound. ••..•• . ••••.•• • • • •• .. ... _. . •••• S14.96 

BATTlE OF MIDWAY: You a1e 1n cornrnand or lhe U.S.S. HORNETS' C1VE· 
BOM·BEll squadron Your 1arge1s are lhe Am;ra I earners. Akagi, Soryu and 
K~ga You mus c II vyour way Ihrough ZEROS and AA f lllE 10 make your 
D l ~IE ·SUMB run. In ~ l ·RES Qra phics plus sound. _... .. _. • .. . •• $1 4..96 

sue AT ~·CK : Ws Apnl 943. The e11emy convoy is headed ror theCO NTROL 
SE Your su b. U1e MORU has jusl sighled the CAR RlER·Sand 8ATTlE$NIPS" 
Easv pickmgs. Bu1 walch oul far Ille DESTRO~ERS.- they"re ras1 and deMI ~ . 
111.Hl·RES graphics plus s.ound ••• , •• , •••••• , • , ••• , •• , .• S14 95 

FREE Cl\TAl.Jll&-AII prngrams are suppl! ed ondisk and run on Appl~ II f01sk 
& A.pplesoU R~M Card & TR S·811 Lsvel II and requ Ire 3ll< MM1 unless 
olherwjse noled. Octalle-d mstrncll ons lnch.1ded. Or<fers shipped withiA S 
days. Card users incl ude ca rd numoor. Add S1 50 pos1 age and handIi11g 
w1ch eac.h orde r Calilornia res1den1s add 6\lfiO sales tax .Fore ign orders Md 
SS 00 pos'lag eand ha nd Imo 

SPECTRUM SOFTWARE 
42 Carlow, P.O. Box 2084 

Sunnyvale, CA 94087 

FOR PHONE DRDEHS: 1408J 738-4387 -­vr~
DEALER INQUIRIES INVITED. 

BYn: Oc~ lffJ JI9 

http:S:29'.Q5
http:analys.is


Ask YTE----------------------------­
Regcu·ding the compommts 

rre1:essar-y to modify tlie Big 
Trak as I did. you wo11/d 
need two modl!'m bor:mk If 
piud•a5etl as kits from tl1e 
Micro M'i11I. 917 Midway. 
Woo.dmerl! NY 17598, they 
frrdu.de tlr(' XR-2211 pl1ase­
loc:ki!d loop and all other 
rnmpo11e11 ts. Ot11er tl1a11 tl'1at 
you would htroe to buy the 
UART (universal asynclrro­
nus receiver/ trmrs mitter) and 
CMOS (complemen tary met­
.al~o:xfrie semico11d11c tor) irl­
tegrat d circuits . Ma11y ad­
vulisers. irr tire back pages of 
BYTE sell tl1e~ it ms. . . . 
Sttv~ 

El·oard Inquiries 

Dar St v . 

Is someone going lo make 


available ldts or prin~ed-cir­
cu it board for the proj ct 
you described in "Bui Id a 
Low-C~t Logic Ana~yz r" 
(AprH 1951 BYTE. peg 36 )1 

Jva.n \o\1hilehouse 

Goldend le WA 

1 completely misjudgl!'d the 
interest in ny losic-m1illyz.e1· 
project. T/1 0 •1fy unit 1nu~de 
was tl1e prototype: l figured 
tlie in teresl woulrl b ge11rn~il• 
but no t e11ougf1 to wm·ranl 
tlie expense of Jrauing a 
prin ted-d ci1il bol!rd made. 
As you know. µrinted dr­
cHi/s are available for mfmy 
of tire projects thal' I prf.'scnl 

i11 BYTE, but I usually liave 
some indic:atioP1 beforehand 
I hat tJi ere wm be a rensorrable 
denumd. 

UnforturttUely , ifs a lit/le 
fo,te for Pr!(' to start tile lo11g 
proc('dure of desigrring .Q 

board. wi.rli so m1my •1ew 
ti.tings to work 011 . /'II be sure 
to gauge responsl!! in the 
future , 11t1d tlrere will co11 ­

titr11(' to be printetl-c;ircuit 
boards for mm1y of my pro­
;ects. 

lf :you WD•tt o complete /isl 
of all the pri11tf!d-cirrnit 
boards available rom my 
µrevious articles. drop a note 
lo .tl1e Micromi111 . 917 Mid­
way , Woodmere J Y 17S:98 
and re.q1.•esl 11 ca talog. 
.. . Sb!v 

In "A~ .BYTE," Steve C1ama answer~ ques:c1ons on any arei'I or 
m1crncomplJtin9. The most representative questions received 
each month will be answered and j)lJblishl!.'d . Do you nave a nag. 
g1n9 probl!.'mr Send your inquiry to. 

Ask BYTE 
·clo Steve C1ama 
P08 582 
Gl<utonbory Cf 06033 

U you are a subscrjber to The Source. send your questions by 
erectro111c mail or chat with Steve fTCE3 I 7J directly. Due co the 
high volumr of inquiries. personal replJes will be giwn as timi;> 
permits. Please enc•ose a sell-addressed, stamped envelope. and 
be sure to lm•ude "Ask BYTE.. in the address 

---- ,-~---· -1 ---~ .... ~~----- ,-- ,-· ---· --· -ll!!!!i!!l!!!!!-- l~-lllliliiillll~ · t;j AA~FT 5-0flTS- RAC ET UTfl.ITIE.S - RACETcomputea- AACET SOATS-AACET UTILITI ES - RACET oompulD'• - RACET SORTS- RACH UTILITIES - RACETcc>mpule~ ­

a: ~ 	 FIELD PROVEN!! 
..I 10 MEGABYTES anid MORE for the TRS-ao• Model 111.. 
3 
0. 1plius SHARED ACCESS to HAAD DISK DR IVE 
e 
D Hard/Soft Disk Sy~tam jHSD,S) Software allows access as single dr ~ve. vou can 

1-" haw Ihat 10 M,egabyte con1muou s hie • ttia1 50 ,000 name ma illfs1or i n~en10I~ ! Or 
w 
I.) a Cllrec:tory with moo entries! All completely compatible wi1 h TRSDOS 2.0 BASIC. 
<I; 
<!: You can mix floppy and hard d.lsk drives. Includes $,peclal uiilllies lndudingi HPIJ RGE , 
I OCS Dlrecrory Ca1aJ09 Syslem, HZAP Hard Disk Super:ap, and many st)ecial 

for1N111ing oplions . Three to eight times: laster lhan lloppy ! RACET qualil~ .w "' 
t:: 
-' HARO ll lSK O A ~VE & CONTA.DLlER S5995. Second User $595. 
i:: 
=> HSOS Si>ltware S400. ( ote; HS.OS ntm also available !or CORVUS drives! !) 
hi 
~ INFINITiE!BASIC ~Mo<l l &ll lTapeorl!)fs ) . Mad11$50.00, odlUS60 .00 
r Exlends Ltl'Jel II BASIC wllh complete MATRIX !unctions and 50 more string 

Ill fl.mttlons . Includes RACET mach ne language saris Son 1100 eem.e111s iA 9 
Ir: seconds!! Select only functlons 'J'OUwant 10 opl 121ememory usage. 
0 
~ H4FIHITE BUSINESS (Requires lnhnite BASIC} Mod I g Ill $30.00 I 
~ Oomplele prln1er pagination con1rols - auto headers. looters . page numcers . 
~ f>ac ed decimal arlthme11c - 127 dlgil aoouacv +, - , •. I. Bil\3ry s.e.a rch 
1 of sorted and u115111r1e(I atrays, Hash codes. 

~ 
':'1OISCAT (321< HlnYe Mini od • 111:550.0IJi ... 

This wmpreheosi~•e Dis ette Catalogumg/lndexing u111i Iy allows lhtl user to eep o 
lrack o Iha~ sa11ds o programs io a categorized library. Machine language PfOQram ~ 
works wiU1all TR.SOOS and NEWDOS versions. Files include program names and 1 
exteilSiORs. program 1BQlh, lllSkeUe n111mbers. Iron! and back, asld cflskelte 1ree space_ ~ 

KFS·BO ~ 1·drive J2K Min - Mod II 64K) Mod I, Ill $100.0m ; Mod II $175.00 '!l 
Th ey d I1le syslem provides ke~ ana sequenlial acces.s lo mul11ple riles. Pro•,ldes ~ 
lhe programmer wilh al)OWBrful d~sk handling facility lor developmen1 of dala base i: 
app!icabor1s. BiMr'I' tree Index system provides rapid access 10 lilerecords. ~ 

~ 

I 

~ 
rn 
-i 

0 " 
" 
3 

ruclIons 1hat i
<: 

, BASIC , No. I 
nls, BlilEA1( , ~ 
screen print! 	 n 

!:l 

Circle :Ha on lnQ\Jdry card. 

http:Mad11$50.00
http:losic-m1illyz.e1
http:frrdu.de


C•rc1e J.58 Oil Inqul r}' card. 



BEING ,OVERCHARGED! 


DON'T 

DO CALL OMEGA TOLL FREE! 


IEEE $55, TRS-&'J $35, 
A.PPLlc INTERFACE & CABLE $90, 
Rl>-232 $70 

ATARI 800 18K 
·s 7·H 

EAST COAST 
1·8 ·00· 556· 7586 

WEST COAST
1; ..aaa-23s-ssat 

CALL OMEGA AND FIND 0 T WHY WE A.RE AMERICA' A T ST 
GROW: NG OMP TER ALE CO PA Y! 

1OMEGA SALES C0MPANV 

C rcle 275 on inquO)' ca rd. 



ANADEX 
s 1249 

ATARI 80032K $ 749 

INTERTEC SUPEAB1RA N 64K RAM $2799 
ao SUPERBRAIN $:2999' 
NEC~5 OSPINWRITER(7710) $2345 
NEC 5520 SPJ'NWFUTER (7720) S2D05 
NEC 5530 S1P1 NWRITER f7730) S2345 
NEC 12" MONITOR S 229 
OKIDATA MICAOLINE.·60 $ 399 
(liii(IOATA MICROIJlNE-82 $ 529 
OK.IDATAMICROLINE:·SS $_71':19 
OIABLO 830 511995 
APPLEH P US48K S 139 
APPLE DISK w/3_3 DOS Contro ller $ 525 
APPU: DISK wro Cont1r0Uer $ 449 
HAZELTl NE "1420 S 799 
NORTHSTAR HORIZON II 32KQO $2925 
ANA.OE:< DP·B000.19501 S1249 
TELEVI DEO 912C $ 669 
TELEV'IDEO 920C $ 72'9 
iELEVIOEO 950 $ 929 
CBM 6032 COMPUTER $ 149 
ceM 8050 OtSK DRIVE $1349 
CBM 400'2 COMPUTER $1029 
CBM 4040 CISK DRIVE $10.29 
CBM 4022 S ,549 
CBM v 1c.20 $ 2{19 
RAD'I 0 SHACK II 64K $3:245 

:A DIO SHACIK Ill 16K S 849 
EEO AMO:Et< 00 $ 139 

LEEOEXIAMDE,K 100G $ 69' 
LEEDE:XIAMDEK OOLOR·1 13'" Color Mo ltor S 329 
M!CROTEK 16K RAM BOARD for A1arl S 79 
MICROTEK 32K S 149 
OUME SPFlllNT 9145(Fuill Panttl'I $2295 
ATARI .tOO 18K $ 349 
ATARl825 :PRINTEA S 650 
ATARI 650 INTERFACE $ 139' 
ATARI 8101DISK DRIVE $ 44·9 
ATAA 1I 600 S 749 

can for prl"c9 Ust ol ATARI softwarf! 

PRICES ARE SUBJECT TO CHANGE Wl1HOU'T NOTIC& We: carry the cQmplete !l ine ol P.ersonal SoHware 

We Accept C.O.D.'s • Stock Shi,pments Same Day or 'Next 

No Surcharge for Credlt Cards • All Equipmen' Fac~o,ry Fr·esh with MFT Warranty 


WESTCOA'ST EAST COAST 
'1•8:DD·2!5·!58t t-800·55&·7586!lMEGA 

SAL1ESOMEGA SALES CO. 

3533 Old Conejo Rd . 11102 
 co. OMEGA SALES co_ 

ewbury Par . CA 91320 12 M!lE.Hing S . 
, · 805-499-3678 Cumberland. Al 02864 

CA. TOLL FREE 1-800-322- 1873 1-401-722- 1027 

fiMEGA 'SALES COMPANY 
Cl rcle 275 <>fl i ii Q. u i ry carel . 
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October 1981' 

Ocl~b~r·Nowrn~er 

Workshops from Virginia. 
Polytech, Virginia Polytech­
nic Lns tltute and S ~ate Uni­
ve rsi't ;• , Blacksburg VA. 
Workshops on microc;omput­
er~esign interfacing and pro­
grammin , digita.I electronics 
for automa~ion and instru­
mentation, and sessions using 
~he TRS_.80 are pa.rt o · the 
curriculum. All workshops 
are nands-on with partici· 
p.anl:s designing aiid testing 
concepts on the actual hard­
ware.. Contact Dr Lindy Leffel, 
Virginia Polytechnic 1.nsiitute 
and Stal~ University, Blacks­
burg VA 24061. {703) 
961-5241. 

()c t1;>!> ,.. ,~,IW1'1f 

Electronics Magazine SemJ.. 
n.ars, various sites 1throug:h­
ou t the US . Electronic!; 
magazine and the McGraw· 
Hill Seminar Center are spon­
soring seminars for engineers 
and ma.nag rs. Subjects range 
from digital elect:ronics to 
microproC'essor-sys tern de­
sign. Ct.her topics include 
program ming, speech t 'ch­
nology and synthesis, mk:ro­
processor in terfacing, and a 
ha nds-on microproc@ssor 
workshop. If a company h s 
'.1'0 or more people wanting to 
take a cours.e, the seminar 
will be held at the company's 
plan t. For d tails, con~act 
Carol !ark, r;,/ o McGra.w­
Hil l S minar Center, 305 
Madison Ave, Rm 3 12, New 
York NY 0017, (2.12) 
687-0243. 

Octo~... 7•9 

l11$titute on Mic:rocompl.lters 
for [nstru1:tion an.d Research 
l.n High Ji Education, Jane S 
McKimmon Cenlfl:I", North 
Carolina Staf€ University , 
Raleigh C. The institute is 
designed to help high-level 
educators !earn about t.he 

Event Queue 

-

micmcornputer and the role it 
can pl y in higher education. 
Contact Joyre Currie, c / o 
NorLh Ca.rnlina Educational 
Computing S rvice, POB 
12035, R search Triangle 
Park NC 27709, (919) 
549-0671 . 

Cktob.r 7-21 

The 981 Far East Computer 
Tour, Japan, South Korea, 
Taiwan, and Hong Kong. 
This tou.r group wil.I visit 
various computer·relat d 
conferences and exhibitions 
throughout the Far E.ast 
T ransportation for this. three­
week tour, plt.1s shows, meals. 
and ot.h r i terns are included 
in trip packages, r.anging in 
price from $2290 to $309.S. 
For more informahon, con· 
tact Terry Butler, Commerce 
Toul'S International Inc, 870 
Mark t St, Sui te 742-744, San 
Francisco CA 941021 (415) 
433-3072.. 

O~olirr 9·1] 

Rh.ode ]stand Compul:er and 
Video ELcuonic Show, Prcr 
vid nee Civic C n ter, Provi­
d 0 nc RI. Thls is the first ma­
jor compu ter exhibition and 
show to be held in Rhode Is­
land . Exhibitors and sales 
t ·ams will present the latest 
in computers and video prod­
ucts for bu incs , indu try, 
governm nJ, ducation, and 
home use. Contact New Leaf 
Productions, Suite 335, 77 
Ives St, Providence RI 02906, 
(617) 679-00S9. 

Octol.iitr .l2-J:S 

lnformation Management · x· 
position and Confe1e11ce: 
JNFO 81. Coliseum, ew 
York Y. Discussions on pre­
packaged, customit d ptc-­
packag d, and custom-de­
sign d software will comple­
men t hardwar · and s.oftware 
exhibits. for more informa­
tion, contact Clapp & Poliak 
lnc, 245 Par Ave, New York 
NY 10167, (212) 601..S4l0. 

-

Cktob~r 1.3-15 

Und .rsta.ndfng and Usjng 
Computer Graphics, ..'ew 
York Y. Headed by Carl 
Machover, this two-day 0 m­
in r examines the st t of 'the 
art in graphic sys tems. The 
focus will be on hardware, 
software, a.nd applications. 
Contact Bob Sanzo, c/ o Frost 
&; Sullivan Inc, 106 Fulton St, 

ew York NY 10038, (212) 
233-1060. 

Ocrol"'r 15-18 

The Third Annua:I ortheast 
ComP'utu Show and Off.ice 
'Equipment Exposition, Hynes 
Auditorium, Boston MA. 
This show will f·eatu.re hard· 
ware, oftware, and supplies 
for business, educ.ation, gov­
ernment, home, and oHic-e 
use. OHke systems and 
equipment will also be 
shown . Contact National 
Computer Shows, 824 Boyl­
ston St, Chestnut Hill Iv1A 
02167, (617) 739-.2000. 

OctCJ~• l t>-23 

The fourteenth Braz.iii.an 
Com,pu~t Conference and 
E:ith.ibit, Anhembi onven­
tion and E.xhiibit Halls, Sao 
Paulo, Bra il. This confer­
.nee will feature technica l 
talks, conference tutorials, 
roundtabl. discussions, and 
special ven ts . Computer­
a ided design and manufac­
tu.re in developi ng coun tri s 
will also b discussed. Con­
t.act Sucesu Sa:o Paulo, Rua 
Tabap u<'I, 627-1. 0 andar, 
04.533. Sao Paulo, SP. Brazil. 

Cktobcr 18-lJJ 

The Annu.al Con.fe1eo.ce of 
the New York Statie A oda­
tlon for E4uc:a'l:ional O.ata 
Syste.m (NYSA'EDS). Syra­
cus.e NY. NYSAEDS is made 
up of people with a.n in terest 
in computers and education. 
Workihops on the educat.ion· 
al us Qf microcomputer 
~-0ftware will be held . Con· 
tac! Don Ross, Ardsley H.tgh 
School. Ardsley NY 10502 . 

I 

Oeto!.r~r J9-U 

Wintek's Hmd-0.n M"cro­
compu:ter Workshop, Lafay­
ette IN . Two· and tfire!Kiay 
work.shops in microproce-ssor 
hardware, softwar~. and in­
terfacing will be offered at 
Wintek's corporate head­
quarters. A singfo-bo, rd 
compu ter, including a 6800 
microprocessor, program­
mabl · m mory, serial and 
parall 1 inpu tloutpul, and a 
1 K-byt ROM (read-only 
memory) containing a moni ­
torI debug program, will be 
given to t!;e pa rt idpa nts of 
this workshop._Tuition is $50 
per day . Con~ad Wintek 
Corporation, 1801 South S t, 
Lalayeu 1 47904, (317) 
742-8428. 

Octolr.rr l 9.iJ 

Systems '81, Munich, West 
C nna:ny. Computer systems 
and their applications will be 
featured. Additional i.nfor ­
mation is available from Kall­
man Associates, 30 Jou.mal 
Sq, ]er5ey City NJ 07306. 
(201) 6:S3-3J04 ' 

0~10'1 r 20-U 


The Annual Covernmen t­

lnd11Stry Data Excha11g-e Pro­

gram (CmEP) Work.shop , 

Rtckey's Hya tt House, Palo 

Ai to CA. The GIDEP annua I 

workshop i open to anyone 

int '.rested in the exchange of 

technical informa tion relating 

to enginl!ering, failur ex­

perknce, r liability, and 

ma.intainability , Contact the 

Offic r-in -Charge , GIDEP 

Op rations Center, Corona 

CA 91720. 


Oct r2().22 

Computerized Offlc·e 'Equip· 
ment Ex.po, Sou thwe t, As­
trohaU , Houston TX. Ap­
proximateiy 100 ~ hibito~ 

will present office equipment 
and supplies, induding worJ ­
processing syst·eml;, aA this. 
show . C ontac:t Canners E • 
position Croup, 222 W 
Adams St, Chicago IL 606'06, 
(312) 263-4866 ' 

http:Con.fe1eo.ce
http:Braz.iii.an
http:f�eatu.re


if He'd used seleettm 

it wouldn't have taken seven days 


Learn SELECT 
0 

In lust 90 minutes. A who le new word processing soft ware 
concept that kicks the coded key habit and frees you from complicated ins ruction 
manuals. SH£CT is fast. SELECT is logical, With single key mnemonics, you'll use 
dozens of commands that instantly access the rich capab ilities of this system. There 's 
noth ing like it 

Simp~y hit "C" and you 'll be ready to Create a document . 
Key " I" and you' ll be in the l'nsert mode. 
Key " M" and Move entire bliocks of text . .. and key dozens more. 

That's all there is to it. You 'l l get all that word processing softwa.re promises ... plus a 
few surprises. 

SELECT with SUPER.SPELL: The only microcomputer software with an integrated 
speUing dictionary. To proof your text all you do, of course, is to key "S". SUPERSPELL 
with Us 0,000 word drcUonary scans your text at comput·er speed then displays and 
corrects all your typing errors. You can increase SUPERSPELL's word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 

SELECT with SUPERSPELL . . . just a li ttle 1byte more.™ 

SELECT w II run on any machine that uses CPIM or MPIM " • or i!!l derlv~l ~ves" 

11 need 40K 01 RAM eno two disk drives, Speeral ve1sion now anllable lor 
Radio Shae Mod II .. • nd Apple II" • • • 

' SELECT arm SUPERSPELL IM• u~hl oat S6ltrcr lti lOl'ma.1IOi'!I Srl!l lf:mll lne 
.. • CPi M'-d MP/ 'ill ati!' tr~tJ, ol Ot.,1 1111 Res•_.1i1ch 

• • ' A lrMlern•1tt ot and", Go4'p ·-----,... .. ect...,_­ • • " ' A lrR1•m111ll Q"I Appltl Compiit l!:I ~............. 

INFORMATION SYSTEMS 919 Sir Francis Droke Boulevard• Kentlield, Ca fomlo 94904 • (415) 459-~003 

Ci rel e 332 on I ni:iurry ca rel. 

http:softwa.re


vent Queue________________________________ 

Ociohu 20-2.J 

Computer- etwor.k De ign 
and Protocols, Bost,on MA. 
lntegratecl Computer System& 
{lCS) will be presenting a 
,course on fundamentals in 
computer communication­
network concepts, technol· 
ogy, and implementation. 
Emphasis is on the practical 
aspeclS of network design, in­
ter facing, protocols and 
pad::e't switching. For a 
schedule of times and places 
or this course, contact Ruth 

Dordick. c / o Integrated 
Computer Syst ms, 3304 
Pico Blvd, POB 5339, San a 
Monica CA 90405, (800) 
421~8166; in California (800) 

352-82.51. 

Octo~ir r 21·i4 

COMPUTA 1n, World Trade 
Center, Singa.pore. This in­
ternational show a ttrac ts pro­
fessionals and buyers from 
Hong Kong, India , and Sri 
Lanka. Addi ti.on.al informa­
tion can be obl ined from 
Kallman Associates, 30 Jour­
nal Sq, Jer~y City NJ 07306, 
(201} 653·33W. 

Otto!rtr 2~-2S 

Th.e Sec:ie>nd Annual New 
Jersey Micro omputer Show 
and Flea.market, Holiday Inn 
(north) Convent.ton Ceniel', 
Newark International Air­
port, Newark _J. This ·how 
will ,eature 75 c-ommercial 
ex.hlbHors and more than 100 
vendors. User-group meet­
ings will b held . Registration 
is $5 fo:r both days. Contact 
Kengore Corporation, 3001 
Rt 27, Franklin Park NJ 
088-23, (201) 297-2526. 

Cktob 25-JO 

The Fo.rty-Fourth Annual 
Mellting. of t,he American 
Soc:iety for Jnformation 
Science (ASlS). Washington 
Hilton Hotel, Washington 
DC. Th theme for this meet · 
iTig is "The lrtformarion Com­
munity: An All iance for Pri:>­
gres.s." Amon.g the topics to 
be addressed .are information 

and creativity, information 
and society, and overcoming 
the barriers between i.nforma· 
lion sciences. Contact ASlS, 
1010 Sixte-enth St, W, 
Washlng~on DC 20036, (202) 
659-3644. 

Odcwr25-2S 

I :ue '81: The FUth Annual 
SPSS S°'ftw;m: Users Con· 
v :ntion, Jack Tar Hotel, San 
Fnincisco CA. I ue Inc, the 
indepe,ndent , nonprofit i1550­

daHo,n of SPSS softwa.re 
us .rs and coordinators, is 
prese,nting its fifth annual 
convention. The primary pur· 
po of the convention is to0 

inform the user community 
about new SPSS products. 
Discussions of specia I appli­
cations will also be ka lu.red. 
Registration foes are $95 for 
m mbers and sns for non­
members. for more informa­
tion, contact Steve Hamburg, 
cl o Issue ln , POB 8224, 
Chicago IL 6()6<80, (312) 
329-2400. 

Octolm· 27-29 

Computer Graphics 81 . Re­
gent Centre Hotel. London, 
England. Some of the topics 
to b - cov r ·d are graphics 
systems: hardware and so t­
ware; animation; image pro­
cessing; simulation; nd busi­
ness aod home graphics. An 
equipment exhibition wi_ll 
also be presented. For more 
information, contact Online 
Conferences Ltd, Argyle 
HouSie, orthwood Hills, 
HA6 1TS . M idd tesex., 
England. 

Ocrob.rr 29-Nowr.11&,r ! 

Southe~t Com.P'll l~r Show 
and Offic Equipment 'Expo­
S'ition, Atlanta Civic. Ce!llter, 
Atlanta GA. For details, s.ee 
October 15· S. 

October Jl•• owm~r I 

Computer in Ambulatory 
Medicine, Washington Shera­
ton, Washington DC. Th 
Soc:l t.y for Adv need Medi­
cal Systems and the Society 
for Computer Medicine are 

sponsoring ~his conforence. 
BasLc and advanced tutorials 
on the fundamentals of medi­
cal computing will be fea­
tu red along with lechnical 
se.s.slons. and pri!:Sentations o' 
papers. Fe >s are $115 for So­
ciety memb-ers and $165 for 
n.onmembH·s . Con.tact SCM, 
9650 R ckville Pike, Beth­
esda MD 20014, (301) 530-7120. 

O..ro~r 1- ot•tm!Jer 2 

Amilual Me tirig of the 
American Society for Cyber· 
nHlcs, Washington Hilton 
Ho ], Washington DC. The 
theme for ~his m~t·ing is '"The 
Ne'lo'I Cybemet.ies." A goal of 
the me!!'ting will be to rede­
fio the field of cyb rnetics 
and to provide focus for th 
research efforts of 'the Socie­
ly. Among the topics to be 
d~scu sed a re robotics, prob­
lem solving, pattern r cog;ni­
tion, remote sensing, and 
communication networks. 
Contact Dr Laurence D 
Richards, Departm nt of Ad­
ministrative Science, Colby 
CoU g ', Waterville ME 
04901 , (207) 873-1131, ext 
587. 

Nogt'mb<>r 1-'I 

DPMA San Fran~o '81, 
San Francisco Civic Cent -r 
and Brooks Hall. San Fran­
cisco CA. This is DPMA's 
,(Da ta. Process..ing Manage­
ment Associalion's) th irti th 
a nnua 1 conf re:nce and busi­
ness exposition. Con tact the 
Conference Coordinator. 
DPMA, 505 Buss.e Hwy. Park 
Ridge IL 60068, (312) 
S25-SU4. 

N"~mbt-r5 

lmdt:atfonal Computer Con· 
feTence, Amsterdam, Nether­
lands. Th Invitational Com­
puter Confei'()nc is a one­
day computer show des~ned 
for quantity buyers. Exhibits 
and seminars are featured. 

For de'tails, cont.act B J 
Johns.on As oc-la tes Inc, 
2503 EastbluJf Dr, Suile 2-03, 
Newporl Bea<:h CA 92660, 
(714) 644-6037. 

Noto mb 8·10 

The Twelfth ACM orth 
American Com.p11ler Ch.e!>!I 
Championship, Bonaventure 
Hotel, Los Angeles CA. A 
four-round, Swis -styl tour­
nament is planned for this 
year's championship compe­
ti tion. Ln addition, a rmmd· 
robin blltz. toumam nt will 
be held. Games Ln this event 
proceed at a. rate of S seconds 
per move. BeJle, the current 
wor.ld champion , Chaos, 
Duchess, N uehess, and L'Ex· 
centrique ar'I? among the pro­
grams being enterro. For 
mor information, contact 
Profess.o r Monroe ewborn. 
School of Computer Science, 
McGill University, SOS She;­
brook St Wes t, Montr al, 
Quebec H3A 2K6, Canada. 

No'Wmtbtr 9-10 

So:ftwa.re fair , Stouffers' Riv­
erfront Towers. St Louis 
MO. This show is made up of 
softw re e:xhibi tions from 
companies whose packages 
are in current use by mem­
bers of the Sou t.hcrn and Na· 
tlonal Industrial Distribu to rs 
Association . Distributors 
who ar not memb rS of 
these organizations can also 
exhibU their wares. ontac~ 
Don White or Tony Carroll, 
1900 Arch St, Philadelphia 
PA 19103, (215) 564~J4S4 . 

No'L..,mlnr 9-11 

ACM '81, Bonaventure Ho­
tel, tos Angeles CA. Th~s 

meeting will fea tu re panel 
discussions on computers, 
softwar'f products Ln the 
1980s, tutorials on computer· 
aid~d design, and a survey on 
the impact o , robots on em· 
ployment Ray Bradbury and 
Dr Simon Ramo will speak 
Computer exhibits and the 

orth American Computer 
Chess Tournament will also 
be held. Contact ACM '81, 

http:So:ftwa.re
http:Profess.or
http:Johns.on
http:Ocrob.rr
http:softwa.re
http:ti.on.al
http:352-82.51


flOppr QIYe 
bytes' of .Stonge In a single vo~~~'': 
riewdos/80 version 2.o expands the 
capability of double density drives. 
so you'll have greater appUcatlons 
for your TRS-8 rnodel I and m. 

Drives plug directly into an ;ii; 

pansion interface (requires inst:al­
, lation of a double density control· 

ler) or the model m disk bus with 
our single volume cable so you 
can-now have over 2 mega.bytes of 
storage on-line with standard 
mlni-Ooppy d'lsk.ettes. Each drlve 
has up to 57.3 free grans, for a 
total of L.719. on a maximum of 
Unee 80 track drives, which can be 
added to a TRS-80 model I. Model 
lll's can have up to 4 dual 80's 
on-line (almost 3 megabytes). 

These drives can nread" standard 
.35 or 40 track diskettes usjng 
Newdos/80 vers on 2.0 which wlll 

allow skipping every other t ack. 
Drives come 

complete with 
c.ase, power sup­
ply and docu­

mentation. The 
drives are priced 

at only $515 (Cat. 
No. 1·705. sp ci fy I or IU). No'.'l al 424 

bytes per buck. itjust might be the answer 
to your storage problems.. Speclal - 'IWo 
dual 80 track drisves o ·nly $999. 

Apparat,lnc. 

440 1 So. lllm tar;; f'ilrkway, Deinvu, CO 80231 !~I 74l ·1778 

Circ le 27 on inciuEry ca rd. 

"ON GOING SUPPORT FOR MICROCOMPUTERS" 



vent Queu•-------------------------------­

POB 2405-9, Village Station, 
Los Angeles CA 90024, (213} 
536·9'735. 

<'ltrntb~ J()..12 

MidcoR/81 Show a:nd Con· 
~· ention, O'Har Exposition 
Center and HyaU Regency 
O'Haie, Chicago lL. Talks on 
microcomputers, energy , 
memory , communications, 
and consumer electronics will 
highJigh t this show. Contact 
Electronic Conven~ions lnc, 
999 N Seplllveda Blvd, El 
S gundo CA 902:45, {800) 
421-6816; in California (213) 
772-2965. 

N(>wrn!ier 12 

[nvita.lional Compu.!:er Con· 

feNnce , Paris, France. For de­

tails., see November 5. 


Nowm~•r 16-.l9 


l'he Canadian 'Computer 

Show arid Conf-e11ence , lnrer­

na tional Cf'ntre of Com~ 


mere • Mis issau,ga, Onta.rio 

Canada . For d tails. contac t 

Reg Leckie, Industrial Trade 

Shm..•s of Canada, J6 But­

terick Rd. Toronto, Ontario, 

M8W 3Z8, Canada, (416) 

25V7791. 


Nawrn!>~r 17 


lnvit<1tiOoi!!l Comput~.r Co~ 


fenmce, Milan, haly. F<i de· 

tails, see November 5. 


Nav'°'riln-r l7· l9 


Understandi ng and Using 

Computer Grap·hfos , At lanta 

GA. For details, see October 

13·1S. 


Nowmw• !9-20 


Weslern Edu.cational Com­

puter Conkrence, San Fran­

cisco CA. Many of the com­

puter-rela fed talks at this 

ronfer·ence will cover areas of 

interest ·to college instructors 

and administrators. For d ­
ta ils, contact Ron Langley, 

Data Processing Servie<ls, 

Ca~ifornia S tat University­

Long Beach, 1250 Br!llflower 

Blvd, Lo.ng Beach CA 90840. 


Nowm!J.lrr 19-Dc~ern!rer 1 

National Telecommunic ­

lions Conference, New Or­
1eans LA. This event is spon­
sored by the IEEE (Institute of 
Electrical and Electronics En­
gin ers) ;1nd the New Orleans 
chapter of th Communica· 
tions Society Conf rence 
Board. Some of the papers to 
be presented will d iscuss 
commu.nkations electronics, 
including oftware, termi­
nals, theory . and data and 
computer communications. 
Contact G Allan Ledbette.r, 
South C :ntral Bell, 365 Canal 
St , Rm 360, ew Or! a:ns 
LA 70140, (504} 528-7350. 

Dec m,ber 1981 

°"t1t1tt!H>f 1-) 

Legal lnfo, Shoreham Hotel, 
Wash ington DC. Automating 
legal-information. ys·tems is 
the subject of this conference 
and ex.p05ition . lawyers who 
are interested in using com­
purer in th ir work ar>e in· 
v-ited to anend. Contact 
Legal Info, 1730 N Lynn St, 
Sult 400, Arlin_gton VA 
22209, (703) 521"6209. 

~eemwr J-4 

Computer-Network Design 
a.nd Pro tocols, Washington 
DC. For details, see October 
20-23. 

Dec, 111berJ 

Ca:lifornia Computer Show, 
Hyatt Hot I, P lo Alto CA. 
For details and a schedul of 
upcoming shows, contact th 
Show Administrator, c /o 

orm De ardi Enterprises, 
95 Main St, Los Altos CA 
94022, l4'15) 941-8440. 

rke~111"~ 9· ll 

ll931 Win~u Si.mu.lation CoA­
fe:rttn<:t? (WSC 81 ). Pea.chtree 
P laza, Atlan ta GA. WSC 81 
will eatu.re papers, panel 
discussions, tutorials on d is­
crete and combined simula­
ticm and modeling. T he con­
ference will be organized into 
tutorial. methodology, and 
applkatfon sessions. Fm in­

formation, contact Claude M 
Delfoss • CACI Inc, 1815 N 
Fort Myer Dr, Arlington VA 
222fJ9, (703) 84lw7800. 

!Acrmh r 15-l9 


Gulf Computer Exhibition, 

Dubai International Trade 

Centre, Dubai, Uni.led Arab 

Emirates, IBM, NCR, Apple, 

Honeyw II, Philips, Warig, 

Hewlett· Pac:kard.. Data Gen· 
eral, and other well-known 
manufactur rs will b repre­
sented at this first ex;hibrnon 
of computer equipment in 
Dubai. The scope of the show 
takes in systems ranging from 
microcomput.ers to main· 
frames . Details are availabl, 
from the Trade Centre 
ManagementCompany, POB 
9292. Dubai. United Arab 
Emirates, Telex 47474 DITC 
EM. and from Diana Clifton 
Sewell, International Offic , 
Seymour House, 17 Wa terloo 
Pl , London, SEI Y 4A R. 
England. 

lliambo~ 16-18 

Th.e Twentieth lEE.E Con­
.fe1:1ence on Decis:ion and Con­
trol CCDC). Vacation Village 
Ho tel, San Di~go CA. The 
CDC is th nnual meeti11g of 
th IEEE (Institute of Elec­
trica l and Electronics Eng;i· 
neers) Control Systems Soci­
ety. It is held in cooperafion 
with the Soci.ety for Industri ­
al rid Applied Mathematics. 

Th confer nee will include 
contribut d and invited SICS~ 

siom~ p lus tutorials arid pr ­
sentations in all aspects of the 
th ory and applicat ions of 
systems in.vo]ving deciston, 
con trol. and ad ptation, 
Topics of interest include 
linear and nonlitnear system 
theory, stability theory , 
larg -seal system th -ory and 
decentralized t:onJrol. estima­
tion, iden ti ica lion, slgna I 
processi ng and stochastic 
control, and ·Control systems. 
for more inform.atl·on, con­
tact the Institute of Elec!Tica1 
and Electronics Engineers Lnc, 
445 Hoes Ln, Piscataway NJ 
08854. 

D~t'~mfJ~r 28-3~ 

Computer Modeling of 
linguistic Theory. Grand 
Hyatt Hotel, N w York NY. 
The ACI:. (AssOciiiUOi'l for 
Computational linguis tks ) j5 

sponsoring three sessions on 
comput r mod ling of ]in· 
guistic theory in conjunction 
\Vith the annual meeting of 
the linguistic Society of 
America. New models for 
g,ramma:rs and new strategies 
for pa.rsing will be the areas 
of mos t attention. Readings 
of conlributlfll papers will 
also be featured. Contact 
Stan Petrick , IBM Res arch 
Center, POB 218, York town 
Heights NY 1059'8. • 

In order to gain optlmar coverage of your e>rganltatJon' s rnm· 
puter conferences, seminars, workshops, rnurres. e~c. notf<e 
should reach ·O-ur office at least ohree mon1tihs Jn a·dvance or the 
date of the event. Entries sho-uld be sent to: Event Queue, .l'IYl'E 
Publlcat60n.s. POB 372; H.ancock NH 03449. Each month we 
publlsh lhe rnrrnnt contents of the queue for th,e month of tile 
c:oveir date and the twd foUowfng ca limc:Jar months. Tilus a giv~n 
event may app·ea:r as many as three times in this sectilon if it Is sent 
rn us far enough in advance. 

1 
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Compu.ter experts 
(the prosJi usually have big 
computer experience. ~ 
That's why when they shop 
system softwarn tor Z80 
micros,. they took tor 
the big system f.eature.s 
they're used .to. And .that1s 
why th·ey like Mum~user 
OASIS. You will too. 

DATA.INTE.GRITY: FUJ .& 

IUTOMATfC RICORD LOCKING 


The biggest challenge 
fo r any multi -user sys em 
is co-ordinating requests 
from several users 
to c ange the same record 
at !he same lime. 

Withoul proper 
co-ordination. the 
confusi on and problems 
o inaccura e or even 
desl royed da a can be 
s aggering . 

Our Fi fe and Automatic 
Record Locking featu es 
solve these problems. 

For example: normaHy 
all users can view a 
pa.rlicu,ar record at the 
same l ime. But , if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record unlit the up-dale is 
completed. So records 
are always accurate, 
up-to -da e and in tegrity 
is assured. 

P os demand fi le & 
automa ic record locl<ing. 
OASIS has i . 

SYSTEM SECURITY: 
LOGON,, PASSWOID 

& USER ACCOUNTING 

Controlling who g,els on 
your system and what th ey 
do a.nee they're on i t is the 
essence of system secur ity. 

(THEN COMPARE.), 

Withoul this control , 

unauthorized users could 
access your programs and 
data and do what they like. 
A Irighten iog prospecl 
isn 'l it? 

And multi -users 
can multiply the problem. 

But wilh lhe Log on , 
Password and PrivHe e 
leve ea ures o ultl · ser 
OASIS, a system manager 
can specify for each user 
which programs and mes 
may be accessed-
and for what purpose. 

Security rs fu rl her 
enhanced by User 
Accounting -a feature thal 
leis you keep a history 
of which user has been 
logged on, when and 
for how lon,g. 

Pros insist on lhese 
securily featu res. 
OASIS has lhem. 

EFFJCIENCY: 
RE-amtAN1 USlC 

A multi -user system 
is onen not even practical 
on computers Hmited 
to 64K memory. 

OASIS Re-enlrant 
BASIC m'akes ii p ractical. 

How? 
Because all users use a 

sing le run-lime BASIC 
module, to ex:ecule their 
compi!ed prog ra ms, less 

memory is needed. Even 
if you Iiave more than 64K, 
your pay-off is cos I saving 
and more e ficient use 
of all lhe memory you have 
available - because il 
services more users. 

Sound like a prn feature? 
It is. And OASIS has ii. 

AND l .OJS MORI ••• 

Multi -User OASIS supports 
as many as 16 le rrnjnals 
and can ruo in as little as 
56K memory. Or, with 
bank switching, as much 
as 784 K. 

Mulli -Task ing lets each 
user run more than one 
job a lhe same time. 

And here's our 8ASIC ­
a compiler. interpreler and 
debugger all in on e. 
An OAStS exclusive. 

Slill morn ~ Eddlor; Hard 
& Floppy Disk Support: 
Keyed (ISAMJ ' Di reel & 
Se~uential Files; Mai l-Box; 
S'c eduler: Spooler: 
all lrom OASIS . 

Our documentation is 
recogn ized as some of the 
best, most extensi,ve , in lhe 
indust ry . And , or course , 
here 's plenty or 

appl ication sollware. 
Put ii all together and H's 

easy to see why he real 
pros l ike OASI S. Join them. 
Send your order loday. 

MAKES MICROS RUN LIKS-MINIS 


OASIS IS AVAILABLE FOO 
SYSTe s 1111~ . CQml)l,.ICOll) Crorr<>m<:Q 
D lt;o P1 001><:1 ~ O"J'l• l Gro'4} OK! t 
Mo;rosysloms. Dvni>l>t1o>. Gooboul 18C 
In®, lml!'sW,em s. Qffh Star {)ny • 
W SV'loms. l AS 80 Mod II ~<nc1or 
G<aplb(: Vonmo• 
CONTROLLERS 9oll Cont1ots C;omll<> 
Cor.u3 Kon. MtcrD<!':ll'O<I MterOpOil• 
l;wbC' ll Trl1>1" 1 n l.. IO)'i C°"'p 

Wri t<> IO• e()•~plol(! 


Ir A!JP.:all(J4> Soll A'a t e O or!ICIOI)
-------1--.--­
PLEASE S!iND ME: 

r.11.t;• I 
M _-1.1•1W1lhi 

fl,D~UG& l);;lrM~1t 

OPE·RATI NG &YSTEM 
Ill"< udu!> 
f • CC, ..n••o . 
F1 .ft Mil l'\.Jl)e'""f'nl 

lJH-1 i'iccoon- ng 

D1i. ;trOr•••t. 

P!1'•I Spo.:·lat. 

Ci~nr1 .1 1r11 

f~·I~. "I~) 


St .IOS.I OU -USER 111.!oll 
MUL11·USLll :l50 1 1~ 

BASIC COM:l'il..H/ 

IN flil'ili ifill/ D IUGGCll\ 
 100 1500 

U-tNut.A.liT ·U~!C; 
C;OMPI LEJli f lllTEJtl!fl ETU/ 
O ES.UC.liEA 151111•50 

E E\'ELOP,YENT l' .!.C;UO~ 
1 CIG.AS!!~ler; 

l nLli;c Cd•~' 
Df.l;lulJ'ilf!I} i50C•50 

Tfi~ T tDlfOR & 
$C~ l~T ~~OC;tSSO!' l!;O I SOC 

g 1AG NO&TIC ~ 
CO Nll ~$1 ON UTll..ITlll!i 

I .-iii Or, 1 •k 
A.:.'!i mo., l~i..i1tJ•,

Cor .eor.cn F11if' 


1-lrco""''. b1 11 t'H. 


~': ~~- r~~m1 100 ·~Cl:! 

C;O MMllNIC.A TIONS 
~AC AOE 

Het1m1 , E.._,..1a10t, 
r11n St'nO" ,_l!Ctl·Yl'I Ii:):! 1500 

~.AC;~lo(I~ ~lllCC 
1-h • DI i'l?IO•tt 

S I j(U E·U5ER 
 500 60 00 
M L Tl VS.ER 6000~ 

F'llJE SORT 100 15 1111 

COIOL·MIS.1 ' 14 '15 001~ 

0 1der OASl 5 1rtoit\ 

Phase One Systems, Inc. 
7700 Edgewater Drive, Suite 830 
Oakla1nd, CA 94621 
ToJrcnor" 14151 5 <t-SOS.S 
lWX 910·306-11:;9 

AME________ _ 
STREET {NO BOX =) _ ___
CITY_ ________ 

STAT E ZIP ___ 
AMOUNT$ ___ 
[A 1l ac~ ~~ ~,., d~!er 1 pt1on 
~d SJ lo ~~1 pp 1ng , 

C~l lic 1ni~ ·~~" en ~ ;id :I sal cs ra •) 
D Check ~nc iosed O VISA 
D UPS C 0 D O Mas e cti arge 
Carer umber ______ 
E ~p1 ra ion Date _____ _ 
Sigmllu re ________ 

BYTE Ocl<Jl>B l~U J l9 
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Quality software for*: 

AR TR -80 (Level 11)*"' 
PET 	 NORTH ' TAR 
APPLE II Plus P / M Disks / Diskette 
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Clubs and Newwsletters 


Newsletter for Hams 
and C'omputerlsts 

Dits & Bits, Tl1e WS YT 
Report, is published twice a 
month for the ham radio 
operator and microcomputer 
US'?r, Artide"s on memory. 
FCC regulations, crnd oth r 
related. topics are included. 
Contact the newsletter at 
POB 10101, Dallas TX 75207, 
(214) 690-1063. 

lnte·rested In a 
Ce.ntnl BuHetln­
Board Service? 

Micha l WUt is interested 
in heari:ng from people who 
would like to d evelop a com· 
pu t·er network in wfoch th 
central sysi:em would place 
calls du.ring ~he e'llening hours 
for tedt.1c -d te.lephone .rates. 
The system would be similar 
to other bu.lletin-board sy~ 
tems, e'.11C pt messages would 
be deliY"ered and pkked up 
by the cen~ral system instead 
of usl'l'.rs calllng in. 

Contact M ichael Witt , 
POB 55686, Valancia CA 
91355. 

Newslett r 
on Genealogy 

Gemrnlogfr:ai Computing is 
a bimonthly newsletter on 
personal-computer applica· 
t ions in.vol ving g nealogy. 
Contact Sara Andereck, cl o 
Data Transfer Associates, 
5102 Pom.meroy Dr, Fairfax 
VA 22032, (703) 9'7!3--8490. 

Swiss 
Gomp1uter Club 

Founded in 978. the 
Schweizer Computer Club 
already has more than 4000 
m mbers. Me:mbe.rs own 
PET, Apple, Sorcerer, and 
oth r systems, ancl have a 
spedal CP/ M gl'Oup . Th 

dub publishes throe newslet· 
ters : Mikro- und Kleincom· 
puter, a bimonthly; CBMI 
PET News; and Computer­
joumal. Contact Ernst Erb, 
Schweizer Comput :r Club, 
Seeburgsttasse 18, CH-6002 
Luz m, Switzerland. 

Fr Graphics 

N'ewsletter 


Subscrip tiO·li S to the 
Dynamic B.lackhoard News, 
ar free. The Nt?ws featu r"t"s 
customer applications, new 
products, technical notes. 
software news, a:nd hints for 
gra phics users . Dynamic 
Blackboard News is a pub li­
cation of the Cambridge De­
velopment Laboratory. Con­
tact Jea.n L Graef, Cambridge 
Dev-elopment Laboratory, 3.0 
Pleasant St, Watertown 1.A 
02172, (617} 926-0869. 

Newsletter 
on Graphics 

Comput r Grapl1 ics News 
is pub1ishe<i by the National 
Computer Graphic-S Associa· 
Hon in c operation with 
Scherago Associates l.n.c. The 
tabloid serves as a ne-.\ls 
source for the c-0mpu t r· 
graphic community. For fu r­
ther information, contact 
Scherago Associa tes Inc , 
1515 Broadway, New York 
NY 10036, (212) 730·1050. 

Heath :Users 
G.roup In CaHfo·rnla 

Covering Riverside, San 
Bema11dino, and West los 
Angeles counties in Southern 
California, the Tri-County 
Heath User~ Group wekom s 
members and visitors to its 
bimon!h ly rneetin~ . Meet­
ings. are held the first Sah.11­
day of each month at the 
Heathkit Electronic Center 

1555 N Orange Grove, in 
Pomona, and on the third 
Saturday of each month at 
th University of Califor­
nia-Rivers ide, Rm 1111, 
Watkins Facility. Meetings 
begin at 2 PM . 

CPIM Users G.roup 

The Sacramento Micro­
computer Users Group is a 
CP /M users group that pub­
ll hes a m.on thiy newsle t.ter 
called Pusli & Pop. Contact 
the group at POB 161513, 
Sacramento CA 95816, (916) 
363-3962. 

Pocatello 
Ml·trocomputer Club 

Memb rs of the Pocatello 
Microcomput r Club us 
most of the popular com­
puters on the market today. 
Anyone in tcres:ted tn com­
puters is welcome to join . 
Contact the club at POB 
8106, Pocatello lD 83209, 
(208) 232-4462. 

PETs In Canada 

T he Toronto PET Users 
Group (TP G ) has a disk li­
brary availabl for members 
and nonm mbers, The li­
brary has approximately 
aoo programs provided by 
TPUG members and from 
other dubs . Membership is 
encou.raged even if you live 
too far away to a tl -nd meet· 
ings. Contact TPUG, c/o 
Chl"iS Bennett, 381 Lawrence 
Ave West , Tmonto, Ontario. 
MSM 189. Canada, (416) 
783-1645. 

Science Network 
and Newsletter 

The COGNET Newsleller 
seeks to disseminate informa­
tion on cognitive simulation, 

computational li nguistics, 
and artificial Int lligen.ce. The 
C nter for Cog:nitiv Scienc 
is lso working on a comput­
er network for those involved 
in these areas of resea.l"Ch. For 
deta.ils, contact COGNET, 
C nter for Cognitive Science, 
POB 1911 , Brown Universi­
ty, Providence RI 02912 .• 

-

BYTE"s Bits ! 

Industry's Eyes on 
New USP Com,p1d;er 

LM I has been granted a 
license from the Artificial In· 
t£Uigence Laboratory of MIT 
(Mas:sad1usetls hts~ih1~e of 
Technology) to const.ruct and 
c ommerc ia.l ly mark@ t the 
MIT CADR machine. This 
syst m is speci icaUy d ­
.signed as a programmer en­
vironment for LISP, Accord­
ing to an Uvlil pokesma.n, 
rnost USP programs are de­
veloped on the DEC (Digital 
Equipm~nt Corporation ) 
PDP-10 m inframes, but the 
LMJ sy tern , although in the 
format of a personal t:om­
pu ler, provides up to six!)'­
four times the virtual address 
space. The base price o the 
LMJ machine is $80,000. 

Until recen~ly, USP usage 
has been associated w1th re­
search c:onduc:t~d at educa­
tfonal institutiorn;. But now 
~hat Control Oat.a Corpor. ­
tLori and Texas ln tn1m nts 
have ordered LMI machines, 
USP's commericaJ usage wiH 
Dil seeri in e.xper;t systems, 
VLSI (very large-s.caJe inte· 
grated> circuit de ign, and 
natut 1-languag processing. 

LMI is headquartered in 
Los Angeles, Canfomia. • ' 

http:lligen.ce
http:Me:mbe.rs
http:usl'l'.rs
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VUK NEWEST DEVEIDPMENT 

IN THE CDNTINUING EXPANSION OF THE 
UCSD p,-SYSIEM™ SO TWARE. VERSION I\l" 

JOHN BRACKET!: President, offech Microsystems 

Backed by a dedicated team of 

professionals, SoITech Micrn­

systcms continues to enhanc 


the world's most w:idel . -used, portable 
, softwar d v lopm n sy · m. Today 

it's the C D p-System, V-rsion I . 
Able to run on mo t major 

microproce sors including 0 6, Z· 0, 
80.80, 8085, 6502, 6 09, 9000 and 
l.Sl-11 1'"'. rsion IV is the de eloper's 
tool to mak perfect program. mor 
pos .ible. It con olidates all the best fea ­
tures of earlier versions, while allowing 
for much larger applications, concurrent 
proce ing and improved debugging. 
With th addition of BA IC, mor macro 
cross-assemble.rs, and improved docu­
mentation, V. rsion IV is truly a tota l, 
professional softwar-e development 
and execution environment. 

And, it's backed by SoITech 
Micro y tem . th fir t to deliver a 
complete, portable oftware system for 
most major microprocessors with UC D 
Pa calrM, FORTRAN-77, BA IC, and 
multiple assemblers. 

For tomorrow, the expansion 
ontinue . Mor 16 bit mi roproc ssor 

installations. The perfonnance impact 
of native code generation. ew ·y tem 
utilities and languages. ew tools for 
creating applications more rapidly. 
The oITech Microsystems t. .am is at 
work today to increase your options 
for the future. 

Get the sofh.,rare system that's 
oing plac s. Di tribution licenses and 

single copies available. \ lite or caU for 
details, o ·ou can tart going places, too. 

For th oftware that's going places. 
9494 Black ~fountain Road, :an Diei:o. 

A 92126, (714) 57 ·6105 
nvx 910-335-1594 

Circle 3 on inquiry cares. 
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Notes 

A Closer Look 

at the TRS·-80 Color Contputer 


Wood.y Ba.ket 
Rte 11, Box 4780 

Lufkin TX :75901 


People who have purchased the TRS-80 Color Com­
puter know that Radio Shack is reluctant to disclose 
much information about the intema1 workings o.f its com­
puters- preferring that all work requiring the opening of 
the outer case be performed by an au thori:i:ed service 
center. However, it is possibl to find much of th.is infor· 
rnation; a hit of digging, few phone calls to fort Worth, 
and a disassembler from the Micro Works of De] Mar, 
California, enabled me to obtain the information 
presented here. 

The TRS-80 Color Computer is based on the Motorola 
6809E microprocessor. [Th.e "E" indic~tes the series-in. 
this case, the 6809 model cap~ble of multiprocessing, 
.althougl1 this capability is not l~sed in the TRS-80 Color 
Comp1~ter..... SM) The unit uses a Motorola 6847 video­
disp ay-generator IC (in tegrated circuit) for the color 
display-meaning there are a number of memo.ry loca.­
tions within the computer that control which of the 
eleven modes the K is in. H you know these locations, 
you can access the modes not provided by Radio Shack's 
software. 

Memory Organization 
The TRS-80 Color Computer uses page 0 (memory 

locations decimal 0000 through 0256) as a scratch pad. 
T he Motorola 680X microprocessors all have the ability 
to use a special mode of addressing called di'rect page (the 
same as the 6502 .zero page mode). The enhancement add­
ed to the 6809 is the ability to select which 256~byte page 
to treat as page 0. ln order for the 6809 to maintain 
680X-family compatibility, the default remains page 0. 
Microsoft followed this default in its BASIC interpret r 
written for the Color Computer-leaving most of the· im­
portant memory 1oca ions within page 0. 

Since Micro5'oft uses the sam.e conventions in all its 
BASIC interpreters, it can be c nduded t~at the BASIC 
in the Color Computer it> orgal'.lized in a ma.nner similar 
to its BASIC for 6502 based computers. The pointe.rs 
to the start and end of BASIC and the start and end of 
variables are the same. Also. the storage format is the 
same for BASK lines (a 2-byte pointer to ~he start· of the 
line, followed by a 2-byte line number, and then the 
token code terminated by a zero). 

The Video Window 
As shown in tables 1 through 4., the TRS-80 Colo·r 

Computer allows a surprising degree of control to the 
programmer. The video window is unique in that it can 
be mov.ed around within available memory, which in this 
case is from 0000 through 7FFF. You can set it to location 
0 and watch he scratch-pad locations change as the com­
puter is running. This is where the information um­
mari:zed in tabl 4 comes from. In order to set the video 
memory to page 0, just POKE any value into decimal 
location 65480. When the POKE is executed, it clears bit 
1 of the 7-bit binary word contained in the Motorola 6883 
SAM (synchronous address multiplexer) that controls the 
base l·ocation o the video screen. To restore the video 
window to its normal. Jocati.on, POKE any value into 
.location 65481-rese tting bit 1. 

The 6 bytes referred to in table 1 control the memory­
mapping mode of the 6847 VDG (video display 
generator). The 6883 SAM IC maps memory into he 
video circuits and can be thought of as a 3-bit number 
that seJects the a.mount of memory available to the VDG. 
This 3-bit r gister is controlled by lhe locations shown in 
table 1. Tlie desired result can again be obtained by 
POKEing any values into these l.ocation - toggling 3 bits 
into the SAM drcuH . The VDG control line are located 
in port 65314 and se]ect the mode of the VDG. [n order to 
switch the Color Computer into another graphics mode, 
you first set the available memory to match th mode, 
and then select the mode via the port. It's necessary to 
tum the contra] line's on at the port and also set the video 
memory size via the locatio·ns shown in table 2. 

Tab]e 2 shows the locations that control the base page 
of the video memory. ln order to locate the base page, the 
TRS-80 Color Computer hardware takes the 7-bit word 
these 14 by es specify and multiplies it by 512-resulting 
in the Ioca ion of the base pag . 

Locations sliown in table 3 are either us~d by the M09 
for interrupts or ar assigned other functions by Radio 
Sha.ck. AJthough I was to?d their names by a Radio Shack 
repres ntative, l didn't find out th ir xact functions. Ap­
parently , you can select four different dock speeds using 
these loc.atfons. Although 1 encourage you to experiment 
with them, H's easy to lose your video-sync signal wh n 
fooljng with these ]oc:ations. 

Prog.rammable-memory locations ar shown in table 4 . 
The keyboard buffer is terminated by a 0, and a 
PEEK(7l2) returns the tok n for the first keyword found 

http:Jocati.on
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When Eight Is Not Enough: 
-. CP/M-86™ "and CBASIC/86'

"In 1977 Com,pil r Systems, Inc. introduced CBA JC'.. al ' 

a PIM® progrmnm.ing language. It quickly b a:m. the mo.<if 
u:id ly nsed BA 'I d 'alect. . 'nee lhen BA JC has b n 
adapted for w;e 011 ·ystenis supporlinfJ MP/M'" and 

TR DO ." 
"At Cornpil r System ' we lea?·ned the le ·on.· 

of the past 1~ ll. So 1{ U, that ·n the relati'.11ely slwrr 
frm u '1 been in th.e software btts "ne.. , we man­
ag d tom, k history ou sel e ·. In fact, CBA IC 
u th standa.rdfor CP/ M-based busine.<i.<i. y. r m.<i. '' 

- Gordon E ubank , CSr president 

Today CSI offers CEA I /86 
designed for 16-bit microcomputer-based 
systems running under CP/ M- 6. 
CBASIC/ 86, now avaHable worldwide, 
i ba. ed on concepts first u ed by 
CEA IC including such business-

oriented features as: BCD arithmetic 
with fourteen-digit precision; full for ­

mat control of printed repo ts; ran­
dom and sequential record of any 
length (not Hmited to 256 bytes); 
aid · t..o structured de ign, i.e. mu1ti ­
ple line functions a nd control t:ruc­
tu re a welJ as excellent fHe­
handHng and s ringing capabilities. 

But perhaps the be t of 
CBA IC/ 86 becomes clear when 

- ou're using it. To learn more about 
CS I '. comm itmen to upp rt 
CBA IC/ 86 and P/ M- 6 caH 

(213) 355-1063 and discuss putting 
CB A SIC/ 86 on your system. 

Send this coupon toda.y. we' ll end details that go a 
long way toward an wering your ques ion ·. 

ame/ Date -------------- ­

Company --------------- ­
Address _______________~ 

ity/ ate/ Zip ______________ 

OE Ms eol'ltael us for pric ing 


FRO I Clo 
Compiler Sy. terns. Jnc .. 37 N. Auburn Ave .. P.O. Box 145 
Sierra Madre, A 91024, (213 355-1063 ------ --·- ------------ ­
CIC le 73 Ot'I i rtq•ulry c r<J. 



ATLANTIC COMPUTER Systems Notes---------­
,INDUSTRIES f10R: iri the line. In order to use lhis as an input routine, you 

would need to preface each line with a RE state~I IMS, MORROW DES1GNS, CALIFORNIA COMPUTER SYSTEMS, 
1 

I 

' 

ADDS , VECTOR, APPLIE. ITHACA INURSYSTEMS, IBM, SCION, 
NEC, TJ~ MUSYS, ASHTON-TAU, HAZELTINE, A1NADEX. HAYES, ' 
NOVA:TION, PiER SCI. MICROPOUS, SHUGART. and much more. 

IMS 5000 AND 8000' SYSTEMS 
Oulstanding reliabirity and performance_ These systems featurD 
a Z80A CIPU, S·100 bus, doubh~· density d rives (eithe;rsingle or 
double sided). OMA disk oontrotter, 64J< RAM, 2 serial & 1 paral1lel 
port. and includes C1P/ M ,' Hard disk and mulU user,. soltwa.re 
options-
SHO Duk Top wHh du.I, •Ingle tided mini drlv•• •.• , $3,225 
&ODO Dnk Top with dldl, single 1lded 8" d1rlve1 ..•.•. $4,775 

!MORROW DESIGNS - DECISION I ......• . ..•..•.... $1 ,450 
Decision I' was designed to be lhe most versatile and cost effec· 
Uve multi-user, multi-tasking microcompuler available today. 
Dec ision I CPU lea.lures a 4-6 MHZ Z80A, sophisticated memory 
hardware-, a real Ume c'lock end uNIX software. Floppy and Hard 
dis!< drives a.vailable. 

ADD'S IMULTl-V11sroN L • - •.•.•.••••••••••••.•.•.•.• $3,229 
Features 64K RAM, MUON adva11oed operati ng system, up­
gradabfe to multi-user, multi-tasking operations_ Ex:tensive 
suppOrt software· an d uti ll1ie.s ava ilable. 

MUSYS. SINGLE BOARD COMPUTER ....•.•••••.••. $1;295 
Bootsl rap PROM_Z 80 processor. 64K dynamic RAM. conso le 
serial Porl. S-~00 paral el interlace. 

EIPSON 
Ml<..a-0 .... - -- . -• -•• _$ 499 
MX-100 ............. $ 775 

NEC 
551<0 (seriar f nterl~ee) . _ $2,749 
5530 (p11rallel lnteriaco) $2,749 

QU:ME • Lei1er OuallW 
Sprint 5/45 KSR . . . . . $2,9!MI 
Sprint 5/45 RO . . . . . . $2,825 

ANADEX 
DP 9500/ 9501' . . . . . . . $1 ,299 
DP 9000/ 900'1 . . . . . . . $1.219 
High rnsolution. 200 cps . 

Ml CROANGEL:O·f.ro:m SC ION 
High r-e-solulfon graph IC$ sys­
tem complete w. 15" monitor, 
cabling and software $2:,22:5 
S-100 Grapl:llcs Card $ 925 

QUME DR•VES 
Data Treck 8"', doub·le 
sided disk drlves .•.. $ 575 
2 for .. .............. $1,100 
2 Qume DT 8" comple1e wlrlh 
cablnel, power tupp'ly , 
fan _. _. _. __ . _. _. _. _. St,595 

MORROW FLOPPY 011SKS 
C>1:1cu120,1 drive· ... $ 950 
011-CUt 20, 2 drl.ve ••• $1 ,559 
2+2, 1 drliVe __ . _.. __ . $1,259 
2 r..i, 2 dr'i.ve • • • •• •• • . $2.,2$0 
All complete with CP/M t'1 & 
MBASIC. 

ADO'S VIEWPOINT CiRT 
NEWI Delached keyboard. 
programmable funcUon lleys, 
2 position Ult screen. $ 599 

TIELEVIDEO 
912C ................ S 749 
920C ......•....•.... $ 7'99 
950 .......... . . ..... $ 999 

/\ILANTIC 
B1JBROADSTREET 

I 

CDMPUT'ER INDUSTRIES CORP. 

SUITE 404 
NEW YORK, N.Y. 10004 
PHONE: 212 - 376-5978 

Cltcle 42'7 on Inqulry card. 

ment-result i.ng. in the first character after REM being 
Jocated at 733. The input routine us-es the same buffer but 
doesn't do an:y tokenizing. A flag may exist that 
disables th tokeni:zfag routine. Once tl:ie keyboard-inpu t 

Hexadecimal Decimal 
Address Addres,s Function 

FFCO 6'!:>472 Clear VO 
FFC1 65473 Se1 VO 
FFC2 65474 Clear Vl 
FFC3 65475 Se1 Vl 
FFC4 65476 Clear V2 
FFCS 6.5477 Se1 V2 

Table 1: Th.I! si.x locations within the TR:5-8a Color Com~ 

puter's programmab'e memory thnt control the memo,-y­
1ru1ppi11g mode of the Motorola 68~7 VDG (uidl.'o displny 
genl.'rntor). Tlie grnpliics mode is s.!lecti!d uic.i po t 65314 and 
tile atmilable memory must bi! SI!! to mald1 tlie ·mode_ See 
listing l for 1111 exnmple of a program tliat does this.. 

Hexadecimal Dec imal 
Address Address Function 

FF06 65478 Clear bM O 
FFC7 65479 Set bi10 
FFC8 ·65460 aear b~t 
FFC9 6546 Se1 bit 1 
FFCA 65462 aear bit 2 
FFCB 65483 Sel bit 2 
FFCC 65464 Clear bit 3 
FFCO 65465 Set bit 3 
FFCE 65466 Clear bit 4 
FFCF 6546'7 Set bit 4 
FFOO 65466 Clear bit 5 
FFD1 65469 Se1 bit 5 
FF02 65490 Clear bit 6 
FF03 6549 Set bit 6 
FF04 65492 Crear bit 7 
FF05 65493 Set bil 7 

Table 2: The TRS-80 Color Computer's prog,.ammable­
memo,-y locations tlrat control the base-vage location of Ori! 
uideo memory. Jn order to calculate the b·ase·page location, 
tlii! liardware m11l1ip.lies the r.e.sult1',1g 7-bit mmrber contnir1ed 
in the Motaro!a 6883 SAM (s-yndironous address rmlltiple:x.­
er) by 512. 

Hexadecima l Decimal 
Addr@ss Address 

FFD6 65494 
FF07 65495 
FFDS 65-496 
FF09 65497 
F DA 65498 
FFDB-FFOF 65499·65505 
FFFO·F FFF 65520·65-535 

Fuocllon 
6a rik swJ1cll 
Clear bit 2 e lk. ra1e 
.Set 'bit 2 c\ rale 
Clear bit ~ cl rate 
Set bit \ elk rale 
Ma'mry Size ]IJfl"()efS 
6809 ve-c torn 

Table 3~ A few misc Jla11eous ccm tr·oJ and hiterropt lacaticm5 
withiil pragrnmmnble memoty. Hexade,imcd location.s FFDI 
tlrrougli FFDA cont ol the p racessot speed (nomim~~ly, 

0.894 Mffz)_ Altlrnugli e.:q;1erirnt11~a~ion is enco1m:igcd, tlrf' 
11.su should be aware that tl1es loc:ations an> tied to video-­
sync generation mid nmy result in a temporary loss of uidoo. 

http:ment-resulti.ng
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r6'f!.3i t-tEWLETT
II:: ~ PACKARO 

llfEADQUA 1RTERS 

f- p.57 . . . .. . . 2.89.95 
HP·97 . . . . . .. . . 584.95 

INNOVATIONS 
FROM 

'GET A $20 REBAT!E OH 
THE T,1~59 PROGRA,MMABLE. 

Tl Sol SCI N~W Sl'l:AK1. SPfl I F.r ~O 59 R5 
15511 nw SPEAK & V\[H 59 95 

rt-!>1 Pf!OG SCI TOlltH & IEtl l W 5405 
l'C-100C I I - ~ 100 (USP! iW 3!} 95 
l CD PROO (W fl -5010 HANOl?RI 1 4911!)
fl -JOll h1EW Tl -!;121) PAIN rE~ 59.95 
Tl-~S!' SCI fl 51JO 1'111 H 1DISP ?9.!15 
11 40 SCI NEW Tl-5135 P: Nll!llSP 19'i6 
eus ANAl I Tl ·SU2 l'lll tHIOISP gg_gs I 
nus 1tN~l 11 Tl S&: PROG C~lC 69 'i6 
6US C~ D Tl-5'} 9W l'AOG ng.!16 
MBA I FS I o\NM VS r 4$9!; 

Hfl-33C SCI.. 79.95 . mu II, II PLUS • M'nEWRITEfl • EPSON 
HF'-34C SCI .. . 114.95 rlti . 32'K. 48KI • G111APHICSTAllL£T • CE TRO ICS PLUG INTO CONTROL 

• ilif'i't.EIll • 8l'l IGL. Ali. & P l'liOll l • OUMEHP-36C 6USIAE 119.95 • DOS l:l •MODEM ·• Sll.HITYPE 
1- P· 32E SCI .. ....49.95 •APPLE. PLOT • VOW JlliliES !IEWS • l\tiAllEX 

HP-:37E BUS . . . .. 59.95 • APPLE PASCAL!MKI & 0 0 ES • SA '1'0. SW. COIJOR. 

HP-<11 , 41CV.. . . . .. CALL • APPl EFORTRAN • DECl<SIDH EVAJ UATOR GREENSt:REEN 

HP-SS . . ..... CALL • VISICM.C16 SIEI: • Cll lHROLLE.R • EXIE OED 

HP-aJ NEW .. . CALL 
 • VISlPUlT UiENl EllGE.111 WAii RP.PHY 

• VISITJIE D • MICAO·COURI E&
HP-125 NEW COMPUTER 	 TC 211 I Efl . . 

TS$~ s pc TIMER sn. ­SYSTEIM • . • . • . • . CALL 	 COMPLETE BUSINESS , EDUCATI ONAL PK JOO 3 !)<: MIN I CO NlAOt.L ER 
& G AME SOFTWARE AVAILABLE.

8..:D YOU' LL, WONDER CODE... '~E'-
HOW YOU EVER GOT - -~·rnVl"I .: 


HP-41C ALONG WITHOUT IT. 

THE SHARP ED:GE ­Comp.lete Enhancements, NOW SA~ 

Pe1lpheraJs and Access.orie,s 1050 ECONOMY 
EL·~1C EL!iCTAO IC f>IA 0 

HSO SMJ~L~ 
A S\'1'61 _ . HEW 1•91i5 • 30 . 

CLOC"l< .'C"'LCULAT 011 N EW i!l..!15
The PHONE CONTROLLER \'IONOER • . 1U~.iS . 90. CHi6SE TALKING CLOCK. ! W g9._ g.S 

550 TOUOi E~·100 l kLP ANU EAIC CALC . IJ~~5
BY mcroGRf·P~ Ci-~5-5E POCKET DIGI ALAR 

1750 VOICE 
SYSTE!:M ... . 2S~ . 95 ... 120. 

C (}CK ~ 4,~! 
ACTIVATE . . 229'.~5 . ·ioo. l-$100 PnOG' A.LP A.NU MERIC i~~~NOW !XO ME '-OflV 	 EL-6200 ALP ANU _,El'llC .. . 99.!tSA.ND AMERICA ISOIA.L A 	 EL· 1 Be HA 'DH ELO PR!NT I'll SPLAY 49-9$OETTl.NG 'lffE MESSAGE.HANOHElO N W 7t.~S. . ~- EL· 1 ,~,1:1£$ -:. lOP PRIN T mSl'lAY 74,9$ 

~· 613 SCIE IFIC 
99.95 

• PRQORA MABLE 34dl<li 
• D .1 1'1 11y v i 3!J !!i'Ott tJ 1 11mher s 
"' 	 Ou.tr II t:l:>c loi Ors pl, y, l11f't.! ;)nod el.al'.)~ed 


r.1n111 ~1L1rnmi1~1.;- n II·, 
 CASIo .WHERE MIRACLES NEVt:R C'EASE ~ CHESS CH~LLE GER~ 
.. A o lf.lU'il1•C llJi' 1ei~lf1P!i 11 r'Ji,rSy phon "WI"' S[ NS.Oll'< CHESS 

numb• 1 t.JI pr · proq 1nmrnt: ~· ml!'S, 

" SiL·ll 1n "ipr.1'k<rfl •Q• 51•0-o , l 1!'iton rig 
 l'l-100 
• Ff" • ti-om 11-nd tl••'S-JnN.s. uf.n DEPTH·TESTED g;~C~ Lx~g~~~~~·~ . . 49.95 MRTT!L 1!L!LTPicnu~s-

ro 00 AA 12-WAY OIG A ALOG ALARM . . lj9.95 INTELLIVISJON . ~59 . 9 5 
M:£TERS, VL-lO E MUSICAL I STRU MENfr CALC . 69.95 GAME C.UHRIO S l7.9~TOSHIBA NOW 'l.'100 OE.PTH TES E.O AlAHM CHRONO . ~11.115 HORSERACE ANALY.:'.EH 27. !lc!l 

NOW F 7100 SCI CHl'IONO ALAR C ALC . •'l.9S .17'.-
ec~1232.PV 99.95 	 ' -. , F 3500 SCI PROGRAM 'AABlE CAlC . 3$.9$ TOUCH THE rnTUA 
DIGITRON 	 FRIOO DESK-TOP PRIN1 DISPLAY . . . 1!1.95 ATARI 00 P6K~ 29U~39095
DESK To:P,cALcuLAToR 	 ATARr v1s1CALC AVAILAll ~ Ck LL 

11.n ni r PHI 01SP1 AY FOR ~AS A t SO CANON. TOSHIBA , NSC. SE,KO. 	 ~P600 CORO ESS Hl<NO· 
ACCURME CALCUL>\ INC AT HOME MATTEI.. PfARtCORDER. ITT. GTE. AND .J t'l ~MURA '-!ELD PHO E 1ll9. 9~ 

QR FOR BUSI ESS MAN Y OTHERS AH AT GREAT PRICES! , l J, , __ . · t?OO' RANGEi 

WE WILL MEET OR BEAT ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS THE MERCHAN.DISE IN STOC.K 

Wl l SHIRE C E TER OS A.NG~LES 
l285 WILSH•Rf BLlll"l 1I 11'6 W•L<;1-HnE BLVI' 

12'l3J 385·7777 (2l l l IUl·~4 23 

Al 1un•l!!I !iii"!• ppt!d 111 ow1m~1 1 • .i~'O')' C:.l •IOn'!i ""''" 

N~ WPORT El AC: H i=c~ ~smH!'!t accord•"1JI 1D m nnu I.Jc lurer. ~ ~ •c •· 
 PASA.OE A TAAZAN:. 

COSTA MESA 11c:ilhr.in IJ,.._., Mil-S.INC:i1lfd $ O rdl'r P r~ Ck. 11.4 200 S LAKE ·W~ 1116(;~ VEN rurM DUD 

'?I' -; I !MU l)n H ~Vn w1lii9 dJJ'(S '° cl r :1ir1 COD ·'CCi'"OICd Min .$~ ~!1 
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System No·tes----------------------------­
routine and th character-output rouHne are loca ted, (the default), you can obtain an ASCH sm1pshot of 
machine-language programming shouJd be much easier 
on the Color Computer. 

Applications 
Since the video scr en can b moved around in 

memory via one of the registers in the SAM circu.it, you 
can use the information presented here to pa.ge through 
memory . lf you are in he aJpha.numeric-graphks mode 

Hexadecimal Decimal 
Address Address Function 

19· A 25·26 'Poinler to StElr'l 01 BASIC 
18-1C 27-28 Poinler !o end of program 
10·1 E 29·30 Poinler to variab es 
1F-20 31-32 Pomler to start of arrays 
88-89 136·137 Pomler ta curr·ent cursor posilion 
BC 140 Loca11on of sO\lnd lre~ue11cy 
8E \42 DurnI ion of soond 
94 148 Curs.or color 
AB-AA 168-170 Jump veclor to 43376 
OC· OE 268·270 Jump veclor to 43274 

10F- l1 271-273 Jump v.ecior to 41046 
112·114 274·276 Jump veclor to 45974 
110-11 F 28S·287 Jump veclor to A5509· 
2DD·3DC 733·9BB Kevnoard bufler 
601 1535 Start of SAS IC worl< spa c:e 

Table 4: BASIC control and oth~r miscellcineous locations 
withi11 page 0 of the TRS-80 Color Comput~r's pro rnm ­
m11ble m mory. 

JANUS is a true compil·e r for a subs,et of A.DA. 
ADA is the much awaited U, S. Department of 

1Defense language. W'th JANUS, it is ava,ilable 
now on your CPfM system. 

JANUS has such features .as; 
Separate Compiration 
Records witli variants 
Subranges. Enumerel~ons. and Arrays 
Im ialized Variables 
ln1eg rs and Arbitrary Precision Re Is 
Produc!ls ROMable, Re-entr nt 8080 machine code 
and much more __ . 

JANILIS is the face of the future. The structure-0 'language 
that you need for efficient programming . Tihis is your chance 
to get to the head of the crowd and leE1rn the language that 
w ill be the language of the 80's ­

JANl..IS requires an 8080/8085 or ZSO CPU, 56K o f 
memory, and a least one Sn r1oppy disk. JAINUS is supplled 
on a single density a ~ 'floppy_ for $250, you get the JANUS 
compiler, linker, assemb!er. and owners manual. 

CP•M I'S 111 1NKh1rna11ii. ()1 DtlJl1 ! Rut 1Ch 11'\C 
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memory. All the characters in the ASCH code range wiH 
show up in the video display . Moving the window to the 
BASIC work space allows you to look at your BASlC 
program. [f you do this before doing a CLOAD, you can 
watch memory fiUing up with a program. Since you can 
move the screen back and forth , you can think of it as a 
"paging-mode" terminal. With the appropriate softwar·e, 
you should also be able to make a sophisticated screen­
oriented editor.. Yo1.1 cannot go above hexadecimal 7FFF, 
or page 64.. 

Putting the comput r in th 64 by 64 color mode 
(listing 1) lets you use only half the screen. However, 
since you know where the starting pointers to BASIC a.re, 
you can change them and move the BASIC program 
down in memory to a llow you to use more m mory for 
the screen. This is accomplished by POKEing the new ad~ 
dress into locations 19 through I A hexadecimal or 25 
through 26 d dmal. and then doing a EW command by 
jumping to location AD19 (or 4'4313). ow you can use 
VO through V2 to allocate more screen n1 mory .. 

You can also go into other modes: POKEing a 240 into 
port 65413 puts you into high·resolution mode, which 
takes 6 K bytes o.f programmable memory for tl:i screen. 
111 this mode, ·everywh re there is a "1" in memory, a lit 
dot appears on the screen, and everywhere ther i a "O" 
in memory, a hJack (unlit) dot appears on the screen. 
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COMPUTERWARE ''" 
~~ PRODU~TS FOR THE 

COMPUTERPROGRAMMER'S TOOL K l1T 
Power Pack· 2K ROM mon 11 or 

tincl GK RAM memory 
Assembler · full lealured 

2-pass with all 6809 
mncumorncs 

Ed11or_ ~·ri te letters & 
pro9rams.-,pr1r~t v.•1lh 
your nr 1nc er 

' PASCAL 
le~rn Sll•Kl1ue<1 proqJ<i•nmm9 
a11tl y!'.H qreo Lcr ~.peea 
••l!Qut• '~ Power Pack1 S39.95 

CO!ll'Ll Or<JJl11~C anal rironl 
vour 111forr11J11on 1n ,• 
ll d Id lid ~.1: $24_95 

M ~EMOAY - 16K 32K MEMORY 
S37.95 EXPANS;IQN 

MAGIKUBE $19.95 
1 utiok •, Cubo• 1n Color' 

Br'L'..;i- r•ur o.,,h:it ... 
o,,,. 1t11 11111 S17 .95 

BO ARO 
easy to i nslaH 

._~~~~~~~..... 

COLOR. 

"Im r - OR Cf<ll FOR co .iPLETE INFO f'ACKAl·l 
-

~ .._~COMPUTERWARE"· 
.......... .,..,. Depl. C • 60)1 668 
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Comµ.ull!'t¥11.!lire 's. .ii ~tild('mjlJk ol Camp~1<t!1f wa.1eoP.O. BOX 1512 MADISON, W~CONSIN 53701 

Jli {)(;!<>!>tr l'i'b C 8YTE "'1bllations Inc Circle 317 M Inquiry earn . Circle 95 on lnciuir~ c <1rC1. 

http:circu.it


The tn- II l~lr\l; ! He dot 
nrntrL· primer i_ 111 cop hccau: · 
it i - rbe performan · · print T . 

Th primer m ·cban ism has hccn 
running in th· h1b cominuousl\' 
since:: J anuary, l980-2cl hour.· ·.. 
tlay, 7 d:1y: a wet:k-wi thmn 
failing- an I ii' · ' till ~oin~. ,hat's 

m· ·II qualiry . That'.~ 1<1i)· ~ . dutr 
-yc: lc . 

The Nm' ·II lMAGE HOU b 

·tate-of.t hc-art : mi rnproc ·sur 

controlled .. . 30 programmable 
fun ~1ion. ... ~umpr ·. s ·ti or 
e ·panded prim ... corre ponden <: 
quality prim ... 11 channel pro· 
gr·immahl · Fl . · 

If you r <-1uir · l "iO .P. pr.int 
::;p ed ;md 136 olumn output, 
you can 't uo b ncr an wher<:: . 

nd :u I .395. we 're bw utreds lc.~s 
tbun comparable uuils. 

h , k the · other feat ure. : 
• 80 or J32 ·olumn. 
• Bi -direction:1l prinl 
• 9 9 dot m:nri. 
• Dual trn ·tor paper ~ · ·d 
• H 232 · or para.lld interface 
• I 10·9600 1aud 
·• 6 or 8 lines per in ·h \•crck:al 

ompar . ·ind ouc hm th · 
()[hers rack up. lt \ on' t take ym1 
long to · ee why Non!ll i on 
rnp. o\'dl .I 1AGE &J( dot 
mat rix print r can hdp you Sta}' 

on top, too . B · -;ms · high T per· 
.ormar'IC<: mean lo,.. er o erhc:u.L 
For all chc d<:rnils, ·all us at 
(80 I) 22<l·82(L You ' ll be proh!· 
ably surpris · c.L 

CiENEROl IS OEM IJI.· X H ' .N"J: . 
D ISTIHBL 'TO il J, Ql "IR JES JN\TrED . 

~NDVELiL 

~ DATA SYSTEMS 
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SORCERER 

SO,FTWARE 


from Q.UJILITY so 'ARE 

All Programs Are 0 n Cassette 

VIS1·WOll EI b~ L@e An.itn 
rrom ~repa ni sho!I !'film to"'"hllea book.• ord procenmebecomest.-s i nd 111ex­
pen!llue u!itn:g ~ISi -WO: D,acamtte bmd word PfOCHsor VISl·'l'i-'ORO is de$tgned to 
inl/erlace vntll Jt1$I abou, an~ prutttt yo11 can atti.ch ~ou1 Sorc@m It VISl·WORD can 
ae<: 111 coB!Jol dmad ers. whleh a lows ~o~ to ISWt spectal ~mmaM~ 10 lllo~e 
prm eis w1tt. ~·a~li 1c s COlllfols:. fon1ai11trol, 11111 die' likt Aspecul ea111re of YISI· 
WO D,. rtorn which 1t ~~its namt. ~ tilt '"commaM displa.y olf' feature lltis com­
mand e 1tm 1 n a1~ ~ II sti~cia l ~d ~1 l111t ma ·ers and o her n011-pr1111tnRcilliraciers a.nd 

u1 0olliabcalh' .~r l1mns 11dlt·rust1hca ion. cen1enn,e. 11'11 1nden tfllRr ht on e idto, 
so th JI ~ou can see 11 hat ~oufle~ I will look lthe belore 11iHrinte<I- Olher 1ei1~r~ or 
~I Sl·WORiD 1ncludt lout w:paraIt burlers [to mi~ with orm lee ers. boter pla1111e. 
~ n.tl sli1h1nt t@ ~I a 1011nd ~. a11toma11c pa e n~mbenn& alld litltne. partial 11on. and 
lac.a n ~Ir SSUS 

General Business System 
l>'.I' L~ A"llers 
GBS ~ a &lY!tral ~Ul'llOSe r110 Rr~J11m . srslem 111~1 i:..n be un~ ror manybusiness 
1ppil1 ca1!0nS. Uselh'li systemtoc r ~~e.. ed1 format ndpnn mtih11~ lists 01se up an 
1 n~ l1'! o sysltm, ~11 .ccOl!nts recerv~b le It , or ~ payroll srs em. Or uie 11toen.ler 
orders D ete. tl1od1iyorappirnd records.i nd tlle.n w111ma nze and la bvla1e the rMulls 
You de5JRB'with 1'1e help o1i n e•tensl\'e ~cume11ted um lftlllll'.all a sy~tem 1>1 
records Then ~st lh.e IJO"'tr of GBS tll compute. sort selec mertt. adll. and modify 
r o~f d'1il.L GBS Will pl ll'i'Jllt ylHJ WI nthe lundollast,accurale, llt " ble l'oolsyou at1n ys 
knew 1 home com,puter could pro'<llle. Four ei.ample applc at1on provam.I are 
1 n:cl~~ ed C>f courH, yo~ l!On need lo UMl GBS fo b1111ntst Y.1>ucan use for Ptt!OOJJI 
~ n nee, c l ~b or personal reco r~ epmt- 111 atm~11riy type or ocoblem Illa! 11t>•ol•1ts 
lhe manaRemen1of records Wrtl1 1!ll 1n machine lanP.intt with lle••btt ca1Seltt 1111t r· 
lacing. lilts pr1>£ramteq r 5 SOictrtr With It lea~! J.2 or JnelllOC $99.95, 

FOU'H lor ll1t Sorcieru. NowSoccertr °"' ntn can el'l10'f the con en1et!lcea nd spffil ol 
theruc1nalln&FC>RTHprog11111m1ng la11gua~e B111t'd 011 I .fOftJH a!MI a~apled or the 
Soroerer by hmt~ ~lltu1 eie. lh1Htr110n usess1111ulaled d 1 ~k memoo 1nRAM ano ilo~ 
naHe~111re ~ ~ 1 s k d e Ad e~ l o$1~nduli Ii ·FOOTH ru non-$Crc~n t.ditou seoal 
RS-2'32 d r i ~""e r . and 1 1.il,pe uve nd load ca[Nbdily 1rr11tr 11<:1H,ampl~ure 1nellldiitl 
1n tht l.W INR.es or ira.cument1hOB RtQtl t~ J2Kor more o RAM UBS 

AHOWS. A 0 AL OS'•· It,- Vic Tolomtt 
Th@li! ttst ofQuality SMware·~ peat ~rcadt ~lflt!s a ltll! SO!e<ertI ~ ARROWS MW 
/ll.tEYS. bli:V1cl olom!! t a.u dr1v~ ~ tlll r car in amazeor a le~ . tlll f tash1s!a·i!hmmali! a 
ta ll~ G1 ar fo..~ lllal tOM1attl l~ pcirsues you_~ou have ~ J!Un a.lid lherno:11s clon"t. b I 
the arfowu rn ~ma 11 i! IMI lli@y "l' 111 !.'la~ outol )'()ursigh1safWI ' II 011e11 attack lromlhe 
s1d'~ OI l1om bi!h1.nd. Eltrn -a1~ ltw! arrOllis and am:illtl!l. las eI ang r l!Ones a1ter ·au 
fo.ur l e ..-e l ~ ol play R~u 11~s 16K or m.!lre ol It M $17.95 

w. 'ha~·c mo ro thoiln 2D pro1:,Jams for lhe Sorcerer 
P EASE \VRITE FOR OUR CATAlOG 

:MOW TO ORDER: Ulhre 1s "D SORCERERdealer near ycu. )'l)U mayorde1·d11ed: 1re>m 
us. asterCard ~nd V1~ u rdool ers may pbce orders by tel@ one. Or ma your 
o r~ er 1otheaddress abo're. CaJ 1fom 1~ res1de11~ idd 6"i s..les tu . S!iipQlll!l Cltlrzer 
W11hin ortil ltmenca orders mus.I m ude $I 50 ror sh Pl>t ind handltl'IR.Out:stdt 

orLh ltme!ll;a Ille t liar11e IOI a rmatl s~ 1p>,p111 and handli n11 1s $5.00. Pay in U.S.. 
cu re r _ 

System Note•----------­
Listing 1.: A program for the TRS-80 Color Computer denr­
onstrates video-mode swilcliing. Th is program seots tlie com· 
puter to a 64· by 64·cl1aracter gmphics mO'de . .Each byt maps 
into fo tir co11secr.itive blocks on the screen , will1 a 2-bit rod'e 
us.ad to indicate whid1 of the four available colors (in th is mode) 
each block will be. Jn this grapl1ics mode, each horizontal li,1.e of 
blocks is 16 characlers wide, as opposed to 32 cliaracters (bytes) 
wide in the normal mode of operation . Since this mode requires 
1 K bytes of programmable memO'ry, w itf1 512 bytes allocated 
lo tile screen, you can only work with the 1ipper lttdf of tile 
video display. See the text for furtli er d tails. 

5 POKE 65495,0:AEM SPEED PROCESS.OR UP 
10 BA= l300;REM BASE OF THE CHARACTER 
15 POKE 6531·~ . l29 ; POKE 65473.0:REM SET COLOR 

GRA PHICS MODE C 
XI FOR I • 1024 TO lS35:POKE I.O:NE.XT U IEM PArNT ~ 

SCREEN GREEN 
30 .FO R I= I TO B: REM 8 LINES PER CHARA CTE.R 
40 FOR T= I TO J;AEM 3 BYTES PER 1..INE 
SO READ A:POKE BA+Wl6)+J.A:REM PUT THE 

CHARACTER DOWN 
60 NEXT J: EXT I 
70 GOTO 70:REM LOOP SO WE 00 'T MESS DISPLAY UP 
80 DATA 0,2S5,0,3,255,192, l5,60,240, 15.255.240.15 .225,240 
90 DATA O. 195,0.3.60,192,8, 195,48 

100 END 

A rather interesting location is 148 {hexadecimal 92) . 
This. location changes madly when you put video into 
pag 0 . This is the so-called heartbea t of the system- the 
storage location for th .coJor byte tha t specifies the color 
of the curso.r. POKEing a 0 there makes the cursor go 
away. 

The 6809 machine-code interrupt v ctors at hexa­
decimal locations FFFO through FFFF aH point to pro­
grammable m mory (except the reset vector). The reset 
vector poin ts t cold··start BASIC. This routine is in 
ROM (read only memory), and has he responsibility of 
.resetting all other vectors and ini tializing memo.ry. h 
checks if the machi ne has been on or ha.-s jus~ been tu_med 
on. If it has just been turned on, it initializes mos t of the 
scratch-pad locations. I you just hit a reset, it leaves cer­
tain pointers alone, notably the pointers to your BASIC 
program. 

Cond.usion 
There is much more to be learned about the TRS-80 

Color Computer_ I hope this article inspires you to go 
digging. I'd Ii.Ice to hear from people who discover other 
interesting facts about it. Hopefully, this inform tion will 
give you a. good start toward understanding your new 
computer. • 
{Editor's ote: Jfs a li.tt.le•known fact that Radio Shack 
publi.shes teclmical service manuals for all its computer 
produ ts. These manuals are available to the gemmiJ 
public and contain a wealth of "inside" infomrntion .an.d 
troubleshooting procedures. Tlw mammls are not stocked 
by Radio Shack dealers . Corrtact your local Radio Shack 
store for tl1e price and OP'dent1g informatio11 . Also, see 
"'What's btside Radio Shack's Color Computer?" in the 
Marcli 1981 BYTE, page 90... .SM} 
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Computerize your 

• bookke~p!ng

without terr1fy1ng your

bookkeeper. · 

Introducing The Boss : "' the most advanced, yet most understandable, 
financial accounting system. Designed to automate your 

bookkeeping without confusion or mistakes. 

If "fear of the unknown" is standing 
between you and computerization, you 
should find out about The Boss. 

The Boss system is immediately 
comprehensible to bookkeepers 
because it utilizes virtually the same 
format they're used to. 

So even someone with no previous 
computer exIJerience can easily learn 
and operate The Boss system" 

F'eatures seldom found in 
packaged software. 

The Boss system is fully interactive, 
fully departmentalized and exceptionally 
fast It can generote an astounding 
number of complex reports·at the ouch 
of a bu ton . 

General Ledger and Accounts 
Receivable and Payable transactions 
can be entered in any order in a single 
pr~ram. 

Up-to-the-minute financial reports can 
be obtained withou batch processing. 

The Boss system computes fimmcial 
ratio analysis. 

It protects data from unauthorized 
personnel a.s well as computer 
malfunction. 

And it has the largest programming 
and storage capacity of any micro 
system. 

The Boss runs on most small business 
computers with CP/M 9 or similar 
operating systems. Its cos is only $2,495. 

Get full support from Lifeboat. 
The Boss is brought o you exclusively 

and supported completely by Lifeboa 
Associates, world's largest computer 
software publisher. For more informa­
tion about how you can profit from this 
extraordinary financial accounting 
sys em, send us the coupon below. 
Or call (212) 860-0300.r--,------,---,,

I For more information on The Boss, I 

mail coupon to Lifeboat Associates, ~ 
I 1651 Third Avenue, New York, 1
I NY 100-28. 
I
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Boak Reviews 

Four Roads to Understanding 

Radio Shack's TRS-80 


Pathways 
Th.rough 
the ROM 
George Blank, editor 
Softside Publications 
6 South St. Miiford 
NH 03055, l 979, 1980 
r16 pages. mftcover 
s19'.95 

Pathways Throl~gh the 
ROM is a .tually a compila­
tion f several manuals and 
articles already available 
separate! ~'. They are: 

• Tlw TRS-80 Disim.embled 
Handbook by Robe~t 
Rkhardson (the first nin 
chapters) 
• SUPERMA P by Roger 
Fuller (ch pter 10) 
• HE -MEM Monitor, a pro­
gram by John T Phillipp 
(chapter 1 : originally pub­
lished in the F bruary i sue of 
PROG/ 80) 
• ZSO Disassembler, a pro· 
gram by George Blank (chap· 
t r 12: originally published in 
th jun issue of PROG/ 80) 
• DOS Map by J hn H<lrtford 
(chapter 13) 
• 'Th WD1771 Controller 
Speci ication Bulletin" (chap­
ter 14 ; available from 
Western Digit 1Corpora tion.) 

By collecting these works 
In .on volum , So tsid Pub­
lica tion has simplifi >d th• 
progr ammer· chore of 
ga thering information about 
L•v l JI DOS routi nes and 

Yvon Kolya, POB 22, P terborough NH OJ458 

The four books reviewed hero purport to gi ve assem­
bly-language programmers a key to the mysteries of 
Radio Shack ' TRS-80 Model l 'Level 11 ROM (read--only 
memory) and DOS (disk operating system). Because each 
book approaches the subject in a different way, it is diffi­
cult to compare them all in the framework of a general. dis­
cussion, so I have considered them separately. At the con­
clusion of each review, I have outlined the book's 
strengths and weaknesses as an aid to the prospective buyer. 

has s.tgni icant1y reduced ~he 
cos~ (s,epara.tely , ~hese slx 
il rns would cost over $34) . 

The first nin chapters. 
(from The T RS·BD Di~55em­
bled Handbook} cover de· 
coding Level II ROM CALL 
locations.; in teger-, 5ingl~-. 
and double-precision arith­
metic; four short demonstra­
tion programs; ROM trig, ex· 
ponent , , nd log routines; 
miscellaneous ROM routines; 
an a lphabetical lis t of ROM 
CALL address.es; two pro­
grams-one in BASIC, the 
o ther in assembly cod ; and a 
short self-test. 

In tne introduction to his 
original work Robert Rich­
ardson s tates that the hand­
book c, me out of as ries of 
lectu res he gave . Unfortu­
nately, the lectures were very 
general ; examples are in­
du.decl mainly in the demon· 
stralion programs:. It is ob­
vious tha1t Richardson fe ls 
the readers should do th ir 
own e~p rimentat ion, using 
his !-land book as a be-ginning. 
H provides very liul to 
guid1: you through the ROM 
beyond p oin ting out the road 

sign.s so that you 10von't g t 

hop ' sly los t. 
The most valuable portions 

of Richardson's handbook 
are the variou tab!es :in­
cluded. For example. thr-ee 
s.eparate figures list the 
BASlC functions with the 
loca tions of their r spective 
ASCII (Arn ·rican Slandard 

od11 for Informatiori lnter­
change) representa tions in 
ROM: the localions of their 
CALL addres!lCS (i:io t th 
ame loc tions s the ASCII 

codes); the addresr.es 'them· 
selves in decimal form, in 
hexadecimal form, and in 
POKE form (decimal low­
order byt followed by hi h­
ord r byte, ie: 174-29 instead 
of '7598 d dmal or lDAE 
he'X.adecimal). 

Chapter 10 is Roger Fuller's 
SUPERM AP. a Jisti ng of 
ROM entry acldlresses and 
what th (;ode at each iiiddress 
does w h o ac ssed prOtperly . 
Also prnvided is Information 
on 1he various cass.elte· ta~ 

storage formats us.~d by the 
ROM. AH in. all, this is an in· 
forma tiv and us fo l chapter. 

Chapter 11 conta ins the in­

strac tions and listing f a 
simple BASIC monitor. Us 
sole purpose is to provide 
several memory-e amining 
capabilities, if you don 't al· 
r ady h v a monitor. 

Chapter 12 is a ZSO object­
code disassembler. It's hand)', 
too, if you don't a.Ire dy have 
on,e. 

Chapter 13, d voled to 
mapping TRSDOS and 

EWOOS. is a valuab!e in­
clusion. The two oue j(jy 

r g.ions used by th DOScs 
are defl.ned, and the addresses 
and uses of the various. DOS 
s.ysterns are ide nt ified and 
.labeled. All of t he Radio 
Shack TRS-DOS s;•stem fil"'s 
'(SYSO t SYSo) ar covered. 
Also given is the command 
structure neces.s.ary to call 
any of the DOS comm_ nds 
from n as mbly- language 
program. This chapter and 
Chap ter 10 make Pal11ways 
Tftrough the ROM well 
worth th mo11 y , giving you 
in ormation not ava ilable 
anywhere else. 

C hapter 14 is merely the 
Western Digital FD1771-0l 
floppy-disk ormatter con­
troller specification sheets. {17 
pages >. l.f you plan to write a 
prog;ram to acce~s the dis 
dri\•es directly without using 
ny of he DOSes, these spec­

i ication sheets are a must. 
This is definitely not a begin­
n r's project. The specifica­
tions, written for exper as­
sembly-language program ­
mers. include command flow­

http:addresr.es
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MAKIN:G APPLES GROW 


CPIM• PASCAL• APPLE DOS 

AMS 8000 

MEGADYTER SYSTEM 


The AM5 8COJ Megobyrer Syslem ~for the :;erlous u~rwhowon~ to 
expo nd rhe copobiliry ofhis Ap()le • by lnc:reilllng on~ne 0010 sroro9t>. 
and reduang disk tiond• ng- 11bfi"9:S o new dimension to your Apple. 
moking y,our clo o porrob!e to olher ~omputer.; o nd gives you !lie re ­
lioblliry =oot~ wl1h HlM srandord fl" lloppy dlsl1.5 

The ~ OCICO provldes <Jn A,ppiE' memory wstem wilh 'h to 4 Me90­
l;;i yres or removo~ . on&ne. eosy·10-use Apple formo red do1a teacty 
ro plug -I n and operate . The sylitern •s ar home- n cny sethng and 
.-norches me sryling ot your Apple. 

Tile NJ6 8COO pre5eNes your cum"or 50firware inveiffilen r by mo1n­
roining. rigid complionc:e with APPL£ CXJ:S. in1erfo~e specilicofions. Since 
~1ando rd Apple 005 comma l'I ds ore us@d. mmr soriwore cu rre nrly 
1i.mni1"19 und AWL£ DOS J.2. J.J. Apple lJCiD Po!.CO t.1. or Microsoft 
CP/ M"2.2 w 1ll iun w lllh M'S 60CXl. Apple mini clti.ks moy be used or 
ony lime. 

Decou~ of 1he IOM J740 single density formor . yov now hove 1he 
opporruniry ro exchan ge c:Jara wirh orher compu1ers such m mM. 
INJEL. llod10 5hod\. DEC. etc. or operoHog 5yite<m like CP tM, UCSO 
Po!.col. re . 

The con rol le1 orcuilry u11 li2e~ o ~ro re-of·I -orl' 1..51 ~oppy disk comroller 
ond doto sepororor to provide ovtomo~c 5'if191e ond double Qlenslty 
opero~on . A proprietary high spe-ed SOFJ-DMA do10 non~fer rech­
nique guoron1ees compori bl liiy wl rh 01101her OMA cords, ond wi II nor 
1n rer lef(> with memory refresh. 

For o cosr effKrlve. relloble. and sotrwore comporibl@ memory S'.Jl'S· 
r m ftom 1he Oiig1noror of 8" floppy di!>k. :Sy~ren"!IS for the Af:Jple. rry rhe 
~ 8COO 1Torn SVA . • SVA means lk.Jslroes:s. 

"Trodemaffi Apple Compu er. CP/ M Trodemarl\ 01911011\eseorch_ 

Clrcre :J.45 on In1:1ulry card . 

Looi\ whot the cornp!e1e AM5 8000 memory wsrem wi1 11s fie ld 
proven hardware and cornple e wpporr 50ftwore. deluxe industrlol 
quoliry Cobine . re~oble indumy s1ondord IUM J740 8~nc:h floppy di~ 
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Book Review---------- ­

charts, pin as ignm nts, tim­
ing ~pe-cification:;, informa­
tion on ormatting tracks, 
disk read and write opera­
tions, and other technical in· 
formation .. 

The last section, the appen­
dix, is very confusing. The 
table of contents calls it a 
"Reference Table of Mem.ory 
Cont nts." What it actually is 
l don't know. It contains the 
following: 

• a dedmal colu mn go ing 
from 0 ~o 255 
•a hexadedma.I column 
counting from O to FF, 
matched to the decimal column 
• a column labeled EXT, 
whkh ma.kes sens.e only if it i 
related to the ZOO assembly­
code mnemonics 
• a column of the corre­
sponding ZS·O op codes. 
malched to the hexadecimal 
tolumn (which seems to sup­
port lhe assumption bout 
the EXT column) 
• column labeled ASCII for 
th numbers 0 through 127, 
whlch changes to GRAPHJC 
for 1the numbers 128 through 
191, and changes a last time 
to T AB for the numbers 92 
through 255 
• a column labeled TRS-80 
Contrnls for the numbers O 
through 63, changing to 
TRs.ao BASIC for the num­
bers 64 through 255. 

Non of thes has anything to 
do wi th a ~a.ble of memory 
contents. 

Conclusions 
• Unfortunately, PaUrways 
T11rougl1 the ROM is only a 
comptla I ion ·Of the separa te 
works just d ismssed. No at­
tempt has been made by the 
dl tor to He these different 

items together into a cohesive 
whole. Each work uses a dif­
ferent approach and different 
wri ting style. This makes the 
manual d ifficult to rud and 
a~ times a frustratin g l!'.X· 

perience. It also means t.hat 
some of the information is 
repea11ed needlessly . 

• As if this didn't ma.ke it dif­
ficult enough, the manual il· 
sel is poorly put together 
(and 1 don't mean physical­
ly). There ar n umerous 
ty pographica l errors and 
many outright editoria I mis­
takes., including figur s wHh 
incorrect or no labels, and 
refor nces to figures which 
ar not in the book. This \r; 
possibly the result of ils beill.!l 
a hasty compilation o~ 
several dlfferent works. 
• Patliwavs Tltrough rli~ 
ROM con tains information 
on the floppy-disk controller 
and the DOS commands not 
pre~nt. in the other ROM 
manuals J have s-een . Becau e 
of thfo, i might be ·of u~ to 
the serious assembly-lan­
guage programm r who has a 
d isk system. 

Inside Level II:' 
A Programmer's 
Gulde to the 
TRS-80 ROM 
John Blattner and 
Bryan Mumford 
Mumford Micro 
Systems. POB 435. 
Summerland CA 93067. 
1980, 65 pages, 
softcover, s l 9.95 

In their prfface, the au­
thors say the main objective 
of Inside Lewi II is ''to pro· 
v.ide the information n. ces­
sary for ut ill.zing th se rou­
tines [sto.red in the ROM I in 
your own assembly~language 
programs." T his is quite ac· 
curately accomplished. T!ie 
second objective, which the 
book doesn't achieve, is "to 
deta.il an ·efficient scheme for 
linki ng ass mbly-language 
a.nd BASIC programs." 

To realii th first objec­
tive, the au thors ha.v se­
lec ted the routines !iey 
beli v will be of lnterest to 
a scmbly-language program­
mers, and have care folly out­
lin. d ach step involved in 
their use. Thus, not a U the 
routines in the ROM are ae­
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Book Revl••----------­
tually dea.lt with. For exam­
ple, th AUTO, CLEAR, and 
EDIT comm.ands a · no·t even 
mentioned. 

For each routine, you are 
told exactly wha t is being 
done, followed by ~h precise 
procedure in BASIC to get 
the desired result. You are 
also gl,ven wamings about 
what types of errors to ex­
p ct, both in Level II and disk 
BASIC, and what you can do 
to prev nt them. 

The book's .introdudion is 
short (only three p<iiges) a:nd 
covers how the TRS-SO repre­
sents numbers, uses the regis­
ters, and .links to disk BASlC. 

The res t of the book is 
divided into thr~ parts: 

• the Level U ROM and ~ 
served programmable mem­
ory 
• linking assembly~Janguage 
and BASIC programs 
'together 
• appendices 

Parr I (chapters l through 
10) starts off by expfai.n.tng 
exactly what each byte in ' 
served memory contains. For 
exa.mple, the bytes at hexa· 
decimal addres~s 40AA to 
4:0AC hold th seed u~d by 
the TRS-80 random-number 
generator, This infonnation 
is foUowed by the entry 
points to Lelfel ll command 
and functions and the trans­
fer points for dii;k BASIC 
commands. All this i:s in 
Cha.pt .r 1. 

Chapt r 2 itackl s regist rs, 
buJfors, and the passing of 
variables from stor ge to buf· 
fers and back. 

Chapter 3 cone ms the 
conv rsion routines fo.r 
chan:gtn~ a numeri varlabl 
from one precl5fon to 
another, .such as converting a 
single-pr~cision number to 
double precision or to an in­
teger, or ii numeric string to 
binary or vice vetsa. Ex· 
amples are giv n or short rou 
tines that can be used to ac­
cess the ROM properly from 
your ow:n program. 

Chapters 4 and S handle 
the arithmetk operatior.s and 
the highe'r math functions 
(and even give th amount of 
Hme req u.ired by the routines 
to execute}, while Chap er 6 
explains the keyboard input, 
from s.in.gle-chat c~r to nu·· 
merk to string inpu L 

Chapt rs 'l through 10 d• 
cuss the rest of the instn.tc­
t ion'S, cassette 1/ 0 (in ­
pu t/output), video d isplay, 
VARPTR {which returns the 
address o a variable), and 
the stack pcinte:r_ 

Part n begins Wiln Chapter 
11, which, according to its 
title, is about as:;emblers and 
monitors.. Actually, it merely 
suggests you use an assembler 
similar to Radio Shack's ED& 
T.ASM Mid a monitor, pr~fer­
ably the one sold by Mum­
ford Micro Systems (publish­
er of Inside Leuel Ii). Foritu­
nalely, this chapter i5 only 
one ?Jge long. 

Chapter 12 gets down to 
the te-diniqu .' of mixing 
BASIC and machine-lan­
guage programs. Unfortu­
nateJy, fhe methods discus.sed 
are somewhat awkward . The 
authors bell 'Vt! th.at machine· 
language routines of a mixed 
progiam should reside in low 
memory, and the:y go ~o a 
gr;eat de.al of trouble cu tli.n in.g 
how this can be done, cover· 
ing CLOADing and CSAVE­
ing techniques. Some of the 
advice is common se.ns.e (Le ., 
debug the machin -langu,a_g 
routine before you combin it 
wi h the BASlC progr.am and 
vice versa). Because of ~h 
difficulty of combining pro­
grams 'in this style, I think the 
authors have failed in their 
avowed purpose. They did 
not even consider the pros­
pect of •f!mhedding the ma­
chin.e-tanguag routines in 
BASIC REM (remark) !lta.le­
ments. This is easily done by 
loading your monjtor .abcnre 
the BASlC program and 
replacing ~he body of the 
REM s tatement with your 
machine-language rou ti·ne . 

http:progr.am
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Book Review---------------- ------------­
Another important omis­

sion was an explanation of 
how to make your program a 
"load-and-go" type, eliminat­
ing the need to r!!tum to 
i thet the system level or the 

BASlC level after your pro· 
gram loads. 

The t.lu a.ppendices are 
onl;• two pag s each. The 
first is a simple hexadecimal­
lo-decimal conversion chart, 
while the second is a m ­

chine-la_nguage program for 
recording a composite BASIC 
and machine-language pro­
gram on tape (but the com­
posi K! program must be in the 
format preforred by the 
authors. with the machin ­
language rou tines "below" 
the BASlC program). The 
last a.ppendix is the most 
valuable, givirig . ma.chin • 
language progr m that allows 
fas ter record in~ of DATA 

tapes by shortening the 
l.ength of the leade( and the 
sync byte. 

Like the other books re­
viewed here. it has no in­
dex; how ver, the table of 
contents is deta iled and 
mak up for the lack of an 
ind~x. 

Condu5-ions 
• All of the s teps required by 
B'\SIC wh n acce sing the 

The DS120 Terminal Contro ;er makes your LA36 
perform like a DECwriter® III. 
The Datasouth DSl20 gi es our DEC'll riter® II the higb peed prindng 
and ersatile performance features or the D Cwriterio m at only a frac ­
tion of the cost. The DS120 is a plug compa tible replacement ror your 
LA36 logic board which can be installed in minutes. Standard features 
include: 

• .165 cps bidirectiona.l printing 
•· Horizontal & Yertkal Tabs 
• Page Length electio~ 
• 1104800 baud opcrallon 
• ~000 character print bufrer 
• X·on, X-off protocol 
• Self Test 

• RS232 interface 
• 20 mA Current Loop int.erface 
• Top of Form 
• Adjustable l\>targins 
• Double wide character 
• Pari y selection 
• Optional APL character set 

0 er 5,000 DS120 unjts are now being used by customer n1nging from 

the Fortune 500 to personal computing emhusiasts. ~n numcrou..;; ins.cal· 

la tfon ' enti re net works or terminals havc been upgraded to take advan· 

tage o[ today's higher speed d i1ta 

communicacions se ices. LS 

microprocessor electronics 

and strict quality oontrol en­

sure dependable performance 

for year 10 come. When ser· 

vice is required, we will 

respond prom.pl! and eHec­
tl ely. Best of 11, we can de­
1iver immediately through 

our natfonwide network of 

distributors. Just give us a 

can for all the details. 


·computer corporation 
47.o!O Owl; I'll Evan&. Roa<! A Chgr lQllO. Nur!l'i C8t>0llna 2B:2H) + 704/52 3·8500 
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ROM from your own pro· 
gram are ca~ utly outlined: 
what to do, when to do it. 
and where to do it. 
• Part lI is of us only to pro· 
grammers who do not write 
programs in pure machine 
language and mu t US'! hybrid 
progr.ams inste.ad. 
• My only complaint might 
be th at the book is too con­
cise, with explana tions a !itt l'e 
too short for th beginner. 
• I recommend this book to 
serious machine -language 
programmers. 

The B·OOK: 
Accessing the 
TRS.-80 RO.M 
Raymond E Daly IV, 
Stephen C Hill, Roy 
Solt·off, Thomas .B 
St ibolt Jr. and Richard 
P W ilkes 
Insiders Softwar,e 
Consultants.• POB 2441, 
Springfield VA 22152, 
1980. l 23 pages, 
softcover, s14.95 

According to the introduc­
tion, The BOOK (volum l of 
a three-volume set) is d 
d ica t d to the math routines 
of Level U BASIC. h dairns 
to be written for tne novice to 
machine-languag. program­
ming, while not '' talking 
dowTI" to the expert I mus! 
say that the au thor cert inly 
have achieved tneir objec­
tives. 

The first thr'fe chapters (32 
pages) deal with th formats, 
accumula~ors, and data man­
ipulations for using the ROM 
math routines, as well as th 
actual Fun~tions. In the fir.;t 
chapter, you are given a ll?i­
surely and thorough expfana­
tion of hm.,r the TRS-80 L v I 
JI ROMs store and use m m­
ory addresses, binary num­
bers, and them mo.-y ai:cum· 
ulators. umerous )(amp!es 
are used to make th!:'Se t ch­
niques as dear as po sible, 

The second chap rer dC!tails 
the l~OM data-manipula.tion 

http:inste.ad


_temis 


• 8 Mhz. 8086 CPU Set 
• 128K Static RAM with 100 nsec. Chips 

·• Double-density Floppy Disk ComroHer 

• 22-Slot Constant Voltage Powered Mainframe 
·•High-Performance 86-DOS Disk Operat'.ng System 

FulJy Asse~bJed, re~t·ed , read~ 'tO .. .50t.JP 
•4 

, 785 • .....- run. (Requues cermmal and disk drives) 

TO ORDER: 

May be ordered through your lac I computer store or factory di ­

rect. Shipping paid by Sc:mk Computer on p.rcpaid USA and 

Canad ian orders. All boards fully assembled , tem:d , guaranteed 

one year. Ma1nframc guar.rntccd 90-days. 


Software 
We have the following_ Microsoft high-levd
languages running unde.r 86 DOS. 
•· BASIC-86 Interpreter . . . . . . . . . . . . . . .. 400 

'• BASIC-86 	Compiler . . . . . . . . . . . . . . . . 400 
• Fortran-86 . . . . . . . . . .. . . . . . . . . . . . . . . 600 
• Pasca.I-86 	 . . . . . . . . . . . . . . . . . . . . . . . . . 600 
• Coboi-86 	 . . . . . . . . . . . . . . . .. . . . . . . . . . 900 
• Macro-86 Assembler 	. . . . . . . . . . . . . . . . 300 

Check for new additi.ons 

1114 Industry Dr. Seattle WA 98188 
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Book R,evle•----------------------------­
techniqu and routines, with 
e amples of how to move 
d la from the ROM work 
~re11 to your program's m m· 
ory area nd how to use the 
data-con version routines 
(such as the ASCH stri.ng-to­
binary numb r-conversio[ll 
rou tine). 

Chap ter 3 gives accurate 
anrJ complete instructions on 
interfacing th actual math 
routines to y ur own pro­
gram. The authors h ~"e in· 
d uded good deal of "extra" 
<1de in ett ing up their ex­

amp l . This approach is par­
ticularly useful in illustrating 

good prog.rnmming tech­
niques and makes it much 
easier for the novice to use 
tne routines immediately, but 
tt makes il much harder to 
ind ou t what the bare re­

qu irements a r to use a ROM 
routine and t adapt the rou­
tines more precisely to your 
n eds. 

Chapter 4 is not simply a 
disassembly of the math rou­
tin,es of th ROM, but a com· 
plet ty commented source­
code Hsting with est..~bllsh d 
labe~s . This was probably 
done by dis.assembling die 
ROM and assign ing labels 

Start End Labe l Description 

0830 0656 TSNG Take lnleger ol Single 
0859 OB9D TDBL Take Integer of Double 

able 1 

INTERACTIVE General Ledger. Accoun s 
Receivable and Payable w1h Order En· 
ry, Payroll, 1nven orv and Fixed Assets 

Ta e e comple e svstem Including 
source code. documen ation and 1n1 1ali· 
zation disk For only $675.00 
Roou1rements CllA52 CPIM bv 019 till Res.ea:r(h, 49 RAM 
C>u 1B" rives 

Call TOday 408/ 429-8544 
Big End user Cliscoun s on many orher 
business applica ions software 

0 End user software 
1so Fel er s ree 
San a Cruz. cari orn1a 95060 

arid comm nts. This method 
gives the byte number, a label 
name (where applicable) , 1the 
ZSO mnemonic (but not the 
e tended mn monies), and a 
comment field. lt does not 
g·ive the actual op code 
stored at hose bytes. Thi 
wa probably an attempt to 
avoid infringement of Tandy 
(Radio Shack) and Micros.oft 
copyrights. (Because this 
volume is devoted to the 
math routines, o.nly that por~ 
tion of the c.Hsassembty deal· 
ing with those routines. has 
been reproduced in The 
BOOK.) 

Thi disassembly is ' o l· 
I wed by App ndix A con­
taining lhe whole label tabl 
for the entire Level U ROM, 
not just those label d~aling 
with the math rouhn l!i. Th 
authors say hey did this to 
a~lst curiot.1.s programmers in 
findi.ng their way through the 
ROM. Eacn label's start and:, 
wher apphc-abl , end ad­
dress are printed as shown in 
tabl 1. 

Appendiio;; B contains thrw 
lengthy e amples of how to 
use the routines in actual pro­
grams. Appendix C is a pro­
g,ra m listing of a dt!".a!'lsembler 
.in BASIC. 

Conclusions 
• The BOOK, like lnsidrt 
Le el 11, is v ry thorough in 
its ·treatment of the marh rou­
cines, but unlike Inside Level 
II, i gives numerous ex­
amples and copious explana­
tions. This ls a real help or 
the novice, and il also tends 
to prevent th expert from 
jumping to erroneous conclu· 
sions. 
• Because of the use of labels 
in the dis.ar.sembly, it is very 
easy to see and understand 
how the Level II ROMs ac­
tually operate . 
• TJ1e BOOK does not giv 
you the lo1;at ions and pro e­
dures needecl by the ROM; 
rather, it prm•ides short, sim­
ple prowams that use the 
ROM routines. For the novp 

ice, this could b · a hand icap 
in learning how ito u ' the 
r utines efficiently. 

M'lcrosoft ,BASIC 
Decoded&.Other 
Mysteries 
for the T.RS-80 
James Farvour 
UG Computer Services 
1260 W Footh ill Blvd,, 
Upland CA 91786 
1981. 310 pages, 
soft c:over, S29.95 

Micrnsoft BA SIC De­
coded, the latest "ROM 
b ok" on the mark t, is by 
far the thic est and most 
complete to date. lt is t.he sec­
ond volume on the TRS-80 
publishecl by UC Computer 
Services, the irst being 
TRS -80 D isk & Otfi r 
Mysteries . 

Micro5oft BASIC Decoded 
takes a completely different 
tack from the other books 
di cussed here; ii au mpts to 
give a total overview of the 
Level 11 ROM operating sys­
tem and Microsoft BASIC. It 
starts by explaining what is 
meant by an operi'lling 
sys tem , and what th TRS-80 
has by comparison with this 
general idea. 

ext, the book t kes you 
through the process of turn­
ing on the TRS-80 computer, 
both witn and withou t disk 
drives attached . It al o tells 
you how the BASIC int, r· 
p reter opera tes . Other 
chapter plain th ROM 
ubroutines, cass fl and disk 

1/ 0 , add:resses and tables 
used, and disk BASIC mem­
ory overlays. 

l.ts bes! selling point. how­
ev .r, is the inclusion of a dis­
assembly of the entire TRS-80 
Moel I I Level ll ROM s t, 
both th old and th new 
on1: , from h x. decim 10000 
all th way t hexadec:imal 
302A, with almost every line 
commentt>d in p lain English 
as to its purpose. The formal 
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T -R 
CALL FOR 
QUOTE ON 
DIFFERENT D,RIVE 
OPTIONS 

DUAL 0 1RIVE SUBSYSTEM
• Tel' evideo 950 - $950.00 $995.00 

$195.00 wino Drives• EPSON MX 80
• Televideo 920C - $740.00 u tl'liS looks li~e a. lobo

Onll.y $470.00 DriYO Systam. don't be 
footed. Just because it 2 SHUGART 801 R 

• Televideo 912C - $665.00 100'.ks li ke one. works li ke- -POWER SUP.PL Y 
one. sm n,. IIle; on • and tl!Ste-.s. 11 e O'l'IO I?) 

------- - ------ <toosn't m 11n t ho:s to cost l•lt.o onel 

• 	 Televideo 910 - $575..00 
TWIN VERTICAL 0 RIVE$

• C-ITOH Comet I S" $550.00 - 8" $980..00 
An ractive, co1wenleM anoOnly $499.00 compacl Two Drive Mllij.:S 

I Storage Inclui;Je$ P.ower 
Supply, Dn.,es. Cabinets.. an• l 
Cables- Double Sided.Ampex Dialog 80 .----~~---------- Doub1e Tra:c . ~~allable tool 

w/ Detachable Keyboard • Shugart 801's $395.00• A nadex 9501
$950.00 • Shugart 851 's $585.00Graphic Printer 

• Qume, DT-B's $575.00Only $1275.00 
CP/ M2 2 Is TM or 01g11a1 H arch Inc .Call For Price & Availability On Other Tern'l,ln Is, Cal l For Pr1C· & A:v31l.111btllly On Othe-r F'rmter:s 

TERMINAL 

• Feather Touch Capac• ance Keyboard 

• 	 60 Key Standard ASCII~ 

PLUS Hex Keypad 

PLUS 8 Special Function Keys 

PLUS + 20 Sc reen Editing' Keys 

• 	 SOROC Type Screen Att ibute Set 

• 	 Half Intensity 

COMPU'
• 	 8 Slot S~ 100 

• 	 64K Dynamic Ram 

• 	 4MHZ Z-80 

• 	 Seria' Printer Port {150-19.2K) 

• 	 Double Density Disk 

Controli'er 

• 	 Programmable Baud Rate 

• 	 Pro9rammable Keyboard Set 

TERMINALS 

WllTH: 8" SS/DD, Drives Only $2850.00 i I 

5114'' SS/DD Drives Onlly $2700.00 

PRINTERS 	 FLOPPY DISK DRIVES 

11 EDISON DRIV£ *NE W LENOX* ILUNOJS 60451 

CALL TOLL FRPE: 1-800-435-9357 *MONDAY thru SATURDAY 


(ILLINOIS RESIDENTS CALL : '815·485·4'002) • · 8:00 a.m. to 6:30 p.m. 


T. 	 RM ; Prepa menl - .O. D. up to I00.00- M/ isa 
·5.00 Proce ing and Handling added lo each order PL 

hipping Charge . 
Please a llow per onal check to clear before hipme nt. 

· 


Clrcla 374 on Inquiry ca1d_ 
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i~ very straightforward: 

byte ru.imb~r - Z80 op code 
- mn m.oni - comment 

The mnemonics are restricted. 
o!•~y 'to th primary com­

mands becaus th printing of 
the ext nde · rnn moni·CS 
'"'ould probably be a viola.­
lion of the copyright laws. 

In an effort to make it 
simpl r for you to use this 
disassembly, th book pages 
have been predrilled to fit a 
thr -ring binder and the 
bindiing lias been prepared for 
easy removal of !his section. 
This ts a brilliant idea, and I 
wonder why more publishers 
don't do this; there are many 
books that I wish had been 
made Jn !his w y. 

ot only does tli loo e­
leaf binder make it easier lo 
work with the pages, but it 
a l ·o makes it possible for you 
to in er! your own pages of 
comment wherever you 
want to . And that's .not .all : 
beca.use most programmers 
will want to include the ex· 
tended mnemonics in their 
binders, a simple scheme has 
been devised to accommo­
da.t ~his d -sir'!?. Each page of 
!he disassembly i a standard 
8 112 - by U -inch she t of 66 
lines (four of the lines <ir, 
blank. to provide spac:ing at 
lhe top and the bottom). This 
means that any print•e.r cap­
able o.f printing 66 lin s per 
11-inch page will be able to 
produc a disassembly to 
m01 tch th book pages per­
fer:~ly. The only qualifica.tion 
~s that you have to use a dis­
a5o5embler th;it automatically 
p ginalc after printing 62 
li nes. 

If you use the Apparat Di ­
a ·semb!er, which is what the 
author used, you should hav 
a perfect match to the book. 
This schi:m~ ls very well 
thought ouL The book's di 
ass mbly even goes so fal' a 
to note the errors of di s­
sembly th a.l most dis.assem· 
blers will m ke (i.e .. the dis-

a sembler doesn ' t know 
when it is mistakenly decoci­
in,g a tabl of addresses or 
ASCU message to the opera~ 
tor)_ 

All in 11, the publisher and 
author have done a remark­
ably e ficient job of ma k lng it 
as easy as possibl for you tl) 
have a correct and compl te 
di assembly of the TRS-80 
Model I level JI ROMs. This 
disassembly ls Chapter 8 of 
the book and occu pies 246 
pages_ h covers the entire old 
ROM s t tha t Radio Shack 
originally sold tit displayed 
RADIO SHACK LEVEL II 
BASIC when the ma.chin 
was tumed on). Chapter 7 
(on ly three pages long) points 
out the few dif erences be­
tween the old ROM s~ t and 
1he new ROM sel (which 
displays RI 5 Lil BASK). 
Without a doubt, these two 
chapters lone would have 
made "best sel!er" in the 
personal-computer field. 

As I mentioned befor ., the 
first six chapters a.re devoted 
to the g01rgan uan ta k of try· 
ing to tell you precisely now 
the level II ROMs work, and 
they imply do no live up to 
the st nd rd ' t in the last 
two chapters. 

Chapter 1 con~ ins the -x· 
planations of memory use, 
Level II op ration, in terpreta~ 

tion, and execution; and, in 
g n raL it provides a simple 
overview o just wh l it is 
!hat the Level II ROMs d:o to 
control the TRS·SO !;ystem. 

Th second c.hapter is .a 
tremendous letdo\'1.t1'1, h is 
r.upposed to be a guid to ac· 
cessing the di r nt ROM 
subroutines, but it is poorly 
written and incomplete. The 
explanations ar not s,imple, 
and the format u ~ i not X· 

plained. There ar no warn­
ings as o possible problems 
arir.lng rom the us of rou­
tines; and the 5ample pro.­
grams don't t ll you what 
you n'ed o know to use the 
routines. 

either this chapter nor 

any of the o hers explains the 
met hod used by the ROMs to 
s tor numbers, except to note 
that integer numbc.rs require 
2 byt of m mory, single­
preci.ston numbers need 4 
bytes, a.nd double-precision 
numbers need 8 bytes. To 
balance t.his omission, the 
au1hor has included a preci~ 
m tlwmatical i:xplana tion of 
the formu?as used by the 
ROM to compute the func· 
lions of sine, cosine, tangent, 
rc~ang~nt, ~xpon t1ti ti n, 

natural logarithm, and 
square rooL This information 
is not duplicated in any o the 
olher books about the ROM. 

Finally, not all of the sub· 
rou tin •s lhat · hould have 
b~n induded have been in­
cluded . For example, Chapter 
2 g,ives the routines used to 
turn on the cass ti ...:lrive 
motnr, how to read and writ 
th · lead r bytes, nd how to 
r ad and write data. lt does 
nol tell you how to tum off 
the cassette motor, although 
you n find this information 
in the disassembly of Chapter 
B if you are patient. 

Chapter 3, a considerable 
improvement over Chapter 2, 
oncern ca nc and disk 

I/ 0 forma ts and timing and 
includes timing di grams for 
the ca:ose'tte data. The disk 
section gives the rnntroUer 
commands - head s.eek, slep. 
restore, tc. It goes into detail 
on the data formats on lhe 
disk, covering the CAT 
(granule allocation table), the 
Hff (hash indc~ table), the 
disk DCBs (dev ice-c ntrol 
blocks}. and the ir ctory 
sec;tors. ln fac t, th!? only 
oth r book that goes into 
mor detail on the disk-clat 
format is TRS-80 Disk & 
Oiiier Mysteries. 

Chapler 4 is d vot d to all 
of the lable5 used by th 
Level II ROMs and to list of 
addresses of important rou­
~in . In addit ion to the table 
of level n reserved words 

nd their re~pective ROM ad· 
d Ci?S.Sil'!>, there are tables of the 

hierarchy of arithmelic oper· 
ations, da1ta-conversion rou­
tines, nd rror codes. 0th r 
tables, which are built in 
memory by BASI for pro­
gram execution, includ th@ 
Mode Table, he Program 
Statement Table, and the 
literal-String Pool {where the 
garbage col.lection routine 
spends all of its time)_ This 
chapter is er . ,mm d l'' ith in­
forrnation, but it i 'i'-.1riU1:n 
more or the expert program­
mer than for the novice. 

Chapters 5 and 6 are cxam­
pl program5 rnustrating 
me hods of using the ROM 
routines in your own pro­
grams to do such things as in ­
itiate your own new BASlC 
commands and u ing the 
DOS overlay conc ·pt .in 
BASlC program to execute a 
program longer han the 
available memory (i.• , run a 
64 K-byt program in a ma­
chine with only 32 K bytes of 
memory) . 

Condwions 
• This book is physicaBy 
very well designed for max­
imum use by programmers 
who wan! to uoderstartcl th · 
lev l U ROM and add to tli 
information provided j n ~he 
book. 
• The writing is uneven, 
sometimes dea.r enough for 
the novice, sometimes r1ot. 
• Desplt its flaws of omis· 
sio.n and the unevenness in 
lhe first chapters, the disas­
sembly and it:s de ign make 
th is on ROM boo that 
v ryone should buy.•1 
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1eachyour

littleApple totalk 

to estern · n1on, 

1elexandT · X. 


Albany---------Omaha 

Micro-Tele iamr" lets your Apple II ,M computer acce 
v~rorklwide. You can end Mailgrams. · end and 1eceive elex, and international 
cables. Reeeive lnfomaster® up-to-the-rninu e new , tock, foreign exchange, gold, 
futures ports, and ski 1eports. Use your Apple' .. to wire money. To send flowers. To 
check the now at Sun hlley. o see wha. the Yen · elling foe To contact over 900,000 
TWX an 1Telex ubscribers around he wmlcl. 

And because it's more intelligent than a mechanical Tt3le~ype' ... machine, Micro­
Telegram Jets you edit message 1ight on the screen, sends them automatically without 
you in at endance ke p ub 'CtibeI directorie r-1!!!!!!111!!111!!!!!!11!!!!!••_•- --------·------, 
and di tributfon ]i · ' 'print.s when you want it IM1cno1noM 
to and a ks you in plain Engli h for your 1 1 N \,__1 

commands. Be ide , it doe n't clatter and : We make little computers talk big.
chm-n ou · reams of pape1-: 1 . _ . 

Call our toll-free nwnber today. And : c:II .00-5:47-5995, xt. 1 , toll-fr , 

make yom lit le Appl heard 'X>und th world. I fm th Micro-Telegram-~p~~e ?~er 


I n are t you. Dealerrnqume · rnmWd. I 

~------------------------~ 

Microcom, Inc., 9 tate t:Ie;et Boston lVIA 02109. (617) 367-6362 
itwkl.rod li;µjlle II arelr.illmiark> '4 Applet:um~ft'. 111< \V,""1m1 Uniun.. l~uft'mlcrar.ITWX an• IJ"d<Jffiln~nl'\\~o..i Unlon, Jllo!, Th~~']J(l"i> tndrmni4:d'lho'IPJrt~i:<'CaJ• 
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System Na,te,s 

Two Short Graphics Programs 

for the OSI C-lP 

Here are two pattern-producing 
video graphics programs for the Ohio 
Scientific Challenger lP microcom­
puter. With one of thes.e running in 
some conspicuous spot at your next 
party, you'll be amazed at the atteTi­
Hon it attracts. 

Be careful, though. You o.r your 
guests may go cra.zy trying to figure 
out the pattern, because the pseudo­
random-number gene.rater is used for 
both displays.. 

You choose your own rise and de­
cay times for the display elements . 
The parameters 1000 and lSOO are 
suggested for starters. There'll be no 
decay, however, if the decay t1me is 
set at less than the ri.se time. 

To speed up the action, use a delay 
limit of 500 or less . To slow it down, 
try 3000 or higher. 

Happy viewing! • 

John F Leahy 

30045 Chuillar Canyon Rd 


Chualar CA 93925 

Li ling l: Thi5 051 BASIC J:)rogrnm 
displtl!JS fnscfrrn ti11g random gr-nphic.s 
patterns on yo11r- tJ ideo display. 

10 FOR X • I TO 30: ? : NEXT 
20 INPUT"RJSE TIME (1000?)"; E 
30 INPUT"DECAY TIME (1500?)"'; F 
~O FOR X = I TO 30: ? : NEXT 
50 C • INT {RND(l )'255) 
&ID = O 
70 L • I T (RNDC!) "920) 
00 1. = L + 53314 
00 POKE L,C 
100 D • D + l 
I ~O IF D > ETHEN C = 32 
120 IF' D = F GOTO 50 
130 GOTO 70 

listin11 2: A .mn'atiorr of tin• display pm­
gr-nm i11 listing 1. 

10 FOR X = I TO 30: ? : NF.XT 
20 INPUT"DECAY TIME 0500?)''; M 
30 FOR X = I TO 30: ? : NEXT 
40 I • INT (RND(l) . M) 
50 C = I T (RND{l) ' 255) 
60 L • I T (FIND(l) ' 920) 
70 L "" L + 53314 
80 POKE L,C 
90 FOR T ., l TO !: NEXT 
100 POKE L,32 
JIO GOTO 40 

Clrcle 81 on Inquiry card.LOW PRICES 
TERMINALS 

ADDS 	 Regen! 25 $ 815. 
View~poiint 625. 

AMPEX 	0 alogue BO 965. 
Dialogue30 865. 

TELEVIDEO TVI 950 950. 

P·RINTERS 


PRlNTRONIX P;300 5195_ 

P:600 6980. 

DIABL:O 630"3 2295. 
w/Traclo:r 

Computer D-esigns and Services 
5575 Magoatron Blvd., Ste_O 

San Diego, GA 921 11 

Tel. 714-571-2763 

TWX 910-335-1620 


DISK DRIVES 

AMS 10 MB 5 1/.o. 
with XCOMP Controller $ 38.96. 

AMPEX 
The Ca prlcorn 60 MB 8900. 

CONTROL DATA 
also available. 

MEMORl1£S ~~~~~;~~~
MICRODATA, DEC, Iii 

DATA GENERAL __ _ 


COMPUTER SYSl E.M!S 


64 KB with 2-4 MB d•sl< 3990. 


Conuol Dala - aH mO<le·ls. 




Creates, 
Edits, 

furmats. 

lextwizard-"' transformsAtari into a 
powerfully serlouswordprocessor. 

TextwizardTll i no kids game. It's a sophisticated Textwizardll!I will print out as many origina~ 
and oornp1ete worn proce ing program for the "copie "a you need In b idfac , e]ongated or con­
"""Atari 800 computer. d nsed l Hering, upper or lower.case, with propor-

Here is instant c ntro1 overthe creation, editing tional spacing. And you an store your work on a 
and formafing of any writing. Insert words. Replace di k tte. 
phrase . Del te sentences. Move paragraphs. Auto- S , whether you write legal briefs, comput r 
maticaUy repo ition -ur:rounding text. "'Textwizardwv program , rThe Great American novel, ' extwizard r~ 

do sit all w ·th over 50 simple command . can make your work easier. And though it's no toy, 
On your command, Textwizard'.. will search out it's fun to use. 

and correct mistakes throughout your document. At $99. 95, you don't ha e to write a best-seller 
And it protect you from (}Ommon perating rrors to afford Textwizard:"' Te~twizard "' is another of the 
by warning you b fore you make ·h m. many creative products horn Data o:ft. 

....~. . i ­, DlnV?' TM ..... , 0 I LJ~o 
~ COMPUTER SOFTWME 

Software for p eople who aren't easy to p lease. 
19519 Busines C n ter Drive/ Northridg , California 91324 / (213) 701-5161 

Check your local sofr~.,'a:re d·eale:r OT 

Send. ch.tdt or money order with $2.00 pos lage/handli.ng .. CaHfornl.a rC'Slden.ts, add 6% sali!'.!1 tax. 
•1i!x1 " 'izilrd w ill pcdo:rm mi a 31 v C(."fti will> uno:or l'Tlor · dis(' driv.._-s , It 15 ro!Tlp.Jlll>lc with l hl' tari !!25, Cen troni cs 7'37 and Epson MX-.llOprinl~ 

**A1a·ri is a rn~ish~re-d tmdem1ukaf Atari omput.~ l n.:_Clrete 414 on lnq.u lry carcl. 

http:rC'Slden.ts
http:lage/handli.ng
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1 Programming Quickies 

Memory Manipulator 

Eliminate Hex-a-phobia 

Loui P Wiu Jr, 1302 4lst St, 011 ndo Fl 32805 

Under Radio Shack Level II BASIC, you can store 
shor t machine-code subroutines in string variables. The 
strings cannot be loaded via cassette, however, because 
several ASCH (American S tandard Code for Information 
Interchange) codes will he interpreted as end characters 
and cause a loss of data . T herefore, the only w<Jy to use 
the strings as storage is to either POKE the code into 
rnernory or list it in the p:rogram as DATA elements, both 
of which require converting the data to decimal first. 

Memory Manipulator is an attempt to olve that prob­
lem and the hassles of translating characters to ASCU 
codes, or a.ny combination of hexad cimal, ASCU, or 
decimal conversion . It is an outgrowth of my intense dis­
like for errors that are due to base conversions creeping in 
and destroying wha t could have been a good program. 

Program OperaUon 
Memory Manipula tor (see listing 1) allows you to in­

put data in ither hexadecimal, ASCII, or decjma l, store 
th data at any location in programmable memory, and 
list it in any of the three forms on a video display or a line 
printer. Each function of th program js ess ntially inde­
pendent of the other; the only routines shared are the 
hexadecimal-to-decimal conv rsion s Hon at Urie 5000 
and its reciprocal function at 6000. he remainder of the 
functions can be inserted or omitted as you see fit. The 
program uses about 3600 bytes of memory; how ver, this 
can be gre tly reduc d by dele ting remarks and using 
multiple-statement program lines. T here are not too 
many remarks, because the program is ·ess ntially s If ­
explanatory. Text ccmfi~uied ot1page362 

JS6 Otlob.. I Q3l ® llYTE l'llbllali<>M !ru: 

listing 1: Memory Manipulator program, WP"itt r1 ir1 Radio 
Sll'1ck Let,~{ 11 BASIC. This program takes d'1la inpt4t as ASCH 
characle1'5, dr!cimal m1mbl!rs. or J1exadecimal mimbers and 
places th!! lrexadecimal equivalen ts frrlo a spedfied tiirt?a of 
memory. 11 also can read l1e:r<idecimal data from memory and 
display it fn rmy of the above fo rms. 

10 'HEM MANIPULATOR 
20 ' BY LOUIS P, WITTr JR , 
30 I 

qo 'THTS ROUTI NE ­
50 ' F'OKES 8. F'EEKS IN 
bO I ~iEX 

I70 DECIMAL 
ao ' ASCIJ: 

90 ALLOWS ALL ADDRESSES I PUT AS HEX
I 

9'1 CLEAR ~ DO' 
9 5 O'EFSTR A-C 
100 I' 

110 I MENU 
120 CLS IP RINT CHRl(23) 
125 f" RINTIF'RINT " 
MEMORY MANIPULATOR 
130 PRINT · 1 HEX P'mcE 
140 PR NT'~ HEX PEEK 
150 PR NT "3 DEC POKE 
160 F' RINT"~ DEC PEEJC 
162 PRI NT"5 ASC POVE 
165 PRINT "b ASC PEEK 
170 F' RINT : F'RINT 
lBO IN 'LJT"SELECTION 1 >N 
190 ON N GOTO 1000 . 2000,3 o a o ~ 'IOV017000 ~8000 
200 GO TO 12V 
1000 PRINT 'PDKE MEMORY 
1010 INPUT START WI H"IXt 
lOZO GOSUB SDOO 'CURT TO DEC 

Lisling l rnn linuea ·cm pn·ge J58 
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256 sw:itch sel'edahle 1/0 ports for memory bunk addressing8/16 bit transfer 
for 8 .& 16 bit systems Hordware and 51Jffwore bunk select in 8K/32K s.egmenh 

Parity dHl!ctfon with i:nt·errupt and lED indicat ·on 

•• 64K/ 256K 
S-100 RAM 

- -ds each $595•• 	 - · ar '. 4 ior $.229564K. Bo 
~ ~J 256K B d each $2495 

• 

Full DM.0 <0pobility 1°' · ·· s 4 fOt $9495 	 .oar 
l4/20/16 hit oddr"' decoding 	 M rcC'c 696 a · ti~,Qj;//J 	

..• 

·ifi1"/Q/~ eels~ apoc ca ons 

Addres:s s1tledion on any 8K/ 32 Kboundary 	 .. 
• 

••::~:: :~::.:: :::::~.:.:.:d:::.~::~:·.:::• he noiOen ' S-100 sys~ 	
• 

• 

•• 

See our catafog for many other fine S·100 and Apple Boards including: - Analog to Digital 
Converters ( 16 ~ 256 channels; 1.2, 14, or 16 bit accuracy; 30, 40, 100, or 125 KHz; 
programma.ble gain; timer/counters) - Digital to AnaJo.g Converters ( 12 bit accuracy, 
3 microsecond conversion ) - .soa6 CPU Board - E/O Boards - 1GK Static RAM - Real-time 
Video Digitizer and Disp.lay. 

TECMAR, INC. 
J:NC. 23600 Mercantile Rd. • Cleveland, OH 44122 (216) 464-7410 
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Subroutine Pa.ckageII 
I CA.LL o r WRITE to r D1ET AILS 

LEAPAC SERVICES (9 16} 381-171 7 

1"245 M-edlterranean Way 

Sactamen.to, Call1orn la 95826 

SOFTWARE PRODUCTS 

1THE ART OF ELECTRONl'CS 
Paul Horowitz & Winfield Hi I 

B~pas.1 Capae:ltol' · Lnd lnchiclance • lmp•ehnce · Op-Amp · Ml):r~el Switch 
3-TermlDal Re11 ulalBr · Em Iller Fullawer CurrenI Sou rCie · Pre~isjo~ 1110 
Gon lused by the other half of ele-ctmnics? Tire Art of £/ectron­
i.cs combines acomprehensive stand-alone treatment or both 
analoqanddigi!al erecrronicdesign, boot-strapping tile reader 
through to an advancied level ol design proficiency.Thisfresh 
nori-rnathema!ical view of electronics em phasiies ci rcu1desigfl 
and implementation, illustratecl with huridrecls o exarnp1les 
stressing the lradeolfs irivolved in the choice ot circuit configu­
rations . device types, and component values. It pro11ides an 
easy ·entry inloelec ronicsfor he inexperienced , yet it.s we.alth 
ol valuableinsights and techniques malkes it .ao ideal reference 
fo.r the c.o mpute rhobbyist, specialis.t. or electronic en:gtneer. 

$24 .95 
CONTENTS YES! Please send mo I/NJ Ari oJElaclranfi;S 
1. Foundations CAMBRIDGIEUNIVE RSITY PRESS
2. Tr1111sis,o rs De11t. E
J . ftlldbat & Op;eralional 32 Easl 571h St

Ampliliers 0;w York, Y 10022 
~ . Act1~e filter$ & 0$'Cillator$ 
5. Vol!age Regulalors & Na.me--------­

Power Ci rcuils
6·, Field-EUect Tra11sistors M(lres$ _________ 
7. Precision Olrc11its & Low· City

Nois.e Ted111iques --------- ­
S1.a1e ______z.1p___8. 0111l1a1Electro11lcs 

9. Dig ilal Meels l!naro~ 
10. Mli11oompu ters O Paym~m eBcfose~ 


1, Micmproce:s:.ors 
 D Ma$ter Ch,arge ln1erb:ank *-­12. Eloclronic Co11s1ruclion 

Techn ques 0 VISf\ 


13 . Hlg~-Frt<1ue11ey & H l)h ­ Card , ______EXJl.- ­
Sp~d Ti!'Clhnlq~es 

14 . Measurements & Signal

Proctssing 


P.rogr•m.mlng Qulckl·••··------ ­
Listi~rg I contiriu~d: 

1030 N~x ' START WITH N 
10lf0 X-N 
1050 GDSUB 6000 ' CVRT TO HEX 
1060 PRINT "HEM~>·xs ; 
1070 INPUTX$ 
1080 COSUB 5000 ' CURT TO DEC 
1085 IF N) 32767 THEN 

N"'-U<65536-N) 
10 90 P·OKE N, X ' STORE 
1095 IF N<O THEN 

N=6SS36 N 
1100 N~N 1 'NEXT CELL 
1110 COTO 1040 'LOOP 
1111 • 
1112 • 
1113 
111'1 ' 
2000 ' RE~D MEMORY 
~010 INPUT " l FOR CRT 

2 FOR PRINTER •;p 
2020 IN PUT START AT ";xs 
2G30 GOSUB 5000 'CURT TO OEC 
20110 N- X 
2n5 0 INPUT " END AJ•;x~ 
2G60 GOSU~ 5000 'CURT O DEC 
2065 CLS 
207 0 · IcX 
2080 FO RN-N TO FI STEP 16 
2090 X-N 
2100 GOSUB 6000 ' CURT TO HEX 
2110 PRINT X$ •;) •; 
211 5 IFP-2THENLPRINTX~·~> "; 
2120 FOR H-0 TO 15 
2:1.Z5 R o::f'HM : I F .R>327e7 

THEN R0 - 1X(b5S3o-R) 
2 .30 X"'PEEIW~() 

21qo GOSUB 6000 'CVRT TO HEX 

'150 X$~RIGHT$<X$o 2) 


ZloO PRI NTX$;• "t 

~ 1 70 IFP~2THEN LPRINTXi :• • ; 

2100 NEX T M 
218:5 PRINT 
2187 IF P~2 THEN LPRINT" • 
2190 NEXT N 
2200 GO TO 12 0 
2210 I 

22 11 I 

Z212 I 

2 213 ' 
2Zl'I • 
3000 PR!NT "DECIMAL POKE MEMORY 
3010 lNPUT"START ADDRESS 1 •X$ 
3020 GOSUB 5000 ' CURT DEC 
3030 N<=X 
3040 x~N tGOSUB &000 
3050 f'RINTXt.~ 
3 06 0 I NF1 UT J 
3065 IF J ) 255 OR J ( O TME N 120 
3070 R;N : IF R>32767 THEN 

R:c- 111!(65536-R) 
3090 POl{E R rJ 
3090 N'"'tHl 
3091 II 

3092 ' 
3(193 I 

3094 • 
3100 GOTO 30 '+0 
"ll 00 F'iUHT" DECIMAL PEE•( MEMORY 

Listing l contirwt!d 0J1 Jmge 36-0 

C Ire: le 5'13 on lnqulry c<1rd. 
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Jack McAlister had 

$12,000 worth ofpower tools. 

Here's why he sold them! 

"My shop u1as quipped with com mer· 
clal tool in which I had an investment of 
$12,000 or mor 1sold all my ma hine.s 
at a .nice profit. and pur hosed one 
Mark V ... l .on do·onyt.hing I wa.s doing 
on all the machln • this g:ive.s me a fot 
mor room and I have severa.! thousand 
ln t11. bank What more could I askfor?" 
- Jack McAlister, Tu cker, G orgia 

Jack McAhster learned someihing hat a 
~ot of woodworkers, from beqi n· 
ners to experts. already know. You 
don ' 1need ashop full of e pen· 
sive poi.wer equipment to do just 

boul ny ;ob you could im· 
agin , All you need is a 

hopsmi!h MARK V. 
The 5-i~l tool that does it 
all. 

The Shopsmith MARK V Is 
actually a complete 
workshop ln a single, 
compact unit no bigger 
than a bicye:le. One rug­
ged. predsion·bu ~lt 
motor powers five basic 
tools: 10" table sa . 
16lfl' vertical drill 
press. horizontal bor­
ing mac:Nne, 34" la.the 
llind 12" dLs.c sander. 

1t c)CtuaHy lets you 
do more than indi­
vid ual p0~...er 1ools 
because you can 

borrow reatures from one tool to enhance 
lhe cap bililies o f anolher. And it's so easy 
lo use that fte:r only 3bout an hour's 
practice. you'H b able to change from one 
furlction to anolher in less than 60 seconds. 

W11h the MARK v·s capacity and pre· 
cislon. you'll soon find yourself gettlng 
proressional results on projects you nov.i 
wouldn"! dream of lackling.. You'll discover 
~uhy we call the MARK V MThc tool to sl rt 
~uilh ,.. the sys1em you grow with." 

Find out what Jack McAlister and 
250,000 other MARK Vowners 
already kno.w. 

Dor1'I you owe it lo yourself lo find o ut 
more about the MARK V - the single 
machine that can actually rep.lace 

12.000 or more in 
pov..rer toots - yet costs 

}ust a rraclioo of that 
figure? 

'


Mail the coupon today for your 
:FREE Information Ki t 

Find out more about the amazing 
M.t\RK V. Simply m il lh coupon below 
.-nd we'll send you a FREE Information Kit 
Your Kil wiH Incl ude a booklet. '' Whal To 
look For When You Buy Power Tools." 
p lus all the details on 1he incredible 
MARK V. You' ll also learn how you can 
actually use it in your home. for. fu ll 30 
cl~ys. without risking a· penny! 

Shopsmith !Inc.. 

• 
Thoe Home WorkSl'IOD Company 
7~ Ceatet Orr.·e 
Vanoa11&. Ot110 4~377 

Mail this coupon today! 

1i a~~~ --;:;-3~;--------,11 
w ......... a.....'6.111 


I 	 D YES! .......... ..,...i '"" ""I' .FR SE 1mr.rm.,11.,.. li•1 II 
'"" •h~· ~1 11-v-i 11~111.. i.'1-·~AK V4i11dl.ldiiri,tnlu:S1raft!d b:mch-ur a.nd '" \l.i'hli1 
To ln<>k f0< WlW'B y.,.. fl"Y' P""''f' lfMl5• b<,..i.J 1 ... PIL .sll It.. 'l I 
dell.1il~on t..,-wl ca11 l.t.1!1.L·U5-e ~hrMARK V 111 homi". wlJhi 11• ri lf1 30 / 
d.oY' I U~l'i !ll"d d"'1• I 111• ;.,f,lfmllll•.., I• l'REE ~nd I am 1a1drr 
na tJbli'!lillllrn.. 

I 
I•\<I•""" -----~------------- I 

C••ii-----------------~-- l 
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13SO E. Edinge•. Uni! CC Santa Ana. CA 92705 (714~ 55S·3972 

BR.CAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GH.Z 

only 
$295..00 


Wllh buHt-in-converter to channel 
2, 3, or 4 o~ any standard TV set 

'Ritr.Ne>e·. 	 U ne of sight lo 250 mlles 

SCOPE: 	 Wiii rec1ti~ wi1h1n U1e r reque11~ y b~nd fro rr1 :;.~le l 1tes. l)r1m ry 
m1c row1we sia 11ons. arHI repeale r m ic r Dwa ~e boo~ler 
s~ations 

I CO T'IONTS: 	P, C!l<.ag; Cl in Hl"''~ 1'9"~4 1/2" eonugatl'Ml ea11on comp lete 
wi1h· 

• 2~·· 01&h •· 300 Ohm 10 7-S Ohm Adap1 r 
• feed ·Heim Re-ce1.-er • 7 50 Ohm 10 30~ Ohm Adapt r 
• Moun~ 1ng B rae .el • 00 F c Coo~ Cabre with Connec tcirs 
• ou n11n9 C lamp •· J Fesi Coa~ Cat:l1e wl ~ h Connecio rs 
• In s1 rucl jo ns 

WARRAN TY 
um day~ lor all lac tciry dehi-ccs nd Ice 1 romc la 1I u res ro r nmma1 
us e~~ · an d lland h ng Oeiec11•.•e sub assemblie-s w il l be replac d 
w 111'1 new Dr ra-manulactured sub asseml)I ~ on a 48 hour xch ang e 
guarmncee. 
This sya~em is 001 a k11 a.nd rOQ.'J iro:s l1Q ;id<ll lfl'lal dti.,c Of oouiomenl atller IJlan 
~TV ~t 1Q pl ~co "' c:per~ t1tr1 DEAL!EFI IN.CUI RIES INVITEO. 

Pro1r•m1111n1 Dulckl••------
Lisllrtg l 	amtim.i M-1 ~ 

~010 	INPUT*l FO~ CRT 
2 FOR PRI NTER "tF' 

•ozo INPUT"START ADDREss • ;xs 
4030 GOSUB 5000 ' CVRl DfC 
40'! 0 N.,,,X 
11D SO INPUT "END AODRESS " tX$ 
40 55 COSUB 5000 
40•57 	Ct..S 
11060 FI"'X 
~070 FO ~ N "' N TO FI STEP 10 
108 0 X ~ N t GOSU~ 6000 
110911 PRINT XS""' >w 
•100 IFP~2THENLPRINTXS•,,,) • ~ 

11111 FOR M"'O TO 10 
•120 	R;N+M ~ IF R>32767 THEN 

R"'- lt:'.( 65536-R) 
1413 0 PRINT USING *tt ~iP~EKlR); 

4110 IFP"'2 THEN LPRINT USING 
•' ttt 	• H·EE ~' rn > ; 

11150 Nl::XTM 
"1 160 PRINT 
4170 IFP;ZTHENLPRINT" • 
'llBO NEXT N 
1190 INPUTZ$ : GOT0120 
'l:?OO ' 
'1 210 I 

4211 I 

'l21Z I 

4213 ' 
'lZ l 4 I 

SDOO 'X =DEC VALUE OF XS(HEX> 
5 010 X=O 
~015 IF lEN<X$) ~ 0 THE N 51ZO 
502 1l Al,,,lEFT$(X$,1) 
::iD:3D X1"'i:1SC<AU 
SO "lll Xl.,Xl-49 
51)50 IF X1 >9 THEN Xl=X1-7 
5 060 IF X1 <D OR Xt >15 THEN 120 
5 O 70 	 X=X:U 6+X 1 
~ 0 9 0 	 Xi~RIGHJ$(X~,l~N<Xf)- 1) 
Sl.O D GOTO 5 015 
5120 'lil!EHJRN 
51 31! I 

51 40 ! 

S1"11 I 

Sl'iZ I 

6000 ' XS ,,,HEX VALUE OF X 
6010 X$"' 1 

I 

6020 FOR Q=3 TO 0 S .EP - 1 

6030 XlcFIX <X/16[0) 

60110 x~x-x1~ 16ca 

60 5 0 Xi;X HS 

6060 IF X1 ) 57 THEN X1-X1 +7 

6~ 7 0 X$,,,Xt+CHRi(Xl) 

6060 NEXT ~ 


6090 RETURN' 

6091 ' 

609"' 	 ' 
6093 	 ' 
60911 ' 

7000 PRI NJ • Ascrr POKE " 

701 0 I~P~T·START ADDRESS"tX$ 

71120 	 GQSlJEl 5 0 0 0 
70:3 0 N"'X 
7o.:ia x .. N 
7 Cl5 1l GOSUIEI 60 0 a 
7 06 0 PRI NTX$•~>• ; 

7 o70 A=!t·mEn: IFA- ~ • THEN7 o7a 
l.is:.lir.ig l caP1ti1med im PtWe 362 
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When it comes to 

microco1nputersoftware 


we wrote the book. 


LIFEBOAT WORLDWIDE oHers ~ou lh:e wor'Jd'slargesl Iibra ry of software . Ccnlacl your nearest dealer or Uleboal: 

1
I Mail coupon to : Lileboo~soda;;;;, - ­

lGSI Third Avenue, N w York, New York 10028 

or coll (212)890 .0300. 


1n1..wi Gml*t L•I~ ,~14C••IH SAR\ I Pleaso, send m a Ir o L.i i boa! Co1alog. 

:I< 1~1~1 rn•r I 10 Gi1n!le "'Chl'lu d• C. ,. · O Ploaso s ncl m l'..Uelin<>s suba.criptlo ~ lnlor ma lion. 

~ ll!M~ ~[i II r,.,,,.•n-1 ??i~?i~:~1,.nc. I Nam• Tulo 

loin 52136tJ llSOfDI ,.. 2~103 1f\J8UClPAAISI I ---------- ------- ­

·r cami;i•my 

1Lifeboat A-1::.:~• Stal Zip_.....___ 

SoftwaJ"e with full support 	 ' 
l_:u::::~~·~Q=lr~1~M=~ Co1po= on_. _ 

How do you slay up-lo-the-minute 
wi th the rapidly changing world of 
m1crocomputer software? Get the 
Lifeboat Catalog. 

The Latest Innovations 
The new LHeboat Catalog is packed 

wilh the lal&sl state-of-the·art soflware. 
And if we·publish a new program oiler 
lbe lalesl cata)og has gone to press. we -0S
enclose a flash bulletin in your copy. 

The·Greatest Selection 
Because Lileboat is the world's largest pub­

lisher of rnicrncomputer software. our catalog 
oHers you the greatest selection of programs fo 
ness, professional and personal use. Ou more ihan 
200 programs range from in teg"rated accounting and 
professional practice systems lo ·office tools for book­
keepers and secretaries to sophislicated loo]s for pro­
g-rarnrners. Included are business systems. wOTd 
processorS, programming languages. database man­
agement systems, application tools and advanced sys. 
!ems utili.ties. 

We specialize in software tha t .rnns on mosl small 
busjness computers. Our more than 60 media formats, 
including floppy d. sks. data cartridges. magnetic lape 
and disk cartridges• .support weH over lOO computeT 
brands oi domestic and foreign manufacture. 

Get Full Support 
We give lhe crucial dimension 

of after·sales service and fuU 
s.upport to everything we sen. 
That includes: 
• A telephone hotline where 

-pOf' technical andcuslomer service 
,...\t'n tul\ SUP representatives will answer your

•t....ate "' · 	 •1h d,1 ,..,. 	 questions• ours a ay. 

busi­

-~- • An update service for sohware and 
documenlaHon. 

• ·Telephone. te.lex and mail-orde service at the 
New York headquarters and a ove seas offices in 
England. Fronce. Swilzerlcrnd. West Ge1many cmd 
Japan. 
• Export service providing software delivery lo six 

conlinents . 
• Subscriptions lo LUelines 1 

• the monthly magazine 
thal offers comparative revi l!lws, lips, techni.ques. iden. 
tl!ied bugs and updates that keep you abreast of 
change. 

Get It Now 
Life.boat now serves l·ens of thousands o( satislied 

cuslomers wHh our breadth ol up-lo-date. fully tested.. 
fully supported and competilively priced soUwcrrn. 

You may nol need aJJ we offer, but we offer jus whal 
you need. Afler alt we wrote the book. 

Circle 200 on Inquiry care. 
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The 

Priee 

Isl\Iiee. 

lutroduetory offer.. . s2425 

Basic system with: 600K bytes . , ' • 
• 1.2 megabyt@s $2'990. 
• 2-4 mega.by·tes $3490. 

Single Boa:rd Technology 

A ZBOA CPU combined with the CP/M operating system opens 
new vislas lo sottware av~ilabi l i ty for elght-tlll micros. FORTRAN. 
COBOL, :BASIC. APL, PL/1 and Pascal are available now to accom· 

modate today's scientific. educalional, sophisticated small 
business and persona l system users. 

e 4 MH z ZSOA CPU e 2-serial ports 
• CP/M ,2 operating system • 2-parallel por s 
• 64'K 200ns main memory • 4-counte,r/ timers 
• 8-incll dual floppy drives • Hard disk options 
• 50-pin expansion connector available 

El 
Quafltily discounts are available. 


OEM lnQuirirss are mviled. . Please contact: 


I • Colonial Data Services Corp. 
' 105 Sa11lord Street. Hamden, Coonecticul 06514 

(203) 288-2524 Telex: 956014 
CPO,. is a•f4,l1s1 er~d ~rad'emark a 0Jg1tal Research. loc. 

oOO Wu II rolQiHi Kitl;)ll Ei.ao.o(WI 
Cmt t'otlf.t"'a.~nll!SD«~b>/lhil-Mffrp 
DI ~Jl'~ Ind t.om0f1*J M"liD DMJit.'41001 
.hNOQUil~ Yoo N!'a b«'rlapturad 100 
tuOU!Jhl to1twr Cm-I"' lOf r-wr1~abon by VII' 

•e..:ied SS f'.'1QITI hOu1Q~bthltd1ne 
:1LDru::d ct N ~on 1J.lit;mg ~1" ;ro­
idut.H I ""1liJHK tJl •9S pidil!M lubyb.io.lld W'!llt 
1"'1 butldJ l'ltl 9''/H A lO'f'Oil Your no. 
rmtt.on ,.,nd thti Nu .. iM f".nt.ano lillUPfli 
CIJJllfl~ O"!!lf'in -....-. 
C1111k'i wet I I ' • ".1n .lciO"l 8\t.'Mtmu 

u-~-MIJSE ..mMC>nv " '""'""' 
lit"dQt.uC• mli"'i J~ Ut;ep..,..~ 

111in tcrt < .. .or tt>J compu1t-" tr,flCW"a Cldi1i. 
'Wttllltr.-1 ·• g~Rt..an uo&.mrttd Yimi!lr orcas1i. 
~II U'I tnot .. ~IR I O~ lhwn lht'! lnl 

F<><tno•PIJlell-~1 P!u ..1o•bl< m~ 

<£ASTLEnOLFEN'STEIN­
D-r S.l;M S WO.rmr 

.-.1C!.:-_· ­__'~-~~--- ----~~--------'1'·~ ,;;;..-­ -· :ro-...--. . >J._,.., Wl.r\6 ,., ..... 

... ~ - • I 
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Pro1r•mm1n1 Q.ulckl,••------­

L isl ing J cotHitn.tfd; 

7075 PR!NT A 

7 08 0 R~N : IF ~)32767 THEN 


f"\:::;-ll«(65536-R) 

7090 POKE R•ASC(A) 

7100 N=N+l 

711'0 GOTO 70'+0 

7111 • 

7112 
 I 

7113 • 

7114 ' 

8000 P ~ IHT•ASCII PEEK MEMORY 

8010 INPUT•! FOR CRT 


2 FOR PRINTER ;p 

8020 INPUT .START ADDREss• ; x$ 

8030 cosus 5000 

80 40 N"' X 

8050 INPUT ENDING ADDREss• ;xs 

8060 GOSUEJ 5000 

9070 FI=X 

ElOSO FOR N~N TO FI STEP 16 

8090 X'-=N : COSUB 6000 

8100 PRINTX'$• ,,,,> •; 

8110 IF P~2 THEN LPRINTX$" ~> " ; 


8120 FORM~ D TO 15 

8130 R;N+ H : IF R>327b7 THEN 


R"'- 1* ,(6S536-R) 
814 0 J=P·EEl«F'<> 

I 8150 IF J ( 32 OR J >127 THEN 
J=-16 


816 0 PRINT CHR$CJJ; •; 

8170 Tff;2 THEN LPRINT CHRS( J);• 
 I ' ""• 
818 0 NEXT H 
8190 F'R NT 
8200 IfP;ZTHEN LPRINT• • 
8210i· NEXT N 
8220 INPUTZ$:GOTO 120 

8221 END 

9222 I 

8223 I 

9224 ' 

'f,f!if co11tin11ed from ltll~e .35o: 

Under Level U BASIC, POKE and PEEK first convert 
their operands to 2-byte signed integers, havjng a range 
of - 32768 to +32767. Since memory loca tions can go as 
high as 65535, ,thjs range would be inadequat . The se­
quence before th POKEs and PEEKs (such as line 1085 i.n 
listing 1) works out the integer vaJue that will prop rly 
address the location you desire . If you 're operating a 
16 Krbyt.e (or less) machine, you can omit these 
statements . 

Ther are no formal. exits fro m tl:ie loops in the pro~ 
gram sect.ions, so an inten tional ·error or the BREAK key 
must be us d . Usually this is bad practice, since re.running 
the program will lose varia bles or leave a job half done. 
In tnis case, it is accepta.ble becaus arguments,are not be­
ing passed from s ction to section. 

Using the Program 
Before you load this program, set aside some high 

memory by means of the MEMORY SIZE7 parameter; 
otherwise, you can destroy the program as soon as you 
POKE anything into memory . 
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Nc\"'r WEBSTE.R'S 

HAYDllN BOOKS PUT 

THm WORLD O.F MICROCOMPUTING 


AT YOUR FINGER I IPSI 


MrCROCOMPUTER BUYER'S 
GUIDE (Webster) A detailed reference 
guide u~eful to both nrs1-tlme nd exper­
ienced users. It prnvldes extens.ive informa· 
tlon on the wide variety ot microcomputer 
systems and suppliers. including new 
J"panese products. Each microcomputer 
syslem description ~ncludes a brief over­
view, central processing sy tems. peri · 
phemls. software, prtciug and main office. 
Business. educational and profession. l 
appricalions of microcompule1 systems are 
clei~lled The book Is divided into four 
secllons: Microcomputer Theory and 
Applica ·ons: Independent Softw r Pro­
ducts; icrocompulers and Microcomputer 
Systems: CRT Display . Plin ters and Print· 
~ng Terminals.. Includes gtossary , char1S, 
graphs and illu5'tralions . 
H29·8. $25.00 

························· ~ ···· · ·····~·. 	 .
. 
ORDER TO.DAY! • 

Hayden Book Company. Inc . .: 
•

50 E$sex S1 .. Rochelle Park , NJ 07662 
• 	 PJe~se S€nd me lhe book{s) ched<ed on 15·do!!y 
: 	 FREE e ~mmalion Al he end ol tl>111 rim . I will 

send paymenl plus post<I and ~ndling , or r • 
turn 1he book Is) and owe 1101hin9 . On ~ll pr ·p~ld _ 
V!!Hl or ;)Ster Cl)rd Olfdel$, publish r pi!~ post· 
~ nd ndling R ·~id nl$ oj NJ &nd CA must 

dd s.;I r.11:x ~m of lnd .-•!dual o cerln.g mu s1 be 
fill~d I~ Pll~' rnl?m mus1 a.ceomp<>ny ord;!fs from 
PO Ba~ Nu mbefs OJfer good In US only 

'= 0761-2 -: Sl62·X I 518.3-2 . - 5129·8 =5177-8 - 5200·6. [ 5 138·7 :J 5178· 6 :J 5430·0.•. --, 5182·4 =5767·9 . 

PROGRAMS FOR BEGINNERS 
ON THE TRS-80 (Blechman) A 
valuable book or p:raclical and ~nteres:Hng 
programs for horn!? use' lhal can be under· 
iood and used imm dlatcly by lhe begin· 

ner in personal compu t r programming. 
Learn step·by·step how 21 sample TRS-80 
programs work. Techniques are described 
lin -by- line within the programs.. and a 
unique Matri-DexT rnalrix Index enables 
you ro locale oth r progr•~ms using the 
same BASIC commands. and statements. 
Detail cd scriptions. complete lislings, 
explanations of what each program do s. 
(j nd instructions for modifications included. 
5182·4, $8.95 

PROGRAMMER'S GUIDE TO 
T,HE 1802 {With An Anembler 
For Your Mach,ne.t (Swan} The 
0111 o.o:;sembly language primer that /ms on 
assemble ! Herc's a worihwhi!e le t ~hat 
teaches as.sembly languag for the 1802 
microptocessor. Coverag lncludes v ry­
thing from the binary number system and 
the fundamen1als of machine language, to 
th d v lopment of a umr'king 1802 as­
sembler. imple wrilten in non-1ech nical 
language, the texl i intended for •he 
be-ginner, bul conl. ~ns infarmalion 1hal will 
be appreciated by experts. 
5183-2 , $7 .95 

HOME COMPUTERS CAN 
MAKE YOU RICH !Welsbeckerl For 
every home compule:r owner·and non· 
owner interested in spare-lime income 
opportunities. You'll be introduced to the 
microcomputer ~ndustry, types of people 
involved in it. and how to learn more 
aboul this ne~11 field . Discusses basic princi· 
pl~s ol making money, frnelance ~vrlting, 
programming, consul15ng, lnven1ln-g, in.· 
vesling, and much more. 
5177·8, S6.50 

Availa1ble at your local computer store! 
Fo,r iOTders and lnqu.trle5 C'all Tori .Free 

PROBLEM-SOLVING 
PmNCrPLES FOR 
PROGRAMMERS: AppHed 
Logrc. Psychology, and Grft. 
( ewis} A v ilu ble iest for improving your 
problem-solving techniques in computer 
programming. Provide problem-solving 
background and alternate solulions. Intro­
duces basic building blocks of problem 
solving, lndepende111 prescriptions. arul 
remedies for typical programming prob· 
I ms. A pedal ch pter on •h t -down 
approach and a section on debugging 
included. 5138·7 , $ 9. 95 
(Sped FORTRAN version, 5430-0) 
(Specia] BASIC version. 5200-6) 
(Special PASCAL 11ersion.,. 5767·9) 

BASfC COMPUTER 
PROGRAMS IN SCIENCE AND 
ENGfNEERfNG (Gi!der) Save time 
and mon y with ihis collt>elion of 114 
ready-to-run BA IC programs for lhe 
hobbyist ll"d engineer . There are programs 
io do uch statistical operations as me<1ns. 
standard devia ·ons averages, curve-fltttng 
and interpolation . Th re ar programs that 
design an1enna . fllrers. attenuators. 
ma1c:hing networks, plotting. and histo­
gram programs. All programs h<iv bl?en 
te-s.ted and are fairly universal. 
0761·2, $9.95 

BAS.JC COMPUTER 
PROGRAMS FOR BUSINESS: 
Vors. 1 & 2 (Sternberg) A musi for 
small businesses using micros as well a.s 
entrepreneurs. E.ich progr-. mis docllin~mt· 
ed with a clescription of as functions 3nd 
opfa.ratlon. a complete listing in BASlC, a 
symbol table , sample dala, and one or 
more samples_ 
5162·X, Vol . 1, S9.95 
5178-6. Vol. 2 , Sl0.95 

~~· -..=:__ ·~­---== ~-=~~=' ::==' 
-~- ~ ._.__ ­.._-~-~ .......- ........... -­

·•· .. 
•· N~me~~~~~~~~~~~~-

8 1100-61 t -0856 
-
~ -

so .Essex Street, RocheUe Park, NJ 07662 .Book Com"jtany, Inc. 
Circle 166 on lnqulry eara. 



[f you use the program to convert a short routine Io 
decimal so tha't you can place thi;: converted codes into a 
data statiement of another program, load the system. tap 
containing the data to be converted and use the decimal 
PEEK function in listing 1. All address.es are given and 
returned in hexadedmal. If you want the address.es in 
decimal. rep1ace the GOTO 5000 statements folJow ing 
the address input wit.h: 

N =VAL (X$) 

AJso, check inside the display loops for similar changes. 
Memory Manipulator can be used to examfae the con­

tents of any sect ion of memory. [f you have a program in 
memory that· works (ie: you al ready spent a night de­
bugging it), you can use the hexadecimal PEEK function 
to get a hard copy of the cede in memory . (S e Iist ing 2. } 
]f y .ou 're ev·er sear~hing for a particular routine in ROM 
{read-only memory), this function could be equally bene~ 
ficia1. To Hnd the subroutine, insert a few lines into the 
program i11 Iisting 1 that will test the con tents of the bytes 
it reads for the machine instruction you are looking for. 

For ec.Xarnple, if you want to find the routine in the 
Level nBASIC ROM that conve"rts values o str ings for 
display, change the print lines in the hexadecimal PEEK 

ComP-_lete 

For co mp.lele 
e.x pan~ i o n , 


Ulou g ht 


Male Series, 

lhei< own , 


AIM-Mate Series expansron, including RAM (to 4BK) , 

PROM, 110 , video and floppy disk interface, STD BUS 


AIM 55, 
Expansion 

Fo re:­
Prod ucts 

bri ngs you the Al M­
queil lly 

e;(pansion products. with 
pr ioe, pe rfo rmanC!!I and versa~ ·, 
1mty lhat pols th.em i11 a c 'ass of '-.._""­

~ 

i.n lerrlaoe, par~ly pro1ec1ion and more, le!s you con­
t! gure the kind or syswm you need. 

The com pacl AIM-Mate case puts i t al I togel her in a 
sturdy, poriable. d1;1.s k top unit 

W rl te today lor· complete· d'elai Is on lhe A IM·Mate 
Syslem- AIM 65 expansijon products for the 
prnrcss Ional. 

PRODUCTS 
FORETHOUGHT 

8i07U Dukhoba~ RQ..11 t;1, &!gene, Orngon 97«12 ~5031 485·<1!575 

section so that H only prints when the next 3 bytes con­
tain the numeric codes for a CALL 0033 Z80 instruction. 
This approach won' t be fast and you'll have a 1ot of 
searching lo do, but it beats rewriting a routine that's 
already in the machine. 

This program was writter1 with th in tent ion of adding 
and changing the code as speda1situations arise, so make 
alterations Freely .. 

Perhaps "hex-a-phobia" will be cmed in short order fr• 

listing 2: Sample 011tp11ts of the program in listing 1 sJiowing the 
ontimts of rne:mory lo.cations hc::uidedrnal 4AOO to 4AFF. Lisi· 

ing 2..a sl1ows Ihe equivafon t· ASCJ.l dmracters. Note that loca­
tio115 whicfJ contain codes 'tot assoiciat.ed wit11 printa.bie A SCII 
cJinnict flrs are d isplayed as dots (.)_ .Ustings 2b mid 2c sh ow the 
decfrnaJ and J1e::rndecimal equivalents, re-s pec.lively. 

(la) 
'IADO") : > J . l'I 0 
'!A l D•> l ~ ? J R II l'I 
1A2D•) R 3 2 7 a 
1it3~·> r.: j ( 6 s ~ 3 6 Iii: u.,~A'rn•).J 
'\115~ •) { R ... J • 

+ 
•I" 

,. 2 
-'11160 • >+ t + 
·'il'-70•>1r R . 7 .J 6 . 'i'I .J 
qAIJD >~ J J p :? .' ,n'i'D •> ' .J T fll J ~ ;: 
qAAD •) I l 2 0 .J h 
•\AFIO•) .J ~ .... ~ 


~fJCO=> ..i 1. .J ... 

~Al)D='>J v . .J I x . 

~AED=>ll E c v L u E: a F )( I 

q ~FO=>H E '.( "" .J x 0 IC 


(2b) 
1AOD ~> 61 6? 3~ ~9 20 74 l 16 129 JZ 
9AIOA •> 32 77 21J ~a :i2 rn'? 3:! ~9 ~e o oJ 
q A11•~> ~J 7 2 1 16 8.2 213 7(1 2'0'5 77 32 513 
q nJ~=> SB liJ 32 "!12 212 5~ 55 !'l'I ~m 32 
1 ~2R=) 32 202 10 <i2 n 3Z 32 02 "Zl:l 20& 
~~~2=> 206 ~9 207 u 51 53 !I! S 'l 2~6 ll2 
1A3C=> 82 ~l 0 llS 7 4 16 170 32 ! '?1 32 
qr.~6=) 32 3'1 32 :JS '.JS 32 31 St 229' ~o 
qr.50•> 40 ai ~1 ~9 7 ~ ~4 lfi 11 3 90 
q ns~-> so 213 5o .32 20'2 17 5 3" l9'1 10 32 
q•&4=) 32 32 32 32 32 32: 3~ J5 J5 32 
q r ~~=> 32 31 5~ 229 ~o ~ 1 5 \? 0 P6 71 
qn1a-> 7 ~ 51 16 135 7.7 13 2 7~ 6~ M l71l 
11\ll"=> L7B 0 1~6 7'1 7 '1 1~ 3 9 0 2 13 5 01 ~0'.2 
~All~=) ~o~ 175 31 32 3'1 15'i 71 EM lo!. 135 
4A96~> JS JZ 78 0 l67 9"1 u 137 9'0 3 6. 
q ~~O•> 36 ~S 1 ~ 1 19 '!50 0 175 74 lM 16 
iAAAI•> io 59 l17 :!S L 0 71 ll i 16 '!Ill 1~7 
9AIB · • > 1 ~ 7 2S 1 0 19 1 71 10 sa M7 2:'11 0 
q A~E·> 0 199 7 1 H o 16 147' "51 0 "~7 "M 
1AC8•> 7 ~ 117 16 S il H J 0 " 15 7 4 l lEI 16 
1AQ2=> 16 58 11 7 2:5l 0 71 136 l 'i' 'S!l 117 
qnllC=> l1 7 2Sl DB 61 ~8 6 7 3 2 !l6 &:S 76 
iAEo=~ 76 95 6 9 32 79 3"2 88 36 4 ,0 72 
4AF D=> 72 69 oa 11 D 7•1 1~6 1\? Oil 2 13 

(2c) 
~~uc ~>3 D 3£ 22 38 ~~ 14 1 A OE 10 Bi 2~ 4D D5 30 20 ED 

~AlO >2 0 3l 30 00 3f ~ ~ 18 lO '!12 D5 ~[ ~D 10 20 J DF 

~A2 D • > ZO '52 D4 33 32 37 36 37 2 0 CA ~A 20 "Z D 20 20 2 0 

iA3D ) 52 D'S CE JJ CF 28 36 3S 3J 33 36 CE S2 2~ DO ~S 


'A~ D ) 4~ 22 10 82 "0 ~f 20 2Z 20 2J 22 23 ZD 22 3B ES 

• AiSG•>ZO 52 29 3B 00 77 4A 2C 10 SF 0 O~ 3Z 20 CA 20 

1Ao D ~> AF zo EF o ~ 20 20 20 " D 20 2~ 20 2J 23 23 ~o 22 

4A70• ) 3B E~ 28 S2 29 39 00 7E ~ ~ 36 10 ll7 ~ D 00 ll' 4A 

4AOO= ~ ~o 10 BZ 00 92 4A ~ A 10 CT F SD 05 32 c~ ~F 2~ 20 

1A9 0• ) 22 00 9~ ~A :S4 1 D S7 2 D ~E ~ D A17 'IA 5E 10 B.,, SA 

1AA D• > "24 3A 9D 3 3" 30 00 AF ~A 69 10 J A 93 FS OQ ~7 


~AE,D •;.. 'IA 7 2 10 3l1 93 FEI 00 ElF 41\, 73 10 3A 9'3 FG 00 C7 

'AC D => ~A 7 1 10 3A 'i'3 F8 0 0 CF ~ A 7 S 10 3A 9'3 Fe 0 0 07 

4AtH~> 4A 76 10 3A 93 FB 00 FS ~ Al Il l! 13 :ll' 93 FD S!l JD 

•AE D •> ~4 ~5 43 20 :S6 41 1C '!I! 45 2~ 1F •6 20 !'JS 2'1 2B 

iAF D• ) qg 4:S 5B 29 DG FD ~A 92 13 !8 05 3G 00 !2 1B 97 
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~®IB® 

A POWERFUL NEW DIRECTIO'N 


IN MICROCOMPUTER PROGRAMMING 


After many years o f extensive research and development comes lOGO, a powedu I 

new programming language de igned Io put control of the microcomputer back into 

the hands of the programmer. Now chi ldren and adu lts alike can embark on a voyage 

of self-d iscovery as rhey teach the computer to think (not vice versa). Working in the 

LOGO e·rwiro nmen:t can inspi:re the program.mer to "think about thinking'' and, ·n 

effect, become the archi tect of thei r own learning experi ·e nce. Simply stated, LOGO 

represents a g:iant step forward in the world of microcomput·er progr mm.Ing. 

LOGO Computer Syste·ms Inc. is a new company which has been formed to develop 

and distribute LOGO software, hardw,1re t written materia l and t raining services. For 

more informat ion:, contact your local computer dealer or write to us di reedy. 

computer 
systems inc. 

SO Mo'°tarvi lle Bl d. 366 Con gr ss St 
Suite 200 Boston, Ma~s . 
Boucherville , Q uebec U. S.A. 02210 
Canada 14B 6 1 
(514} 641-0966 (617) ·451-2646 

Clr~1e 2Q<3 on In1:1uiry card. 
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Technical Forum, 

Use a Relative· Subroutine 

Call for Relocatable ZSO .Progrants, 


George 5 losey 

Hawaii rn5titut~ ol Mariiie Biology 


POB 1346 

Unive.r:.ity of Hawaii 11t Manoa, Co.-conut lsl~d 


KU1eofo.: H 96744 


Zil.og's Z80 miCFOproc-essor has many improvements 
over its predecessor, the In~I 8080A mk:roprocessor. 
One: nagging difficulty, however. is the lack of higber­
level languages. that take full advantage of the 280 operar 
tfon codes. If you want complete control. o.f its capabH­
ities, assembly-language or machi:ne-executable objec~­
code programming is a must, 

P&T CP/M®2 Supports 

Hard Disk Storage 


for the TRS-80 M·odel II 
P&T CP/M 2 now supports two popular hard 
disk subsystems for the Mod 11; thus you can 
combine all the features of th·e best CP/ M for 
the· Mod II wHh the speed and capacity of the 
hard disk drives. 

Cameo Electronics 
•· uses mature cartridge disk teci'ilnologiy tor 

maximum reliability 
• 	supports up to 4 d rives 
• 	 removable cartr,idges make backup and 

data transfer fast and easy 

Corvus Sys'tem 
• support for 10 and 20 Mbyte drives 

I • 	 special mirror uti lity allows backup by 

:1ogical drive 


I 

• supports up to 4 drives 

UJCXl( i;: Prloo: $ 250 (FOB Goieu11 10, P&TCf'/ M 2·hard 
f~V,. disk version lCA residents add 6'1b Sules ta'!] 

~. Ro~1tt PICKLES & ROUT
J" U' i 

p 
0 00 120b. GOLETA. C 931 Ii> 4 1i;1 s. MI 

[n machine language, 'there a:re methods of writing re­
locatable programs that use a patched :routine for ac­
comp 'shing caUs to subroutines. These methods are 
valuable for fast interrupt servicing and similar applica­
tions, ,especially when prngrams a.re i.n modular form but 
not residing in sp cific memory locations. 

Although the Z80ls operation-code set is weU suited to 
my needs, I grew frustra.te<l when I found more and more 
applications for my microcomputer . Sudden1y, the 
EPROM- (erasable programmable read-only memory) 
based program residing at hexadecima.I addresses E400 
through ESFF had to be moved to EBOO through E9FF. All 
would have been well if the EPROM's software had used 
the six relalive-iump operation codes. The program was 
relocatable, however, becau.se it didn't contain any 
references to speci1ic (absolute) addresses. 

Many programs can be written without using jump and 
ca.U instructions that cannot be relocated. However, jf 
many portions of your program demand the u.se of a 
sirnifar set o·f instructions, such as que.rying an output 
device or performing arithmetic manipulation, the head­
aches begin. Such programs should us.uaUy be written in 
a modular form with a main program tha~ jumps back 
and forth to frequently used suhrouti11es. 

Modular programs use call instructions to acc~ss the 
subroutines. Sinoe the call instruction contains the ab~ 
solute addl'ess o the subroutine (using immediate exter­
nal addressing), the code is not :re1ocatabl.e without 
changing aU of the subroutine.-call addr·esses. The general 
philosophy of modular programming with a main pro~ 
gram tha:t cans a variety of subroutines is ·certainly 
sound . (See the artide by James Lewis, "Some Notes on 
Modular Assembly Programming,'' December 1979 
BYTE, page 222 .) A glance at the op ration-code listings 
for powerful software such as the Cromemco Residen~ 
Monitor reveals a bewildering jungle of subroutine ,calls 
that pack an impressive set of capabili.ties in to al K&by·te 
chip. But if you decide to locate this mo.niter anywhere 

Circle 200 on lrl!Qulry c;ard. 

http:becau.se


Connect yourApple, TRS-80 or any ofh.e.r computer o.r terminal to th.e phone .fines! 

Penrl l 

Penril 300/1200-Bell 212A slyle . . . . . . $799 

Bcll 2 12A Sljife , 200 boud and 300 l)m.Jd . Mu.IMll ong.. 

rmto au1o·answ Full duple RS2'32. Direct cofu·1o0cl 

10 pl10J\0 1 s v1 r1J 1 C SJ l'lda•CI ex l'\SIOn phOnc 

vc11co Jack. yo w tar\ty. 


Teletype 
Model43 

DECVl100 

DECVT100 ... S1499 

Pe~kl n ·Elmer 
Corporoiti.on 

Perkin -Elmer SuDerowl 125~ ... ..... .. $ 1499 
ln1e%gen1. 01 n9 CFiT Oet ~ch;ihle eyboatd. 32 lullly 
pro.gramrna~ juncuon lt:e~~- l n1 ligen1 printer part. 
Business locrns cl'laracl.er set. 0toclk mode. Pro ac-1ed 
fields. B king l1e!ds Numeric t1elds. Reverse video. 
Hair inlensity. P ling. Down hM loael n9ofopfJQn!j., Re· 
mote cootrol ol all o,p11ans t>y hOsl oompu:ier Seltab!e 
tabs. Status lil'loll Separale numeric keypad ftanspar· 
enlmode. 

Teletype 
Corporation 

Te,elype Model 43 KSR with RS232 
ond Cormecto r Coble .............. $999 

3'0 CPS. Do maim: 1 ~cols. True desc l"lc:lets on lower 
Eltoollenl pnnt ®elity for do1 m.a 1x prln1er. Pm 

NEC Corporation 

NEC &pinwriter 5510 & 5520 


~-..... -~ ......... ­ . --- ­

5520 l<SR Splnwrlter ... ,.......... ... ... $29 8·6 
55 CPS lmpac1 prln.1er. Seleo1ric pnnt qualily. Change· 
able prin1 iCl'lls 1 1 O. :JIOO and 1200 baud data rain U·1 

menc eypad Frtciion and tra.c.10!f toed 
5&10 SplnWTile r ............ ... ... ........ . $264:5 
S5 CPS. Impact primer Se1ee1r;c pnnl qualily. Change· 
ableprin1 ron1s 110. JOO and 1200~a1Jddata rate . Frie:· 
1ioo and 1rac1or tollil 

I U.S. Ro'botics 
IUSR·330•A 
Bell 1031H3 styl~e 

USR-3300 
Bell 1031H3 style 

USR··330D ...... .. $339 
Be 103 113 style. 330 beoo. Manual origlnale, auto· 

nswer. Hall lu11 d.uplex. RS232. I yearwasranly. Oueci 
connect lo pllan · lines ...i. l'IJ1 IC slano;rar(I ll'Jl~enslon 
phone voice J8cl< 
USR·:3JOA ..... ..... .... . .... ... ... .......... $399 
Same es USR-3300 bul 11"cluoos suto-d1a• cepsbiltly. 

DEC LA120 

Dtgital Equipment 
Corpo:ra1ion 

DEC LA120 ... $·2 169 
180 CF'S. 001 m~,mc:. Upper.lower car;o. ~ I< bufier Oe· 
signed ror 1200 baud oomrnunicaliOl'lcs.. :m character 
an:swe1'bnd< m ssag,e. A.diusleble ne spa.cmg. Adi,IJS· 
1able ct1a1aetcr sizes mcluding double s.ized Cl1aractcrs 
Sanab.11! ™>roionu11 a"li verbeel tat>s. Top·oMorm tapa· 
l:lilrty. AS232. 

...........-~ssvcat650

Pe kin-Elmer 

Corporation 


f655 
~ CRT Screen 'Printer 

650t655 Pussycat CRT screen Printer . S869 
100 CPS. E:x1rem comp and qu1ei. 1to 10 9600 
baud re te. 21< biiM!ler l®al lor producing r id. rella~ 
harcJcopy or voor CRT $Croon. cll~pla~. Can bo added to 
aov CRT ...,,lh f'Ur 1n1&rracc option 

U.S.. Robotics 

The 
Phone link 
Acouslie 
Modem 

Bel l 1031113 sMe .. .... ... ... ..... ...... .... $179 
 1 

3(10 baud. Sieck. low p~or.i . Ortoinato an.d ansv. r cap· 
ab1h1y Half full d ·pie• . S ·1CS1 AS2'J2. 1gt1L displays 
t0t On, Carner. T 8$1. Se-nd Da1a. RccOf!I\ Oata 15 oz 

'Perki1n-Elmer Corpe.rat ion 

Bonlam 5500 . .. . $643 
Compact Sil'ent UPJ>ar.• lowor 
case. 81)th ool. wrap-a.round 
Bell. ln1e9raled numeFC pael. 
P<1n1e1 port Transparl'lt"ll 
mooe. Ediling rea!ures. 
Tb n9. 

:Bantam 550E . .. $7'2.9 
Same as SS.OB p1us 
separale numeric kev ­
pad and cu.Isor dirccloo111 
keys. 

Bo ntam 550$ .. ........... .......... .. ... .. $849 
Same as 554>E plus block modo. 8 flJflctlon keys. aoo 
protecled fields. reveiSe Vldoo Ii.olds. "'811 1nlensl1v 
fields . inking f;elds.. 

550 Options 
20mA Current Loop lnte rloce .... .... . $70 
Non-Glore Screen .. ...... ................ $25 
2nd page 01 memory (55'0S only).. $1·00 

30 CPS. Do1 ma1ri~ . Upper lower case. 4 ciiaraelof 
sizes . Up 10 217 cols per lin.o. 6 llf'les per inch se1til1gi!i. 
Frfci1on feed. ~tlable tabs. AS2l2 

DEC LA3.4AA . . . .. .. . . . . .. .. . .. .. . . .. .. . . . . $979 
30 CPS. 001 matrix. Upper•lowe, caoo. 8 cheillcle r 
sizes including double size characters. 6 lines per ~ch 
sentng<S. Up to 2 17 cols per 1ne. Fric:tioo Iced SeUable 
honzonl.al and v rltc31 li!bi>. T op-<1l·lonn cap b1hl~ 

Opr ons for LA34AA and LA34DA 
Tractor Feed Mechanism .. ....... .... $B9 
Numeric Keypad wt Function Keys .. $69 
Pedestal. . . .. . . . . . .. .. . . . .. . . . . .. . . . .. . . . . . $100 
Paper Out Sensor ........... .......... .... $25 
APL Capobllily with APl Keycaps .. $499 
2K Buffer with 1e:x1 EdUor and 1200 Baud 
Communications Capability .. .... $499 

http:honzonl.al
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Circle·370 on lociulry Ci!ld. 

.... •lA 
DUCti'l1 '"ol'l Jl, !illl~ 

1.A3~ O~Cwrt lt< r II . . SU l95 S!OS s ~e s 40 
LA34 OECwrJl!r I ~ _ . . . . . . ~5 95 S3 
l.A34 IOECwri l~r I~ Fon:ns l:lrl U l'JS 105 Sii 
tA1itl DfCwnlu Ill KS~ . . 2.l95 Z20 ll2 
~A1 :lil) D£Cw1o1u Il l AO_. . . . 2.1)95 200 112 
YT 100 CRT ou~~PI 1.m 153 85 
l/T132 CAT DEh~pe 1-!>95 ,go 106 
Tl74S Po~abl~ ferlll1na1 1 . ~s IS3 IS 
Tl1H Bu b~ M.IHDDrf T~rmln ~I u~s 249 1l8 
Tl 1"'1J glll 10 H •mintl , , ~ s !l(J >:> 
Tl18~ ~10b l e ISR , 1W Cl"~ 2,395 ~J:cl 128 
T1787 I'll ~1b l 1 ~SA , l~ Cl"S 2 . B~ m ~5< 
TIUO o PN~e · 1 B~ IR 1in 
Tri20 SR PrLll lt l ,1!>5 ~·1 H7 
UT80 l CRl h 1111INI 1 .ti~ l ~l 90 
01'80 3UT T!1mh11I l . 2'l5 115 10 
DT80 SLAh 15 CR T 2,296 mi 11;2 
ADM!3A C".A"TTe r m] n ~l 87~ 14 47 
ADM31CRT hRnlHI. .. 1.~510 139 1B 
ADl!!l~2 C T Tmnl~ 1 I . 2.195 211 111 

~5 ~1 Sl 
1.11'J5 105 SB 
1.2'9S 125 70 

9ilCI CRT Tt rmln11... 89~ 86 48 
9$~ CAT l~ r ml~I - . l .D7S 103 57 

. Lene Oua11t.,. ~5 1~ llD, , 2.895· m 
lt11t1 Dua lity, ~5 2S Sii . - .. 3_2''l5 316 

LC!ICJ Ouali~r .K,$R, ~5 CPS J.m ll:6 
LttltJ Dua l ity •AO. 5li CPS 2.895 n8 
130 Ou~ f ap P nl.l:r .•• , , . _ 11$ 69 
731 W P Best Top Pri nter . . , 89!$ 86 •B 

E:RSlilP it.nm 12 ·OR 24 iMQPfJHS. 10':.,PtNtC~.S E OJ!'IJllNMTER Jij 

ACCESSOAI ES /\Nti 'PERIPH ERAl IEOUIP 
"(00!11( tou £AS 11 I 'If Cl 1.11100t 

Af\f s'NErconPfJRAr10" 
19-15 ROUTE 22 •UNION, N.J. D70U • [201) 688-7800 
TWX 710-S85·5485 

Model 1164K 3360.00 freig.ht included 
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TechnJc.•I Paru111__________ 

except the intended address range of hexade.cima1 E.000 
through E3FF, sharpen your wits and your pendl. and 
best of luck to you . There are more than ju:s.t a few 
immediate-external address references to change .. 

To explore this dilemma. further, it is importa.nt to 
u.nderstand three basic differences between a relative 
jump and a call in the ZSO instruction set. First, the 
relative jump is a 2-byte instructfon that requires from 
s.even to twelve ext:erna1 dock cycles for fetching and ex­
ecution, while the ca11 instructjon demands 3 'bytes and 
ten to seventeen dock cycles. (Score a few points for the 
.relative jump for saving 1 byte of programming space 
and l to 2 microseconds, at 4 MH:d 

Second, the rela'tiv'e jump leaps to the same point in the 
program regardless of where the program resides in 
memory, because the ~ump is made relative to the current 
value of the program counter. In contrast, the call in­
struction includes a 2-byte address for the j:ump destina­
tion, whkh will obviously be wrong if the program is 
moved to another region of memory. Whenever the pro­
gram is moved, the 2-byte address must be changed . 
(Score a pi1e of points for the relative jump.) 

Third, aJas, the ignorant subrouti.ne that is acce:s..sed via 
a relative jump has no idea how to return to the proper 
location if it is accessed from mor-e than one place in the 
main program.. The call instruction includes an "jn­
telligent return" t·hat 1.ets the subroutine jump right back 
to the next instruction foUow:ing the call. (Don't despa.ir, 
save those relative-jump points for later. ) 

Dennis I<itsz sugge'Sted a simple sol.ution to this prob­
lem that is fast and requires on1y a few bytes more ·than a 
standard subroutine. (See "Relative Sub.routines for the 
ZSO," Decemhe.r 1979 BYTE, page 87.) The only restric­
tions to its use are that the program cannot r·eside in 
ROM (read~on1y memory), and each t:ime the program is 
moved, a single 2-byte address in the program must be 
changed . IAl.so, most programmers prefer to avoid self 
modifying code . ... RSS ] How·ever.• besides the restr.ic­
tion to programmable memory, an error in the calcula­
tion of the 2-byte address ca:n destroy the program. 

There is another method, which I'll explain short1y, 
that is more complex but works in ROM and needs no 
·changes when the program is moved. 

The intelligent return is allowed because the ca I i.n­
struct ion accomplishes on task that cannot be ac­
complished by any of the ot.her Z80 operati.on ·codes : .a 
subroutine ca."11 pushes the value of the program counter 
onto the stack while the 11eturn from the subroutine pops 
it 'back. The program counter is, of course, the register 
that te:Us the ZBO the address for the next instruction to be 
fetched . If only yau could take a peek or push at. the pro­
.gram counter berore executing a relative jump, t:he 
relativ e call would be horn . A reiative-.called subroutine 
·Could make an intelligent return to the main program, 
and the modular program would have relocatable code. 
Unfortunately, for some undoubtedly sound reason, one 

Clrc le 320 o n Inquiry cara. 

http:operati.on
http:restr.ic
http:despa.ir
http:subrouti.ne
http:importa.nt


cannot directly push from, pop to, or otherwise gain 
direct access to the program counter in the Z80 
microproce$sor. 

Jf you can stand a few sacrifices, I found that the ZSO 
can be coer'l:ed to make a re]ative call. Fint, the fastest 
and most direct method for implementing a relative call 
demands. that 5 bytes of page-~ero programmable 
memory, beginning at one of the ei.ght restar t 1ocations 
accessed with the Z&Ys RST instruction (hexadecimal 
0000. ooos, ocno. 0018, 0020, 0028, 0030, or 0038), be 
a.vaila,bl·e for st·orage of a routine that gains access to the 
program counter. Second, each rel.a live call must have a 
3-byte instruction code, v..TMle he act:ual fetching and ex­
ecu~ion of the ca.11 will .l"equke seventy-o ne to seventy-six 
external dock cydes . Th.is .means that, at a 4 MHz dock 
rate, a relative cal will take around lS mi.croseconds 
longer than a normal subroutine call . Third, return from 
the subroutin.e must be unconditiona.I, but it wiU require 
only foar e,:dema] dock cycles instead of the ten .required 
to return from a norma] call. Fourth, the HL register pair 
must be available for use during the relative cal.I to the 
subrnutine. 

The lrkk is to use the single-byte RST (restart) instruc­
tion as the call instruction. A restart forces a jump to a 
5-bybe routine in page iero of memory, and pushes the 
program counter onto the stack where it is accessible. 
While you have the program counter's contents cornered 
011 the stack, the 5 bytes O'f instructions in page zero are 
used to copy it into an accessi'Dre register pair and i.ncre­
ment it t:o point to the instructfon immediately following 
the relative call. You then return from page zero to the 
main program and execute the relative caJJ . '1nteJJigent 
return" from the subrouti11e is accomplished by a jump to 1 

the address indjcated by the register pair in which you 
stored the value of the program counter a t the time the 
RST was encountered. 

A simple examp~e is given in listing 1. The 5-byte : 
routjne js stored in page zero from hexadecjmal 0008 to 
OOOC. The rel.ocatable program code is ~ocated in a space 
around address hexadecimal OFOO. T he Ht register paiir is 
used to store the return address for the relative call . 

The first relative call begins at hexadecimal OFOO with 
an RST s.instruction, which pushes the program counter 
onto the stack and jumps to hexadecimal 0008. The 
$lored value of the program coun.ter (hexadecimal OFOl) 
is cop.ied into HL with the pop- and push-stack opera­
tions. It is then .incremented to point to the instruction 
foUowing the relative caU (hexadec:imal OFOO ). Ex:ecution 
retu:ms to the relative jump at hexadedmaJ OFOl. A 
relat ive jump is made to the subroutine at location OF50. 
At the end of the subroutine, an "int:elli:gent return" is 
ma.de. to 1ocat:ion OF03 by jumping to the address con­
tained in regisber HL (JP (HL), a register-indirect jump ). 
When the same subroutine is relative-caUed by the in­
structions: at addresses hexadecima] OF20 through OF22, 
the same sequence o<:eurs except that the address register, 
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HL. wHl contain a different return addi:e5'S, OF23. The 
same instruction at the end of the subroutine re~u.ms to 
the main program. at OF23. 

The simplest method of creating the relative caU is to 
store the 5-by te routine in page zero by using a 17.:byte 
initialization routine, shown here as listing 2, at the 
beginni.ng of the main program. It only needs to be ex­
ecuted one~, so long as you do not overwrite its storage 
area. 

There are many variations on this theme. Most 
notably, any of the conditional relative jumps may be 
used, induding the ZSO's Joop-implementing jump in­
struction, DJNZ. Mo.re important, some systems may r~ 
qui.re modification of the bask technique. For example, i1 
the HL register is busy or must be used to pass informa­
tion to the subroutine, the 3-byte re1ative-caU instruction 
could be expanded to 5 byt('!'s by adding the EXX instruc­
tion (registeMet exchange, ZBO op code 09) befor.e arid 
,after ~he RSI 8 instruction, und before the in telligen t 

return instruction UP (HL), ZSO op code E9) in the 
subroutine, and after the relative·jump portion ,of the 
relative caU. The relative-can sequence in.1 isling 1, for ex.­
ample, would become 3 bytes longer (09 CF 09 18 4.0 

09} while the return from the relative call wou]d become 
l by~e Longer (09 E9). · o·be th.at if this technique is used 
for any relative can to a subroutine.. it must be used for 
all relative calls to th~t subroutjne, since the subroutine 
now contains a :register-exchange instruction. 

If the complementary sets of registers, HL and HL', are 
both unavailable, as in an interrupt~serv.icing program, 
the IX or the IY index registers could be used. However, 
incrementing, pushing, and popping these registers re­
quires still more bytes oi instructjons and more time to 
e.)(ecu~e.. 

Another inleresnn,g possibility exists if you are unable 
to use page-zero programmab]e memory. You could, of 
,course, rep]ace the RST instruction with a 3-byte caJJ in­
s ~ruction t·o some other id]e memory location. But kile 
k'lcations have a habit of r1ot remaining id~e as your ap· 
pJicatio.ns ev·olv,e. However, if you a1ready have a non­
relocatable ROM program, such as a re-sid.ent monitor, it 
may bt possible to Hnd a S-byte space that you can sbeal 
as a permanent storage location for the 5 bytes formerly 
p1aced in page '1'.ero. You then have the program merely 
execute a 3-byte can instruct.ion. to ~hat address rather 
than execute the 1-bybe RST instruction. 

Li 'tinl ~ Sample implenumtalion of tf1e rela,ive-call (refocatabl~st~brou tiMe can) function 011 a ZBO-,based system. bl!itead of 11sirig 
tile normal submutirrn·cliill fristrncl .ion. ~·ubroutir1e.s are acce.ssed with a RST (nrset) r;md a relatfooir jump. The RST calls a rot~l.ine in fow 
memory tht1~ se.ts up the re·turn addre-s.$ by pfocing tl1e prop.er return r:iddre5is ir1 the HL register l'r:iir. This iriitiali.::ation routine tlt1m 
retums lo the rt!lat.ive•jmnp iristruction immediately followi~ the RST. The RST j umps to the actual .!:uhromine being called. At the: 
,emJ of each ~ubroutin~. a nonm:il return 15 emulated with a jump to the address contained in the HL regfster. 
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(sequence of instructions) 

CF RIST 8 
18 2D JR 20 
(sequence ol i11Struc1!ons) 
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Object 
Code 

El 
E5 
23 

23 
C9 

CF 
118 40 

Instruction 
Mnemon ic 

POP Hl 
PUSH HL 
INC HL 

INC HL 
RET 

AST 0 
JR +~D 

{seque11ce ol i.nsrn.1c1ions} 

IE9 JP (Hl} 

Comment 

: copy PC (program counler) into HL 

increment HL 10 p0jnt to subroutine 
relu rn address 

relurn to lhe mla1ive call 

; call page-zero " pee " at PC 
: execute "relative call"' 

call page-zero "peek" a~ PC' 
: exec,u1e •·r.e1a~ Ive ca1r· 

: sia rl of sub roul ine 

; (elu ro from relative call 
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U ting l: Progr(lm. to set up the 5-b,ytf!' il'litiaU:t~liOll routl~1e in .low memory (h111xadecima{ location 0008, frr tJ11'cs iexa:mplie). 

Hex adeclmal Objecl Instructi on 
Address Code Mnemonic 

N 21 oa oo LD HL, 0008 
N+3 36 E1 LD (H L), E1 
N+5 .23 INC HL 
N 6 36 ES LD (HL), E5 
N+S 23 INCHL 
N+9 36 23 LD {Hl), 23 

B 23 INCHL 
+C 

N E 
36 23 
.23 

LD (HL}, 23 
ING HL 

+F 3609 LO (Hq, C9 

Comment 

: load page-zero call pointer 
: load 5·by1e strl11g Into page zero Of memory 

for example, one version ·of the Cromemco Resident 
Monitor includes a string of ASCH (American Stimdar<l 
Code for lnformati on lnterch ange) characteTS stored to 
provide a header output, beginning at hexadecimal. loca­
tion E3FO. [ really don't care whether the header says 
"CROMEMCO ZMl." or "HOWDY'' ot "%@$$". This 
is a convenient space to stick the 5 bytes from page zero 
so I ong as ] am careful to change any other foat.u 11es of the 
moni~or that refer to this string before programming the 
EPROM. For my purposes, l can merely shift the whole 
string 5 bytes backwards so that I i.o.se t:wo carriage 
returns and "CRO ''. The S-byte routine fr.om page zero 
can then beg)n at E3FB. 

Do be careful if you try this sort of thing. Don't ,erase 
your old EPROM until you are certain your modification 
works . Another version of th.e same monitor has a st r:ing 
of spare bytes (containing he:xa.decimal character FF) 
from address E3FS to E3FF. [nasmudi as any character 
can be written over an FF on an EPROM, the 5-bytoe code 
can be programmed di11ecdy onto the chip con~ainin.g the 
code without altering the moni~or in any way. Of course, 
o.nce the 5 by~s are firmly installed in ROM, you can 
forget the nuisance of having to use the 17-by te initializa ­
lion routine in listing 2. Merely rewrite your instruction­
code manual lo list the op codes for your newly created 
relative~call and retum-from-relativ·e-caU instructions. • 
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Languages Forum 


BASIC, Pascal, or Tiny-c? 

A Simple Benchmarking Comparison 


Phil Huighe, POB 2847, Olympia WA 98507 

Three of the most popular high-level languages for 
microcomputers are BASIC, Pas<:al, and tiny-c. 1 devel­
oped a card-shuffling program in each ·O·f these languages, 
and my experience should h Ip you select the language 
for your needs.. 

One way of stating the card-shuffling algorithm is: 
"Store and print the integers from 0 through 51 in a ran­
dom sequence." To ensure that the programs perform 
equivaJent functions, I added the following conditions: 

• The result is to be printed with ten int gers p r line. 
• Following the result, the mes.sa.ge "ALL DONEi" is to be 
prin~ed on a new line. 
• The algorithm is lo g t a random number. check to see 
if it ha:s already been used, and if not, the number is to be 
stored. The sequence is to be repeated until fifty-two 
numbers have been generated_ 
• The shuffling procedure must be implemented as a sub­
:rouhne, and it must be reusable. 

Experts o:r fans of each language could argue with my 
conditions, saying that they a.l'e prejudicial in favor of a 
certain language. Tnat was not my intent. 

1 began by looking at the shuffling routine in a Black­
jack game that a friend was playing. Its method was to 
keep a list of the used cards and generate a new card each 
time there was a draw. At th is time, the n w card was 
added to the used list. When the used-card list was full, a 
reshuffle, which consis~ed of clearing the used list, was 
forced. 

l wond red how ~ong it would take to perform the 
shuffle by selecting all the cards at one time and storing 
them in an array. This method seemed doser to what you 
do with an actual deck of cards. 

I had been working on a tiny-c interpreter, so I decided 
to code my idea first in tiny-c. Because of tiny-e's long ex­
ecution time, I then tried my algorithm in Pascal. Finally, 
l wrote a BASIC version to complete the comparison. 

An important factor iri this comparison is my experl& 
noe with each language _I learned BASIC in 1970 as part 

of my job, and 1 have used it for development of quick 

programs for large~coi::nputer systems ever since_ I have 
used various BASIC interpreters on microcomputers for 
the past three years. 1 have dev,elopcd a tiny-c interpreter, 
but I have actually written only two tiny-c progTams , 
each about t.h.irty lines long. [ have written three or four 
~hort Pascal programs. Armed with this informalion, 
decide for yourself which Janguage you would use for a 
given set of conditions and a given problem. 

Tiny-c Coding 
Listing l is the tiny-<: program, and listing 2 is the result 

of executing the program. The first nine lines of the pTO· 
gram listin.g are a (pseudo) rando:m-number generator. 
This routin·e appeared in the Tiny·c Ownll'r's Manu~1 
(available from Tiny-c Ass.odates ). Although this can be 

Listing 1: Ilic card-shuffling routir1e coded in the tiliy-c lr:m­
guage. The first 11ine lines .of so11rce code generate pser~domn~ 
dom n11mbl!!rs_ The '1ctua1 sl111ffling algorirhm is coded begin­
11i11g with tl1e lin starting with ''sla;ffle". 

Int SHd , lu t 
r~n~Q• int titt l , ~ gf 
i Al l"'t1nglll:' 
if(l~s t ••O)se ed=la~t=99 

r•1•9•~b lg - l It t Le• 1 
lu t= l•1 t • ue<1 
~ <L~•t<O)l•• t • -L• ~ t 
r•t~ rn li ttle Cl•st/&l~r•n~e 
J 
int c;ird:r;C'51> 
thu•tl•(lnt curre~ t ;c ur ren1•U 
1nt tl!•p, • 

wh l l• (•~•r•nt<Sl>C 
l•tl 
t••P~r•ndoa<0 ~ $ 1) 
~~ • l~ ( i<curr ~nt)~ 

lf(c••d•(l)••t••P> bre• 
i= I• I 
] 

I 	 <i ·=~urr~~t l [ 
c ~~~$(~~rr~nt>~t•~~ 
curren =cYrr~a t+l 

J 

ir•C! t uirt'! 
] 


UU[ 


shufflo 
111 t i; i zu 
vhH~ <l<~ZH 

pn c.aras ( i) 
iiz i + 1 
I! CP1ll •Ol p l " ~ 
l 

pl •0 
.1 l l chu1e- ~"" 

l 
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u~t.ing 2: S.ample e.xecution of tl1e liny-c: prog~am of listing .1, 

• ~ ..~l 


~'9 J2 •1::::i :!I SJ 10 J:! ~>l ..:59 ;:-~ 


:-~ ::;o Jo l 1~ 1 ~ H -' 7 ~o ~6 


lff ~~ j ' ] 4~ 0 4~ ~7 1~ 

~~ I J 4 ~1 d I 43 ~J 39 J] 

10 ~A ~ij ij ~ ~ l& 9 II 17 


7 1'5 
il l I 1 JC1"11J 1 

thought of as a library func tion, 1 decided to include it in 
th program. The ne.xt seventeen lines are the "shuffle" 
rou'tine . Finally , the last ten li nes (starting with "test!"} 
ar th main program that calls "shuffl. " and prints the 
result . 

Il was easy to go fro m the design to the actual tiny-c 
program. It took ten minutes to code the program and 
another fifteen minutes to enter it and get it ru.nning. My 
biggest problem with tiny-c is remembering that = - ls 
the relarional operator for equality. T hat mistake cost me 
.a few minut s O·f debugging time. 

PascaJ Coding 
Listings 3 and 4 show the Pascal program and its execu ­

tion. Pa~cal does not have a buUt-in random-number gen ­
erator. I borrowed ideas from the ample programs hat 
come with the Lucidata Pascal compiler to code the hmc­
tion RA DOM in listing 3. The only difficul part of the 

1· 'ting 3: Tf1e card·sfmffling routine coded fn Luddata Pascal. 
A ir 11L plidt rmulom-mm1ber-genu12ti11g f1mctio11 is used l1ere, a!; 
rPt fi11 y -{;, 

r ~$t A ~ P-t~M~1L[R t VCA$10N Z ) : CDPWA J ~~ T C 1~80 O. A. GIBUT 
0 PAOGRAH T~S T ;( • ~~~lfl• C •~t ond prin t r rsu~t • ) 
o v~~ 

0 CA HO~ ! ~N~~Y[1 .• S2J GF I TE ~N; 


0 I : I Hi.U; 
0 s~~o : I TE~~R; 


0 P~OC(OU~[ ~HurJL( ; 


' YU 

~ CUKA[•J ,T f~P , I ' l~TEl>~R; 


' fUNC Tl D' R~NOO~(L l fTLE , ~I~ l~TfG[~) INTEGE 

8 YA~ 


8 A~NG£ : INT~GE~; 


e eEG 11 
ll IFCSf[D ~ D> ra~N SEED !s99; 

)2 ~~ GE:=ijl&- LJTTLE•1; 

~z Ste~ : S[ED•11; 

~ ~ $!l~ : SEED "DO 1009; 

1~ •A oo~ : -~ 1 TTl[•~((O OP P•N~t; 


100 [ O; 
IU~ U~ l>l N 

108 CU~RCNJ,•I ; 


116 R~PEH 


11(> I := '1; 
~z~ lE~P:="A P0~(1 , 52) ; 
144 W~!LE ((U,ADSCI J<:>H~;>) AND 

19~ IF CJ:Cu~NE T) TME DE'I" 

,oa CARDS(tUAREN J:•TE~P; 


22~ CU~RlNT:•(U~~~ T•1; 

236 (NO ; 

ZJ~ 11 TI~ I C~~~C~T:H>; 

i~g ENO ;· 

Z)2 BEfj 11 C • O~ P~I'; •) 

is.i. SEE0, •0 ; 

l6 ~ ~HUFfLE~ 


~U FDA I :2 TO H CO !!~lit 


288 ~ITE !CARDS(!)) ; 

~o lF t(l o~ 10) • 0) IHEN R C1 EUI; 

~~ ~ ~f D; 

H~ WM 1HU.I; 

3~8 WRll~lN (·~ll DO~[!"l; 


}6S E 0; 

O'~ ui.eo- c~~ 
/'81tlng 1"1'. cpu Ill al'!\' 
~c1l1C ~e% Sop 

~ acJe o!llld e:<!Sf to <15~ I I0$1ng cime MO p.ic1e:nce: 
ll'115 t·m~.r ,~ ~~¥ I eus CAKHER oS l~ 

in poc ct Or CM.e · df1cumt anSwel' 
funct•Ol'ld! rot r.., Sl95 cOT>Dh!I~ Cp1us 

cOt'!"~tet whe<e El'90Ms ._____ __ .,pphcl!blt Ml~ 1111() 

~IJrl [Jrl1[111E~

MAA'TEC SYSTEMS, INC 
P 0 . BOX 0069, EWBURGH, NY 12550 ( 914) 2'65·404 4 

INFLATION FIGH'TER 


$2995 

GET THE BEST 


In lh lnlcrla c Ag Prim Numb r B n hma k 1he 
XO tim -; in al und r 661 conds. On or 1h 

fa~t st 8-bi1 ma hines on the mark l today. II can 
s.a\le a 16K ile to d is k in just under 4 seconds, and 
will run dngs. around the Altos . orthslar, Appl or 
TR -80. If 1his is n ' t no ugh, w ' r running d fall 
~p i I 1hat make ii les xpen ive 1han 1he 5 4 

inch competil io.n . 

• zao 4MHZ •· 64K RA 
•· IJ u11I !I" Drives • 1 . .2' M6 lor.ti;e 
• 2 Serf~I 1/0 •· 2 Par<1 llE>I 110 
• Op ral ing S~·slem and tili tics 

THE DEST VALUE 0 THE MARK£r ODAY 
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DEC LSI-11 
Components 

D·ependable service 
at discount prices 
Dome·stic . . I 
and Export 

·n.,,.·m.
Cornpu1er Suppt•iers,.,nc. 
25 Cha.tha.m Rd. , Summit, N.J. 0790 Since 1973 
(201} 277-6150 Telex 13-6476 

l ' ting 4: Samp!t? eucu tiem of lh~ Pascal progmn1 of listing 3. 

H+f.:1Jl'l1 5 1iUFl'LE 

f' • 6800 rim ­ n11e: s YSTIEH v 1 • 2 CDPYl'IUlllT C t':171J. I UCIDf'ITA 
llSAFIL.£ i;nui 1G1r(l1JS M~~ .S()Cl(I 
[t£FAIA. T STACt; RE:SC~VATIOl'f 1000 
Clif'Hl()E IMLIJ~: 7 

H 34 u J.O :l::.' ~ J7 4 

3 1 15 2 7 4 Jo J 2J 1~ 2:.'i ~ · · 
2 1 7 :5J 37 4 4 18 :Z 6 10 iJ 4 1 

5 ;t 2 :: 6 1112 9 46 :''I L.l ·~O 
::!9 J9 47 l~ ::m u .. '5() ~El ~9 ~o 

35 19 
AU.. PIJNE' 

u~o 
t+• 

CF PROGRfl./'i £xr.1:u ~ION. 

conversion from tiny-c to Pascal was deciding how to do 
the equivalent op ration of the tiny-c "break" keyword . 
{"Break" signifies that the innermost "while" loop is lo be 
terminated immedia tely.) This was implemented in 

'.Pascal as part of the WHILE condition. 
Th development and t·esting of the Pascal program

k b h I h · d 1
too . a out one our, pus t e tune neces ary to eveiop 
the RA DOM function . Much of this time was attribut ­
able to Pascal's being a ·compiled language. This made it. @~9';;cornpui~rSuppll~rs Inc. necessary for me to use a tex t editor separate from the 

_I111111111111M111111111111 ;,:::;• ;y~~:; ~~:~~:::i~g.;,;m::~~;.~::~~~~ 

---~---~~~~--~-----------------1' tha t : = is the assignment operator. 

'Professional Graphies System 

~~to~!·· I ~ . 
}... ' 

- -
I 

- ) 

Ffjpw t:t.EWLETT 
~a PACKARDSystem includes: 


HP-.85A Comp·:iter ..... , .... . ... List 1325·0 

Gr a ph i Tablet 9111 A . ......... ... i!;t s20SiO 

Gr aphfc Ploner 722 B . . .......... Li l J24 ·O 

Persona lit Module 0 ,p1. 085· . ••••• fot' 7510 

HP-IB 829J.7A ... . . . .... ... ..... . i I$ 395 

ROM Drawer 82936A • .. • . • .• •. .. List s 45 

Printer/ Plotter ROM. # 65-15002 .... li sts 145 


1 olal U. t Pricl' i<J065 

SAVE 11006 


ow 0 ,111ly . ••.••••• .• • .• • . •. • • •.• •. s7999 

HP·B3 De l<top ompulN Ooly ~ 16~0 

lnt.rodudng ;HP's ew Gr<1phic Pri nler Only ~9'.15 


.-.----< COM'
FAR.NSWO,RTH 

PUTER CENTER 
18:91· N . 'Farnswo rth Ave. ( ..toh• E-w 1..t1-•,TI 
Autoto . H. 605i15 Ph . (312) 851-3888 

wH~OAY~ 10 ~ SA1 10 . ~ 
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BASIC Coding 
Finally, listings 5 and 6 are the BASIC version of the 

shuffling program and the execution resul ts. BASIC had 
the advantage of its built-in random-number function, 

listing S: The card-sl1uffUt1g ro:~Un2coded111 TSC BASIC. Tlie 
built-in R D random-number fwrctio11 is used. 

HI us~ C<>D 
1llU ~11SlllJ lUOO 
200 r()M C•U TO S 
l1U P~L r C[l l; 

l U If l~ T< Cl> 1 )/10) {1 • 11110 f~E~ P~I J 

l~U NEX ~ 


2 0 PMlNT 
lSU P M J ~T " ~~~ OQNft• 
ltlD E '• o 

0 0 • U 
OIG T• I T<R OC U)• $~ ) 

10l0 Cl J•U THE · 1060 
1050 FO~ r ~D tu J • 1 
1040 II ({ !)•I THE~ 1010 
1050 NCH i 

Obtl t!Jl•T 
10 l'O J •J + l 
108 0 If ~ <S l IH ~ . 101 U 
1090 JclTUK~ 

Listing 6: SampJ.e e;i; culio r1 of the BASJC program of li ting 5. 

f £ At1Y 

r;UN 

'.!' ] l :26 41l 9 0 36 15 ~ 17 
40 '49 3'i' :!9 :\ I I J 30 6 ·H 
:;o :; J5 20 10 L9 44 ~a 37 10 
:!4 16 4 H 17 25 e 1:: ~ ::.' 
36 ~~ 34 :! l '.! ~ 13 11 45 4J 11 
..!2 ;JJ 

l\LL DOIEi 



which made the program appear much smaller and 
helped out the xe-cution time. The first part of the pro­
gram is the main routine. Lines 1000 through 1090 are the 
shuffling subroutine. Jt took thirty minutes to develop 
and test this program. The hardest part was converting 
the hierarchical strncture of the shuffling subrnutine into 
the available control structures of BASIC. This resulted 
in. a FOR... EXT loop and three IF statements. 

Table 1 shows the execution times of each of these pro­
grams on a Southwest Technical Products Corporation 
6800 system with a 1 MHz system clock rate . ote that 
Pascal is compiled, with the compilation process taking 
about thirty seconds_ Table 2 shows the vendors for the 
three language ystems. 

Cone usions 
Tiny~c is an easy-to-work-with language that supports 

structured programming. The source.code interpreter is 
extremely slow compared with a fas BASIC interpreter, 
but offers features such as long variable nam sand struc­
tured constructs. These capabilities make debugging 
easy. Also, tin.y-c is easy to learn. A tiny-< interpreter for 
program development and a compiJer for generating pro­
duction programs would be an effective combination. 

Pascal offers the structured constructs of tiny-< and 
much more. The execution speed of a. compiled Pascal 
program is fast. The price you pay for this is a com­
plicated language that is considered by many to be dif­
ficult for a beginner to learn. The complexity of Pascal 
makes availability of a source-code in terpreter unlikely 
(although a ource-code int rpreter for a sub et of Pascal 
is certainly possible). The complexity of full Pascal in· 
creases development time, but once created, a Pascal pro­
gram is efficient and relativeJy easy to understand. 

BASIC offers what initially appears to be the shorte t 

program. However, on dos.er inspection of the tiny-c 
program, I found ~he foJJowing. If you were to remove 

Language Execution Time 

Tiny·c Version 1. i 60 secofl<fs 
Luc1data Pascal Version 2.2 16 seconds 
TSC EJ<tended BASIC 23 seconds 

T ble 1: Comparison of execution times for tl1i! card· 
:.Jrnffling routine coded in tl1rne liigl1-level lrmguages. 

Lang1Jage 
System Vendor 

Pascal 

iny-c 
BASIC 

Lucidala Ltd , POB 128, C<imbrldge. CB
England 
Tlny-c Associates. POB 269, Holmdel 
TSC (Technical Systems Coosultants). 
West Larayelte I 47906 

2 SEZ, 

J 07733 
POB 2570, 

Ti!ob\e 2: Companies s Uing the t'iree hmgu.age systems i;om­
p11.red lrnre. 

the random-number function from the tiny~c program 
(and put it in the tiny-< function library) and move all the 
compound statement-delimiter brackets to the same lines 
as their preceding sta~ements, ~h tiny-c and BASIC pro­
grams would have the same number ·of lines . T he main 
pr b lems with BAS[C (at least of most dialects) are i ts 
lack of .long variable names and hierarc.hical con tr ] con­
structs.. Thes.e two deficiencies make the BASlC program 
difficult to understand. 

In spi t of the individual problems with the e lan­
guages, each has its place. I h pe that I have helped you 
select the language that best fit your needs . • 

BYTE"s Bits 

Scholarship 

Competition 

Under Way 

The Fourth annual Interna­
tional Computer Programs 
(I(P) Scholarship award 
competition for college and 
univer ity computer science 
and computer technology 
students is under way. The 
ICP award covers one y ar's 
tultion plus xp<mses to an 
American college or univ r­
sity of the winner's choice , up 
to a maximum of $5000. 

Selection of the award ls 
based on the student's cumu­
lalive grade-point average in 
his or h1tr field of study. ove:r­
all grade-point average, need 
for financial aid, participa­
tion in data processing- and 
school -related acH vi ties, 
leadership ability, and ac· 
complishments and awards. 
Also, finalists will be asked to 
ubmit a written essay. 

Applications for the com­
petition are availabl at mo t 
financial aid departments. To 
qualify, applkiln ts must be 
either sophomores or juniors 
pursu.ing an undergraduate 
degree and matriculated in a 
computer science or technol­
ogy program at an American 
college or university, Dead­
line for Hling applications is 

ovember 15, 1981. 
For more information, con­

tact Sheila Cunningham, 
Scholarship Director, ICP, 

9000 Keystone Cross[n_g, In­
dianapolis. IN -46240, (317) 
844-7461 . 

Literary TeJ!t Project 

The Literary Text Project is 
a nonprofit, voluntary effort 
by a. group ·Of sd1olars to 
establish a compu erizecl sys" 
tern of custom publishing 
works of English literature. 

The scholars perceived that 
conve·nti.onaJ publishers were 
not k ping. in print low-co t 
selections of many poems 
written from 1660 to 1800, so 
they created a data base con­
taining th text of poem . 
Users can order from a 
catalog printed copies of any 
poem in the data bas:e, or any 
selection of several. poems, 
thus creating a custom.iz d 
anthology. 

As of April 1981, 150 titles 
by major and minor poets 
were available through the 
system. The works of Alex· 
ander Pope and William 
Blake are excluded from the 
list because of their wl.de 
availability_ Plans a.re under 
way to expand the collection 
and the project into other 
kinds of lit£rature and other 
fields. 

Voluntary editorial effons. 
advice, and inquiries are 
solicited . Contact Literary 
Text Project, c/ o Dr Stephen 
Ackennan, 136 North Caro­
lina Ave SE, Washington DC 
20003 .• 

http:custom.iz
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, 	 Programming Quickies 


A Fast, Ancient 

Method f'or Multiplication 


~ostefo Nyberg 
Odv Solbergsv 100 

Oslo 9, Norway 

There are· severa] ancient algorithms that adapt sur­
prisingly well to the computer. One such example is the 
''Russian Peasant Method" for multiplication, which was 
discovered by Western visitors to Russia in the nineteenth 
c~ntury. However, the method is actually much older 
than that. H was used by Egyptian mathematicians as 
early as 1800 BC, although it was. not stated as a com­
pletely sys~ematk algorithm. 

To explain this method, let A and B denote two 
numbers. A can be any number, while B must be a non­
negative integer. The problem is to calculate their prod­
uct P. The method is: 

1. 	Let p = 0 
2. 	 ]f B is odd, let P - P + A 
3. 	 let A. - A + A 
4. 	 let B - integer part of B/2 
5 . 	If B .is nonzero, repeat from 

step 2; otherwise the .algo­
rithm tenninates. 

An example wil.I darify how this works. Here are suc­
cessiv values o.f A and B, when their initial vaJues are 
1'75 and 18: 

A: 175 350 700 1400 2800 5600 

B· 18 9 4 2 1 0 


Adding those As for which the corresponding Bs are odd, 
we have: 

p = 350 + 2800 .. 3150 

which is the required result of 175 times 18. You may 
wish to 'try more examples to·convince yourself tha.t this 
procedure works correctly. 

Notice that if A and Bare unsigned integers e.xp.r ssed 
in binary, the doubling of A in step 3 can he performed 
by a left shift of A. Finding th integer part of B/ 2 in step 
4 corresponds to a dght shift of B. Furthermore, th B h:i 
st·ep 2 is odd if its ]east-significant bit js 1. 

Listing 1 shows a r·eloca.table subroutine written in 
6502 assembly language; also induded is the hexadecimal 
object code ..When the subroutine is entered, it is assumed 
that the low- and h.igh-order bytes of A are found at: 
memory locations 0000 a.nd 0001 (hexadecimal). respec­
tively. The low- and high-order bytes of B are found at 
locations 0002 and 0003, respectively . When the end of 
the subroutine 1s reached, locations 0004 and 0005 wiil 
contain the product P. If needed, the routine can be made 
shorter and faster by using the index register (X and Y) 
for the product, .instead of memory locations. 

It is assumed her-e that P d·oes not exceed 16 bits. U 
three or fou.r bytes are requir·ed, it's relative]y ea.sy to ex­
pand the subroutine. 

Multiplication routines si:ml.lar to the one in listing 1 
are found in arithmetk software and are coded in var:ious 
languages. This does not mean that the routines ' invenr 
tors were inlentionaUy using lhe Russian Peasant 
Method. PrnbabJy, they were just imitating the familiar 
pencil-and-paper method for multjplication. As a matter 
o.f fact, when the numbers involved are binary and the 
aJgorithms are executed using the sam instruction set, 
these two methods are identical. 

A multiplication routine that look& slightly different, 
listing lb, is often shown in microprocessor and micro­
computer manuals. As a ru]e, his method should not b 
used. The loop sta.r ing a.t HALF is always entered sixteen 
times .. Thus, the looping can continu to no purpose after 
Breaches 0 . 

The Russian Peasant Method can be modiHed to per­



Clrcle 12'5 on In.q uIr)' caJa. 

form exponentiation. By settjng P equal to 1 in step 1 and 
changing the addition ·n steps 2 and 3 to multiplication, 
the re u]t i.ng value of P will be A raised to the power of B. 
Of course, s~eps 2 and 3 now assume that a multiplication 
routine is available. This method for exponentiation was 
stat.ed by a Persian mathematician in the year 1414. • 

Ref-erenoe 
1. 	 Knuth, D E. The Art of Computer Programming, Vol 2. 

Reading MA: Add~n·Wesley, 1969. Pages 399 and 400. 

listing l: Relocatable subroutines for fast intl!gi?r arithmetic on 
tlui MOS Techtrnlogy 6502 microproce.ssor. Lis.ting 1a shows a 
machinf?-language routine for mulHplication by tlte Rijssian· Pea­
~ant Method; listing .1b gives a tien;ion s-eeti frequently in le:t.i· 

books. 

Ua) 

Obi.ct 
Cgd. 

A9 00 MULT 
BS (14 

85 05 
46 03 HALF 
66 02 
90 O.D 
18 
AS 04 
65 00 
85 04 
.Fi.S OS 
65 01 
85 05 
00 00 DOUBLE 
26 0) 
AS 02 
OS 03 
DO E3 
60 

(lb) 

Ob!Kt 
Cod. LGb.l 

A9 00 MULT 
BS 04 
85 05 
A2 IO 
46 03 HALF 
66 02 
90 OD 
18 
AS 04 
65 00 
BS 04 
AS 05 
65 01 
85 05 
06 00 DOUBLE 
'.l-6 Cll 
CA 
DO 1!6 
60 

Mumollk 

LDA 
STA 
STA 
LSR 
ROR 
BCC 
CLC 
LDA 
ADC 
STA 
LDA 
ADC 
STA 
ASL 
ROL 
LDA 
ORA 
BNE 
RTS 

LDA 
STA 
STA 
LDX 
LSR 
RO~ 
BOC 
CLC 
LDA 
A.DC 
STA 
LOA 
A.DC 
STA 
ASL 
ROL 
DEX 
BNE 
RTS 

0 
PLOW 
PHIGH 
BHIGH 
BLOW 
DOUBLE 

PLOW 
ALOW 
PLOW 
PHIGH 
AHIGH 
PHIGH 
Al.OW 
AHIGH 
BLOW 
BHIGH 
HALF 

0 
PLOW 
PH!GH 

$10 
BHIGH 
BL.OW 
DOUBLE 

PLOW 
ALOW 
PLOW 
PH!GH 
AHIGH 
PHIGH 
ALOW 
AHIGH 

HALF 

· ~S
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Software is the key to using you:r computer's 
power. Our CP/M Compatible Software Cata.log 
is your single source for locating your micro­
computer soft,-vare solutions. We're Digital 
Research, and our CP/M operating system is 
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Hardware Review ! 

Integral Data's Paper Tiger 460 

Eliakim Willner, datatrorucs inc, 675 Third Ave, New York NY 1001'7 

Until very .recently, a prospective purchaser of a com­
puter printer had to choose between letter quality and 
speed . The letter-qua1ity printers, which most often use 
daisy-wheels to produce fully formed characters, are too 
slow for typical data-processing applications. Faster 
printers usuany empJoy a dot-matrix print head that pro­
duces readabJe, but not letter-quality, typ . 

A new breed of printer on the market today shows 
refinements in dot-matrix technology, producing type 
that approaches letter quaJity without sacrificing speed. 
ntegra Data Systems' 460, the "Paper Tiger, " is a 

worthy representative of this new breed. With minor ex­
ceptions, lhe ms 460 has every feature that a hobbyist or 
small-business user could reasonably expect to find . 

The printer is about as wide as most in the dot-matrix 
family, but it is taller and not as deep. It appears to be 
solidly conslruded and designed to withstand heavy use. 
Most of the eJedronics, includ:ing a microprocessor to 
control the many advanced functions, al'e contained on a 
single, easi1y accessible circuit board under the printer's 
,enclosure. 

The enclosure is made of durable structural foam and 
has a pleas·ng look. Most of the controls are conveniently 
placed. On th uppe'r r·ght-hand side o.f the printer are a 
formset / online/offline switch and a formfe-ed / linefecd 
~witch (s-ee photo 1). The IDS 460 also has a self-test 
switch on the upper left-hand s1de which generates a 
repetitive test pattern. (Upon power-up, a dia.gnostic 
routine automaticaJJy dears the buffer and tests the 
printer's memory.) Next to the self-test .switch a.re two 
DlP tdual-inJine package} switches pJaced so that it is 
easy to change their settings deliberately, but difficult to 
do so accidentally. These switches are used for selecting 
many of the printing options that will be discussed 
shortly . 

The IDS 460 has indicators for power-on, online, a!ld 
fault. The fault indicator flashes when the power-up 
diagnostic encounters a hardwate problem and Hghts 
when the printer runs out of paper. 

Under the cover is a knob that moves the pri.M-head 
mechanism back and forth, thus varying print intensjty. 
This is useful for accommodating ·changjng paper thkk· 
ness. When printing thick iabeJs, for example, the prjnt 
head can b moved further back from the ribbon, saving 
wea.r on the head without affecting the quaJity of the 
print. 

Unfortunately, this control is not easy to use. The 
knob is not calibrated, so triaJ and error is requfred to gel 

Photo 1: Tl1e Integral D(ll(l Syste:rm.' Model !i60 dot-malrix 
printer, better known as tl1e Pt1pt r Tiger. At tJ1e uppe r dght are 
tlie fo rmsetlonlineloffline switch 1md the fo mifeedl lfrrefeed 
switch. 



the correct print intensity. If only ·one kind of fo.rm is to 
be u-sed, this adjustment need onl.y be done once. If the 
form is changed frequently, however the c·onstant re­
adjustment can be inconvenient. 

Stil1 more inconvenient is the fact that this knob is 
placed beneath the printer enclosure. The endcsure is 
secured to the chassis with four knurled retainer nuts. Tc 
remove the enclosure th.e nuts are loosened and the en­
closure is lifte·d directly upwards. There is little dearance 
betw··een the enclosure and the chassis. Lnva:riably the 
endosure rubs agai.nst the circuit boa rd or the trac tor 
mechanfam, or snags the ribbon. The knob for varying 
print intensity should certainly have been placed outside 
the endosur~. 

Other controls are placed undern.ea.th the enclosure. 
These include ~he 1151220 V swi tch and various jumpers 
used to select the desired interface, but these are used 
lnfrequently. 

Two secure tractors move paper th.rough the IDS 460. 
There is .no prob]em handling thick l.a.bels or multiple­
part forms. Fanfo1d or roll paper up to ten inches wide 
may be used. (The IDS 560 is similar in ma.ny respects to 
the 460, but it accommodates paper up to fourteen inches 
wide .) Ar1 internal paper-rol.I holder that fits under the 
enclosure is available as an option, as is a paper-catch 

t a Glance __------- ---1 
!ette:r carr· r, various inter­

Paper Tig-er 4160 
ame 

facing cables and coruieclors 

features 

High~. corr~pondenc ­
Use 

Prinl~r ~pt\4!<1, ISO cps; :pa~r 
slew ta te, 51/J i:n~h.c".5 ptr ~c-­
ond: built-in s.i!!f tC$t and 
dia:gno:stks~ pr:lnting pitch 

quaLi ty prin tl!t 

Manufacturer 
i:es of S, 10, 12, 16. 8 char­fo ,tegra.I Data Sys•tem 


"1t·ten per inth; fixed !
M ilfort.I H 0305-5 
prnportion.al spacing; 

software-cont:rolltd leii; t 


Dim nsions 
 justif 1:atio.n: li!i.e buffering

.31 by \10 by .32 cm (12. '11 by 
 (cxte.ndrd buffering wi!h 

151/ • by 1l'lt inches} 
 graphia;): bidirectional 

printing; ~lect.ab le J!n..e spac·
Price Ing; select ble .Pil8e format; 
$1295 variabl~ line length; prn­


gramffil'ble func tions.; i.m­

Hardware 
 pression control 

A.cry rnmputer capab /: o 

stnding ASCII ch r c!ers via 
 Power Requirements 

p ralltl or seri I int rfaw: 
 115 VAC t 60 Hi or 230 

requim.stand11rd RS-?32 
 VAC a t SO Hz (for European 
cable jnot supplied) oper-al:ion); usl!r selec-ta bll! 

Software Da<:umentalion 

- one, apart fl"om t.h stan­
 Compreh. nsive 6:S.-page 

dard printer driver for a 
 lllustrated Owfi~t's rnanu~l 
particular operaling sy tem 

Audience 
Hardware Options Anyo.ne desiring both letter~ 
Dot Plot graphic-$, paper-roll qu Uty and high-ipttd print­
holdtr, p per-catch bll!S et, out 

TEXAS CO.MPVTIA S!ISTIAS 

Model II 64K 
An excellent compu1er for ~aur business 
needs. Eas e:qlandablllty & compatlblllly . 
No IormaIoperator Italnlng neecled. Al 1ac· 
cessorles. avai1a1:11e-111sk expansions , 
printers.. so11w.a.re, at ou low discount 
prices. Our f~I . fully Insured air freight 
service can assure rnost de11ver'es wl1hln 
seven days a·lter paymen t Is tecerved. 

1Model 1111,&K $835 With TCS Memory: 
Model l!l I 32K $979 Mode.I Il l 32K $909 
Model " I 48K $1089 Model Ill 48K $969 

Model Ill 48K 2 Disk RS232 $2100 r---..1 
Model Ill 32'K Disk $17:29 ­
Mode' I I 48K Disk $1849 m:_ _<iiez 

Corvus Hard Disks SCa1:1 

Pocket comp11ter & Acc . scan FIX:kel COl!l~uler Pf• t 1~1er1Kt , •1ot' · 

Color Computer 
4IK level: $319 With TCS Memory.: 
16'K Level I $,439 6K Level I $369 
16K Extended Basic $4 89 16K Exlended Basic $449' 

Epso,n Print,ers SCall 

Lllr. CIV r 11\lll'D: ~ 1 l'IH u W'lw econttol 01 ~o . 8ill, lili Df 152,olumm. 80 'P'! lli(irD~•~ 
l'lt1Dr r11111 . ~fl'l\Ublt print- $300 "'5$ ~ nUtUt (O!!ll)llM o pr.Nier. Lill! ~S c:afl lw Ctl" 

~flfj! 

MX-80 Tractor Feed MX-100 Graphtrax, Friction 
MX~eo FT Friction and and Tractor up m 15" 

Tractor wide. 
Graphtrax for MX-80,_M_)(_:.80 FT, graph~ics option. 

Word Processor Package $2679 
I 

!~elu des 2101s Model 111 with qBK, Epson MX·80 Tractor Feec! wilh cable. and 
word prOGessing sortware ready to operate. lisls at $.3300 . Our low price 
s tial this month: 52619. For X-80 FT Traclor and Friction. add S99. 

• l'rlCC'I SUb\Ctl Dth1nge 1n~ '1'11 
• ,.or.a_. out·ol·slate ~·ans ada 5"1 
" 0!!1vtr !ubfett 10 ,..,llab1hly 
• $ 1pping ' tr1. a tvt phonf 

TEXAS COMPUTER SYSTEMS 
Box 951i, Brady Texas 76825 

Fot 1ast. eflitie service. •e can air re1gh1rrom Dallas 
10 majGf a/ p near you . Call 1or mformallDn . 

·10H Free Number 800 433-5184 
Texas iResideints 817·27""'5625 

Clrc le 365 on Inquiry c ·rn . 

http:MX-80,_M_)(_:.80
http:so11w.a.re
http:prnportion.al
http:undern.ea.th


Circte 253 on lociuUy caret 

AVAl:LABLE,TODAY 
from MSD: the XENIX™Operating 
System,. Microsoft's Adaption of 
Bell Laboratories Time-Tested 
UN IX™Version 7 Operar ng, System. 

MSD provides this comprehensive line 

of products for the UNIX ·community: 


• XENIX Operating System • Screen Oriented Text Editcw lor 
VT-100 Gompallble Terminals • Database Manager and Reporl 
Genenitor Which Will Easily and Eflicientty Control La1ge Accumu­
tatioos of lnfC1ma1ioo • Accounts Receivable System Which Can 
Be Used lo·Monitmand Control Receivables inOrcler wlmpro~e 
Cash Flow • Uni.Ca~" - An Electronic Spreadsheel Which 
Makes Financial AnaJysi s,Forecastingaml Business Planning Easier 

In add ition to rel iable Software pre-config­
ured for your Hardware, MSD wm provide 
complete user support by: 

• Ans ~·er Ing yo11r telephoneQuestions • P1011iding new 1eleases 
as available '• Supplylng you with the besl Hardware !or ~oo r 
UNIXirem1i remenls 

MSD Co;rporation 
2449 Camelot Courl. SE 
Grand Rapids. MI 49506 
(6161942-5060 

MANAGEMENTSYSTEMSDEVELOPMENT 
UmH:.arii:. UNI and XENIXarc 1rae1ema1ks.or MSO Cor~.•Bell Ub01atG1ies 

and Mletosor1re.spccttiiely 

lDiSc13 

MART, INC. 

GO FOR IT! 

FOR PRICE,OUAUTY & RELIABllUTY 
ACOUST.IC COUPLERS . . . . . . . . . . . . . . CALL 
ADDS VIEWPOINT Terminal $ 585.00 
AN ACOM Printer(Ser/Par) 11 50 CPS . . . . . . 109'5.00 
ANADEX Printer DP-9000 . . . ...... .... . . 1199.00 
BASE 2 850 Impact Pri n1er.... .. . .. . . . ... 700.00 
EATON Dot Matrix Parallel ....... .. . . ... 399.00 
EPSON Printers(Al l) . . . . . . . . . . . . . . . . . CALL 
MICRO TERM Terminals . . . . . . . . . . . . . CALL 
OKI DATA Microline Series . .. ..... . ... CALL 
PAPER TIGER 460G ... .... .. .. . . . . .... 1145.00 
COMBINATION SPECIAL:..... . . .. .. . . . .. ... . 
Appl,e 11 Plus 48K, w/Drive & Controller; 
.Epson MX80 Printer, 

Interface & Cable . . . . .. . . . ....... ... .2225.00 
CA LL FOR ·auOTES ON ANY Ont£Ft MICRO PRODUCTS 

We arc dealers tor BASF, DYSAN. 3M(SCOTCH) Dis· 
'keltes . Cartridges, Mag Ta pe. !}IC. In add1tio-n we carry a 
complete line o Printer Ribbons and olher data p rocess · 
Ing accesso ries. 

1840 LI COLN BLVD,."1sc ~ SANTA MO .ICA, CA 90404 
~ (213) 450·5911 iC.All CO LLECTt~1 
MART, INC. ~ill![~, ·Ull c ic• r11t~r~1 1 

CJre le 127 on lnquli'y card. 

basket and a letter .carrier that allows printing of lett-ers 
on single sheets. 

The ribbon comes .in a sealed cartridg·e, which 
''facilitates fast, easy replacements" according to the 
manufacturer. The ribbon must still be handled man­
ually , however, and I did not find the cartridge any easier 
to instaH than an ordinary- and far less expen­
sive- spool. 

Although this ribbon is said to have a longer life than 
a11 ordinary ribbo.n, it is easily tangled 'l"hen the 
enclosure is removed and replaced; then the cartrid_ge 
must be discarded. A new one costs $12. The user is 
warned to· use only cartridges supplied ·Or approved by 
]ntegra1 Data Systems, although the item appear~ to be 
standard . 

The IDS 460 can be connected immediately to almost 
any computer. Other printers require that the buyer 
specify the interfacing standard when placi.ng an order. 
This printer has built-in circuitry for almost any intierfac­
ing standard. A jumper i:.elects either parallel (Centronics­
compatible) or RS-232 ser ial i.nterfacing. The XON/ 
XOFF handshaking protocol used by many of the daisy­
wheel printers is aJso· recognized. The us.er can select any 
one of f:ive serial baud rates up to 9600 baud by using the 
mp switches on the top of the printer. The DJP switches 
also aUow the user to easily define the parity-checking 
functi.ons for received data . 

l had a little difficulty getting the printer to operate 
properly when connected to my LSI-11/2-based system. 
The individual I spoke to a t IDS was knowledgeab1e and 
hel.pfu.L He suspected tha t the problem might be traced to 
the printer's firmware and offered to send me a set o.f re* 
vised PROMs. ] discovered that the problem was not in 
the printer at all; nevertheless, the new PROMs arrived 
promptly, and al no cost. 

The lDS 460 shines particularly well in the area of prinl 
quality : it is supe.rb and well complemented by a power· 
fu) array of character and forms-contra] options . The 
charact;ers are dear, crisp, and well formed. Th·e :let ers 
are not the mere outlines produced by most dot-matrix 
printers, but are shapely and filled in, almost like letters 
off a printing press. Distinct dots are not visible because 
the print head produces the dots in an overlapping 
pattern. 

Four diff rent print densities ar·e software or DJP 
switch selectable- 5, 10, 12, or 16.8 characters p r inch. 
The following are aJso hardware or software selectable: 
proportional spacing (you can · ven contro:I the amount 
of space be ween characters), text j1ust"ific.ation (J). line 
spacing at either 6 or 8 lines per inch, and one ·of eight 
form lengths, from 3 to 14 inc.hes . And despite the 
e'.Xcel.len t print quality, the speed of the printer compares 
favorably with the faster dot-matrix print·ers. The IDS 
460 us1!s bidir·ectionaJ printing and logi.c that mjnim.izes 
motion of the print head over white spa·ce on the page .. 

The IDS 460 firmware performs many of the func i.ons 
.normally handled by text editors; it should be relatively 
easy to program a text ed:i tor to. take advantage oJ he 

http:placi.ng
http:109'5.00
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·~ IDS A De:rn.oris r a. i 0 n. 

: ::J FR! NT · r o r r o c . 111 listinQs, a ' no frills' form.act is pl"eferred . " 
;: 0 P Fi. I t~T " l n that Ca.SO!, Oli'le W01,Jid US:e the S andaid 90 Column. 1 ist in ·g" 

~ o FR IN " with no propo['ltonal spacing or teKt ju:!l't .i. fication" 
0 END 

f or word ;:irocess1ng , howe11ec: mo;;l wolers will op to use proport1onal 
;;pi~cmg This m ans tha individuals letters will be of different widths , 
~t·11nq he ocufll.@nt " more ,prof·ess1onal ppearance The bHity to do 
U>. j s 1;; char ac te c: st• o of be,ter: Ie tter quaiit y printers . 

~t:ce l&4l :m c amters c.i.n ht fit on ~ lint thit is ~1'4lpodionilly 
spae-td, 9mn.~ tbe terl .~ • Ultr" ]® !Jb.!Jl M UK !h~ SlllU~l 

type sin in illllliUMl!on vi.th tile propoortion4l SJ>i'-lllg l~tuil t e r!S111l 
IS lu t tbi~ is q ·le· all - - svi al!lt fat f~tmalts, perfi:q!.s. 

:-!us ~i ;:. I! t!i thi; ont? Utd.t qi!r.4!nll~ use, n. chanetl!rs per mch. The DS 460 i~ ·ii. versa tile- printer 
Th~ ma.nufa.ctmer promi511s lti ma.l::e U ev11n lli.ou versa 11 · !>y a.king available PROM chips to enable GW!tching b-!twHn 

l~o typefaces Vitll. h1S" fi!.a.lur·11 it would be p-os.s±fi.le lo switch be.ck and fo.rth f.rom a language to· a.nother . However. 
if you d'D not want to wut CoI thi! PROM cl'np.s to b·eco111.e available, you can .11ct:c01npUsh the sa: e thing by using 
th11 qraph1cs function of this pnnter 

he.;).. you h.;.v ·t! a. new ·p:rinter, Eli, :lH~'iil •" 

Flgur~ 1: Sample pr.i11to11t of the lntegm1 Dala Syste-m.s' Model 460. Altlrougli tire Hebrew dt(;lrr:u;t1m; in the last line were printed 
using graphics feat:u1Y5, .IDS is plannizlg to irllroduu PROMs that will pennit switchi11g from one language to 1mother. 

many features. ExampJes of some of these features in­
dude the following: the DIP switches may be used to 
enable or disable an automatic one-1nch skip at form 
boundaries; hor'izonta] tab positions can be set by using 
software escape sequences; on receiving a horizon ta tab 
character, the print head tabs to the next specified col­
umn in the line. You can also set vertical tab posi­
tions- in fact, you can program three separate vertical 
tab schedules since there are three separate vertical tab 
characters . Print-head motion and paper motion are ex­
tremely precise. Horizontal abbing may be specified in 
11120 inch increments; vertical tabbing in l/IZ inch 
increments . 

One other minor inconvenience is that no default tab 
set·ting takes effect when the printer is power,ed up. This 
mea.ns that unless the user remembers to explicitly pro­
gram tab positions, the printer ignores the tab character. 
In te t, t·he tab c:haract.er is frequently used, ·nstead of 
blanks, to conserve storage space. lf you send such text to 

the printer before setting tabs, the tIDCt will look as if al.I 
the blanks mysteriously disappeared. The solution is 
simply to se the tabs, but there really should be a ddaul 
setting. 

]n addition to its text-processing prow SS, the iOS 460, 
when equipped with the Dot Plot option, is an excellent 
graphics printer. Sending a control~C to the printer puts 
it into graphics mode, and every foJJowing character is 
interpreted as a g:rapMcs pattern until graphics mode is 
switched off with anoth r control·C. 

Each character controls seven dots in the vertkal 
plane. Each bH in the 7-bil ASCII (American Standard 
Code for Information Interchange) code of the character 
activates a different dot, with the leftmost bit 
corresponding to the lowest of the seven dots . If the 
ASCH code sent is 1000011, for example, the IDS 4:60 
prints the bottom dot and t:he two top dots. A gr.aphics 
carriage cont.rol advances the paper a dis.tance of seven 
dots. 

http:c:haract.er
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,Concfosions 
• The ms 460 has exceUent print quality-probably the 
best of all dot-matrix printers in its price range. The nine­
wire head uses both vertical and horizontal overlapping 
of dots to make fuJJy formed characters and give lower­
case letters full descenders. 
• The bidirectional, logic-seeking prin.ting minimizes 
print-head motion and assures high-speed operation. 
• Interfacing the ms 460 to a variety of printers is re­
ma.rkabty simple because the printer contains both RS2.32 
and parallel interfaces. 
• The only real drawbacks result from the difficulty of 
removing the cover and the placement of the print­
intensity swHch inside.. Before changing from paper of 
o.ne thickness to paper of another thickness, the user must 
remove the cover and adjust the print-intensity switch. 

• Although the prin ter la·cks a friction-feed feature and 
can't handle single sheets ·of paper, it does offei: extremely 
precise pa.per handling. 
• Th lDS 460 has a convenient seH-test feature and an 
indicator that: lights or Dashes when paper runs out or 
hardwar·e problems occur. 
• When equipped with the Dot Plot option, the IDS 460 
offers outstanding graphics featur s . 
• Judging by its willingness to help when 1encountered a 
problem, Integral Data Sys ems can be relied on fo.r prod­
uct support .. 
• [recommend the IDS 460 to anyone who can't spend 
several thousand dollars and yet needs a printer that has 
both excellent print quality and the speed of dot-matrix 
technology. • 
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Hard.,are Revieww 

The Mauro Proac Plotter 
Maile Dahmke 


1515 Sup~rior Apt 15 

Lincoln NE 68521 


The Mauro Proac plotter provides the small-computer 
user with an inex:pensive way of obtai]ning high-quality 
graphics . The plotter uses a novel method of controlling 
the paper-it embosses a pattern on th edge of the pap r 
that is used to guide the paper across the drive roller . A 
ce.ntrifugal blower creates a pressure drop across the 

At a Glance_________......,. 


H:i.rdwiue 
Mauro MP-2SO 
Proac plotter 

Use 
gen .rai-purpos 
plott r 

Mainu.factun!t 
Mauro Ef!flineering 
Rt 1 Box 133 
Mount Shasta CA 96067 
(916) 926-4406 

Price 
plott r, $695 
RS-232C serial interface . 
$195 
TRS-&I or Apple 
int dace, 585 

Features 
plots on ordinary 81/i by 
ll paper 
d;oice o p n col rs and 
line widths 
0.005 inch / step r solu tion 
2.5 inch/siccon plott ing 
speed 

Sofitwarn 
full -vector driv r wfr­
ware •wailabl f r 
80801280, 6502., and 

6800 microprocessors; 
two-dimensional an.d 
perspective plott ing pack­
ag s availab le; may be 
driven from FORTRAN. 
BASIC, etc_ 

H.a.rdwa.rc required 
any 8080/ZSO, 6502, or 
6800 mic oprocess r; r 
quires eHher a. 6 bit 
parall l output port or 
the RS-232C interface op· 
tion . 

Ha:rdware options 
roll paper adapter 
RS-2J2C serial data 
interfa ' 
TRS~so or Appl - II 
interface cards 

Documentation 
26·page manual including 
Interfacing requ irement • 
sample software drivers . 
and a lisling of the 8080 
assembler inte.rfac:e 
program. 

AudJence 
anyone requiring qua lity 
pen-plo tter graphics at 
low cost. 

paper writing surface, assuring that the paper is held in 
place. Both X and Y axes are driven by stepper motors, 
and the pen is mov·ed up and down by a solenoid . 

The plotter will acc.ept single 21.5- by 28-cm (Bl/2- by 
1-inch) sheets, 28- by 43<m {11- by 7-inch) sheets, or a 

28...cm (11-inch) continuous roll (if equipped with the roll­
paper option}. 

Control Circuit 
The electronics package will accept C·ontrol signals 

from the host computer via six data I ines: - Y, +Y, - X, 
+X, pen-control {up/down), and home. Umi switches 
a.re provided on aH axes to prevent overrun of the pen. 
The electrical in terface consists of TTL (transistor­
transistor logic) signaJs . All Jines come out to a 0-pin 
Molex connector on the back of the plotter. 

S nd ing commands to the plotter is somewhat more 
complicated. for example, if you want to step in the +X 
direction, you have to hold the - X line high (logic 1) and 
send four positive-going pulses to the +X inpuL Thjs 
causes the motor to advance one 0.00.>-inch step in the 
+ X dir,ection. The same procedure is r·equired for the 
otherthreecontrols (- X. + Y,and - Y). Thcpenmaybt> 
lowered by pulling the p n-control line low (logic 0) after 
it has been p)aced in the high (logic 1) state. Raising or 
lowering the pen takes approximately 100 :ms. 

Serial Int·erface 
Th s rial interface allows users with an RS-232.C serial 

da ta port to communicat wi h th plotter without hav­
ing to wire up a special cable for the parallel interfac . It 
normally runs at 1200 bps (bits per second), but may be 
switched to 110, 300, or 2400 bp . Th interfa expe<:ts 
to see 7 data bits and 1or2 stop bits. The eighth, or pari ­
ty, bit is ignored . To communicate with the serial inter­
fac , several byte are sent in th following sequen~: 

Byte 0: Co.ntrol word 
Byte I: Y LOB, (low-order bits) bits O to 6 (bit 7 ignored) 
Byte 2: Y HOB, (high-order bits) bits 0 to 4 (bit Sis the 
ign bit, and bit 6 is the pen-con rol bit) 

Byte 3: X LOB, bits .0 to 6 (bit 7 ignored) 

http:H.a.rdwa.rc
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Photo 1: The Mauro plol'ter is a 1ow-c:o5t, well·ePJgineered u 1it 
de~ignM with the smnll'-.systen1 user i11 mind. 

Byte 4: X HOB, bits 0 to 4 (bit 5 is sign bit, bits 6 and 7 
ar ignored) 

The control word tells the interface how :it should inter­
pret the succeeding bytes. Bits 0, 1, and 2 define how 
many vectors (4rbyte g:roups ,of bytes 1 through 4.) wiU be 
sent. Bit 4 indicates whether the buffer-fun response of 
the interface is a pulse on the RS-232.C CTS (Clear to 
Send) line or a specific character. Bit 3, 5, and 6 are 
reserved, and bit Sis. ignored. 

Software 
S vera] device drivers for the 8080 / ZSO, 6800, and 

6502 microprocessors (in both BASIC and assembly lan­
.guage) are provided with the pl,oUer and the interface. 
The prog;ram driving the plotter (without the :sierial inter­
face) uses the same byte order and format as the above 
protocol for the seria.I interface. This greatly simplifies 
conversion (not to mention program ompatibiHty) from 
one to the other. 

Another vendor- Leapac Services (8245 Mediterra­
nean Way, Sacramento CA 95806}-supplies.sevend two­
and ithree-dimensiona.I plotting packages a~ reasonable 
prices.. The l2D package is a simple two·-cHmensiona] 
package with Calcomp-compatibk~ rou~ines. The L3P is a 
th~-dimen.sional per5pect:ive-plot package containing 
ove.r seventy subroutines, including ,zoom, fly~by, and 
animation functions. 

Bo~h packages are availa.bJe from Leapac on either 
CP/ M-format S-in h floppy disks or North-S ar-format 
5-inch disks. Each package is provided as a linkable 
]ibrary for Microsoft-compatible ,compilers such as 
FORTRA -80, COBOL-80, MACRO...SO, and the BASIC 
compiler . 

Condusfons, 
In general, 1 found th documentation of the Mauro 

plotter to be adequate but not exc,eptionaJ. The plotter 
itself is wel engineered and constructed. I had f w prob­
lems with the unit, except for a tr.ouble ome serial inter­
.face. However, this was quickly replaced after a caU to 
Mauro Engineering. Of the many plotters 1 have loolced 
at over the past three years (with hopes of finding one I 
could afford), the Mauro Proac plott -r comes closest to 
being the ideal. small plotter_ • 
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I Software Review 

The Radio Shack 
1FORTRAN Package 

Tim Daneliuk, 4927 North RockweU, Chicago ll 60625 

FORTRA , a high-level programming language 
geared to sci ·en~ifi:c and mathematical programming, its 
probably one of the few languages to have found "univer­
sal" acceptance. Until recently, however, FORTRA 
(FORmula TRANslatorl has been unava iJable to the per­
sonal computer user . 

For those who are familiar only with BASlC 
(Beginner's AU-Purpose Symbolic lnstruction Code), a 
few words. concerning "compiled" and "interpreted" 
languages are· in order. BASIC as 'mplemented on the 
TRS-80 is an interpreted language. As a program runs, it 
is translated, Une by lin .• from English (which the com~ 
puter cal'l't understand} to the computer's own "machine 
language. " Each line of the program is e·xecuted as it is in­
terpreted . ote that the prog;ram (called source code) 
never changes: it is simply interpreted each time you type 
the RUN command. 

FORTRAN, on the other hand, is a compiled languag . 
As in BASIC, the source code is written in English-like 
statements which, though not identkal to those i.n 
BASlC, are similar in principle (ie: there are such 
elements as input/oulput statements, arithmetic expres· 
sions, and logical e.xpressions>. To run the FORTRAN 
program, l:wwever, you must use a special machine­
language routine called a compil'eF. The compiler goes 
~hrough souri'.:e code and creates a second machine-­
language program, called obiect code. This transforma· 
tion from source to· object code is performed 
once- thereafter, when you want to run your program, 
you actually execute the machine-la.nguage object code 
produced by th compiler. 

For this reason, programs written in compiled 
langua,ges such a.s FORTRA are very fast: typically 
twenty to ~hirty time faster than the equivalent 
algorithm writhm in an interp:r~ted language. The price 
for this efficiency i increased difficulty in editing and 
debugging because a program must always be compi led 
before it can be run. 

The Package 
With the exception of a ew extensions and restrict.ions, 

the FORTRAN package describ d here conforms to the 

1966 ANSI (American ational Standards lnstitute) 
FORTRAN. Radjo Shack's FORTRAN (actuaUy wFi tten 
by Microsoft and licensed to Radio Shack) comes in a 
thr~ -ring bind r that includes two 5-inch fJoppy disks 
and about 200 pages of documentation. The documenta­
tion is not a tutoriaJ in FORTRAN, however, and if you 
don't know FORTRAN, it is probably insufficient. Radio 
Shack recommends several textbooks to augment th in­
formation supplied . 

The FORTRAN package comprises four fiJes. Disk 1 
contains th FORTRA compiler and the editor; Disk 2 
contains the linking loader and the FORTRAN library . 
Each file has an associated section of documentation, and 
ther i a ampJe FORTRAN program, along with in­
structions for entedng, compiling, linking, and running 
it . Each disk has the TRSDOS 2.3 operating system on iL 

_At a Glance------------1~ 
Name Computer 
Radio Shack Radio Shack Model 1 

Level 11 with expan­
sion interfoc~. 

Type 

FORTRAN 

minimum 32 K bytes 
High-level language of memory, and at 

compiler 
 least one disk drive 

{two recommended} 
Manufacturer 
Licensed by Microsof Documentation 

to Radio Shack 
 Approx · ma tely 200 

One Tandy Ctr 
 pages in a Ioose-leaf 
Forth Worth TX 76102 binder 
(8 7) 390-301 · 

Audience 

Price 
 language enthusiasts , 
$99.9.S FORTRAN users, and 

users with scientific 
Format and mathematical ap­
Two 5-inch Hoppy pli cations 

disks 


Language 

Z80 machine language 
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The documentation claims that the Disk BASIC files are 
: include-cl, but they were nowhere to be found on my 

copi s. 
Although this FORTRAN package is best suited for 

systems with dual disk drives, ] was able to use it uc­
cessfully on a single drive system. The only real disad­
vantages were that I had to exchange the disks constai;itly 
(a problem familiar to anyone who has tried to make a 
copy of a disk using a single drive system) , and the 
amount of free disk space was limited. The reason for this 
is that 'the di k containing the final executable command 
files-created from your source code-will always con­
tain part of the FORTRAN software. This will be dis· 
cussed later in the article. 

The Editor 
The Micros.oft heritage is most apparent jn the editor. 

Anyone familiar with the L vel ll BASIC or Mkrosoft· 
EDTASM (Editor-Ass mbl·er) editing commands will feel 
right a.t home with this editor. It is also the b st­
documented port.ion of the package, although in my 

Extensions to ANSl-66 FORTRAN 

• If c ts used in a 'STOP c ' or 'PAUSE~' statemePrt, t: may be 
.r.my six ASCII du~racters. 

• Error ,and emi-of.file branches may be specified in READ 
aPtd 'WRITE statements rtsing the ERR • aP2d END - options. 
• Th standard subprograms PEEK. POKE, INP, and OUT 
haw hee11 added lo the F'ORTRA N librnt11­
• Statement fum:tions may r.rs.e subscripted tiariable.s. 
• HexadecimaJ l'Oll:!i'ttnds may ue used tvlterever Integer COH­
slanls are normally allo.wed. 
• Tl1e literal fom1 of Hollerith data (character string betwee'7 
apostrophe characters) is permitled in place of the s:tarldo:rd 
uH fom1. 
• Holleriths and Literals are aJlowt!d in e.xpres.sions iPI place 
of lriteger const1:mts. · 
• Th. re is no restriction to the number of contin11al{o11 lines. 
• Mixed-mode .expressions and ass-ignments are allowed, and 
cor1~ersio11s «re performed .automrilicaJly. 

Resttktions on· ANSl-66 FO.RTRA 

• The COMPLEX data type is not .implemented. It may be 
included it1 a future rele.tlse. 
• The specification statements mU5t appear in lhe following 
ord r: 

a) PROGRAM, SUBROUTINE, FUNCTJON , 
BLOCK DATA 

b) Type, EXTERNAL, DIMENSION 
c) COMMON 
d) DATA 
e) Stat.em1mt functions 

• A different amomlt of computer memory i~ tJlfocated for 
each of thl! tia.ta . typ~: Integer, Real. Dou bfo Predsicm, Qt.rd 
Logic-al. 
• T11e equal sigP'I of a repl11ceme11t statement and the first 
comma of a DO s: ttllement mus! appear 011 the it1itial state­
ment· line. ' 

INMAC INTRODUCES 

THE SOLUTION TO YOUR MICRO SUPPLY 


AND .ACCESSORY NEEDS. 

• One-Smp ShOpping. Th is new cat Jog offers aver t.000 
produm spea frcally '°' Mrcro Compute1s. Compaubre INi!h 
Apple. Atari, Nonflstar. TRS·80s and many others. 
• Convenient Oiderjng. By m.:i11 Of phone. orde 1ng supplies 
and accessooes from lh1s catalog wrll be quick and easy. 
• Fa~t DeJrvery \.Vell snip your order withrn 2" hou s ft0m our 
dismbu~on cemers in N~ Jersey. Ca!i fomia. lll1no1s and Texas 
Overnight deJ1veiy ava1,atire_ 
• Top Oualicy Produc~- Virru.aJJy all ou products are 

guaranteed for at Jea:sl one year Risk-free lfia l of any p oduct 
ror '15 days. 

Send for your FREE 
lnmac CataJog Of caU 
~40SJ T27-j970. 

Avai labJe June I. '9B i. 

. 
•.-.m~.-. 
••••• • ._....._ 

Dept Micro, 2465Augustine Drive. 
Sanra Clara. CA 95051 
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judgment it pr sents ~he least d ifficu I y . 
The purpose of the editor is to create, edit, and store 

FORTRAN source code. [t assigns line numbers a.nd in­
crements to the program s ta tement . Th line numbers 
.are not actually part of the FORTRAN program, but they 
exist so tha t specific Hnes can be called for edi ti ng. Only 
certain FORTRAN statemen~s such as DO loops and 
WRITE operations require Hn numb rs, and these are in­
duded in the FORTRAN s ta tement ..fi -ld. 

The usual interline and in traline ed itin~ commands are 
provided . T he interline commands ca n insert, delete, re­
place, and prin t line , or groups of lines, in the program. 
Th intraline commands edi t charact rs or group of 
characters within a given program line { g: a character 
can b deleted wHhin a Iine of the program and th n re~ 
placed with thre other characters). 

The .line editing commands are simply extensions of the 
editing facilities provid d with Radio Shack's Level II and 
rnsk BASIC software. Howev r, the eleganc of th is 
editor is subst<intiated by th pr senc of two other com­
mands: Find and Subs1titute. Th Find command find a 
given string of tex t within a s-ource fi le and print out the 
corresponding line numbers . The Subs ti tute command Is 
similar to the Find command, except that a given 
character string can be replaced with another character 
s1tring in a selected group of lines. It would, for example, 
he possible to substitu~e FORMAT (2 for FORMAT(S 
wherever it appears in lines 100 to :500. These two com­
mands are tremendous time-savers, particularly if you are 
editing long files in which the same chang must b made 
many times. 

There a:re two final feature of in terest. First, as is com­
mon to most FORTRA sou rce li5-tings, the edi tor ap 
pends page numbers to the listing, as necessary, which 
facilitates the organization of long Wes. Second, the 
editor can b used to edi t certain BASIC and other non­
FORTRA files . IThe BASIC file must be stored as a text 
fi le.) This allows you to us.e the Hnd/ substitute com­
mands when editing BASIC fil.es . 

The CompUer 
The FORTRAN user never comes into dir ct contact 

with the compiler. Rather, hew.rite uurce code accord­
ing to th strict grammatical rules of the Ja.nguage. The 
compiler in turn is able to .recognize and pr ss the 
source code . As menlioned previously, this FORTRA 
fundamen talJy conforms to th ANSl--66 standard. The 
text box on the le t, excerpted rom the r ference manual, 
shows t·h departur s from the standard. 

FORTRAN is r cogni.zed as a languag that i w U& 
suited to the scientific and ma thematical user. This bias is 
r·efleded in ~h data typ s that are availab!e: 

Intege.r: from - 32768 to 32767 
Real sev n-digit pr cision from io-~ to ± 10 35 

Double precisi o.n: same as rea] except with 16-digH 
predsion 

Log.\cal~ used in logical ope.rations such as A D, OR 
Literal: alphanumeric: string 
H xadedmal: numbers in base 16 
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THREE COMPUTERS J.NONE! 
THE DIG,l:AC M.AIPS® 0 ·80 SYSTEJi..\ 

Multl-User, .Mult~Tasking, Cost Effective. 
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conwrrctitly! • NI worlcltotion& Ci!n mart: common perlphuars. • Usi?S 

D~CMN'S"80 o,per~tlns $)1$t.c.n. (Oigit61 R~ll Ml'/ M) • HI~ ICYCI 

ian9ua!Je PiocessOlS lm;rudlng For11o11n ·~sic- P~-<:obol • <:oms:irete 


Tl#n·M:v ~tgm tor eai.e ,of opoa6lion & dcarnllfiSl 

For ...ddll>onol lnlbrm«ion (ootaa. 

MN'S;, CO«lmet~I Pto.ducu OMl!On of: 
DIGLl.C COAPOftA110H 
ns e~em RODq. Sml [OWf11l'l.Y. 11787 
IPl'lone:(S16)~7~ 

'"'"" ~ . 11-.-.t ot ~ lfl<JKJ1 c.otp. 
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SOFTWARE 

BY 

Siiil
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One glaring omission is the comp}ex data typ . Standard 
ANSI FORTRAN allows direct manipulation of complex 
variables-a real time-sav r when solving problems in 
physics, electronics and relat d fields. I suspect that this 
data type was omitted because of the memory it would 
require to handle complex variables. Nevertheless. it 
shouJd have been offered as an option (ie: 'two versions ·Of 
the compiler, one with and one without the complex 
variable· type). 

This version of FORTRAN is characterized by exten­
sive formatting statements that give ·the programmer 
great control over how data is input, output. and stored . 
These statements include numeric , logical, Hollerith (or 
st.ring), and ocaling- type for:mat commands. User-d fined 
functions are also aUowed through the construction of 
.function subprograms. The usual transc ndentat func­
tions, such as sine, cosine, and arctangent, are included, 
as well as the hyperbolic tangent. And, of course, the 

package Includes all standard FORTRAN arithmetic and 
control statements such as GOTO (thr·ee kinds), lF, and 
PAUSE. 

The Linker and FORTRA Library 
The linker relocates in memory the object code that 

was created by th - compiler, a.nd it must do so in a m<mr 
ner that will allow the object code to be direc:tly exeruted . 
in other words, the linker goes through the relocatabl 
object file tha t the compiler has created, and rom this , 
creates a command file that can be directly executed 
under TRSDOS 2.3. During thi process,. th lin ·er 
references another fifo ·called FORLIB. FORLJB contains 
all the standard routines for addi tion, subtraction, 
transcendental functions, etc, so the compiler does not 
hav· to recreate the same machine-language routjne that 
appear commonly. Rather, it references the FORTRAN 
subroutine library as nee ssary . 

FORTRAN Patchwork 
I fenmd ,a few b,ug.s l(I' Rtulio Shack"s FORTRAN i?dltor tl1ar w re riot 1.tppar nt at first . o" tl•e whole, they are minor, .such RS the ln11bllit:y lo 

slop s~rtt'1 ~crolli11g wilft "<SHIFT> @ "', B'W 11 ralh r Jev rt b11g exilt:i w J1111 itide files nre cre.ate:d. T11e editor creale.s im inde;i: flle wl1t1l ex· 
lrll'milly la 1g ~cur.cc /jltS llri? wrW 11. Tlri.& 111:lp1 in loadi11g larg sourc-e files duririg sub qi~ent edit'frrg ses.sions. Unfortr.m11tely, 1gol ··garbagt" iPJ 
my,, ogrtim SOlirce .li.$tittg5 wlm1 /ii~ WtN 11i.gm"nttd by Edit-80·cl'~'tlted i11de.r; /ii~. Killin llie indf!:r file 11nd ro.ading tlie 50Jlr°I'.'~ file toitJ101d if 
ffx~d tll(' problem. Your local Radi.o Shack dealer has two patches to ecti y IJ1~e problem.s; one for Di.sk EDTASM (rnralog 1mmbtr 700...2210) 
cmd on(' for FORTRAN (ct1,tilog numb r 700-5210). ... TD 
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Running the Sy tern 
Four steps are required in order to u e the system: 

1. Writing and editing the f'ORTRA program 
2. Compiling the source code to relocatable object 
code 
3. Linking the object code to memory and creating a 
command file? 
4. Executing the program 

One particularly nice f ature o·f the compiling process is 
that it will, at your request, not only create an object file, 
bu t also a.n assembly- langua.ge li sting of your program. 
It's a great way to learn how your computer "think " 
FORTRA . One other advantage of the package also ap­
pears at the tim o compilation . If you wish, you can 
compile the source code down to machine code that is 
suitable for loading in to ROM {read-only memory). 

TRAN program, you can compile the code without 
creating th object file n disk . . he compiler runs 
through the program and th n display error and warn­
ing mes ages. Once an ror-free object file is created, i ~ is 
li n_ked. H can then be run immediately or stor d as a 
command file to run under TRSDOS 2.3. Jn single drive 
systems, tli relocatable object file must always be on the 
disk containing the linker and FORTRA library. Conse­
quen tl y, free disk space is limited since these two fi les oc­

upy 25 grans of space. 

Benchmarks 
H you'v never used FORTRA , you'r·e probably ask ­

ing, 'Why go through all this effort to write and execute a 
program?" The answer is threefold: speed, speed , and 
speed! There is no doubt tha t virtually any problem 
solved in FORTRAN cou]d be solved, say, in BASIC. Bu t 

To ch ck for syntax. and other errors in you.r FOR- you should consider FOR-
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isling lt Bimclmrnrk progrnms thM compare Radio Sl1r:ick: 
BASIC. n11 interpreted ltmgi1nge, with Radio Shade FORTRA! . 
n compiled ltmgiu~ge. T11e BASIC program (la) took alnios~ 
tw1m ty times as long i:is the FORTRA program (i b) lO 

rnlculate th~ araswer. 
(la) 
100 DEFDBL C,D:DEFINT A,B 
105 FOF4 /;,•OTO 100 
l IO FOR B•O TO 100 
1l5 C• (A 12)-HBl2) 
120 DcD + C 
125 NEXT B, A 
130 PRINT TAB(20)0 
135 END 
(lb) 

00100 DOUBLE PAECISIO C,D 
00105 INTEGERA.B 
001!0 00 10 A- O. 100 
OOllS 0020 B= O, 100 
00120 C = (A' ' 2) +(B " "2) 
00125 D= D+C 
00130 20 CONTINUE 
00135 10 CO TINUE 
001 40 WR!TEl5,30)D 
00145 30 FORMAT (20X ,Dl5.9l 
00150 END 

T RAN for "number crunching" applications. 
The benchmark that is described here demonstrates 

this difference viv idly. It consists of nested loops in which 
two numb rs are squared, add d together, and then 
added to the previous total. Listings la and lb show the 
program listings . Not that the eight-line BASK program 
look fairly innocuous: it took 20 minutes, 44 seconds. o 
run , Once the FORTRA program was compiled and 
li nked, the command file required only l minute, 4 
seconds, to run. (l also had a chance to run a similar pro· 
gram using CBASlC 2 running under CP/ M. Even this 
compiled BASIC ran abou t 4 minutes-over three times 
as lon.g as FORTRA . ) 

However, in berm of total time required , th languages 
are fai d y comparable. It took me almost 20 minutes to 
write, edit, compile, and link the FORTRAN program, 
whereas the BASJC program occupied about 4 minu es to 
write and edit. This won't always be true, for in longer, 
less trivial programs, FORTRAN wiU come ou ahead 
every time . This is pa.rticula rly true for programs that are 
reused, since linking and compiling are one-time opera­
t ions . Jn sucn instanc s the command fil will run in just 
over a minute, whereas the BASIC program will always 
leave .you time to watch the evening news. 

Conclusions 

• The FORTRAN package is powerful and elegant. 
• The pr:ice is right. At a little less than $100, this package 
compares favorably to software at three times the cost. 
• My biggest complaint is th absence of the complex 
data type . o PORTRAN syst'em should be without it. 
• lf you 're tired of long :run tim s and you. aren't 
challenged by BASIC anymore (or you just want to ex.­
pa.nd your programming horizons) this is the package for 
you, • 

http:20X,Dl5.9l
http:f-Oward:s.of


- - ---

T,ecllnical Forum 	
­
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Every now and then a novel technique for handling 
data comes to \ight which, while not immediately ob ­
vious, is actuaJly very simple and can be used in a wide 
variety of applications. 

One ,example of such a technique is the use of th 
1inh:d-list data structure, which allow th programmer 
to create ordered sets of en tries into wliich new entries 
can be insert d and from wliich existing entries can b 
easily delded. Another example is the use of semapl1ores, 
which have many applications that center around th 
allocation of resources 1lo sets of processes. 

A new technique in. this category has recently been 

Depending on the values of resistance and capacitanc·e, 
and the speed at which the program ·e.xecutes, the voltage 
at the analog output point will be a mor - or less steady 
3.75 V. By changing the constant :in ~he DATA sta tement 
in line 100, any arbitrary voltage between 0 and 5 V can 
e obtained. 
In this example, the duty~mastei- is the constant S 

appearing in line 70, th duty-cyde is the variable V, and 
the duty-coun ter is the variable C The kickor is the 
occurrence of a pass through th loop extending from line 
30 to line 90, and the kickee is the decision to output a 1, 

added to the Jist. Pioneered by AJb .rt G ove of Gener 1 
DataComm Jndustries, t·he· t chnique initiates an event o 
that it occurs a specified proportion of the times that 
another event occurs. 

Let us call the event that is conditionally initiated the 
"kkkee," and the· other event, typ.ical.ly something tha t 
occurs at even intervals in time or space, the "kickor. " 
Now define three quantities, called the duty-master, the 
du ty-cycle, and the duty-counter. The ra tio of the duty­
cyde to the duty-master will ddermine the proportion of 
kickee to kickor v nts. (The duty-counter is a scratch 
quanmy that wm ordinarily be initialized, say a power­
up, to zem.) E.;ich time the kickor event occur , we do the 
foJlowing: 

duty-counter : - duty-counter minus duty-cycle 
if duly~counter is now ne~tive 
then do 

<initiate kickee > 
duty-counter := duty-counter plus duty-mas t r 

nd 

This procedure may seem sufficiently abstract as to be 
totally useless, so let's consider a concrete example: a 
DI A (digital-to-analog) converter constructed of one bit 
from a computer p.arall l output port, one resistor, and 
one apacikor . T he 11esistor and capacitor are connected 
so as to form a simple ~ow-pass filter, as shown in figure 

ow you ca.n run the BAS]C program shown in listin.g 
on the computer. 

' 
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listing l: Thi~ B.A SJC progrnm t1~es: lite VDC algorithm lo pro­
vide a s tel:ldy ou t1)11' uoltage whl!!n rnmbfn d witl1 tit sim ple 
rircui! aI figure 1. A cfomgc in tfle uidue of tfrr! DATA stall'ml"•it 

will altr!r th is voltagi?. Prograrn lin 80 nrn:;I mrtp11f the cmrlents 
of B lo tlie 11pproprfr11e oatµut porf. 

10 C•O 
20 READ V 
30 B=O 
40 C = C-V 
50 ff C> =0 THE 00 
60 s .. 1 
70 C - C + S 
80 <: output B 1o port:> 

90 GOTO 30 
lOO DATA 3. 75 

~~Cl~ D--__,,,......,,.....--1-.--- ---tD ANAL OG 
Of" COMPurrn OUTP uT 

l'AAALLEL DATJ!I. VOl.'l' llGE 
,OUTPur PORT J 

figure 1: Low-µass fijtcr that converts the digital ou tµut of lite 
single-bit data port to ,an tinalog signal. 
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inst:ead of a 0, to th pod. T he utility of tli is example 
could be co1lsiderably enhanced ~hrough the use of 
11ssembly language and real-time interrupts, bul the 
utility of the basic sc:hem should be dear: assum!ng tliat 
ea Ii pass through the loop requ i r s tlie same amount of 
time, the waveform output to the port will have an 
average duty-cycle precisely equal to th ratio be tween 
the duty-cyd V, and the duty-master , 5. ln additi.cn, 
~he waveform will bounc bac:k and forth between 0 and 
S V at the maximum possible rate given the desired duty 
cycle and the a vaiJ able processing time, wh ich will make 
the low-pass filter 's rob as easy as possible in :reducing 
ripple at the analog output 

The variety of ways in which this same basic technique 
C;'!n be <ipplied is extraordinary . Consider tne case in 
w hicn two in tege:r quantities need to be kept as dose to a 
given ra tio as possible while both are g.raduaUy increa.s.ed 
from zero to some higher number. Normally this wou ld 
involve subs tantial amounts of mult ipli cat ion and/ or 
division, or have drawbacks jn terms of ei~her min\mum 
increment size or worst -case rrof. However, use of the 
VDC ( Variable-Duty-Cycle ~ algorith m makes the task 
straightforward: simply call the two in teg rs land J, and 
let the desired ratio between them be K;l. Pick a number, 
M, which is gr atcr than or equaJ to both Kand L, and, 
i?ach time you wish to in rease l and I o r J by a small 
amount, do ~he following: 

C ;= C- K 
if C<O 
then do 


< inc.remen l [> 

C := C+M 


end 
D :... D-L 
if D<O 
then do 


< increment I> 

D :- D+M 


end 

This process, of course, merely combines itwo instances 
of the VDC algorithm, using a common duty-master, M . 
The du ty -cycle qua ntities are K and L, t.he duty -counters 
are C and D. The method i:cqu ires vi rtua IJy no pro<Cessi ng 
time o m mory space, is completely processor- and 
language-independent, and presents no theor,etical hmita~ 
tion on the degree of precision with which ithe desired 
ra!io may be maintained. 

T.echnrc:ai Forum is a feature mtended M an interactwe 
dJ<1rog on the tedmology of person.:il computing . The subje't 
matter is open-l:'nded, and the rnten t is [O foi c1;>r c;l i5rnssio11 and 
communrc.:it jon among tead.ers of BYTE. V./e' asr.:: lhac all cor­
respondents suppry their full na:mes and .adclfC'1SC:-5 robe printed 
with- lheir commentaries.. We also ask tll.11t cotr~spondents supply 
th~ir telephone number~. wt1ich will not be prmte<:L 
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Nothing that we have seen so far sugges~s that tli 
duty-cyde qua ntity could not vary from one occurrence 
of the kkkor to the nex t. This is very handy for , among 
other things, modeling the effects of acceleration and 
velocity upon the position of an object , Suppo we are 
designing a real-time graphics game in which there will be 
a cannon capable of launching a proj ctil·e on a parabolic 
path toward a targe t. sit possible lo generate a parabolic 
path without resorting to a multiplication routine? 
Jndeed it is I 

We accompJish this by treating the projecti le 's horizon­
taJ and vertical velocity components as duty cydes, 
where the common kickor is a routine that run at ·ev nly 
spaced intervars in time, and the kickees are rout ines that 
move the projectile one cel l hor izonta lly and ·One cell ver ­
tica lly. TypicaJly, the projectile's ho·rizontal velocity 
component is a constan t in the forward dir·ection, and is 
easy to handle using the formula we have seen h re. To 
deal with the possibility that the proj ctile could, ver ­
tically, be moving either up or down, we will have to in­
troduce ~he concept of a negativ duty-cycle. If M is the 
duty -master, H and V the horizontal and vertical duty ­
cyde/velodties, and C and D the duty-counters , the 
kickor rou tine looks like this: 

C : "'" C- H 
if C<O 

then do 


<move projectile one cell to the right> 

C : == C+M 


end 

D :"" D - V 
if D<O 
then do 


<move projectile one cell up> 

D :- C+M 


end 

else if D> =M 

then do 


< move projecti.l one cell down> 

D := D-M 


end 
<decreas V by a fixed amount > 

Photo 1 shows the set of projectile po-sitions that are 
obtained when M is 125, H is 25, .and V starts off at 75 
and is decremented each kickor pass by · until it reaches 
-75. 

More complex (but p rhaps less useful) pan.ems can be 
gen rated if the kickee is permitted to chang the valu of 
the duty-cycle or duty-masl'er, if the kickee of one VDC is 
made ~he kickor of another. and so on. But even in the 
simple forms given here, the applica tions of this 
algorithm range from da ta-communications muhiple:xing 
lo printer / plotter control to indus trial process sim1.11ation 
to- who knows what7 Perhaps you will be the ne.xt to 
add to the list. 

Photo l: The VDC nlgoritlm1 can be llsed to predir:t tl1e 
µarabo{jc patlr of~ projectile witlio11t t11e use of rrml11~plirntion 
or division . 
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if you plan to parachute out of an afrplane, you may 
want to know the terminal velocity of the open chute. ]f 
you are an amateur rocket launcher, you may want to 
know what orbits can be obtained from a prepro­
grammed mul~ista:ge rocket. Answers to these questions 
can be qukkly obtained from a person.al computer pro­
grammed in BASIC. 

In g ner 1, dynam.ic systems can be represented by a 
set of ordinary differential equations, such as those 
shown in ~he figures. The solution can be found by com· 
puter simulation using numerical an lysis . We will use 
Euler's method to solve a set of differ ntial equations. 
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Euler's method states that for a given first-order equa· 
tion 

d:x = f(t ,x ) 
dt 

the so]ution can be obtained by the following routine : 

Xn+t ""' Xn + flf{ t", X~) 
t~+ I = t~ + h 

wh re: 

n ... 0,. 1, 2, ··· 

Th solution Xn•• at the time t••1 can be cakulated from 
the previous solution x. at t•. Therefore, the complete 
solution can be found, step by step, from the given initial 
condition Xo at to . T he parachuting probl m in figure 1 
can be soJved, in BASIC, by :repeatedly usiug th foUo·w­
ing sta tem nts in a BASIC program: 

V=V+H*(G-D•V•V / M) 
T=T H 

Begin with the in itial velocity V and time T. 

Euler's method deJiniteJy solves. first-order equations. 
But how about the second-order equations in figures 2 
through 47 We need a magic (mathematical) transforma­
tion here . For a given second-order equation: 

dix + Ad_l'. + Bx = F 
dt2 dt 

if x , = x and x~ - dJ;! dt, w obtain the following 
simultaneous first-order equations: 

T he above equations are mathematically equivalent to 
the original second-order equation. Euler's method ca.n be 
applied to solve them in BASIC as fol.lows: 

Circle 223 on lngulry card . 
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Circle JOO on lnq,u11')' ea.rel. 

Fl -H·X2 
F2-H-•(F-	 A •X2 - B•·Xl) 
Xl = Xl+Fl 
x2 ....x2+F2 
T=T+H 

Start wit·h the initiaJ conditions XI and X2 at T . 
This magic transformation can 'be easily extended to 

tne nth-order equation . The resuJt is a set of n 
simultaneous first~order equations that can be solved by 
Euler's method. 

This same transformation can also be appJied to th 
moon-landing and rocket-launching probJems in flg1.1res S 
and 6. Each second-order equa tion produces two first­
order equations. The result is a set of four simultaneous 

" 


v"" velOC•IY 

M-mass 
 ~"" g - Dv'
D - drag dt M 
g =gra.vily . 

Figu~ 1: Detem1it1irrg the termi11al uelocity of a mass des,end­
ing by a parad1ute requires solving a ffr:; t-orde differential 
equ.ation. Computers can solve this equation using Eider's 
mrtfioa. 

x"' d1splacemen1 

M-mas.s 
 d'x !_ <Jx + !5..x "' f
K-sprlng Cft1 M dl M M 
B"' fr iction 

J=lorce 


Flgwe 2~ Solving tire second-ord.et" differettticil tluH describes a 
dymmiiL 111~·s11ri11g-fric:tion system requires trmt~forming tl1e 
s~co~id-order 11quatiorr into two simultaneo1~ first-order equa­
tfo,is mrd aµplyfr1g Euler's me!J1od . 
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Tecllnlcal Porurn ·-------- ­

first-order equations for each problem. For example , in 
t,he rocket-launching problem, if x,=R. x1-dRJdt, 
XJ -(}, and x~ = dOl.dt, we obta.in: 

Ls:in<;b - g + x,(x.-)1 

M 

dxl - · x.. 
dt 

.6 = angular displacement 

J =momenl or inenia 
 d'(J 
K=spring dt' 
B "'friclion 

r ... torque 


figure 3: E.ulcr's niethod can also be applii?d to th.I! second-o der 
differential equation of Cl rotatiomil system. 

.(. 

c 

q"'charge 
/:: ~ I"" current 

v =wltage 
dt 

R "' resistanc~ yd'q !!.~ ..!l. ., _
L "' iru:luctance di' L di + LC L
C=capacUance 

figu.re 4: Tlris RLC (re5istive-ir1d11c:tive-c;apaciH1;;e) circuit i.s 
described by botli fl'rst~order 1md second-order differ ntial equa­
tions . 

Circle. 287 on lnquliy ca11d. 



Clrcfe 2·•1 1;m inquiry card. 

The corresponding BASIC programming is: 

Fl=H*X2 
F2-Ht(Tl"*Si (Pl)/M- G + X1*X4•X4} 
F3 = H•X4 
F4-H.. (Tl*COS(Pl)/M-2 X2•X4/ X1 ) 
Xl=Xl+Fl 
X2 = X2 +F2 
X3- X3+ F3 
X4 ... X4 +F4 
T-T+H 

, 
_J_ 

JE.T I 

JET 2 

d'X Jet1-::: ± 
x,y = displacement dt' M 
Jel1.Jet2 "' th rust 
g;;;;gfavlty 

Figure S: E11ler-'s method ctin be tipplied !o t:1 moon-landing 
sim ~lotion, solving the four simu1t1111eo1is firs t-order equations 

deri1)ed from two second-order differe11 /fo. I equations. 

EARTH 

Fi"' radial displacernen ( J 
8-a11gul:ir dlsplacemenl ~t~ - R : • "' - ~sin¢ - g 
M"'mass 

g=gravny 

r -1hrus1 

·rl> =~urnover angle 


Figure 6: Solv ing tl1i.s- rocket-launch simulation .inuolues apply· 
fog Euler's metlwd .to four simultaneous firs t-otd,er differe·nti11i 
eq ut.Uions. 
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Technical Forum---------­

Lis:ling 1: A BASIC program tlint use~ Euler's mt<ttliod for solving 
diffmmtial equatiml5. Tlie example is l15ed to so/ueo the two firsl · 
order differential equations dedu.ed from t11e m:t:1Ss-spring­
frir;tion system in figure 2_ 

1 REM MASS-SPRING-FRICTION SYSTEM 
S H .. O.I 
10 PRUlfT"FRICTlON B/M-", 
20 INPUT B 
22 IF B< 0 THEN END 
24 PRINT''NO_OF DATA'"' "· 

26 INPUT N 

30 Xl = 0 

40 X2=0 

SO T=O 

60 FOR I = I TO N 

70 FOR 1= I TO 2 

80 Fl •X2 

90 F2• l - B•X2-XI 

100 XI • XI +H•FI 

110 x2 .. x2+H·F2 

20 T,.T +H 

!30 NEXT J 
140 PRINT'"! • ":T ,"XI= ' ' ;XL .. X2= "';X2 
150 NEXT I 
160 GOTO 10 

F'RJCTION BJM • ? OA 
NO. OF DATA • ? 10 
T- _2 XI • _Q] X2• -196 
r .. .4 XI '" -058316 X2 • .372714 
r .. .6 XI ,. _140785 x2 .. -52-'1300 
T= .8 XI"' .252147 x2 .. _64639 1 
T= l Xl= .386318 X2= .735829 
T= 1.2 Xl= .536677 X2= .791063 
T • l .4 Xl .. .696359 X2= .Sl 1945 
T"" 1.6 XI • _958536 X2 • -79:9682 
T= 1.8 XI • 1.01669 X2 • _755717 
r .. 2 Xl .. 1.16484 X2• _686563 
FRICTION B/M • ? -9 

Starting with the initial loca tion (R,0} and velocity 
(dR!d.t, d91dt), the Jaunching orbit can becakuJated with 
the turnover function efi(t) a.nd the multistage rocket­
thrust function T(t). 

One question remains_ What value of h should be used 
in Euler's method7 The h is the time i.ncrement (or step 
size) of the computation. B.ased on the numericaJ analy­
sis, h must satisfy the following stability condition: 

Jt < 2 
of(t,x)

ch 

to have a stable numerica1 computation. The omputed 
solution approximat.es the exac t solution if ~he vaJue of 11 
is chosen a.ccording to the stability ·condition; otherwise 
the computed solution may not be a solution at all. In 
practice, we have to use t.he maximum estimated va1ue o·f 
the partial differentiation Iof/ax I in. the stability concliR 
tion. This guarantees a stabJe computed ·solution for aH 
cases. 

http:approximat.es


Let's try Eul·er 's mdhod on the mass-spring~friction 
system hown in figure 2. The ana]ytic solution of the 
system lS well known. Thus, we can use this computer 
example as a test for the accuracy of Eul r 's method. 
Assume ~he folJowi ng data : 

forcing function 	 = .1., fort ~ 0 
= 0, for t <0~ I 

spring I mass ratio k ... 1 
M 

Bftic tion/ mass ra ho o~ ~ 10 
M 

and the initial conditions, .x(O) ""' O and dx{O} / dt = O at 
f ... 0. The equivalent simultan ous flrs t-order equations 
are: 

dx1 - 1 - B x - x. = f=
dt M ~ 

The partial differentiations are: 

B 
M 

Thus, we should choose step size h according to the 
following conditions: 

2 2 = 0.2 
. B ) 

'{ M ...... 
wnere '1 1 < ~ indicates a don' t<are case. Therefore, 
It= lh <0.2: is the only guideline we have to follow. Let's 
choose h =O,1. The BASIC program is shown in listing l. 
You specify ~he Bl M va1ue, and the soJution is printed 
out immediately. 

You now ha.ve a powerfu1 compu~er ~ool fo:r solving 
ordinary differen~ial quations of the nth order. Most 
engineeriri.g problems are r pres nted by ordinary dif­
ferent ial equations. You can siit down and refa.x now; I· t 
your computer do the engineering design work. • 

Reference 
1, Carnahan. 8, H A Luther, and J O Wilkes. A(X)lied NumerlcaJ 

Me!Pmds. New York; John Wiiey & Sons Inc, 1969•. pages 344 
lh rOug•h 365. 
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Build a Versatile Keyboard 

Interface for the 5.,100 


One of the first decisions you con­
front as the builder or purchaser of a 
microcomputer is how to com­
municate with it. There are three op­
tions: 

• Use the front panel (if one exists). 
This is so slow, awkward, and error­
prone tha.t it meri.ts no further discus­
sion. 
• Interface a video terminal or 
teletypewriter to the computer, usual ­
ly by means of a serial ]10 (in­
put/ output) por:t. This solution is 
easy to implement, but is oft n quit 
expensive. 
• Interface a keyboard to the com­
puter for input and use a video 
display process-or driving a television 
monitor for output. Since it uses the 
intelligence of the mkroproce sor in­
stead of duplicati.ng H. this method is 
lower in cost and superior in flexibi1i ­
ty when. compared to a ~ta.nd-alone 
termjnal . 

One goal in building my S-100 
syst m was the development of hard­
ware and s-oftware to prov:ide all the 
capabilHies of an intelligent text­
editing terminaJ that could be used to 
communicate with a mainframe time­
sharing system. The third alternative 
was clearly the way to go. I 
discovered that while suitable video 
processors are readily available. 
keyboards are more of a, problem. 
T he only one I found was a surplus 
keyboard unit. 

The keyboard chose was 
manufactured by Clal'e-Pendar. This 
and very similar keyboards are 
availabre from several sources. h wj)) 

output the full 7-bit ASCn character 

David R Richimls 

c:lo BYTE Publications l:nc 


P0837'2 
Han~ock NH 00449 

set and has both a normal shift lock 
and an upp rcas lock that aH cts on­
ly the alphabetic characters and a few 
specia l characters-putting the 
keyboard into a 6-bit ASCII or TTY 
mode. It generates a positive-going 
strob signal when ver a character­
genera ting key is pressed. Several 
special function keys are provided. 
including Repeat and Break keys; 
however, these keys only ground 
their assodated output lines. The 
keyboard us s a MOS (metal-oxide 
semiconductor} ,encoder device and 
require - 12 voe and +s voe. 

K,eyb oard ln terface 
There is a sig:nif.icant reason why a 

standard parallel [/ 0 board cannot 
provide an adequate interace to this 
keyboard . A standard handshaking 
paralleJ-i npu t port issues a busy 
signaJ when it is waiting for the pro· 
cessor to accept a character in its buf~ 
fer . ]fa keyboard that does not have 
a busy input outputs another 
character during th is time. the con­
tents of the inp1.1t buffer will be 
changed. ]n most .systems, this does 
not actually occtJ.r , since the pro­
cessor Iias no trouble keeping up with 
a human opera tor , However, in an 
in~rrupt driven real· time system. th 
keyboard input process may be 
preempted by a higher-priority pro. 
cess and thus may be unable to han· 
dle characb rs as fast as they are 
typed . In such a circumstance. the 
keyboard mu':lt be locked out unrl the 
processor is ablre to accept input; 
othel"W'ise, characters will be skipped. 

The inverse problem is more likely 
when mating a surplus keyboard to a 
microcomputer: if tfo:i key signal lasts 

longer than it takes the processor to 
read a character in the buffor, this 
character will be read over a.nd over 
until the signal terminates. Both of 
these problems .are avoided if the 
busy signal de:;us the key signal im­
mediately and blocks any subs-equent 
key s.ignaJs until the processor reads 
the chara,cter. Since most keyboards 
do not provide such a facility, it must 
be provided by the .interface. 

Since my Clare-Pendar keyboard 
has no on-board repeat ·oscillator, 
this must also be included in the inter­
face. Uthe Repeat key is held down 
while any character-g,enerating key is 
pressed, I wanted 1that character to be 
repeated until the key is released. 

Finally, [ wanted the Break key to 
be operational, since so.me timeshar­
ing systems take special ac~ion on 
sensing a Break. Break is not a con· 
trol character; on a terminal with a 
standard current loop interface, it 
open circuits the current loop as long 
as it is pressed. For an RS-2-32C inter­
face, Break forces the transmit Hne to 
a space condition as long as it is 
pressed. Thus, it is necessary for soft ­
ware to sense when the Break key is 
pressed and released. The serial com­
munication interface I use is based on 
a 6850 AClA (asynchronous com­
munications interface adapter), and 
this software outputs the appropriate 
code to the device control register to 
cause a Break (space) leveJ to be 
transmitted when the Break key is 
first pressed and then .resets the con~ 
trol register when the key is released . 

Fm the reasons outlined above, l 
designed and built a spec:ial-purpos-e 
keyboard interface. lt is basically a 
standard parallel input por-t, but it 
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also handles the busy signal on 
board , incorporates a repeat 
oscillator, allows the processor to 
o:iscer~ajn tile status of the Break key, 
and provides both +s voe and 
- 12 VDC to the keyboard.. I also 
decided to make provision for con­
necb11g a paper-tape reade·r in place 
o( the keyboard in order to load soft­
war supplied on that medium {rare 
though it is these days) . 

Software Interface 
The k yboard is addressed as two 

adjacent IIO channels; th control / 
status channel is the even addr.es.s, 
while the data channel is the odd 
address. Any pair of addresses may 
be chosen.by appropriate strapping of 
true or inverted Al through A7 ad­
dress lines to th inputs of 1C10 (see 
figure 1). The true address signal is 
used if the corresponding bit in the 
chosen add.I' ss is a 1 and the inverted 
signal is used if the bit is a 0. 

Output to the control/status chan­
nel is use:d to enabl or disable in ter­
rupts from the interface. If bit 0 is a 1, 
interrupts are enabled; if it is a 0, in­
terrupts are disabled. The rest of the 
b1ts are ignored . Interrupts are also 
disabted when power is first applied. 
If enabled, an interrup t signal is 
generat d whenever a character is 
output by the keyboard and is 
a.vailable to the processor, or whH· 
the Break key is pressed. This s.ig;nal 
may be strapped to the inter­
rupt line ( Ifil) or any of th 
vectored i.nterrupt .lines ( VlO - VI7 ) 
if a v ctored interrupt controller is 
used . 

lnput from the control/status chan­
nel enables the processor to read the 
keyboard status r gister. Bit 0 is a 1 
whenever an interrupt would be 
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Figu11e 1: Schematic diagram fortlie S·lOO keyboard interface. The flddress jumpers shown are for channel.s O and l. Keypressed a 1d 
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Number Type +5 v GND 

IC1 74LS27 4 1 
IC2 74LS74 4 7 
IC3 
C4 

74LS74 
555 

14 
a 

7, 
105 74LS14 14 ., 
IC6 74LS14 4 7 
IC7 74LS74 4 7 
IC8 74LSOO 14 7 
IC9 74LS04 14 1 
C10 74LS30 14 7 
C11 74LS04 4 7 
IC12 74LS175 16 a 
IC13 74LS 75 16 6 
IC14 7406 14 7 
IC1S 74 S02 ., 4 7 
IC16 74LS132 1•4 7 
IC 7 74LS14 14 7 
IC 8 74LS14 l 4 7 
IC19 8T97 16 8 
IC20 8T97 16 8 
IC21 LM340T·S 

Power conrrectioris for figure 1. 

g nerated if enabled, making possible 
program input/output. 

Wh n a character is avaHabJe, the 
process.or reads it with an input from 
the data channel. Output to the dat:a 
channel has no function . 

The keyboard generates only 7 bits 
of data , so the high-order bit 7 of the 
dat·a channel is used to indicate th 
status of the Break key; it i a 1 while 
the Break k y is pressed. 

A simp e keyboard device handler 
for an 8080-based system is s.ho"" n in 
Iisting 1 . Jt is w.ri t en so t ha~ the ca 11­
ing program can dec]de what to do if 
no character is available. In that case, 
the routine return with he 0 nag set. 
If the Br ak key is pressed, the 
routine retur-ns with the carry flags t. 
1 a characb r is avai1abl.e, neither flag 
is set, and the routine returns with the 
characl r in the accumulator. 

listing 2 shows a. fragment of a ter­
minal muJator program that inpu~s 
characterS by calling the keyboard 
devic handler, loops un ii a 
character is available, and takes ap~ 
propriate action when the Break key 
is pressed. 

Circuit Description 
A schematic for he interface is 

shown .in figure 1. All logic, except 
the 8T97 bus drivers, the 7406 inter­
rupt and Busy dr]ver, and the 555 

Listing l: A keyboard d121Jiu liaN.dler for an MJEO-based system . Utilizing progremr 110, 
this routine retums wit l1 n O flag se~ if rio d1arader is available or t!ie ca'""Y flag set· if the 
Break key i5 pressed. 1{ r1eitl1u i:cmdiiion is true. th!! character i.s retumed ~o 1J1e 

~ccumulator. 

KBSTAT EQU 0 :KEYBOARD STATUS CHANNEL 
KBDATA EQU K8STAT+ l ;KEYBOARD DATA CH.AN EL 
KBD: rN KBSTAT ~ INPUT KEYBOARD STATUS 

ANT I ;IF NO CHARACTER AVAll..ABLE, RETURN WITH 
RZ :ZERO FLAG SET. CARBY FLAG CI.EARED 
JN KBDATA ;INPUT KEYBOARD DATA 
f!A.L ;IF BREAK KEY DEPRESSED. 
RC ;RETURN WITH CA!lRY FLAG SET. 
RAR. ;.ELSE RETURN WITH CHARACTER IN 
RET ;ACCUMULATOR 

listing 2: Example program u5ing l<eyboard input Th·is is a ragmenl of a tennirwl 
emtilato program whicl1 reads drnr'1t:ters from tl1e keyboard by calling tlie keyboard 
detJice 11andler and looping until a dum1crer is o:vaifrible_ Tl also take-s lite appropriate 
i1ctiorr wli rr tlie Break key is pressed. 

LOOP: CAL.I.. 
JZ 
JC 

KBD 
LOOP 
BREAK 

:WAIT l'OR CHARACTER FROM KEYBOARD 

;GO HANDLE BREAK 

;PROCESS C H.AilACTER 

BREAK: 
JMP LOOP 

;ASSERT BREAK CO . DITION 

BREAK I: 	 CALL KBD ;WAIT FOR BREAK KEY TO BE RE:LEASED 
JC BREA Kl 

;CLEAR BFIEAK CONDITION 

IMP LOOP 

repeat oscillator, is low power Schot­ flop. The r p at oscillat r then can 
tky (74LS). All keyboard and bus in­ dock the Repeat-Strobe flippflop , 
puts ha.ve hysteresis receivers (74LS14 which in turn sets the Data-Available 
or 74LS132 Schmitt triggers) for max­ flip-flop. The Data Availab1e signal 
.imum noise immunity. Bus inputs see dears the Repeat-Strobe flip-flop and 
only a single 74LS load_ holds it cleared until the processor 

When the keypressed line goes ac­ has read the character in the data 
tive (high or ]ow, depending on how latches. The cycle then repeats ap­
it is strapped), the Keypressed-Strobe proximately 10 times p r second, so 
flip-flop is set, docking a character the character in the data latches i~ 

into the data latches (ICs 12 and 13) read ove.r and over. When the rep-ea l 
and setting th Data-Available flip­ line goes high, the Repeat-Enable flip­
flop. The Data. Available signal then flop i cleared so the oscillator can no 
I ars th Kcypr · sed-Strob flip-rlop longer set the Data-Available fhpp 

and holds it cleared until the pro­ fl op. Con ta ct bounce when the 
cessor has read the charac er. Mean­ Repeat key is initially pressed really 
while, any further Keypressed signals does not matter, hence the repeat line 
ar~ pr~v nt d from changing the data is not conditioned_ 
in the latches. o conditioning .is pro­ lf an input or output operation is 
vided for the keypressed line s.inc:e .my m.ad rom or to th board, -8 goes 
keyboard generates a clean Key­ low, causing C-4 to go high if the 
pressed S trob . (odd) control /s tatus channel is 

Jf the repeat line is low when the selected and causing G-1 to go high if 
kcypressed Jine goes active, H-3 goes the tev n) data channel is selected. 
low, setting the Repeat-Enable Aip- If the control /status channel is 
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selected, coincidence of PDBIN and 
SJNP causes H-8 to go low, enabling 
the stat us drivers so the processor can 
read the state of the Data-Ava ilable 
flip-Hop.. Coincidence of PWR and 
SOUT causes G-13 to go high, d ock­
ing DOO into the Interrupt~E.nable 
Hip-Hop. 

lf the data channel is selected, coin­
cidence of PDBIN and SI P causes 
H-11 to go I.ow ena bling the data 
drivers so the processor ca n read the 
latched~keyboard data . The trailing 
(rising) edge of this signal also docks 
a 0 into t·he Data-Available flip-fl op, 
clearing i t. 

The Break signaL after condition­
ing, is ORed with bit 7 of the data 
latch IC12. Tlie keyboard generates 
only 7 bits of data, so bit 7 is strapped 
to ground inside the keyboa rd con­
nector plug and the processor inter­
prets bit 7 as the Break key . Th 
Break signal is also ORed with the 
outpuls of the Keypressed-Strobe and 
Repeat-Strobe flip-flops and hence.. 
]ike them, can set the Data-Avai1able 
flip-flop. 

If a paper~tape reader is connected 
in place of the keyboard, the Break 
inpu l is left un.connec bed so that bit 7 
is used for da ta from the reader . T he 
true o.r inve:.rted Data Ava ilable signal 
is also available on the busy line T -6 
to aHow a conventional handshaking 
interface with the reader. 

If the Interrupt-Enable and Data­
Available flip-flops a:r both set. the 
output T -12 ·of the in terrupt bus 
d river goes low, __ 

The Power-O n ctear signal tPOC) 
initializes the interface by d ea.rlng the 
Keypressed-Strobe, Repeat-Strobe, 
Da ta-Availa b]e, and In ter.rupt-Enable 
flip-nops. 

Constmction 
I constructed the in terface on a 

Processor Technology wire-wrap 
prototype board. T his is suppUed 
wi th the LM340T -5 regulator, heat 
sink, and decoupling capac:i.tors need­
ed for the +5 voe supply . ] con­
structed a zener-regulated - 12: VDC 
'"'\l..W\~ \n the discr te component area 
below the hea t sink . 

Wirn-wrap so<:kets (16-pin) are not 
supplied wi th the board and must be 
ob tai ned sepa:rately. Figure 3 shows 

~+~'II REGULATED SUPl'LY 

GNO 0.1fF 0 l F 
• I .HPICA L. I' 

FOR l Zr
?~fi 
112\'!' ______-16V ~2>..-.;.,,..;,,__________.,. 

- l~ 'r/' RIEGULA Ell SUPPLY 

Figu re 2: Scliematic diagram of the intuface power 5upply. The 0.1 µf ctipm::itors 011 Ore 
+5 VDC outµ11t are ceramic disk despikirig c;ap.acitors. 

recommended componenl placemen t, hand comer, pin 8 is soldered to the 
designed to .simp1ify i.n ~erconned ions ground land, and pin 16 is soldered to 
and mi n1mize wire Iengths. All pins of the +5 VDC land. Between each pair 
the lower row of soc.kets, which pro­ of sockets, a pair of holes is left , one 
vide connections to the bus lines, connected to +5 voe and 1the other 
should be soldered to the board . It is. connected to ground. These a.re in~ 

sufficient to solder the four comer tend d for the installa tion of 0 .1 µf 
pins of the rest of the sockets .. The ceramic d isk bypass c:apac 'tors for 
sockets should be or iented so that, +s VDC suppJy despiking. I in­
when viewed from the re-ar (pin )· side staUed ~he capaci tors a t ~he locations 
of ~he board, pin 1 is in the upper lef t- shewn in figure 3 . (The disk 
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Figure J.: Comp1;ment plact1menl for Ille intrirface board. TJm cernmft; disk despiking caµacifors rftft1rred IO in figure 2 are shown be­
tween Ore frJtegrated circ11it sockets_ 

Function 

KP 
BUSY 

00 
D 
02 
03 
D4 
05 
06 
D7 

REPEAT 
BREAK 

+5 voe 
- 12 voe 
GRO UND 

Interface Back Panel Ciare-Pendar 
16·Pin DIP DB-255 Keyboard Edge 
Connector Connector Connector 

2 ~ H 
15 2 

3 3 3 
14 4 c 

4 5 fl 

13 6 D 
5 7 B 

12 8 1 
6 9 A 

11 10 

7 11 5 
10 ·12 E 

1·6 15 9 
1 14 10 
B 13 8 

Tab]e 1; Pfriout com1eclions for the cable between tile ke;yboard and the S-100 inter­
face board. 

capacitors supplied with the boa.rd 
were too large to fit between the 
sockets and l had lo use physical] y 
smaller ones _) 

AU integtated circuits, regard ess of 
the number of pins, are inserted with 
pin l in pin I ol the 16-pin sockets. Jt 
is then necessary to install a short 

wire-wrapped jumper fr·om pin 8 
(ground) of the socket to pin 7 for 
14-pin circuits and lo pin 1 for the 
8-pin 555. 

The dis-cret,e timing components f r 
the 555 oscillator, the pull -up 
resistors for the repeat and busy lines, 
and the components for the break Une 
conditioning circuit are soldered to 
two DIP (dual in-line pin) header 
plugs as shown in figure 3. T hese 
plugs are then instalJed in sockets at 
the locations shown. 

Connections to the keyboard ar 
made through a 16-pin socket. [ used 
a 16-conductor flat cab]e jumper w:i h 
a DIP plug at one end to connect this 
socket to a 25-pin socket (DB-25S} on 
he computer's back panel .. Table 1 

shows the pinouts for both sockets. [ 
then made up a 6~foot cable with a 
25-pin plug (DB--25P) at one end and 
a 2.0-contact pri.nted-<:i.rcuit edge con­
nector (AMP 582963-2 with 42839-4 
pin and a 582501~1 polarizing key} at 
the other to mate with the 
keyboard. • 



PERT Organization 

A Technique for Evaluating Schedules 

The acronym PERT stands for Pro­
gram Evaluation and Review Tech­
nique, a mathematicaJ method used 
by thousa.nds of computer program­
mers on both large and small systems 
to solve one of the basic problems of 
middle-lev.el managers: how to deter­
mine the relative importance of the 
tasks under their supervision. 

Let us define a middle-level man­
ag r as a person responsible for a pro­
iect comprised of many tasks. Vari­
ous low-level managers, each respon­
sible for one pa rticu la r task, report to 
the middle-level ma.nager. (By con­
trast, 'the top-?ever .manager is more 
concerned with decidfog which pro­
jects to undertake, and formulating 
policy.} The basic purpose of the 
middle-level manager is lo a.n tidpate 
possible obstacles and still complete 
the project on ti me. 

A T ypica Problem 
Jn order to mor·e dearly iUustrate 

the middle-level manager's problem, 
let's be specific and assume that th 
project is the .construction of the fifth 
floor of a seven-story office building. 

The prnject begins with th form~ 

ing and the pouring oJ concre te . The 
procedure is supposed to take six 
days, but for some reason "t takces 

W Dougli!IS Maurer 
Depa:rtinent of [l~ctrkal EnginHring 

and Computer Sc:iem:e 
George Wai hington University 

Wa hi.11gton · C 20052 

seven days. Now the proj ct is a day 
behind schedule. 

At th.is point, the manager looks at 
the various tasks: plumbing, spray 
fireproofing, and so on, and notes 
tliat whil most of them will require 
from three to five days, the installa­
tion of electrical wiring in the wall 
will require si.xteen days. Accord­
ingly, he hir s a few mo.1"e el~tri­
c.ians, and the electrical wiring is in­
stalled in fourteen days. Now the prn­
j ct is a day ahead of schedule. 

fn several ways, 

the calculation of T2 


l.s the reverse of 

the calculaUon of T1 


Or is it7 AHer the waUs have been 
wired, the n x:t st p involves the lath 
and plaster, whi Ii can 't be started 
until the insulation has been instaUed.. 
The insulation requires only three 
days, but that can'!t progr ss until th 
electrical testing has been completed, 
and that requires three days. Of 
course, th testing can't begin until 
the ceiling air ducts and fix~ures are 
in, which takes five days... and so on 
and so on . The upshot is that th pro­

ject is stiU one day behind. 
Th problem in this example 

(taken, as is much of the material in 
this article, from F1mdcm11n1tals of 
Data Struct1m~s, see referenc~s ) is 
that the electrical wiring .is not a 
critical activity (ie: a task that causes 
the entire project to slip if it falls 
behind schedule). In fact. in this ex­
ample the manager should have hired 
fewer, not more, ele<:tridans, and 
allowed the wiring to take as many as 
twenty-eight days. The x.tra money 
could have been used to hire more 
people for the spray fireproofing and 
installation of ceiling ducts and fix­
tures, which are cdtical activities. 

But how ·can the manager d ter­
mine what is a critical activity and 
what is not? This is where PERT 
comes in. 

Analyzing Prob]ems with PERT 
Th re are many ways to apply 

PERT . I will illustrate one simple ap­
plication.. Th first step is to mm1 ber 
each task, or activity, in such a way 
that they can be performed in numeri­
cal order. For exampl , we cannot re· 
quire that activity number 1 be fin­
ished before activity number 4 is 
started, for if his is ~he case, then ac­
tivity number 4 should be designated 
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as s-ome number higher than. 7 . lf 
there are n activities, h n they 
should ~ number~d from 1 to 11 . 

To adapt our scheme to compute.r 
notation, we will now set up a two­
dimensional array, called B. If we re· 
quire that for each pair of activity 
numbers l and J. l he finished before J 
can start, we set B(I, J) = L Other· 
wise, we set B(l,J) - 0. (If we use a 
version of BASIC that does not allow 
double subscripts for arrays, or if we 

0 (D 
S DAYS 3[)AYS 

0 © © 
7 OA'rS 3 DAYS 0 DAYS 

• ·•
/""'© 0 

~DAYS ~. DAYS 

Frgute ]~ Typical project containing hm 111sks. or activ ities . Each task requires a certain 
m1mber of dL1ys for compl lion 1md can be begun only wl1w1 tire prl!!cedi11g tasks luive 
been finished. 

use assembfy language, we can 
employ the following trick : set up a 
single array A, containing n 1 

elemen~s . where 11 is the number or 
activities, and then .r.efer to each 
B(I , J) array element as A(K), where 
w·e have assigned K ... n x (1 - 1) +J 
before referring to A(K). Thus, ele­
ments B(l, 1) through B(1, N) ar~ 
rep.resented as A(l) through A(n ); 
B(2, lJ through 8(2,n) as A{n +1) 
through A(2n); and so on .) 

0 0 
• 

/'~~ 
l 

•
OAYS 

We initialize this double array to 
all zeros and then input various pairs 
of number~ [and J. where we want lo 
set B(J, J) == l according to the above 
rule. We a]so set up a:nother array T, 
uch that T (l) is the amount of time 

taken by activi y number ] . If T{7) 
- 5, then activity number 7 tak 
fjv,e days to complete. {ActuaHy it 
could be five weeks , or even .five 
hours, just as long as the same units 
are used throughout the array T .) All 
the numbers T(J), as] varies from 1 to 
n, must be entered . 

Now we have all the input we need, 
and we can proceed to cakuJate 
which activ ities a.re criticat We must 
first set up an array that we will call 
Tl. sucn that each element Tl(l) is the 
earliest starting time for th ac iv.ity 
number l. If Tl(S) ..., 9, tlien ac ivity 
number 5 cannot be started before the 
ninth day of the proj,ect. (From now 
on , we will assume tha t all times are 
given in day J 

A possible reason why Tl(5) might 
equal 9 is revealed in figure 1 . The 
numbers in circles are activity 
numbers, and we have drawn arrow 
bet-ween activities; all activi.ties linked 
by incoming arrows must be com· 
pleted before the nex t activi y can 
begin . Activi.ty number 1 takes five 
days, and activity number 3 takes 
three days. lf we look only at th up­
per part of t.he dia.gram, we might 
think that activity number 5 could 
start after eight days . However, if we 
look at the rest. of the diagram, we see 
that we have to perform activity 
number 2, which takes four days, and 
then .number 4, which takes five days, 
before we can do number 5. So 
number 5 cannot, indeed, start until 
aJter nine days. 

(One confusion that often arises is 
that if a task .requires three days, and 
it is begun, let us say, on Monday, 
the task should be finished by 
Wednesday. Yet Wednesday is two, 
not three days after Monday . The 
solu tion to this paradox is to consider 
a day as a 24-hou.r p riod . If a t.ask is 
started at 8 am Monday, and i.t takes 
three days,. we consider il to b Bn­
ished at 8 am Thursday, although in 
reality it will be finished by 5 pm 
Wednesday .) 

Clrclei 263 ·c:m Inquiry ca11tt 
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]n figur l, the arrow drawn be­
tween activities I and Jcorresponds to 
B(J , ]) = l. Thus we have B(l, 3) ... 1 
and B(3, 5) - 1. ]t is debatable 
whether or not we should set B'(I, 5) 
= 1 ; after aJl, act iv it y number 1 must 
b completed before activity number 
5 can begin, but only in an implied 
sense. In this case, it does llot reall y 
matter if B(l, 5) = L Jn general. re­
dundant pairs of activities can either 
b provided as input or len out ; the 
critical-activity cakulat ion wiU come 
out. th s.am , regardless . 

The cakufation of the earliest start ­
ing time, T l(I), is performed as I 
varles from I to rL At each stage, we 
look at all B (K, I}. for K foss than I. 
such ~hat B(K, [) - 1. If nothing has 
to finish before activity numb r I can 
start, then we set T_ (IJ = 0, since ac­
tivity number l can now dearly start 
at time zero. In setting up the prob­
lem of figure 1, we would set Tl(l) ~ 
0 and T1(2.) = 0. 

[f there is one array element B(K, I) 
that sat1sfies the condit ion above, 
then we add l(K), the earliest time 
at which activity K can start, to T(K), 
the time that ctivity K take . Thus, 
in figure I, in order lo calculate 
Tl(3 ), we would add Tl(l) and T(l). 
We find that adivi ty 1 can s~art at 
lime zero, and it takes fiv days. 
Clearly, activity 3 cannot start unt il 
after five days - that is, T1(3) = 5. I.n 
the same way, we calculate T1(4) = 
4. 

If there is more than one I m nt 
B(K. I) that s.atisfies the condition, 
then we pe.rform the above cakula­
ti on severaJ ti.mes and choose the 
largest answer. Let us cakufate Tl(S) 
as shown in figure 1. We hav : 

Tl (3) = 5 
1'(3) = 3 
T1(3) + T{3) = 8 

and 

T1(4 ) ... 4 

T{4) = 5 

Tl(4) + T(4) = 9 


This is the calculation w mad be­
for~ . One condition is that activity 
number 5 cannot start until after eight 
days; the other condition is that ac­

t1v1ty number 5 cannot start until everything else. In the next cakul· 
after nine days" Therefore, it is the atfon, we must assume that the Jast 
ninth-day starting date that is impor­ a.c ivity cannot be started before 
tant . in general, there might be three everything else is finished . [f thi 1s 
or more cases that we have to con­ not the case, we set up a dummy a.c­
sider, and we tak the larg st of the tivity, like activity number IO in 
calculations . figures l and 2 . This takes no time at 

The resulting values of Tl(! ), for all aU and ends the project. 
I, are shown in figure 2. In practical lf T(I) == J, this does not necessari­
cases, usuaUy the last activity in h ]y mean that activity number 1 must 
project is to dean up, and we cannot begin at ti:me J. look at adiviUes 6, 7, 
dean up before w have Hn.ished 9, and 10 in figu r·e 2., and suppose that 

·---··!I DAYS !DAYS 
T1 • 0 Tl•ei 

·----· ------ ·-----...... .
/ 2 llA'l'S 7 OAYS 3 DAYS 0 O.:..'o'S@/ '"' H " '"U • n H•'2 

4 DAYS 5 o.:.Ys 
T1•0 Tl• ~ 

Figu1e 2: For each activity in f igure 1. TI (tl1e earliest time tJ1at each t1ctivity Cf.in slarl) 
can b calculc,ted according to tl1e sch duled completion times of preceding cictivitie.s. 
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they an start at the times given ; that 
is, on the eleventh. eighteenth, twen­
tieth, and twenty-second days , re· 
spectively. Now look at activity num· 
ber 8. It is scheduled to begin on the 
eighteenth day, but it could also be­
gin on the nineteenth day (because 
the task takes three days, and by the 
time it is finished we are up o day 
tweaty-two, which is activity number 
10- th end of the project.) 

We are now ready to s tart the next 
cakulahon. This time we are ca.kul· 
ating a set of values called T2 (I }, for 
all [from 1 ton, but we will cakulate 
them in reverse order. That is, we will 
cakulate T2(11) first, then T2(ri -1), 
and so on, and calculate T2(1) last. 

To speed up a project, 
we must acceferate an 

activity that Hes ·on 
every critical path 

The ti me T2(I) is the latest time that 
ac tivjty number I can end wi tho1Jt 

SciTroni:cs introduces . . ; 

REAL TIME CLOCKS 

with fuH Clock/Calendar unction 

The Worry-free Clocks for People 

Who Don't Have Time to Worry!! 


What makes them worry.free? 

• Crystal controlled for high 
{.002 IJlo) accuracy 

• Lilhium battery backup for contiJl... 
uous dock operation (60CJO hrs! !!) 

• Complete software in 	BASIC­
includin.g programs t·o ct and 
Read clock 

• Clock generates interrupts 
Versions available for: {seconds, minutes, hour) for 
• S-100 bus computen ATC-100 S1S9foreground/background operation • Apple II eomptlie-r RTC·A S129 
• t iTronic RC-80 RC-BOCK $100

Appl..ic-&.tions:. owners 

• Logging Computer on time 
5ta11 SclTronlcs Inc. , 

• Timing of event c""~ er 5'll • . lc:weU I ,, P.O. Bo~ 5344 
:.::~rco: 'BeU~l~hem, PA 1801S 

• Use it with the SciTronics Remote (215) !168-7220 
Controller for Real Time control 

Pf«rse list m.rem with which J-'Ou plan to m1?
of A.C. operated lights and ap. t'Ollrroltl!i' • Mtmw ~ and V&l t100!pfl!d.. 
pliances COD 's o.m!pfed. PA residt>l'lce add sales lax. 

c using th entire project to slip . A 
moment ago we saw that activity 
number 8 couId occur on either the 

I eighteenth or the nineteenth day, and 
i~ wouJd end on either the twenty~first 
or the twe-nty~second day. Therefor·e 
T2(8) would be 22, becaus-e th 
twenty~e~ond day is the latest tirne 

I that activity n1Jmber 8 can end . 
Before we see how to calculate 

T2(I), let us see how we can use it. In 
our e.xample, we have T l(8) = 18 
and. T2(8) = 22. What do.es this 
mean7 It means that activity number 
8 cannot start before day .. ignte n, 
and it must finish by day twenty-two . 
Therefore, this activity cannot take 
more than fo1Jr days . fo fact , it is .sup­
pos d to take three days (T (8)· = 3), 
and it can slip by one day, but not 
more than one day (otherwise, the en· 
tire project will slipL In this ·cas-e, ac­
tivity number 8 is not critical . ]f H 
were sc::heduled to take four days­
1that is , jf T (8) were equal to 4-then 
it would be critical. So as so n s we 
cakulate T2(I) for all I, " e w.ill know 
immedfate.ly which activities are 
c:riticai. 

To calculate T2(I), we look at all 

Circle 329 on lnquily c.atdl. 
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B(J , ]), for I greater than I, such that 
BU. J) - 1. If there are no instances 
(whid1, under our assumptions, will 
happen only for the last activity in 
the projed, ie : I = n ) we· set T 2(I ) 
qual to Tl(! ) + T{l). That is, the 

Jast act ivity must start by time TI(l), 
and it requires time T(l}, so it must 
finish by time Tl{I) + T(I ) in order 
to get the ntir proj ct done in the 
!east amount of tim that is con istent 
wHh the data w have provid d about 
an its various activit ies . 

[f the11e is Or12 B(l, n that satisfies 
the condition above, then we subtract 
T(J) (the tfme that activity 1 takes ) 
from T2(J} , the latest time that activ­
ity 1can be finished while keepi.ng the 
project on schedule . Since the va]ues 
of T2(D are being ca lcu lat d in re­
verse orde.r. we can assume that T2 (J) 
ha already been calculated. In the 
project sli own in figure 2, we get the 
value of T2(9) by subtracHng T{ll) 
from T2(11). because activity 10 
takes no time, and the answer ics 22. 
We get T2(7) by subtracting T(9) 
from T2(9). and the answer is 20. 

Note what th.is last answer means. 
The ninth a.ctivity takes two days, 
and it must be don by day twen ty­
two_ This means tha t it m m;:f start by 
day twenty. H we look at figure :Z., we 
can see that this impli s that act ivity 
number 7 must al so be finished by 
day twenty . In the same way, we cal­
culate TZ(8) - 22 . 

Finally, if there is more than one 
BH. J) that satisfies the cond.tion, 
th n we perform the above ca lcu a­
lion severa I times and choose the 
smallest answer . For example, jf we 
calculate T2{6) in figure 2, we haiv 

T2(7) = 20 
T (7) "" 2 
T2(7) - T( 7) = 18· 

and: 

T2(B> ""' 22 

T(8) = 3 

T:2(8)· - T(8) = 19 


This means that acti.v:ity number 6 
must end by the eighteen th daiy, and 
also by the ninet nth day . There­
fore , the eighteenth-day deadline is 

the one we must heed_ We can ob­
serve a .number of way in which the 
calculation of T2 is the .reverse of the 
calculation of Tl: we go from back to 
front; we look at B(l,J) instead of 
B(K,l ); we must have J larger than I. 
insread of K smaller than I; and when 
there are several calculations at one 
place , we take the smallest , instead of 
the largest , of the results_ 

The resulting values of T2(I), for all 

·---·· 5 CAYS ~DAYS 

Tl • O T1 • 5 
T2 • & ii • 9 

© 
.; DAYS ~ DllVS 

I•() T1 • '1 
T2 • ~ T2 • ~ 

Figure J: T2 (the late-st time that eacl1 activity can be finl!;hed wrtlio1it ti.rowing the en­
tire pmft!ct behind sdredule) lln be cnlciilat d for each actiully in lite proiecl of figure 1. 

I. ar shown in figure 3. We can now 
look at Tl(I) and T2{1), for all 1, and 
calculate which activities are critical. 
As we have noted above, activity 
number I .is critical if T2{[) - Tl(l) 
... T ([); otherwise, it is not. T he 
critical a tiv.ities in figure 3 are num­
b -rs 2. 4, 5, 6, 7, 9, and 10. The non­
crit ical activities ar,e 1, 3, and 8. 

We now have the answer to the 
manage.r's problem in this case: act iv­

Oe!eo\>cr 111111 0 BYTE l'\Jbllc.1tl<>no I..: 411 
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Hies l, .3, and 8 should not be ac· 
celerated because they will not affect 
the project 's completion tim . On the 
other hand, any one of these three ac­
tivities could slip by one day without 
affecting compl.etion time . (ln fact, 
activities 1 and 8, or activities 3 and 
S, could bo·th slip, but not both activ ­
ities. 1 and 3. ) 

The critical activiti scan all be een 
to lie on one path from the beginning 
to th end of the project. This i called 
a cr-iticid path . Jn general , ther.e m ight 
b more than one critical path in a 
project. lf an activity is critical. it 
cannot sBp without affecting proj ct 
time - that is, if it is on a critical path. 
On the other hand , speeding up any 
one activity will not speed up the en­
tire project unless. the accelerated ac­
t ivity is on every critical path. 

M achine Coding Consid er ations 
If the to tal number of activit ies is 

so large that we cannot fit all of the 
array elements B(I, J) into the number 
of available words ol memory, we 
may use the following trick . Since 
each element BU. J) is either 0 or 1 
(such a matrix B is often ca lied a 
boolean n:1a trix), we can put ,each ele ­
ment into a singt bit of a memory 
location. On an 8·hit machine, work ­
ing in assembly language, we would 
represent B(l , J) by first dividing Jby 
Sand obtaining a quotient of Kand a 
remainder of L We would th· n store 
B(], J) in the Lth bit of BU. K }, and the 
dimensions of B would now be ~1 by 
11 / 8 instead of n by ri. 

To accomplish this representation. 
we use an auxiliary table P, such that 
table element P(l) is the zeroth bit 

(from the right-ie : in the binary 
number's units bit ), element P (2) is 
the first bit (ie: the number's 21 

bit ), 
P(3) is tlw second bit (ie : 2~ or 4) and 
so on. We c<in set up hjs table by set­
ting P(l ) = l and then PU + 1) ­
2XP{I) for I ""' 1 to 7. To set the Lth 
bit of X, we perform the logi·caJ OR of 
P(L+ l ) and X, and stor·e H .in X; to 
tes,t the Lth bit f X, we perform the 
logical A D of P(L 1) and X. and 
tes.t the zero status flag . On a. 16-!Jjt 
machine, we do the same ana lysis, 
substitut ing 16 for 8. 

In integer BASIC, even on an 8-bit 
machine, each integer is customarily 
stored in 16 bit . If the logical AND 
and OR funct ions a.re not available in 
th given diaJ.ec t o BASIC, or by 
means of sta.ndard library fu nct ions, 
then we can test th lth bi t of X by 

------- ----- - ------------- - - --, adding it to itself {that is, shifting it l 
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bi t to· the left) N- 1 -L times , and 
seei.ng whether or not the result i:s 
negat iv . W can set the Lth bit of X 
by adding P{L+ 1 ) to X, provid d 
that we know this bit is nol se (by 
testin.g it as above) . 

Exploring Further 
urther analyses of critical paths or 

critical activities wlll be found in Ellis 
Horowitz and Sartaj Sahnrs fmi­
damentafs of Data Structures. Thes e 
a uthors de cr ib two graphical 
models of a project - the ADV (achv­
ity on vertex) model, in. which each 
vertex of a graph like figure 1 cor­
responds to an activity. and the AOE 
(ac1tivity on edge) mode] , in which an 
ac!.iv ity corr sponds to .an edg , o r 
arrow between nodes . The critical ­
path algorithm given there is actually 
or the AOE model, wherea the one 1 

give here is for the AOV model. The 
auth rs al o provide a di· cussion of 
an algorithm (caJled topo{ogical sort) 
which can be used to renumber all the 
activ ities i the numbering that is us d 
does not s.ati.sfy our fundamental pro­
pe rty of carrying out all act iv iti s in 
the project in their numerica l order.• 

Reference 
L 	 Hor0>vlt2, Ellis an.'ci Sa rlaj SahnL Fun· 

damemals of Data Suucrutes. Roe ville 
MD: Computet Science Press, 1976. 
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Should the DO Loop Become an 

Assembly-Language Construct? 


The 1970s s.aw the inception a.nd 
growth of microprocessors as well as 
continuing growth and improvement 
in the architecture and processing 
power of minicomputers. Although 
the architecture of CPUs (central pro­
cessing units) has varied widely 
through the years, the majority oft.he 
new 16-bit microprocessors have 
emuia.ted, to various degree , the 
stack-pointer architecture once found 
in the DEC {Digital Equipm nt Cor­
poration) PDP-IL 

The stack pointer is used to control 
an area in program memory wh re 
te.mporary data and subroutine- and 
interrupt-return addresses ca.n be 
stored separately from the main pro­
gram. The stack-pointer approach 
has proved usefuJ to programmers be­
cause it allows r~entrant, nonself­
modiiying subroutines. This ap­
proach can he contrasted. with ma­
chines {e.g.., the DEC PDP-8) where a 
subroutine return address is saved in 
~lie first location of the subroutine 
proper which can res:ide only i.n pro­
gram mabJe memory. 

An additional feature now found in 
most proces ors is the familiar pr ­
cessor-sta tu register containing flag 
hits formed from the result of ALU 

About the Author 
Cl m1 !. Willia,11$ is 11 Serrior Desigl1 Engineer 

fo• Gould /'1C {ttJtrwmmts Division. Cunerttly. 
lie Is dtsigriir1g J1ardw11 t 1111d software for a 
"~w rirrl!' oJ dfgiritl O$t:lllogr11plric ~ cordel'S. Mr 
Willimm has wor ed witl1 mit:toproce$50~ 
in'~ .rh~ .i?arly Uil7Q.s. His persomrl interests in· 

dm:fo amalt'w' radio 1md 11Mrcmomy. 

Glemi L Williams 
Gould. lnc 
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(arithmetic logic unit) operations on 
data. With CQnditional branch, jump, 
jump to subroutine, and return (as 
welJ as interrupt) instructions avail­
able on the various process.ors, pro­
gram loops can become v·ery compact 
and intricate. 

A well-designed instruction se t can 
give the engineer and programmer 
eve.ry degree of freedom and every 
feature desired. But does it1 

An Example 
Take the case of the as:sembly-fan­

guage program in which a positive 
binary word in memory is required 
for the next sequence of instructions. 
But for various reasons (known only 
to the programmer), the word may 
instead be stored as <i negative value . 

In the Motoro.la 6800, Fairchild FS:, 
and even the Motorola 68000 micro­
processors, such a value must be 
loaded and lested for positive status. 
ff negative .status results, the data 
must be complemented via a branch 
to the proper code before returning to 
normal p.rogram exe<:ution. There ha.s 
been one processor available for some 
time, however, that performs the ab­
solut --value conversion with a single 
.instruction: Texas Instruments ' 
TMS-9900. 

ObviousJy, there are other instruc­
tions that could make programming 
tasks for s.impler. Disregarding for a 
moment the desire of manufa turers 
to minimize microcode requirements 
to limit the size of silicon wafers, and 

the argument that some missing in~ 

structions ·can be "worked around" 
through use of other instrucfio:n 
chains, it is obvious that highly in­
novative and useful instruc tions can 
still be invented by dever users and 
designers of computers. Users still 
need more innovative ins tructions to 
help relieve the monumental pro­
gramming requirements of the 1980s. 
(After an, where would computers be 
if architecture development stopped 
with the invention of the subroutine 
and the carry bin) 

The fol.lowing d:is-cussion will show 
how one set of "new" instructions (or 
acceptable variations) can be found 
scattered, piecemeal, in a number of 
existing modem processors, but that 
no o·ne processor suppl.ies the u:ser 
with the ·entil'e set. In particular, the 
first new instruction, requiring mere­
ly a modified stack pointer, has yet · o 
be found in a survey of a number of 
late-modeJ processors. This instruc:­
tio·n, along with its mate, allows as­
sembly-language programming of 
DO Joop.s. 

"New" Instructions 
For the discussion of these instruc~ 

li.ons shown in conceptual form in 
tabJe 1, 1 ask the reader to assume 
!hat the prOC'l'ssOr has at least on.e 
stack pointer, one o.r more accumu1a.­
!ors, and, p rhaps, additional main 
registers. This model. in figure 1, re­
sembles the a rchitecture of the 
PDP-11 and 6800 .. 
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DOil The address or Ille inslruclion following lhls one (PC+ 2) is saved on 
the DO stacl(, along w11h the loop-coonter value n. The DO loop will 
lhen begin at thB instruction following this on.a (al PC-+ 2). (See figure 2.) 

XT The ending Instruction ·OI a DO loop. In llle DO conslrucl, the value 
n is decrnmenled and lesled for 0, If n does nol eQual 0, e execu­
tion Is resumed at lhe location saved in 1 e DO stac . I n does 
equal 0, program execulion coniinues at the next lnslrO'cllon alter 
NXT. DO loot:> nesting Is permitled by virlue of stack conlrol'. 

A:BS 	 Converts binary value at effective address 10 absolute blnary 
value and stores 1t bac lo or in an accumulator . Processor·sta~os· 
word flag is sel ii value was originally positive. 

ASC Converts a 4·blt binary value at elfec11ve addre-ss N to its ASCII 
equrvalent (0 tl"lrough F). 

Bl N Tests a value al efle-ccr.ie address N to see ii I is a le.gal heica­
eclmal ASCII character symb<ll (O ll'irOLigh F). II · is. ctne character 

Is converted to lhe 4·blt binary equivalent If it is not. a processor 
status flag is set and conversion does not oceur . 

SRGH n, M 	 Searches for the word or character n in a page 01 memory begin· 
ning a1 ellective .address M unt il either the first occurrence ol that 
character or end·ol·page. (Page size 1lxed al some value.) u 1he 
search 1alls, a processor status llag is sel. If lhe search succeeds. 
the location of lhe character is saved In a lemporary register . 

SROH n, - M 	 Similar to above, but search pre<:eeds in a Mgative direction from 
efleclive address M 10 end·of·page. 

Table 1: fo11ovatlve arid useful fr15t,.uc io11s. some of wl1ich 1ire now au1iifo.ble to 
microprocessor users. These instructions are not 1ill irn1iilcible ori any onl!' processor. 

It is in teresting to consider how 
these instructions have been imple­
mented in various processors. These 
data are shown in table 2. The seven 
instructions listed are not to be con· 
st rued as the only instructions eligible 
for considera tion. They are presented 
as thought-provoking examples. 

The DO Loop Instructions 
Frequent use of nested e ecution 

loops (DO .. . CONTI UE loops in 
FORTRAN, FOR .• _NEXT loops in 
BASIC) .raise the que~tion: Why not 
allow a DO loop construct in assem­
bly language (i.e., in the architecture 
of the processor itselfl7 Conceptually, 
a processor architec ture to a·ccom· 
plish DO loops would take the struc­
ture of figure lb, wher a DO pointer 
addressi.ng a DO stack has been 
added to a processor of simple archi­
tecture resembling the 6800 micropro­
cessor. 

Th DO stack would function as a 
conventional stack, except, unlike a 
conventional stack that saves the next 
(return) address for a subroutine, the 
DO stack saves the next (looping) ad ­
dress followed by an additional value 
n.. (See figure 2 .) The value r1 is the in­

teger number of times the loop i to 
cycle. The loop is initiated with the 
DO n instruc tion, bu~ program flow 
c-ontinues in1ine. 

The value 11 ·cou Id reside in an a,c­
cumu.lator or some other processor 
register rathe'r than residing in pro~ 
gram memory immediately after the 
DO op code. Then a reference to a 
location or register that contained the 
address of the operand value would 
remove the need for self-modifying 
code if n w e.re to be a variable {e.g., 
DO (n) or DO Rn). To show as simply 
as possible the operation of the DO 
instruction, the genera I form DO n 
will be used here. 

The DO loop i:s bounded by an 
XT inst:ruc ion op code. Upon reach· 

ing th.is instruction, the control logic in 
the processo.r usf? the DO pointer lo 

refe.rence the location of the value n 
on the DO stack. The value n is then 
temporarily pulled and decremented. 
If the value of n is not 0 after the de­
crement, the new ~1 valu is pushed 
back onto the stack, and th next ~wo 
stack values (D-2 and D-1) are read 
out as the address to loop back to for 
further ite.ration. Figure 2 compares 
the ·conventional stack point r to the 
new DO pointer in more detail. 
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Figuie 1: Block d'i'agram of a ty11ical ,,rocessor witl1 stack poi11ter. Figure la Is &ased on 
tl1e 6800 mir;ropror;essor; in figimt 1b (see page 416), tlrn DO Poiuti.>r lrns been addt1d . 

[f the value r1 is O af ter being decre­
ment d, however, the DO loop is de­
fined as being completed. The DO 
pointer is adjusted to its preloop 
value (D) and execution continues 
with the firs t instruct ion after the 

XT op rode. 
DO loops can be nested using these 

rules. WelJ-designed DO loops con­
flgu red under the same nesting ru1es 
as FOR.TRAN or BASIC would .not 

terminate prematurdy. T he DO 
pointer could be in rror on!y 
through procedures 1that a re com­
monly .accepted as iUegal in high-Jevel 
la ngua.ges OF p.rooedu res in ass.embJy­
language programming similar to il ­
]egal exits from subroutines and inter­
rupts. 

A DO loop cont rolled by a DO 
pointer woul.d then match high-lev I 
language requirements and would re-
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0 FRILLS! 

OGIMMICKS. 

JUST GREAT 

DISCOUNTS ,
MAIL ORDER 0 LY 

ATARI 800 
Personal Computer S goo

System . . . ....... 74 

NORTHSTAR 
Horizon II 32K ......... .234900 
Horizon IJ Quad . . .... .2.79900 

· 	 2· 9-9-,gooHorizon ll 64K . . . . . . . . . . · 
Horizon Quad 64K ...... .339'900 

TELEVIDEO 
ode19 2·. . ............ 74900 

' 799001odel 920 . . . . . • . . . . . . . -
10· 7900Model 950 . _ . . . . . . . . . . _ 

HAZELTINE 
Model 1'420......•..•... 79500 
Moael 14 21. ...•.••.•.•. 69500 
Me>del 1500 . ........... . 8,4900 
Model 510 .......•... .104900 
Model 1520........... .122900 
Espiril . . . . . .•....... 64900 
Executive BO O 

Me>del 20 .......... .1195 0 
Moele'l 30 .......... .139500 

OKIDATA 
Microlme BO ...•.•.. . ... 55900 

SOROC Je,chnoilogy 
. s·g·gooModel IQ 120. . . . . . . . . . . . __ 

Model 10 140........ . . .104900 

CR:OM'EM'CO 
Systern 3 .............569500 
Model Z2H ........... .799!500 

QA .TEX 
Model 6000 150 CPS . 

paralfel interlace .... .114900 
Mrnfel 6000 150 CPS 

serial inlerface .... .119500 

STAC l'O IHTER 

DO POI TE~ 

INS TFll)CT IO 
AEG I SfEFI 

COHTFIOL 
DECODER 

DECwrUer liV 
Model LA-34 .....•...... 9!3900 

AOO/IEss 
eus 

llUFFE11S 

PROGR.:.M 
COUIHER' 

TEMPO RARY 
REGISTERfS] 

IN D X 
FIEGISTE R j S-) 

.------- ----1 llCCUlo!Ul.lllO~CSl 

ALU 

BUFFERS 	 l'SR 

DATA/CO N AOC. 
BUS 

Mosr 1tt1 1~ • 1 stooli: lllf f'11mei::t1ate IR!l1•my 
Fa:tmv seali!d carlons flJ ll 11iMur~orc1 ·s •Jai:tnree. 

All DfodJc.1s 5'bje£.1 10 ib'~1l:lbhty 
~ II PflteS Stlllfel:l to et\.l "Oe 

DATA DISCOUNT CENTER 
1·35 ·~3. HllflMrll Bir.II. , Ausillrtg , H.Y. 1135-4 
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Phone Orders Call 1212) .B9!i·5577 

Mnemonic P·resent Similar 1:mptement.ation (and processor) 

none(7l 
NXT DBcc (Molorola 68000) 

LOOPEILOOPNE (lnlel 6086) 

ABS 	 ABS N (Texas lnsHumenls TMS 9900) 

ASC N 
XLAT ASCII TBL (Intel 8086) 

BIN N 

SRCH n. M 	 SEAF 0, Md (Advanced Micro Devices HEX-29) 
SROH n, -m 	 LOCC n, L, M (DEC VAX 111780) 

CPI A (Clf'DR) (Zi!Og ZBO) 
SCAZ TXT LIN E (lrllel 8086) 

Table 2: Pres~mt implementations of ''new" instnictio115, 
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figw-e l: Comparison of.a ]t~mp to Subroutine fristructio11 witli proposed DO instruction . Tlii:s diagrams the positions of thi!! SP (st€ld i 
pointer) relative to the PC (program counter) and the DP (DO Pointer) relative to the PC- both before tmd after the respective i't­
struc-tiorJs li@e baeri exec11ted (.based 011 the architutu e of the Motorola 6800 m icroprocessor). 

lieve compiler writers of the burden described could be "appended" t.o a.nd-decr·ement mode a.re already avail· 
of performing the~ operati.ons with common op codes, such as ADD, able .in several forms on the ZSO 
long strings of assembJy-1,anguage in­ SUB, IN, and OUT, so a common <LDlR and LDDR for movesi CPIR 
structions. The· DO loop wouId also function couJd have the added fea­ and CPm for the SRCH funct ion; 
be made available to assembly-lan­ tures of automatic DO pointing. For lNIR, INDR, OTlR, and OTDR for 
guage programmers and microproces­ example: input/outpu ; and DJ Ze for a func­
sor~hardware engineers. tion similar to NXT). The Z80 does 

What about the processors cu rr-ent­ DOn these without benefit of a true DO 
ly compe fatg on the market? In ta.ble SUB CO STANT pointer and without being able to 
2, there is a reiel'enc:e to the DB« in~ NXT combine arithmetic instruc: ions and 
struction of the 68000 microproces­ other general functions under one 
sor, which performs the function of wouJd become: main DO loop. 
the proposed XT instruction. But It i~ feasible (and imperative} that a 
the us.er is left without the beneHts of SUBDO ri, CONSTANT general DO architecture be included 
the automatic stacking operations of NXT in future processor designs . Thett is a 
the proposed DO Pointer. demo.nstrable need for the DO arc.hi­

This approach, however, involves a tec ture, and it has been shown how 
Variations departure from the regularity desired such ope.rations can be i.n.corpora.ted 

Studi s of op-code usage have in modern instruction-set designs. easily into many of the availabl - ar· 
s.howr:i that the DO loop feature I've Sing1e instructions with the foop­ chitedures. 
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WORD- s7500 

COMPLETE 

SP''ELLING PROOFREADER and 
,COMPUTER DICTIONARY 

EXTRA FEATIJ:F!ESThe WORD is out! • 	 Automatic rhy me finderWorks with the editor ot your • 	 Crossword puzzl,e so lverchoice to find \hose lurking spel I· • 	 Correct spelti111g findering errors and sneaky lypos. • 	 Word·counter 
• 	 Word frequency analyzer 
• 	 Dictionary builderSPELLING CHECKER 

• 	 45,000 word dictionary AVAILABLE FOR: 
• 	 Checks over io pages/minute • 8" Single Density CP/M1m 

• 	 Handles apostrophes . hyphens - s<n>n ­
• 	 Marks mistakes in file • 5 1/4" North Star1

'" 

• 	 CDOS 11", CP/M 1m compatible • 51/4 '' Superbrain im 

• 	 Needs only 32K system • Apple''" I Softcardc"' CPIM 

OASIS SYSTEMS (714) 291 ·9489 
2765 Reynard Way1 San Dieg'o', CA '921103 

ATTENTION GOV·ERNMENT D P 
USE,.RS AND PURCHASE.RS 

We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 

Apple Crornemco Micropolis 
and eequa Computers 

Purchasing from the Schedule will save you rhe time 
c·onsumed 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 receiv.e our catalogue of 
products represented. 

25 West Stte t , Annapol~, m21401 - {301.) .6 -6 ·o · 

13A All gh ny Avenue, Tow. on, MD 21..:04 - (301) 296-0520 


9330 Georgia venue, Sih•er Spring , ' D 20 10 - (300 8 .3 748 

6671 Bacldkk Road , Springfield, A _2l50 - 703) 644·5500 


P aia 3 , 2442 Route 3 , Clu?rry Hill ,.NJ 08002 - 609} 779·0023 

Callers out ide .metropolitan area. served b aur store 


Please call (30 0 26 .5 01 

Career Oppol"tunftles A w1ilable •A 11 Equal Oppommit)' Employer 


Summary 
Modern processor instruchon sets 

are by no means complete, "f com­
plete is de:fin.ed as p.roviding for all 
simple, regular instructions that 
couJd be of significant value to pro~ 
grammers and ·engineers. Instead, an 
all too common complaint is that a 
few basic instmctions are eith·er non~ 
existent or difficult to find in most 
processor~. and trade-offs in original 
designs of many processors have left 
some addressing modes incompletely 
supported. For example, one popular 
microprocessor imp.lements branch .s, 
jumps, and subrouHne jumps, but 
omits the branch to subroutine that is 
so· useful in writing position-indepen­
dent code. 

It seems that restrictions o.f semi ~ 
conductor die size has often ''squeezed 
out" some useful instructfons as a 
one.time cost savings. The result: 
programmers endlessly emulate de­
sired, but unavailable, instrurtions 
with long sequences of other existing 
instructlons. This has pro .ed cos tly. 

The magnitude of th programming 
tasks to be accomplished in the com­
ing years could be reduced consider­
abJy with more useful assembly-lan­
guage instructions. The challenge of 
the 1970s was to design newer and 
better p.rocessors. The challenge for 
the 1980s is to promote the v.o]utiori 
of processors with high-level instruc· 
tion sets to help alleviate the soft~ 

ware-mana.gem nt problem.. The DO 
loop is one exampJe of .assem'b.ly-ian­
guage- and processor archi t·ecture-re­
lated development that should be 
considered. • 
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2. 	VAXt 11780 Software Handbook. Dlgilal 
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3.. 	 M6800 Microprocessor A(JfJIJc atlon 
Manual. Molorola. McGraw-Hiii Inc. 1975. 

4. 	 Build a Microcomputer. Chapter VIII, HEX 
.29. Advanced Micro Devices, 1919. 

5. 	0000 Family System Design and Da!a 
Book. T·exas lns1rume111s. 1978, 

6. 	 MC68()()() Microprocessor Users Manual. 
Motorola. 1979. 
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Progra1mming Quickies 


Ap·ple Pascal Cross-Refe·r·ence 

Robe~t Woodhead, Siro-tec.h Softw~ Product:;. 

6 Main St, Ogdensb1ug NY 13669 

Debugging a long or complex program can be made 
much easier by using reference listing. A uti ity program 
can easily generate one from the source code, listing the 
line numbers of all program :sta~ements in which each 
variable or named constant is used. 

'iklaus Wirth developed an efficient binary-tree­
search a!gori~hm for this purpose (discussed in his book 
Algorithms + Data Structures = Programs .. Englewood 
Cliffs NJ: Prentice-Hall, 1975). The algorithm was used in 
the program A PPLE3:CROSSREF provided with the 
Apple Pascal system. [found CROSSREF unsatisfactory 
in some ways, however, sol took the basic concepts and 
d veloped my own version of the cross-l'eference pro­
gram, adding features that make the program better 
suited for use with the Apple Pascal language system. 

The new feature include: 

• ignoring the characters in comments and quoted-string 
litera ls 
• dividing the source-code and cross-reference listings 
into pages with titles 
• automatkaJJy extending the search into separate disk 

files that contain source code routed to the compiler by 
the include-fHe mechanism 
• top-down :r·ec:ursive design 

The result is a more readOJble output listing for programs 
writte.n in Pascal. 

My modified version of t·he Wirth c:ross-reference-gen­
erator program is shown in listing 1, and i.ts own c:ross­
reference table is shown in list'ing 2. 

A disadvantage -of the program given here is that the 
data ta'b1es containing the cross~references are stored in 
memory. thus limiting the size of the input programs that 
can be processed. An improved version that 1 have devel· 
oped stores the tables on disk, allowing cross-referencing 
of very Jarge prog:ram.s. You can obtain both the im­
prov d version and a spooler program that lets you spec­
ify multiple files for printing from my company for $20.. 
A floppy disk containing both source and p~udocode 
files is provided. • 

lnlerested readers rn i co~.1t11cl Siro-red1 Soft:wo.ri' Product ot (315} 
393-2640. 

i.5Ung 1: Apple Pascal cros.s:-referem;e program bf:lsed on f:l simifor utWty progrnm provided uiith t¥ie Apple PrlScnl language system . 
Tlu5 version inc:ludes s.iroeral useful additions. Note pagit1g arid titling of tfie listing. 

':; ( ~ •H H i UtHl.'tU HtHt.c:: u~n-u-~ :t. Ht.ffl't'I.'. : t :tUHHti'n:' 
.; • I ·n 
, ( f CPOSS R£FEFHICE GEtlEF'ATl)f:: U~ I ~(, ErnAF'Y T~·EE .t) 
.~ 

u 0 FROM tJ IF:TH , LGOF ITHMS+DA TA STRllCTUPE'.~""F'FCJC.RAt• S, P206 I'. ) 
.:' I t :n 

1) ( t t• OD IF IEO 17-SEP-:;:~) BY MB~F:T r,1r)1)C1HEAD FPOt• APPLE3 . ~) 

11 
1•,.:. 

{ t 
f t 

( PIJ'S-SF:Ef f 'F:OGRAM . 
1, F'1)SSREFEr.·EHC t HG 

IJF"TIM r:E[I FOF' r· SCAL TE XTFILE 
1.1I TH TH~ Fr:iLL(11o1rni:; FEATIJPES 

:n 
· ~) 

l 3 ' l 
..I • t LI'O:Htu:, I S P GEO .i.) 

15 ' ' 
. ' c' CO rfBff":. CtF CCIMMEMTS Al~[I IJU[ITECI ~-TF' II G'!; ARE tlCIT 

lfst i tig l cotrtitmed on pf{ge 4.21 
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CHOOSE ... 

Choose an Apple Desk 

A eompac1 bi·I >J I desk ideal for an App 
compu ~er system. Thts ll2' '' ic 31·Y..H desk comes 
-with a s!le lif to ~old two App'le di~k dnve5. T he 
top shelf for your TV or monitor nd manu8ls 
can also have an ap-tiona I paper slot to ~cc:am· 
od~ te a pr inter·. 

Choose a. Micro Desk 

Ge·t you!r micro compU1:eT off 1he des;k l:op and 
ipto the micro $he1f u nder our Oe$igner Serie$ 
de$.lc.$, Su iteble ior the Nor1h Star, Dynabyte, 
Vee tor G raJih ic$, and A I to s· com puters. T he 
de:l<k_, ,e,om e· in ,a v~ riety ol' size_, a11 d cofors. 

Choose a. Mini Rack 

M ni •ra,eb a1nd mini mic:>ro raek$ have s1:and21rd 
venting, eabre eu t outs and adius,taib r.e RelMA 

.Us. ChooS(t a sl nd 1 11,one b ,y 0 1r 8 48'", 60' ', 
or 72:" cl.esk 111 oc:V I in a ~ ari ty of colors and 
wood tones. A custom rack i~ ava iJable for the 
Cromemeo. 

Choose a Pr'inter Stand 

Tl e UniveT$11l pr t•ter $t.and f ,j t$ the: 

Cen1Jronics 7'00'$ Diablg l600"$ S. Z3iiO's 
Dee LA 34 · T. I. 810 & 820 
1NEC Spi·nwrit ,, OlddUa Slim line 
Lear Sieg1er 300's Anadeii: 9500's 

Ool•ive:ry in clay~ on over 2,00 :11ylc' and eolors 
rn stock. 0 alor inciu Mes lrwited, 

El..ECTRCNIC 5NSTSM5 
FURNITURE 
C:CMP'AN~ 

t71129 S. Ki11gsview AnmlO 
Olt'SOn, California 9074Al 
Telepflone; f2 131539·0001: 

HIS 

CONTRIBUTIONS 


WERE MADE 

POSSIBLE 

~ RS. 


When you give to th,e United egro College fund, you help sup· 
port 41 private, four-year colleges and graduate schools. Coll.eges l:hat 
could be training a black professional you may need someqay. 

Send your check to: United Negro College Fund, Box 'B. 500 E­
62nd Street, New Yo:rk. ew York 10021. We"re not asking for a handout, 
just a hand. 

No one can do it alone. 
GIVE TO THE wtlTED NEGRO COLLEGE FUND. 

A mind is a terr·ol·e thing to waste, 
Apublic s~rviceor lh~ ;nag line and The Adverilcslng Councn 
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SITTING

PRETTY 

You can use just about any desk for a 
computer term inal stand. Bul w i1 h 
CF&A, you're s itting pretty. Our fu ll 
range of desks, worikstations,.and ter· 
mlnal stands are ·clesigoed to accom­
modate a variety of computer equip· 
merit. Choose from our Class ic Series 
desks, DR Ser.ies desks and enc lo­
sures, spe-cialty items like ou Apple II 
desk, ·or a universal prin ter stand. 
You' l'I be slUln,g pretty wUh attractive 
color selecHo.ns, durable construc­
tion, ve1rsatil e configurations, usefu l 
options, competitive pr.ices, quick 
d·ellvery, and personal service. It's our 
way of doing business. 

CPA 

Com,puter Fumiture and 

Acce-s.sories, Inc. 
i441 West 1132nd Street 

Gar'denat CA 90249 
(213, 327-7710 
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Send for our 

FREE Catalo:g 


ADDRESS LABElS 

FROM' AVERY 


ONLY 

$15.00 

Shipping is even includecl ,. 

but you must mention Ad #89 
whe11 you rnder 

This special price is ius t to 

muocluce yoo to our catalog 

o computer accessories anll 

WOild processmg suppl1es. 

•,1e oHer you 25-50% olt on • 

products like 3 ,1-Scolch' 

llrancl dis ertes compute 

paper. ribbons. printwheels 

ll1nt:lers. aruJ aim mace 


THIESE ARE THE BEST 

ADDRESS LABELS 


YOU CA'N HUY 


·TRACTOR FEEO--"--f' 
-EXTRA HEAVY 
BACKING PREVENTS 
SKEWING O'UfllNG 
PRINTI G 

·ACCURATELY 
RE.FOLDS AFTER 
PRINTING 

-SPECJAL 
NON-S EAR 
LABEL PAPER 

·STANDARD 
LABHSIZE 
31h x15/16 

TRICOft! 
3601 S. 9ih St. 
k'.ajamazoo, M l 49009 
TOLL FREE: (SOOJ253·4358 
In Michigan: (616) 375-7519 

a 	Pll~ase sern me __ boJiesj 
of address k$els at S15.00 per IJOX. 
(A.d II El9) 

0 	 I d11i't l1e61l the labels. llil plea&e 
Jll.l1 me on 'tCt.lf catalOI) 1millno 11~. 

N.it!IC ----------------~ 
C~IWYi---------

Mlll'ess -------- ­
C1t1--------- ­

s ~[etliQ --------­
• J.... Co 

P,rogrammtng Quickies------------ ­

, Ustittg l cc;m ritiued: 
, 8 

• • ' ( i'4-Sl-21 - lEf ll~TH( SOIJR(:E ) ) , 

'PA.GE '• 
U t l DIV 

WRlTELH< G,, 
~JPJ TELll \ (, ,' ' ~37-

TITLE ,; 
c_•.._1. l·JPI TELtV G); 
SG 1,1p I TELtl• c •. , 
S..., EIJ 1; 

'"'"'· 

lP >+P;4 ); 


<LE:t~GTH( TITLE> OIV ::i • ), 


89 
? . 

( t: 
' -I 

ltl CASI:: YOU ARE 
OF :?Cl AHO -10 HJ 

1..11;1tlDERWG ~I HY IT "3 
THOSE l\IRITELMS, IT ''-::. 

74 AN~t :7 
BECAU ::'E 

rnsTEAO 
01J CO 

*) 
1 ) 

9 l d PAF'EF' tJStlALLY ~JILL HOLD • $C COL~. . THE CHAW~E-;. I• Al(£ 0 
,. ':') ' .!. SURE YO LI l•I I LL Sc EE THE PAGE l·llJ •16ER$, ETC ~. 1 

5•4 Etl[l, • · ~ F·AGER I. • 

:-c> ( t 1~ETL WE F'EADS A tlEl.1 WE FRO •I THE INF'l IT n £ IF 
.,.....,. • t IT DETECT'.- A I EtiO l)F' FILE, IT PP ~ffS 1jlJT iHE XREF 
"''-' .;?' •.• 

:=l~'.l FF:QC[[ILIPE GET I I!E, 
10(1 
101 • * Et lDlT 'LL PAGE E.tE CTS AtlD ~ TARTS THE XREF LIST. THEil 

[•4 f'F:t:U: ErtuF·E El ID Ii' LL . 

i r1 JIH :Er f'Cl-'FS I '[L V CALLS . T::.ELF r1:1 F'RB!T THE TREE f' 
Pr' 
](1:;: 

rn::1 

l H1 
l 1 l 
l "2 

I ? 

• ·~ c~ C.':O~ .- t;'lFEPEl lCE'S 

r·i:: o 1.:•1.'f" r·R' 11TTFEE1..1.J 

. ! F•f•T m1i:1p[1 Pf' m:: .; 

pr.·1x E1)1_1 r. E r'F' I m J(IF•[t• 1.1 

115 '/A,_· 

WTE•~EF-. 

ITEMRff · 

F'Al,f ~· . 

fl =tP L 
r.1r·I TE' (; " •.•1 f E ' 1, 

=l·I Fl:;":. -
- -C') 

F'EFCAT 

J F L=1:2 TP-IE:t l 
BEGitl 

P'A•~EF· 
ii ;; 'j+ . 

IIF lTELtl• (, ), 
L -o 
l.IFTTE( G.' ' 

E'l 10 . 

L 	 -L<l 
l.!F'ITE G. ·- LWJ-("3>, 

- IJE ·r. 

1 ~c:PDi::EF , 

S I ·l·::LE 1:ROS':: F'EFEPEt!Cf ' .. 

1.l(1Ff1 • ; 

C1+1 • 



• • 

C lrele 297 o..n inqu ir'I' c:-11rc1. 

! is ting ] cantinu d: 

J 4.~ 1.ltffI L •'UL 
t: 

l '1 1,•r.·ITF:~ !I r~ >. 

-pric,e 
Lowest . . I 
~r· sona on . rs- - ute ,cornP 

SOOT~ ..S789 

rh,:tmlIHEWLETT H·P, 85~~ !PACKARD . . • 

more memory 
built i:n . 
List $325 

$249 
HP'·41 C 
List $250 

$199 
HP-J 2'E Sci•nli fic w/ S1a 1i~1;~, - S3.9 5 
HP-J 3C · ~ti~nlaflc Pro9ro1mmable S.7·9 .9S. 
tit P-34 C .A.d vanc<!'d Sden tific 

Prg91omrm.oblo:­ l 23.9S 
H P-37 ~ : B-us i mu~ Cal'culatot _ S49'. 95 

ftenonal 
r~cornpater 

-­ . systems 

009 18 utternu t S treet 
Syracuse, N.V. 13208 

(3.15) 475-6800 
Prit<l'I do ni:.>I inc lud• 5'1ipp~n9 by UPS · All 
pr i ~•i and affets s.u bj~ct ta·c!nongi!' w i1·ko1:1 ·t 
llir;tl• i r;;~ -

c~ :. f:[G !:1 ' 
l 1·:--i 
l '::(l l r '·' 

t ~.J 
t ':'J 
' ':·' 
t 5'.: 
l':t 
! 57 
l '56:. 
1~$1 

I Gl21 ' 
\ € . t 
162 
1.;.:: 
1€ 4 
!E'S' 

6.:: 
Lt5 .., 

l f.8 
1 6~ 

1'0 
l., 1 
1"'2 
I 3 
174 
l '3 
p.;. 
L7., 

l "'8 
l"'S· 
1:~:(1 • 

::: J • 

l ::·::: . 
i:::::: 
];;:..i 

1~::5. 

l :::i:. 
l3;' l 
1:~ 

.::03 
2(\.1 

2.1)':1 

Fr.· rnnr.:EE ::n 

~ tU L THEtl 

r r I ff F'EE tr lEFP1 

PF' m 11or.:~ ,, 1•.1- ,, 

FP] 'l"l' F·Et~ • 11-· F'ICt-IT ), 


El l[c 

Erl[i, • : : f 'F' W TTF'EE l 

BEi~	rn (.t: EtlClrTALL :t) 

'•JH JLE 0 1 MO[I lf' "<> 0 00 
BE1~m 

f j ' =N+1 • 

1,Jr;;·t TELN< 1~ > 


EtlO , 


PR rn TP'E E( .om )i 

EXJ TC F'POGRAM) 

EH 1, , .r rnD ITALL t 1 

Cl ArHt lCUl[IE OPEl'l':• THE r HCLIJ(IE F LE Ml PEAU'3 t• 
'l W THE F"I F:ST L lt~E '.j: ' 

PROCEDURE AlIINCLUOE; 

'U P 
'SOFrl.A.ME · 
EOFtlAME ItlTEGEP , ( :t. rn RACTEF: F'OS F'TR:S f I 

Tlf,t.,ME :;m rNG, ( l TEMP FILE t lA~ E t 

£:EG m ' 1: .A.t UMC.LUO£ 1 • 

TtlAME =L ! llE; 
O:;:L::;:TE> 'rtJM E , 1 . :~OFt IA t•lE ) . 

DJFtJAME "' F"O'S<' ' t: >' .• ·lAl•1E ) • 

.r EOFt lAI• C=Q THE~I 

EXIT• AIU lCLIJ[ID; ( t IJAS 

tgME · =C(tpy<TflA~ E, 1 , l:OFrl .MC-­

r10 All IllCUl[I["'' 

r.1 r J TEL M ' IHCll_IC1E FILE 

rLEVEL-=i:, 
F:[!C::.ETC F2', TNA ~E " ; 

ff 	I (rl([ S4JLro TKEll 
r::i:;c.w 

cL OSE( re ! i 

FLE 1':L -":"LEVEL-! 
DID . 

-->. ' rt'A~W) ; 

http:SOFrl.A.ME


111\'.SF "FLEXYDISK"•.. 
Superior Qui1li1y dal• 
ua.r~ge medium. 

enlfled ancl gu ara nleed 
100'.¥. error free 

INGU IOto- ING.LE DENSITY 

51/.o" or a· Dlskenes .••..•....•.• 10/ $24 
SW or B~ Vinyl Storage Page~ •.••. HI/ SS 

MAXELi.· D ISKETIES 
The bc•1 •w~li•r 
dl~keLte money can buy, 
!)pro~ by Shu •r1 

~nd IBM 
Sold ool 1n bo<c' of 111 

s·. 1 side ................... Sl.30 
e-. 1-~idc .................. -$.l.90 

s•. 2-~;, ....................$<1.2S 

s•. 2-~lde . . .......... _. _... . s,s.(;o 


LIBRARY CA ~••. 
l-ring bonder ~ I burn. 
Prmeas your v~luJb le 
progrillms on dis s 
Fully enclt:>sed ~n.d 
pro1~-ct d on ~u ~td~ . 
i1rnlar lo as -selu~ stor<tge bo~. 

IJ1SKETII'. OR IVl 1-lfAO CLEA 
Pre~·e-ni h.ead er~ht:) •nd 
insure Uidem, errOf· 

lr<-e op~r• ion. 

5'/.4~ or 5"..... 

SFD CASSflH:S 

C-1·0 Cas.5'eUe<> .. - -. .. - . ..10 I S 7 llii:Sri~ 

(1\11canernes include bo~ & labels) 

Ge1 ~ c~S&enes.C-10 son1e and 

C~urll~/11 PibrM album lor 
0111,., .. .. • . • .. . • . • • • • •.•• sa.oo 
(Iii mw1rn~J) 

HARDl-lOLE 
Rel nfotcong ri "8 of 
tough mylar protects 
cl1sk frnm damage 

5'A" /\pp lie ator $ 3 
II~ /\ppJJica1or Sil ••51.4" 1-f, rdholcs $6 

50/8" Hardho le5 $8 

VISA • MASTERCHA RGe • O N Y ·ORDER 
CCRTIF IED GIECK • fOR P£RSONAL CHE K 

A LO\!\• TWO illEEl<:S • C.0 .0 . R.fQUl:RESA 10% 


DEPOSIT • CAL. RE A DO 6'.l'o Al ES TAX 

M l S2 5111Pl' ING & H'A DU G • MINIMUM 

ORDER S10 • All ACT ION GUARANTEED 


OR fULL REFUND 

W1itc f.g• our free cotalof> 


A 'BM 

p:RODUCTS 

8868 Clairemont Mesa Blvd . 
San Diego. CA 92123 

'!'all Free 

1"800· 854-1555 
For Ord€rs Unly 

for i11lornra li1111 ar California orders 

(7141 268-3537 
,, '~ .. .. ;. 

Programming ,Q11lckl••------------­

Li.sling 1 corrtim:t d~ 

~-·~ ...,- ~ ... 
GETLI11£ • f "'H[ rr f."?"" LI 'lE cr r JL[ ' 

2W 
"11 EllD. 

E"EGUl 

... l~ If' 
(?16 
?l 
2t8 
2'1:.1 
2213 
221 

• ~ AIHtKI l..l[1E .~ ' 

<. ! GETLWE I • 

F EVEl =Z TH!O'tl 
E'EC,Ul 

lF ECtF 1 P • 1HEW t 
SE(,tH 

CLOSE' F2 ,; 
FLE'CL ~t 

[ti[' 

mo 

Kt 'E 8 Cl' TC flLE I t • 

EL'~E 

li- EOFI FL THE ~ 

E JD !T/\L 

2~:$ fl -llq. 
~i:.'?i 

i.:'?.O IF rLE\l[L::.1 TlclEtl 
Z.31 r:·EAOUK Fl , L WE' 

EL·:E 
~3'3 F:EA.Dt.IV r 2 .. U I lE ) , 
234 
23'5 L WE "C(tl~C Af, L BlE.' '), 
236 

LHlELCll "'LEllCTH UtlE •, 
CHAF·PM "' I ; 

C.-'3~ ~JRJTELllO~, ti· c;:, ' • ' , L WE ) ; 

E'. ll] 

2-11 I F POS( ' ( l! I ' , L l t lE ). I) THEt l 

242 IF FLEVEL:::l THEH 

~43 AIU tKLU[IE, 
244 
"4S nm. 'J GETLIN · • 
2'4(; 
24" ' t PE'AOC"i-1 IS THE FUlmEL T-iROUGH l.YJ-t ICH THE F·E;.r 

0 QF THE PR1:1CP'AM GE S CHARACTERS . IT F LTEP:S .' '.) 

,. t Olli COMMEtff.S rK1 1~1l_IC1TED 'STF: l NG'.:· 
2<JIJ 
251· PROCEDUP'C F:EADCH , 
,;c;;;,;: 
2c;:; ( -1- llEX TC l-IAF: AS'S l Cit l~:i Cl Cl-I T~iE l~EXT CHAR rN Tt-IE ,,. ) 
254 C.t. t~Pt.IT STPE_A M .~) 

255 · 
25€. F'l\OCECtURE rlEXTCHAR I 
;25 

25e SEC J~I ( t 1lEXTCHAP :t J 

r. IHI LE (HAPP(l$ -LihELrn OD 
GETLWE, 

O·: =L rnn o:Al'"F'O'!. J; 

CH r<:P05 · :::CH.AR'P'OS+l 


E~lO. • ~ IEXTC.HAP "t ) 

Ct ~.rA!lOUOT'E SI F";- (' AF.:AtTEF,S l_l!nIL IT 
26'J : .t GIJOT ' ' ) CHA.fi'ACTER . IT THE! ~ CAL L ; 
E'~O c t l'T [I m A VAL1C.1 lH F:ACIEF'. smc~ 

~;::;i I ( :t ·- Ll '3:;"AN')iJOTC 0 ~"PANl~L 'oME;~ I 1-'E 

F ~ ~. A 
F'EA_ ::-;; c 
EAC•':I-' lt,l.· 

E'='F::O r~ ; ' 

~..,c.· ( '4 TO f'E.E1 • ~·t:1_ 1)P::;;.JVEL ·r' 1: l I t~1~ ll'lTll 1.1c ,.i.i:·c tKI t. 
2:;i3 ( *- rn 

http:F:EA.Dt.IV
http:IOto-ING.LE
http:111\'.SF


CltGle 256 on I~Qu iry carfl. 

Li~tilli{ 1 Or1ti>11•t>d; 

;: , I 

t ' 
·~ 

.... 

. '.. 

~:-..., :J 
: .. ::..:1 

F·rrc.a -.. - -, 
i,;'.• .... L: J;::: 'T:HAi' 

l.lff L :~:-' 

·;:r' AllCCIMM llT 01T~· A ·:; •tIL ;..P [,~~·TAF.'[IL'{ THJtl1~ t • 
2·.•o. \ ~ J.:; ·:.P.!oJ JOIJ(iTE rJHE 1)J •IF'LI U.T[l)tl I': HAT I-IE I • 
2~· 1 ' ~ I IA '[ TO LOOI OUT r c1r· Tl IIt lG":. cc t1tlr: ff:; ti r.:; t ' 

,. :11 :f) 
f li 	 .t t 

:··~ I ,. j l I ~ 


' t THE. I'_, Mlf[ E:Y .:.. l.rH_LE m::1rc :.. •EPE'. T 

... "T 

"'."•:.1 .; 
-·::i., 
-=-~-=· .._ - ~-· 

2'9'.:t [C Grn l ·~.f'A'lCC'Mt1Etli ·t • 
-0:0(1 
"3(1 1 lff"'.T( ii,.;F·. • t FLUSH THE t 1:1F THE LE [1JW, F'..!o.F'Ellt > 

-::02 llCXTCl lAF·, ct C.ET HE FIR":T CHAP TO LOO!'. AT L 
:·r.r [ t ,T 


_,l1'"1 1.1f1 !LE rn· 't · M '.1 Frt1r1 Nl ;i.·:::rEF·r 

t·JE 'T1:H F" , 


t ~E~ TC H.;R ( :!' G[T THE CHAf.'AC Er.:· Arrcp f '• 
l_lfrT -L CH,.' • ' , ( t IF ~. 11E ,a,f"E 1J' , EL·:.E lT t • 

' l •AY 8E. ;. t ·;i:1 REF CA · 1 ~ .' 
"3cJ·~ 

::~:r:: 

310 

J1 

~].;; 

"ff?. 

314 BE~ II < t READC.H t ) 


315 

216 tlD' T .HAF:, t• 

:::1., 

Jl8 Ir C Jc: ' ' ' ' THE ti 

:-1 _:;. 3f'All ~·•JO E 

J=•(, ELSE 
J2i IF 	CH"'' tiE ~ 


JF CHAPPOS" -=LI t ELW THEN 

.,:.............. F LI NEr CHAF"F"0$ J:::' ~. ' THEt4 

32-1 · $PAHCOMt• El IT , 

-. -.c­_:.._._. 

3.z:;: : ~ ~ · PROC[[)IJRE SEAr.·CH WI LL SEARCH FOP. THE TOl' EI~ f J 

5::i·'=4 ( ¥ !ti IO , AtlD ! F F01Jtl[1 , I I!SERT THE L WEit HI !TS t J 


3'30 • ~ LI Jl 'EO LJ~;T OTHEF'blI SE IT IV!LL CFEATE Ii 4 l 


JJ 1 

?'J2 PF'DCEDITE ·::EAPCW V/'.F' bl 1 l•ICIJ::C1REF •. 

VP.~· 

bl 
·1, 

l.JOROF:EF, 

TEMREF , 


MTI stocks 'em all 

for faster delivery. 


o 	h idden dHote.. Proees UM:lu<I d1li•~rv ­
Ask a bou 1 e>~r "OED" dit~ov n1~. 

VISA and MuwC.rd o•d~ r $ •«•Pt•d. 
;fl 

VIDEO TE RMINAU: ~ 
VT ~00 0 ~C1oope -··-··--·-"-.......~ $ 16lS 
VT I :ll! DE CiOCQO · ·· - ·--..- · ··"-"'"~" I ill!o 
ADM :ill hh"'b <Nmlnlll ·- ··-""""'"" 5~ 
ADM fi. W.umb wi1h vrtwl 11Hrib'1lftl , , t;4S 
l\OM ~, 42 ~ ooH~r l ..... ........ - .... 
l\DM ;Ji C. rgooomio ADM J , I ~,,..... . 
llDc\I 42 4S p bu1for ...-;< I ..~··-· ·· · 
Tl 940 42 ~ bul1orl .~.-.,,.,,_,,_,,~ 
Tl "I n,;gi.1 $1<1., UY' pors<>nol 1orm.. ,, 
!-ti 101 ·no E""""',.,.. 90 .,r>d I 20 _,, •.,, 
HN:t1'1iint E.1.ceu11w BO Cldtl 30 ... ..,,, 
~J"tl•i110 IEt11ri1 - .. -···-··-··-·•·-•·-••"""' 
141 O tHaztJtlrw dYIT'tJ.1.nr min IJ ...........~ 

14l0 <dumb 1!!f""'1ill , ,,_,,.,,•.•- ..•.. 
142, ~C<>Mlll !i!IO& ADllo, JA «><rip.I ,. 
1!200 htumb t rniht l ~ ............... .. -···-· 
1s·10 !i>uHero<fl .•..- ...... - ..... ,.,,,.,,_.. 
1s;zo 4bu11ero<I, "' nlor ~"' .... ,,.,,_,, 
'15~7 41/1!2 e<>mlJ'11iblol ,,,_,,,.,,.,,.,.,. 

GRAPHICS TEAAllN•ALS 
VTI ~ ""111 gro1>h1Cs pk'J- _ .... .,_ .. ,,,., 32'50 
AOM JA .... .~ or""'11cs pl<g ····-"'""'" 1 Q7~ 
AC)M J,At Wilhi!l"•Ptwa~kg. •. .-........ 192!1 


300 SAUO TEl.El'RINT EFIS 
1.AJ40A ll c..,,,., IY ............... ,,, ~!ll!o 

L"'-34-AA a~c........ IV ·-··· ·· -···-"•·" 1095 
LAJ6 o~cwr;, ... II ·-··-···-··-·· -· ··-··--·· 12115 
Tti.1:Y1>t~l 1 0 ......- ··- ·· -··· ·· ·-··-·····-·· 1095 
T•lotvi)•4l20 ,, .,, .. ,,_,,_ .... ...•..- ·- ··-·· 11!1'j 
o· IJlo l!l:JO 1'10 ·-" ................. .. _...... 2295 
O.ot110 , 6&0 KSR ,, ..... - ...-··- ·· -· ·· 2ns 
0.lbkl 1660 KSR , ,,.,,.,,.,... ·· -· ·-· ·-··- 1183& 
Tl 7~3 h><wlablol ,,, , ............ - ··- ···· ngo 
T l 7 45 (l)Ol'~lbu•lt-u"I C(lu:Jfif1'1 ., ..... ... . . 1 !io 
Tl 763 [l>'O'olbuiiblt ,.,._,vi ·-··-··-·· 7'~4! 
ll 7116 (l>Ofti'bub r11;,; :zojg ~_i.,,...... 
1'1 "" l n>~1 S,.,j., IOJI'" '*.. !H"'- ,, A9~ 

600 BAU I) TE ~l::PR INTER S 
Tl il26 AO jlqK!Ct... . ... ...._, ' "' .. .. 1450 
T l a.iS l<SH fl'11pllC'I .. .. . .. .._.. I"' "' 15.:70 
Tl 82!1 AO pkg ··-···-····· ·L ..... ,,, ,, , 1i;2s 
Tl K;>!. K~FI f•~g. ·- ··-···-··--····· · ..-·.... . 11'[15 
Tl 1!40 RO ""'""' ........ ......... .. .. .. ...._ 11:195 
Tl' 640 SFI ,mpon .. .. . .. _ .. ··· -· ·-· ·- ·· - 12~S 

1200 BAUD TELEPRI ERS
,,.,:;ioi:io1r.,...,,..,. •!It, ~ 

Ll\120 h.A OEC"""" 1111r.,.ms ~~g.I 2295 
Tl 78:3 It* 1~i.1 "·· ·-· ·- ·-·· ... ... .. . ... . 16'15 
Tl 73S l~o> tJ\i~1l I· n ~uplOI\.. ,, .,,., n70 
Tl 781 loo>"1 /i n1 01'....i mod; 25!15 
Tl Rio RO 1'1'\p;JCI ., ,,,. .... ,.. ,_.,. ... .... 1~!!:. 


Tl 61 a RO pkg ,,_...... ,,_ -·· ···-· ·-· 1G!IO 
Tl R2Q :SR I 11'(\:Jet " .. :102'5 
Tl 821l RO .,.....,. ...... ,,,. .. ., "11~50 
f l ii21l KSFI pkg •. .. ....•.. .. ... ... . ...•. ?I~ 
fr 820 RO o ~II- ..•...• ... .. ;>!J1'!. 

2400 BAUD 
O.t1111<odvm "'200 l2400 boudl .. .. _. :>S9S 

l>AT1\1'RODUCTS ~lNE PR INTERS 
!l:J()Q 4300 L~M lt.Jrnl l .. ... 5.S~ 
BGQO 4600 Ll'M I""'~ .... ~1 
11900 4000 lPP l>lto'11 , 1D1 G4 
llPIWQ 11500 l • n.dl ,r,78'!. 
?2JO I JOO LP , d"•ml .,, 1113 
2260 [600 lPM ~r~inl '" !llil 4 
2290 [ LP 1 rlru..,l .,, ,, , :ffi~~ 

ACOU S IC COUPLE RS 
AlJ A24 2 A 1300 boud ..,,.1 ···-··-· ···· 242 
A/J 241 4J>OO t.Ju<t °''ill I .•..•... ···-··-.. ~1 ~ 
A/J 12J4 rv..io< •o""'4lr_,Jo!cl .... .. ... !i~5 
V1nbL VA J 4 U IJOO,f,100°'19 I .. ., 61!> 
Vmloc VA J 4J 4 11'200 i»J~<Jn<J.I ... . 84~ 

MOOE MS 
GOC 1Ol"'-3 I300 boud Brll I ···-···-·-· J95 
Ci()C ~IT [1100 LK1 lt•ll) -·· ..... ~G!> 
GOC 212-A 430011200 bloJd Rrlll ...... S~D 
MJ 125~ CVodic oomp;u bid ··-.. -·-· e1!> 
VA 1Ol 4300 baud 0<~/•nt "' p!io..,.I 23!. 
'IJA 3AS1 4arl~/Dn.\. .,;pl ""°dim) , " 8S'5 
VI\ ]456 I 200 baud orlg.J..,1.) ...... ._, 1"1(] 


CASSETT STORAGIE SYSTEMS 
Te•~ ...., 816 4>101't'/r0<wsrdl ···-··-···. lOSO 
T•ch11.., 811 l•toralhwk:i<-od uol ...• 1l95 
THf1l rrvl 81'8. l•dl'flru1• ,........... ·-.. - · .. 119!1:. 
Tectnriln 1112 rt1iu 1 I~ , '" ... .. .. .. .. . "'2296 

FLOPJ'V DISK SYST MS 
f.,ch.m1n MIC (Hotil-J1orv. 11) .. ,.. , ~JOO 
l<tc;h.iran ll'51 (ir.d. a~ ............. ,_..,.,,. .. 191)5 
'Pl IBl' c.111 for CU<JCI! 

Dlslrlliuton, New Y<>rt, Now J ruy ~IHI Oh.lo. 
ewYm!C': 

5161482-3500, 21.218~7177 ,518/44.9-5959 
Out.'.lid. N.Y.S.;800/645-80l6 

New hl'M!y. 2()1/2Z'7-5552­
0hio:.2 t 6/ 464.Q688 

0.1~t 1981 C) li'YTli Publlc1tio"" Inc flS 

http:1111r.,.ms
http:dYIT'tJ.1.nr


MAIL ORDER ONLY 

Micro Computer 

·DlS,COUNl:o 
QUALITY• DEUVERY • SERVICE 

MONTHLY_k 
1:rSPECIALS~ 

1t COMMODORE * 
~ 80'32 $ '995 {I: 

CBM/VISI CALC

i< 1J'J(Jg·ES: ~ 
• 8032 Computer ~ 
• Dual Disk Drive & Cable 
• V1siCak 80 Cot 

Software 
EPSON 

C all for Be.st Price 
& Delh1ery 

QUME 
SPRINT 9 

~~ .-. 

·· -'L­

;i-,, ­
•' 

-·l ! 1 

~ErT =llIL. 
r·IGl T =HIL. 
F[F::; =, • 

LY:.-­ =>· 
Ett(I 

x· LiW :ti. 
·11E T -HL. 

1.1.1 :: t.,•, 
:::tl[l 

[L·:.r. • i tlOll EMF'TY 
IF [[' 'lo!" f EY TH :I 

":E•f:'(llo 1,r U:F1'' ' i 
3•:.J ELSE 
;..;:2 ' lF IO >l.J~ . KEY THEi i 
363 ' SEAF'CH( W .RI GHP 
36 ELSE 
::.E.S• 
366 : 

BE~Jtl • l FOIJllD IT , A(J D DATA 
llEl.Jr. X). 
x- .Ll lO· ,,14 , 
x~. t lEXT : "N IL ; 
1 . 1 ~. LAST~ NEXi : =X; 
1.r LAST•=X; 

371 EHD · 

37J ! Et40.. { ~ SEAF~H :~ J 

CaD For Price 3:'4 · 

MK · $2245 
64KQD ­ 2595 

ATARI 
800­ $759 
400 - 339 

POOT " I IL, ( t E ~f'TY TPEE TO START 
FLEVEL' =l . "t. 00 FJRST FILE AT THE START 

0 
~ :. 

1.•lf'ITELW CHF:( 12' ), 'MOOIFJED :<REF P'ROCRAM ­ l - S£P- :SCi SY F.: It.I') • 
1.1P, ITELH • 

38'4 I.JRITEUI( ' Et ITE P A TI1'LE F0R YOUR XREF BELOl· · ' ) ; 
335 Ii.II? ITEUI .1 

386 · REAOUI'; TI1'LE ), 
3:;;-­ l.·tF' I TEUI. 
38~: R£P£AT 
::.::::::i l,IF:ITE< ' ::.ouPCE 

MON.ITORS 
~nyo 9" --- B & W ­
S nyo l2"' - --B & W ­
S!il'llJO 12" Grc-cn ­
MEC 12" Gr~ ­
BMC 12" Green ­
Ze.ni1h 13· Color -
Amdex 1r Color ­

$175 
229 
279 
239 
239 
339· 
359 

lOl!NOTES ITEMS SHIPPW F.O.A NV ' 

MAIL ORDER ONLY 
S.md C.nl~<d C.ll«k CPu....,31 ~· C<>m~.o "I' 0-k• 
l~lr~ ~ ,...... io o;!JH r. ~ 'llo.1t pay All •11 ppiflg ~nod 

I F1i1'Ffl rii(,~· chHi);'H l.:U:ifll lirenn: lfl..•!lt.ed 'ii.'llh •t.lnli-"*­
\11 • M~mn<:h..n~ add ~ N.V. - Rftid•DI'" Mid 

i!SICJfOllr.bite :t.llH Hn~ . 

PHO E (212) 98f>.7690 
Mic ro ComputeT Ojjc:l)"n1 Companv 


60 .!::' •ll!ld r. u;1.., ~II Nrw Yo.< k , Y .10017 


1~~e 

;:~ t 
3'.:°""2_­
;:~3 

]'J'.C< 
4:1: 

· i::t 

..!i•·,. 

0 ·1 

fl}•S 

Programming Quickie•,------------ ­

Listing I ' onlir1ued: 

340. 1.1.~1.11 . ( ¥ {1{1T (IF E: WAR I ( S.U8 )TF"E E 1:··, 

3·11 
3-12' IF loJ=l1 L THE'll 
3.r:: E:EGrn · 
344 11Er.1· 1,1), \ 

:--1 '3 I1£r,J• . • , 
; -1 ; l1l ITH 1.r 

1 .F , ;.1_1 'Tf:'·EE r :; mL, CREA TE 
~ •·l•)PC1 PEC(l ,(;1 
4. A m LI IJ[ II F'ECOF"D 
[ 1(' 

34 [:[:_.I II 
1 EY =r::i. ' ·=.ruff rn THE OATA 

IP.EE n 

l~E(IJF":.1 \IE ":·EAf'(l l I 

ct. At10 AC.A H 

FILE ~· 

pEAOU1( ·;ouPCE ) ; 
If F'(lS{ ' • J SOLIPCE )•0 
pE'3ET( F 1' ·:.ouF·1: E • 

v1n IL OPE:-0.UL T"'O: 

FH EAT 
1. F·1 E' ·oE;.r FH.. E :· 

F'E AOUI< [!£·.:. '. 

F·Et"IF' I TE .C-DEST 


l.ltlT[L IOPE'3!JL •I) ; 

'·Jr I "'ELI;, 

>' ) i 

CHE ii 'SOURCE. •C'ClttCAT ' ~OIJRCE .• . TEXT' );· I 

>, >: 

0.1r· I':'EU ( ' LI ll[ll [ r1Et•lC F'lt ] ' ) • 

t~: TL ltlE . •' t m IT I ALI :E THE -;vsrrn 

http:OPE:-0.UL
http:1.1.~1.11


Usifog 1 (011tinu d: 

t •rcr i...A.T 

<I F IttD 1: T CH AF' W A TC I E1l :t • 

i ~ (1 
' 9 I J 

-10 ·' 

I.... •Yn L i:H Ill [ A' . ·=' '(1' 

..\12 
1 -::: " . :EF'O L HG TH (IF TCrf EH P.r m Trn rn I t J 


·H' 

..\15 FILLCHJ..F'l A,S ·:::ECIF" A '' ' I, 


·di:. 
-~ 1..... 1 ) 


-1 8­
-119 IF r·:u THEt~ 


--l20 BEG ~l • * At1D (Hl.:F" TO TOL[ j 


.J .:: 1 I =Id 1 , 


~~·2 A[ f .J "CH, 

423 Et lO, 

42'4 


42~· FEAorn . • : GET 11E' - CHAF' ! t~ TOl· E!l J• 

..i.::.::
-1.:..., 1.1~n L 11or( 0-1 I 1 c ·" • •: • . •"'-' ·::: • . •( • • .~ • l , 
-~a:.b 

-129 C1 =A. tlSEF T TOkEll :n Ct Tf'E · r• 
-! J O '.;.E AR CH RIJO 1, 

43l 
4-;:,:· ... 

-133 
-13'1 Ell(1 

Listing 2~ Tnbl of tlie cross-refer1mc generator as produced boy ilre program in listing 1. 

''F'EF OF XREF 

tJ 7·:-·- ._, ::t: '0 .-.e 
C.. _I 1-34 1 rr0=;•.:, 193 203 24 1 38!~1 

]9 JJ3 ?"3:.1 413 
1 c·::.1 81 1·:..:•...... ! 3-~· 135 1'38 164 1o•:i v~ 196 19:; 

206 221~1 Q·~o
I-'-'-· 230 23::: 242 '='rL_,.~..) 37:j 421 

10 23 =·4 
12 ?'~~!2 

2 0"7._.._. 2C1U 215 
20 ..... 

._ t ... 

21 7~ 
"•c:"C' 
C-J·-' 5 
-,::131x1i;1 2(. 
~-. __ ... ::.~ 

4 ::: 1 1~::6 

5 
- ,-,

1_n:• 

C'""
_1 ... 

.... ..., 
~, 

6 --~c-
i:;..._1 

r,-,
t11:1 

·~ 79 
·::r 73 
A 4(: 15 "115 42.: 4-::..~ -· 

Lf'I .A ~:-> 1:".J 
L.. - · '33 45 46 

.~.I l ! tK:LlJ[tE 7 / 194 ;::4...:­
A.RP.O..Y :>:) 

E:D:.1 I C4 
2C 

t.7 
i::: 1?. 

'1 
·:· r;;.' ­

11::' 
·:1 :::.... 

130
.-.i=i .-. 
L.._IL• 

143 
279 

151 
·=-,~~'--·..) 

1 :;0 
314 

163 
77Q........... 

154 
..;.4.,;. 
Listirrg 2 con tirtu d on /MS<? 418 

Of1~ 19&'! C> llYliE PubJlmloM- tn<: f21 



Progr•m1111n9 Quickies 
l.iSti'lt 2 ca11tim~ d: 

347 365 376 42€1 
Cl ~·7

'L•- ' 29 135 419 
c=· _,.__ 24___, 129 
C3 oc­ 1"q-J-· 239 
C4 26 7i:.­,_,,_. 

CH 47 ~63 -=ic17 
~._..._,. 3134 307 318 321 411 4~,.-.c­ 4--.-,

C./ 

C:HAR 29 47 
GH ARPOS 49 238 260 263 264 264 'T'-:'.•-:­

.._~LL 
., ·:-i' 
JL... •.J 

CHF.' 3:;:2 
CLC(;E 2135 219 
COMCAT 23.5 39 1 
CO t ·~ST 23 
COF'Y 196 
CRDS·SREF ;:,;: 

DELETE 189 
DEST 57 3·~7 398 
DIV 8 1 83 
DO 162 2f.G 304 346 
ELSE 223 232 12[1 7cc1 

·-· ~-'--· 161 364 
Etm 36 4[ 75 ::;;-:o

U~·· 9 4 136 146 155 157 66 
172 2(!7 211 0":)._... -:- ---..-.

i......:.i:.. 245 266 287 :312 32,5 
353 357 371 373 423 434 

Et~DITALL (14 ..._..-,C'
c..c.._1 

EOF 217 224 
EOFflAPlE 18:1 191 1513 E~6 

EXIT 170 194 
Ft 5·::...... 224 231 392 
F2 53 201 '='05 217 219 ·:i33 

FALSE 432 
FlLLCHAR 415 
FIR'3T 34 124 351 
rLEV L 50 -=·00 206 206 ":)15 ":)20 230 242 379 
c. 54 72 3 74 ?6 7' s-··c .-~ .....1;1.,:, 85 86 

123 133 1-35 139 144 165 23:.~ ?i:.~8 

GE TLINE 9'.: 209 ·-:..::1 405 
ro 45 348 359 362 429 
IF E.6 /(J 129 5l] 193 203 215 217 o::io .... ..._ 2?.C 

2 41 r-·42 318 3'.E'l 7-=•Q 
....•l.L. 

71:·~ 
·-'L.J 342 359 36~:: 3~=11 

419 
n1 4 1 427 
Il-ffEGER 47·-· 44 4-9 50 116 l :.:: 1 
IORE:3ULT 203 393 39~=3 

ITE 11 31 37 
ITEMREF Jl 34 39 117 .:,.:,6 
f( 43 413 41 '3 421 42:1 422 
f<EV 33 1?7L-•-' 34S .,.,.,~ ,, ~ 362 
L 1 6 1.-~ C"' 

~~' 129 34 13::: 13~:: 

LAST 3 · 352 3'~9 370 
LEFT "'")~ 

-..},_Ii 1""·"·~·.::. 3 49 360 
LEUGTH 79 83 237 
LI t·1E 51 10­._. ' 1':10!;_I._, 23 1 233 ~'"""'la"

L~•._1 
•1 -.C" 
.:,~ ,_. 

.-.....,'""').:,..,:., 239 2'.41 
2~s3 323 

Lit~ELEU 4E1 237 -=-.;.e 322 
LNO 38 13~ 354 36,­



lf' 
MSM,:O,'/A .. L 
r· OD 
t I 

t l [!,ii 
~-ic.:r 

HE I TCH A~ 
tHL 
t-01' 
CIF 
PACKED 

P0'.3 
PF Jt-ITfREE 
PF.'! t~n10~·[1 
F·r.: c c ~ 1Uf.'E 

F'F'OGRAM 
F..CA 1CH 
RCAOU~ 
P~COR[I 

i;:[f"EAT 
r::E·:::ET 
r::E1i1r.:;J TE 
RI CH T 
r-~c10' 

~;.FARC:H 

.-. ..., 
L. .· 

44 
64 

344 
-:q ....... 

,:56 
142 
42. 

2~:'.:j 

29 

l b6 
10:? 
l 13 

'":'-: ·~· 
·- -•L-

251 

,-,..., 
i:,..· 

201 

35 
2 

332 
: ~ I ZEOF 415 
·:;t:flMME 
~:OURCE 

·:;p t·lCOMM:::.t~ 

·::. ·. W1UCITE 
·~:7r<. Ii •r::i 
TD'T 
Tflrn 

• t ll,!!. 
rt·l11l·l -
f '/J.: l: 
• •t·I f lL 
I IHI~· 

1. 

1, • L 
:.•Hl l_E 
!.il i'H 
l.dC1, ;·i:-1 
1.1C1f.J >F: EF 
1,1r;;ITE 
I.I~: I TEUI 

c ·-._1_. 

51 
5 
f~6 

5': . ~-. -. 
J. •::•L 

l •f-
'-1 2 

p ··...; 

J'1 -.. 
3: . .:: 
1€ . .::: 

313 
30 

i:::::. 
E.:3 

1 :;::: 
~iIH 

1 7 
3~ .::t 

162 
1.::c 
r:,4 

4(1 

37 
21 
91 

15" 
53 
99 

154 
f-... .::. -''-' 

186 

55 

") •;;;·-_._.,_,. 
11';5 

u:: 
;.: .. .:.., I 
-::•!•.'.1 
2~.(i 

35 

144 
4(!.2 

1 =:4 

-, .-u-. 
.;;.~·=· 
-, .- .-
~·t:·t.:1 

-:~c::-__ , • .,,, •• 1 

"301 
342 

131 
241 
15 · 

1~4 

310 

3:0 
3 .··8 

1:::9 
79 

1 i ~ 
123 
. :;..tr:. 

113 
4 2 

L6'5 
4:;)3 
1 3~ 

1 K' 

:::02 
. ~.4~ 

... , .. ,-, 
c -., 

::::~~1 

11;. :;: 

1 J9 

-110 
:;:=io 

43t1 
43(1 

J 2·1 
35.1£ . 

2]9 

31:~9 

30-
350 

113 

425 

3:?5 

193 

3::. ~ 

1 ~J ~~ 

-:5·_ 

--.-. 
--~--......... 
::.~!; 

71!, 
:;: .~.;. 

14"1 

354 

-c:-=­j._1._1 

-..., 
/.-' 

203 

....... . ..:.· 

l '"'•'· 

4! l 

152 
3,,;.(t 

77 

368 

251 

40:3 

331 

215 

1 -.. o . ·~ 

1 .... ..:.~ 

3:!.6 
370 

]8(j 

256 

41' 

392 

217 

201 

S3 
3:2--4 

3~5 

132 

277 297 

224 230 

3E-:• 

-.-.-
- ~., 



Multiple Regression 

fo,r the TRS-80 


Within the context of a large 
number of scientific and technologi­
cal problems it is necessary to be able 
to predict a score or va)ue of a 
variable (Y) from one or rnore predic­
tors (Xs) . O ne method commonly 
used to accomplish this feat i:s multi­
ple linear regression . 

This artide deaJs primarily with 
converting the mathematics of linear 
regre.ssion i.nto a ge.neral-purpose 
BASIC computer program; therefore, 
only a very brief discussion of the 
mathematics is presented. Readers 
shou]d consult the refere.n·ces for this 
article for a detailed treatment of 
multiple linear .regressi.on. 

The fundamental equation for 
I inear regression using a single pred k ­
tor is: 

Y'=a + b.x 

wh r . Y' (Y prime) constitute-S the 
predicted vaJue{s) of the dependent 
variable; X is. the predictor or in­
dependerd variable; a the interc·ept 
constant; and b the regression coeffi­
cient . Suffice H to sa,y, a t this point, 
that mult iple regression is an e?<ten­
sion of simple Hnear regression: 

Y' = a + b ,X, + b1X2 + · · · 
+ bnXn 

where X k ...X. consti tu tes a set of 
predictors and b 1 • • • b~ a set of regres ­
sicm coefficients. 

The primary problem in computing 
a regress.ion Hes in determining values 
for a and b. One form.ula that may be 
used to calculate .a is: 

a= Y - bX 

Thomas William Madron 

Mana11er, Academic Computing Services 


North Texas State University 

POB 13495 

De:nton TX 76203 

where Y (Y-bar) and X (X-bar) are 
the mean values for Y and X. As with 
the prediction formula, there is a 
s traightforward extension to the 
multivariate case: 

a ... Y - b1Xi - b1X1 
b,;X~ 

One of the prima.ry prob ems, then, is 
to solve for the bs so ~hat we may 
calculate the equation. 

For one or two independent 
variables, the ,calculations for the 
regression coefficients are straightfor~ 
ward, but with more than two in­
dependent variables it is useful to use 
a computer. It tu rns out that ~o ob­
tain the coefficients, we need to solve 
a set of simultaneous equations. The 
easiest way to do the arithmetic is 
with matrix algebra , 

In order to obtain all the coeffi­
cients we ne-ed, we ,can use the fo.llow­
ing formula (boldface letters denote 
matrices): 

B ... Rn-u x RY 

where 8 is a vector (in BASIC, a one­
dimensional array), RR"' is the in ­
verse of the matrix (in BASIC, a two­
dimensjonaJ array) of correlations 
between all of the independent 
variables taken two at a time; and RY 
is a vector of conelation co ffidents 
of each i.ndependent variable with the 
dependent variable. (A corr lation 
coefficient is a. measure of the extent 
to which two va riabfos vary together 
and, in the two-variable case, is iden­
~ical to the "standardized" 11egression 
·Coefficient b~ [b-star] .) The vector B, 
has as its elements these coeffidents, 
or b~s (b-s'tars.). The b~s can be 

turned .into bs through the use of the 
following formula : 

where Sy is the s tandard deviation of 
the depende.nt variable and s1 is tlie 
standard deviation of each jth in· 
dependent variab.le . T his ar ticle does 
not propose to explain matrix 
algebra, so suffice i to say that the 
computations for inverting matrices 
can be found in the book by Kerlinger 
and Pedhawr (reference 3) and in the 
articles by Adler (references 1 and 2). 

In interpre ting the results ·of regres­
sion, several additional statistics are 
useful. The first of these i the coeffi ­
cient of multiple correlation, whkh ls 
simp]y the correlation between the 
observed and predicted Y va Iues 
(usuaUy designated by the capital let­
ter R) . The proportion o variance in 
the dependent variable explained by 
the set of independent varfabl s is 
given by the square of R. The 
significance of R1 can be calculated 
using an f-test. It turns out that once 
we have accomplished the matrix 
arithmetic described above, R1 can be 
easily calcula ted: 

R1 = b• , ry, + b• ry + · 
+ .b\ry. 

and R = Rl. The F-test is also a 
straightforwa.rd cakula tion : 

R1! k 
F = (l - R2}/(N - k - 1) 

where k is the number of independent 
variables and N is the number of 
observations . F can be tes ted for the 
probabili ty of occurrence by con­

http:straightforwa.rd
http:variab.le
http:depende.nt
http:prima.ry
http:regressi.on
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sulting a tab]e of F values, or by com ­ the prognims provided wiH run easily number of valuable uses for a "stand­
puta tion as in the program described. on a 16 K-byte Radio Shack TRS-80 alone" correlation program, [ have 

ow Jet''ii turn the arithmetic into a Model I Level JI computer. Except for provided two ·separate programs; 
useful BASlC program. the routines used to format the output data for the second is transferred by 

for the TRS-80 video monitor, no an output file from the first. The pro­
Program Descr • ption unusual BASIC keywords are used . gram in listing generates a correla­

When doing sta tistical program­ Later in this article we show how the tion matrix from k yboard or tape jn­
ming it is often desirable to produce a program might be simplified if BASIC put. On option, the matrix can be 
program. that has general appl.icabili­ matrix functions were avaifable (they saved on tape. The program in listing 
ty 'to a wide range of data. Indeed, for are not for standard TRS-80 BASIC). 2 cakulates r· gressfon. h would be 
larg.e comp uters, a number of exten­ Many regr~ssion programs com­ easy to substitute disk [/ 0 (in­
sive ge nera.I-purpose statistical bine the routines to generate correla­ put/outpu J for tape 110. Both pro­
package.s are avaiiabJe. Alas, such is t:ion matrices with the regression grams consist of a main calling pro-
not the case for microcomputers . But .• calculations. Because there are a Text £01'l !fo t1.,d on µage 445 

li,gUng l ; Tire correlatlon-tmilrix J:.lmgram (la)' atid a test nm (lb). Written in BASIC for tire Radio Shack TRS-80 Model I Level II . 

11li5 program pro:uides a "sttmd-olone" correlatio11 matrix tliat may be saved on cassette tape. 


10 o o ' cmd;~ELP1TIDi~ Mt-1Tf"IX i::-rrnc ra'IM 
1010 CLEAR:DEFINT I - N 
1020 ' r 1::- THE zL~ FmTH 1~:LEMCNT oF· THC f'.'1F:RAY!5 Af(E w :; ::::o ~ TH[N 
1030 ; 1 1 ~ : nu s;T ""- n:m:l' EL.~:;E :re ~" 1 ., NO ==THE MAXIMU M DI ME'.:N BION 
1010 ' FOR EAC H ARRAY CMAX VA RIABLE S>. 
1050 I8::: 0 ~ i'JD"".: :t ~.:i 
1060 DIM RCNO,ND),A< ND >,SC ND ) 

1 070 CLS : ~:·FUN l "C DRm::i._A TIO 1 MATRXX F'RClGF:Mi" 

1080 f' l.::::OC:NT II i:;:y THOMA~; hlM. MAD FWN" 

Ui 90 i:- ru NT " ~~ :r.32 SAVANNr~ TRAIL " 


SAVE$$ DISCOUNT PRICES SAVE$$ 


I 

PRINTERS 
EPSON MX-70 399.00 
EPSON MX,80 499.00 
:EPSON MX·80FT 599.00 
GRAFTRAX 90JJ(l 
I NTERFACE (A PP!.•EJ' 75.00 
CABLE 22SO 
CENTRONICS 737·1 795.00 

' CENTRONICS 737-J 655.00 
~.ll>r: . 1 ~ North Star Computers • Dk!'compulm -1....ATARr !OS 445G 8 15.00 

IDS460G 11:95.00400 16K 349.00 HR2-2D-32K 2795.0016KAPPLE11 1()49.00 
!DS560G 1450.00S00 16'K 75~LQO HR2·20-48K 2956.00 

4BK APPLE 11 1 1(199,[)() 
l2KAPPLE II 1074.00 

41 O:Recmcler &4.QO NEC 5510 W/TRACTORS2650.00 
DISK W/00 NTROLLEFI 499.00 

HR2·20·64K 3145.00 
1315 Disk 1199.00 NEC 5·52() KSR WfTIRAC. 2995.00 

DIS!< ONLY 445.00 ' 
HR2·20·32K 2975.00 

810oi sk 469.00 HR2·20-46K 3165.00 QUME 5145 SPRINT 2675.00 
822 P~lnter 359.00AP PLESOFi CARD 139.00 HR2·20c64K 3300.·00 FOAMS TRACTOR 195..00
825 Printer 779.00 

STARW~rJERWITRAC. 1695.00 
INTlEGEIR CARO 139.00 

HRAM32K 469.00 
51 LENTYPE PRI N ER 349.00 

S3ClModem 159.00PASCAL SYSTEM 399.00 
HRAM48K 662.00 STARW RlTER WIO 

HAYES MICROMODEM .295.00 
850 Interface Module 179.00 

RAM 64K 849.00 TRACTOR 1500.00 

Z·60 SOFTCA1RO 295.00 
CX853RAM 8.5.00 
CX70 Ught Pen 64 .00 HDS-18 HARO DISK 4025.00
CX30 Paddle 18MVI DEX BO OOL 0AO. 295.00 General lnf.ormati:on: 


6K RAMB0A AD 169.00 

MOS-DRV·O 495.00

CX40 Joystick iS.00 We c.ury a large HI cUon of hard· 
AOC -0 740.00 
MDS-DRV-0 665.00 

war~ ll1'd s.ohwate by 011'1&1 com­
panle,., Seof>d ror oor ca~alog.RAM MEMORY VERBATIM. DISKETTES ADC2-D 995.00 w are a~ti'lo11i~ . ed r =P•I r co~,e• looBox oj 1,0 511. .. 29.50FOR TIRS-80, A:PPtE II ADCl -0 795.00 APF'LIE AT/IA~ NOATiH S'TAA•. AND 

16 K SET 4 i 16 ' s ~200 INS) 24.95 Boxol 10 6" 39.50 EPSO •ADC2-0 1265.00 

PRICES SU6JECT TO CHA GE WITl·lOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX 

Store Hours:FREDERICK fi726 INDUSTRY LANE 
MON. THR'U THURS. 9:30 AM- 9:00 IPMCOMPUTER FR:EDERICK, MD. 21701 FRI. ANU SAT. 9;3!l AM-5-:00 'PM 

PRODUCTS, IN,C.. TO ORDER CALL: (301J 694-8884 

Gl~lc 154 on jnquliy c~rd . 

http:W/TRACTORS2650.00
http:1()49.00
http:11:95.00


LIMfr1g 111 cor1timi i':d ~ 

11BO PR !.f-...!T 11 Dn>J TONt TX 7 6~·t. o :L "~ P l~ :X:i'1'1' 
1110 I NF1 UT 11 ~'.: NTE F~ TOTAL NU MBE:I::.: or VAliUABL U '..' TO E: E~ corrnELATED " ; NV 
11 ~o I r NV >ND TH1:::r·J F'RINT "~:« ~~ TD D M~~NY VA r:.:J:r'.':\BLES llOKM ' 

1 
: GDTO 11 :L0 

1130 ' NV MUST BE PASSE D TO CORL AS A STRING VARI ABL E CNV$) 
1140 NV%~STR$(NV>:N=NV-( 1-I8 )tCO UE 1000 :NR= N:N C=N .GO SLJ B 3 000 
1150 CL S: :H~PUT uno YOU ~ANT TH [ COf~RELATIDN MAT FnX r~l:::F'fn:NTE D "; Y$ 
:L 16 0 IF L.r:T T$ < 'r'! I ~ ~:Ii ) == " Y " THEN GDSUB 30 0 0 
1:L 7 0 CL S :t:: ND 

/3 000- ~ uB ROUTIN F ro PRI NT A MATRI X 
13010 NR~NLIM8 ER OF ROWS . NG=NUJBER OF COLU MN S . IF
/3020 IB= O THEN NRc NR - 1 AND NC=NC - 1 . 18=ST ART1NG 

303 0 POINT FOR ARR AY S. I 

3 0 ·rn r:· r.m -'.== I[: T0 NR ~3 HJ=· 1 () : I f1=I ... 9 :IF :ui >=Nf~ THEN I(~ =NR 
30J0 FOR J~IB TO NC STE P 9 : JA=J~B:IF JA >=NC THEN JA =NC 
~rn ei o cL s: P1~~ J.N T "c 1R F~ cui.r :x: Di~ MAnu..: 11 ~ r:·i:~ :na Tut> 

::fl: 11 : 1 1 3 0 7 0 i::·1 i "" 1
' VL01 r.( ! " ! G 1 $ ::: 11 fHHi:il: " : F 2 $ =";Ii: :ii::U i G 2 \Ii ::: ' r :ftf f: + •U::U

3 0 80 PF~ INT Ft ~ Iii 
30 90 FO R L=J 1 0 J ~ :PRINT USING Gl$ ; L +1 ~: NE X T L: PRI NT 
3100 FOR L~I TO IA 
3110 PR INT USING F2$;L+1JlFOR M ~J TO JA 
312 0 PRINT USING G2t;R<L ~ M>~ :NE XT M: PRIN T: NEX T L 
31:3o r:·fUNT @ 96 o ~ r 

1 r 1PE ' c; r o CONTINUE"; 
31 ~1 () Y11i=INl{EY$ : J:F;' Y 1~="C THEN 3 :L 50 EL:::iE '.H 'I I)IC 

315 0 NEXT J I N: XT I 
316 0 F~ETURN

/1 000 COMP UTE MEAN St SIGMAS t CORRELATIONS 
1 010 ' N~NUMBER OF VARIABLES+ N=N- 1 IF I B <STAR TING 



Usting fo rntHitiued; 

10 2 0 ELEME NT IN ARRAYS=Ot ELSE N=N . 
q O:J 0 GCJJUE: ill~-~ 0 
'i 0 ~+ ll GD~:; UE: 4 2 J 0 
4050 T ~ NS! FOR I =IB TO N:ACI>=ACI)/T 
~o ~o 3(l)=SQR(R(J, I )/T-A (l) [2) :NEX T I 
11 07 0 Hm I:=: [; T lJ N! F Cl F\ J ::~. : n N: IF f,) ( I ) )j{ ~H J ) == 0 • 0 T HEN 4 t1 9 (l 
10 8~ r cJ;I> = <RC I ,J) / T -A< I ) •A<J) )/(SCI) ~S (J)) 

1090 RCI ,J> ~R <J,I>!NEXT J:R I ,I> ~1 .0:N EXT I 
.tt 10 0 JF Y3'~ ::: "Y'' THF~f\I GDSUC '+48 () 

l l O f~:E l UF: N 
14l 2 ~ SET UP PARAM ETER S FOR CORL 

'U :J O CLSi: TNF'UT "CNT EI:;: f-~NALYE,IS NA ME" ; TL$ 
11 "hl INPUT "AlxE H[ Of.TA F'FWM TrC1PE"; YU> 

'ti '.:i 0 INF·UT ' 0 DCJ YOU ~ISH TO S i~VE THE DATA ON . APE~ "; Y2$ 
'11o0 HlF' l.JT "DCJ YOU -.!I SH TO Si~VE l id c:.- MATr~IX "; '(3 ~1• 
1170 Y1%=LEFTSCYJS,1 ) !Y2S=LEF T$( '2$ ~ 1>:Y3t=L EFT $(Y3Sti) 
.C: 18 0 .'I- Y 1 ~H·Y21~<'.>"YY " H JEN RET RN 
•1:1.' 0 PRIN T" ~:o:o~[RF\::Of-:;«:..~:+:YO U CMmor E:DTH RE AD AND ~)1:4VE: OAT 1~ TAPE " 

't''~O 0 PRHH II r.wN IS n~ l~\MIN r·· TED II ~ EN I.) 

1~10 IN "UT/ OUTPUT SLJ BROUTIN[ ro R CORL 

4?2-0 CLS ! f~S ::: O: I F Y :L •;-:::> "Y " THEN ·12::j 0 ELSE .qz..-+0 

1230 IF Y2 '.V> II y 10 THEN 'f29 D 

12·to PiRI N·1· "PL.i:liCE DAT A Tt-)F'I: IN RECCJ FWER" 


250 PR NT f~ <"?, 0 t II TYF'E ~ c I TO CONTINUE" ; 
'1260 Y ·~=INJ·(CY$ : IF y 1~= II C" H-11'.::N 't270 [LCE •+26 0 
tJ27 O lT Yl ~;"" "Y " THEN 't280 ELSE ·'P90 
"n DO cu;: pru NT "DAT '~ A l'.;; £ f.:EING ENTl: l~ - D Fl\DM . APE: " :GCJTO 't:H o 

Listitig IA coritimted on pAge 4J4 

NEW 'PR'ODUCTS! 
NOW AVAILABLE.FROM AUTOMATED EQUIPM.ENT 

"li'ELEVIDEO SYSTEM I 
Tho lele•.aeo Sysrem I Is 1 CP1M basod swiole· 
U$cr compu1e1 S'f'rem SIB i&-o - he-art des'!)f' onO 
51ng1 bo•d ~On$! r uctoon aecour'ltS ioi Tell!!fldt><>• 
, 11 ~bt"1'.I' ""d ~•eepr.onal P"'" perrormonce 
Co bll. El.i$>t , p , 1 and Fortn\n • • '"'' 8 re.... or Ille 
hr lnY11l In ngu~ges a• o bt<c. As 't'Out lleedl J:irow 
"' c•n YtMJ• T le.rdeo computllt syalem The 
Syscuno I c n e ui lo te com pul r ol a lorg 
'1 [WI)! k or LJS.ef S.1ali0t.1" t.ll~g t multi..pror;CSSCI' 
m._.Lo- r.ukong SyS1em II or Syslom Ill Syslilm 1 
""e l ude~ TS-.!11 coml)tJlor. T !l'<.iclf!O 910 lermonal 
j950 1er<t,,nal n.••ol,a bla l ..t!Oo onal coslJ mnd 
CP -· M• 2 2' Niil ion wide on 6 $ll c- so,...11;11 i.s i1Y111111~e 
!~rou9n Generill'I ero0~lro~ sorwcc ~ompony 

S.yil •m I 1'Ptcl lw:• lon1: 60A . 041< Flam, 41< <1oa.g­
nos1oc EJ)fom. 1wo 5 " 360K dmei.. s~ro•l;and i;>ano c-1 
!)Oii 

-
CPrt '" a ~c:en~d p1odue1 ~u~loed l>y 01Jlllal 
Resc-J1reh. IM 

~ 1o•..,. t.:IM S~IOO'I Ad 

NORTHST'AR ADVANT.AGE 
COM PUTER 

TM "' 1M 1. ft1 Ad•~•1rn9e Com pJl~r 1~ an 1n1eg 1a1M 
p3c~ 119e rncludo~g lull gr~pnles ~,ap~bl~l'I' Lloo 
cJlans 1>111 gr11>1'1s. poe char1s aoo 3 omcnsronal 
do~p.l a·f!, ~'" ~II JX>Sso lll<i '11!1 l}arl ol NonMcaf~ 
01:noona1 g<aJll"cs '005 o~r•to"!) $~$rem o< CPIM• 
9rilpl11c.s p~cki:llJI! Al l Norlt115.I• 11ppl te•!1ons 'So•L­
v.--.ui& u; rtYilll bk! 101 lhe Ml'l!ltlrl fi1Jlll C.Ompu•li!I• SIOI!: 
ro S ~<ldoUOA~I ~•P.8.U.oOn ~aid!. It•" on.tludl!d 

.Speclllc~lJcnso Zi!IO" CPU 6'l Kll oif' , G o~~n s.c1een 
12" 1nono10 r. 240 A l>dll ~"o!l Qf Opho~ 1esolu1r0n_ 
1.CwfJllluo..,d 1yl'f!·.,10 1et-11ke ~eyboard , lwo 5" JSOK 
dtl ~ 

V.11..P.'s call A.E.,. 

ZEN ITH 
ZMorn D 1.a S ~eJM th wOlld lamous qu.al~y o.1'111 
rcM bohly are now avaoiabte rrono A I!. I Tl'll! Z89 aM 
ZOO are s.tandn lano m 1c ro computL""S w ith tt on 
plO<;e d0$lgn 11101 so mpld!os ,.., 1arlo1oon nnd opera· 
lio n "Mh lllo boa.rd looo ol Pe:tchTree ~ccO<Jn1 "'Q 
sOllw;u-e· 1111dt tcrt>P10 wort! p rOCM.'SinQ ~odlwllrf!! 
lhc z.,. 11th eompuiers ara 1ne del11 1'oMll l>usin~ 
i.ys1em!. H~ll~ i Ze-n,t edue.a(10(Utl eour5@S .are 
~••11.alll<ll ma 0119 the Zer.1ncomputl!t aro e(eu 111!'111 
cno.c4!! for ·1oo lorn ro me b.iyer 
Zmilh "iPH:lktillons;; 

Z39- 46K ram Sl>mdard, ZBO cpu, 2 ~rial p0rlS, buol 1 
on 12" Lermon.al, one 5" 1OOK dro.-<!, e..p nd.able 

Z90 - 6'1K ram standor<I, Z80 cpu, ~ ser .al pOrls, 
bu 11n 12· 1ermonal, 0t1es· 200Kdr • , 9pBnd&bt ~ 

Because A.E.I. tesrs before shipping, has .exp.ertise on all items offered, and is price competitive.-e AUTOMATED EQUIPMENT, .INC.. 
...... . 18430 WARD STRE:E:T. FOUNTAIN VA.lLEV, CALIFORNIA 92708 

- See .these products and a full Une of peripneral equipment in our Showroom. 

(7 1 l 963-1414 
(BOO) 854~7635 

Gltcre Ja on fnquiry carci. 



.tfi~90 CLS ~ PffLNT " l::N'" Ef~ [){HA HJR E CH \.'AF~IAE: l_E II 

"'130 0 PF\ INT 11 TYF:· 1:: ; EN D W.H[ N OATt-1 ENTF\Y CO MF;'LETED'" I 

~13 J1. 0 IF y 1$~' 1 Y 11 THEN INPU,. '' -1, NV ir. 
1t :J~~o .F Y2i~::= 11 Y " THEN PRI Nl' •IF-1, N V~r> 

lJ·330 NV =VAL( NVS)!FO ~ I=IB TO NIA I) - O. O 
43 1t () FOR J=I8 TO N: R <I,J>=O. O!NEXT· J:NEXT I 
•+3~:30 FO R I="IE: TO N 
'f 3 ~ ll IF y l $<>'' y i i THEN F'JU NT "OBS II ; N::;+ :I. ; 11 VAF~ II: I+t; 
•+ 3 I U F y :L $ = " y II THEN IN~-:- ur :U:-1 t S't. EU;E: IMP UT S$ 

11 	 111 :]80 .F S$~= i:::N D" THEN •H o CLSE s <I> == l.- AL~ <s11; ' : NEXT I 
"13'7 I) IF YZ$ <> 11 Y 1

" THEN •M2 D 
lJ HJ 0 F lR I= I8 TO N:Sl=STR$ S<I>> 
.lJ 'UO PRINT • - 1,S$! NEXT I 
'M:O FOR ><II~~ TO N: A (I) =::A (I P·~I< I) 
'H 30 Fo r:: d<f TO N1J··<I.: R ()~ ~ J) ::: F~ (': t J) +S (I);'!:;~( J) : NEX T ,J : NEXT I 
1f'H O NS::.~ 1m+1 

'l.tL.llJ CClTD 'l350 
'M60 IF Y2$="Y" lHEN PFUNT :11:-:L t II END !I 
'M70 f;:i:::rur.·N 

q8 0 ' M TRIX OUTPUT SUCROUTINE 

'+ '+c; 0 CMI) II '. II: Cl...S l F'f\ "NT 1•f;'F'l:'.:F'ARE Mr· nux TA F' E: AN D ~~ECOFWEF\
 II 

LJ5io o F'F:I 1 ~T Q1 96 , i•rn ·i:: ; c:, TO CONTINUE"; 
4:H D y~~ •=:C Nf<E Y·ri: I • y •1;"::II c II THEN 't :'-.J2 0 ELSE 'f <) 1 () 
452 0 rrINT t-1,Tli!PRIN- t- 1,NV,NS 

4530 FOR I~IB TO N: PRINT t-J ,A<I>,S (I)~ NEXT I 

45.tt () nm '=I8 0 N: FCm J ":::r. lD N: :x: 1~ · :r: :::: d THD-1 4~~/:i 0 

1~30 

. :ppla con1putar
Snics. a11d Ser .,cc 

APPLE II PLUS 48K 
$1,099 ATARI 8 ·00 16K 

APPLE II PLUS 18K $1 ,025 

PRIN i - 1,PCI,J) 


$74,9HAA.DWAAE 	 SOFTWARE 
OISt< II ORIVE & I TERFACE . . . . ~~ ~ PPLE. OOS TOOLKI li6 ... TA Al400 ~16t(~ • J!iO 
DISK II S.ECO D DRIVE . . . . . 439 APl'LE PLOT • rJO ~ 10 PROGRAM RWOROER . 69 
BASF ~'4"' OISKETIES(1()) • . • 25 TAX "'1.AN ER &9 11111 DESK DRIYE . ol.39 

ANG.1JAGE SYSTEM WIPASCAI. .379 APPl.EFOl'ITRJ.J ~ 31 S DUAL DIS DRIVE . . 1199 
INTEGER a.ASIC FIRMWARE CARD . . • 149 APPLE Pl LOT 111 16to:. RA EMOR'I' MOOULE (19 

APPLES.OFT 11 FIFl.MW.r.R:E CMIO • . • . . . M9 APF'LEwRITER 5S M1CROTe1< l2K RAM 119 
CENlRO ICSPRINTE.AINTM ACE CARO . 119 OOW JO ES POITTFOllO EV.A UATOR 4~ BSOINTERFJ.CI! ODULE 159 
ttlGH-SPEEOSEAIAUNTEAFACEC....All . 1~S 00\' JO ESNEWS&OUOTES AE'POR.TER 8~ 9Jo ACOUS'l'IC MO!J£M ·~9 
GRAPHICS TMii.ET . . . . . . . . . . 1549 THE CO TROLLER ... 495" 925 PRl~JTiER (CENTRO IC 7371 -099 
APPl..E IE EE-468 li4TEAFACe CARO • .339 VISllCALC(16SECTOAI 1~11 JOVSTIC!( PAIR 18 

&R. StJP·R·MOD R:F MOOOt/'101'1 . 25" VISIF'lOT 149 LIGHT PEN 65 
MICROSOFT Z.00 SOFlCAl'lO SYSTEM .299 VISITRE !WISIPLOT 21 S A TARI V1$1CA.1.C 149 

MICROSOFT 161< RAM CARO . 169 OESto:.TOPPLA 11 . . . 59 BASIC U. GUJ<GE . 45 
Vll)[;X BOCOl..IJM 60AA0 ., • .296 BPI SUSI ESS SOFt 'ARE !EACH] :'.13 AS.Se Bl.E R. EDITOR . 45 
HAYES MllCl'IOMOOEM II . . . . . . 299 SIJPEA TEXT ll , , . 125 ~· lJSIC co"' POSER &~ 

A.YDEX 13" COLOFI MOHITOR .42'!1 PROGAAMMAAPPLEPIE 11D STAR RAIDER l9 
t~EC 1rGREEN MONITOR .21)5 EASY'I' RITER (aO COLU NS) 219 COMPUTER: CH eSS 3ll 
Sll.Er•HYPE PRINT ER W~NTEAFACE . .350 O.B II.STER 190 RASK ET BAL L . jl) 

EPSON MX·100 . 829 YlORDSTAR. .299 ~Ell K 20 
oo~E S.PRI T'51•~ PRll'lU.R ~99 MIQFIOSOFT FORTRI< t . 1~9 OATASOFT TEXT WIZAflO 7'11 

TO ORDER· l'leEllSe sen<I c~atiler'~ chl!IC • money order or pers.onal <:l\ec~computar e1ga.1,nc. 	 4~ ll<r., 1O .:i11t<1$~ ~;n>$ •o ( " ).VI SA ~nd -0.$111 C.1itd ct~il cmtl &ervicu 
add 3~ . American EopreH ~r~aM c.atd sel"/lce ~aa !'>~ . $.l\ipp•111g. h111ndl•n11 
and ms11r~1L~9 lR u.S ~ l~ \rninunum '$41. C.lolort11~ •~$1<1' l $ add 6%Au th ori~ed App le Dealer & Ssrvir:e Cenler 
sale8 1aie . Foreign 01o11en add ta% ·1°' !l11pplng. Equipment 1& a.ub1e-i; t lo 
p_rn;e r;rian!:illJ iilnlCI illililll ~M~ A ll (l 'IJJpmcnl (:i!i rr ic~ 1i1i;:tory w~u.pn l y SIOre4688 CONVOY STREEi, SAN DIEGO, CA 92'11'1 
price! d1!1er rrom m.&•I Otder pt1~8& . TELEX: 6ll7120 DATAMAX·S.DG 

(714) 565-4062 ·(800) 854-1 941 CALL OR WRtl'E FO!R A COMPLETE PR ICE U ST 

Circ1e SU on lnQul ry card. 

http:DATAMAX�S.DG
http:BSOINTERFJ.CI


Listin l •1 cotrti11ue~I: 

' t5 () 0 NEXT ,J : NEXT 
4 57 0 Ci1D II R 11 ~ RETUR t~ 

(l b} 

f.'lifl 
CORRE LAT ION MAT RIX PRO GRA M 
f:'.: Y lll0Mf1S Wi'I , i'ii-'1DRO N 
2182 SAVA NNAH TR~IL 
ncN ·rrnJ , TX 7l.)2o:~ 

DHF'F~ TCJ TAL tlJ.U ~1 [:U~ OF l,1 ~1i:;.·:G1 E:: ·::; TO E:E c orrn ELf.1TED ? 3 
E~!TU~ r~ l"-U1LYG I H ~~(1 ViE? T[ST L10i' .f.1 
ARE THE rA TA FROM TA PE? N 
DCl YDU ~p~j·i TD S1'.1VE T HE Or~1 T 1~~ N T~'i -'E? Y 
DO YOU w:~H TO ~AU~ TH E MATRIX? Y 
r"rJ1~:~ D(.'1 .1 T M:·i::: :n>f f\[C:Dr\O [ R 

/ C /"f'\T'E TO Celi'" ·:r.NUEE'.: i\ITH~ DATt1 1::-oR Et1CH ·V Af~U; E:U:: 
TYPE 'EN D' W H E~ DAT~ ENTRY CO MP LETE D 
m:s 1 w1H '? :L? 
OF.:~~) 1 VAr~ ') ? '~3 

08S 1 V·R 3 ? 182 
r~ ';l[) E:~ ; ~- Vt1 F: 1 Z.lf 

?CJE:S ., 
V r~1 r\ ? 28'·· ,,,. ...[) [ :f3 vr, r..- ' ;'l.J~-

OE:S ~1 vr."1r-· 1 ? 21 ,., 
~)DE:t) ~:) V 1t1 F~ 2 2.9 

r\ Li.sling lb contim~ed o l rnige 436() [~ : ~; ~:> V1':-i F~ 3 ? 180 

COMPUT£FtS 

AlARI ' 800'" 
COMPUTER SYSTEM 

16'1l '*750.00 
4Bk •898.00 
'~PPLE 11 Pl s~ 

48k-' 199.00 
64/t: ~t· 399.00 

~ 
M$llO 
M 'SQ J 
~ 

'"'""~..tl 'S. 1 0 
~4Sl!o 

""° ' ]]..~ 
~'..~.....,,.._, 

~r ·-" J 
l ll 

MON'ITORS 

:l!t... 
le 
:It 
:Iii 

-~... ... 
•& 
~ ...
••IQ 
M · 
, 
· · ~ 

"' SNJd~ 
n $N IH~ 4,; 
I • 5ii1 1•9:J!f • $ 
n 5N '14~ to,, SN 4._. •» $ N HU1"11 .. 
n 5"41'il1Jill'i.. 5 11J! :t.IU 11 1t .. 
"' 5 at 141!fl llt .. 
1" SN141~ ,.,, 5N14 1~ ,.. 
:Ill ~1 ·,~~ " " ifli 4 1U 1'4 !!4 

"' SN1 41DON ... 
I • '1 t .1ftN ...,. Slit 4 1t.J;Nt 

"" !IH!-4 11M!« ••0 SM 1'1Ht« :l<3.. s110·· ·•.,...111 ..,. $!it 14 , S.H: ,.,, 
' 741tDN "'H S.J4·1t1 N "~ J6 ~14'*3.. 1118 

74LSOO 
P4. ,JIM 
P.&LS11 t 
14LS1!112 
) 'il L$ illo) 
,. ... '-5.... 
J"4 LS• t 
1il l S"Mft 
1't SHO 
1'6 $1P4 

l511' 
t U.l QO 

N'LS I 
:hi f.S KiO 

L51fJ 
N dt21 
M i.,. f;lfiO 
lil LS MI 
N l!il"A.l 
N U :i•• 
rc r.. o o 
'N LU·_i.1 
M LSB.1 
N LsailP 
HU~ 
N L.S "°" 
N '-$17> 
M lD1' 
M ll 

... 
~ 
Ill......,,.
••......,,. 
"' "...... 

1M 
•56,,. 
2 

· ~....
"'!5....... 

4.1'.,. 
" 

CONT'D 
H1fi 

5-'llil~~ ~1 .r.it~.1 
T1iiC5'11tij 
j lOji 
..o•.s 

17» .,.. 
2" Ul. ;)OQH5 1~ ......... kJi ' ,I ~ 

J ~• 'b "J.Ol:.it 

,,,, ·~ ., ~ · 

l 4IO I U~ 
Z iiGl. 'tC I D ~ 
l IQoioc Cfl!IJ ICSO 
I. &0 001 't6 M iil 111 
~ 1] ~ 

'2901& t !rO 
..CMOO ~ l<O 

.., c 

.. 
ll ·M-­

·~.. S.!IM 
1'4 l~t 
M '-$J7l 
Pc l G lll 

: ................... 
'"'"•.u 

. l UJJ 
'4 L ­
r.ot L$81'0 

i H 
l'l&,.. Synef/ek 

11KTM -J" 

!i
i ww oosr 

) TERMI NAL WITH 
KEYBOA!tO ANO 

IQ . YIOEO IOO ii 
- 1689.00 .. ' 499-00 

••SPECiALS•• 
;i..... MUFIF't FAN~· ..,... 

-.... ~ ..., ~ -c= ~ e ,_ 
·~a. 'MiM: &>.!!fl ..... ; .• 

..- __ .... 
'••t ....­
. .. - ._.,. s.11H . 

' ""' -1 

' L-~ o. ~ .... 

"GLOBAi.: 

, 
l!IO 1295 

161!~:00 
'il lOf l 

VIOE:OlERM·--------""'"l• ~ .,-29500 

·~t..~ll" 
't6;1,~1 , illdd • O., 
""C ....... i f'll l lYC'l.at"l l 

n~ 

rR $ilO 
~ 11r.m1 -llr!i 
lml •..CI ll 

C1p !!i'l!l tU..... I 
SHflS 

l!!EYBOAAO 
EJNHANCEll 

112000 

c Irole 1c1 on InQuiry c11rcL 



Listing .1b corrtirmed: 

OE;S 4 VAR ZfJ 
OE: S 1• VAfl'. 3 0 
OB" 4 VA R 225 
CJ ~)S c~ VAf~ 20 
OE:S ~1 VAR 20 
08h 5 VAR 199 
OE:S b V R 30 
082 6 VAR 26 
08~ 6 VAr 2 07 
cm~; 7 vA r.: ~~ o 
ClE:~) 7 V1~ f.· 2 6 
OBS 7 VA~ 200 
ORS 8 VtR 2~ 
nr:~ ~l 8 VI~ r-;• 2 ~; 
OB J q VAR 212 
ci c:~s ? vt.r,· 1'f 
Of1S rt V ciP :~9 

ODS 9 VAR 2 06 
a~s 10 v~R 30 
0 :S 10 VAP 2 ? 20 
ODS 10 VAR 3 ? 224 
OBS 11 VAR 1 ? 21 
OBS 11 VAP 2 ? 2J 
OBS 11 VA~ 3 ? 2 10 
0 83 12 VAR 1 ? 30 
OBS 12 VA R 2 ? 27 
UBS 12 VA R 3 ? ~ 12 

08 9 13 VAR 1 ? 23 
OBS 13 V~R 2 ? Z~ 

085 13 VAr 3 ? 206 
O~~ 14 VAR 1 ? 3G 
OB S • VHR 2 ? 27 
0 E: ~-:: 1 ~ Vt F;: 3 -;~ 2: :L ·, 

ll:: ..; .I. 5 Vt~1J-\ :I. '? '"'0 
0 8 S 15 VAR 7 ? ~9 
OBS 15 VA~ 3 ? 2 12 
088 16 VAR 1 ? 30 
OB S 16 UAR 2 ? 28 
OBS 16 VAR 3 ? 208 
082 17 Vf R 1 ? END 
PREPARE MA TRI X TAPE AND RECORDER 
TYPE 'C' TO CONTINUECORrELATION M 1~TR IX 

TEST DATl1 
v ,~, f~~ :L 

l l. 0 {) ··- 0 • 0 1 () • '+ 7 

:. - o.ot 1.00 0 .37 

3 0. '+7 o.37 :t .oo 

TYF E ' C ' TO CONTINU EDO YOU WA~T THE CORRELA~ION MATRIX REPRINTED? Y 
CCJRRE:l.ATION MAnnx 
TE ST DATt 

PJVAR: 1 ~" 3 
l 1. 0 0 - 0.0 1 0 • •+ 7 
2 - o. 0 j_ 1 • () 0 0.370 ,.,,_.,3 0. 1t7 • \Ji / 1+ 0{I 

TYP , 'C' TO CONTI ~~ U l~READ Y 
>· 

Circle '1 on lnQulty <iard. _._.,.., 



Now! Write a letter 
and print fmmidiaitely! 
• Appl, U wl48K. • Epso;n lnterfeee. 
• D'ls.c wlconl. • Ep:s-011 Cable. 
• Sanyo 9" Monitor. • Applo Wtlt r. 
•, Epson MX·80. 

Comple,le Pacllage 

Now Only S2522°0 

Apple II wl 48K ........ 5 1169.00 

For 220V Add •100 


BUSINESSMAN 'S SPECIA L 

• Appl,11 U plus 481< . 
• 	Apple Disc Dr11te Ill 

and Interface 0'0S 3.3 . 
• Sanyo 9.. B& W MonHor 
• Vlsicalc 3.3 SoUwaje 

Orl ly s2039oo 
S•r. 0 ISKETI"ES 1FO,R APPLE 

& OfHER MICROS 

ME Qfl[l e.,, 0110•21.oo
""'xu Ao ol 10 ' 3$.00 

a o 011o•J$.OOBASAF 

APPLE II ACCESSORIES 
DC HA.'l'ES MICRO MODE II ' 309 WO:RO STA'R lb IC RO PRO 3.ll ' 269 

VIDEX 30 COLLI MN VIU EO TE RM INAL ' 290 A,P1PLE SILENT T':t'PE PAI TE R ~339 

V'tOEX KEYBOARD EN HANCEA ' 112 APPLE CLOCIUCALE~OAR '249 
 IBM 112305845 SS SD ' 3.44
VIS• CALC, 3.3 	 ' 159 BPI GENERAL LEDGER . . ' 320 IBM ll,2305830 SS SD ' 3.44SUP'R' MOD , 	 . •33 BPI ACCOU NTS REC IEVABLE ' 320 

IBM ti 1669954 SS SD •3.44ZBO SOF1 CARD 12118 BPI INVENTORY CONTROL , ' 320 
, T'H.E SOURCE '99 H1GH SPEED SERIAL INTER;F.ACE • 14, IBM !11766870 OS SD *4.59 

IBM 112736700 OS SD ' 4.59 
IBM !11&69550 SSSD *3..d(hd HEWLETT PACKARD IBM 1!11669044 OS DD tS.19 

A Compjolo- CompufG'• Sy lem In One SmaJj Pacu,1711. IBM #166904 5 OS OD 15.19 
I B M #1765872 OS OD 15.19 

Th HP -85 i s. a powerful BASIC lang uag,e, 
compu ter. complete wl eybo<1.rd. CRT d isplay. 
prinl t & I pe dri ~e all in o ne 20, pound u nit 
lSK RAM. e.11pandabh1 lo 321<. Reg. JZS0.00 TERMINALS 

Now Only s259S00' Perkin· Elmer Bantam Terminal .... 5779 
HP41 C\I 2'69,95 Optlul Wand lt ~1 C llS.50 
HP 41 C Ul'il .9$ P<in1•• 1141 C ~89.00 
m mof'\' mod\11• on l ~ l1 S.() C•rd Rud•r~1~, 1 C ie~ .a~ ADDS, 

Apjjed {)gr.al Data &/5t8115 t'C 
82901 M 5 '1• "' 01.1al Masler VIEWPOINT 

72258,Gr11pl'llc Ploner F ie~ . Oise Orl~e 28318 lmpacl PrlntGt 

OPT. 002 R•g. 2.200 ' 1699 R"IJ.. 2.500 11900 OPT. ll85 Fh9. US.O ' 2,895 
 Onfy 5610 

Texas Instruments 0141Afde0ATARI Tl 9914 Compute.r 91 0 ......... . . s555
ATA RI 800 with 16K 
Designed to be lhe lirst Computer 920 C ....... .. . 5799 


for 11'11! U111ed user. or lhe beglnne1. 

PRINTERS 
TEXAS 440G Graph . . s975 

HP·83 Reg. 2250.00 S1750"'0 

INSTUM ENTS 44SG Graph .. s790
Tl 810 ...... s1599 460G Graph .s1299
Tl 820 KS R .. s1799 560G Graph . 51595 

Ol~~ DriH c onlt ll• .95 Solid State- Phnl•• 2$$ 00 
Disc M•mory Drl a- l0..9S AF Modulalor 3995 Ol:ABLO 440 .... .. . .. 5 899CALL FOR LOW PRICE 630 ..... . .. 52,395 445 . , ....... 5 699
SPECIALS 

FuU line ol Tl 59 Pro11r•m 179.95 Tl 51!.C P1ogram 119.9$ 1650 RO ... 52,999 460 ........ 51275 
ATARI sof tware available 1650 KSR .. 53,599~ess 	 anu'I. Rebel• -20.00 PC IOOC P rln!llJ 

VOVR COST 59.95 jor $$1$9 1$7.r.o QUOME SPRINT
1640 RO ... 52,579 5145 RO . ... 52,450

EPSON Sanyo Mon·1ors 1640 KSR .. s3;550 5/55 RO . ,, .. 5 2,550 
VM·4S09 9" 8&W ... , ....MX·80 Printer 	 '. 169.95 DEC WRITE:R 5155 KSR ... s.2,eso 

$499~$ 	 OM·5012CX 12" :B&W ' 259.95 LA34 .. .... s1,075 CENTAONtCS'OM·5 12CX 12" Green .. 289.95 
OMC-6013 13'' Coloj ' ' '' 449.9'5 PAP ER TIG ER 739-3 Seria I .. ' 840 
Electro Home 9•· Green 204.9'5 445G Graph .. $785 739-1 Paral lel. 5840 

http:eybo<1.rd
http:011o�J$.OO
http:0110�21.oo


li$!:ing 2: The regr:ession c111cul11ting program (211) and " tesl nm (2b) written for tlm TRS-80 Model l Lev·el 11_ 

(2a) 
.Luu n ' (1UL -rrr--L i::: f~ EGr.:cE ~Tl~ON PF.: CJ CRAH 
! 0 10 CLE~r·oc~INT I-~ 

J. (L"!O i 1 1~· THC z 1::ROTH n .. EME:: NT OF T HE 1~tl-\ l-\1:'.1'rT A1RE Ub l:~Dt THEN 

1o·· 1) ' 18 Ml.JflT == ZE F-:U ) FU:i[ IE:=i . NLJ::= THC MAX Ml..J 1 DIMENSION 

10'10 ' For;· E::t-·CM r FrnrYf <M r~ X VARIP10 t.f.S>. 

105 li IE: :::: O,, i~D :::•:L5 


:L 0 (J fJ DI i1 1;: Y (ND ~I E:: ) , f~ O~D ; ND) , X ( NI), NO) ~A 0~ D ) , S ( N I) ) t I~: ( ND t •• [:) 


107G DIM I X<NO>,OE<ND) 

1 oE: o cL s : F· FaNT 11 Mu L TIPL. I:~ LINE r:'li F~ REGRESSI !J i'! f' Fd:J GFMM 11 

10 1l(l PRINT "E: ( THOMAS v.W MADFW -l ( 1979 ) ' 1 

11 o o i::·r.::r:N · · 11 2 1 3~~ SAV1~NNAH nM:tt" 
111 t1 F·RINT "DENTON , TX 7 62D :L 1

' ' 

1120 FOR 1=0 TO 800:N EXT I 
1130 GOSUD 400 0 !N=NU-(1 - IB>:NR= N:NC=N:cos us 300 0 
u •HJ CL.Si INPUT "DO YDU WM·n THE cmrnE:.L. 1~TICH~ MATR'.1:X REPRIN TED"; Y$ 
11 :50 IF LEF T ~H Y1~ ,. U =~ 11 Y" TH O~ GOS UD 3 0 0 n 

1 16 o c Ls! :r ~~ r-:· u T •• VM\ :r t1E:LE NUMBER Di::- or: F' END 1:~ tH VAR • For.: THIS r.:.: u N 11 ; IY 

11 7 0 I Y=IY - Cl - I C) 

11 B (l INF'UT "NUMBEr' OF lNDD;'ENDEN T V1~F\IA E:LE~~ IN nus RUN" t f-J: 

l :t ijl u IF t·D>i·l>NV T l·H'..N r:• RJ:1'n " :tl:XC.X TIJ(J MA.NY l./ ARtt~E= LES :«:«:«": 


GOTO 11f-10 

112 0 u f'F\INT " ENTE i"' \. r~Rir1DLE NUMCERS FOR INDEPENDCNT VAfi•IA E::L.E~; 11 

12:1. 0 N::: NJ:-( 1--If;;;) 

1220 FOR =I8 TO Nt INP UT IM !IXCI> == IM- <1-IBJ:NEXT I 

50 MHz DIGITAL MEMORY OSCILLOSCOP,E 

IN A PERSONAL COM1PUTER 

lWO CHA~NEL DIGITAL M9AORY 
OSCIUOSCOP.E. The Model B5 
provldas two signal' trp;t chan· 
nels on one board and he time 
base system on o seporote 
board Bofih vertical ohaliMIS 
hove a full 50 i oo.nct..vld h 
Digitization Is pel'lormed by high-

i speed sample and hOld circuitry 
and oo eigti l::ii AID converter to 
ensure hi!Jh r~>Olution and oc­
curccy. 
FULLY PROGRAMMABLE. Auto­
mated measurements were 
never s·mpler, Progrommob!e 
feotures such OS vetlico1 otlenuo-
Jon, time base. trigger lave~ 

AC /OC /GND input and more, 
make lhe Model 85 o lrue your own 
labora·tory and foctory qua\ y sig aool~s sytem 
insl11Ument 

Norlhwest Instrument Systems m 
P.O. Box 1009 • 1/503/297-7471 N wI s· 
Beaverton Ofegon 97075.. I­

APPLE II' a d .AiPPLE II PllJS• COM-
PAii BlE. The Model 85 Digi al 
Memory Oscilloscope plugs 
direc11y Into he Apple U pe ~ral 
slots... EoSiiy lnstaled- Jvs Plug In 
the verticol and horiz:oo o boards. 
attach probe oonnectacs. load 
too software. and voo o re 1eody 
to mol<e p-edslon meosu[emants. 
D G Ml STORAGE. All too conven­
lent eotures ot digilal storage: 
refresh dsploy for eosy viewing, 
precision measurements. un­
limited storoge time. signal pro­
Ce$Sing. waveform storage on 
dls Now with the Model a5 
Oscilloscope orxl perronol com­
pu e r combination. you C'On 
ctea e soptistica eel 

A NEIN PERFORMANCE STANDARD. 
The Model 85 Dlgltol Memory 
Oscilloscope es abUshes a new 
performonoe stondord in lns1n.J· 
men systems. Fur1tlerrrrofe. priced 
at lsss fhon $lCXJO. It represents 
outstandng value. For more infa­
ma1ion on the Model a5. send for 
a copy ot out produc brochure 
b•~ writing. 

• rOdemork oi' Apple ComP<J er h::. 

NORTHWEST INSTRUMENl 

SYSTEMS 


MODEL 85 OSC1LlOSCOPE 


Circ le 269 on inquiry cattk 



:L 231~1 i l=NI .... ( 1-J i::: ) 
1210 FD R l =I8 TO N: K= I X(!):For J~I TO N 
! " -' u L·= IX ( ,J) i X(I , ,.J ) ;;... H ( I·( t L ) : X<..J t I >.::: X ( I , ,J ) 
1Z6u IJEXT ,J: X CI , I) :;::1 . 0 ! NE~XT I 
1 z,. (j FOR J:.:n:: TO N: J:~:IX co i RY c , n 2: ) "":fH XY t J) : NEXT I 
1280 GOSLJB 6 000 :N1 = N fN2~JB;N3=N:GOSU8 2 0 00 
l 2~u A U ~ A<I Y >!R3 = 0 
:L 3 0 l.I r·o r;: J=I£: TO ri; J""J:X ( " ) : GE ( r >== E: (:rt IE: ) ::: ( s ( JY) / ~5 (.J) ) 

1310 A0=A O -DE <l)*A(J ): R3=R3+8(I~IB > * R Y<I fI8 }:NEX1 I:R4 =SQR CR- 1 
1320 l 1 : == 11 W1r.: ME r~NS STGM(-1~; ZEfW- F~ IE:ETA B fo: ~?.-X <I)" 
.l :3 3 t) . .2'!>== II ::;· :ff; ~ "':jj: :IJ: :IJ: :j)::jj: • ~~ - :IJ::lfiF:IJ::ll:i. :IH~ :U:*I ~Ht :8:111: 4j: ,g: t : II:~ ~ •IHJ: :fl:: I*". ·~I: ;1:·H: • ,;: ·a: :Y: I I 
1310 r oR I ~ID TO N STEP 1 0 :J~I+9 

1 :3 ::.; 0 I ,J>r" TH Er~ ,.J :::: t~ 


13u u CLS:PRlNT TL$ 

1370 -·R-NT 1: 1 $ 


:l '.3f:l 0 i::-CJ r:: I< ~: : I T D : I·... ==I·:< ( I { ;. 

1~ 90 R5=R~ - CB<K,I 8 >)SQR<X <KtK>>>>C2 

! • Ou PRINTUSING F 2~; IXC K) +1tA(l), S <L>,RY l ~,I8>~8(K1 I B), 8 EtK> 1 R5 


1 • 1 o NEX T I(• r·ratrr (~· '?6 o, •· Tn:·E 'c' HJ cmn :ruu 1: 11 
; 


l ·+ ~~ l1 Yi= .-N l<C:Y$: Ii' Y$=- II c: II TH EN l ' t30 ELS E 1 "120 

.t•+:;o NEAT I 
l H iJ CLS ~ F' r~I!n Tl3>: r·f<:C NT .. TNT n...·cE:r"r ::!: " ; A () 
1 ·t ~-'j 0 •'f\'.INT ' 1 MIJ L. Tr r:·1...t:: F~ :=:• I ; 1:{'l; • 1 F~ ···am.J1~F~ . D= " ; f\:3 
.I. ' l b u D 1 ~tu: ; u.., .,,: t~ s-.. ~ ,1I ) .... 1 ~ r-~ 1 "" ( r.: ~J ., 02 >/ ( <1 -- i::: ~l >:.;( D 1 >: ( ~ D.:i uB ~j 0 0 0 

1= 11 11 11 '+7 u r:·RIN T "FOF: o r:· : 1..H ; i~d JD DF z:::: 11 
; oz; "F. :::: " ; F:-1 ; F·= •1 ; P 

1 • no r:·R· .NT "NU ME: [ F~ 0 1::­ Ol:l ~ ;; l:::i:;: VA T IOlVi "~ " ; NS 

Gascadable with S·electable Addressing 
fiiiii~i0ii8- llOllOC 

HReofDD-

Apple DtMllC <d ­ $300/$90 
TRS80 0rl¥0/lnter1ace ­ $260/S90 

Apple DO O<ivo ­ $2740 

MONITO:AS 

120-1729 135-S789
80PTWAA• 

-$CALL 
TEL vtDEO 

91 :2"- $EGQ 950 ­ $"949 
Tl 

ll30 ­ $2150 11$4(1 ­ $2575 
D ISKETTES 

Scotch ­ $'2.50 o,.ean - $3.50 

Af1F ­ Si 25 SANYO.B'W ­ $ 1 59 M8'TIOfY"Hil<: 200n& ­ $1 .9115 
Game Paddl&IExteMiOn-$1'195 

G mo Paeldle$ ­ $19.95 

DISCOUNT LINE 
1-800-'528-8960 

ARIZONA 1-602-861:-3181 
EXPORT TWX - 910 950 1194 

Circi e 150 on lnQufry c111c·. 



Li5'rir1g 2a ci:mtim1ed: 

1490 PRI NT (:) 9 60 t II T H·1~: ,- c' TO C Ol-.! T INU~"; 

.1.500 'r!t,:'!"T i!l<EY·l; : :rF Y~J; c.::" C " TllEN L.1 :1.0 r:t... SE 1 '50l1 
11:I. ~; :L 0 CL.3: INP UT "DO YO U ~MN 1' AN THL:n l~UM i Y~i$ 

11 Y 11i~j;.?. 0 "-F LCF T '~ ( 5$ ~ 1) = THEN 1 ~53 i) ELSE Cl_ S ! END 
l '.'.:i:: 0 RUN 
~·:·. o 1}1) ' ~'1hT f~J>( MU LTIF' LICi'.Yf ION 
z 0 l. I) t N 1 == rHHiE:Ef.' rn=· RO~~; I N 1 ~ : (~~ND ' f f"! ~?. ~~1~Ut i::: Ef( 0 F 

/~ O L O F COLUMNS It B AN D RY. N3=MUM8E R OF COLU MN S 
/2030 I N X AND NLJ M8E R OF RO WS IN RY . SUB TR ACT 1 FROM 

20 10 ' FROM E ~CH I F I8=0. 
205 0 FOR I~r o TO Nl 
ZOo u FO R J ~IB TO NZ 
20· 0 E: < I 1 .J) ~=O 

208 0 FOR K=I8 TO NJ 
2 090 B<I ,J >=8CI , Jl +XCI, K>*RY<K , J) 
2100 NEX T K 
.:. 11 tl NF X T J 
2 12 0 NEX T I:RETURN 
30 0 ' SU BROUTINE TO PR INT A MATRIX 
30 10 ' NR=NUMBER OF ROWr . NC =NU MBER OF COL UM NS. IF 
3 02 0 ' 18=0 THEN NR =NR- :1. AND NC ~NC-1 . I B~S TART I NG 

3030 ' POINT FOR ARRAYS . 
3G~ O FO R :=IB TO NR .TEP 1o:In=I+9 : IF I A >~NR THE N IA =NR 
305 o ni r, J=I E: r o Ne sri::i::- 9 . \H, ,,= ,J~·s : IF JA >::-~ Nc THEN JA ~~ Nc 

3000 cu;: F'RIN "COF~ F~ ELA ' ION MA T ~\'. IX" ! F'l~I N T TL 'Ii 
3070 F' l 1i="VAF: : II: G 1 l~ "" 11 ~~ t :fl: I: 1::-21~ :::"itii ' ' : G 2\~ :;:" ~· .~ -IF II 

::rn 8 0 r· F~ . N F" Ui ; 

A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 

Now you can have letter-ggalit:y P-rinting 

and professional features for just $1,450~ 


AJ daisy wheel printe terminals are renowned lot And you can choose from a list of optioliS including 
exceptional performance, high reliability, and applicalio1111s forms lractor, pin-feed platen, paper trays, side shelves, 
versatilily. Now you can have all this lor only $1,450° in our ex.tra plin1wheels, APL keyboard and 2K buffer. 
specia, limited offef. 
• 30 cps letter-quafity prin ·ng 
• Changeab e type faces 
• Full ASCII keyboard with 

numeric pad 
• High resoluliion X¥ plolling 
• Complete electronic lo:rrns 

control 
• 128~racter bt.Jffer 
• Asynchronous RS-232 interface 
• Printwheel, ribbon cartridge, 

and cable included 
• 30-day pans/ labor warranty 

Call your nearest AJ regional 

• office lor etaifs: San Jose. CA 
{408) 946-2900: Rosemont. IL 

' (312) 671-7155; Hackensack, 
NJ (201) 488-2525. Or oheol< 
the phone book for the number 
ol your local AJ sales/Service 
office. 

·~1til ~ QpllOf'IS an<! "'s>Ubj;ecl Lo:> 
OOaflOll' 10111110l11 OO l! C!I! . t.'001!! ~,..,, 1nciu iX!s 
Ct!r1""1 O!>llCll\S. Oflor ;JV•llobl~ ooly .. IM~ 
oon11guou; Us. 

Gfrele 24 on inquil"y eard. 
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I. isling 2a co11ti11ued: 

30 '?(I r-·cm L= ,.J TO .JA :P l'\INT USING C1 $ JL+J i: NE:'. XT L:P F~ ..NT 
::nu o F em L~I n IA 
~j 1 :Lll PRINT USI NG F2$1L +1 ;:FOR M=J TO J A 
~l l ~·~ () f 'F(I:i'H LJ SlTNG G2~> t R ( L.. f M) ; : N ·:.xr M: 1 ~· F~ nn : NEXT L 

13 () p.i:uN r e 960 t '' TYPE 1 c~ TD CDNTIN U[ 1'; • 

31 't () Y!l>·~:nmEY 'I• : 1r:· Ylr.::::•• c " rm::N ~l :1. 50 n. ~:n::: 31 t n 
:l l ~:.:i 0 NJ:Xl' J : NEXT I 
: l 16 f..:E:TU RN 
'~non MATRI X I NPUT FR OM TAPE ROUTINE 
l}O 10 CMD 11 T 11 

: CL.S ; PR 'NT 11 PRE F' ~~RE MAT FGX TAPE r"i ND f\ EC DRD EF~'' 
•1020 PRINT @ •760 t ,, TYPE I c ~ TO CDNTINUE:. 11 ; 

'Hl 30 Y$ = INl<E:Y!&: I F Y\~ :::: II c" TH[ N "'+040 ELSE i f 03 0 
.:u;;ro INPUT ~-1 ~r L-aINP U T t- 1,NV, NS 
~·+ () ~i () N=NV ·•· ( :L -.. IE:) 
LJ 06Q FOR I=I8 0 N ! INPUT ~- 1, A<I>,S<I) :NEXT I 
107 0 F"OF\ - =J:t:: TO N: F !JR ,.J=~I ·o N : IF I::::,J Hi[N A'f09 0 
40DO NF'UT :11: --:L, Fd I , J > 
W9n NE:XT J!NE::XT I 

'HO Q F m;: _::;" .E: TD N t F OR 1.J :=I TO N: IF I :::: ,J TH l::'.N r.: (I HJ) ~~ l ! G()TCJ 11 11 () 
EL SC R<J,I>= R<I , J> 

'H10 NEXT ,_I! .~E><T 1 
.l~ . •7 0 11CMC· r~" •f\'ETLJF·r' 
50 0 fl ' PROBABI LI TY OF OCCURENCE OF F,T,Z , CHI- SQ 
~5 0 0 ~­ ' ,)Df'1err-o FRO M DONAl..D J. VE'.1.. 1)11, N t FOfnRAN PROG F~ AMMING 
;; 0 G"°I o.i:: HIE E:E l..li:'WIORP1I... sc:LENC[G (ND! YORH ! IJOLT t RINE !..l,t1f"T 
5 0 o.s ~. ND HINS m./ t l 1 67) 1 PF·. 1 ~~ '? - 1 :H.7 

50tll ()::. t D'°> , F :1. ·uST E;E 3 er ~: l:T ORE: CA LL. 	 Listing 211 contim~ed on page 442 

I: ADVANCED S-100 BUS PRODUCTS 

LDP1/2 

Th L.JO P112· U1 IIlles 1no a.d'filf'I d 8088 proee s.o 10 l)fOYld& Uj) to ll 
times uie lhroughpu101a4. H~ ZIMJA pr·oceuor. Th powerrul insuuc· 
tion HI of Iha 8038 Is t.dealt s uited to llighe-r l evel l anguaiies such as 
:PASCA.L a1nd PU1 . The 0 slot molherboard leave5 7 slots ror USER H · 
panslon. W ith 1he o~tion of a. iO MByte Wlnche<Ster and MP/ Mi416, tne 
LOP malnlrame becomes a powe lu1multiu"r&y$lem wl1 h the c11.pablll­
ty or hal'l>dling 8 users wot11.0<urt tl'le degr da•ion in perlorm nee experl· 

nciH:I wilh Z80 MPJM systems. TM pt1 rlormanee 01 Ihtl LOP1 and LDP2 
has never bel'Ore been avallable lor sue h an alro dable price_ 

F£ATU RES: 
- LOPllll, S08B CPU board 
- LOP72. advanc.ed floppy d isk controll er 
- LOP64K dyn~mlc RAM 
- 1 s-er11 I AS23.2 porl 
- rn ~loi mo1Mrboard~ 
- 1 B" Shugart 801A drive (11.0?1). 2 Shugart 80 R' s !l0?21 
- 4K EPROM scckel lo;H u!>er popu lation 

OPTIONS.: 
- HAZITAlL 
- e•· 10 t.1Byte W lnches1er (re,plac-es 1 $hugal"1 801 In l..DP21 
- MP,M-&6 multlus. r s.ys1a·m 
- Woodorained 7 slot chasl s. 

PRICES ASSEMBLED &lfSTED 
~IOPaiCfiU $ J 419.9S 
~IOP72 FOC 274.95 
k.IOP64K RAM 6'95_00 
L DP12811< RAM 295.00 
LDP:2511K RAM 2095_00, 
HAZIU.LL 3 25..00 

DPI 3295..00 
as~oos 195-00 
CPrM-00 25MO 

cro!l.Oll SA.SIC 86 	 3$0-00 

CPIM-M •nd MPIM.a8 ~ro Ir•olllolTlJ•ll.s or Ol<;1ILJI Fl~Hl!<'~h 

e:&DOS ta lriodotro* k ol S..>ottl• COmpuLer PrOduc ls 


LDP88 8'088 CP'U BOARD 
• 808.ll C PUS MHz opcm1ti011 upgrad4ab a 10 8 MHz • 9 vec tored lnter­
r ~ .P1S • Fully compUH with IEEE 696 el ecirlcal and timing specs 
• RS232 serial porl w ith mode-m c cmHols • t K byle-s ol ste.11c AAM • .2 
EPROM sockets (27 6 or 2732) • 8087 upgrade· kll availeltll e In Se pt 
• ,fl bll i:MJS ea:&es lnterrac e lo other S100 t>us boE!lds • 1M Elylo addre-s.~ 
space • 65K llO ports 

64/25 16K MEMORY 
• 8 or 16 bll ope1at1on • Mil IS lllU ~EEE 696 specs • Acce'S-6 time 
3;5(l 11s trom PSYNC low • lnlel 8203 dynam lc RAM con11ol l er • 24 or 
16 bil addt&Ss d&COdi ng • No well 1aales with 5 MHz eoea or 8086 
• ?arlt~ wl lh Error inter rup1 generatlon • No OMA RESTAICTllONS 
• 641< bo~~,C) 1ls upg radeable to 256Kbyte board 

HAZl:TALL 
• .2 Soria I RS.232 POf l.$ • 2 pa ra11eI porls w i th handshake con!rol 
• Math jWOGB:!lii.Or 5up;p0rl (8.2:'.lli'95'11 or ~2196 ~ • WINCHESTER 
DISK su~ponl • Real ti me progr<iom m<ilble lnte rrupl • Cloci</ear ndar 
with battery back up • Synch r·()nou s di.II& eommuniearlion su.PC>Ot t&d 

LDP72 f LOPPY DISK CONTROLLER 
• ll'lt.1 coml)atlble slngl no double deorosily ·rorma.l • Sln.gle or doub le 
s Ideal drlve!il • Progrt1om m~bl e d&ta record tong h (128 to Ii 192 by•osr 
~ecto.r1 • Mu 111 seetor and muUI tra.ck uanslor c:apabll Ily • P r 11e1 
~eeks on up to ~ Cltlvos • On board dlgilal d'ala separator • so tware 
set ct btc sln9,le or doub dcnsuy opBra11on • Separa1e connectors 
lor lH'- •· a.nel 8 · Clri ves " Soltware s&lecllon of slandard or minldrives 
a1 owing mi xing or both drives on a slnii le controller 

LOMAS 
DATA. 	11 Cross Street 

We.sC bo rot.1g.h, MA '01 S81
PRODUCTS Tel phon (6'17) 366-4335 
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5020 • s rs r ETLR NED As s1cNIFICANCE LEVEL 
5 u:-H) F' :L ·::: 1 • 0 
504 0 TF Di * DZ · Fl "-:: 0 • 0 TllEN 5260 
~o ~o IF F1 { 1 . 0 THE N 51 00 
5 C1CiQ A ···· Ol. 
bo ·· 0 E: :::: D2 

~':.dlB O F '"' F 1. 
5 090 GOTO ~S:t:Jo 

5100 I~ r= DZ 
~3 1:1. 0 E: ~~ () 1 
5 :l ~? O F ::: 1+ 0 I 1::-1 
5 :l :JO Al = ?.O I (9.0 ~ 

5 :L ·10 Bl = ~.o I <9.0 B> 
5 5 0 X - <<1. 0 - 8 1 > ~ F[.333333 - 1.D +Al) 
5Ul0 Y = SQR <Bl * F[.666667 + Ai) 
51/() Z =•= r:-iE: S<X I Y > 
510 0 F B < 4.0 THEN 520 0 
51 1.;io GDT O 52 10 
~j 2.0 0 Z ~ Z * c1~0 + . 08 * ZC4 I BC~> 
5210 ·_1 : (.1151 9i+Z•(.0 00 344+Z•.019527)) 
5220 Pl= +5/C1.0 +Z% (.19685~+Z•Z1))( 1 
~:;2~~0 IF Fl < 1.0 THEN 5250 
5Z 'f 0 GOT CJ ~5 260 
~3~·~50 Pl•=: 1.0 - f'l 
:;2{)0 P== F· :!. 
5~70 RE TUFd" 
6 ooo , M,~rRr;< INVEJ~~:;:r.oN usr,1-ic E:XCHANGE METH CJD 

DI 
100o/o Co,mpa,tible 

Mode I' 111 D ,1sks 
Disk IU Single 

Drive Assy. 1 

$599'.001 

Disk Ill Oual 
Drive Assy. 

$864.010
IMME1DIATE DELIVERY COMPARE & SAViE 
VR .DATA's Disk Ill fea1ure·s: 
• Completely compatible w/TRSDOS'~ 
• State-of-the-art cir·cuihy 
• Fully tested, ca librated and burned in. 
• Warran ty 120 days 
• Installation wi h simple hand too ls 
• Opt ional dual side and/or 80tk . 
• Contorms to FCC Class 8 Specs. 

•DISK 	111 single drive assembly i ncludes: one 40 track 
5 1,~" double density drive. powor supply. controller, 
mounti ng hardware. and applicable cab'les. 
Prices subject to change without notic . '­-m4' 

~.._ 177 H. nderson .Bo.ul11Yard 
VlA:f~d.Jd.. Folc:rcU, PA 19032 

To ""ior w111... 1-( BOO) .345-8192 "' ~U) •Q! •UDO In PA. 

Gircle 401 on Inquiry eard. 
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1601 0 N, I D MU ST BE SET PRI OR TO CA LL 
cdl 211 IF N::: MD THEN 6 0:J O ELSE 60~i 0 
6 080 F'FUNT '' MATf~L{ !'.lIZE I S LIMITED TO ' ' ; ND 
6 0•lO 1::·RI NT "YOU HA V[ A SIZE OF II ; N: ENI) 

605 0 FOR K=· B TO N: 0 =-1/X(K , K> 
6060 FOR J =IB TO N: I F J =K THEN 6080 
60 70 XCKtJ> =XCK, J)* D 
6 000 Nl:. XT J 
6 0 0 [) :o: u• [) 

6100 FOR I =IB TO N:IF I =K THEN 6160 
!.) l :I. 0 ~ :>• X<J , K) 
61 2 0 FOR J =I B TO N° I F J =K THE N 614 0 
6 130 X <I t J > ~X CI,J) +X (Kt~>•E!GOTO 615 0 
61 10 X<I~ K > ~ X(It K > ~D 

61 50 m:xr J 
6 :1.6 0 t .11~:XT I 
6 :L 7 0 x(l< ~ rn == D ! ~~t~~'. 'T I< : RE TURN 

:. i.,~iN 
l 1UL... JJ:·1. .. r~ LD-!E1.":11-;: F~EGr~i:::n GIU i•! t=·E:o c::~~.M 

[.'( 1 - H UM (1 ~:; !Jri. Mt~·, DFW i' I ( t 970) 
2132 ' AV~NN AH TR AI L 
L)E: IH( r1t TX 7 .!12 0 :L 
PREPARE 1ATRIX TAPE ANO RECO~DE R 

i FjE ' C ' TD C CHH.:r~UC CCl RREL..~.1 - CH~ MA Tr~ ::;:x Listfrrg 2b con1ir1ucd on pll,g 444 

H,ow can Carrel™ 

teach Al,1ce about 

Wonderland? 

As a trainer you sho,uld know! 
The Coloney Intelligent Learning CarrelrMis the answer 

to your individual ized training needs. 


Carre1t Mis a custom, buill srudenl learning slalloo tha.1 contalns an eJ(oiling new 

lnteraclive Video S)'S!em. Now yOu cal'I have the power Of COlllPIJler ilSSiStecJ and 

oompuler managed lnslruclton th the impact ol high speed access to video, 

The s~slem include.s: the Apple II PlusTM mr.crocompu1er, a laser feflective 

vicJ'eodisc player, a ooror rnonilor and llle Colooey lnlerlace Pac age. A new 

learning experience eweils your slucfenls in ~he wonderland of compu ter 

controlled ster,eo sound. beauti fu'I high reSOiuhon vi~ and coforful compu1e 

graphics. An ever patient Carrel'M cowoces , questloos. and del ghls whit 

arisw!tltng your s-ludenl"s needs in an indovieluallzed learning environment. 

Best ol all , Cauel Is lnexptJn&ve. Al Coloney we continue to give 

you masons to make us your l'ILITlbef one ch:>ice in interactiv.e training 
 COLONEY 
"'P.11111 11 Pin i..• r~gl$!:.r•ll lndH'.111 at ""pt>I• C6"ijMll•r Inc. PRODUCTIONS 
r~•.Cciro<1•f ' "1•11'Genl ~HMll'IO Carrel ,ind c . ,,,,,1 ••• tn d'1m•rk$ al °'>IO"'IY P,r-Ooe111'-Cllon1 

Clr1cle 70 on lnQu lry cart!. 



PRICE BREAKTHRIOUGH 

f6,KRAM B10ARDS FO~ 


APPLE JUST $f29..95 


Lis1ing Zb t:cmtinued: 

TE ~; T u~~1TA 

VAfi: 1 2 3 
1 1. 00 - 0.0 1 0. 47 

2 ... 0 s 01 :L () J 0 f : : ~ 7
9 

0 + &1 7 () :3 7 1 • () () 
TYPE 'C' TO CO ~TIN U E GO YOU WANT TH E CORRELATIOU 

1".iRI 1~[:L.E I 1UM E:E:R OF l:H:TE~l'1Dl:'.:NT v R . nm TH ! ~; RUN? 
, 1 <Ul'il?::.CJ~ JF l NDEPF ND EMT Vr~F~ AE:t.cc JN fl.-IIS r.;U N? Z 
ENT ER VARIABLE NUMBERS FOR INDEPENDENT VARIA BLES 
'? 1 
? 2 
T.Hll 1)(~1T 

Vf.:1F' MEA NS SIGMAS ZERO- R CF.TA 
:L 26.19 4. Bt o.~743 Ii. 't 7? :I. 
z 27.25 1 +79 0.3679 0 .3/ li () 

TY f'E 'c I 10 C011TJ: Nl.JE::TE ~-iT 01t::1TA 
IiHEF'CL:FT = 10 7 + ~n~; 
MUL l.I PL t R= . 604004 R-CQUARED= .364821 
FlR OFl ~ 2 AND DF2= 13 F= 3.73333 P= ~O~:l.4039 
~-l uI E:EF: OF m:: m::i:;: VAT IOi~3= :L 6 

1TYrE C' TO CON TINUEDO YO U WANT ANOTHER RUI? N 
F~f::ADY 
.:· 

Hi\.\li 'IOJ BEEN /\iflNG POI< Tl-IE COS 
OF" EXPANiSIQll oo:..rws 0 COME C(M .~ 
..,.ll:J< WA.If 15 CVS?. uP U.".JT I , QAM 
EX."ANS IQt..I >-\11.S casr AS i.K)l, AS 
Sl9S.OO. OMEG., MICROW.,llE IS 
P~ r ANN CE THE A.~1 AJ.. OF A 
r0.J...'I AFFOl<OABLE ExPl\N.51 CA.rlD. 
~\' ..,OJ CAN M PAS~. F~T~. 
5 I( cPM w1r ... ZBO SOFTCA.RI>, 
UffEVER ~A.SIC . >\PPl£SOFT .a.NP OTtHU 
~IJA.GiES 0 OJI? tAJ'Pl..E . NOW 'l'OU 

l~Q!OSE USIJA:S\.E lt\EM<>.R"1 FOi< 
v1su:.a.1..c. r\CW 'IQ..JDON'T VETO Pi!\ A. 
FO E l-l,\,\1€ A,J...L T 15. 

l\.f $129.95. Oll\£6..S ll.M\EX 16 IS fHE 
~€ST PRICED QO A. Al..Aa..E 

CX>ll8. . 

WHA,T 00 ():J 6 i\IE LIP \'1"6: 'IO.J 
PuRC .A.SE THIS ~l::?S REA. 'I 
1\rOIWA!U: RAM £XPl\NSIO CMW? 
WEI.I. , ()J GIVE LP HA. I ro ~OVE 
- _~ RA."i\O<IP F~M THE MO HERBO.:VW 

OF ()..;.< A.PP'!.£ . 'tOJ GIVE uP ,\,VING ro 
STQAP A CAEU: Fro\\ THE CA.© ro 1l 

OH!El< OOAR!>. TAA f'S If. ~~ 'ICU 
GET IS A. StMPL.£. ::?E 11\.1)..£. SD~ 
rnA i PLUGS IN. ~Mt.Rf 'lt:F'2~ 
IS ~.CO..W\. ISJ-IEO ON I-IE 80.:.JW 
lfSEl..F . .. 

r ElilAMSX re. tS 5'..JARANTE:EO ' r JUS 
F~ 90 ();i.'15. EVEN 6 MOOl-5 M 
WARllOO'il ~S ~ ONE AJl.L 'ilE.t.R Fl<Oi\'i 
DA EOF Pu~E. \ 'E ~'>'ILL '2EPA.1 Q ('A 
Q£Pl.-i\.C£ AN · BOA.® THA.T 15O.EFE l\'tt 
r '2(lJGl.l ANUFA.CTURE F-01( APERICO 
O>' "'IE./IJlAf E'2~EPk.IO IDEO 
r IS DMIAGE 15 il()f ~SEQ llJFLICrro. 
OCWBl ~ RAAMEX 16 Ow IB'i CA,J...i_I G 
TOI.I.. F'lf.E 1·8(JO·S35·2246 . AANS"5 
QES 1f>£NTS CAt. L. 1-80 •362 -2421. 
·'MS EQO\ro GI? 15" MUP ED Qi( 
soo $129.95. I L.U Is '2£S1oe.irs ~D 
$1 .SO S~ES Ti:i.x. 
iW!JfHER il.JA.L IT'I' l'QO()i.C FR \ 
OM£6.t, MI Cl!'OW~£. INC. 
FO~MEl1L O.'i\EGI\ SOF' '"ARi: 
~S. lt-C . 
222 SO. RIVERSIDE: PLAZA 
CKIO\GO. IL 60600 
P>l E JI -MB· r9 

MEG.. M•OlOWAliE . IMC. 
~Pi".£ ~~D ~PP~ESO "-'l E tGISfE E:> 
~~S OF """"'l.E ::0.Yii><J "E~ I • PA.$:;.i._ 15' 
li'iC..5~ ·~.~ ~ ... ~r.e: 5 Cf · -e: 
~IV . ~ ;:,,.. . 51., 01£«1. ~ 1s.i:.;,_: IS ':l'iGISfEJIID 
Tlli!OC..wl.. "Y ~~ "-:<'£. CJ>,\I. IS ~ 

rt;1SrEQEO n. "'-~ ..... I•~...w1. :y OIGI 
:aD r5 ~ ~GIS.Eli'U Tll-IO\\!Ji'.. Ji; !IL.Cb ...: 
S.J$T.::.>RO 1$ ' EG1STEll£.O T~>ID'AAil>.. ':JI' 
'11. l:JOl'.JSOl'T 

MATRIX REPRINTED: N 
3 

I"'.::• H2 -· X ( l) 
:L. 19 0 ~ :L :~~;;1+ 
2 ~,JO 0. 22 ~50 

Cl rcl!;j 27e on inquiry card. 
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Correlation Program 

Line 

Numbers Roul ine 


1000·11 70 main program 
3000-3 160 ma tr ix .pri nl ing subrouaijne 
4000 ..4570 corre1a11011-ma1 rix su routine 
4120-4200 read correlah::m parnmelers 
4210-4470 data.-inpu t routine 
4480·4570 ma trix ·tape·OtJtpu l rou1 in e 

Regression P<og ram 

Line 

Numbers Routine 


1000-1530 main program 
2000·2120 ma1 rl ~ -mu1t 1p llca tion subroutine 
3000·3 160 ma1 rix·prin ting subrou till e 
400Qc412Q ma~ ri inpu1 r1 om tape 
5000·5270 probabi ~ i ty-o1 ·occur renee sub roullne 
6000-6170 malrix-inversion subrouline 

Table 1: Orgtmizatit:m of the corre.lciiion and regression programs. The rnai11 dif· 
fe r nee betweer1 ll1e two i$ in .the s1~broutir1 {l5 tl1at beg~·u tit line -:1000. . It is irnp.ossible 
lo rnnsolid.tlte tlie two inlo a s-irjgle progl"tlri"l (s e tex t fo r deMi'5). 

Text cmdim ed fmm page { ill; 


gram and a series of subrou b nes {easi- 6010 I = &MINV(R,X,NV - 1, 

1y noted in the listings}. Dl. D2 ): RETURN 


Or in a DEC (Dig.ital Equ ipment Cor­
Modifying the Programs poration ) BAS]C system, it might ap­

The correlation program and the pea.r as follows: 
regression program are similarly 
organized (s.ee table 1) , but the latter 6000 ' MATRIX l VERSIO 
reads data exclusively from a tape file 6010 MAT C = INV(R) 

generated by :the correla.tion pro­ 6020 RETURN 

gram . If a consoJidated program is [n both cases, some other (minor) 
preferred, the oorrelat ion subrout ine changes would have to be made to the 
in the correlation program can be main program, but both techniques 
substitu ted for the matrix-inpu't­ could be used. Built-in matrix func ­
from· tape subroutine in the r gres­ tions, such a the example from DEC, 
sion program, Bo th subroutines begin do not typically use the zeroth row or 
at line 4000 in their respect ive pro· column of arrays, thus was ting con­
grams. A consolidated program takes siderable memory. If these programs 
onty about 6 K bytes of memory . are implemented using such fu nc­

B cause the program is based on t ions, however, the variabJe lB (line 
matrix algebra , several of the 1050) can simply be changed to 1, 
su broutin.es can be replaced with thus eliminating the use of the zeroth 
BASIC matrix function . WhH level row and column throughout the pro­
n BASIC for the TRS-80 has no gram. Th.e Racet fu11ctio11 use the 
matrix funct ions , it is possible to ob­ zeroth row and column, and lB 
tain a software package (from Racet would. be left unchar1ged . Bear jn 
Computes of Orange, California) that mind that these are only e.xa mplcs 
provides those func ti·ons. And other and that if the ma t.rbc functions a re 
BASICs, of course, may have the available, the program might be 
functions . For e'!Cample, witli the simplified in other ways as well. 
Rac:et fu.nctions, the matrix-inversion Since arrays. in Lev.el JI BASIC can 
subrou ti ne (lines 6000 throu.gh 617(1) be dynamically dimensioned , a 
of the regression program cou.ld be variable ( D ) is a lso set in line 050 
changed to the foll owing: to the large-st number of voiriables 

that might be c::on tainecl wHh any 
6000 ' MATRIX INVE.RSlON given memory size. Even in a 

Make Your Dreams 
Come True With 
Computer Shopper 
Now you can expand your system or 

get a new one al prices you had never· 
dream eel poss ible by tak ing ad~an lage 
of the thou.sands of bargaj ns each 
mo·nt h in COMPUTER SH OP PER. 
COMPU TER s Hopp,Ef1 i s TH I! 

publlcat!on ror buy1ing, s.el I in g and 
lra.ding new and u.sed mfcm and mini · 
computer equ ip ment and software. 

• 	 Buy, .Se ll or Trade 
• 	 48 Big (11" x 14"1 pages 
• · o~er 2-0,000 readers nalbonwide 
• 	 low classified ad rate.s~only rni; a 

word for subscribers 
• 	 Hundreds of ads from ind lYldua ls 
• 	 Money back g uaran tet1 

Double. Bonus for New Subscribers 
N·ew subscrjbers are enllUed to a FREE 
20 word c lassilied ad to use for soft· 
ware or used equ ipment ~a $2.00 value) 
plus a FREE ISSUE n3 monl hs lor the 
price of 12) al I lor lhe low subscri pt ion 
price of ONLY $10..00. 
SAVE OVER 50 % OFF lhe single copy 
pri c e of $1.50, Aeld it up: 

t2 lssu,es @ $1.50 . . . .. . .. . . S-18.00 
One ho@ issue . .. . . .. .. . .. . . $1. 50 
Frne 20 word c lass ified ad .. . , $2.00 

10TAL VAlll E . . .. .. . . .... ... $21.50 
NOW ON LY :M0.00. You save $11 .50. 

MasterCard or VISA mbscriprion otdt"r-$ onl;Y 
Call TOLL FREE FOR FASTESTSERVICE 
J-8()()..J21-mo 

Ma$terCl!Ud er VISA clalli/kd ad omei'$ ortl)' 

Ca.ft TOLL f'REE F'OR PASTJ:.ST SERVICE 

l-SOO.J2 7•9926 Ort.er e)(pJtes 1 ·31 ~2 

~CCJmPUTE!'R SJ.HJPPeA 
F P.O. Box F HJ • Tftus1rill11:. FL J171JO· 

305-269-.3:!Ji 

I 
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16 K-byte ma.chine, the dimen­
sfonaH!y couJd be expanded beyond 
tbe default ( D 15). Parameters 
for each problem are established con­
versationally in both programs, and 
parameters for regJ1ession can be 
found in lines 1130 through 1220. 
Questions requiring a yes or no 
answer can be answered w:i th ei ther 
"Y" or "YES" or "N" or' -0 ". 

Data needed by the regression pm­
gram includes the sequential number 
of t:he dependen t variable in the run 
(a sequential number from 1 to the 
total number of variabl.es correlated), 
the number of independent variables 
(any number from 1 to the totaJ 
number of independent variables for 
the run), and the sequential variable 
numbers of NI, the number of in­
dependent variables. The program is 
structured so that at the end of a run, 
the user is asked if there will be 
another run (from some subs.et of the 
variables correlated). This capa·city is 
espeda.Hy useful when doing ac­
tivities such as causal modeling. 

All printing, whe ther of the cor­

relation matrix or other elements of 
the ana]ysis, i.s formatted to Ht the 
display screen of the TRS-80 (16 lines 
by 64 charac ters) . The display is 
stopped at va.rious stages throughout 
the program and illformation is com­
municated to the user i.vith the 
following BASIC statements.: 

urr PRINT @ 960, 'TYPE ·c TO 
CO T1 UE"; 

y yyy Y$ = INKEY$.: IF Y$ = "C'' 
THEN zzn ELSE yyyy 

uzz next line 

Many BASICs may not have th 
INKEY$ function that accepts input 
from the keyboard without waiting 
for the Enter or Return key to be 
pressed. To work properly, i.t must be 
placed in a foop, as illustrated. The 
PRI T @ 960 statement prints the 
message at position 960 (the 16th line 
of the display) on the screen . 

Actual calculation .of the statis tics 
for the regression begins at line 1230. 
The c·orrela tion matrix R(I ,J} · s subset 
into X([,J), which includes only the 

independent variables for the run 
(lines 1230 thFough 260) . Array 
X(l ,J) is inverted to provide the infor­
mation necessary to calcula te the b.. s. 
The call to the matrix inversjon 
routine is at line 12.80 ('GOSUB 6000). 
In lines 1290 through 1460, several. 
sta tistics are cakulated and displayed 
for each independent variable, in­
cluding the mean, standard dev ia­
tion, :zero-order correla tions wi th the 
dependent variable, b ~, b, and R~ 
with th variab le del ted. The \ast 
statis tic is useful in evaluating the im· 
pact of a given independent variable 
on the total regression. FinaUy, the 
summary regression statistics are 
cakuiated and printed in lines 1440 
through 1490, including the intercept 
a, R, R1, F, degTees of freedom for f . 
and p (the probability ·of occurrence 
of fl. The probability is calculated 
with a call t-o he probability 
subroutine (GOSUB 5000). The ra· 
ti onale for the computa tionaJ 
algorithm is given in Veldman 's book 
(reference 5, pages 129 through 131). 
The same subrnutine can also be used 

BUl,LD VDUR COMPUT ER BREADBOARDS 
& IN'TERFACES FAS ER AND EASIER 

VVITH NE'W VECT D 1R ' P LUBBDRDB 
4610 series - for STD·B US· 
WW, solde1able and 
unpatterned models. 
4608 series - for hltel/ 
National S8C/BLC BO·WW 
sol:derable, ot unpatterned. 

8804 se1ries - for S-10i0. 
Five mod1els avai lable. 

4607 - for DEC LSl-1 1/ 
PDP8·11 , Heath·U . 

4609 - for Apple II , Super· 
Kim, Pet Cummodore with 
Expandamem. 
4350 - f(u Tl 980 
Computer. 

4611 series - for Motornla 
Exorciser, TM Roct<weU 
AIM65 expansion. 
Send for 1FREE brochu.ni~ 

12460 Gladswne Ave., Sylmar, CA 913.42; 1213} 365-9661 , TI\IX (910) 496-1539 
748010 

4"6 OttobH 1911? () !IYn P1>Wi<atioilil Inc C lrc le 363 0 11 lnQt.d')' eatd. 

New RACK MO U1NTI NG CAGES & ENC: LOS UIRES AVA.ILABL E. 
Every th ino in th Is ad is ava i I ab le th rough dlstr ibutors 
or tac tory direct from stock, ·f 110 t avaij latlle Io cally. 

http:brochu.ni
http:espeda.Hy
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- - - - - - -

to calculate the probabili ty of occur­ gression ·Other han the one presented signed by the read r. In fact, only the 
rence fort statistics, z, and chi-square her· , one of the primary s trengths of caJJing program is spe.cific to the 
(see reference 5). The program then this approach is ~hat the regression i~ regression. or correlation functions. It 
tests for another run or terminates ex­ actually calculated from the correla,­ would save tim to build a subl"outin 
ecution (lines 1510 through 1520). tion matrix. Consequently, i't is possi· li brary that could have general ap­

hie to .calculate corr-elat ions when p licability. Although vel ll BASIC 
Ex.tensions and Modifications some data is mis..si ng (di ffer nt Ns for doe not provide the mea ns for 

If the computer being used is a different pairs of variab1es) . mer-ging all or part of programs from 
Radio Shack TRS-80 Model I, the There are pitfalls when doing this,, tape to existing programs in memory 
correla tion and regression programs but unless there is a lot of missing (Radio Shack Disk BASIC does have 
wil l run as presented her"f!,, If the pro­ data (especiaUy on large samples), it a merge function ), ~veral software 
gram is being implemented on is quite useful. The actual correlation vendors c;urr n tly supply such 
anoth r computer, it is likely tlia routine could be modihed to handle uhlities tha t will do the job nicely . • 
most of the screen-forma tti ng missing data, and perhaps some 
routines will have to be changed. As scheme for d1fferent iaUy weigh ting Relerences 

Mier, Al fred. "The Micro·Malhematic1an."mentioned above, the regression pro­ observations might be includ d to 
fnt.erface Age. Oc1ober 19·79. page 39. 

gram can be simpli fied by replacing allow the user to modify various (Includes a discussion ol mal rix algebra .) 
the matri:x subrout ines with machine­ distr ibutions. Again , some caution 2. Adler , Alfred. " The Micro·Malherna11ckan." 

inrerlace Age.language malri functions (such as should be exercised wh n doing such 	 ovember 1919, page 30. 
(Discusses matrix inver.s10n.)

those from Racet) or with na tive modi ica tions to th , data. In any 3. Ker11nget, Fred N and Elazer J Pedhazur. 
functions 	 (such as exist in DEC event, if such modifications are Multiple Regress ion in Behav ornl 

Research . New Yor : Hou, Rmeharl andBASIC) . Tne numbe,r of val"iabl·es made, they need be made only in the 
Winstoo. l973. {See especially chaplers 3 

that can be used by the program can correlation subroutine - the re8,l'\es­ and 4.) 
be increased or decreased by chang­ sion program need not b touched. 4 , Rae.el Compule-s lnhniie BASIC. (Ma1rn< 

and string pac age for lhe TRS-80). 702ing only the initialized valu of ND in As a final not , the various 
Palmdale, Ora:nge, CA 92665.

line 1050 of both programs. The subrouHnes provided in this program S. Veldman, Donald_ FORTRAN Program· 
number 	 of variables depends on are sufficiently general so that they ming tor the Behavioral Sciences. ew 

York: Holt Rlnehart and Winston. 1967.memory size, but even on a can be used in o lher programs de­
16 K-byt:e machine the number could f"""""'---------------------------- ­
be increased significantly. r- - - - - - .,: 

All 1/ 0 of original data is handled · \A /. t h- • h •· t t 1· 
in the correlation-matrix subroutine I wwan1_ ,·1g . In eres ·• _ 
:·i~o;~~-~~~nt~;~:~ si~b~::r;::i':.· I~ I AND fMee c'hecks1 1 

1

decided advantage can be gained by 	
1 I1	 I, - - , • 

saving the data and matr ix on disk 
1 

ilh an tQUITJ\BL Mone 1 The EQUITABLE Money 1'v1;:irk t Account I­
rat her than on tape. Because the 	 E UI o 't' II'b d 'b d , Mar e Account you'll njoy: · h un 1es, nc. 	 ,
matrix can ·e save , it can -e use 3 Westc ·ester P1an1 
for input not only to regression but --, • High curren1 earn~ng . Elmsford NY T0523 I 
also to Oth"r pro.gram, s. O·n" poss1"bl" ' t Free d eck (of 00 YES.' I wan t ~~re compl t 

" " '" : -i-· or morel. information on th qui table Money I
addition to regression might be to add Market ccounl, Inc., inc luding 
a routine to allow input of the means, - •Low - r i 1t: potlfol"o. rrMnag m nl I c ;md e pense~. Pie se I 
tandard deviations, and correlation 1 • No -intern t !P ,~alt for send me a Pro~pectus so that I ma r ad1

rna~rix from the keyboard so that I-, withdrawals. . it careful ly bcfor I end money. soo ev I 
published matrices might be ana- ' lart wilh as li llle as ~me ____________ 

lyzed. The original input data can I $2, ~oo-add $100 or mo.re iri,......,.... 11 I 
aiso on an cou - when v -·ryou hoose. .<\(ldre~'-----------I b saved tap d ld b 
used in the regression program to For more information • nd a Ci1vI 	 I 
calculat pr d iet d values of y and Pro pectus, maH thi coupon or 
residuals. I phone tol!I fro.e, any time ,: sr.'1" Zrp I 

The keyboard da ta-entry rou tine 800-345-8540. TC'lcphone __________ 

(beginning at )line 42h10 of ~h~ ~orrelad- I In Pit., l -BOO-Go2·Sl HO. h Thi oN' ' ..,' ;:'..~,~::1.1>I•1n <.o~e ~ tern~;·~~a~~':x	 .1ies. IIf
hon program is rat er pnm1tiv an· 	 lifH it over 12U llarJ\ in\ILE nt ·1A.d\•i ed by Theo EQurn B ET , wE EQ Oye o 1m exper ence. I 
include no means for verifying the (f)"
veracity of the data-such a check Lii 8 .I 
m thod might be a useful addi tion to • ,,___r:- ,, _j dr~ M .,,,,,,.,-- rrl•• ···-• I.. l' u cJ ~Q~lnLEY MARKET EQUITABLE

111the ,program. While th re are tech- ~ --· ·" ~·' ~ -, · "' 1 1 ACCOUNT.1 i.'1.ho.lh t.."l\ \l lllL"tl "'u~.,r~ 1111 llM.11 il4fUl1Jl l ~ LLIC"A..,\Uf.tlKt." 

niques or calculating a multiple re- "" ..~••~ .1i.. 1.: n11 1~,., ., ''"' "'' ,, ,,,,., ""'''"'"''"' M""'' 
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IDBits and Bytes • 

There are no "secrets" jn this arbde. 
I w i11 simply show you some tricks 
that can be performed with UCSD 
Pasca I. Uk many programming 
tricks, ~hese are of interest for ~wo 
main r asons : to eas compH ated 
system pro~n1mrning and to en­
courage fun programming. 

All of the fads that ] use can be 
found in the documentation availaMe 
for UCSD Pasca~ (develo~ed at ~he 
University of California at San 
Dieg ) . However, these features hav,e 
b~en documented very lightly up to 
now, with little or no explanation . 
Before I aHempt to explain them J 
wa nit to cover myself as follow : 
everything in this a rtide has b en 
tested wHh Apple JI Pascal (both the 
original releas.e and ~he current v ,er­
si.on 1.1) . Except as noted, I beli ve it 
should apply to other versions of 
UCSD Pascal - but I don't guarante 
it. 

Be warned: If you employ these 
tricks, you will abandon some of th 
safety features of the Ianguage . This 
could easi]y result in incomprehensi­
ble hugs in your program. Even if the 
program works correctly, you may 
run into trouble when you try tc 
mod ify it. You shou]d also be aware 
that tricks that work with your p:re~ 
sent system. may not work with an 
updated version. Furthermore, the 
people who sold you your UCSD 
Pascal are under no o bl iga tion. to sup­
port any fea ,~UflfS that they don't 
document themselves.. 

And Other 

Binary Wonders 


D.:n1 id c·~sel"l!S 
App.le CornpuHir I 11c 

10260 Bimdley D.r 
Cup~rttn,o CA 95014 

However, i.f you study these tricks 
you'll b ab le to do some th i ng~ that 
are otherwise imposs.ible . You'll also 
gain some insights inlo how the 
system works wh 11 it runs a Pascal 
program. You will find thal your 
Pascal program can treat m mory as 
a collect ion of by tes, which are in 
turn made up f hits; that da~a types 
a r more changea bJe than they a p · 
pear ; that A D, OR, and NOT are 
more powerfuJ than you thought; and 
tha t you can access sp,::dfic machin 
locations in the same way you would 
with the PEEK and POKE keyword 
of BASIC. 

Background 
Th origi na 1 definition of Pas.ca I is 

contained In the PascaJ Use Manual 
1:md Repor-t by Kathleen Jensen and 
Niklaus Wirth. I call this original 
d finit ion Classl al Pasca I, in orde r to 
dist inguish it from U SD as.cal.. 
Classical Pasca l was intended for use 
as a teaching language, and as such it 
embod ics many eat ures that support 
~good" programming practice . 'It even 
has fea tu r s that enforce good pra ­
fo:: • 

Good practice, in program.ming or 
anything else, depends on what 

P,a:scal 


you're trying to achieve . For example. 
suppose you're developing a driver 
program for an exotic peripheral 
dcv ice . T he quest ion is, can you do 
the job conveniently and efficiently 
with normal good-practice program­
ming in Clas.ska] Pascall And ~he 

answer is , you could-bu t you'd 
pr fer to circumvent the strktur~s of 
Classical Pascal. Perhaps you'd li ke 
to treat an integer value as an array of 
bl ts, or access a mach ine loca tion by 
its pliyska I address wi thout ~sing 

mach in~ language. 
A major assumption of l<1ssical 

Pascal philosophy 1s strong typir1g 

(ie: any value represents dala of one 
type only, and it can not be directly 
interpreted as if it were of another 
type). Jensen and Wirth did p ov lde a 
m d1a11ism fo r def a.ting strong 
typing - th e free-union re co rd 
variant-but they d idn't explain its 
use in the Pascal User Man ~w l aud 
Report . [ wiU do so la~er .in this, 
article . 

Another assumption of Classical 
Pascal Is that there are only two 
bool an values, represented by the 
built-in constants TRUE and FALSE. 
But in UCSD Pascal, a boolean value 
can actuaUy be any pattern cf 16 bit 
and it is inlm·preted as either tru or 
false . T he hoo]ean operators AND, 
OR, and NOT are usually assumed 
to do single op a tions on v Jue o 
TRUE and FALSE; actually, how-
v , t·hey are bitwise togictil oper­

ators with 16-hit ope.rands. This per· 



mi ts some us s. of boolean valu sand HIGHER -NUMBERED lW'TE: LOWER- UMBER£0 BYTE 

opera ti ons that are norrnally not con­

sidc red part of Pascal. 


Repres nting calar Value 
ln order ~o understand and apply 

!h se special t chniqu s, you need to 
know how some of the data typ s ar 
r pres nted int rna lly. The following 
sections provide details on how da ta 
is represent d in bina y for each 
sca!ar da~a typ . A later ection deals 
with arrays. (By the wa}', when 1 say 
~stafor" ! don "t include the real-data 
type. Jensen and Wirth define the real 
typ as a scalar type. bu t then they 
continuall y modify by saying "any 
sca rar type exc pt rea l." The fac t is 
lnat r al types a re not very simila r to 
other scala.r types and I consider them 
a differ nt category . If you're a 
puri st, you can whisper "except rea l" 
each time the word Nscalar" app ars .) 

Th basic uni! .f storage in UCSD 
PasciJI softw<1r is a 16-bil word tha t 
on ists of two 8-bi~ bytes (on most 

microcomputers}. The least-signifi-

LS 14 13 J2 U 10 9 a 6 5 .. J 2 1 0 

BIT NUMIBEHS 

Figu re l; Representtilion o a l6-bit word in UCSD Pascal. Every nonpacked scafor 
tmlue is represented as two 8-bit bytes; least-significant blts are stored in the lower­
twmber.ed byte, while wost-sig11ificcint bits nre stored in the liigher-ne1111ber d byte. 

cant byte is at the lower of the two 
byle addrl.C'Sse . Figure l hows how 
to visua.li:ze a word; the least~signili­
cant bit is bit 0. Every nonpacked 
sca!a r val u ~ is rep r sen ted in or1e 

won:J, as a 16~bit binary number . 

Integer 
An in teger value is repr sented in 

one word as a binary number, with 
the least~significant bits in ithe low­
numbered byte. Two's-comp lement 
notation is used to represcn t negative 
integers; thus, the most-significant bH 
o the binary numb e is a sign bit f r 
tlie int gcr . lf it is a 1. lh in1t ger 

va lue is negativ and must be int r­
preted accordingly (s ·C table l }. 

Characters 
A characte.r is r·epresented in o n ­

word by its. ASCH (American Sta n~ 

dard Code for Informa tion Inter­
change) code, Sine ASCII codes are 
1n the ra.nge O through 255, they only 
require 1 byte; the character code is 
represented in the low-numbered byte 
of the word. (The most-significant 
byte contain Os.) 

B oleans 
A boolean val ue is rcpr scn~ed in 

' 

MODEL II D,ISCOUNT 
-

MODEL Ill 

TRS-80'® BUY 
DIRECT 

26-4002 
6 4K 1 Drive 

$3297.00 

COMPUTER SPECIAL.ISTS 

CALL US... 26· 1062 l oK 111.. __ . _ . . _ .. .84.9.00 
26· 1066 dK I ll 
WI?. Orive~ . RS232 .. _ . . _. 1077.00 

We carry the full line of 
TRS-SO Compu ters. All 
so ld al Discount Pr icf!:s . 

WRHE US FOR A 

FREE CATALOG SAVE MONEY 
1800-841-0860 Toll Free Order Entry 

- - ---

INo Taxes on Out Of 
State· Shipments 

DOWNTOWN PLAZA SHOPPING CENTER , 
DEPT. I 1' 

115 C. SECOND AVE. S.W. 

I d. . 5. h" t CAIRO. GEORGIA 3l 728 rnme 1ate 1pmen . 
· ~ 9 12) 377-7 120 Ga . Phone No. & Export 

Fro·m St·ock on Most Items r•~-ao 1. G ,..1,•••••.i 1Hd•"'~·~ ~• ih••o.,dyi;.or9 . 

A copy of the monu foc l\Jrer·s war· 
ronfy con be ob1oijned f ree u pon 

s.pe,;lflc wrlltel'I requ ~ t 10 tnc 
EIS>c1ronfc's Deportm n1 of our 

I -Coiro. Georgia Relo il S1ore. 

' 
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soi-~-core 

HERE'S A NEW CONTEST 
YOU'LL LOVE TO ENTER! 

Submit your favorite m1cro-comJ)uler 
game program lo the · Dirty Boo ­

co11tesl You can wm an expense-paid 
trip lo fabulous New Orleans and 

enjoy the excll1n Fmnch Quarter 
and al I that 1au. 

The " Dir1y Boo - will expose your 
bedlime games and programs 10 
thousands o! prospective buyers 

when !he premiere issue 1s 
published 1n 11\9 Fall 

Oirscr <ill mqu"' ~ tor subscrJPt•Oft 
rftto11nar.on and futritt>t dt>rarls on our 

clo Ths Bci11rtion 
StJesl Pre~ 

3225 Donny Pa11t 
NewOr/Hn~ 

(MBiillrleJ lA 7000:? 
(504) 455-5330 

ATTENTION GOVE'RNMENT DP 

USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government 's GSA Schedule, including 

Apple, Cromemco,. Micropolis 
and eequa Computers 

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 morn information or to receive our catalogue of 
products rep.resented. 

2:5 W l St.re !, nnapolis, MD ~ 1.401 - (JOO 26 -650­
13A Alleghen)· venue, To~ ·ou, m ~ 1204 - (301) 296-0520 


9330 Georgia Avenue, Sih•er Spring, MD 20910 - t30 I.) 588-3748 
66i Backlick Road, pringfield, 221 50 - (703) 644-SSOO 
urn 3 , 2442 Rout 38, Cherry Hill, J 0 002 - (60917 9-0023 

Cal er outside metropnlitan a ea served b our s1ore 

Plea e call t30J >26 -5 01 


011~cer Opportunities _11oiloble * A 11 J:....quol Opporl!lnity Employer 


, 

Store<! Number 
integ1er 
Value Decimal Hexadecimal 

0 0 0 

32766 32766 7FFE 
32767 32767 7FFF (2u - 1) 

- 3-2766 32768 8000 (2 1 ~) 

-32767 32769 0001 

-2 65534 FFFE 
- 1 65535 FFFF (2 1• - 1) 

, Table 1: Two's-complement notah('m , 
Botll positive tmd negative integers are 
represented by using tli e nrm~­
s igpi ificant bit as a sign bi!. Negll tive iu­
leg.ers are t.>presented as binary 
number~ in tile range 32768 ~o 6553S. 

one word . The logical true or fals 
value is repre~nted by the least­
significant bit of the least-significant 
byte . For most purposes, this is the 
only meaningful bit and all others are 
ignored - but read on . 

User~Define.d Scalars 
When you dedare a user-defined 

scalar type, each of its value identi­
Hers is asso ia ted wi th a.n ordinality 
value ; the first one decl<1red has an 
ordinality of 0, the next has an or­
diriality of 1, an d so for th . .for exam­
ple, the declaration: 

VAR DAY: (MON, TUES, WED, 
THURS. FRI. SAT, SU, ); 

creates a variabl DAY whose possi­
ble values (at the source program 
level) a re MO through SU . Thes 
ar associated with the ordinalities O 
through 6; thus. MO corresponds 
to 0, TUES corresponds to 1, and 
SUN corresponds to 6. lf DAY is as­
signed a particular value, such as the 
following: 

DAY:- WED 

the value i r present d in binary as 
the number 2, because WED cor­
r· sponds to 2. 

lrnplkalion 
By combining this information on 

Circle 92 on lnqulry c.arcl. 
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r,epresentation of s.calars with the 
following focts about the ORD 11nd 
ODD functions, you can do some in­
terest ing tn ings. 

The ORD and ODD Fun tio11s 
The fam iIiar ORD fu nchon acoepts 

a rwninteger scalar value as .its pa­
rameter, and returns an integer which 
.f !he ordin11 li ty of tha~ value wi1thin 
it type. Th is is done in a strikl ngly 
simple way : ORD merely returns the 
very sa rne va Iuc that was passed t·o j t , 
and since ORD is, by defin ition , an 
inlc:ger function, the returned valu is 
now interpreted as an integer_ The 
method works because every non­
packed scalar value is represented in 
the sam way : as a 16-bil binary 
number_ The integer v<1l1.1e of th 
binary number is the ordin11lity of the 
scalar valu . 

T h ODD function accepts any in­
~eg r as its parameter ; it returns true 
if the integ r is mid, and fals . if th 
integer is v n . Notice that odd and 
cv n depend only on the last bit of an 
i11teger value (you will reca ll that true 

a ncl false depend onJ y· on the last bit 
of a boolecm va lue ). ODD actually 
f'el urns ~he same value that was 
passed to it; ~incc ODD is, by defini­
licn, a bool,ean function, the returned 
va!ue is now interpreted as a boole.;m 
va lue. 

This implies tha t the binary form of 
any scalar v<'liue can be in terpreted 
according to its origjn <'I I type, or as an 
integer, or as a boolean vafoe_ 
Acc;ordingl y: 

• To in te.rpret the binary value of any 
nonin leger scalar Sas. n integer, use 
ORDS(S). 
e To interpret the bin;uy valu of any 
integer as a boo]ean, use ODD{N), 
• To interpret the binary value of.any 
nonintcger scalar X as a boolean, use 
ODD(ORD(X)J, 

lndde!ltall y, the SUCC and PRED 
functions work by simply increment­
ing or decrementing the binary value 
of a sea lar (i ts ordina Ii ty ) and re turn­
ing the resu!t as a scalar of ~he same 
type. 

The program BlTFIDDLER Histing 
1) is a simple-minded application of 
these ideas, it allows you to see an in~ 
leg valu as a list of bi~ values, set a 
selected b]t, and d ar a selected bi . 
In order to do lhis, it makes u e of rt he 
fact that A D, OR. and NOT are 
'16-bi t operations. It sc ts up an array 
of 16 integer values, each of which 
!las a I in one particular bit and Os in 
all oth r bits {th values are powers of 
2 }_ 

Each 0$ these pow r-of~2 values 
can b uscd in the TSTBlT function to 
test the corr sponding bit of an in­
teger via the AND operat'ion. The 
res uh of l he A D is 11 non:rero int g r 
if the trsted bit is a l , 11rid a O integer 
if the bit is a 0.. The SETBIT pro· 
cedure sets a b it by using the OR op-
1·a tion, and the CLEARBI pro ­

cedure d ars a bit by using A D 
OT. 

o ma kc these operations possi b!e, 
th integ r val u s must firs~ be con­
verted to typ boolean by the ODD 
fu net ion . Then the booi an operat ion 
(AND, OR, or AND OT} is per· 

OIVIDiG 

Sales 

Wri re &· rcq~en 011r FAMOUS C~1alog ! 

~h;•drt<I\ ,g ull1lrtol1 or p 1~diia\"f1o m, ..,.~ 


..,,•L'lonu•~~ c'h "' SD~ Y. ~l\SH'l . Y~CTOfl, 
CO Dl·Ul!Ot.IE, MA:T TEL. SHARP. CA.NONI, 
1nit an 114it en•• ,100 mt:n'( 1·.a li"t h~rr-! 

II.JI fil'J~ - 1,1rr1W"ic tg. ftl.Jo.wrl.iiftJy~ ~.t.u~ Mi tu/k'.f• 

trt:Jt~ .wJ.li(l~ • IJtJf' 'll!:ft: wt~ i'llD'il' ZIH;Q<lllJ-oOr!' 

tar ly!KJir.,"-'c1.J orn'Q.11. tAAt 'fWJf 171N-f Q t r.ur 

"'11" .a:'nY'/'l'fd. ;Pfl!tirl . ~ '" ' itclrT.W~ tJ t1 rt.<1 ....u 

t/tl' .,ddid1 IM .t\Mtd. 

M1 l'lw"!1Lim ll'l1!¥1'~ iilJKll ,1'14JllJIJm9' $".S& 

,i:t;.11 or4ffl ll'11,tl'G t ur ...,r,1.¢.illr.iOn•nd .,,i:n,ot,.n['llf, 


IPR~N r rns 

1460.00 11~9 95 
11~ '> . DB l~9.95 
99S 00 1~9.9 5 
TO~S .DB 1199,95 
1810.00 1695.00 
~ ~5 DB l:tg,9S 
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listi11g 1: The B/TfJDDLER µrngr,un use-s the ODD a.1d ORD fu rrclfor1s to rneirrip~late 
data ty10ies . lt1 ~he TSTB!T fum:tiot1 and th11 SETBIT l'md CLEARBIT µrocedurE?s , ODD 
is used to corttierl in~eger tialues it1.to typ-2 boolean so that a bitwise boolean Opi>r:ation 
~,an be performed. (ORD then 0011ve~ts t f1e result back to type i~deger.) 

PROGRAM lllU'IDDLER; 
{~!his program ~e~ an intege r valu~ from h~ keyboa~d and 

disph.y.e i s value as a l ts of 16 b t values . Then it 
se s a sp d fi ed bi • displays d1,e bit values again. cl au 
a 1>pecifiecl bit , and df splays once more: "'> 

(~Declare a subrange yp for indexi ng the b1t~ of 
an integer valu :"') 

TYPE BITNIJM.BE]{ • ~ • . 15; 

("'Declare. an array of 16 1n egel's - one io eacn b:I t 
of n 1n· eger value;"') 

VAR 	 flll'VAL : ARRAY [JHTNUNBER] O'F "INTEGE:R 0 

l ~ SUNUM13 ER ; 

rn~uH. mJM.llE.R: INT:EGl!R; 


("'A procedure to in.i ' ialize th' 1nray so that each SUVAL [l] h s 
l ln bit I and ~·s in all other bits :*) 

PROCEDURE. 1NIYIALIZE0 
VAR l :lH'lmlJMBE:R. 
llE.G! 

SITVJ1L [~ ] :~ 1; 
FOR r := l ro l5 00 llIT'VAL. ( l] ;• 2*lllT'VA.l. [l-1] 

END ; 

(*A function o re UTn t .:ue if " p1;1rti cuhi: bit of an integer value 

is a l , OI' f lse if the bi is a ~:*) 


FUNCTION TSTB IT ( B 1 TPOS ; lllTNUMBER; r.l: INTEGER) : llOOL. E:AN ;. 

!IEGrn 


TST!ll1 := ORD ( 

O:Oll (N) 

AND 

ODD(BITWll. !BITP-OS]) 


) 

v~ 
E: O; 

t*A 	 [Hocedul'e to analyi:,e an integeT val g ,e 1;1nd r epoi:t eac.n bit : "'> 
PROCEDURE ANAL'lZI::( : INTEGER}; 


VAR l: BltNlfM.SER; 

l"IEGI 


FOR I := G' ro 1S DO BECrn 

WRITE('lll •, I , ' of ", N, ' s a '); 

IF TSTBIT(l , N) TIIEN WRlTELN('l') 


ELSE WRITELN("~'> 


END; 

END; 


('*A proc.edu r~ to i;;et (to 1 > a part i c.ul<n: bI ~ o .:in l :it1;<se r ·~a(· i (lb I~:"') 
PROCEDURE SET!llT (~ltPVS: BIT UMBER; VARN: l~tEGER)· 

!IEL;IN 
N : • ORD( 

OllDHl) 

OR 

01)0 (ll!'rVAJ ... [8 Lt1:'0SJ) 


) 
END ;, 

C*A procedure to c l ea (to~) p rt cuJ r bit o( ~n tn t •g ~ v. tlab l · =~l 

PROCSD1Jll E CU.It.RB LT (Bl TPOS : B IWUHJl ER : VAR ~: I 'TEt.;E I< ) ; 
!IEGL 

:= ORD( 
ODD(~) 
ANO NOT 

OIJ-D(l:HTVA.l. [IH'tl'-OS] ) 


> 

fo:rmed. This gives a boolea.n r su It, 
which is converled hack to type in­
teger by the ORD fo nc tion . 

The boolean c:onstan ts FA.LS E and 
TRUE are always represent d as the 
16-bi t binary numbers 0 and 1, 
respectively . ORD(FALSE} i s 0 and 
0 RDff UE) is . In other word , 
FALSE has Os in all 16 bits, while 
TRUE has a 1 in the leasi~significant 
bit and Os in th - oth r 15 bits . 

As the BITFIDDLER program 
shows, there are other boo lean values 
besides FALSE and TRUE - val ucs 
that have ls in other bit positions 
besides bit 0. I call these other values 
st range boolean values. For exam pie. 
ODD(3) is a boolean tr u value but [t 
is strange - it is represented by the 
16-bit binary number for 3, not 1. It 
1.i as ls in both b it 0 and bi~ 1. 

Use of Strange Boo leans 
Jn the BITFIDDLER program, we 

deliberately created strange boolean 
values, but you should be a ware that 
a strange value can arise inadver­
ten tly. As shown above, ODD of any 
integer except 0 or 1 w iU give a 
strange value; the resu 11 is also 
strange when you complemen t a nor­
mal boolean value by using the OT 
operator, becaus ls app ar in bits 1 
th rougn S. in bo th of these ca.ses, 
Classical Pas.cal says the result should 
b either TRUE or FALSE. 

You migh t wonder how stra ng 
boolean values can work correc~ly in 
JF, WHILE, and REPEAT statements . 
They work because tb syst m 
ignor s all b it excep t the least­
significa nt bit when it looks a.t l he 
boolean value in an IF, WHILE, or 
REPEAT . Similarly , when two 
boolean vafoes are compared., all bits 
except the least- ignifica nt bit are 
ignored. 

But CJ assical Pascal a JI ows o ther, 
less obvious us.es of boo.lean value : 

• A CASE statement can be controlled 
by a boolean value {w}th casc-s \a& 
b led TRUE and FALSE). 
• An array index can be of ly pe 
boo]ean . 
• A FORstatem nt can h v - a boo] an 
cont rnl variable tha t goes from one 
boolean value TO (or DOWNTO) 
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! istfrig 1 co11lim~.iu1 ~ 

BE.G [ 
I 1TlAl17..E ; 
l 'NUl.'1 : • l ; 
llEPl::llT 

( •Gt: r nurnb0;:r f ro1:1 uR~r: 

RlTt:,( 'Typ e a n inreger (-ltjltjl ro qui•) ,; ' '; RE,\LILN ( li'Q;>;U ) ; 
• UHB EK :~ I NUH ; 

(*De~onsrrare resc i ng rhe bl s;*) 
A Al.YU;( , LJIM.BER) ; 

(•Uemons ta e settin~ a bl ;•) 
WRITE'.('Set wtiar b l r in he lfalue • Hlll':R , ' ? ' ) ; REA.01..f'l( ! ) ; 
S!':TB[T(l , ~UM.BER); 

iiMl..'iZ£( UMSER) ; 
(~Oemon!i . rar e clear i ng a. blr :* ) 

Rl n.( 'CJ ca r wlrnr bl in rh val •1 , !llU llE'.il , '~ ' ); RE.Aill. ( l) ; 

CLEARBI T( l, NUKBER); 
A l\l.YiE( UHB£R) 

U TlL l NUM • - 1 0~ 
ENI>. 

another boolean value. You'll have lo determine thi 
• A set of booleans whose possible answer for yourself, by experimenta ~ 

memb r are the values TRUE and tion. There arc now so many versions 
FALSE can be declared. of UCSD Pascal that I don't know 

how ach of them deal wi th, say, a 
These us s may !>e· m unusual. but st ra.nge boole;in value used as an 
th y'r normal in the sens ithat they array index. Some versions cannot 
arc pa rt of Classic;i l Pa.seal. How do handle strange boolean values in 
these uses work when a strang these sit uat ions. (The current Version 
boolean valu is invo]v d? l . l r·elease of Apple JI PascaI does 

handl strange boolean values cor­
r ctl y in all cases.) 

Representation of rrays 
A nonpacked array of scalar valu~ 

is repres nted simpJy as a sequence of 
words , with ach word conta.ining 

n scalar value as prev iou ly 
describ d . 

When the array is packed, each 
value does not nece s.arily tak up 
one word. The word is till the unit o 
storage, but each word can contai n 
more than one value if i l has enough 
bits. Con ider th declaration : 

VAR OCT AL: PACKED ARRA YIO .. 63] 
OF0..7; 

which creates an array OCTAL of 64 
e?ements. Each element is an integer 
valu in the range of 0 through 7, and 
requires 3 bits . Since ;i word contains 
16 bits, 5 array elements c:an be 
packed into a word. The elements are 
packed so tha t the first element is in 
bits Dthrough 2, the second is in bits 3 
through s. and so on, to th fifth ele· 

Circle 126 Ol'I ln.Qu1JY card. 



men! in bits 12 through 14 . Bit 15 is 
unused . The next dement goes in bits 
O through 2 of th next word . 

The foll owing sped fie cases are of 
particular in terest: 

• A char va lue requires 8 bit . In a 
packed array of char, eac:h word o 
storage contains two char v11lues: th 
first !s in bits 0 through 7, the second 
in bHs 8 through 15. 
• A valu of the subrange type 0 .. 255 
• lso requires 8 bits and can b 
th ughl of as a "byte~-~yp v<1lue . 

Storage in a packed array of 0 . . 2.55 is 
the same as for packed char values . 
• A boo lean v01lue require onl y one 
bit; in a packed array of boolean, 
ach word contain. 16 values, T he 

fi rsl valu is in bi~ O; the last is in b it 
15. 

T he abov applies only as long as the 
variables remain packed . Whenever a 
val uc ls unpacked from a pack d 
variable, it is expanded to occupy a 
Full word with Os in any "un used~ bits . 
This occurs when ver the val ue is 
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used in an expression . 

Free:-Union. Variants 
An ordinary variant re.cord has a 

tag-field valu that is stored as par t of 
th record. Yo ur prngram c<Jn use the 
tag-field value to determine how 1thc 
varianl data is in~erpreted. This is 
u eful when the variant d ta is of a 
specific type; the tag field serves as a 
sa foguard against m isi n terpr ting th 
variant da ta. 

Here, liowev r, we are in terest din 
purposely in terpreting the same data 
in more than one way . Th Ls can be 
acco1nplished with an ordi nary 
variant record: simp.ly ignor the ~ag 
field . If you use a free-1mion variant , 
you can elimina te the tag fieid 
a hoget her i thi . saves m mory and 
also ma k.es the rnaneu ver a little m o.r,e 
obvious. 

A free~union variant looks like an 
ordinary var iant, excep t tha ~ the tag­
fi -Id iden tifier is omitted . A tag ty pc 
is st ill requi red , as are case I a bels. Fo r 
~ample: 

VAR FOXY: H ECORD AS OOOLEA N OF 
FALSE: (lNT: I ITTGER ); 
TRUE: mooL: BOOLEA l 

. D; 

ow FOXY.INT refers to a value of 
type in teger 1 and FOXY.BOOL refers 
to a value of type boolean . Both re er 
to the same word of data. The labels 
FALSE and T RUE, corresponding to 
the tag ty pe BOO LEAN, are chosen 
as a matter of convenience; you ca n 
use any type that has enough possible 
valt1es to use as case labels. 111 the 
BINARY program sh own in Iist ing 2, 
the type THREEWAY is declared 
solely for use as a tag type for a free 
union that lias three cases . 

In the BlTFlDDLER prog ram, we 
us d the IN]TlAlIZE procedure to se t 
up an array of integers, each integ r 
having a ]. ~n one bit , and Os in all 
other bits. T h is was accomplished by 
making th value of each integer a 
power of two . ln th TSTBJT furn:· 
ti on and the SETBIT and CLEARBH 
procedu.11es , we used O DD to convert 
on of th se in teger values to a 
boolean value wi th a. l in a pa.rticular 
bit . 

[n the Bl ARY program we use a 



fr union as a mol'e powerful means in teger. a boolean vaJue, or an array 
of accessing individual bits of a of 16 boolean values_ 
boolean va lue-and more. This is a 
thr e-way free union that allows the Multidimen ional Array 
sam word of da ta to be trea ted as an When you know how to access 

l ting 2: Tlr Bl ARY program employs free 1mion to access tl1e indiuidrial bits of i1 

word. TJre word can also be acceued as an integer or a boolean. Tl'1e distinction is made 
i11 !hf fie ld of Ilic record VALUE; l11C Bl OUTprocedw·e refere11ces VALUE.BITS witfi 
11 subscript to access a bit, while tlie 1111arn prog am refe:rences VALVE.INT to access t/u_. 
wora ns mr integer. or VALUE.BOOL to ace ss it iu a bool mi . 

PROGRAM !l lNAR'I' ; 
(*This progi:am r akes an inreger ·.,aJue ' ram •he k.eyboarj rond 

displays i~s value as a 16-bi r binary number by •r a ring f r as 
a packed army oi l6 oa<'- b.1r boot ~an -ll u~- • Then ft'·I r-. 
r tie. value as one 16-bi booJeao value, colllli!em.ents ! r, an.J 
a~ain di~plays the resul as a 16-bit binary uu~b r: *J 

TYPE 
A r ype to use as tag type in a )-"''<IY fri.e unlon : *l 

THREE 11'1\' • (.A,8,C) .~ 

(*An 1 ndu>C rype for l6 - c1 cmcn llr'rll}"S : *') 
!ilTl UEl(.!il .. 15; 

( :i.All r:ray yp o{ 16 bool ·ans , euch <>il•' f'o: J) r~seO) ,..ct a-; " lli ... } 

BlTA.RkAY • E'ACKE.D l\RRAY [B Ill DEKI OF 1.1001.F.At\; 
(""II u :ee uni 011 recot"d yp , whl ch can r ·"-P!"'~~nr- an i ~ "g~r. 

oc a bir a r ray, or a boolean; sace l6 bi rs in dll ca~~• : ~, 

THREETYPES•Rl=:CORD CJt.~E ' HREl'.lllA'f OF 
A: (tNI:l TLG [R) ; 
~; tlHTS: i\ITARRA'!'); 
C: (SOOL: !100LEAN) 

cNLI ; 

VAR 
(*•\ gent!l"al ind!.!x lllt'.J able: •) 

l: t 'T fc;GE!t ; 
(*A ~arlabl~ of ~ h~ free un on type: "") 

VALUE:THREE l'Y'PES; 

(*A prac~du r ~ which rak~s a par~~~ er ~f (r~e u~l~n r ypc . 

t £.;"ts it 4s a b t ar['a)', and ""r l te.i; • ht! I~ bi ~s ()u' 

as l's nd ~·s: •) 


PkOC~DU~E ~t . OUT(. ~M:THREErY~ES); 

(*An i~d~K vari ble: •) 

VAR l<:!HrlNUEX; 


tH. ,[. 

(*.':ica11 •he lt':i btr-. 11108r ltnilic:1nr flr-.r: 


FOR K:•l.5 ()QI I TO CJ DQ 


{ l l hc b l r 1s "• rue , " wr l r- .:i 1 ~ tf i ~ ' !l " l ii l '><! , " wr l • " ,, (~ ; *) 


lF NUM . ~ I1 !KJ TH~ - WRITE.(' J ' ) 

El.St: Kirn( 'fj!' ) ; 


klTE.LN ~ 

EN!l ; 


(*Main progr ~ : *) 

B~Cl 


( *Pro111p r 11e user for a ecimal in egol" : *) 

'RlTE('Type Nu~ber: ' ) ; 


( *S{or t r as an Integer value : *) 

RE.ADLK(VALUE . [ 'T) ; 


( w~ite t as a bina ry intege~ : *) 

SINOU'T(VALU.E'.) ; 


(•Complemen t he valu as 16- bit boolean: *) 

\li!t.lUt: . BOOl.:• OT \11\!.UE . !lOO L; 


{* 1r1 r1: 1 a b 11 . ~y ~ntege;i: : *) 

!IUWUT(Vi\.l.UE:) ; 

llRlTELN 


ENO. 

data in memory in this fashion, the 
rep .resentation of data val u es 
b comes m re interesting. Consider 
mu ltidimensional arrays. 

When an array has more tlian one 
index, the last index vari s most 
rapidly and the first index varies least 
rapidly. For example, in a two. 
dimensional array the second index 
an b thought fa a "column~ ind x 

that steps along a row, and the firs t 
index can he thought of as a urow" in­
dex that t ps from one row t th 
next . The elements in a row are con· 
tiguous. in m mory. Another way to 
think of this is that the declara tion: 

VAR T ABLE: ARRAYI0..9. 0. .41 

OF INTEGER: 


xactly equiva len t to: 

VAR TABLE; ARRAYI0..91 OF ARRAY[O.. 
OF INTEGER: 

Th ARRAY[0..4] OF I TEGER is a 
one·dlmensional a rn1y , so i ts 
el ,ements are con tig uous. T!le 
ARRAY[0 ..9] OF ... is also a one­
dim nsional array whose elements 
are arrays. 

Beware of mul tidimensio n al 
packed arrays! Remember that for 
each dimension of the array, the unit 
of storag . in to which values are 
packed is the word, so each array tha 
makes up the multidimensional array 
occupies an integral number of 
words, with possible unused bits_ For 
example, you might decla.re an 8-by-8 
packed array 0£ boolean (1-bi t) 
elements: 

VAR X: PA ED AHRA YI0..7,0.•71 

OFOOOLEA ; 


[f you expect that X will be stored so 
that all 64 elements are contiguous 
bit wi.thin 8 contiguous bytes, you 
are wrong. T he declarat ion is 
equiva.lent to: 

VAIR X: PACKED ARRAY[0.. 7J OF PACKED 
ARRAYI0 .•71 OF BOOLEA ; 

Each row of X .is a packed arrayto ..7] 
of boolean, and occupi · S on word : 
16 bits . .not 8. X contain.s eight of 
these words (16 bytes); the most ­
s]gnificant S bits of each word a re 
unus-ed , 
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The By le-Oriented Procedure ·. 
There is ye~ another way around 

the strong typing of Pasc:a1- the use 
of byte-orient,ed procedures. UCSD's 
docurnentat1on describes HLLCHAR, 
MOVELEFT, MOVE RIGHT, SCAN, 
ancl SlZEOF as subroutines or work­
ing wi th packed arrays of haraders. 
The dornmenta tion men tions that the 
source a rid dcstlna lion parameters or 
l hese rou tin s a re not type-c:heck d, 
and , in fac t, you should really think 
of them as ubro utines for working 
with ranges of memory bytes. If you 
ha vc the cl da ra hons: 

VAR al ; PACK D ARRAYI0 .. 151Of 
BOOLEAN; 

BOOL: BOOLEAN: 

then you can transfer the va l.u of 
BOOL into the bll array BIT by 
m ans of the foll wins st temen t: 

MOVELE FT WOOL. 1:1rr, 2) 

which moves 2 contiguous bytes (one 
word ) withou t checking data lype, 

PEEK and POKE 
When yo u're writ ing in Pascal, 

there are very f w si tuation wher 

Collector rEdition 

BYTE COVERS 

Thr, 8'r'tC' W•('rs she>'hin ~ 1~ •""''•"1ll.!i1J~ • lit!'..1u11 

tu1 C C'Cf<ll Ee. •.;in P.orol& E;K;l• lu cob or.,I 1~ 1 • < 14· 
1r.o:;IU(l•1'9 a I ·,_ - OOl'dl!'• afll:I •S Pll'I ol 11~ ed•loen stroett, 
l"l'<ted 10 500 po1n 1 ~ Wt1l'l 11umoors 2 ,, 6 7 an(] B a1 
00-Lll)flS gl Gni~ 100 prl'il~ ;u>;i $<ln1C qu m111(!'c!; 8 1e oel)' 
IQo. t Th~ a~'51 Rooc1 TtllO!l'f ha~ pc1wo"' ., •n;t'..Cc.lr,(1 
S'!lr>ed and nlJ!l'.tloeted ~ac~ ~·r A Cl!'t•ll(;al~ OI Aulh!ln­
loC•I)' ac~OO"l)at\H!S l!.lCl't jlr"l l lj•JillSll(een;i 1IS CllJll!oly ilNI 

111ed ilUJr'lber 

C.dl~1~1 Ec.J111l:J111 P11r1L'!i a1c i..:.Jildu • µjp_ka eo 1.a1 10 

.h'Qd ibendflt.J 0 ll'io' ilri!' !oil p~.:~tJ IH~I d1l"" Tti8 J)f -.:0 ,c.11 
""ICh 011nl I!> $2-1) P' IS SJ r r 51t:~M1 1 1"fll ·~... po:-..1 gL" .; 11td 

hamdh119 (:66 Ovl!'SOOSI Cclll!C101 l'1on1s 12 arit ~·~•Intl!~ 
as a set 0111 r(H' Sil'D Bcc:su~e-c1.:Jra•1111:at1n:s " ve said DJI 
Stl$ 1 4 .itfllj Sr.I$ !S lJ Wr ~ nQ lolt(jit"I ~ l\I, .'.'!bl(! ilS ~et!:.: 

To Ofdcr ~OU' CM"l'I bci'l11P·.1I Ccil~-.::lar Cclll tin O~lu 
Ccwer use ttie COfl',·('(llCfl cDJpon ~0'·' v~1 or Ml'"~lc-1 
C •d 0tdl!'1s m~ c'1'1 fCJl t r•ee 

- ,-- .- - ____ ,_ - --- - . , .. 

PEEKs and POKE.s arc of any use . 
T he reason for this is tha.t you don't 
know how the system is using mem­
ory . When you acr,ess memory using 
a physical address , you can easily 
blund r into an area used by the 
system. 

Each version of U SD Pascal gen­
er lly contains i~s own built-in , h igh­
levcl cons tructs for th situahons 
wh re particular locations must be 
ace ssed. For example, ~he loud­
speaker on an Apple JI is act iv led by 
accessing a particular locaU n, but 
Apple lI Pascal provides a pr dur 
called NOTE that Jc~s you generate 
tones on the speaker without know­
ing the special locatlo11 . 

Suppose, however, that you have a 
periph ra l d vie that wasn't an · 
ticipated by the designers of your 
UCSD Pascal , and it needs lo be con ­
trolled by acce-ssi ng a pa rt ku la r l oca ­
tion. In BASIC, yo u would do this 
with PEEKs or POKEs: to get the 
same effect in Pascal. you must create 
Pascal PEEKs and POKEs . 

Th r are two tricks in P EKing 
and POKEing with Pascal. The first is 
to declare a varia~le type that cor­
responds fo one physical memory 
byte . A byte is 8 bits, and can hold ~ 
value in the range 0 through 255 . Bu t 
if you declare, 

T YPE BYTE = o_.155: 

it wo11't work correc tly . Th~ problem 
hes in the fundamen tal rule that every 
nonpacked scalar is r presen ted in 
memory as a word 0 6 bits ~. A vari­
a·b le of type BYTE will occupy 2 
bytes, with 0 in the higher-numbered 
byte . To avoid this sit uation our 
~memory by t ~ type h(ls to be packed: 

TYPE B YfE - 0 .. 255; 
MEMBYTE - PACKED ARRAY I0 ..011 
O!F BYfE; 

ow a variable of 'type MEMBYTE 
is an 8--b it va Iue that occupies just 1 
memory byte_ 

Th cond trick is that a pointer 
variabl is reprcs ri ted • s if it we!' a 
scalar variable; it is a 16,bi t binary 
number, and il numeric value is a 
phy ical address. · ow we can d dare 
a two-way fr·ee-union record ~ype as 

. II 

"*"""en i;tC$I TH1110U0 111 •Mii!! 1- MJJtO llC' 
S()..M) BiAAlillA 

!lllpl.l 'ln 
06..1m ifflWl'OOOA 
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· i ttng J : PEEKi11 atid POK£i,ig. As $l1ou•u hr figure! 3a, a two-way free-uniOPJ rem rd At t·his point, LO C.PTR r [O J is a 
lyµI! l.'.tm rep,·c •nt eitlier a point~r m:ilue or an int~'ger t ol11e. A dirt'ct refl.'rencc to i1 direct reforence to the contents of 
physirnl location rnn be µe fonne.d with tli f11 nclions sliow11 i11 figure Jb_ 

byt location 32766. We can now 
declare a POKE procedure and 

(Ja, PEEK function (see listing 3b).
IVPE ~YTE • ~ .. 255 ; 

As in BASIC there is one wr in kl•LE;l-lS'i' TE PACKED ARRAY UL . ~ J OF ll'itr:; 

i ''>r~Tlt)•l 

g 

• RECOflD CASE BOOLEAN OF to using P EK and POKE. B ause of 

TRUE.; U1DDR : 1NTEGER) ; lhc two' -complement nota tion for 
rl\LSE : (PTR : r!EMBYTE) negat'v in teger , ~he larges.t possibl

END ; 
positive integer value is 32767. or 
2 15 - 1 . In order to represen a phy ­

(3b) sical address greater than this, youPROCEOURE POKE (ADDRE:SS : I Ni EGER ; VALUE.: BYTE); 
VAR LOC : LOCATlON; must use a n gative integer to get •he 
r EGL. desired bi nary numb r {s e t ble 1}. 

LOC .ADDR :• nDDR£SS ; 
r.oc . PTb:.~rn J :- VALU E 

Going Further17.. llb ; 
You now hav enough info ma lion 

FUl\CTION PE.EK (A DDtu:ss; I, !EGl::R) : BYTE : to ma ke experiments that will tell you 
tAR !..OC: L.OCATI 1.Hl ; even more about the inside workingsd':G N 

LOC . AVDit ;= ADDRESS; of your system, and you may ev n 
PE:EK : = LDC , PTR- [ 0] d.iscov more use ul programming 

E D; tr icks . Rem mber the .,.arning, 
though~ tricky programming may 
work once. but you an receive a 
nasty surpris when you change your 

shown in listing 3a. dre s, such as 32766. by writing: program, switch syst m s, or try to 
[f LO is a vari hie of ty pe tOCA- use an upda~ed vers ion of UCSD 

TI N we can as ign a phy i a l ad· LOC.ADDR := 32766 Pa cal. • 

V.l.P.'s Call A.E.I. 
pfi.ce com petUi 'ile. 

....... 
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Apple Analog-to-Digital 

C,onversion in 27 M·icroseconds 


Michael A Seed , A odate Profeisor of Astronomy 

and Harold F :Levis.on 


Jo ep·h R Grundy Obs.erva tory 

franklin and Marshall College 

POB3003 
Ll:ncaster PA 17604 

We began designing a computer-controlled data­
acquisi.tion system for the Franklin and Marshall CoUege 
observatory, when suddenly we :realized that we would 
have to build our own A I D (anaJog-to-dig.it.al) circuit 
board. Most commerdally available A ID boa.rds are 
designed for the S-100 bus or computer buses other than 
the AppJe II. The only board we found specifically 
designed for the Apple was both expensive ($395) and 
very slow (400 m:illiseconds). At this time, vario·us 
manufacturers are announcing new AID boards for the 
Apple, but· these, too, are expensive, and at least on ,of 
these has only 8-bit resolution . Our data system required 
10-bit accuracy and high-speed performam~e . The circuit 
we d signed to meet these requirements costs less than 
$100 . {See table 1.) 

Circuit Description 
The Apple A I D circuit can be divided in to four sec~ 

tions. The input section. consists of two 741-type opera­
tional amplifiers and an AD582 ample/ hold ampliHer. 
The op amps accept a signa1 between 0 and 10 Vand pro~ 
vide a .zero offset adjustment . The AD582 device follows 
the input voltage until it receives a control signal in ­
dicating that an a.naJog-to·digi tal conversion is to take 
p1ace. It then samples the input voltage and holds its out­
put to that voltage for the duration of the conversion. 
Thus, the AD582 prnvides a constant voltage (adju table 
with gain control) for the conversion process, preventing 
a rapidly changing input signal from destroy ing the ac­
curacy of the conversion. The heart of the circuit's second 
sechon is an AD571 anai!og-to-digital converter device, 
which performs the actual convers'on of voltage levels to 
digHal. data . {Both the AD571 and the AD582 are 

manufactured by Analog Devices, POB 280, Norwood 
MA 02062.J Section three contains the three.-state-outpul 
la tch devices. a 74125 and a 74LS2.44 . On command from 
the microproc.essor, these c:onnecl the output o·f the 
A0571 converter to the system datoi bu.s. Finally, the 
fourth s&tion contains a 74LS138 demultiplexer lhat 
decodes the address bus input, controlling the actua1 
operation of the AID circuit through a 7400 quad two­
input NAND device and a 7404 he;x-inverter package. 

The 74.00 NANO gates play a critical role in the opera­
tion of this circuit. Add:ress signa1s appear on the Apple U 
system bus for less than l microsecond, bu the ADS71 
converter requires a pulse no shorter than 2 micmseconds 
to initiate a conversion. Expanding the pulse width of this 
control sjgnal with a mp-flop constructed from a '7400 
device satisfied this requirement . 

Referring to fi ure 1, a conversion begins when the 

1 Apple protoboard $24.00 
2 7<11 op amps o.ao 
1 A1DSB2 sample·and·hold amplll er 1~.05 

1 A057 t anaLog­ lo-dl9l ta1converler 23.00 
1 7 404 hex inverter 0.25 

7400 quad dual•inpul NANO gales 0.2'2 
74LS138 demu lip exer 0.99 
74LS125 tri-sta1e 'atch 0 .69 

l 74LS244 tri·state latch 2.95 
10 K 10·1urn polenlloml3'ter 10.65 
10 K Hurn polentiometer 3.30 

Total $81.10 

Table l; List of components necesselry to buHd the A I D cor1­
verter sl10um in figure 1. Thi!' prfr:e.s gfo1m. by thl!' tiW'hor ma_y 
not be repr.!!sen tatiue of current component prices. 
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processor wrH,es a datum to hexadedmal memory loca~ 
hon COAO (assuming the A ID circuit card is plugged into 
slot two oJ an Apple). Th.is sends the card sele~t line 
(05) into a low state, enabling the 74LSI38 
demultiplexer to de.code the zero va.lue present on the 
three least-significant lines of the address bus, A0 to A 1 • 

Output zero of the 7415138 (the START line in figure 1) 
goes low, which , combined with he R t W 
(READ/ WRJTE) Jine a.lready in a low s tate from the prn­
cessor write, sets the flip-Hop and forces the B +Cline 
high. This tell the ADS.71 to prepare for a conversion. 
When it is ready, the converter sends the DR line high, 
resetting the flip-flop, sending B+C I.ow and initiating 
the conversion. Thus the addition of th Aip-flop permits 
the AD571 to start a co.nversion onJy when it is ready, 
assuring that the sub-microsecond pulses on the address 
bus wrn start a conversion. 

The DR line remains high while the AD582 chip is 
making a conversion- about 25 microseconds. When 
DR goes low, the conversion is complete and th data is 

DATA EIUS 

ready. This DR line cou]d be used to provide an 
interrupt. but we chose to bring it to the data bus th.rough 
a three-state latch and allow the computer to test DR 
repeatedly until it g~s low. Be~ause the circuit operates 
so fast, machine-language programs test DR onl.y twice 
before it goes low, and BASIC programs do not run fast 
enough to catch DR while it is still high. Thus, testing 
DR with a software loop wastes very li-ttle time. 

Operation. 
When the A / D ca.rd is signaled to begin a conversion, 

Numbe r Type +5 GND -12 v + 12 v 

IC 1 LM741 4 7 
IC2 LM741 4 7 
IC3 AD562 5 10 
IC4 AD571 10 12 
IC5 7404 1'1 7 
IC6 7400 14 7 
IC7 74 LS138 16 8 
ice 14125 14 7 
109 74LS244 20 10 

+J2Y 

Hgure 1~ Sd1l!malic of till! A/ D cottvl!rtl!r bL~ill 011 an Apple ll plug-(,i prototyping card u~irtg ordim~ry soldering tuhtti.qu~. Two 
SfMcia.I componen ts from Analog Devices comprise thl! lal!tm of this fast and 1'11expernitie d r1;uit . Tliis circuit can be il!tlS"il;y i:u:l.apted to 
other .computer systems. 
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SCF1WARE TECHNJLOGY 

the input drcuH samples the analog voltage to be con­
verted and holds it constant during the conversion. The 
A I D device makes the conversion, and once the 10 bits of 
data are .ready, the board signals the computer by pulling 
DR 1ow. The computer ma.y then read the 8 MSBs 
(most-signilicant bits} in 1 byte and the 2 LSBs (least­
significant bits) in another. If 8-bit resolution ls sufficient, 
the 2 LSBs can be ignored. 

Operat ion from a 6502 machine-language program is 
accomplished as follows. (Again, we assume the card is in 
slot 2.) The execution of STA $COAO (write the contents 
of the accumulator to hexadecimal location COAO) begins. 
a conve.rsion . T he computer then checks to see if th - data 
is ready by LOA $COA.3 (read from COA.3). As soon as 

Command 6602 Machine Language BASIC 

Be9in_Qonversioo STA SCOAO POKE 49312,0 
Get DR LDA$COA3 PEEK (493 S) • 
B MSB.s LDA SCOA1 PEEK {49313) 
2 LSBs LDA $COA2 PEEK (49314) 

•Unnecessary tor BASJC programs 

T ble 2; Cont~ol mid status commands for the A I D con­
ve~ter. Note that 2 bytes. mt~sl he read to get 10-bit rnsolu­
tfoPJ . Tire memory 1ot:alio1is specified 1md tJ1e macJ1itie­
lar1guage and BASIC instnzction.s are from tile original in­
stalfaticm on im Apple Jl. 
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the eighth bH in this c:eU goes to O_, the data is ready and 
the computer can read the 8 MSBs with LOA $COA1 and 
the 2 LSBs with a LDA $COA2. 

On our board, we found that the fifth bit of location 
COA2 fluctuated between 0 and 1. When the computer is 
reading the contents of location COA2, the 6 LSBs art: 
undefined. The computer shouM recognize these as Os, 
but that may not always be the case because of variations 
in the components . The solution is to mask the byte read 
from location COA2 with an AND '$CO (logical AND 
with the hexadecimal value CO). This ensures that the 6 

low-order bits will be 0. Similarly, the contents of loca~ 
tion COA3 can be masked by an AND i$80 to be sure that 
only the eighth bit can be a L 

The A I D board can also be operated from BASJC pro­
grams by using a POKE 4.9312,0 to begin the conversion 
an.d PEEK (49313) and PEEK (49314) to read ~he high- and 
low-order parts of the data . You must beware, however, 
of undefined bits in the low-order word. These can ca.use 
confusion and limit the board to 8-bit resolution when it 
is used from a BASIC program. These hexadecimal and 
BASIC commands are summarized in table 2 . 

The best arrangement for using the card from a BASIC 
program uses a short machine-languag·e program to han­
dle the actua] conversion and masking. The program 
shown in listing 1 will assure that no undefined bits con­
fuse the data. T he program. is .r0elocatable and communi­
cates with other programs via zero page locations FE and 
FF. The AND i.nst.ruc ions mask off undefined bits. 

If this subroutine is caUed from a BASK program, the 
two words of data can be combined into a single number 
by: 

X = PEEK (2-54) • 4 + PEEK (255) I 64 

Division by 64 is necessary because the 2 LSBs occupy the 
two highest-order bits ·of the word in he adedmal COA2. 

Speed 
Analog Devices lists the speed of its AD571 chip as 

25 µs , typical. Tests of our A I D board indicate that the 
t.ime from the beginning of a conversion until the data is 
ready is about 27 µs . The time needed to read ~he 10 bits 
of data and store them .in memory loca tions is about 

Listing I : T'1e 6502 macl1irie-lang.uagi;> rouline t:eilled from 
BASIC that 11SS!lres tliat no 11ndefi11ed bits will confuse t11e dei111 
read from tile A I D circuit. 

SD AO Co .B qln STA 
ADA3COT&.1t !..DA 
29 80 AND 
DO F9 BNE 
ADAlCO LOA 
85 FE STAZ $FE Store in zero pege 

' 	
ADA2CO LDA $COA2 Get 2 bit~ of d~I~ 
29 co A D 1sco Med: oH und hn d b ll.s 
85 FF' STAZ $FF Store In zero pl'!.qe 
60 FITS 

$COAO Star t e conversion 
$COA3 G t DR 

$S0 M-':S olf undehned blts 
Test Test DR 
$COA1 G Sb ts ol Ill!! 

Circle 416 on inqulry card. 
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Figure 2: A 1 kHz signal sampled at 8-bit reso{utio11 U1irty-011e 
tim~ per cycle. Note that since the drcuir described does 110/ 

accept nl!!g·a.tiv~ittpUI sig11a.&. the lower h~lf of lliis signal J1a~ 
been dipped off. 

24 µs minimum, so the card can sample the input appro ~ 

imately every 50 ~s. The overhead for data handling 
could be cut to 9 J-'S. by using only the 8 MSBs . 

Ou.rope.rat ing system must be able to sample the input 
signal at·a minimum of 1000 times per S · cond at the direc­
tion of 1-milJisecond interrupts from the dock . The speed 
of our AID board gives us plenty of time to read the 
data., modify it as necessary, calculate the next empty ad­
dr·ess of memory (skipping over page 1 of the high-resolu­

tion display) , and store the data . The system then waits 
for tfie n -xt 1-millisecond interrupt before beginning the 
next conversion . 

figure 2 illustrates the peed of the ca.rd as used in our 
system. The input signal is a 1 kHz sine wave. The AID 
converter accept.s only positjve volt.ages, so th negative 
portion of the sine wave is dipped. With the data-acqui­
sition system frlt€-running, ind pendent o clock inter­
rupts, and accepting only 8-bit resolution, the computer 
could sampl the input signal thirty-one times per cycle. 

Setup 
This circuit has lwo controls that must be adjusted 

before the converter is used in any specific application. 
For example, the prototype (developed under a grant 
fr.om the Nationa l Science Foundation) is u ed at an 
observatory to detect the light of a particular star as it 
disappears behind the moon. To compeMa~e for exces-­
sive moonJight that ,can interfere w ith the measurements, 
the system i·s focus.:ed on a moonlit portion of the sky near 
the target star, and the i~ro offset control (su the 
schematic in figure 1. ) i.s adjusted until the co:nverter gives 
a 4ero reading. The system is ~hen focused on the ta.rget 
s.tar arid the gain control is adjusted for a foll-scale 
reading (maximum output corresponds to maximum 
brightness.). This ability to compensate for a variety of in· 
put conditions makes the A I D system adaptable to a 
wide assortment of appHcatJons. • 

PMC PERSONAL COMPUTEIR Til SALE 
I 1 

I 

74L.S00 
7§l~ 

74LS05 

MJ·. S. 
t4l . fi. 
t4l.20 

}~ 574 
74l5B6 
74LS9:J 

$U5 
•O:!i! 
fO.IO 

74LS365 
7<1LS373 
.ZSOA 

$0<.15 
«2-20 
l~.50 

74LS1D 
7ALS32 

t(l.2' 
MJ.35 

7~LS 51 
74LSIG5 

$1.211' 
U .7!i 

21'1 
REG. 7!!0§ 

~-211 
to.!IQ 

SOCKETS LOW PR:Oll'ILE 

U PIN $0.10 18 p MJ. t5 2"1 Pl fO .ZS 
1~ PIN •D-10 20 P,N toll·.1S, .(j) PIN ia.311 

GE.T VOURSELF A NEW EPSONI 
MX80 & MX70 PR1NTER A 1ND 

SAVE A FORTUNE # 
Prlw ~n ~pplic:~11(1n J ­

lritafacc C.1ri:h for ll."11JIC . 
P••1 _ T~580 .1nl1 r ~.1SHARP RSi.32 l nmrP~1cil" C4tCN MOI 
i'tl\C~l"l' llf'lll L:: ,_,J •I ;-.3r<,i.-.1PC12111 

~vi TRSS!)$190 

TV GAME BREAK OUT KIT 
HA ~jt::)I II 1.. tll14' 4 tl\r wcwkl... H'ls•--­

Qt.f'JU,.,,..1 \J 11·1 ~ 'tt'uo H!Ollly 1:1111 .. 
noa..l!d ~ " ~r' 41 <1tt~ Jllt t.1•1 -­

~1Jnw• .... ·••• \el1" 111 uorion"' 
CMKM' I Jj')I UI"* •1r1111u..q 1MI 

.1m1 •f111•nf 'l<t1111P~ 

MINI lll; 'IT PC6. '\1H1ni~ l1 ¥r•m i"rVK11 1()4 l"T¥'fn0f''f C'11 1l 

ar.d diP- cOfli" ctup V<!r-y "'"'"~ 1(1 CDll!!ltutc• :t:)Oo..00 
0 . l'Clil $1!-JllO MAI LSI •17.00 

MICROACE/LOOKI 
SINCLAIR USERSI • 

I 

SK IFLOATING POINT 

SUPER ROM PACK 


WiTH NEW M - UAL ONLV $35 

MICROACE/SINCLA.IR 

VIDEO UPGRADE KIT 


O~ty •ll'lli 'Wl1h EYJ AOM 
0 lY $291Smo<J1h ruffi d<>t>llivl 

MICROACE/ SINCLAIR 
16K RAM PLUS 

EXPANSION BOARD 
3 StOTS WITH TRA POWER SUl'f'ILY 

OHLY C» LY 

116K $149' 4K $110 

A COMPLETE 
CO.M!PUTER 

A new 
genera1fon ol 

minia1u1e 
computers 

ONLY $1-49 
Po~ ond P.i:kinv FREE 

04 Sincl!lir A0$0~"'1 ~Id . 

l'lea~ ma-~ ~hl!d;s ancl moo9V ord rs payablo to MfcroAce or phooir yau r Gr·d r quoting M ll:iUlt Cho.go, ViRI, 
o inor11 (;l"'b or Americ n E,;pr•:n numbct: r0r imlTl()diilre c!C!!p.a lieli. Add 6~ T8o: fer Stiip;;;en1$ ifisioo CalrtOri'lia.IMicroAcil MicroAce,, T348 E<1sl. Edinger, Santa Ana , California, Zip Code 92705. Telei;Jhtme: 171•0 547 2526 

Circle 230 an Inquiry card. 

http:MICROACE/SINCLA.IR


p··s-A F'ORTH-Like Threaded 

Language, Part 1 


Valo G Motalygo 

1091 Tanla.nd D:r 204 


Palo Alto CA 94303 


[Editor's Note: Alan Taylor of Computenvorld once 
called the FORTH programming lt:mguage "not so mtld1 a 
language itself as a hotbed for growing otf1er languages. " 
The PS fonguage descdbed in this article is a new 
hmguage witli its roots in the FORTH hotbed and the 
concr!pt of subrmitin.e-threaded code (see "Varieties of 
Tf1readed Code for Langt~age Implementation" by Terry 
Ritter tmd Gregory Walker in the September and October 
1980 issues of BYTE). This is an advanced theoretical ar­
ticlf? that draws heal'ily ori a working kr1owledge of 
FORTH. For ft~rther in.formation, see "What Is FORTH? 
A Tutorinl Jntroduction" by Jolin S James, and the other 
FORTH articles, in the August 1980 BYTE devo.ted to the 
language .. .. GWj 

The main purpose of a programming system is to 
facilitate the user's communication with the computer. 

l be ieve tha operating systems or programming 
.mguages accepting something like conventional text are 

dose to being id.ea.I wher·e the user-computer interface is 
cone m d. AH the other advantages or disadv.antage-s of 
any particuJar system are "problem-ori.ented." In other 
words, what is convenjent for one user might be unac­
teptable for another. Let us consider programming 
systems that are supposed to be useful for all potential 
users, beg.inning with the simplest system of this 
kind-assembly languag . 

There ar,e many flaws with ass mbl rs: assembly­
language programs. are not portable, they are .difficult to 
writ and debug, the us r must have detailed knowledge 
of the computer hardware, and so on. However inconve­
nient it is, an assembly language is stil.I a general-purpose 
programming system, much as ~he computer is a general· 
purpose data·processing device. 

On the o ther hand, designers of high-level languages 
have to pay for obliterating low-level potential by sup-

About the: Author 
V~lo G Motll(ygo i5 on lhe staff of FriJ?rrds Amis Irie, irivolued witl1 

the Qua.so~ lumd-held compwer. and iJ Ckrr~nl/y working on Qil jm. 

plll'nrent~lion of PS. 

porting painful procedures of introducing assembler 
subroutin s into a high-level pr·ogram. 

Thus, the prob.lem with low-level lan.guages is tha t 
they are not convenient to use; the problem with high · 
level languages is that they cannot be consider*!d genera.i­
purpose programming systems because of heir lack of 
low-I vel capabilities and their tendency to force pro­
gramming structures that might not be op timal or the 
problem at hand. 

The multilevel approach to 
programming has en·r.lched FORTH 

with many interesting features. 

FORTH is a good example of a muJ tileveJ system where 
this conflict is partially resolved. The muh:ileve.I ap~ 
proach to programming has enriched FORTH with many 
interesting features (s.e-e he article 'What ls FORTH? A 
Tutorial Introduction" by John S James on :page 100 o' 
the August 1980 BITE). 

The pr:indpaJ idea of FORTH is to use a se of general. 
purpose .low-level subroutines for encoding new ones, 
lvhich can be further used for introdudng more sophis~i ­
cated programs. To implement this simpJe idea, FORTH 
provides the user with a se t of tools, briefly described 
below. 

FORTH maintains a dictionary where very subroutine 
is stor· d with its name and either an object code or a se· 
quence of pointers to other subroutines in the dictionary . 
A dictionary entry is called a word and the address of a 
word in the diction ry js called a word pointer. ln some 
FORTH systems, the sequence of tlie word pointers is 
preceded by a short piece ·of object' code that executes (or 
''chains") the words being p·ointed to. A dictionary entry 
also contains the address of the previous word to 
fac:ili~ate searching for a word in the dictional"'!f. 

The low-level words in FORTH are stack operations 
like DUP (dupl icate th number on the top of the stack), 
DROP , SWAP + (add the two numbers on the stack),1 

AND , OR , OT , and @ (pronounced fetch and 
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meaning replace an add.ress on the top of the stack w:ith 
its contents). An the stack operations are de.scribed more 
thoroughly in the "FORTH Glossary" {August 1980 
BYTE, page 186). 

The stack operations can be consider·ed an expanded 
jnstruction set. Data can be introduced and aceessed with 
the help of wo.rds like VARIABLE , CO STANT , 
{ ." } (pronounced dot-quote and meaning compile and 
type an ASCJJ s.tring}, &X (push ASCII code of X onto 
the parameter stack), etc. !Remember tlu1l BYTE uses 
brnces to delineate certain FORTH words: and phras.e5; 
see the PS Syntax te::d boI for more details. . . .GW] 

l't Is easy to write ,program·s In 
FORTH, but it is a pain In the nec.k 
to program in FORTH·'s assembler.. 

A progn1mmer can define new words through the low­
level ones or through the previously defined words, using 
such auxiliary tool.s as the control structures 
~ lF . . . ELSE . .. END If }, { BEGIN ... AGAI }, 
l BEGrN...u Tll }, { DO...WOP }. etc. 

FORTH also has the capability of defining new words 
in the assembly anguage of the compu er FORTH is run­
ning on. Th se words can be executed or used in high­
level definitions as oth r words are used. Unfortunately , 
FORTH's assemble.r does not allow ma.ny of the facilities 
used while defining high-level words. For example, stack 
manipulations (DUP , DROP , SWAP , etc) are no~ 
supported, and no FORTH words can be mixed with th 
assembler code. 

It is easy to·write programs in FORTH itself, but it is a 
pain in the n ck to program in FORTH's assembler . T his 
is because you mus t abandon the capabilities of the high 
l vel and desce.nd to an entirely new language-one that 
significantly differs from conventional assemblers, as 
well as from FORTH itself. 

The reason why FORTH's assembler is not an organic 
part of FORTH is that these languages have different out 
puts: executa.ble object code (for the FORTH assembler), 
and word pointers that must be chained to get executed 
{for FORTH itseU). One way to resolve this conflict is a 
FORTH-like system that generates only object code 
without generating the word pointers. This two-part arti ­
de describes the structure of a simple system ·of this kind, 
called PS {for Programming System). 

Introduction to PS 
Let us consid r a programming system that is able to 

accept the allowing text: 

ORIGl ! xxxx nn mmn m1 11nm1 . . . 

RU YYYY 

The words rm a.nd rimm represent 8- and 16-b it hexa­
decimal numbers. When a 16-bit number is compi]ed, the 

compilation address (also called code pointer) is in­
cremented by 2 . When an 8-bit number is compiled, the 
compilation address is jncrem nted by 1. 

ORIGIN is a special word that executes at compilation 
time. Jt takes the next word (xxxx) from the text, conver ts 
it to a 16-bit m.nnber, and sets the compilation address 
equa] to this number, 

RUN is another sp cial word; it takes the next word 
(yyyy), converts it to a 16-bit numb r, and calls a 
subroutine at the address giv n by this number.. 

This primitive system has only one significant flaw: it 
is not very convenient to write programs directly in ob­
ject code. But let us disregard th lack of convenience 
momentarily and think of a.n initial PS implementation. 
The compilation process operates as follows: 

1. Read the next word from the text. 
2. [f it is a number,. push it into th code and go to 1. 
3. U it is a special word, execute it and go to 1. 

The system will be more convenient with more special 
words defined. One such example is LABEL (which is 
used a,s. { LABEL <name> } ). It stor-es the word 
<name> together with the current compilation address 
into the dict'iona:ry. 

We are considering a FORTH-like sy.stem that has a 
dictionary with all the necessary information about the 
special words. That is, now that the word LABEL is in­
1troduced, ~he PS dictionary contains three words: 
ORJGIN , RUN , and LABEL . The word LABEL allows 
the use of names i.nstead of numbers in some sjtuations , 

Our system must be able to disti.nguish among several 
kinds of words : special words like OR1Gl or LABEL ; 
number ; and labels, which are replaced with the number 

PS Syntax 
PS, like FORTH. 11si.>s pw1ctw1tion in some of its words, 

wiriclr makes rep.resenting t/1ern in text a difficult problirm . 
To di.>c.reasi.> the chanc of cortfiisio11 while trying not to clr~t­

ter text um1ecessarily, we will sparingly use braces. {}, to 
isolalt! tlrn d1aractl!!r string within as a PS word O·r pl1rt1SJi. 
Bracr?s w.ilJ be 1 sed only under the following situt:llioris: 

• when tl1e rnaten·at being quot. dis a p}irase of PS word.s (eg~ 

{ 26 LOAD } or { 3 5 + } ) 
• with the PS words { , } (comma), { : } (colon) , { ; ~ 
(semico lon), { r } (exdamatio11 poin t), { ' } (single quote 
•tu1rk), ( " } (dorible quote mark), { f } (/ft bracket), i:md 
{ J I (riglu bracket) 
• witfi any word using punctuation marks (eg: { . " }) 

A'1 orher PS words will be set apart by a space on r?ither 

side of tire word. So, in tlti$ article, braces will al">•ays signal 

a PS word or plirase. The brnces are no t pa'l't of the word or 

plirase, and PS words will never use brace:; within tl1e body 

of a figure or listing. ....GW 
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assigned to the label. We wm use the phTase "v;;1lue of the 
word" or the shorthand no ation V to denote the current 
compilation address of the word. as stored in the dic ­
tionary with the word . 

The new PS compHation process is: 

1. Read the next word. 
2. If it is a number, pusb it into th cod a:nd go to 1. 
3. If it is a. special word, execute it and go to . 
4. lf it is a JabeJ, push V into the code and g.o lo 1. 

The next step is to introduce undefined labets to allow 
forward references. lf PS hits a name that is not in the 
dictionary, it assumes tha t the name's vafoe will be de­
fin d la ter by LABEL . Meanwhile, PS makes a fake en­
try for this name with the value of 1the word, V, tem­
porarily set to the cu.rrent compilation address, also com­
piling 0000 into the code area instead ·of some r al value 
(see figu:re l a} . 

lf PS hits an undefined label for the s.econd time, it 
compiles the a.ddress of the fakc entry {ie: th address of 
he previou reference to the undefined label) in to the 

code area and sets V to the current code pointer 
decremented by 2, linking loca tions where the undefined 
abel is used (see figure lb) . 

When. the LABEL statement is encountered, it must 
determine whether the word being defined has been used 
before.. [f it has, LABEL rep.lacl?S the linked dummy 
pointers pointed to by the fake V with the value of the 
current code pointer. After this is done, V is also set to 
the va;lue of the current code pointer, resolving the for­
ward reference and turnin.g the fake entry into th real 
one {see figure le). 

rt Is more convenient to link and 
resolve forward .references ff the 
dictionary Is separated from the 

·code. 

In general, PS links forward references to each other 
and to the value of the undefined word, with LABEL 
resolv.ing forward ref.erences by storing the current code 
pointer in the locations li nked by PS. If the word EW is 
compiled at the address cccc, the reso?ved ref·erences ap­
pear as in figure le. The technique used.here is essentially 
identical to that used by many one-pass assemblers and 
compilers. 

It is more convenient to link and resolve forward 
references if the dictionary is s~parated from the code. 
This is because when PS hits a new word, a fake entry for 
this word is created before the space required to hold the 
code of the undefined word is known .. This is very dif­
ferent from FORTH, which requires that very word b 
defined before it is used . 

A More: Sophisticated PS 
This system has to distinguish between special words, 

numbers, defined labels, and undefined labels. Let us 
assume that the type of the word IT) is stored in the dic­
t ionary with the name and its value. The new version of 
PS is then as follows: 

1. Read the next word . 
2 . lf it is a number, push it in to the code and go to 1. 
3. 	lf it is an old word, check its type: 

lf T = special, execute and go to 1 . 
If T = defined, push the value of the word (V) into the 
code area and go to 1. 

(1.a) 
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I l ll. ~ 
(lb) 

A00R~$$ CODE 
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• 
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••• 
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(le) 
llDONESS CODE 
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• 
I ~ 

•• 

2222 ~ 
••• 

333.a [3] 
COOE. 
FOR 
THE 

cccc 

WORD 
"rtEw • 

DICrtONAIH' 

WOAO NAM£ •p.jEW 


TVPE •l.I DEFliNEO 

VAl.UE •ltll 

OtCTtONARY 

WO!IO NAl\tE •HEW 

TYPE • UNDEF INED 

VALUE •3333 

O!CrlOitARY 

WO!IO HAME •NEW 

TYPE •DEFINEO 
VALUE • CCC·C 

Figu~ 1: Handling of forw1ml referem;,e.s in PS. Figimi! l a sliows 
wlia t Jiappims when the word NEW is first e11countered as an 
1mdefined word, Figrire lb sl'iows several occurrences o tile 
word EW linked togetf1er. Wiren th.e wo.rd NEW is ina!!y 
defi11ed (by use of the word LA.BEL ), the address of EW is pul 

into its dictionary u~tirig a11d into the previous reftmmces to it, 
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fl T - undefined, link the reference as described above 
and go to 1. 

4 _ lf it is a new word (ie: not encountered before): 
Make a new entry (that is, add this word to the die~ 
tionary), set the ty·pe to "undefined," set V to the code 
pointer, push 0000 .into the code, and go to 1. 

L t us introduce another special word " - > " {pro­
nounced "jump to" and used as { - > <name> } ). 
This word compiles a jump to the address corresponding 
to tlie word < name> .. 

ow that labels ca.n be compiled by the special word 
- > , we can interpret the nonspecial words as names 

of suhrou tines that are to be compiled a JSR V, where 
JSR is a "jump to subroutine" inst:rudion and Vis the ad­
dress of the subroutine. (We assume a 6502·based system 
here. You would substitute the app.ropriate machine· 
language instruction for syst ms based on other micro­
processors.) So the principal idea of FORTH (ie: building 
programs horn previously defined subroutines) is fully 
implemented n.ow that the words LABEL and - > have 
been introduced. 

Our system will be more useful if it ·can e: ecute the 
compiled words. To switch PS from compilation to ex­
ecute mode, we ca.n in troduce two special words: { [ } 
(left bracket), which enables the execute mode, and { I } 
{right bracket}, which enables the com.pile mode. 

PS with the execute and compile modes looks as 
follows: 

1. Read the nex.t word. 

2_ If it is a numb · r (this is discussed in more detail 

below)_ 

3. 	If it is an old word in compile mode, check i:ts type: 

UT - defined, compile JSR V and go to 1. 
If T """ undefined, compile JSR (link), Bnk it as de­
scri.bed above, and go to 1. 
If T = special, e ecute H a.nd go to 1 . 

4. 	 If j t is an old word in execute mode, check its 'type: 
Lf T = defined, e.J<cecute it and go to 1. 
lf T = undefined, print an error message, go to 1. 
[f T - pedal, execute it and go to 1. 

S. 	lf it is a new word in compile mode: 
Mak an · ntry, s t the type to "undefined," compile 
JSR ·0000, go to 1. 

6. 1f it is a new word in execute mode, p.rint an error 
message, go to 1. 

.An .inquisitive reader now has at least two ques ions: 
wha1t about arithmetic operations with labels, and what 
shou d happen to numbers! 

The problem with numbers is that in one mode we 
want them to be compiled into the code; in an.other mode 
we want them to be pushed onto the parameter stack . 
The probl.em with arithmetic expressions :is that w want 
addresses to be computed at compilation time. 

The solu lion for bo h probl.ems is to consider the com~ 
piled code as the parameter stack. That is. at run time we 
can push parameters into the free memory that follows 

I 
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~he compiled code. To keep track of the·stack entries, we 
can increment (or decrement ) the same code pointer used 
a~ compilation tim . U the stack is used corr ctly, the 
code is not destroyed .. Or we can check before every 
stack operation t·o make sure that the compiled code is 
never destroyed.. 

We will say that a number is pushed onto the 
parameter s tack or pushed infO the code or compiled 
whenever the number is stored in the location pointed to 
by the current code pointer .. Then, in execut:e mode, 
numbers can be pushed into the code and added, multi­
plied, divided, etc, by the words + , - , J , and * . [n 
compile mode, a number can be compiled with a 
preceding code that pushes t.he number onto the 
parameter stack at run time. This is done by the words 
PSHN (push number} and UMBER, which wi 1be dis­
cussed in pa.rt 2 . 

The use of the free space after the compiled code as a 
parameter stack adds much to the simplicity and flexibili­
ty of PS . 

Low-Level Programming in PS 
Let us assume that we have implemented PS with all 

the special words and stack operations described earlier. 
let us also suppose that all the necessary subroutines are 
written in conventional assembly language, li.ke that of 
the 6502 microprocessor, and are represented in the PS 
dict ionary (ie: their names and addresses are stored in the 
PS d:ictionary with the assignment of the appropriate 
itypes). 

Later, when speaking of the computer or the assem­
bler, we mean the computer PS is running on and its 
assembler . We will also assume that the computer ha a 
stack pointer for maintaining the computer stack and that 
the JSR instruction leaves the return addres-s on the com. 
puter stack, just as it is done in the 6502. If there is no 
hardware stack, soflwar·e can be wrHten to simulate one. 

Now, we wHl reexamine the simplest case- when PS is 
in execute mode with only numbers being compiled. If we 
want to compile an address or a 16-bit signed integer, we 
simply type in the number with either a leading zero (for 
positive numbers) or a minus slgn (for negative 
numbers). Examples are Ox, Oxr, Oxxx, Oxxxx, -x, -.r.x, 
- .r.x.x, and - .x.xx::x. (Because PS accepts undefine.d 
words, it needs a way to distinguis.h numbers.) If we want 
to compil an instruction code or an 8-bit number, we 
can say xx, where is a special word th.at ccmverts xx to 
an s...:bit number and pushes it into the code·. 

Our system will be more convenient if we introduce 
two more auxiliary words: CONST and BCO ST. The~ 
a.re used .as { CONST <name> r1mrn } and 
{ BCO ST < name> mi } , where 11 rm11 and m1 

represent 16- and 8-bit number , r-esped:ively . 
CONST (constant) makes a new entry in ~ne PS dic­

tionary for the <name> and compiles code that will 
push 11111111 in to ·the code at run time. 

BCO ST (byte constanU acts similarly. pushing an 
8-bit number into the code at run time. The sp&ial word 

H is used with BCONST to emphas~e the difference be~ 
tween CO ST and BCO ST. BCO ST is used basically 
to c·Ompile 1 byte of object code. Thus, we can define he 
instruction set of the computer as a set ·of byte constan~s 
with whatever mnemonics we like. For example, on the 
6502: 

ST JSR ti 20 
ST JMP c 4C 
ST RTS II 60 

allow use of the mnemonics for the instructions "jump to 
subroutine, ' "jump via dired addressing," and "return 
fr.om subrouti.ne, " instead of hexadecimal numbers 20, 
4C. and 60. Also, naming the Boolean constan ts: 

CONST TRUE 01 
CONST FAlSE 0 

makes a p.rogram more readable. 
To handle variables, the word VAR is used as 

{ VAR <name> rimm }. When VAR is e ecuted, H 
creates a new entry for the word <name> and compiles 
object code that push s the address ·of the memory Joca~ 
tion following this code onto the parameter stack a run 
tjme. The number nmm is compiled by the te)(t inter­
pret rand is used 'to initialize the contents of the ariab]e. 
One-byt varlabl s can be defined as 
{ VAR <name> # m1 }. 

A special word " (quote) is used as { " aaaaaaa " }, 
where aaaaaan is a st ing of ASCU character .. The first 
quote compi]es the foUowbg string preceded by its byte 
count. The second quote terminates the tring. The space 
aft r the first quoh~ is required s.o the text interpreter can 
identify quote as a word ~nits own right. 

Strings can be defined i. n PS as follow<:;: 
{ VAR < name> " <some text> " }. When the word 
< name> is executed, the address of the string is pushed 
onto the parameber stack. 

AI'.rays can be defined w'th the help of a spedal word 
called ARRAY, used as { ARRAY < name> mmn }. 
When the word < name> executes, H pushes the address 
of the rmm1 bytes, a] ocated for the array, ont·o the stack. 

This completes part 1 ot this article. [n part 2, we wi.11 
look at exampies of low-level and high-level code in PS, 
and add a PS dictionary that includes some of the more 
technical details of the language. • 
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System Notes 

Recursive Pr·ocedures 

for the 6502 Microprocessor 


Dr Pltlllip W Dennis, l5314 Y1 Larch. Ave, Lawndal@ CA 9026Q 

In recursive applications, the limited stack size of MOS 
Technology's 6502 8-bit microprocessor is a d:rawback. 
Due to the 6502's stack be:ing restricted to one page {256 
bytes starting at location 256, or page one of memory), 
subroutin.e caHs are Jjmited to a maximum of 128 levds. lf 
the stack is used for temporary storage (or the recursive 
procedure call~ other submutines), then the depth of 
recursion possible is even ]ess. Conversely. the Motorola 
6800 microprocessor has a 16-bit stack painter and the 
ability to locate the stack anywhere in rn.ernory . 

Recently 1 I was confronted with this restriction du.ring 
a conversion of S Tucker Taft's M6800 USP inte.rpreter 
t·o the 6502.. (See reference L) 

The stack-manag·emenl routines in this "System ote" 
are based upon the 6800 routines in Mr Taft's article. The 

6502 STACK PAGE 

major difference is that the 6800 can relocate its stack 
rapidly via the TXS instruction .• while the 6502 must per­
form a slower 256-byte move of the stack page to main 
memory . 

The technique for carrying out 6502 :recursive pro-­
cedures requires the procedure to detect two conditions 
- the overAow of the stack and the underflow of the 
stack. To detect overflow 1 ea.ch call to the recursive pro­
cedure must be accompanied by a check of the stack 
pointer, lf the recurs.ive procedure requires a certain 
number of byti!s of stack storage per call (STKMI ), then 
a calJ to th procedure when the stack pointer is within 
STKMIN bytes of the stack top :results in a stack ov·er­
flow. At this point, code is executed to move th.e current 
stack to main memory, pointers are saved to point to the 
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Figure 1: Typical stack .configuratior1 d11ring exect Hon of a rtu~Llrsiue procedure that uses tl~e st.ack -managemenr rouline.s. When the 
no.mud 256-byte stack page (pgge omi of the 6502 rm:m1or:v space) .is f1~11, the co11tents are moved to another part of memory, freeing 
an addi.1.ior1al 256 bytes of stack space. lf the stac:k pointer returns to the bottom of the curnmf stac;k page, tl1e stack-restore routine 
(STX.RES) moves the pnwiom stack page (if any) hack from ma·in memory to page 011e, w'•er:e it js treated as the c11rrent stack. The 
iu1l11e: of the stack pointel' at !lie time th.at p·age was moved to mair1 m m ory (stored as SP1, 5P2, etc) is also restored. 
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area where the stack was moved, and the stack pointer is tom of the 6502 stack to point to a stack-restore routine_ 
r-einil"iahzed 'to the bottom of page one. Thus, a return executed at the moment of underflow ac­

Detection of a stack underflow normaHy occurs in only tually retums to the stack-restore routine, whose func ­
one instance-when the recursive procedure is returning tion is to restore the stack to the state prior to its move to 
to a 1evel with a return add:r-ess located in the portion of main memory. This state can be represented by the va]ue 
the stack that was moved to m<iin memory. It is the re ·of the stac pointer at the moment it was moved to main 
sponsibility of the underflow-detection routine to rest· re memory and a pointer to the previously moved stack 
the stack from main memory_ One way to dete.ct the un­ page . Figure 1 shows the memory configurat'ion at a 
derflow condition is to check the stack pointer prior to typica] moment of execution. 
every return from the recursive procedure, and if an un­ Note that the implementation presented here assumes a 
derflow is detected, branch to a stack-restoring routine. memory-management scheme in which the stack pages in 
This method is slow, tedious to code, and wasteful of main memory are al.located from the low end of memory 
precious memory. in in.creasing order, while .all other data is allocated start­

Fortunately, there's a more elegant way to detect un­ ing at the high end of memory in deer.easing order. The 
derflow. This is done by initializing the bytes at th bot- pointers to these boundaries {figure 2) are stored at sym-

Listing 1: A.sst"mbly- lariguage stack-rrumageme11t routi11es fo r recursive 6502 procedures~ STKINJT initializes die specfaJ stack; 
STKCHK cl1ecks for stack overflow; STKR£S, exernled at $ta.ck u11derflow, restores the previous stack to page one of tile 6502 
memory. 
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bolic locations NEXT and TOP, respectively . 
Also, this implementation does not assume that stack 

pages in main memory are page aligned {ie: the stack area 
starts on a page boundary). lf they were p~e aligned, the 
fow byte of EXT would always be 0. This would fr e an 
extra byte of stack space and simpJify the STKCHK and 

HllM IEM 

DATA 

TOP -
FREE 
SPACE. 

H£XT 

STACI< PAGES 
IN 
MAI MEMORY 

PROGRil<M, -Vl\RIA9LE.S, 
SYSTE M USE., 
ETC. 

$200 
STACK 

$ 100 

0 

Fi~re 2: This stQck-management technique, dt!!ueloped' on tJie 
Apple II. assume-s system-memory 1m:magerrunit as shown lrere. 

STKRES routines by deleting the code t.hat refers to the 
low byt ol NEXT. 

Fina11y, note that if an app1ication requires several re~ 
cursive. procedures, th n STKMIN should be marked as: 

STKM[N - max {STKMINh ... ,STKMI .v} 

where STKMlN1 is the stack storage required by he ith 
recursive procedure. A]bernati.vely, to avoid wasting 
time, program the STKCHK routine to check a table of 
STKM[Ns inde:xced by the Y register . The calling pro­
cedure identifies itself as the caJler by setting the Y 
register to point to the appropriate table entry. Line 1630 
in listing 1 would then be :repla~ed by; 

TXA 
CMP MlNTAB,Y 

The stack-management routines written on an Appl II 
using the S-C U assembler are given i.n li sting 1. (Tile S-C 
assembler is available from S-C Software, POB 5537, 
Richardson TX 75080.) • 

Reference 
t . 	Taft, S Tucker. "The Design ol' an M6BOO USP lnterpreler." 

August 1979 BYTE, pages 1 32· 152. AeprinteCI wilh comp1e1 e 6800 
a&sembly·!angua.g;e code i·or USP interpreter as Documenl 112 in 
the ·BYTE Nybbl&s Library, now out ot print. 

IS YOUR 
Worth Star 

OUT OF SORTS? 
.· 

·IN'CREASE YOUR IBASIC'S 
SORTING POWER OVER 80~'.o! 

• SORT is. easy o use aml will poerlorm 
sorts on one and two dimensional or 
sirin g arrays using optional sort eys. 
For ttxample , to alphabetize AS: 

10 AS = ' ZYl(WVUTS"''. REM Oe~11~ S1riBg 
20 SAT AS.LEN(A$). ' ' REM So.rt ilS 

N"' SO RT interlaces ID any release 4 or 
,later North Siar Basic and can be yours 
for LY $89 

plus S1 50 sh1 pp1n9 
Ca111 Re5 ad<! 6''-/o la 

Sena chock VIS.Ao MIC 
~;;;\ comp1e1e Brochure Avai1a1:1 ~SZ 1 
\:J~~ Softwa.re Sy.stems 
12~ R~llrc Vis ta R.o od, Alli!~•"•· c 111. 91001 

f~ l J) 79·1·32Q2 

C rcto 351 on Inquiry can:l. 

: 

6800 Micro Modules 

DOUBLE DENSITY 
DISK CONTROLLER 

for both 5 1/4N & 8" drives 

only $59i5 comple te 

includil"lg CP/M"'2.2 

MAGNOLIA MICRO SYSTEMS. INC. 
28 12 Tnomcf)'ice W . . Seattle 98199 

(2'061 285-nss ceorn '126-284 1 

Clrclfl 208 on lm;:i,uhy cam. 
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THI NGS TO 
DO WUH YOUR 
PERSONAL 1COMPUTER1001I BY SA 

333pages $7.95 
333 pages. written in simple terms, of 
" whaHO.do" and "tlow·to-do·it". Suitable 
not o.n&y lor microcomputen, but f·or-pro­
gramma ble cak:ulilltors as well . Includes ' 
program 1istings, formulas. a glossar)' of 
computer terms and more! Oefinitel~ a ' 
MUST BUY ! 

A PARTIAL LIST OF APPLICATIONS 
Re.ii Est.ate EYaiualion TMt YOtJ Typing $peed 
Astrology rinances &lnveslmen!S 
Income Ta~ Bi:>ryttwn 
Speed ~inc Energy Eff1e~y 
Pei"Sllliailfy T~st Anenn.a Deslgn 
S.~I Analysis letter Writhe: 
LQgic Circu·· Mill¥5is R~ lnd@<i:!Calewtor 
ca~penter and M~'t. H ~ 
General ~urpose Clock Tirntf 

"OTHER MYSTERIES" 
VOLUME Ill 
by Dennis Ki t sz 

ca1 now and plaoe )'O\Jr order lor this new 
book. "THE CUSTOM TRS-BOTM& OTHER 
MYSTERIES" , Imm IJ'G, Inc. More than 
lOO paces. with over 60 photograf>hS, ol 
p.rojects lor the hardware hobby1s-t. In­
cludes schematics, PC layouts, solt.ware 
driver code, ete. for such dl)··it·Y·oursell 
under'l:akin,gs as high resolution graphics., 
reverse video, real·time cloc calende.r, 
music synthesis, ROM/RAM additions ilnd 
more! ­

THE CUSTOM TRS-SQTM .. _. . . S29.00 
CALL FOR AVAILABILITY 

MICR'OPARAPHERNALIA 
NEWOOS by APPARAT 

NEWDOS/80 by Am>arat . . . ... . . S149.9 5 
NEWDOS + to 

NEWD01Sf80 UPGRADE .. . • . CALL 
NEWOOS with ALL UTILITIES 

35·track . _. __ . _. .... , . . . . $69.95 
40-track ... .......... ... _$79.95 

1BOOKS 
T'RS-S()TM DISK 

AND OTHER MYST:ERIES •. Sl9.95 
Ml'CROSOFT™ BAS CDECODED $29.9'5 

T R'S-80 1, • tr~etni<k oi tl>t 
Fl~ SRac:k ON lilal'I 01 T11'1<1J' 
Coi'!)Malloro. DUALI FE ~ 

tr•dt!m.w k ~I V.fFl'.llltTIM. PtAIN 
J~E . .tlOS.I, AIDS.Ill , CAl.CS>l ll, 

CA~cs.1v. M R!GE·OI are 
tr..cl~mar~1 of MTC. 

l91U b'.I' MetalK:l'<nOIQ~1o 
Cl!i'potal ioii. Inc. 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 
Products damaged ·n 

trilnslit ·nbe exch:art,ged. 

let your TRS,80 rM Teach You 

ASSE.MBLY 

LANGUAGE 


' REMSon·~ unique p~tiltoe;~ . "INTRODUCTION 
TO TRS-80' ASSEMBL'Y PROGRAMMING" 111· 
d udes le.n 4S·minute hmo.111s on ~udlo car.settes, a 
displ~y program lor tach le$son provi(.I" 1g ill'ustr11· 
lion & rei:nlorcement. aml a teil .b~ or1 TRS·SO· 
As.sembly Lillll!U ge Prog,~mming. lnc'lude$ U5e· 
lul rouline'S to aoces.s ~e~iloard . video. ptl r11ter and 
ROM. R·equire$ l61<; • Le~e l 11, Mode-I I. 

REMASSEM·l ... . , ...... ... .. $69.95 


FOR OISK SYSTEMS. _.. ... ... $74.95 


Let Your TRS-soruTeach You 

ASSEMBLY ,LANGUAGE 
DISK 1/0 TECHNIQUES 
REMSOfT d(les it again! REMOISK·l is. a conCil&e, 
t.apsu!ated su,pp11!lmenl Lo REMASSEM ·1. P11ck1&e 
oon:slsls of two 45·mlnute le$SOM on audio c<15-Set­
te5.. ;ind d i$Jl~1 programs ;pro~il!l iilg lilu$ltation 
al'KI rl!inrl'.rrt:it.mtnit. l'iolilldes r,peellic ~racl~ nd 
~tor 110 tecllnil;1ues, aml 5equ:eifiltii!1 and randt;1111 
me aoceS& melhads and routirn~s . 

REMDIS'K· l ... . . . -•-... •.... $29·.95 

Let Your TRS-ao·rM Test Itself With 

THE FLOPPY DOCTOR'& I 

MEMORY DIAGNOSTIC 

by DAVE STAMBAUGH 

A t.0mp ele checkup lor your Model 1- THE 
fLOPPY DOCTOR completely ehe<:lc.$ ~ry 5e<: ­
tor of 35· or 40-tr:ack disk drives" T·ests motor 
speed , lie<id positioning. (ontr(lller 1iul!l!Cti~s. 
statU<S bit$ and prowd@s oomple~ error logg_ng. 
THE MEMORY OIAGNOSlflC (hetk$ for proper 
wrltelread, rejresh, e~ec:uta.tml) .;,nd e~du$iYity 
of a lil a(ldre$$ locations. Inc Iucfes both 
d- gnoslit.-s and complelie instrudion manual, . 
SYSTEM DIAGNOSTICS ..... $19.95 

A.n imptov~d version ol the SYSTEM 
DIAGNOSTICS abo.ve. Oesrg:ned lor single 
·or double density, 3&- , 40·, 77- , or 80­
track disk dri1i1e.s. Includll'S new and 
modified tests. Features THE FLOPPY 
DOC OR, Verslcm 3.0 . 

SYSTEM DIAG'NOSTICS·V3 .. $24.95 

Single Sided. Soft-Sectored 5'1·-inch. 
(for TRS-80™l Mini-lloppy 

PLAIN JANE™ 

These are factory lresll, absolutely first 
Qualit)' (no seconds!) m(ni-llappies. The-y are 
c'omplete with envelopes, label's and write­
protect tabs in a. shrink-wrapped boll . 

Pl.AIN JANET Diskettes • . •. _. ' 2 L 95 
10 boxes ol 10 . (each box)•S21 .50 

PLAIN JANfrM <(}oU 
~ntroducing MTC's premium generic 
diskette . Sin:gle..Sided , Soft·Sectored . 
DOUBLE-DENSITY, S11Hnch diskettes with 
reinlorc· g HU'B~ R INGS_ lrid'i'lidu.aUy 1003 
E'RROR·FREE certified. Invest fn· GOLD! 
PLAIN JANE™ '.(j,., /,I •••.•.• . • . • $25.95 

VERBATIM'S PREMIUM DISKETTES 

DATALIFE.. 
Seven data-stiield ing improvll'me'nts mean 
greater durability and 'longer data me. 
These ndividually. 1003 @riror· lree cer· 
t ified diskettes ·reatu re thicker oxide 
C?OOting. lon~er·tastinc I1.1bricant, ·im pro..ed 
liner. wpe-rto.r Polishing and morel Meets 
or exceeds IBM, Shugart. ANSI . ECMA 
a·nd ISO standilrds. 
VERBATIM DATALIFJETM OISKEITES 
5'/.-inch (box of 10) 

MD525·0l .... _. _... __ . 526.95 
10 boxes ol 10 _.. (each box)S25-9,5 

8 ·inch FLOPPIES 
Double-Oel'kSily. F034-8000 • S43.9S 

'RINGS' & 
THINGS 

HUB RING KIT for 5.1;." df,sks. _. _. S10.95 
HUB RING KIT for s·· diS'ks . ... . . . S12.95 
REFILLS (50 Hub Rings) .•.•..... S 5.95 
CLEANING KIT for 511.'' drives 524 .95 
SV.·ineh diskette case . , . •.•. , .•. ..SJ.50 
8-inc.h diskette caise . _. _. _. _. _____ $3.95 
5 114 - lnch Fife Box tor 

60 diskettes •... . ... . . $24,95 
8 	Inch Fiie Box tor _ 

60 diskettes .... ..• ... $29.95 

PRrCES IN EF:FHT 

October l , 1981 'fHIRU 


Octaber 31, 1981 , 

Pd¢e5, Specilicatioos, 

and Offerings SJu'bject to 
d1a:nce without rioticie. 

8ll0 

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

• .0.dd S3.00 for ~ipping 
& handmg 

•S:J.OO 1EXTRA lor C.0 .0 . 
•Ohio r~nts add 6 Vi"­

'lt:!; lal. 

Circlo .219 on lnq.urry card. 
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TRS-80 Co.ror 

Computer ROMs 


E1gen Systems wm ta e any 
Color BASIC or Exrend.ed Color 
BASJC program for lhe TRS-80 
Coror Compurer and rransfer Jr 
from cassette to a ROM rread· 
on,y memory) char plugs Jnro rhe 
Color Computer's external pon. 
Prices srarr ar $45. Contact Eigen 
Systems, POB 10234. Austin TX 
78766. 1s r2183 7-4665. 
Citcle 500 on Inquiry card. 

An Expandable 
Mfcroprocessor T.ralner 
The Omnfbyte Trainer I m;c:ro­

proc:essor training mod le c.an be 
expanded from a .simple reach1rng 
unrt to a complete disk-based sys· 
rem. The main board of thiis two· 
boa rd system conra ins a Motoro­
la MCoB0.3 microprocessor. 
i .25 K byres of prog•ammable 
memory. provisions for up to 4 K 
bytes of PROM (programmable 
read-only memory). and onboard 
,inpu{loutput capability. This 
board can function as a stand· 
alone computer. The rrainer-Jmer­
face board reatures an 8-di9ic dis· 
pJay. keyboard encoder. com· 
rnand and dara keys. and a hexa­
decimal keypad . A 2 K-byte moni­
tor program and hardware trace 
crrcuitry are also inc luded. Op­
tlonaUy available are parallel and 
se rial interfaces, a (:la ta·rate 
generator. and expansion-card 
connectors. The Trainer I pack· 
age conrains a manual. alj data 
sheets. schematics, monjcor 
source-code listing. and a ,book 
on microprocessors. Prices range 
fmm S349.95 to S526.45. Con· 
t.3ct OmitJyte Corporarion. 245 
W Roosevelt Rd. Building l-5. 
Wes Chicago IL 60 I85, {3 I 2j 
23H>880. 
CirclQ 5()-2 on in(lulry card. 

What's New? 
-

M.fSCELLANEOUS 

Powerful Word Processor for the Appl,e 
The Executive Secretary works 

wfth 40- or 80-column screens rn· 
terchangeably. displays iower· 
case. and fearures a real shift k y. 
The Executive Secretary also fea· 
rures page numbering and headers. 
fie merge and unmerge. brock 
operarrons, automatic insenion of 
full phrases for user·defined ab· 
,brev;ation. auwmatic enve,ope 
addressing. card·file system. JF 
and reJat1onal commands for con­
dltionaJ prlming based on che 
contents of a data base. file chain· 
jng and nesting. and the abrnty to 
in efface with Dara Facrory. lnfor­
marjon Master. and VisiCarc fiJes. 
It also permits keyboard input dur­

Heath/Zenith 
.Systems Sourcebook 

TMe Information Center Source­
book is a gtide for Heach/Zenith 
computer-system users wl1o are !n· 
teresred in compatible prod,ucrs 
ffom sources other than Hearh/ 
Zenrth. The Sourcebook fea ures 
secl'ions for hardware. software. 
plimecJ matter. and bus1ness-appli· 
ca·tions.software. as weir as ristings 
of dealers and se1vice centers. lt is 
avaJ!abJe for S.20 from me Jnforma­
Cion Cemer. 642-A W Rhapsody, 
San Anconio TX 782 16. (5 I 2j 
340-l 56 T. 
Clrcle 503 on Inquiry card. 

fng prim operation; righ · and le~· 

justified rabs; inrerface wrth 
CaJjfomia Computer Systems· 
clock board for trme sramprng of 
documents; embedded or exter· 
nal primer commands: character. 
word, and line insert. replace o.r 
deiece; serective or global search 
and replace; a built·in interface to 
the Hayes Micromodem II; menu· 
drJven operation: and a manual. 
The Executive Secretary costs 
s250. For details. conract Aurora 
.Systems Inc. 2040 E Wa shingmn 
Ave. MadJson WI 53704. !608J 
249-5875 . 

An Analysfs of the 
Course·ware Market 

The f 981 Courseware Market 
Report is a reference book for com­
panies and insrltutrons preparing 
edu·catronaJ software. The report 
comaim ,nformar1on on rhe crea­
tjon and djstribution of courseware 
and a compem:rve analy.sfs of 
courseware materials. Market sta· 
ti.sties. hardware .3nd cour.seware 
supplter:s, drscussion.s of program­
ming, and specurarions on the 
Furure for computers in educ<ition 
are some of Ehe wpic.s covered in 
rhe st dy. The l'98 l' Courseware 
Market Report is avaiJat>Je for sr75 
from SMotweJI and Associates, 44 
Montgomery St. Surte 505, San 
Francisco CA 94104, (4 l 5j 
956-227 3. Clrolo 504 on Inquiry card. 

Where Do New Products Items Come FFloml 
Th·~ information print~ In the new prod'uru p<3ges of BYTE ls otJitajned from 

" new product' ' or " pres.s release" copy Jent tby cl'Hl: promoters ol new products. rr 
nn O•ur judgment thl!' information mJglit be of intl!rest to the personal computing ex­
perlml!nters and homebrewers who re.ad B'fTf. we print jt In some torm. We 
openly s.olilClt rclease1 and pihocos from man.1,.1facwrers and suppliers to this 
mar11ceq:i.i.a,ce. The Jnforma~on is prJntet1 more or less as a first-in fiirst-out queue, 
wbjea to occ.asiOnal prio, Jty moc1rr1catrons. While we would not knowingl'y prim 
untt1,1e or ina,c;curate oar.a. or c:rata from unrellalble companies, our capacity to 
e-val1Ji!lfe the produru and c:ompan!e·s appe.arJng in the 'What's Newr feature Js 
nect-ssarJiy limited. We therefore cannot .be respom.lble for product quality or 
company performance. 

I 

I 
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What's New? ·~ 

MJ.SCELLANEOUS 
--~~~~~~~~~~~~-,.~~-------------.---~--~~~~~~~~--

Rockwell's 68000 
Rockwell rnternationars Elec­

tronics Devrces Division has un· 
veiled c.he R68000 I 6-bit micro­
processor. Tile device addresses 
up to l 6 megabytes. has more 
than IOOO instructions. and can 
process 8-. 16-, or 32-.bit data . 
The R6BOOO can be sampled in 4 
and 6 MHz versions; an 8 MHz 
version rs under developmenc. 

Add ;tional devices 1n he 
R68000 f.;imily will inctude a p ri­
pherar controller. a memory man· 
ager. a DMA (direct memory ac· 
cessJ controller. and a multrproto· 
col communications comroller. 

The price for the 4 MHz 
R68000 is S2T0. the 6 MHz ver· 
sion 1s 5220. and the projec[ed 
cosr of the 8 MHz device is S250. 
Comact Roe well rnrernatronal, 
Electronic Devices Division. 33 r0 
Mira!oma Ave. POB 3669. Ana· 
herm CA 92803. 17 J4J 632-232 f. 

Circle 505 on lnqul·ry ca.,d. 

fORTH on a ROM 
Martin Schaaf's full zoo ftg­

FORTH on a ROM (read-only 
memoryj replaces the BASIC 
ROM 1n the TRS-80 Model r • . A 
screen edftor. 8080/Z80 assem­
bre rs. and a metacompiler that re· 
produces FORTH from high-level 
code ar.e inclu·ded. The price 1s 
S250 from Martin Schaaf, POB 
1001 , Daly City CA 94017. 

Circe 508 on Inquiry card. 

48 K-Byte Board 
f.or the Atari 

The MM4800 I Is a 48 K·byr.c:~ 

programmabre-memory board for 
rhe AtarJ 400. It makes Atari 800 
software compatlble with rhe 
400. The ooard costs 5299. Con· 
tact lntec, Suite l J I. 3387 Del 
Rosa North, San Bernardino CA 
92404. ill 4' 864··5269. 
Citclo 4~ on Inquiry cara•. 

ZEN and the 
Art of Programm,ng 

ZEN rs <ln operating sysrem in 
rhe North Srar torm:at using 5·inch 
floppy disks. The system includes 
a word processor wj£h Une j u sEifr­
cation, file creation. and search 
and jnsertrons . The monitor 
comes wJth memory testing. 
repeat cross-funGions. and port 
controls . The assembler has 
global labeJs. pamal prim designa1-
rfo n. stops • .;ind crjaJ assembly. jt rs 
.;ivaJlable for s75 from Zenrad 
Contro ls Company. l 575 AP S. 
sanra Barbara CA 93103, rsos) 
965-4996. Cltc1o 500 on Inquiry card . 

System 6220 
Counter/Time.rs 

The Sysrem 62'20 muJtifunclion 
counterlrimers can be combined 
o provide an array of dfsp,ay and 

con tror functions. Production 
quanrities. flow. rotation. dis­
placement frequency, and 
elapsed rime can b.e measured Jn 
process monitorrn g. test sysrems. 
and product.ion control. Prices 
scart ac S 1 15 for rhe 6222 
counrer/rime.r. Con acr Newport 
Elecrron ics Inc, 63 0 E Young St. 
Sanra Ana CA 92705. (7141 
540-4 9 T 4. Clre!e 500 011 Inci u lry car(j. 

CP/M Business Software 
Ro<J::y Mountain Software Sys­

tems has a complele busjness­
software system avajJable for 
sl 99 . The sy)rem .iscomprlsed of 
fou' software packages: General 
Ledger. Accounts Receivable. Ac· 
counts Pay abre. and Payroll. 
Wrrt:ten in MBASrc. che sysrem 
w ill run on any CPJM-b·.asM 
microcomputer witM at least 48 K 
byres of pmgrammable memory. 
lndMdual packages can be pur­
chased sepa rately for s 59. Con· 
tac Rocky Mountain Software 
Systems. POB 3282. Waln ut 
Creek CA 94 598. 
Circle 5'1:2 on lnQuhy e,ard . 

Computer 
Ponutlon Control 

Elecrronic Speciallsrs inc, J 71 S 
Main St a ick MA 01760 (6 I 7j 
655· I 532. has announced Super 
rsoJaror. a device designed w con­
trol electrical spikes. surges. and 
noise. Super Isolator feacu res 
three indrv.idually filterea AC 
sockets. Equrpmenc rnreraccions 
and disruptive or damaging 
power-line pollucion are con· 
trolled. The Super Jsol.;iror conrrols 
porlution for an 1875 W load . 
Each socket can handje a 
1000 W load. The Moder rS0-3 
.Super jsoJaror costs S94.95. 
Circ le 501 on nqulry cafd. 

Memory Boards 
for the Atari 

The A T- 16. a J6 K-byre. 
200 ns memory board. and che 
AT-32. a 32 K-byre. 200 ns 
board, are compatfble with all ex­
isting Atari 400 and 800 software 
and hardware. They inst.alt w ilh 
no modifrcarrons. The AT- r6 
cosrs s r1950. and the AT-32 
com s199.SO. Coman Mlcrotek 
Peripherals Corporation , 95 l 4 
Chesapea e Dr. San Diego CA 
92J 23 , !BCX)J .S54-J08i ; Jn Cali­
fornia (7 I41 278-0630. 

Cl~cle 51'0 on lnq.ulry card. 

TRS-SO Space RaJders 
Space Raiders is a machjne-la n­

guage program rllat creates a de· 
tailed simulation of outer space 
<:combat. Current and carger posi­
tion. fuel, shield energy, and 
heading are all disp,ayed. There 
are five levels of pJay. 

Space Raiders rum on 16 K· 
byte Level II TRS-80 Model I micro· 
computers. Jt is costs S24 .95 . 
Conracr Bosen Electronics. 445 E 
800 North. Spanish Fork UT 
84660. 1801 J 798-9553. 
C~rc te 613 on Inquiry carcl. 
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MISCELLANEOUS 

64 K-Byte 
Soard for S-100 Systems 

The Cl-5100 m mory board 1s 

des1g ned speci ica lly for So I. 
Cromemco. North Star. ancr ocher 
S· roo systems. The 64 K-byte dy­
n mic board doesn't require 
WAIT stcices at 2 or 4 Hz . rt jS 

.:iddressable 1n 4 K 1ncremems up 
lo 512 K byces. fea ur s include 
expandability ro 5 r 2 K b,ytes w ith 
a ban -selecr reature rhar alrow.s 
users to seJecr up co erght 
64 K-byce cards. The hrdden re· 
fresh does not 1nrerfere w ith 
block D A (direcc memory ac· 
cess) WRITE applications. 

Tne Cl-SJOO costs S575 . Con· 
tan Christin Indus nes Inc. 3 i 35.2 
Via Colin.as I 02. Westlake Viii.age 
CA 91361. {213) 991-2254. 

Clrcl11541 on lnquliy car<I. 

Programmabf e Array­
loglc .Designers Kn 

PALKrT rs designed co acquain 
engineers with rhe Program· 
mable Array Logic WALj f.:imily of 
Jncegr.~ued circuits. PAL circuits 
are used to reduce the number or 
5400 and 7400 series compo­
nen1 s needed 1n crrcuil designs. 
,By combining functions of TTl 
!transisto r· trans1sto logrcj1 

devices. PAl circuits can reduce 
toral package coum by as much 
JS 12 lO I. 

The ktt coma1ns one prepro· 
grammed mascer PAL orcu1t and 
>even unprogrammed circuits. 
Four of the unprogrammed de· 
vices are for combinatori<il rune· 
riom. The other rhree are or se · 
quemia' functions . A PAL data 
sheet. insrruC[ions for program· 
ming. a paper tape. and an engr­
neering reference c<ird .:ire fn · 
eluded. Tr'le PAlKIT is availabre 
for S99.9S from Monol1 hie Mem· 
ories, J I 65 E Arques Ave. Sunny­
vale CA 94086. (408) 739-3535. 

Circ le 543 on inq uiry care!. 

1 

EPR10M Programming 
Logic Technology SeNices Inc 

ILTSJJ is offering an EPROM 
lerasable programmable read · 
only memory! programming ser· 
vice. A program from a master 
EPROM. trutn table. or paper tape 
can be reproduced ma comp.:iti· 
bre devrce. which is provided by 
l TSI. The servrce can oe per· 
formed for 2704/2708s. 2 7 I 6s. 
2732s and 2764s.. 

Fees range from s9. 9 s to 
S4S. .95 , depending upon 
EPROM. EPROMs ccin be erased 
for rn.25 per device. A rruth table 
for reproduction can be entered 
for an additional s I 5 per i 000 
words . A nonrelurnabre copy of 
ch e rruch rat>re .should be pro­
vrded. QuanciEy pric s are civarl· 
abie to clients who provide the 
components. 

For c:leta1Js, com.an Log4c 
Technorogy Services Inc. 2400 E 
Oakron, Arlingcon Heights IL 
6oo:J5, t312) 364-4670. 

Circ:1e 54~ on In ciu If)' card. 

2 K-Byte ROM 
from Mot·orora 

The MCM655 16l43M is a 
2 K-by[e CMOS (compremen ary 
meraJ·oxide semiconductorj ROM 
tread·onry memoryj . Jt is comp.atr· 
ble w ith CMOS microprocessors 
t.hat share .:iddress and data lines. 
The output~enable pin can be 
programmed For active high or 
iow. or MOTEL (re: MOToroJa . in· 
TE LI mode. which provides com~ 
patibi!fry with Mororora·s 6800 
series or Inters 8085 mrcropfo-ces· 
sors. A monitor program for the 
Motorola CMOS MC 14680SE2 
microprocessor is included on rhis 
ROM . Comacr rhe MOS lme­
g,ated Circuit Division. Motorola 
Semfconductor Products Inc, Aus· 
tfn TX 78721. jS I .21 928-6660. 

Circle· 542 on lnqull)' caret. 

Flber.,Opt,rc Transmitter 
aind R·ecelver Modules 
The MFOL02T flbet·optK: tr.ans· 

mitter and the MFOL02R receiver 
modures are designed for digrtal· 
communi(acron systems. The 
transmitter module incorporates 
an LED (lrghr-emitrfng dlodel with 
an oulpur of 70 µ. W . which can 
provide data uansmission over a 
di.s(ance of I kilometer: greater 
distances can be achieved with, 
mher cabres and emht:ers. The re­
ceiver has a bandwldrh from DC 
co 200 kbps fbits per secondJ. a 
dynamic r.ange of 25 dB. and 1s 
TTL· ftrans.i.stoNransi.stor logic) 
compatible . The modules are 
compatible wirh p"3s ic­ or glass­
fibe1 cabre and operare from a 
single +5 V supply. Fu~l-duplex. 
srar. daisy chain. and ocher sys­
tem desrgns can be achieved. 

The MFOL02T costs $36.80, 
and the MFOL02R costs S42.50. 
Contacr Motorola Semiconductor 
Products inc. POB 209 I 2, Phoe­
nix AZ 85036, ,f6i02} 244-4556. 

c1, rer~ 545 on 1r1qu lry cam. 
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Clro!e 515 on Inquiry card. Gire le 517 on lnq1,1Iry cartl. CM¢1e 51 Bon 1,nqul I)' ca.rel. 

Unilversa,I ,Cara Cage 
The CCK-80 card cages ler 

designers package systems usrng 
Serjes-80 Mu,trbus, s- I 00. Mo­
torora. and RockweN microcom~ 

puters and accessory cards. The 
fuay aqjustable. ten·board cages 
are prjcecJ ar S79 each. 

Additfonarspace along the side 
of eam cage can hold two f.:ins 
arrd can be used fot power sup­
p,1es or mher equipment The re.:i r 
cross members .a,ccept card-edge 

connecrors or moU1erboards. The 
cage fds any standard l 9-jnch, 
r.3 ck .:ind wejgh s five pounds. 

Cage accessories jncru de ca rcJ­
edge connectars. bottom- and 
srde·h1nged front panels. latches, 
screw·att.3 ch ed front panefs, top 
and .bottom covers, handles. and 
Wt-up feet Comac:r Venor Elec­
tronic Company . l 2460 Glad­
stone Ave, Syrmar CA 91342. 
(2131 365·966 r _ 
Circle 514 on ~n.qu l ry c-ar<l . 

64 K-Byte Static Memory 
Board for the S-100 Bus 

The RAM I 7 is a 64 K-byce 
statjc boo rd for 5- J00 mjcrocom­
puters. It is guarante d to run 
witti 6 MHz Z80s and 10 MHz 
80B6/8088s. The board feawres 
power diss•patron of Iess th an 
2 W and 24-b ft addressing. The 
RAM 17 can be addressed on any 
64 K page boLJndary and can tie 
disabred jn f6 K blocks. The upper 
8 K block can have 2 K w indows 
disab led for memory-m.3 pped 
perjpherals. 

RAM I 7 u.ses 2 K by 8-biE m1hc 
Integrated rncuits that are com­
parible w ith 27 '6 EPROMs ieras· 
ab le programmabre read-only 
memoryj . Price.s range from 
s J095 m s i 595 . Cont.:icr Com­
puPro. Godbour Ele.ccro.nlcs. POB 
2 355. O akrand Afrport CA 
946 J 4, 14 J Sj 56.2-0636 . 
Circ le 5116 on lnquil)' car·d, 

Cofor-Gra1phlcs 
Dfsplay Controlle.r 

The NEC '1PD7220 integrated 
circuit operates between the 
vjdeo-drsplay memory and Elle 
mjcropro(essor bus. fr performs 
most of the tasks required w 
gener.:i te disp'a ys and m manage 
d jsplay memory. C ompa{ibre wi(h 
8080/8085/8086. ZBO. 6800. cind 
other processors, tne devrce minr· 
m izes host-processor software 
overhead. Jt features DMA (drrect 
memoiy access~ control, graphics 
fig ure-drawing capabiri(jes. and a 
ligh·r-pen Input The urnt has a 5 
MHz crock rare and reqrnres .3 
single + 5 V suppry _ 

Sampres of lhe µPD72 20 are 
priced belows JOO . Contact NEC 
Microcomputers rnc. 173 Wor­
cester St. werresley MA 02 J Bi . 
f6 I 7j 237- r9 ro. 

Keyboard Actuator 
When interfaced with mrcro­

compurer.s. such zi s the TRS-80. 
PET. or Appre. the KGS·SO key· 
board acruator cums. IBM Se,ecurc 
and SCM £ypewriters imo 
prfmers. The KGS-80 rests on rhe 
r.ypewrirer keyboard and plugs Jn~ 
to the computer's prrnter inter­
face. No modifications are neces· 
sa ry and no sortw<1 re is required 
to oper<He me devke. Details on 
this s5 9 9 pe1ipheraJ can be ob­
rained from Kogyosha Company 
Ud. l 7 9 Riveredge Rd. Tenafly NJ 
07 6 70, {20 j' 569-8769. 

Pr,event S·tatlc Damage 
Wescorp has s.tatic-djssrpative 

desk and bench covers of sofc 
vinyl to prolecr products from 
static eJecuiciry d.3mage. Thews­
227-1 BStat-Mar reduces vfbr.31tion 
and g'are and is water and chem­
rcal resJstant. Static resfs~ance 
meers DOD jDepa rtmem or De­
fen sei handbook specifications. 
The covers are avarlable rn 2· and 
4-fool widths cut ro any rength 
up to l 00 feet . The cost •S s 4 pet 
square foot 

Conam Wescorp. 1155 Terra 
Bel'a Ave. Mount.:irn View CA. 
94043. t4 I 5j 969-7717. 
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What's New? 

p,LJBLICATIONS 
OJrectory of RoboUcsCata.log of More Than Man/Machine 

Products.2000 Rental Items Co·mmunlcatlons 
The Robotics lndumy D rec­ Speecll TechnoJogy js aGenstar Renta l Electronics Inc. 

which speoabzes in the short­ tory contains a summafy of the quarterly magazine concerning 
avadable products in rhe robotrcs man and machine communica­term rental of efelcrronic equip­
industry. Robots. ro.bot subsys­ment has a free catalog tha lists tions. It deals wi h the state of the 
tems. components. generar tech­its renal items. The catalog is art in voice synthesis and recogni· 
nrcai specificatio ns , pricing dci ta. drvrded into 4 7 categories thar tion for the engineer. scientist 
and markeCing comacts arerange from .:implifiers co test educaror, manager, and ocher 
featured. A lso rncJuded is infor· chambers. There are anafyzers, users. Articles on linear·predjctive 
mation on consuiting firms. per­generators and mecers of all coding, adding word recognition 
sonnel recrulring. engjneering rypes, pjus microcomputers. to a .sys.tern. and new a~ 

design. syslems imegrario n. and phcatons. such as a: vorce­microproce.ssor fnstrumenratron. 
n mom-manufacwrrng. The final PROM ,[programmable read·onfy acrivared door lock. are among 
seccion provrdes informai:ion on rhe topics covered. New prod· memoryl programmers. oscillo­
tile activi l ~es of pubric orga niza· ucts, events, and a newsJerrer arescopes. and dara cerminals. For 
trons. university research, and a lso fearured . A one-yeair your copy. contact Genstar Ren­
private research raborarorres. The subscript.ion is 5 50 from Mediatal Electronics jnc. 19527 Business 
Dlrectory com S24.95 _ Contact Dimensions Inc, 525 E 82nd StCenrer Dr, Non:hridge CA 91324. 
Robotics Industry .Directory. New York NY 10028. t212)j213) 993.7 368. 
POB 725. la Canada CA 910' T. 680-6451 . 
(2 r31 352-7937. 
Circle 520 on lnqul ry card. Circle 521 on i nqul1ry card_ 

R3 For Three 8.. or 53 2 itl 1 U11 lar S- 100 afllJ 
5114" Disk Drives 11\'0 8"" Ot 5v•· Oisk Ori'I'(!~ . It Ms 

most Di System Maifl1r.ames
S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE. 3 HRS. ASSY. T IME} 

1TFM USED FQA @ + B Voe @!! - Q Voc ~ • I G Voc @ I G V.;J<; @ r 28 Vctc SlZE VI x 0 x H PF11CE 


K IT 1 5 CARDS SOURCE 15A 2 .5A 2 5A 12"" :x 5·- " 4•·a·· 52.95 
Kff ~ S'fSTEM SOURCE 25A JA JA i ;t' s·· x 4·'.&'· 59.95 
KIT J DIS SYSTE, 15A IA 2A 2A 4A 14" 6'" "<F•" 67.9$ 

DfSK DRIVE POWER SUPPL y "R3" REGULATED. OPEN FRAME , ASSY. & TESTED ' '''' ''' ' ' .. ' . 67.95 
SPECS - 5V@ 5A OVP SV@ A ~ 241/@ 5A. SI Oi'llS PROlfCT 2 S17ES Al/AIL 1 l 9' (WJ ~ 6'• (DI .u,,·· (HI 2) 9 (W) x 4'i (D t S•,.-· (H) 

QPTl(Jt-1 1 J REPLACE • 2·W BY • 12V 2) I 01~ Sil( I ONL" ADO ..=. 1;,v@ I" AT ADDITIO IAL $1:? 00 

IDEAL FOOT HEE B or 51, f:LOPf>Y DISK DRIVES SUCH AS StiUGART 80 851 SIEMANS FOO 100.0,200- 8 OR 100-5 ETC 


DISK SYSTEM PWR SUPPLY u53n OPEN FRAME. ASSY. & TESTED. COMPACT SIZE: IO I ) ' (DI 5 jli) 92.95 

REGULAlfO OUTPUTS FOR DISK DRIVES • SV (gi "1A 5V Qi) 1A +24V@ M (Ofl • l:?V@ ·1A) SHOATS PROTECT 

UNREGULATED QUTPU s FOR s 100 • av@ 14A .1. 1 @ JA (OPTION A[)Q O\/P FOR • 5Y ADD $5 001 

A COMPLFTE LJNlt FOA DISK S'YSTEM WI H •HE MAINFRAME CONTAI ING 12 SLOTS & '.'O a· or 5'" DISK DRlV[S 


IPOWER T,RANSFORMERS (WITH MOUNTING BRACKETS} 
ITEM PRIMARY SECONDARY fl' I SEOONDARY f 2 SECONDARY ~3 SIZE W ' 0 H PRICE 

SH IPPING For each powe r S\.lpply $5.50 1nT1 1101 20 2 8 Vac. 1SA 28 Vac_CT. 2 !5A 3l•."' )< 31"' " 3' ., 21.95 
Calif . $7,50 1n other states. S 4 00 ,,., C.ilfl dp T2 1101120 2 8 Vac. 25A. 28 Vac . Ci. 3 SA Jl~ " 4.J.1" " 3 ' . .. 27.95 For each Trans former $5 00 in all Sla!es, i3 11 Dt120 2 8 V;u::. ISA 28 Vac. CT. 2.SA 48 Vac. CT. 2A :i •~·· " 4;i;,·· -< :na·· 29.95 $ 0.00 1n Canada Calil Reside nts add 6% :)\ ..14 i 101120 2 " 8 Vac. 6A 28 vac. CT. 1 5A 48 V c. CT. 31\ J J...."" J.0-t"" 22.95 Sales Tax15 1101 20 2 8 Vac_ 6A 2:8 Vac, CT, 2A 3" ~· 3'" 2'n" 14.95 

MAILING ADDRESS: SUNNY INTERNAT(ONAL SHIPPING ADDRESS 

'~1·· ~gR:Z~ct?9~A 90510 (TRANSFORMERS MANUFACTURER) 22129
1 

2 s VERMONT AVE r~·I 
~ 11';1,.E)(; l\:JQ.§.1)10 I (213) 328e2425 MON-SAT 9-6 TORRANCE, CA 90502 L..,, 

AHSWEFI BACK FOR TELEX SUNYCO moc 



Wha·t's New? 

fl 

S· 100 Products C.atafog 
Ackerman Digitar Systems rnc. 

fhe maker of pmcessor boards 
and other irems .for S- 100 sys· 
tems, has published a catarog of 
its products. Music and 6809 pro­
cessor boards, PROM (program· 
m<i bJe read-only memory! pro­
grammers. and other devices are 
described in th1e catalog. For a 
copy. contact Ackerman Digiral 
Systems Inc. 1IO N York Rd, Elrn­
hursr IL 60126, (31 21 530-8992. 

Clrcle 523 on inqu.iry c;;ard. 

Apple Software 

Directories 


Apple Software Dir·ectorie.sls a 
three-volume set that lis ts available 
business, games.. and educational 
software for Apple computers. rt in· 
crudes the names and addresses of 
more rhan 400 softw are vendors. 

The Apple Softare Direaory­
Volume I : BusJness Guide co.sts 
SS.95. Volume 2: Games Direc­
tory costs H .95. Volume 3: 
Educational Guide costs SS .95 . 
Comacr WJDL Video. 5245 w 
rnvetsey. Chicago IL 60639. (3 l 2) 
622~960.6 . 

Cir.cl&52.'6 on Inquiry card. 

Computer 

Merchandising 


Comp uter Merchandising 
covers sa les and manufacruring 
in t'he computer indumy. It in~ 

vestlgates the ebb and flow of the 
educarional computer marl<.et­
place, peripherals. and promo­
trom to increase sa les. Interviews 
w ith peopre rn the rndumy are 
arso fea rn red. This monthly 
publicatfon costs s1B per year 
and ;s available from Computer 
Merchand isin g Magaz ine . 
15720 Vemura Brvd. Suite 6 1O. 
Encino CA 9 I 436 , (2131 
995-0436. 

Circle 529 on im;iulry ca rd. 

PUBLICATIONS 

E~ectronlc Learning 
Elearonic L.eamrng magazine is 

a brmorithJy pubJica,rron ~or educa­
rors who buy and use electronic 
hardware and software jn eJemen· 
rary arid secondaiy education. A 
nontechnica' source of rdea s and 
informa1tion. ir incfudes articles on 
the use of mjcrocompute<s. video 
cassettes. vrdeod1scs. and other 
ards rneducarion. For more infor­
maljon. cont;:i ct Sc:hoJasrrc Jnc, 50 
W 44t.tl St New York NY I 0036, 
(2 l 2j 944-7700. 
Circle !)2~ on Inquiry c..rd. 

UN.IX Products 

List AvaUable 


A directory of UN'X <ind C prod­
ucts 1s now avar.labJe on a subscrip­
rion basis from JnfoPro Systems. 
The UNJX software Hst includes 
suppJiers of UNJX. C compilers and 
in terprerers. dat<i-base systems. 
other languages on UN'X. applica­
tions .:ind business packages. user 
groups. ucmfie.s, hardware vendors. 
and UNlX·llke systems. A yearly 
submiption to me UNIX Software 
List is S18. For dernils. contact Jn· 
foPro Systems, PCB 33. East Han· 
over NJ 07936, t20 1) 625-2925 . 

Circle·527 o.n ~nqully card. 

Educatlo.nal 1Computer 
Educatjonal Comp.uter is an 

in formation exchange for ere­
memary. h fgh school. coirege. 
and uni'iier ity studems and edu­
calOfs. In its pages. Educational 
Computer addresse.s such topics. 
as the lmpacr of mfcrocompurers 
rn schoors. coJjeges. and univer­
sities. AISO, separate depanments 
feature letters from reade<s, edi­
torials. book reviews. events. c'as· 
sirred ads, and adminisrrarive 
feedback. The yearry sJUbscription 
ra te j6 rssues' is s.12. Concact 
e.dur::ationar Computer Maga­
zrne, POB 535. Cupertino CA 
95015. j408J 252·3224. 
Clrcle 5:W on Inqulry ca.rel. 

Looking for a Certain 
PubHcatJon? 

The Westlake Gurde Um 
periodicals and offerspackage sub­
scriptions for computer. electronics. 
video, relecommunrcarions, and 
business publications. A copy of 
che guide com SI . Com an Wesr­
Jake Subscription Service, 4200 S 
Louise. Sioux Falls SD 57 J06, {605J 
33 1-6930. 

Ci rcle 522 Oil inciulry caret 

Computers .In Sdence 
Teaching 

The Journal of Comp.uter.s in 
Science Teachfng is a quarterly 
pubUcation on the use o f comput· 
ers 1n science instruction. It features 
research srudies on reaching 
science and tutorials . There are !ists 
and reviews of science software, 
announcements of conferences 
and events..and book revews_ The 
Journal of Computers i.n Science 
Teaching is published by theAsso­
ciation for Computers in Science 
Teaching. POB 4825. Austin TX 
78765, for s7 per year. 

Circle 5.25·on inquiry carel. 

IEEE 
PubUc.atlons Catalog 
A publications cata log Js avair­

abfe from tile Compute• Society of 
the IEEE {lnstirure of Erectrical anel 
Efearonic:sEngjneersJ. The catalog 
lists more than 300 publicarions 
and covers au aspecrs of applic.:i­
tions. merhodologies. and teen~ 
niques in computer software and 
hardware. IC also contains cech­
nH:aHevertutorial texts for the com­
puter scienrist and engineer. For a 
free copy of the 198 I Pubs Carta· 
log. write to the Compurer Society 
Press. POB 639. Silver S,:iring MD 
20901 . 

Glrc;:le s2a. Qn Inquiry card. 

1 

http:marl<.et


,
 fill~ MICRO 


irs1 time· tl'lls world 
popular :cpu olfered in 
Ki e. Two serial, 3 parallel , 
CTC, i;Prom Z-80 al 

r : ' ·t r I ~ I I 
I • . 

, . " I 
: " :::::.I _ 

4 rnl'lz. SoUw re bu d 
r~H!, e1c. (Less Prom_& Cable) $.250.00 

51 ~ MOD (KIT) 

$199.00 -
Complcl S-100 12 Slot Computer. Ample 
sysco-m power w•tll tll'gu! t d power ror drive.~. 

E.ltcollBl'll lor Sub<syrt m or Hobby u&B. 
Four hours to build. .(6 conn.. incl., IMS fans) 

(Go ld Contacts) 
As rnng a-s 1here is a i:nlce 
w.ar. we will fight your 
bBIUe_Comp.are al your 
local Oep11rtmen1 s:tore and 
~UV US MICRO. 

DEALS D DEALS D DEALS 


SHOP HERE AND 

• 
®&W~O 

(MIN MU M ORDE 'R $1 0.00)SALES 
This is ABSOLUTELY the LOWEST PRICE EVER _ 

for a Hi Speed (300 NS) LO·L0 Power 32K RA M. ~U)) n;:,,1 rry({)) 
4K by 1 Chips are organized in Selectable Banks. ~~~ \..hlj 

* Exte·nded Address Lines A 16 - A 11 

.n1 '

' 

(KIT) 

EXPANOA.B,iLE RAM
* SPEG IAL * SPECIAL * 

Ttus s the ~~tal l 

around ·84K board you 1;•:; 1:n tfl HI 
can buy. If alter you sea ~ 

I. you don"I agree •­ - · 
rnturn lor lull relu nd. • 
Ban~ Select by • .._......,_._........ 
OXl .M d aCIClrO$S 1l•ws 
or LO. 40H . * $40 10.00 A&T * 

U$ - D$K $·275..00 

Double O ns lly 3" nd s·· 
Dos ControUor doslgnecl 
ior S· , 00 I EEE SIMdal'd.r;. 
Ur;as Western Digual 
1795. 1691. 2143 Chip Set 

S-100· - CONNECTOR 
Tl or Better 

SOLDER TAIL 

CCS S- 100 

• 2810 CPU 
O nily - $250.00 

• 2422 Dsk Cont 
O n.ly - $300.00 

• 2065C 64K 
On ly - $425.00 

• 2032C 32K 
Onily - $620.00 ' 

• 271 8 2x2 
O nly - $305. 00 

• 2200A Mainframe 
On:ly - $349.00 

• 2501 Mother Board 
On y - $106.00 

• 2.111 6C 16KStaUcRam 200ns 
Only - $309.00 

• 2520K Extender Board 
Only - $ 52.00 

CHIPS - C1HIPS - CHIPS - CHIPS ­

Z 80 - A 

$6.95 

4MHZ Beastie with extra instructions! 

Z-80 SUPPORT 

CT C - $6.55 

$ 10 - $2S.50 
P I O .~ $6.50 

OMA - $18.75 
AU 4MHZ (who wants 2MHZ ?) 

2711 6s $7.75 {450 NS) 
2708s $4.75 (450 NS) 
Re ambe r w'hen 27165 were $50.00 and hard to 
get? T hes:e 1.mils are so beautifu I 11"1; h1;m:l 10 per! 
wJlh lhem. Bui we·w ilt i'o .r a ~m11ll price. 

Guara n1eed! 

4116s 
E~pansion i6K Dynmmic RAMs $2.50 
for Apple, 'TAS-aO S.-100 
sys1ems.. T.I.. Moslek lntet 
Gall for m mnurac1ur&r. 

200 NS 

2114s $2.75 ea. 
1 

Ono 01 the wor1Cl's lwo mos~ 
popular STATIC RAM$, 
Fa.c1ory prime lcsted uni ts. 
Sold 1n lots ol a only. 
FUJITSU. HITACHI. etc. 200 NS 

TMS -4.044 $4.00
MM - 5257 
INTEL 2147 250 NS 

Tile olher ·of the wor1d'$ mosl popula_r STATIC 
RAMs. This one is 4K by ~ organl~atlon . 

U.S. M'icro Sales can also supp 1ly a vast array of IC's. 

Because of space limitations we can not l ~ist them al l. 


We can also suppJy power supplies - sockets - heat sinks - tools 
etc.,, etc.. etc. 

Circle375onlnQuLrycard. Please Call For Pricing & Availability 

I 
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What's Ne11W? 
MfSCELLANEQ,US 

Votrax Speech Ctrcult 

The SC-0 l speech·syntn sizer 
1megr.:ited crrcurt combines eJec~ 
rronicaliy generated phonemes ro 
ptoduce an unljmjced vocabu,ary. 
Votra;.<'s technique doesn't limit 
rhe number of words and phrc3ses 
ro a fixed amount or formac as 
synthesizers thc3t reconfigur 
words and phrases rom prere· 
corded human voice tracts do. 
Designers can burld their own vo­
cabulary chrough a sys.r m rhar 
contains .:in algorithm that auto· 

Switched-On DOS 
The DOS Switch alrows a 

DOS-3. 3-equipped App'e rr to 
bom efther DOS 3.3 or 3.2 floppy 
disks without need of U1e BASICS 
djsk. The switch doesn't require 
support >aftware or modjfrcations 
to establ1sned 3.2 disks. The de· 
vice plugs lnto the Apple with our 
soldering or permanent wiring 
changes. The DOS. 3.3 PSA boor 
PROM (pmgramrnabJe read-only 
merno')'J and tl"le DOS 3.2 PS 
boor PROM are needed for in· 
sraJlation. The DOS Switch costs 
S29. 9 S and is .:i V.iiilable from the 
Micro Computer Cemer, 7900 
Par<igon Rd. Dayton OH 45459. 
(513~ 435-9533 . 
Clrc le 537 on I noq·1,Jity c:a:rel. 

mat1cafly translates English texr in· 

w phon mes. One second of 
speaking trme requires 70 ro l 00 
bits of memory wrth this devrce. 

Tne speech-synrt1esrzer chip rs 
av.3ilable al prrces scarring ac s95 
each. for .:i minimum o ffve units . 
The Vodex Sales Division of 
Votrax Inc 1s located at 500 Se­
phenson Hwy. Troy Ml 4808'1, 
(8001 521-1350; rn Mrchigan 
13 '31 588-0341 . 
Clrc'le 536 011 Inquiry card. 

Afd for the 
Physlcally Olsabled 

The Viewpornr Opcical lndica­
ror 1s an incandescent lamp 
mounred onco a headband. it en­
.:i:bles the physicalty drsabJed in· 
d1v1dua1 w1tt1 good head control 
to indicate- obJec ts. words. or 
symbols on a rnanuar-communi­
catron board. The b.:ind can be 
won on rhe head. hand, or 
wrist The lamp can be pos1t1oned 
for use 1n a wheefchair. bed. or 
on a prone board. A rechargeable 
power·pack stores a day·s 
criarge. The device com S I 89 
and is available from Pr ntke 
Rom1ch Company. RD 2. POB 
19l. Shreve OH 44676. j2 I 6) 
567·2906. Clrcl~ 538 on lnqu,lry card. 

5 to 15 V DC Dual 
Pow.er-Supply K•t 

The JE2 I 5 power-suppjy krr 
provides adJUStabJe regurared 
positive and negative outpul volt· 
ages from 5 ro I 5 V DC. Power 
outpu{ or each suppry ranges 
from 5 V DC at 500 mA to l S V 
DC at 175 mA. The JE2 I 5 kit re­
tairs or S.24 .95 from Jameco Erec­
tronics. 1355 Shoreway Rd. Bel­
monr CA 94002. t4 I Sj 592-8097. 
Ckclo 540 on Inquiry cattl. 

PROMS wJth Tltanlum­
Tungten Fuses 

Monolithic Memories ' Jlne of 
K- and 2 K-byte PROMS fpro­

grammabre read-only memories) 
uses itanium-tungsten rTJWj ' 
fuses and requires on ry 70 mA of 
current wi h no loss in speed. Ac­
cess tJmes are 5 5 ns for the ' K 

PROM and 60 ns for he 2 K de· 
vice. Pin-compatibre w irh s1an· 
dard Schottky PROMs. these unics 
c3re orgarnzed as 256· by 4·b it and 
5 12- by 4-bit a rays. The PROMS 
have full 5chmtky clamping. 
(hree-state or open-coneccor out­
puts, and rr.amistor jnputs for 
Jow·inpu current A new pro­
gramming r.echnique elimjnares 
the need for a ~eparate pm· 
gramming prn as found on Ni­
chrome-fused PROMs. 

Prices range from S3.75 w 
s I 0.55. Contact Monol j1h1c 
Memories. I l 6S E A rques Ave. 
Sunnyva'e CA 94086. (408j 
7 39-3535. Circle 53-9 on lnciulry card. 
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1 WE WILL NO,T BE UNDERSOLD 
FOR TRS·80 Model I NEC SP.INWRllERDISK DRtVES PRINTERS 

Letter Qua lity High Speed PiinlerCCl·tOO 5 11~ "', 40 Traci< {102K) S.'299 
A.O. $2395 
R.O, wllh tractor feed $2.555 

CC:l ·189 5v. •, 40 Track (102K) $394 
ADD·ON DRIVES IFOA ZENITH z.a9 

KS A with tractor feed $2795 
Z·87 Dual 5 '!.'"system $995 

NEC SPIN WRITER l500 Series $CALL 
EPSON MX-70 MX·SO MX-60FT MX100 $CALL 
PAPER TIGER 

External card e<lge and power supply includecl. 90 day warranly/one IDS 445 GraphJcs &2K burrer $ 695 
year on power supp1y. IDS 460 Graphics & 2k buffer $ 799 

IDS 560 Graphics s 999RAW DRIVES ANA DEX. OP·-8000 $849 DP·9500.'01 $1295
5 1/4• TEAC or TANDON $CALL 

OKIDATASN sHUGAAT 801 R $ CALI. 
Mlcrolin.e 80 Frlcllofl & p in feed SCALL 

DISKETTES - Box ot o Mf.croline 80 Friction, and p in & l ractor feed SCA LL 
511.. • Maxel S4C BASFfVerballm $26.95 Mlorollne 82 Friction & pin feed SCALL 
8" Maxell S4S BASFfVerba ilm $36•00 Miciroline 83 120 cps, us1ts up to 15Mpaper $CALL 
PLASTICFILE BOX-Holds 50 !;11.t. . d~skeUl3'.S $19.00 CENTRONI CS 739, new mOodel wlth graphics $ 739 
PLASTIC LIB RARY CASE 5 1/• w $3.00 8 • $ 4.00 C. ITOH 
HEAD CLEANING DISKETTE $2MO Starwliter I 25 cps. parall el inlerlace $144!1 
FLOPPY SAVER $10.95 RINGS S 6.95 Slal'Wiriter I 25 cps, serial in terrace $1:529 

Starwriter II 45 cps, paralle l interlace $1829 
16K RAM 1KITS 21or$37 $19 Sia rwrlter II 45 cps, serial io terlaoe $1949 
200ns. for TFIS.BO,"App le II , {speci fy): Jum pers $2:.50 

PRINTER SPECIAL 
SYSTEM SPECIAl SEl KOSHA GP-BOM Usl.$399 You Pay $31!1 
App le II Plus 48K wfd'rive and conlroUer. Epson MX·60 printer and MONITORSlnterrace. SUP-:R Mod AF M-0dulator: Usl $2965 You Pay S2299 

BELL & 
HOWELL gws&w BHD911 $1175COMPUTERS/TERMINALS 

LE1EOEX 12· B & W $129 12# G,ree11 Screen S159' ARCHIVES 6A K, 2·Drlves, ??Track. SCA LL 
13w Color '$32:9ALTOS ACSBOOO Series $CALL 

SANYO 9# 8 & w '$149 12" Green Screen S238ZIEN'ITH 48K. all·in·one compuler $2200 
12'" B & W $219 13 " Color $406ZENITH Z-19 $ 7.ZS 

ZENITH 13 M Co~or $349 12" Green Screen $129TELiE.VtDEO 910 $559 920C S 729 950 $1039' 
IB!M 3101 Oisp:1ay Termnnal s11a9, TELECOMMUN'IC.ATIONS
ATARI 400 $. 359 800 $ 795 LIVERMOR.ESTAR M 0 D:EM 2-year guarantee S125
MATIEl INTELLIVI SION s .259 UNIVIERSAL :DATA SYSTEMS UDS.10-3 $119
APPLIE PERIPHERALS $CALL D·CAT HARD WllRED DIRECT MODEM S189 

AUTO,CAT Auto A.nswer, Direct Connect Modem S2491

S·100 CALIFORN!IA COMPUTER SYSTEMS APPLE·CAT U S:a.49 
0.C. HAYES MICRO·MOD:EM $295 
D.C. HAYES SMART-MODE:M $235 
CCITelnei Communicalions Package $13'5 

APPLE ACCESSORl:ES AND SOF WARE 
VISICALC $155.00 DB MASTER $159.CID 
CPS MULTllFUNCTION CAR.D $1&9.llll 
Z· 80 SOFTCARD S259'.Cl0 
VIDEX BOARD $255.00 
KEYBO.ARD ENHANCER S111l.OO 
HlK CARD $159.00 
APiPlEJOYSTICK s 49..00 

MAINFRAME Mode l 2200A 5349, SU!P·RMOO s 25.00 
UOCPU Model 2810 $:25.9 CCSCARDS $CALL 
MOTHEH BOARD Mode~ 2501 $106 GALAXIAN $ 22.95 
'16K STAT'IC RAM, 200os Model 2116C S3CJ9 SPACE ALBUM \ $ 35..00 
32K STATIC RAM, 200ns Model 20'32C ~19 ASTEROIDS ~ .. .. ______ ,.. __ _ s 17.95.J - _, - · ..... - • - ... - ­

___ ..,. ___ •._ r...,,._
64K !DYNAMIC RAM Model 2065C S580 FLIGHT SIMULATOR $ 29.00 ·----­
FILOPPY DISC CONTRO·LLER Model 2422A $3-45 WIZARD &PRINCESS s 28.00 
EXTENDER BOARD Model 2520K s 52 SARG,ON2 $ 29.00 
2P+2SIJO Model 2718A $309 MYSTERY HOUSE $ 24.00 HI-RES FOOTBALL $ 35.00 

Fat fast delivery, send cerllflecl chec-ks, money orders or call to arrange direct bank wire lranslers. Personal or c ompany checks require two 
to three weeks to clear. All prices are mail o:rder onl~ and are subject to change w ithout notice. Call lor shipping cha.rges. 

DEALER (NAT110NALllNTERNATIONAL) 1-Nau1R1Es INVITED Send tor FREE Cata,ogue 
TO ORDER CALL TOLL FREE 1·800·343·6522TheCPU SHOP TWX: 710·348·1796 Massachusetts Residen ts ca ll ·61171242 ·3361 

5 Dexl!lr Row, Dept. 181 OM Technica l Information call 617/242·3361 
Cha~lestown, Massachusetts. 0<?1:29 Massachuseus :Residents add 5% Sates Ta~ 
Hours 10AM·6PM ~EST) Mor1.·Fri. (Sal . t ill 5) Tandy Corporation Trademark/ Digi ta l Research 

Ctrore 107 on inquiry card. 
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What's New? 


.Mlgh-Resoiutlon 
Touch .Screens 

w;rh the TSD J 2· and I'5·inch 
Touch Screen Digitizers. you can 
entef data by wuch1ng a comput­
er display w ith your finger. The 
screen's high-resolucion also per· 
mies the entry of graphic dat.:i . 
The Touch Screens can be reuom­
ted omo exisring video dJspJays. 
and in mosr cases no modific:a · 
tions are necessary. The thrn. 
tr.:insparenr. curved p.3ner, consis­
ting of two conductive films sepa· 
rated oy an insulac1ng space. 
mouncs in from of the vrdeo dis· 
play; ;an interface board js con~ 

necred ~o £he panel w1r.h .a cable. 
When rhe panel is touched. one 
conductive rayer touches the 
other.. yielding a voltage tha t rs 
converted Into he necess.ary in­
formation and transmined as an 
R5-232C message or a par.arlel 
8-bit 3-srare message. 

The 12-inch moder costs S650 
and the I 5-inch devic·e is priced at 
s700. Contact TSO Ojsplay Prod· 
um Inc. 35 Orville Dr, Bohemia 
NY I 17 16. 15 I 6j 589-6800. 
Cl re le 531 on lnciulry card. 

16 K-Byte P.rogrammable 
Memory Cfrcufu 

Fujitsu Mfcroetectronics has a 
family of 1 6 K ·byre dynamrc pm· 
grammable-memory jmegrated 
circuits with singte 5 V power­
suppJy requrremems .and acce£5 

trrlles as fast as I00 ns. The 
MB8 l I 7 and M88 J 18 devices are 

vailable w ith JOO or 235 ns cy­
cle times. 

Features include !82 mW 
power dissipation. bia:s genera tor. 
re.ad-wrne·modJfy. hi'dden re· 
fresh. page-mode capabirl y. and 
TTL· (tras1stor-transistm !ogjcj 
compatible inputs. Cont..:ict fujjl­
su MrcroeJectron1cs • .2945 O<ik· 
mead Vrllage Ct Santa O.:ira CA 
95051 . f408J 727-1700. 
Circ le 532 Qn lnciulry carcl. 

MISCELLANEOUS 

EPROM .Has 

High Standards 


Advanced Micro Devices has a 
32 K-bft EPROM terasable pro­
gramm.:ibJe read·only memoryj 
that meets the MIL-STD-883 and 
fNT-STD- 123 quality S(andards. 
Organized as 4 K bytes by 8 bits. 
the Am2732 operates from a 
singre + 5 v suppry. It offers 
Ehree·state outputs. fully st.atrc 
operaEion. and a two-line comroJ 
char makes Chip Enable .and Out­
put Enable avadable . Thjs, eHmi· 
nates bus contention and llle 
need for external bu fers .3 nd chrp 
controls. 

The Am2732 costs S3 I .50. 
Coman Advanced Micro De· 
vJces. 90 I T ompson Pt Sunny· 
vale CA 94086. f408t 732-2400 . 
ClrclB 53J,on Inquiry card. 

PROM Copfer/Verffler 
The cloneAprom PROM (pro· 

grammable read--on~y memory! 
coprer/veririer dupJrcates a 5 V 
master 2716 EPROM (erasable 
PROM) in 138 seconds. It features 
two ZJF p~eto 1nsernon force1 
sockets. pass/fa il indjc.:itors. and a 

In-Circuit 
Mfcrocomputer Tester 
Patuc Jnc's mrcrocomputer 

analyzer is .a hand-held device 
th.:it cJjps directly ro rhe micropro­
cessor ro be tested by means of a 
40·prn chip clip. Ir can s•ngle·s ep 
rhe microprocessor or Jet it run 
free m a s.elecred error vecror or 
rr.ap .3ddress. A trace capability 
allows examination of U1e 63 ma· 
chine cycles rhat precede break· 
point. rmerchangeable interfaces 
are available for z.so... 8080185·. 
6502·. 6800-, 2650-. 6802-. and 
650 I-based mrcrocomputers. 

The Mrcrocompurer Anaryzer 
costs S829. fn tert'aces .are 561 
each. Comact Patuck Inc. 5073 
Russe" Ave. Pennsuaken NJ 
08109. (609J 662-0677. 
Clrole 534 Qn Inquiry card. 

power supply. Both a 2732 and a 
220 V AC. SO Hz version are 
avaira ble. 

The cioneAprom co£ts s2·99. 
Contact A1roy Engineering Com­
pany jnc. 12 Mercer Rd. N tick 
MA 0 1760, 1617) 655-3900. 
C1tcle 53:5 on lnquliy c rd. 



JBE I MICROCOMPUTER 
John Bell Engi11eering 's tow-cost JBE I Microcomputer - based on the powerful 6502 processor - is spedfically designed for WORK, 
LEARNING, DEVELOPMENT AND CONTROL. The JBE I ha (1 u11iq11e combination offeatures: 

• 	6S02 Micropr<JCessor • 4K 2114 RAM Memory 
• 	4 6522 V/As (8 parallel 110 ports)' • BK or 16K £PROM Memory 
• 	 l A Y5-JOJ3 (UART serial port) • Monitor and 7iny Basic 
• 	Cassette lnterface • Variety of Support Cards 

• 	Use your JBE I .to PROGRAM 27J6s, TALK to you, CONTROL the world. 

• 	JBE I i111erjaces with JBE' EPROM Pr:ogrammer, Parallel Input Speech Synthesizer, A-D & D-A Com,oerter and Solid State 
· wilclles. 

• 	Save your programs easily and accurately using tire cassette interface. 

• 	Use your JBE 1 for: 

CONTROL 	 JBE I is available fully populated, par11'ally populated or as a 
bare board for OEM (ll1d the dedicated hobbyi t:• 	Home security and lighting systems 

• 	Irrigation systems The fully populated version includes: 
• 	Model Tranis 6502 CPU 4K RAM
• 	Solar heat.ing and power systems 4 6522 1As Monitor EPROM 

A YJ-1013 Tiny Basic EPROM
DEVELOPMENT 

• 	Software for work and home Partially Assembled Version hicludes.: 
• 	Leamjng aids for children ot home and school 6502 CPU JK RAM 
,, Development system for JBE 6502 Microcomputer J 6522 VIA Monitor EPROM 

AYJ-1013 
LEAR ING 

• 	Microcomputer Technology All versions inc/1,de eomplete documentation. For information 
• 	Mochi"ne /Qngiiage and Basic programming write: Joh11 Bell Engineering, P.O. Box 338, Redwood City , 
• 	The lhr;ee R's for clzildren CA 94064. (415) 367-U37~ OEM Pricing avai/Qb/e. 

,.,...~ FOR A'fA TER HA RGE, VISA . 'D .O.D. ORDERS Crl ll (41SJ367-11:'7 ORS · D /IE K TO T/1£ A BO VE A DDRES., 
- D£PT. 11. PL£AS£ I CLUDE 5% FOR S f{IPPI 'G A 1 D l h 1 DUNG I !DE US/I / 1 D 10% OUTSIDE U A . 
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What'1 New? 
SYSTEMS 


MlcroHte Mfcrocomputer 
The MicroHte microcomputer is 

a self·conrajned system rhat in· 
eludes r.he microprocessor. key­
board. 24-!ine by 80-ctiaracter 
plasma disp,ay. and two 5-lnch 
froppy-d1sk drives capable of 
stor.ing up m 350 K bytes. M jcro­
llte has provrsions for £etra l com· 
munrcations. 

Options for the Micro,1te in­
cjude a dot-matrix primer that can 
be housed Jn the console and 
support for up to four 8·inch 
floppy-disk drjves. Hard·drsk 
drives are also avarlable. For more 
information on rhe M icmlite rr. 
conracr O l Corporation, I 2 5 
Rjcefield Ln. Hauppauge NY 
11797. (516l 543-7800. 
Clrcle 590 on I nqulry car(!., 

,Pascal Development 
System for CPIM 

The PDS-80 Pascal Deverop­
menr Sysrem for CP/M applfca· 
tiom is. d'esigned with che sysrems 
rnt~grator and applications·soft· 
ware developer in mind. A Cache 
BJOS for CP/M us.es rhe OMA (di­
rect·memoiy ciccessJ and inter­
rupr capabJlirfes of rne disk con­
trolfer and memory to buffer 
w hole tracks in extended mem­
ory. whlch speeds up e:x:.ecution 
times. 

Included in the sys tem is 
Pascal/Z, a narive~code compiler 
that generates ROMab'e fread­
onry memotyJ and reentrant ob· 
ject code. relocatable objecr 
modules, and permits separ.;ite 
compilation. A 2.4-megabyte 
duaJ·Cli:sk drive. chorce o f main­
frame. Cache BIOS. Pascal/Z. and 
CP/M come w irh che develop· 
ment system. Five utilities are also 
included: lnterEdit. a screen­
orierned edfror; Spell. ci spelling 
edJto r wn:h a 10.000-word modi­
fiable drction.:iry; Ouick:opy. for 
copying djsJ<s ·asrer than the PIP 
utilfty; Help. an access m docu­
mentation; and Comp.are. a quick 
view of the difference between 
two fr ies. 

The PDS-80 Development Sys· 
tern cos.rs s7995. conra,cr It aca 
lnrersystem:s Inc. 1650 Hans.h,aw 
Rd. Ithaca NY 14850 . 
CIre le 591 on lnqu lry CDrci. 

,Omnlnet from Corvus 
Omnlnet is a r·meg.:ibyte-per· 

second network rhac use~ a 
shielded twisted-pair cabJe for 
conn&ting microcompu ers.. The 
network airows th e in erconnec· 
cion of up w 64 mlcrocomputers 
and peripher a rs rn a 40IX>- oot 
serial hnk. The incelrlgem compo­
nent of he sysrem i~ rr:ie Omnrnet 
ransporter. wnrch interfaces to 
the mrcrocompurer or penpher.11 
and provides: for rhe minsfer of 
messages without software jncer· 
vention or requiring a1 conuor pro­
cessor. Omnrnet wili work wich 
Corvus Conslellation software, 
providing up to 80 megabyces of 
shared storage. 

Available for ctle Apple H. Onyx 
C8000. and Digi al Equipment 
Corpora tion lSJ· 1J compulers. 
Ornninec will also connecc to alJ 
Corvus peripherals. Future er.ans.­
porters are berng designed for 
TRS-80, Appre IU, 5-100. Arari. 
Commodore. Altos. and other 
popular microcomputers. 

Omninet cransporte unics. <3re 
priced at S495 for the A ppl 11 and 
S· I00. $7 50 for LSI· i I compurers. 
and S6SO for rhe Onyx CBOOO. A 
disk server for Corvus Winchester 
disks wm rerarl for 5990. For more 
information. contact Corvus Sys· 
rems Inc. 2029 O'Too~e Ave. San 
Jose CA 95 13 l . (408J 946·7700. 

Circle 592 on lnqul ry carcL 

' 

' 

Data·mac Serles 1200 byres of programmable memoiy, 10 MHz 68000 
The Daramac 1200 series of input/output ports, keyboa rd. Motorola Semrconduaor Gmup 

microcomputers can be expand· vic:leo display. dual 5-rnch double· has announced he aivailat>Nity of 
ed w ith exremaJ oppy-disk drives 
or any density, trac , or sic:le con­
figuration. Provis·on is made for 
using Eh e video display to set 
breakpo ints and 5,ingle·step 
through programs for debuggrng. 
Among me models avairable is 
tne 12 5 5 m icrocomp ter. It con· 
tarns a Z80 mrcroprocess:or. 64 K 

sided double-density disk drives. 
and the CP/M opera ting system. 

The Model 1255 with [WO 

drives capable of storing 780 K 
bytes ri:sts for S'l695. Contact 
D atamac Compu er Sysrems. 
3333·F Oct.:ivius Dr. Santa Clara 
CA 95051 . (408) 727-056 l _ 
Ctrcl 593 on Inquiry care!. 

a ro MHz MC68000l IO mjcro­
processor. Samples a re a va ilab le 
for S449. Comacr your local Mo­
torola represent.:i 1ve or me Moto­
rola Semiconductor Group. 350 r 
Ed Bluestein Blvd, Austin TX 
1an1 . rs 12i ns·bl 19_ 

Circle 594 on Inquiry card. 

1 
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ppaq·computC!r ·1-800·421 ·1947 
Sales and Service 

NEC 8001A $11'00 


NEC 8012A $ 750 


NEC 8031A $1100 


NEC RGB Monitor $ 999 


1
NEC Geneira1Accounting 

System ... .. ... . ...... .. .... S 350 


APPLE HARDWARE 

Parallel Pr;n1er lnterface Card ....... .. ......... 160 

Communications Car · ..•.•.....•.. .. .. .. ..... 195 

High Speed Serial Interface _____ . _ . . ...........160 

Pascal Lang·uageSystem _________ ... . __ . . . _. _ .425 

Cefl1ronics Pt inle lnlerface _______ ..... _. . .. . __ 185 

Applesott Firmware Card •.•.•.... .... - ... _... _. 160 

lntege Firmware Card •••••.•.•• .... ••. , ....•• 160 

Dis Uwith Controller 'DOS 3.3 ..•.......... .. . - .529 

Disk][ only •••••••...•.•••.•.• ......••....• •• 475 

Graphics Tablet ..... . .......... ........... .. .6'15 


OTHER HARDWARE 
Ai1 Musle Syn heslz:er (3 Voice) ____ ... ..........245 

9 voice .....•... __ ...... _________ . . . ...... . .. 17S 

AB Numeric Keypad •••••••••••.. ... • .....••. 119 

Mlcromodem ][ .. ... . .. . ..• •.••.•.• ........... 295 

App le Clock __ .. _. . . ....•.. _. _. •....•.....•. 245 

Rom Plus wilh Keyboard Fiiter . ___ .............. 175 

lntrol1X-10System _.... • . _. __ • _•. ....•.....•. 250 

Romwriter . __ ... _..... _. __ . ____ ..... __... •••• 150 

OoubleVlslon 60 x 24 Video Interlace . ____ .......245 

CCS Arithmetic Processor • __ .. _... . .... .. . __ ..399 

CCS ParaHel Interlace ••.•••.•.... .... ••. .•• ••• 119 

16K R 11m Cud ..... . _ . _.. _____ .. . .. _••.•••••• 145 

Microwor s DS"65 Digisector _. _. _.... _••.•••••• ~.19 


SVA 8 iflC Ois.k Con ro ller . _. ___ .. ... _... __ .. _.300 

Sup-R-Mod . . . . . . . . • .••..•• _- . .. - . - - - - . - . - . JO 

CCS Synchronous Serial lnterfaoe ..... - - . . . - - - . 159 

CCS Asynchronous Serial Interlace . ..• ••••••••• 159 

CorYtn> 10 Meg. Hard Disk .••.... , ... •••• .• ••• ..4395 

Corvus Cons.lellaHon •••...• . . ... . . ••••••• •••• 595 


MISCELLANEOUSISUPPLIE-S 

16K. RAM (200-250 NS) ........ ..... - - - .. ..•.•.. .29 

Verbatium Dalali le Diskette (8.ox of 10) ...•• ..... . 30· 

O~safl Diskettes (Box of 5) ........ __ - - _- __ . _ ... .22 

Apple Ois'kelles (Box of 0) ........ _- ___ _- - _.• . . . 45 

Verbatim Di Skene Boxes fHOlds &O D·isks) __- • _• ... 1e 

Silefllype Pape1 (Box of 10 rolls) ... .. ___ ____ _- ... .40 


MONITORSIDISPLAYS 

L@!ld·!IXVldeo 10012· . ....... .. .. '' .. ' .. . ' . - •• 140 

Sanyo9 " Monitor _____ . .. ........ _• ......... • . 195 

KG-12CGreen Pnos. Moni tor ...................275 

Sanyo 12" Green Pnosphor. Monitor ..........• •• 275 

NEC l2" Green P.nosphor. Monitor . . ....... . ....275 

Sanyo 12· BtwMonitor. ...... .... •............250 


p :fUN:TE:RS· 

Aptple Sl1entype wl1th Interlace ..... ___ . • _•.• .... 525 

ID'S 445 (P11p11r Tlger) w1t:h Grap'hlcs . . .....•.•. _. _650 

IDS460·wlth Graphics ..•.... .... •........ .. _. 1049 

IDS §601wH h Graphics 10) ... ..•.. _• ......••• • • 1199 

Centronic:s 737 ............ ...... .... ......... 795 

NEC Splnwrller IRO, Serial) ••..•.. _•.• . _.. .. .. 2650 


SOFTWARE 

The CQ.nuouer .. . _ . __ ... _ . . . • . _•. _.••..... .525 

Apple Posl (Mail ing Li·Sl Program) . . ...•......... 45 

Easywriter Professional System .•....•. _•• _..•• ·195 

A pple Pie 2.0 ...... .... _. ___ .. .. . ____ . __ . __ - - . 110 

DB Mastm Da:la Management __ . _ . __ . _. _. _____ . 175 

The Cashier .. _ . . .. _. ___ . ••• . _... _••...•.•••• 210 

Apple Writer .... . . _. _. _•• _• ..... •••••••• • •••.• 65 

Yie tca c .• ........ ••• ............ ....... ..... 175 

CCA Daita M·anage:ment System .... .•.•...... _•.. 90 

Full Screen Mapping foir CCA OMS .••. •.. . • _..•.•59 

Pascal lolernctive Terminal Soltwar.e (PITS) ______ .29 

Basic Interactive Terminal Sollware (BITS) _. _.. . _ ..29 

Data Capture ..... .•.•.. . _. _ .. _.. ___ . ________ .45 

Data Factory OMS ....... ......... ____________ 110 

Apple Plot . , ..... _ . . . ___ ........ _.. • . •••.••••• 55 

A.p,ple Pilo t •••.••••... .... .. . •••.. . . . ... . .. .. 120 

Magic: Wand Word Processor (Needs Z.SO Softca.rd)345 

Dow Jones Portfolio Evaluator ............. . .•• . .45 

Fortran ....... • .... . . , ..... .... .. .... ........ 140 


Of!.DE,lll NG IN. Ol!M.ATIO~t: Pho,,eo• <$ ln•lt.O using \/1$A, MASTeACAAO o• t>-lmt wl r• r.111'1htrs \ll SA a MCcJ"11d•t i;,1Icl HNICG ch•rgeof %% 
r.11 111 or e1 ~YHM cnarg1t carcl n umbo• (ll'lc~i.de O• W•lt.on d•l•J. CIHh~•-• ~~•c~. ""°"•~order or l)e••ol'l•I cl'lec ~•lk>W' lO bua.ln•u 1f1y1 to ·c:.IH r.I PIH H 1>elooa a l41apl'lon• 

l\u.IMMI• wllh el l orde•~ . Forelon orlfera. (0<1~:1 ..a1.no M lli1arr PO'~! IS~ 10"/, ror ~l'llllP l"'i) . All lund& m~11 be I~ U.S. dollars. (leit&r! o cred t ,p;ermllleco sr.11111•1\0. Ha111d ll11Q al\d it'!· 
5.\1 •nc:a m us. .. dd 3"11 tmln~m1Jm $4 .00t- Ca1Uornl11 r11!SlC1 1ntl5 Bdd ev. Sliillll!!I Ill . Our tow mug[n!; pu;111 i bl~ u!l 10 !Hmd coo Qf'OR purC:hli.!111 orae.r, Or Qpen illCC0'-1111 tp.le-B:Si 6 Sami '°' 
wn ttcin QUOl•iLC111~ A.II equll>"'t"'I •• $1Jb]ec1 lo price t.1>.;in1111 •"0 •-.•lll'bml)', Eq~lprnant •1 n•'" •nd corrip'lol ·•w;l1n ll>• m;oRu!•c1•urer w•rr1-r> )' , We do l'IO gu••a111H merclh•n• Illy1
 

01 fl'OOu~I~ told. I.JI r~1 11r11ed !tQu l'Mfll Is ~"bl•~1 10 a 15"/, llla.1ac Ing !!Ni. We ~I'l l!> m.o<aLMlfers w l1 ln ~ t:ta,.a. 

W"E UE ~ ME.M1llE:A O:F THE CHM.48ER OF CO MMERC:E. A ET A ll STORE PRICES MAY DlF'F'E:A FROM 1MIAI L ORt:I ER PRICES. 


Pl.JEA'SE SEND 0:1'10 ' RS TO: 

COMPUTER STOP, 2545 w. 2a1 s1., TORRANCE, CA 90505 


C rcle 99 on inquiry catc;L BYTE ·Cktiobtt 1981 483 
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, What's New? 
SYSTEMS 

New zao Board 
The CPC·2810 Z80•based pro· 

cessor board is desJgned for U1e 
S- l 00 bu.s. I features two m four 
serial 1/0 (input/ourpur' channels. 
software-selectable da a rates. 
two parallel r10 channels with 
handsha king. eighl vectored 
pnoriry incerrupts. and comp<:itrbil· 
1ty with most disk .comrolfers. All 
asynchronous .serial channels can 
be made fully synchronous. 110 
interfaces are customized thmugh 
the use of externai personaricy 
boards. The CPC-2810 ZBO bo.:ird 
com S495 from Measuremem Sys­
[ems & Control's. I 60 I Orange· 
wood. Orange CA 92668. (71 41 
633-4460. Circle ~5 on Inquiry c;ird. 

A. Very Portable Terminal 

LEX 21 is a small, light'IN·erght memory and .; I K-byte line buffer 
low-cost printing and commun· are .standard. The selec:tabJe 
carions terminal. The LEX 2 1 1er­ crammissron rates <ire IO or 30 
minal features a built-Jn modem. characters per second. The LEX 
keyboard. and a thermal printer 21 rs designed for business and 
char displays upper- and jower­ professional peopJe for use Jn of· 
case characters. It measures 22 by fices. homes. and when miveling. 
28 by 7. r cm (BVi by 11by2¥4 The LEX 21' com sI 195. Comacr 
inch1es,, weighs 2.25 kg jS Lexicon Corporacion. 8355 Exe­
poundsJ. and tak·e.s up half a .slan· curive Cenrer Dr. Miami FL 
dard briefcase. Two K bytes of 33166, r30SJ 592-4404. 

C lrc'le 596 on lnqu lry c::ari;I. 

CBM 8032 

Co·•or Computer 


The CBM 8032 microcompurer 
now has color. The Color 8032 
rew1res a l 2-inch. SO·c:harac:ter 
by 25-line vrdeo display, 73-key 
upper· and lowercase keyb:oard. 
.and numerrc keypa,d. Ir also fea· 
tures a high-resolution RGB tredt 
green/b,uej color monitor that dis· 
pJays eight colors in the texr and 
graphic.s modes. 

CBM 8032 software runs on che 
Cofor Computer without modifl· 
cation. Using che ConrroJ key, 
users can change foreground and 
background color combinations. 
or use reverse frerd for high· 
lighting. In the graphics mode. 
the CoJor Computer provides 160 
by 100 dot res0Jut1on. The com­
puter contains a 32 K·byte .screen 
eclir ROM that provides cotor-han­
dring capabrlity. The CBM version 
4.0 BASrc interprerer remains un­
changed. Coman Commodore 
Business Machines Inc. 68 J 

Moore Rd. King o Prussia PA 
19406, !215] 337-7100. 



Best prices anywhere I 

Now a Toll-Free"800" 

COMPUTERS 


"'''NI datasystems 
Z-89 •..• List 

$2895 

$2229 

SUPERBRAIN. 
Bv INTERTEC 

'J \ 


641< 00 . . .. .. . . • . . • . . .. $.2695 
64K QD .... __ ................. $2995 

DSS· OMEG ............... . .... . . $3195 

IN TERTUSE. . ,. ............... ... . . $725 

Emulator . .. .. .. • . .. ............. $725 


CROMEMCO 

CS2. L1s1 $ 69'.L .. ..• OUR P R•CE $3679 
CS3. L1s1 ~ 7995 . . . . . OU R P RICE $6349 

NORTH STAR 

HORIZON II 


HAZ·2·32DD.L1s $3695 ... ........ . . $2879 
HRZ·2·64DD. L1s1 $4195....... . .... $3269 
HAZ·2·032. L•SI $3995 ... . ..•...... $3115 
HRZ-2064, L1s1 S4495.• . .•.•••.••... $3505 

lntetsys~ems •... . . .. .. CALL FOR PRICES 

COMPU'TERS WH,O 

P ..,o.. ox 144 CamiUus, N.V. 

TERMINALS 
Tele Video 

Te1ev1deo 	 910 .. . .............. .. ... . $579 
912C .. _.• _.. .• . •. . _ . .. _ . _ $6i9 
920-C . ...... - ........ .... $779 
950. - .. - . . . ... . .. - - . - - - . - $979 

SOROC 

Soroc 	IQ 120 . . . ..... . ..• . .... . ..... $689 
10130 .. ....... ........ - ... - .. $579 
10135................•... - - .. $7 19 
10135 wi g ................... . $78S 
10140 . . - . . • . . . • . .... •• .. •. $104$, 

HAZELTINE

1420.... .. . . .. . .. . . ..... . ...... ... CALL 
1500 •.....• . ••....•..... . ... .... . . CALL 
15 ~0•..• . .•..•.••..••.•. . • . . .•... . CALL 

ZENITH 

219 


... $719 


PRINTERS 
CENTRONICS 


73:9• l . ...............•.. . .• - .. - . - - . $749' 

73:9· 3 ... . .. . ........ . - . - • . - - .. - .. - . $799, 

704· l l parnllr;i1 .. _. _. . . . . . . . .. .. . . • . $1569 

700,9 .. . - - " . - - . - - . - .. - ......... . .. $1519 


Tl 810 

610 Basic .. .. . .. . . ...•.•..•......• $,1289 
610 Fun Oplioo.. . ...... .. .......... $1599 
62U RO 1Basic •.••.••.••••• . •• . .••.• $1545 
820 KSA 1B::islc ....... .... ...... . ... $1739 

NEC 7510 . . ................... - . -- CAL L 
7520 . . ••.••.•.••••..•..••..• CALL 

O~ab lo 63().......•.•..•... . .. . .• ... $2049 


Paper Tiger 460 . •... . ....•..• . ..•. .• . $799 
460G •• . •• . •.••..•••.•.•• $843 
560G .......... . ........ $1099 


Epson................ CALL FOA PRICES 


DISKSYSTEMS 

MORROW 

0 'iSCUS 20 .... .... . . ............... . $849 
Dua 1 Discus 2'0 . . . . . . . .. . . . . .. . . . • . S1389 
2 2... .. . • .. - - . .. . - . . - .. - .. - .. - .. $1199 
M ·2-6 ..• •. . •..•..• .. . .. • .. •. .. • . .. $3599 
M-10 ... ......................•.•• '$2999 


tlllmS • •I 	 i b Yilo "°""1 fKll>t IJUll<I en.... 
• t r.II O<l"l' • "Ml ~YS ,_ llid ~IP"lt 1oin 111 
Pnm dt MC li.d ~ Yl$1C Ind 111..1.,. Dlltl' llid 1"o 
~oo .. , •"I ?S\ d""'"' P•otn"' i lo'"'"'' 
OClll~I 

13031 


80,0•448•,&7111 

lnN.Y. call 315• 4 ,72.. 2saa

~ - - ·- - - - -- - ­

Circle 94 on ln:ciulry card. 	 llYTE. Ocioloor 19!1 4il.'i 



- - -- - -

I -- -- What's New? 

SYSTEMS 

Multluser System 
The System/48 is a murtruser 

system for smal'I· to medium·srze 
businesses. It can accommodate 
up to eight simuitaneous u5ers 
and has 20 megabytes of Wjn­
ches.ter hard-disk storage. 

MAGIC is an operating system 
for the System/48. it provides. a 
means for direc -Indexed access 
m several Oiilion bytes of storage. 
The DataMagic JJ is a data-base 
system char p ovrdes a screen 
formatter. ·the BASIC langu.age • .a 
report generator, and an edrt. up­
date. and query processor pack· 
age. For complete details, con· 
ract TEI Jnc. 5075 sLoop E, Hou.s­
ton TX 77033. 17 131 738·2300. 
Circle 598 QJI lnciu1ry c11rd. 

Slngle-Board 80·85 Computer 

CPU· I is an 8085-oased mrcm­
computer similar m the Imel 80104 
board. Ir is designed specifica lly 
for dedica ·ed control applica­
tions. The system operates air 3 
MHz .and incrudes 256 bytes of 
programmable memory. 22 UO 
finput/ou~putj lines. one serial j/Q 
port, one progr.:i mmabre cou nterl 
timer. and two sockets for I m 
4 K bytes of EPROM jetasable 
programmable read-only mem· 
oryJ. Only an external tr<msfor· 

mer is needed ro comprere rMe 
system. A printed-circuit bocird' 
area is provrded for user develop­
ment. Applications programs for 
CPU- I can be developed usrng 
any 8080/8085 developmenc 
system. 

1The prrce for CPU- I is. S 185. An 
e>:panded version with more 
memol)' and1 1/0 lines com s220. 
Contact Pragmatrc Designs inc. 
950 Benicia Ave. Sunnyvale CA 
94086. 140SJ 736-8670. 
Clrcle 599 on inquiry c<irci-

Econet Network 
The Econet network system for 

jme<connectrng computers .3nd 
peripherals uses a Four-wjre con­
nector. It aflows a sepa ratron of 
up ro I kflometer oetween st.a& 
tions and is compatible with all 
Acom jar other microcompute~ 
systems. A ten-s atlon networ 
wfth a 400 K·byte ile sra tfon 
costs .£3000 japproxrmately 
S6000J; additro.nal stations case 
£50 (abouts l OOj . Up to 255 sra· 
t iom can be imerconnecred with 
a data rransfer rate of up to 
210,000 bps jbit5 per secondJ. 
Comsion·detect circuitry and a 
coll ision-arbitration argonthm 
minimize rh e need or ret ries. 
Econet hcirdware fits inside a 
computer, and the software re­
sid'es in 4 K bytes o f ROM (read· 
onry memoryJ. 

Econet was primanly designed 
for schools and 1nscJtutrons. bur jc 
can be used in any env1ronmem. 
For more rnformation. contact 
Acorn Computer L d. 4'a Market 
Hin, Cambridge. CB2 3NJ. 
England_ Circle 600 Qn Inquiry c.ard_ 
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MIC ROPOLIS gon thlfl> one boU~ Ind uses ' au-s1 sysltll\ 
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~H*~kl d toOIS 1(11 dMIQpl'iG. IHllnQ. •OllCUtilg, and 
~ BA IC .flll'\ 
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~Pon~-~= - ­• 1 ·6~ t>)'1e meimrr m ~ 
il.ll1lv.i. 1111! -· Auto lcwl ROM llMOs (41 llll ~tcm undci 
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C'JICilOllS U!lit Ille 53ml! Ide 5111Ell:n I. ~ment ~hcnlt lur 
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bid<td bf I ~ 120 Cil)1 fietl)i)' ~I} 
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PRIOR'ITY ONE ELECTRONICS 

MJCllOPOUShasa19pula · kfgnlli1111.akiruwt mos:'I~. 
~I ty lrn11 a pr tmwiu l!llCROPllLIS The~Clil!\Clli\1tsal'll:l' 
(f $YMySIOlllS ~ be mil)' ~ego~ tlla 1)1 _ !II~ ~ .1~ 
~ CNn'!!mOO, ctS, lllhaell l nlllilS)'S11!i!H., 6albou1. i'«lhst1r, 
Jaa Blu 1. QT SBC 214, and m;ur~ o n. M1n1 Oe,1;! manuf e11;r11s 
- I~ on MJCllOJ'(JUS 1~0d 1114 il:OOOllUll!e' Ir. In lae4. IU1tt1llO 
law Oelh'frtd°'91ZOO.OD0-1tarl!;i5!Mltvdlttts; m:ntllan BBd 

' OOIJIPf.11~& eomblllt'd. ~ " fi k1 C~a Eddy, Harns 
' ~ Votlllf Grastle, IO name ]uSl1 a i -w. Yt.lllS rl'(l:ll fO\I'w 
1b.lck th ~ stlllille deef111(1 ' yl)J Ill.Id dllll be~ c~ 
lillCROf'9LIS. 

Ai 1111 -Id's lallll$11R111•11ulor DI Mltfl.OPOU~ SWBS'l'STEMS 
PRIORITY ONE Et ECTRONICS iS ble 10 blq MICIW.POUS 
chk drtws ~ Liii·lhou5'1ll!ls and tattt special ..Jc:ir9 Tllac ~ 
p;dng• "'° ~ Is PH$cd on JO jlll<I n Ille ~m LJI lr1!111<'1!bu&tr dlt­
cruntell IW1ett 

MICROPOLIS 

S-100 SllJl..SYSTEMS 
CAl'ilCITT DRllH/ UH 


MO:OEL iUl'lnr 10.o.s.rut:n . DlCl.OH~l ·~11:1c t 


ADD-ON DRIVES 
H'~Nl!!IZ ? S1l01.00 

301:11. 77HOOTPI 'fM se•,M 
•~r1NI_ 4 1<!&0 

30 t.J_ 15411~0TPI r!i mi:~ 
·1. I $$U CO 

I& t1$ 
•CP\IU!!IZ 

17fl00TPI YM '4••11 
2 I :SU!..00•CPHU•4 

1SMIOOTPI YM AMI•16· 
1 I 00•CPllUllZ 

17/100TPI o ......... , 

•CPIR1•:4 2 I l™-00 

154/IOllTPI _o SMllllO 
olt· -~oa,.,.lr<:WoC...1r•r.u~1.&"'-" 111<0~11u 

ACCESSORIES 
~:1111kil 1(11 l !M I, t~I. IOI~ IL'ld 

•t111Mt41 -booltA'l!P t 
•trl•Dn•NZ ~ 1-llldGAS!Clil!IKIS~ OAl 

MAN A1.S 

Cir~ le 417 on ~nqu lry ca1d. 

http:S1l01.00
http:OOIJIPf.11
http:aci:ideni.il


• • • • 
• • • • 
• • • • • • • • • • 

• • • • • • 

1E 
- I eAllf!HN ll l>O~Plll"E:!I miuo 

IUO 
Zl>4Z l2 S,U, TIC RAJ., A& T 
45(1 N$EC-$S19 01), JOO NsEc_ssss 011,201) NSEC S6Z!UIO 
1'1. H 16 SUTIC RAM A& T. 
45Cl N'SEC Sltl~ OD. Joo NSECJ21m 011,200 NSEC $329.00 

2G8~ &! K OYrf.AMIC M M A. & T .. 
?JM S-1011 MAIN F MA. & T .. 
Z4:Z:Z fLO.PPY lllSC WllH C'PJM 21 
zm ~1)2 fROCESSOJI A& T . 
ZllO& UO CPI! A& T 
lHGI ' SERIAL 10 A & T . 
lHll 2 SERIAL 2 PARAf.LEL 1U T. 
l1HI& 4 PAftA LI.£l 1U, T. 

. S~B95 
, S:l799S 
Sl299S 
52'829~ 
SZ49.95 
$2'91 .90 

. . . . . Slll5.!l5 
sz us 

$2990 rRIJll! UJJID\$ WW . . S3~. 95, SO!DERTAll 

um ~'l!O I OIJl>l$ 
111" 12X llOM/PflOM 
1 ~U C~LEHDARICLOCK . . . . 
WH PROGRAMMABLE TIMER . 
mu A 10 oco rnTrn 
mu GPIB oe ~!11) I ER~ACE . 
lHOI AS'liNC SEIUAL 
mu S'Y c SERl~L. 
HUAPARALLEL ST ANDAAO.. 
HZO I PARM. LEl CE TRO JCS 
111 11.AfUTflMme PROCESSOll w1msc. 
1'11 cMlll'HMrnc l'JIOCESSO~ WIROM . 
mH Will BOARD . . . 
mH SOLVHTAll OO~AD 

som1m 

$6850 
' $ 1069~ 

S;9850 
S IOS .9~ 
Sl&5% 

. Sl25.t6 
$15J_g5 

S!IS.95 
sga95 

. Sl42.95 

. S:M2.95 
$22.95 
~23.95 

ZHU CIP/M - MA.CRO ASSEMBLER ON OIS S76 9S 
UH CPIM.S'l'MBOLIC INSTRUCnONDEOUGGER , $6425 
UIO CfltM-TEXJ ~O~MATEA . , , S~ 2!> 
ll~DCPIM~ : BACKOllOUN DPFUNT UTILIT't $429!> 

Ontf R CCS PllOOUCTS AAE AVAl~9~ E. 
C..Ul FOii PRI CE. 

lll'i/ •11n eo1,,u1n moum 
sm PllQD1UCU 

Cll.'8080 ~ DC£SSOR PCOO. . . . . • . _...... $32 9S 
KIT ..........SISS.95.• A & T . . 5.2 •5.95 

CM 280 PflOCfSSO OOARD 
KIT . • .. S 19895. A & T . $269 9S 

wm 64 • 16 ~· J D o. PC90 . ... . . . . .. . $J2_g5 
KIT ........ . . Sl519S. A& T .. $19995 

•l<Z ·liA • 15 v1oeo. PCBO . . :sa:2 ~.s 
!T . . .. •$175.!:IS, A& T . • • • . .. $23'4.~S 

_.'3 811 C AfL"iCTIEll VI DE D011'1.Z. 
IT , $34595, A&T 

UPGRADE RAMS fOR V8·l . . . . .. 

1H HAllAUH. 2 SEll:IAL. PC BO . 
KIT .. . . . Sl5695, A& T . . . 

,.,, ms. 2716 PROGl\AI MER BOARD. 
l\IT $13595. ,t.& T 
11..u 16K s1.i.nc flAM 
KIT $199 95. A & T 

~rPliE mJDU!m 
A4U IEEE 488 INTERFACE 
U~ SERll\LJPARALl.EL I TEFIFACE 
KIT $125 95. A & T 
UI SERJALW 
KIT .. $8795. A& T .. 
APIOPARAlLE.L I 0 

SA2SS5 

$42.00 

.. $32.9'5 
. s 1g~.!Hi 

. $1359~ 

Sl39.it5 

$39995 

. $1)5.95 

$tl79S 

KIT fOCA8lESJ $6795. AS Tfllli'OCA!llESI . 5a7.!l6 

OTHER SSM PRODUCTS ARE AVAILABLE. 
CAU FO.R PRICES . 

OCT. SPECIAL s.m 
Oilf PRE PAIO 0RllE H 

\OWIGE ~,IND (;.0.0 OR P~ Hl /l..Y l llM l E:sl llf'FERS I 

APP,LE SA.l 5% OFF OF CCS APPLE COMPUTER 
~OOUClS. 

( W me);nc. WA•ECo I ~. 
B·OAR PS ltlll lrn Jll I KO•S PU'l'S 

llUI-~ llK $TiliTIC l!Ar.I_ ceo ' 
KIT l>S~S. llJi!M S95 es. "' & T 

C,11-2 Z~ PROCESSOR. PC61l . . , 
!CIT LESS ff.O M. $109.95, I\ ~. T 

E'M·2 16 2 K EPRO Pceo. . . . 
T LESS ROM . . . . $61i.95. A & T . 

ff •I FOO NT PArfEI... l'C90 . " . . 
Kl . $1~4 . 95. A& T . 

m -1 e~so PROCESSOR, l'GBD 
KIT .. . .. . SSH~. 1"-& T . 

•Q.H · ll 13 SLOl GT HEll ll:OARO. PCBtl 
KIT . . • sgli.95, A & T 

53~95, 

SIJ595 

~2~S 
Sl~9~'5 

~29~ 
S9'J 9.!i 

S4S~ 
s 1ao~ 

. S2~95 

. $1:1'a.9'~ 

OTHER W.4111ECO PRODUCJS .4R~ AVAtLA!ll£ 
CA~t FOR PRICES.. 

Ill 11$1'Al11$J.,l.1Qjl'l11["!S 'R(Mt FAtlCl'Y WA DPIUllS TS l~~Ll.ef 
.U~ P.IJl!l LISlfO A$ l(-0Ulfll!0 FCll IH( CQlli>tUl 1 LlU f"-'11 ~LISI!.? 
.UL !.OCll:Er5 '*"UDIO 

um SUUTI H •Fu Til m IHL 
PU itC HASIE SSO 00 WORT H0 F LS Til 11.tjl) GET I ll'!b CREO 1r 
TOWARO AODITIONAlPUJl(.HASES Pi!Efl.iJDORDEAS ONlV 

~NO•Y·FRID•Y•.eooro 1200.. •oo •o ~JC) 
THU.RStMYS, a.cc TO I 00 p 

(4151 72'8·9121 
P.O . BOX 915>6 • ELG·RANA.DA, CA 9 4018 

Pl.EASE SE NO OJI IC. XISTOR A 0 COMPUTER PARTS 1.1$1 . 

V'lSA • WAS'llfRCKA.R(i( StN ilruU"l IW'6W, 111&tib1tt. ........._II.Pr.,... It 
....,..,""'... .._ pojb;t bl-°"°'"'__....._ 
!,all>"'~ us~,.......... ,.,,... ....­ ........ """"·-·-· 
~I·~ ~d'ctit'fritlllll .....~ .. ~- IA~ 
1110tflll*C la ~bletl»iLft!~ 1if.tCiWWlt.IC.U#"tlff:ilfiMICI 
ltol_b;to_l!llO -.-~""'91 1-Ut ll'l'IL 
l.IJt L"flllll.klillUl!fiUI ll Ii •IU 

••••• I LICllONllCS C NTll • • • • • •

CALL TOLL FREE 

l-800-Z·Z8-&091 
•••••: /li=llEm!a 

Cal' For ~' Unbelievabl·e" Low Low Prices .- On These Lines: • 
AMDEK MACROTRONICS 
APPLE MAXELL 
ATARI MICROSOFT - ·
BASE2 MOUNTAl N1HARDWAiRE 
CENTRONICS N.E.C. 
COMMODORE NORTHSTAR 
DC HAYES PANASONIC 
HAZELTINE SANYO 

LEEDEX SYNCOM


•• • • • • • • •· • • • • • • • YOlUJA • • ·• • • • • •'•·• 9..... • ·• 
ilb.C:C1rrt&CO>INJ HC·i @lb/lY~A<O>lUJfNJIP> 

1840 "O" Street Lincoln, Nebraska 68508 
In Nebraska Call (402) 476-7331 

Clrcte 143 on lnqujry carci. • 
1 

,......,..,,~.,,...,.,,.. ____ ..,_ 
......,,..,_,..., '""""""' = ""-""'""' ___ _...._...._...., ... .,..,,.,..,. ___ ...,_ 

•••••• 
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1NCR EDIBLE'? BELIEVE IT! 

PHt:NTER.S 
•Ill'!;;;:~••• 150 cps bidirecUonal·9x9 dol malrix. quietilll'd 

case, 136· c~I. vertical form conl.rol and many 
olher functions. s11-95 

We leel lhls pnnter offers - • 
llhe best price/per1ormance ralio available. 
RS-232 serial lo 19.200 baud x-on . x-ott Jdd S40 

'H" Teletype 40, 300 LPM ·typewriler quality, RS- from Only 
232 ~nler1ace . This quality pri Aler is available -n many S2928 

oonli~uratlons 1ncl udl no lorm s ac~ss. qtUeiized c.a.se. e1c. 
lielttype 43 from S9&5 
Teletype AP··200 , 3~0 cps dot malrix (similar to Oala Prod. M·200) SZ799 
NEC:Splnwriter-55 cps. 1Jrd1reclio al. retter Quality 

R.O. m60 KSR $27'9~ 
O'ABLO ti3lHO cps. bii:lireciional. llaisy wneel. plot/graph $2449 
ClUME Splint 9.1 ~5 ops, dalsy ~ S222S 
C. ITOH Slarwrlttr, 25 qis, dais~ wheel 	 $1575 
C. ITDH SlarwrUe;r, 45 cps. dais~ wheel StM9 
E:PS-O:N MX·8'0. 80 cps, 9x~ doc ma1rix SCALL 
ANADEX 9SODt9SC·l up lo 20{) cps, llh;1h resolution dot $13'9 
10KIDATA. Mr~r0Hne 80, 8-0 cps., 9x7 dol matrix S490 

MI ~rol 1i :ne 82 . bidiirectiOn~I. fnchontprn leeo 5599 
Mloroline 83. biclireciional. 120 cp'S, uses 1s·· !)aper S875 

lF!10. i 50 ~ps. Sasic $1449 
Pa.dla.ge·Compres-s·eid plil'lt. vmical lorm control S1630 

CENTRON!il~S 704-9'. 8i0cp.s, 9x9 do malri:x, 132 col . RS·23Z $1595 
704-1 ,1SO cps, 9x9 dol rn 1.1trix. 132 cot paraIlel 515951 

730·. 00 cps. ix7 do1 matrix , samus R.S. LPll S6tiD 
739 100 cps, nx9 dot malrix. S849 

DEC LA·34 S.1085 

I DS!ISDG $892 


S·1 00 SPEC,AlllES 
, :' OP•Z..SOA. CPU. 64K ram, floppy 

:, , .... !lll.~ COOL. RS-232 por1.S·IOO IEEE. 6 slot 


In Adds terminal, Inc . CP,1 2 2 $CALL 
Dl!lt.'l has W,inch sler·based netw1orks of up to 16 u~ sava II aib e. 
mM1,ijG ro1Jp G.ll l LIS._ IOr best prices On these high quality 21'\d 

- • •·• . • genl!ra1Jo11 boards and systems. • 
~- c~llfomia These high Q1cialily, reUa.ble products hav·e made CCSE delac!o ineluWy standard ior S· 00 prnductsIE. ~omputi'.'r 

- s,·u nu Assembled a.nd luted: hsl only 
2200 H.D Mainlrame. 20 a. P.S , 12 Slot MB $.4l4 ~59 
206SC 64K dY11amic RAM/ Bank Sel~t S7W $5811 
261CA z.,eo CPU, senal port. ROM mo11~to1 $310 $259 
M22A Floppy Cont. CPtM2.2. RO monilor S42S $345 
~ 8000 OT-wl 64 k.. 1.2 B8" llopp~s. 2 serial, 3 pa.r. CPM2.2 SCA.LL 
~··- FUlL 2 YEAR WARRANTY! 

[mil Z-BD CPU s:na 

.. D2 0~k Sl'.ltilrcller $:354 

MICROIYTE- 64K Dvnami~ Flam 	 S64S 

FULL SYSTE SAVAILAl:ILE 
SU~RBRAIN Si;aU 

Similar savings on the full Mes ol CCS, SSM, NNC, MORROW, DELTA, 
MOfllilSTAR. ll'THA1CA INTERSYSTE;MS , GODHOU'T. NEC. TELEVl'DEO. IMS 
ZENITH , A:DDS, DEC , DATA GEN ., ATARll :oYNA.IYTE. 

B" DISK DRIVE SALE 
8" SHUGAIRT SA801fl S4c.5D 8" SHUGART 5AB51R ~ 2 tor $1289 
QUME DATATRAC1K8 S625 2 lor $1199 
En cl osur·e , power S'Upply lor 2 s··dnves A&r ·52991 
NNC induslrial grade .enclosuirc lor 2 dn·ves w•lh P.S S445 
MORROW Discus 20 + CP/ M3' MICROSOFT BASIC $950I 

Discus 2 2 +CP/ M , MICROSOFT BAStC S11 !Iii 

HARD DISK SPECIALS List 0111y 
COR.VUiS 10MB and conlrolier $535:11 Si;al 

20MB and con1roller S6450 hall 
Con_slellalion Nelwott M111Hlp1ner Md Mirror \lideo Tape Olslc Backup 

MOR,R.OW 2.6MB contm ler CPIM2.2ll<, Mt>asic $4495 S3821 
IA\.wm contr•ii'ller. CDC Hawk Drive tS lix. S rem) $6995 S5995 
'!ii contro'll 8'. Western Dynex (5 Ii;)(, 5 rem) SSQ95· SSiJi!l9 

Wincl'lester 5V~ drlYes complete w1lh case. cable. 
software, S·100 conlroller.Adapter avail. for use wi h 

COMP any Z-80 system. Cartridge Cl rive con1rollers avail. Ust 

SM.B Q antdy disrounts available! S2698 
10M8 533-98 

$4468 
• - S6S.U B Drive and Corrlroaer S59~ 

PRIA M8" anti 14" Wincriesterltape subSystems a~ail. 
le carry the full line o ADES disk and tape controllers and s~bsystems. 

l 1r ; I•: =€11 S33-33MB Drive and ~troll11r 

FULLY CONFIGURED BUSINESS SYSTEMS 
The following are some examples of the lullVassemllled ancli tesleel busme:ss 

an-ll scientilic corn puler syslems which we of'ler AU include &4K byIes 
RAM , Z·80A 4mh CPU. We otter a f•ull llne ol qu ily, tested softw.are. 

Della TVll w/ 1.2 Mb 11op py drives. 2 serial, 3 parallel ports :SCA'Ll 
D~lla 1004 w/10 MB hand disk.I MB llo pp~. 6 serial , 3 parallel por1s $CAllL 
CCS 221 DA w loppy i:ontroller. 1serial port s1,a.191 
CCS 300·1Aw/1.2MB floppy drives . 2 Seri.al . 2 parallel ports S4 f3.49 
CCS 4n0·1A w/ lOMB hard disc, .2smial, 2 i:iarallel port~ $6999 
NHC 80 wn B11oppy drives, 2 s~rial, 3 parallel ports $3199 
NNC aow w/. 5MB floppy, 6.4MB nard disc. WAS!S op11onal} S669!3 
AlTOS Si nol~ and l"liUlli·user S'(Stems ha 111 
MORROW llecisiOii 1. MICROSOfT basic, uN~X Sn1U
X ROX 620 Desktop computer"64K. 2 lloppys. (CP,\M AVAIL.I 

• List S29i95 	 $CA! L 
•1e offer roolti·user networks by DELTA, 0 SOOVERY,TELEVIOEO, :MUSVS, 

tMS, DIGITAL . MICRO. 
TERMINALS 
AMPEX DIALOGUE 30, ao 	 $CALL 
TELE.VIDEO 	910 C (rnul .-1e11r1inall $6991 SS99 

me ~m :S78Q1 
950C S1195 S9B9 

SOROC IQ 120 5995 $729 
HAZELTINE ESPRIT S74.5 sm 
IOEC Vi·100 52050 S1515 
Similar s.a.vings f·or our HAZflTI HE and lEAR S EGLEll Ii nes 

LOOK HERE! 	 AMPEX 
Cati us lor Alll yot1r s-01twear needs Oia~ogue BO 

SYSTE SHOUSES &EDUCATIO ALI STITIJTtONS 

GIVEN SF'ECIA. CO SIDERA'TION . 


All OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK MODEL U 

DEALER and INTERNATIONAL INQUIRIES WELCOME 

WASHINGTON CO,MPUTER.SERVICES 
an attUiate·ot ~.eWASHlNCTON\\\ est . 1912 

~ f!C.ECTIUC COftlP'~Y Ill 

CUSTOM COMPUTER AOO'M WIRING SINCE 1960 
97 Sp1r1ing Street 

New York, N.Y. 10012· 
Hours; 8AM·5:30PM (ESl)Mon.~FrL 

Cl~cle 390 an .lnQul ry card. 

TO ORDER: CALL OUR TOLL·FR.EE NUM:BER: 
•(800) 221·5416* '" N.Y. State and fCH 
technical inrormaUon call 1·(212) 22&~2121 
For fast delive<y. send certilied chec .s. money order or 
call to arrange d1rec1 ti-an wire transfers-. Personal or 
company checks require two to three weeks 10 clear. All 
prices are mai I order only. Prl ces sub1ec1 to change 
w~lhoul notice; cal I lor !ates~ prices. A ices inc~ude l \. 
casn discount .Y. res1dents add &ales tax. 

http:TOLL�FR.EE
http:MOR,R.OW


Circle 38 QJl Inquiry card. 

FLOPPY DISK DRIVES CPU 
OumCl D~t;mak-8 . , .... , , .... , . . . . . . . . . $54() ccs 2810 - . - - ... - . - . • - . - - - - . .. - - - .. - - s 275 

Godbout Z·80A .. _. . . . • _. __ _. .. ___ . . __ S 275" 
l[y . Full foawred. double ·$itled, double demitv. 
Virtuallv 11'1~ indu~trv stam;!~rtl .. High quahty tr~habil· 

Godb<J'U t 8085A . ... ...... ... , . . . . . . . . . S 295 
SA85 A .. _. .. _.. __ .. __ .• .. ••..••••.. S540 t-------- - - ---------- -1! 
Full featured dr iYe, doul:il~ sided. doul:ll·e derl~ itv 

MEMORY 
SA.80 I R - . . . - - - - - . . . • • • . . • • • . . • • • • . . $<i30 

CCS 2065 64K dynamic .... .. ....... . ... S 625 

CCS 2116 32K $1at ic ... .. ..•. _.. . . . . • . . S 675 


Single ~i tied , dou bl s den sit , v11rv co fl~ ~nen 1 

FDD 100-8 •.••.. - - •... _- ....... _..•.••••...•••....•... - - ...• - $430 
 Godbout RAM 17 S4K .. _. . . _. - . . _...•. _ $ 995
Qurne Dalaitr9k 5 	 5'1.o"..................................... $345 

SA·400 . . • . . . . 5~" . . . . • . • . . . . • • . • . . . • . ...• - - ... - . . . - - - S299 1--- --------------ii 
Tandon TM-100 46 TPI 96 TPI $4255 y.'"...... S3"50 

110We re expect ing a lar!J(t sh ipment or min i·~. manv l'fpes . C~ll for detail$. 
ccs :mo 4 s10 .... . . . . . . . . . . . . . . . . . . . s 325 
Godbout lnter f~oer 1 , ...•.•.•..•. , . . . . • S 225CONTRO LLERS Godbout Interfacer 2 . . ... . .. _.... _. .. _. S 225 

Tarbell single density i t .....•••. . $195 
Tarbell sing'le density A & T ..••... $310 
Tarbell double density A & T - ..... S425 Qum·e S/ 5 - Daisy Wheel Pr int·er 
OCS 2422 w/CPM 2.2 · · · · · · · · · · · S350 Spr~nt 5145 RO ....•.•..•..••...•..•..• S2699 
Godbout Disk 1 . . . . . . . . . . . . . . . . $450 S . 5/55 RO 2829 
MOA MXV-21 . LSl-11 controller .. . ...... - . . . - . . .. _.. . ...• . •.. . .. $1 050 print • · · · • · · · • • · · · · · · · • · · • · - · 

(RX·01. RX·02 compatible l Sprint 5145. KSR · · - - · • · • · - · · · · • . · · - . . . . 30:29 
•------------ - --------------------• SPrint 5/55 KSR .••.••.•. _ . . __ . . • __ ... _ 3 159 
i MtSCE LL.ANEOUS Form~ Tractor .. , ••••...•••••. ,........ 2\0 

CCS M~in r ame .••• . .. .. ... S395 Piofoed p laten . , , ..••. . ••....•. . •.. , . .• 155
2 Oisk drive ~nclo~ure .. , .• , s g.s Cable Kiu 2 dr ives . • • • . . . . $ 35 

Paper Gu1d . __ . .• _.. .•.. _ ... _ . . . __ . . . _ JiO(fi15 Siemens. Stlugari, Qume) 3 drive~ . . • • • . • . S 40 
CP -20S power s'Upply . Sl 10 4 d r ive~ .... . . . . S 45 P.aper Baskel..•.....••...•...••...•..•• 50 

!powers lwo floppu!s) Di$kettes ss SJ9110 - els S59/f0 many print wheels, flbbans , & more available. 

T rms of sale : eaish or checks. purchase orders from quali fi ed firm5 ~nd instilutians. Mi nimum a rdl!' r $.25. CA residents add 6% tax. Prices 

subject to change witl'lou1 not ice. AU goods ~ubject to prior s.'11~ - ~inumurn sl·11pp1ng!h illndlin9 ~liarge $4.00. 

Electro;labs 
;POB 1608, Palo AHo, CA 94302 (415) 321:-5601 

CAL.LTOLL FREE. V1S4· 

1 800·54:7-2492 • 
$1029 

$·1079 


lie B.fl versionw1th1APD ememorv 

ATARI :Jll 	GOO (16M) $329 
800 f1 6'MJ $739 

loll. lrnt nu.mbc1 for order d -~k onl . l'n Or~gon ~nd fo , U~rvi • or 
w•rr.•J>tieii ull(SOJJ·47' lSO. B•nk win .-s, 1ts!h ic"'ch~'<lt;s ~"d b.! nk ~ rds 
;; tpl d immt di;.ltl •Allo..· 10' d• lor cr~cm~I <h~-Cltio. M.11sler h~'Stt 
l!lin.d VI A ~dd - , soriry no .0.().'$. Add ?'J,, (mh11im um $.4.00) fo r .~ 'II 

U.P. • ~hipnPnt to 	 o.- ' frti!ihC, li~ndlfng ~nd "'"' '~net. S100.0(l 
minimum otd'et. l'rl<:~ l.Jbje<:I lo huog.: wilhoul nuli(e. NO E: w., 
~re ~ghl. -·~d wilh t lli tattoro,iegon.,h l'\:IX'tn i'n elccl•unr j.a lc ~nlll 
·~r.,;ct lor S y 11.1 nd .11~ fu ll q 1,1lill;fl~ fo r rep.air ol .an. mi t<Hf>m ;;!er 
~y-Mtm. Three ltill·Um;: t;:rtlfled ltth nld.1:n lntu..e 011e-d~r l;iinuoumd 
on mM l Apple repairs. 

"AUniquecomb nation Of 
ouamu Producrs. OOmpellllue Prlc·es. and serulce" 

A PPLE HARDWARE 
DIS 0 IV[ w/ JJ 

o r110uH 
tll5~ DRl~f QXIY 
Sll['ff~'l'l' PlllNH 

,./ l Hll At 
C:JtAFHtt;;.$ r ABlfl 
J.PP.~ SOFT OR I fl'Gl'I\ 

CMlO 1119 
tA~CAl lA U A f CAllD •J6~ 
P,r,UtUl 'PR INTE~ CA.RO '11'1 
5'!~1 'l tRI" HR CJ.RD '1"° 

lNTAO I $ n UR J.RU '14, 
lOW[~ CASE A.OAl"JOIJI 'J' 
1 ' • M ARO I !LCllOSOrn •ist 
l · lll AllO I 'AJ ll:OIDn I 'l."2'1 
MICll0'-400[~1 f .o,n~J 'J:'' 

'11\llT MODlM (llAYCS I 1l'.l9 
;..1()1J fAIN (10 •14, 
...1QU ., .O,IN M USIC svsn;..1 47, 
'>10U "1 ~ I AID CON\lllllTr:lt ',19' 
MOU r~1 ~ IRQ ~ - 1B 

CONl"llOl 
...1.ou ·r~ 1 c.t.s. 

MUUl.U no 
10 ~OPJ.D IJ..l.T.l 
"Wf-R· T llM (M COLO 

8Y ~AA] 
P-R- 1QD L·'"1QIJlJlA1o:N 

:n M&AJ 


1 . M[MOR'r U'A"'S 0..., 
JO'rmO. 1u ;, ON 

PN:O llAM'l>IAI "'19 
,- P.l>\\,y MO HOR [SAPll''Ol '145"° ~&W MONHOll [N, LC. j '149 
I r 18&W ....ONITO• iS,,O,N~OJ 'IH 
ll llH 10Nll0R 

45,r, ~,~·01 ' 224' 
I )- coto• r.io;, ITOll (T.M 'l'I? 
1.c..s.use :P~1 n~ ~e' 
l.D . u.ac P~I HR 	 ' T99 
l.D .S. 561JC Piii Ull ~94' 
l'P o. ..u.eo fRI TfR oC:''I 
lP~ON MX •100 PlllNUli 1129 
[~SO . CA.llf ANO INTUlfA [ 'tt 
N,[ ,C, ~I ' I liiU P11 IN1fll 11..,., 
QLJ'l>t! >t n til l HR '2ff9 
Tl ~AS I H•U t-41 T ,9,~ 	 '}1'1' 

530 N.E. 1 Stre t •· j 

ATARI HARDWARE 
CX· l!wlil ~·10{0 C M1 
410 PROGRAM RECORDE~ 
110 DIS ORWI 
110 tAINUll 
1-:iD PIU "UR 
tll l'Rl "'HR 
IJS PRI "UR 
s:IC ~ODIM 
9-iO INlHllFACl MODUH 
•n 1 Mf ORY ur NSION 

SOFTWARE 
VISI All [AJl.\110 
U I [ArA'RI] 
VISIC.O,ll 
Vl~IDD 
VI 11'\0T 

ISITTil'1 
Y'ISllRlXD 
0.0 TOO' Kii 
0.0 J ,J UPDAlt 
MICllOlAI DATA fACTO!IY 
0 B MASfUI lSTONfW RU 
J,Pl'U WlUffR 
SlJP4'!·HU II 
WORl>STA­
8.Pjj. IQSfWARI (N<hi 
CfNUIAl eu I'<[ 
CO,..TR;OlU~ 

SOH-TlCli P.\lJ!Ol 
S,OCKm( i'Vt'lrORY 
AO\'lNTUllf 
ZOA.I( 
S RGON CulSS 

-4lAU\ 

'H~ 
"5~ 

1~11 
1JI~' 
'24? 
IJH
•so 
'149
•·1n 
•ag 

•n.,, 
'" 12l 

Grants Pass, O re. 97526 

Circle 323 on inqtiiry cam. 



I 

SD 
S.YSTEMS 

M'Ul.Tl-USER BOARD SET 
:isau sec.200 4RS4J:ri • • • • . • . i •71 
.lS!ii$~ V..utlOp~ II (FIS-232) . . . - - - - . &tlD 
38023 E•jlil!!Clt> AA>'A ll·MK (2 pc• I , 1-IQO 
38032 MPC-4._4 port H<i , , , • , , .• 16" 
39QJ9 COSMOS roP/ M CO"'ll•llbla) - - 350 

~ $34116 
0....,& DT-8 II pc I ............ Nit;; 
C9ASICll ................. '<: 

ADOS VIEWPOINT ............ . 

Pwd 1g1 o l lh• ~· . r .,._,.,~ 

All SD Hems avai1lable. 
38007 Z-80 Slafl., 0oard ............ U24 
3M,1 VDEHI024 (!;O Hzl ... _...... . _ 444 
:J8Q2ID ~"P"""°'""' ll- 16K ... _ , .. • 31'0 
38023Eop1ndoram11-S..K ··---·· ··--- 310 
~ PROt.! lllO ......... , .. , , ·200 
'8061' VotHl~py II (F\S-232J . ... ___ . &OO 
380l!llO Varsa l~pY II IY0Se80Z41 ·---· 4(1() 

38061 S~:;oo (\108-~I . , . l76 
~ SBC-200 (RS-2~1 .. • _.... _ 31& 
C:.11 tor t,_ 101tii11Mt. and cable pir•CH 

CAUFORNIA 

COMPUTER 

SYSTEMS 


All CCS l~e""* v•llable 
~HOO 
2032A 32i< S l•llo -2 MHz. .... ..... . ·$~, 
:Z03~B ~ $tw.hc • 4 MH~ ,, 041 
21111A 161( S i loC -2' llttl ......... ·- - m 
~,1'1!1 11l:!( S i:&lJC • 4 MHt ........ , . •• »1 
:r.lOOA P.1111"1'•'"• , , , , , , . 3611 
22111A Systl!m .................... 187~ 
~42:1'A floppy Conitoll"r _.... . __ .. . __ 3&I 
:Vll)A ~ ·Port$tr1•1 .. , ......... 2il1il 
27 lllA S o;tll l'tflll'l'I. ........ __ .... __ :JOii 
2120A •-port P1r1l1e1 .......... _... . __ 2,2 
tB DA Zilo Cl'U...................... 26J 

TELETEK 
FOC·I S111glo Board Com"" ar ...... ~ 
FDC·2' Cot.bit 01,.,.111 cowotle• . , , 32$ 

l.NTEGRATED CIRCUITS 
•116 ~2001'Ji .. 1-2 DO ~1 ...... S17.ll6 
:I', 14 (4ilOJ»J ..•2.00 8295 . . - . - ... - - ,g,il(I
voe: ..... ..... .J $0 P.110144, .. , . - , UjJ'J 

2716 (5VJ .... 6 50 14411 , '" • • 95 
~r1 & c~ 12"1 . . . a .oo H1!!0 .. ... . 24 9, 
:i132._ ......... ,~ .oo 11~,AOl ......:l1 .~ 
• 11M j2001'J) .. 25 DO S2'l50 . , .. 11}5 
Z.-MlA .... .. .. 1296 l'IST:l!fl ..... .. .. 2 l!O 
ilOlj(IA . .. - .. . ..3 .so 14121 ... - .. . • - - . , 2!o 
ll08~A • , , .20 00 '409 ... "' , ~ 
808&-.& ' • ' •.to.00 031•2 • .. .. . tO.1~ 
H.lS!l900 _....~.!IS TMS5501 .. __ . 19.00 
l!(l',2 . ........ . . 3.!111 R,602a ..... . 4 .!51l 
11214 .... ' ' ~50 1;345P , , ,, ~ iXI 
1122! ..... - - ...•6.00 •11~ .......... 18 9:5 
112Jlll ..... - - ... -~ llQ 0P!13(149N . . - . 4 00 
11251 " ......... 7 00 

BULK DISKETTES M 
•Sl~~IO Ml•. dcuble d...111y . 
• Spacl ly lwml, salt. • o l secl<ld 
" $old 1111 lhundr.-llds 
5 " .. ..... 1 2151100 r ........ U 751'Ulll 

L•b< I)' CHU 
~ - ......... S25110 II" .......... S32/10 

ANTI-STATIC 
CHAIR MAT 

+4~Ji6~ tJlae;k, a.re 
• Wltll '9 ound s.1r1p 
• 'tlW '-'iQliOtl - 11'\ot.JHl'tQ af t)t11Q'llf:':J 

~lit .......... SIM Spoc.at ...... $60 


CABLES 
R5·2:JQ • ..,,,.,...,• • Ii ·11 . • • ' ' '. • . $'24 
"5-1» - jj'oal,.tmale - 18 !'!............ . 29 
AS·2~ • male11tm1I• • 9 11 . _.. , .... , , , 2~ 

Fl OPPV-D·ATA: PIN TYPE 
CC.$ • TarboH • Ttd otok 

OSP-34-1 Sl.-gi..M;n1 ................ $24 
OSP-~.._2 DINI. Yin; . , , . , , , , , . :Ni 
osp.;µ.... 0<1od, Mini ... _............. 34 
OSP· !I0-1 Sing &- ................... 2• 
CSP·50·~ 011...ur ................... . 2!l 
CSP-~ Q.,Bd. II" , .. .. • .. • .. . .. 34 
a· Ftocipy·DC Powar 
Pl'IC-6 24" IOl\!J , ,,, ..... , .. . $7 

QT SILENCE+ 
S-100 Motherboards 

• Jill ll grotmd "Slll~d n.etYtar 
• SpP«:d~ ­ r<I, h•I O< UH"'bltd 
8-8 .... $2~ 1-!I . $~.!. I1•1B . ~6 
!;.to; .. ,, • :JS ~ · K , 5-2 12'J( , " , 61 
iS·A , ,, . 47 8-" .. _ .. ~ 12-A . .. . 8S 
lfl.-9 •... ... -- ­ $411 2~ · B . , . , , $13 
, 11-K . .. - . ~ 22· 138 
18.. ... 1:1$ '2.2-A ···--·-·· lH 

QT SBC+2/4 
~~. .. .. .... $190 A&T ......... $290 

QT Z+BO CIPU 
I<~. ·---- · .. -- $111(1 A&T ... . ....... 215 

QT EXIPANDABLE+RAM 
XP•l8 ... ·- ­ · $211! EXP•"-!I ...... $300 

£~P·:lii .. a~ e:xP·~ . m 
Q·T 1/ 0 + 

11 . ••••. . . . ••• $2llll A&T .. ·-- ­ .. S38S 

QT CLOCKJCALENDAR+ 
~;.JIJOtA~plafTRS ··--·-· _ ........ $14(1 

AO·ES 
s-100 
HARD 
DtSK 

• PRIAM&' 1nd 14" wtnchntors 
• Wi!n S-!OO •Ct>n,tt>Uet. BIOS 
• 01.t;ilos c11_'b ll'let, 1PQ"wt1r :s...ipp:lf 
• fl~ I I • '111~ ddlo. MB'(l•. 

!KOl1d ' flpa CBrtnd91! M9~!! 
'SlB. ____ .. . _$321~ S1 llt!O .. _ . $11190 
!>34 .......... &420 S34120 ........ 1149~ 
S3:1 . • , , , 4~5-$ 5:13!20 .. , 75-25 
SM.---­ ··· --· MdO SMll\l .. . ..... 88&0 

SIE1RRA DATA 
S-100 ZSOA/B 

S ngle Board Computer 
•·CPU, • 11ma•1. 11-41( ~arn 
• :I! Hrl1 4 p.1ral I, l!K Eprom 
• F'~~~ co.rur-01101, C<-tl 
..Wintl"IHC<Br w.~ t:i•flllGtl 
• p_rqim psogrammar 
• Spoc:~~ ~ o< !i M 1. IT'HI., or tJ.aq 
4t.ll ' ' ' • ". ~1~ ~""' ' •• ­ . 51,!>0 
.i.S ...... , .... ns. 6S .. >Olill 
fllecmTlmarnlad OOS ~CP 1 comp11..1ibla] 
Sti>gl* . . . . •• , 5300 ~ul11-CPU ... S750 

. 
..:;, ·0:£. BISCH 258K A.AM 

... (;,4 I C'&. d!fn1rrnc 
• $ ·Hiil, 4 'AH.z 
,.AU!ltnblod .aru::I i.ttal;:I, ~K or 256 

B2M-64 .......... . .... ·-·-· ....... 5'170 
1125t•25t '... -· ....... · ­ · ........ ~~ 

COMPUTER RESOURCES 
256K S-100 Dynamic Ram 
·~ MHz CllJlablo. ~ c< 8 bll CPU 
~P.1rifr -O'e-11CI 
• ull IEEE 6'96 
• ·A.t'n:mbl!Jd .and Ltiltad, w. 1"1 &4K or :l.!GK 
CA2ill!i.,/l.! ......................... S.900 
CRUt·~M ... - - - - •. - .... - - - ...... - .. IJOO 

SEALS 11$ IBACK 
Sea'ls 64K Statilc S-1 00 

...~... Fujii~ M~1 ~7 . 16K., .,1.,1c In 20""" 
·• ltllnd [)M•A 10 Ur.IH. 
• Cornplale< 1& b1C er S. tHl fle.;ltul1•y 
.. 1ea S-100 nl'ld Cr...,,.. c:ompat11>1a 
1.l>L .... ..... $11~ Now •••.•.•• SIO~ 

STATIC MIEMORY 
SYSTEMS 64K Sta.tic S-100 
•SH d. 111 1~ IQ... 
• ln!ermlo RAM •1'111 Efl\RO 
... 200n.t1 arv low pownr 

:&Mi&.fi4 Al.T ·---·--- ­ ............. l:UI) 

NEC PERSONAL 
COMPUTER 

PC-8001 Famlly 
• .&O:l:24 ~AY· hr. ,.,_ color 
• U,pi.t~ li"ld r<i """itt ctt• A.Jttto• 
• OH~I ll"IJllll)lll"ll D..i r 
,.,F1nltJrl!-'1< comp.1r,11 th Appia UI 
Syl!M\' Cl>tJ. II() , D • ' s1au1 

IDS PAPER T 'IG:ERS 
•44S , .. .. • .. , $ 1 •o 
··~ .•.• ' ' ... •.•••.•••• 1050 
•560G ... . - ­ .......... ·-- ­ · ,, _____ •300 

EIPSON MX-BO 
................. ... ____ .. .... .. $!il!O 

F~~IOA UP'Glf"ld• ' 1 '<I ' ' ' ' ' ' ' I I I I 60 
For Apple tJ•••llal wl ca.~le ·--· ....•.. , 1 1 ~ 

EPSON MX-1 00 
• Vida C:lrrlll~lill 
" Fr£tlon, trai;.tor, g;r•plllc1 
• "Ct>tftiJl()l'l(Ml\CI!" qi.o11h!y il'f•l"I 
Vnbtill!:ilt p<lct , , 17~ 

FORAPPtE 

2 MBYTE 
FLOPPY 

FOR APPLE 
• 2 dai.11;1&9 dti!Slt~, lilM.lbllt Sll:IDd It" id rfrtll 
• CtblML -r tvpJlll~, C..'llfe, C°"'trQf.lor 
• DOS 3 3 compo!lblo LP seal and CP/t.I 

oplOl\ll) 
• Tl'lit j'.llM: lo;I ll t; 11. lt>!IC lo< tpec, 

ptlc.e tor prlca 
SuJllll. L L .. US!lO Nt>w Only • . •• $20ol() 
SAVE$mCP P;o1c11 U&PasciOlPatch$7, 

l~K R8t!ICl<d , ................ $1'$ 
!MK Ai m oeu-d .••••... ·---· .. , ·--·, ... :1:4' 
- ­ "''"' llCIPJIY· ... - - _.. . .. . 3r8 

DISK DRl:VES 
911 A ........ S«10 13.51 . ... , $i$0 
OT..S ......... !le5 13$2 ........... 320 
e~.n ......... 6,0 B9, .... .. .... . 320 
FOO 20--8 , _.... ~1$ 11112 .. , ...... ~30 

MICRO!POLliS 8" 
HARD DISKS, 
with controller 

11n1 VMB , • $i475 
um 211.10 ·- ­ .... _ ............. 301• 
t1723 4~M9 ·---·. ·-----· ... ·-- ­ · - . • 3604 

Filoppy­ - ;;i 

'Data: 
card Edge 

Type so • Jade 
OSC·3•-·1 Sopglo• rnl'11 .•... , ··-- · .·-- ~A 
OSC-3•-~ Oual. Mini- ­ - ­ .. . . ·-- ­ · ..... 29 
oSe·:J.4·• Oo..i. Mint ---·· .· ··· ­ ···· ­ ~ 
o:;c;.50. 1 s.n01,, II" • .. ..... .. • 1;, 
OSC-:I0-2 0.,11. e• .• , , · - ­ --·-·--· Yo! 
i>SC-~ OuMI•. &­ --· • .. ·--------- ­ «I 

iMAIL ORDER.: P.O. Box Q Sherman Oak~ CA 91i423 
IRETAIL: 15618 S. I nglewood! Ave., Lawndale, CalHomia 90260 
(213) 970-1476 {800) 421-5150' 1h Block Sou•h of San Diego Fwy. 
T!AIMIS. OF SALES~ cu • Cllfl~ k:s. <; rll<!ll o;•rdll. C.0.0 . AU6unc~ • • &ll•ble If> <ldt1CallM, go...af1\m 1. ilild 
q~al•flld 1>u1I011uos. Calli. resl<te.nl& add 6,.. HIH t• ,f',O.fl.. L•wf>dattt. $3"10r>lm'lffl'11'1111'.p;ng and ilol~dll/llJ 

SERIOUS S· 100 USERS: 
We corrfigur& to your needs 
Mum~mar, multlprocess.or, 
hBFd disk. tape backu~. al~ 
tematJv.o DOS":-we havtt the 
1/ght prodwt a:t the ri'g.ht 
price. 

l!J.~~M<" 

• 4 l Z-llO.... 2 Hnal. 2 p.arall 
• 2 a" MQP\?IK. -blt Q..,,;1~ 
•·6' K Rom. EPROM <nOl'ilOr lor R.S-232 
• CPIM 2 2 
• 01>11onal 6. ~ 0t 12 •lot "'° ~1 bOaid 
• 011t.on11 """'° or do11b!e· .,.g. lloppiff 
'~ · BYtnitd 1n-jut1add Y1"9o l.\tfl'ftu\al 
SYS •SSl~I .. UC $ $Y5•DS461 . 54.~70 
SYS •SS(81 . 3510 SYS •DS411J •• , <;366 
SYS• S~ l~I . 360S SYS•OS4121 .. <t•GO 

QT 
MINI­

SYSTEM+ 

~1Hl·S'l'STE • 1~"1 
• AllO't~ h !!' ~- floc:>JMtS 
MSYS•SS.JAI _S.2td lllSYS•OS461 . '364$ 
MSVS• S.Sta) , 73'15 MSYS+O$j61 .. 314! 
MS'l'S•SS4121 . 2945 SVS•OS(l21 . 324$ 

,i)ISK 
QT .,,,,,,PACKAGES 

OOC-88-2 2-BOIA. c IL Pl. l1n ... ~122$ 
ot1c-.22 2·0uma Dl'·~. 

cab.1)1.1.an ..... ,,, 16~ 
ooe-al!>-3 Cab111<1L !'.>~. Ian. cab tea •.• 3C<J 
OOC-lle-1 Cnbh>at QM; ..•. .. ---- · . ... @(! 

QT MAINFRAMES 
• 11!.A p-r 1.,pptr. S-100 
" Crl¥a 'PO'ill'.af :Wppl)' 
• $'1oe>I~ ftl()l..r!l<)ll<d llo<l 
'' stiet:•I)' e·. $ 1 

• • Dr f'IO .ID.PiJ)I 
2.. ~ Flcp?J' w, mo1ne11boitC 
ti.~Pre. ·-· ....................... $&00 
MFa-a ............. ·-·-· ...... ·-··. E~ 
tdlB•,2 . 1;50 
2.~ ~ .. - f~py-¥1lmolha•b011rlf 
M ! •6 . . , ~2$ 
lil!H-11 ....... ns 


o .FloPQ~- ...-lrnatht100.ardl 
MF·I~ , ............ ... $•2~ 
MF•t& .. .. . ..... . ............ ...... ~1~ 
MF•27 

sn~JLE 

8" CABINET 

Accap1s ona a- floppy 
,• Pow1Jr tvppl)', r;111 . AC Mt• 
• , 17• AC/210< AC 
• 01l1 c ble, Po..,,"ti ca: ;es 

l)t>e·e .......................... ,.. 1165 


QT S-100 

CARD 


CAGES 

• fi.. '8 or 12'1101 ........._ 

• Acoepb Sile-nee • motrtar 
•WI• urd Qt\l•-dO:I 
• AOGOpt>C" la~ 
• SpD(1•,. wltit1 mother, wt1h bn 

~ Slot I~ .w .< O•..s • 6"hl 
CC•& .. .. ... ., ..... "" $~ 
OC·~M , .... ........ ,,, __ ,,,, 115 

CC·~•.vP 
e ~ w.w 
CC•8 ... . 
CC·~M . 
CC•8MIF 
12 Slol ,, .~.. 

OC·,a.. 
CC•1it.i , 
CC•12~.' F . 

""'" , . ~159:1 

.. 

...................... 110 

o•..i • 11-n1 
..................... $37 

. ............. 11'$ 
130 

1[1'4d :I: &"hi 
.... ... ........ s~ 


.. , ..... 110 
. ............. . ...... us 

APPLE H+· 
46 . .... .. ..... ............. .. '' $117~ 


TELEVIDEO 
~cc .. . .. .. Sll75 
i~C . .. , .. • ........... .. . ?4S 

OaltywhMI Prtntt!l'ftypewrttw 
• Oo!d , 11nde rlh,., r....,r... nght JUl.ll fy. et"'1 o< 
• 1~ . 12 911<1 1 ~ jll1ct! 
• A 1.rtonalic eu o r oonwat»On 
• ,5 "11•t>C1•r di• y 
..Fu~ nalionwl"" Ml'lico· 
$.AVE~ 
P•~ ltl ............. ,, ........ , .... $2450 
AS-232 ........ ..... . ... .... ....... . :!e-r,s 
IEEE-48& (GPJB) ,.., , , , ...... , ..... , 2$25­
Tt_,.,.Or . ..... ,. ·-- ·. · --- - - · .. ••• .. . •• 32~ 

800-421-5150 

http:Tt_,.,.Or
http:CC�~�.vP
http:PO'ill'.af
http:cab.1)1.1.an
http:ot1c-.22
http:multlprocess.or


ii•' 
I 
U iti!Cll 
U• ' 
l 
HllJll 
:UMIL 
:Ii 
Hl'H 
um• 
t'tkl I 
ifllliCllll 
-1..Ut 
-11•1m.1 
d~110,:I• 
d:JGll 
• lllN • 
Si 
!51 IUI-• 
illl'!illl 
Id 
tleH 

wabasH 

When It comes to 

flexible Disks, nobody 
does It bette'I' than 

Wabash. 

Masler ard. Visa Accep1ed. 

Call Free: ( 00) 235-4137 


UV EPROM ERASER 


$'19.9-5 
• ClllASC:S Al. UV C.RASA.SU EPROrJ..S 

ttPOB.,'1114,'l!l12.1Mol..ofltl 
,, QVICi( f: lf:'.TlfN ~ l H! "~[ TIM£ 

rAASll.$ 0V " '°' Ir t•R~ Al ~ Tl'VE 
LJll*-'J- LIJIE. nco MOUP<S 
lJtrr.IUt ~D SAF'El'V IWTCftlCJC.i; 'PNITtH Glf"fl(tN 

DE.AtER •'lr.otJl:Alts INVITED • 

OU'l' -Ta .,gs 
. 	P..PP"I t.!iO 

il'OOod'ii1!91t I GO 
T.nw.&~ 

aphan :Z0.00 

0.1.....,.... :lllfl- '°"""• 

Cjrol11 202 Oil l11qu ry card. 

ANALOG-DIGITAL 

DIGITAL-ANAL·DG 


CONVIERSION IMODULES 

SOFTWARE 
GAIN CONTROL 

CALIFORNJA DATA 

CORPORATION 


347S Old Con•Jo R.,...d, S11l1~ c .10 
ewl!vry •Pe; . CA 9'132'0 

ISOSI 498·3651 

C lrcl& S4 on l11Qulry <:a«!. 

$md Chrdt m a>0 adti Ill ; 


lOGICAl 0-.fVICES. INC. 

1'81 W. 0.1. .,W Pitt •. 111..d.. 

f" t. L....m.rdH, F !~H 


1JOi•1' H-O:;iln 


r lll&C!EM ~ 1 

' - ' 1 
.. .,..... ., • • ., , ~ ......,.~ bi!QiQ.I~ 

Wfln (lllAQC.ltJl' .rd ~'OUI t•~ · •· 'J'V!.1'--""'"~ '"''_., 
.,.-Mf°"""'1' JN'(W1 ... l"•O IM ;•~L d .... -· ~ ~ 
,...,,.. '1'!d .... ll!;t0CA,. 

.. °'"" • f1rtl•1"t .... ,..,...~... '*'"""WJ' ..... " """' 
~.11~ ' 'iX'CC• l~ 1r 
,.,.f'O<t'\.' IA;il' ol•n...#tl lnilP'~ KD*•'u• 
•>(ft 

i 	 A,..., ( ,...,.P.,.lllt RUllC""-'ef.A~ I IJ I 

l t.•HI ~ !Np-ott.11 
t."ff"loup.• ,...P'&.t.. ~•t 11-.c:.. 
IM,.,.,....,_~ t~n lii!I~ 0-.4" 

Ooi.lo ... u ......n••C9'~-ti\Mt'1i.,_M 
f D ~Of' t:..t ...,, .... hi+ ,_.Mt i'4'M' MCfW.t b.l.u. 
Qt...-JM"'I- IG r llM 1-J lcrw 

~•CIOlll Soi.ljl)gO~ .. ~ 
OtilO a...l i ~Hdl ~ llM IC_~·~ «I) 

CfrCI& 400 Qf"I i fl!Qully C-llJO. 	 , 

EPSON 
DOT MATRIX PRINTERS 


SUPER DISCOUNTS ON 


MX-80F / T NOWLOWEA • 

MX-80 tt!i'11· IN 

MX-100 STOCK
LOWER! 

We also stock direct connect cabl es for 

l'A S·SO. Applo. Atari. Pee or AS 232 


CALL TOLL FREE 

1-800-344-7 493 
In CA lll'ld fo1 service 12091 667-2008 

GRAPH ICS ROM".S 
AVAILABLE 

'Circle 206 on ln(lulry ca1a. 

floppy disks. 

JOO% CERTIFIED ANO' TESTED 

PFIDtlUt,I QUALITY 

~~ BASF 
lmm<!th~t,; Of f ti'le s#W!lf do!o.,ory on• - QP 

q~~n!il)' QHI r11 "'etcorn& 

TOSAVE UP 40% 
CALL OUR OAD'ER ;DIU'K NOWI 

'(805) 985-9824 
"'"STERCARD - YISA - c; 0 IJ 

illTIOIU_DIJI IUPPUES, JIC. 

Circle 269 on lnq;u lry card. 

QUARTZ CRYSTALS 
~I iZUi-i lml l ltDI JIJMe ft.DIH .g 

.. IJIVI 

~ 
111.1111• 

11111 
JJJIOJI HIH ........ 111111 1 JI... U~I 
1i;mq.1 '°ll -1;1... i.ii!ltiDi r? l lM-li JUL'ii• 4.~41 •IJl»I 
t*Uii1 ~m• 1u m1 n:w 1 Jl;JWt !QA,, •11J.1• 
,_ttJU 1119':1 lllt!41t 11MH • ...._. 0 11181 
I _ I !ll:ID·I II I Jli~I MJ..~t 4.JCDfH 
1M1 ,1 i.IMI ltr'Yoe 1'.ifOll JHllH qlf'f• M~ I 
lM I Iii II lur.lt ti.Diii lllll'll OIM.I ...a•tu l 

1.?U1N 1umo11 rr-.1 ll.Jmi4 «1.1.W.t .. 1 
I · ii • lllliU rran.1 Mil!IM.f ~I -i1 1ml 

t.INHI •UtH lt4llCll llr.i.:91 WM-I Wl r.J..•FJD• •q1•H 1'.HIH aaM1 43-l(llU It ' 
It 	 • I • IMll l'la:a.1 :llMl_ e .QU!l l S.1ee&• 

lo_ _ I •I ~ 1lH IU."M I ......... .O.IMl-1 l-U'1tl 
Jali.!11 ll &Vll-1 llAJH ._... 43.MNI ll r1r'H 

II 	 ~.U I 11U1t.I »*I I 41tUiil QtMf !11~1 
J SilH . ,.._. .. .IOJal .ilc:tlrl .UJIY:• ~HIHt 
11m1 11 11 :IOW I • ..,,,.. o ntH 1•U:'111 
tNI • 1• I m.DI l C_..t "1111181111 «I I 
II • llMI )1Cllt.I .WI Qll"ll •J!A.1 
• I ll- t HUf tt•t CH~lll lilrftll.• 
IUI... l~I nmm• II -· D-• iltl .Q'.111
11111111 IUl»I ~ - It '13N-& OW..• ll . lo 
u:m• ,,..,, 1:11m11 411m1 ...... .a.• 
·I-• lllf&ll )lit..,. . cttitm• .M-11111 llllllill 

I IJ..'.til IJ1&r1 I JO¥U '41:!.atil 61JlliMI l llliiitiilll. 
I ' ll Ill MlWll 42 I 44 rl :ti till iiiilll 
I l•itml .>fli'IH ·t: I .tl lr.tf l lo.1Mll 

I l iilll!.i IHS I JH1'11 1 UJufl MJllJl.I UJ .. I 
llJllU I I :illDI Clll .. I 4..PD»I l ~iil lU 

L • - l l " 1Uil 


AOO s1.00 $Hti>l'llNG 

C:AL, R~S ADD 6'1 SALES TA


FREE OSCILLATOR SCHEMATICS 


IUu:r:r. 

~ 

W UTH ANl'I' QRD..R 


OUALlTY COMPUTER PA'RTS 
P.O. BOX 1'0 I CHA TSWO'ATH, GA 9 1311 

Clr~le 31,0 on Inquiry card. 

FACTORY PRIME STAnc RAM CHIPS 
2n~ Supe. LOI\' Flow 

roans. 1Kx4 . . . .. . .. _ . . . $, 2.eo 
65l4C ms loons. , Kd . . . $ uo 
Gm CMOS 2000-.s. 2Kx.8 .... - - - - .$22.50 
Add JS 00 ~~Mlflflr; 01'1 Orolh"S Und~ t200_DO 

FACTORY PRIME ~";'~.:::..,.~=.~ 

32KB ST.Afl1CRAM CARDS 

lor 1119 SS~O ~Bd' SS50C BUS 


{lfi.Xe - S291U 2), (241KB - 348 .14) 

!32"1'!8 - $398.15) 

NEW! 6-4.KB 8ATIERY BACK UP 
CMOS RAM CARDS 

Two •ndeptnde111; 1darnsa~lt 3~ El 
blcclts, mh 1111111 e e~ .\ddrmi"g 
t56~:8 • $994.56). (fi41K!I • $1oall.64] 

2MHZ '6'1W9 5SK.ll S.S50 SYSTEMS $2496.29 

DISK SYSTEMS AVAl:LABLE 

1337 W. 3?•h P'lace •· Ohle3go, IL 60609 
~3 1 2J 927-55 10 • TWX S1 0-2.21·40~S 
Tho Company .!Mt tfalfrers. 
O~tlty Elel!l~iMle PftldiJo!l& &Ince ~75 
O,Hi11, li ~ ~p ,1·1 ~Id l1a.m101A.i tir1Gl lll.11 ~C 

C1l•rcl11 100 on Inquiry care!. 

http:Np-ott.11
http:C.RASA.SU


DIGITAL RESEARCH COMPUTERS 
(214) 2711 ~3538 

32K S-1,00 EPR·OM CARD 
NEW! $79.95 \

I KIT 
USES 2716's 

Blanl! PC Board · S34 

ASSEMBL.EC & TES1'"ED 
AOO S3'0 

16K STATIC RAM 'KIT-S 100 BUSS 
PRICE CUTI 

KIT ffATUAES 

COMPLETE KIT! 

$8495 

(WITH 0 11; TA ill!ANUALI 

Digital1Research Computers 
(OF TEXAS) 

P.O. BOX 4015<65 • GARLAND, TEXAS n040 ·• ·(214) 271-3539 

32K SS-50 RAM 


s299.oo
I 

KIT 

Fot 2MHZ 

Add $ H) 


Bl•nk PC Board 
$50 

116K ST A TIC RAM SS-50 BUSS 
PRICE CUT! 

FOR 2MHZ 
AOO $10 

FOR SWTPC 
6800 BUSS! 

ASSEMB LED AND 
T1ESTED - SSS 

KIT FEATUFlES 
Add•csubrc on t6K E.\ound~ri~~ 

' IJ$rsl' 11• Sl311C P•m 
3 fully Bfj)8$$00 
4 Oo11ble "<!<?d PC Boord SOld~r nl&! 

and ~I k !Cr~eMd 111y oo 1 
S ft ' I P.or!s :i d Sot ~" me lud~ 
6 L°"" p°"'~' Und~r , 5 Amp~ T p.;al 

UART SALE! 

1 R1602 9 - SAME AS TMS6011, 
AYS-1 0 1 3 , ETC. 40 PIN DIP 

ITR160.2B I 
$295 4 For $10°0 

_ EACH 

AY3·8~ IO As le"1m@d •n Jul~ . 197ll 9 YT t A lanlnslu::illy paw~r!ul Sound & Mus.~ 
G BQ1" i11o~ Peo1fC?<:t ior IJ~C! with afly 8 l31t M ic-roptoc.-ss.or Conit.;un:s 3 ON"Ctt.;mnirl~ 
No,.~ G ..->e t ~IO< 3 Channel& 01 A m ph11,1d' Conl rol 16 b it En• el ope P~11<>d Co 1'1•<l l. 2·8 
Bi l Pa r~ lliel 110 301<i A Co r>ve<le". pl "5 much more' 11111 · one 40 P<n OIP s.,.,.,,ensy 
m 1ert ce LO the S.100 or o!nor bt.1!1$~ $'11 .95 !'ift11¢E CUTI 

$Pi:CIAl OFFEA: ~· each Add $3 fol' 60 .Pit~ Dal.a anua 1. 
TERMS: Ac:lc:I $2.00 pos:ta.ge. We pay balance Orders und!!t' $15 .add 7.5~ 
hsndl ng" No C.O.D . We ec.cept Vi se end Mas1erChafge. Te~ . Res. add5'!1t 
Ta~ . fcreig11 orders (Etxcept CanaC:a ) add 20% P & H Ord rs Ovjlr $50, .adel 
a.&e for i n:sur ai;ice. 

'iRADl:MARK OF 'DIGI TAL RESEAR C'H. W.E ARI;. NOT ASS.OCllAJ\EiD WITH ;DIGIT/li. RE$EAFllC'H 0~ CALIFOR.MIA, THE SUPPLIERS OF CJPM $0FTW,.IU!. 

http:0FTW,.IU
http:pos:ta.ge
http:Mic-roptoc.-ss.or
http:ASSEMBL.EC


1.0$ J.tlGELES. U.l.if'OlINl,1, !XtM 
Q 1::r1 l'.i:Xi 7J64 
"IC, '11'S.'o, ona CHECK!. M;C 

11111111 
1nterface Converts 
y,ourTvoewrrter 

Into Prlnter 

• Fl~ pnmcq u»l!y • llOw COU 
• EH!' l~r,,ilWGn • Ou l<t: VCf'l' 
• Alll IOM ~ tYIH!W1'1!enofli1 n<>moalflclltlcin. 
• f'<lr~i'IO". ~~-. lll" Ol1/f il'Offl ot l>S232 p0rt. 
.. 'M"lti.or phonorar mor. 1 1\fQtmi!~I Ofl, 1JOdm 

...,~ - u.s. ~md worldwide sa1es­

"<;a1x· ~~~W~m"~~oc.lIr - - van NLll", O\!lr1406USA 


TR; 21 ~ / 7ll1 --0020 JLJ(J'IWX: !1-1 0.495-17~7 


Clrole l8A on lnqurry oard. 

FOR/MAT1"'FORTH SCR£ EN ~01 OR 

A M llJST fO Fl THI: SERIOUS FORTH 
PROGRAMMER 

• iii.II eot;ic 1s lfor i h ~ i'!il 5h111r;!LlriQ IEi.'li:i'I llno oJ cod• la 
I y r.•~ l n o~ •J.J1d rklow-<hBr {\,j jFari~ ~t yi. , for 
....~ i''i"11)0T11C6 l i<tn 

41 Th1:s; .xh1or 'A(ltk:t1 1u:U hh• 1h4 ~o~ula WOild 
(ltOQ(llU:-Ol;t (H"I I i l't'llr~l!l l!'~l)i=i l if 1!!i w riltllfi m ~ri 
~·~I IOr lh &nd ISC<ln i!<l h> lho 101!'4 b)<!o bound..r~ 
or i'i rorl11 .M:ireerl 

• Thur .fire O'l-er 20 din~~.nl ccimm ei m::H. for cl.H'Kl r 
t!O!ll l.10nimli!I , IJ! 1.;t m.o0:tf1ci11 l1an. Lil.tis , !1!i'oc.ll l111gi llr,q:11, 
sprenC11nig l mn, ,21100 mi;;i...ngi 11"0$ io C(1l•1iu :pcrlJOt"i& 

• lf':l~1 1 ri'tcdl! 11!1 ,og~iar.t an iil.-.i::I ~r tOI mKll.f~nm 
11"1M!rlKH"l!!i .Wmel dalcltof ni. Tie-.t: I nhit!i:ld illt OP 1$ mo'ilad 
Pl'il I dur1~ llfl'IOrllCt.11 .1:111::1 li:;M id'L1r1ng dl)..11 01"11 I~ 
11'1M!tr mc.!;I~ •$ iQiifl 

~ CollJiiJTlfl JIOMt.orl IS..Q' played Ji[ Bii ~ 

• Dor.nb ,:irO(t'I - 1m Lm'IUH'ld con l roJ coo~ ill'tl 

l r.nppCd 

• 	 M11~ 1 bit iu ti d 't111l ri ii CRT 1tq t l'Ys (ii.JtX!r 
diJ•'Er!-1.1 11 ~ Or WJlfl ii IT'C!1111N)' ITlllPPli!d li'Kle'G 

• $and! ctio cir 1'!'10"4')' 040(.'ir 1111 thi! .tftl(k.!n, (l~ 
~ l;O IH'H;si ~tc:(l • '!'il CO+"l"lp\(1tei !liOLr•C. C~. 
rJ.Q.wch, ~H:. 4oculffh1fll..t'l10l'ii . .lri-d 1niillutli0ti5 lor 

b1u 10•ttr'J LI.Qi~ ~OIJlf 51'~1tirri . ­

lit.'J33 COAPORA'l'lON Vf
P.O. eox 2nNs. a 
T UC SO , AZ llS726 
!6t12.i 81J.9·5722 

I 

PRIAM 

Dis'k Subsyt;lem ~ 

~ nd 
Aeoes.:o i:i:.rlH, 


(SMD lnlerlace ava~ I able~ 


low1nl i;.o:;I ~nd g r ~HJ ~ •1t.:i11 bll~ r~l l ~· 
bll llr f<)!t H.P ., DEC, Appl~. Z-l!O, lll]S5 . •. an.d 
so o~ . 

Wo can !iow you how 10 oYeroo,mo 
"fo:ro lgn dis "warranly worries.. 

14A. S·100 Power Supply Ki,I 
lnpul: 95·.220V'AC, 5e\180 Hz $2n,95Oulpular14A@± llVDC J 

1A.@ :t 18VCC 
lnc.1ud1s.: Ul Spoc:. Tr~n$ro.rmo r , Ro.::Hllo1:1, 
Cotnpu1er Gt~ilo C~p cicors. RFI II 111t~ r . 
llll d SeM marlo5. 

ADVANCED TEC:HNOLOGY 
1'3 ~ Lom~ Vord o, p.,10 Alto, C A 94-303 

4 5.493.5930 
Se"a 36 cl SASE ror our 16 page l l ~er . 

Clrc.11111 cm Inquiry c-.a«ll. 

• 	 lnt:iludn~ liGJ m.11, books .andl :s;ym~!llili 
li:iiUUr"l l Ii. ~itti'tnl¢11 ~ llJH)I II!-. gii:1 Yli.t1r1rr-1:n11l 
lfoetJmtl'l1:tl w;r.111nl@ :aoori l 1 

• 	 ~ rr. lml.Lll oo !:rO:i rnr.-111n~n ptt bibllQOfiipft'p' 

111 	 A1.1p4d c l~n lkm ,nntcy 11Y.ou~ multl-P l'IC;iD !f.idoo 
lottna 

I! 	 Sf1iUCPI fi)' .lutrt!'lfl.. ,IL~t. lfdll~t!I. r.hH!lll 311~ 
~OY"""~ 

• 	 LJ:JGr c!11Jlni:id DtilPlll IDmil l:I 

• 	 hqulr~ 481< App111!' II. ROM .Appfil!i<arl & IWI) 
l:f,Jl't'fl. 

• 	 $:;l(ll)CI) 

Sele11tmc: S·oltware Products 
:!11 ~1 Ool'l•lr:I &1111m,i• 

l l't:&M r'illllj'K:lll lil, INoll&Hill 
l~ U l 2M~.;l4~~ 

L'l~i.•..-i::r"•• u Ill•~ c.J lfwJ PflH,_. 
1 .,.lll UllH ...fl,.,ttHf'I-~ ~ .1 .....• ~¢1li IM 

li'lu 1~MMJ~ il..:.1:u... 

clrc1e S27 Oil lllQUlf)' Cll!d . 

ClP/M Com'pat.ible 

$GOLD !DISK$ 

Z-80 Software 

z:.a_ $175.,o msassembler· 

ppd
I 
c' ea1es assembly language sowce files 

E·ZTei11 $75. 
ppd 

ur1ique 1ex1i1le word proct?ssor 

Bower-Stewa 1rt 
& . Asscciates 
POST OFFICE BOX 13S9 

HAWTHORNE. CALIFORNIA 902'50 
213 J 676-5055 

TrB{l(!m(tr 
Do;J•la t R~;i, i;'1 

DAlAPOINl 
nH ~r•k•"• S.y•t•l'l1• 

16 Pt oo.uot wit Fo ~r Ol~kel e~ 
~I Me~byle). 90 Cf'.S, Motrl ~ 
Ptl n1er. Na lowwlde· m.aln,enanu 
gvon ob!1 , 

$2,16145 
SOJlWAJlE l..V LAW! 
D«I ~ Ofl! llA ~ -.c; $\'1.TI_.... 
$0 rlf!lLIT'f 

...,,. UllLJT~ 

AUO AVA IL A•L I FOR U!(I [A( M, 

A ·~ A IR G ' IO-'"-U lllGI•'. PAnOLL 1 ~ 


A CC:Ol,,IN, N(} Af.10 ,,.O'fNTO<h' 


AMEJIUCAN COMPH EREICHANGE 

1,01) N. MAI~ 51. B&X$2 


CHAGRINFAUS, OiH4402 2 

.216·247·2100, 


Clrc:le 19 an lncivl ry oard.. 

fl!JLl ELIZA FOR YOUR M~CRO! 
1au.11 1 11r...iLl!iilU.irbl'tLl'll!iw•~~ LLt,[,11~11 ... 
"'-1 or r:-< 1,,..-C "Jo: ~IC,_1&11M .WILll l... tll,[I '-·~~ I ""' 

~l-1(lt"fl.'ll.a..,l l~ 4""""- "'" '"I_.,~ ILl1... •I 
• ..........,.,1 Pih "Ci_.,U..11 • ...-..'l.'lM •-~ ~~· ..._ 1 ..., 11...... .... 
............ ... ...,.,....... .. ... hll . C.:>""..-il·:lo"-:1.--0~ ~.- - ......1 .. . 
.....: ~ ...... .._.._., ,.,......,..,_..1..,.;;,.K-J""CF-'~C:.t ...... I 
..i ~ i...w. '-"il ·..-...lVZ... h,tJh1..,J_..-.• ._u....._1r~ ... 

...f"'il"'•~..111 ~~~l ... 1'111~•'-F
lllAllll!'!I.....-~ ....._. ...... h , _...._.~l---.. 
11&il" oli!\o:l r....... r.1n,.....u.,.;.ro.r~~ 1 ... .-~...,Mlr.,.,.,..,.,,c,.~ 

-.l!:IP""<~ ii•- • a.l ilO • U i!l lUU S.,.;--~-..-:1.-t•,...,CO:,,.i 

....:h...i'-"....... D"' l l.U..~'"9'"' ..... . .,,,, .. ~·~·~1 


... . ·Ol!d•- • 11"lllrn.M..nirp~.Vo.·' •••..,, ......., , . ..... "4 . ... C-..


.._"",.....,.,,. ... INic• ,...•aaro•• ..i . ~.-.;.,.,,,.._~ ,.......-1,. ..,._1 


.....-.-~ ... ~11,11.J«:-llil FH1'•~1JLli:lllMll 1'i. ...... r;.... 

~+wr"F .. n l,[,ll ~.,._,- ....-.-......"-'"'.- .... 
..... ~""'1" .. .......... 41 ..... t.... ~:A .c..'\ ......._, 

tdJlllr l1i .IN ,,_.1;:11,11.1,, tutlill.t Oil ll!lK'I! ~Q..lifYDd ATIOtlill. o\a.'lllFr 
•J. Ll!l1i5 ~_.., il Ml liU•, llV:ltr.[ill).f'.U~SI 

... r!t"'-"•"""""I i'ol.111 ~ I 

r!'!ll~HIL• •1 •r.,.r....,.__ ill.~(11.,.._. 

C.l."I ~00 rn "1-. 0I' /.- !':.l' [ c.11,C [ .u;r.nr, >t I 

•1. ~ ..., ~..-!"".W'T,,.:.- ­
T'!l.lfl r..."'nlltlll"iQ IUUll llK!CQW,,C Pl'•I r..i.r 5i "<llllill l ~'-.il. 

l f'ilN::I_,_ ............. __,,L.,..,_ 

IM' ifol'l'llOul.O~iili!.l!WHJ ~ lf~r:i.Ql l(tu1 ri.1.L'" 
........,,.~ . ...... ti:ll ..llt .... ~1·-
ULL 11!~.U it.. "*'P.l, ~ ....... ,.LUILf 

,(ii.l.illlui-.~............. ..... . 


'"-'h..1.1..K UDl...LliCl 00 ~ou Ult 
,..,,. ............... _ 

DOU.II ~ii.M •00 l'll',l I I 11h~ l ....,. U AUID i;wi- ~ OU"' 


... .......... .r·.h:I~·~ 


.. H&,ILU ~·~., ....[l~ • tll..tl- Col ~ri'll r"'ll•l 
..... 
Dtl{J. 1n.LI t>l't: 11-i+ti •D D(l l'lil l '"' rHlll ••C:t 1HL I 

iCUlilQ PH1 1hhYJi£fl ~ o;IJOCJLlm •>(.." 


JU!TIFICW. INT ~~ I Cll!C E ~E5U.llC~ ~AD l!I' 
t2, l'ilCIR11"1 U JOLlA A\li!:"11JE 

1(11J1 ~·:1'2 14 ~ 
P l((> .. 

database manager
lbrTRS·80"Model I 
• CR.! Al'E r~ mlo m ilCC05S d js k Illas 
15 lfolds or 2 !i !i b~tostrocord 
FllOt; oun &pen 4 d111k dr i~os 
Password p ratoc~ed me ac CC55 

• c atabHe D!R& CTm:~y displ;J~ s .~u 
nor filitm and tihal r att~l 'b uto,!!lo 

• Powctrful TRANSA.CT,01NS - . cld', 
'od i~, ~o~d, doloto & list rocord a 
EUloiont bi~· ~ ry troo sor·t s 

• 	Sophi:.ti·cutod G:UIE.RV' w i th multi~ 
~ .ey r11,ation11r & logilml oparat ions 

• REP Cl'RT formatt~ ~ roquira- only 
for uaer t o· aeloct da:(l l rod r•oids 
Automat fc sub & grand totlil!I 
May ho u11od wJth lower o.a g 11 

• I~ nt 1~ojy MENU Ill RIVEN opora:~lo" 
• i:;~fion~ivo ci r 'rar t •rapping ra'u t in 11s 
• U s·er ol'ilontod il'lstru c::ti1:rn man ua I 
·• Aoqulros ~2~ - 2 ells 1~ d~h10 

Introductory price '559.95 
Vl:H1 ltl\:dl M-il li ltil"'C•rd •C'c DJJt.-a di 

mento1r 'SOtlwilre 
B16 Mi;ll.Hm ifJ.o-.~-Mor Ht~w~. WV ~1;~05 

• tn"dV O~, l'fi ~•tnl r~ 

http:Mi;ll.Hm
http:G:UIE.RV
http:Ol!d�-�11"lllrn.M..nirp~.Vo
http:r.1n,.....u.,.;.ro
http:llfl'IOrllCt.11
http:din~~.nl


- - -

THE.STAR MODEIM 
From Livermore Data Systems 

We ca.rry Apple 11:+ f1rom 
Bel~ & Howell 

PeOmM Y01U1AOWN Em MS 
811 dln1 '" " r r m ttBM. ;sU1 

EU3i P111t . u llK1~ M1tml llr 111 llO " . n1. 
I• ' ' J llKNlill' ~u'll•m lid ii In~ Ii 1Jfitlllll ~ 

~~~-~~:.!~.~!.~!~~~!-. -·--·-----­ -----­
tulr•TPET{l:B1M S. 55, 
EilitDI. /!..~~. Relocallll, lw1 edllar 
PHH lur •m 501 
CQiifarnrs lo FIGStarlllar~ 

siPlflil'lp 11:1 30 
Macl'lirle l.a!lll!Jaae Grap~ CIJtll11!$ ra- PETICl!M 
K.M MM,PUm lar PET!CBM e~. 
lnclu!les lrafi);j;fjta- I« RO M<i.ble rnactule cede 

RS232 MODEM 
I IEEE 4'88 MODEM 
RS.23.2 CC ITI 
IEEIE488 CCITI 

SAU $12i8 
SAIL£$199 

$1170! 
$280 

STARModem i$ !Ire l)fice perfOITllilnoo leader ....~1 ~ ~ tull 
2 YEAR FACTORY WAJIR/ltm' 

AE'IJERSl\L ~Spr~clden) 32K Ai;fk '3.00 
Stiper FO llTH 48 ~i* 0.00 
Enersll" Miser Ml! PE T. Aj:{lle, OI Zernt 2~.50 
Oa!a Mati3Qel ilil1LJSI l4 K"'11~ ~o 00 
tt1stil-Gr~plf (Batlfl 48K Ai:l)le 2~ 50 
Oa1a-<Jr;iii ~Boy~1 ~a Ap~e ~o oo 
~e 11user's Gu111e iOsoome) 12.00 
lnuodUC'lo:wi 10 Pasca 1s~~.i:1 1O30 
i'im;al Handbook fSytio 12.00 
Gra(ll'llCS Coolollool< fol APJllO 9.90 
MusiCal ANJllCM1C(IS 01 Ml(;IOS [Criambellilll 20.00 
Basil: FOF\1RAN (CNBJ 1 25 

RAM/ROM 
for PET/CBM 
~ K I !II b~u. •I •a ll~OM 11M • ~p llo11 I B1 ll1rr Ba~loi p 
Prcq~ble ~ RAM. protei:tilt~e e ROM. 
Fligs 111to ROM~ ln.all'J large keyW<ird PU/ROMto f.ISJe. 
PiJgs Into ROM sockel 111 llfl'l l.af{le keyb'Jar~ PUfCB 
Sa'i't yw- ROM ~es (Ill disk, Illa~ 1m RAM/ 0 oo use 

RAM/ROM wUh '4K $. B5, 
RA:M/RO Mwtth BK. 12101 
8111:1~ lhdup 0,1 an aOi 

6562 7.45 Hl'llPJS 50IU5 1oof6_15 
65!12A 8.40 111!7 !IS 5017.35 100/UO [i~ 
6520 PIA s. 15 111!4.!IQ sot4As 1001~.1 5 1 commodore ..r _ _~~ _ 
6522 A 6 . ~5 10/61 0 50/5.75 I0(1/.)A 5 ~ 
6532 7.90 10!7 ~ 0 50/7.00 HIW<i130 z · 
'll H~OO ns RM 3 7~ i5J3.50 UJ0/3 2~ C8M·PET SPEC IALS .I -. 
21 rHJl>Q ris AA 315 i512 90 100!2'-li5 • . 
27 6 EPROM 7.00 S.t'M5 HJ/.5-.90 <~ ~.,Ill J3!0 rrH . iiiun .. ! _____.... 
2532 EPftO 1.t.5CJ ~...., ..till •arclau i i' -. 
lil 16 H1t.ac111 2 K aCMOS STATIC RAM 1t..'50 

1 
C.C:: 1 . rollDirtng mM'ET lllm r~eE 

~ 116 ~s 6 lor l2Q !l(l.]232 80 x25 CRT, t!Js11'1!'SS i<t:'j•boaJd 1495 3i20 
Zero ll15el'liofl F~ 24 i;in Soo1':e1 S2.00 Micro M;ll rrarne ­ a.·..a1lal:JIC S0011 

0050 011111 DISk DrlV~ - 1mega11,1~eapac1ty 17'!~S 380 

EASSETHS - A:GFA PE.·611 .PRIEM IUM 
l1'1J~ OU1PtJt b N ~. ) S(lreW ~jng_ l~bel~ 
C-10 IQ/5 65 50.r.!5 00 I0014&00 
C-30 1017 3(1 SO.l'J4.00 IO(l!6ll.OO 
ir.JI 01Jier le~hs a'la1lab'e Write r"' pn~ 11$1 

ai50 Dual Dt$k Drive ­ 2 mt>ljilllj'OO a.va1lill:llc SIXll1 
N.J.I Sflll1e DISk Drrw 695 13S 
~016 full Sile graplucs e<,tioali:I 995 200 
~roi lull Sll~ ~r~hlts kt!)~ 12g5 2U 
~(MO ow1 Disk D1M! 1295 ns 
~0;?2 Tr.!t~Of Feed Pnnaer 7g5 160 
C2N E~1emal (;()$$!)lie ~ 75 13 
VJC 20 l'ef$(Ml _ C~~er 300 ZS 
Used CllM.rPH Conwlers Cl\Ll 
6024-tl H1gj'I Speed Pmter a·r.iila~~ 

W~ITl fOR SlSTEMrR ~ m 

----········-··----­ ---­ -"°' IEDUC AllO:NAl lllSCOUHS *u 
Ba¥ i PEUUJI! C'4111 pu1tr t 111:1 1 I FRU 
--~~~~··-·--··-······· 

'Mirdf'lO 3+ ­ 32K C!lM, di f!f1nmr ~5oll 
WordPra 4+ - 6032, c1sk, ~fllllCf 335 
ozz oa1a Base S~uem kl! CBM M32 335 
VJSICALC ICll PEl et ATAFLI 170 
S •*Ir • Supu PET I OMilllllliln ~ ·01 

4 PA.AT Iii ~AM ONY MUS IC SYSrE Mlor PH 
TheVi51CJle 4~sic ! llf»tor. byFJank l eviflllOll.ailnwsl'l'J 
Ill e'1Slly enter. dis~~. e(ll1, and Pia~ 4 para narmoll')' 
ITIJ~t Lnclucles wtde ~1es 1hru 64 tns (wi11'1 ~L'OO and 
llJtJielSI, iem11Gcll~e, eysi~l'lillure, r;u~sutc. lllle 

L·4M uri.1 includes D oAcOl'tl'enei 1111 ampl1bi!.r(a!ld 
!flJ!lr~hn~ e~ 


KL·01: ll u1~ h 111l ~ Ylilflll h'O m S5U 0 


Pl'Ol)l3f1111lCIS Tootkll - PET mHA ltfllll1es 3•t90 
PET S110Ccm er 11 ROM S"W1Ccll 36.00 
2 Meler l'ET !I) IEEE or IEEE 10 IEEe Cable 40.0D 
Dosi Cover for PET 6.00 
IE EE-Pai lei Printer lnWlac~ lor PET 110.00 
IE EE-RS232 Prinlei ln1edace 1or PET 120.00 
The PET ~aled 11.00 
l.lbrl!lY al l'fl SublouliMS 17.00 

MIPlOiTJnit lligent Plotler 
by Watanabe Instrumenits tOfgi,ploQ 

SPECIAL 

$1195 


SPECIALS 
Et~CJll MMOPnlnlu 
EPS CJll MHO ftr Prtnler 

EPSO MX·lm Prinltr 

mo MX· Ioo Mntu 
C~tronlcs iS9 Poo~r wiall ()Qt G1aflht~ •61S 

fl'~~'lll lAITEI 0•1~¥ Wh• Ml1•r u~~ 


ZENIT~ DU~ mnM& 

z19 Villeo Te-nTlliri.ar 12~ 


zag. wUl'I ~a~ mo 

Exira 16K RAM m 

H1 011a1 a· owe m5 


zetlilll ZVM-12 Green Pt1oijJOOr MD lC( n2D 
ZenlU1 Cal« Mo IX 360 
litndck.COIM lMi!Of 360 

Syniertek Svstems 
S-'f'M~1 M1lcvo~m~ utar SUE 209 
SYM BAS-1 llASIC « RAE 1/2 ~'!>Bll'llll81' 3S 
KTM-21~0 Syruiaek VtOoo aoo o~c l49 

-~---~~~..:!f81l8k :~~~~.:~--~:-~~·········· - --~-~-
c . •i. till ~V$~"m $Of1Yjm ,~tK,l,ijE 


Cam l:e t.ailUl'ed llJ meet lll105 busmess 1ei:iuirements 


DISK 

SPECIALS 
 II 

SCOTCH ~3M) 5~- 11l.r23) ~0 12.75 1QOJ2.65 
SCOTC 11 ~3M) 3" 1Ol'.2-9'0 so12.ao 10012.70 
v~rM~m 5V." 10/2 45 5012.411 10012.JS 

(a.!:! 1.00 riir 51~" vorM11m plas:b1c storage bo~I 
Voerba.lim 8" Dbl Dens, 11)/3 ~ S 5013.35 10013.25 
BASF 5'1.." 10/NO W/2.35 10012.30 
WAITE lo! pores on ' ABASH Disk:$ 
WE STOCK MAXEIL.L DISKS 

O•sk~!le St~ra~ Pages 10 CDf 3.% 
01sk Lmmy Cases S" - i 6~ 5" • 2.1 5 

1JI ATARI ,aoo $745 
,,Iii'- ii.II Alan M10011res 2'0% OFF 

ATA AI EDU CATIO NA:L PLAN Will• ror d•!Jlls. 

A: P Products. 15% OFF Ii
1A PHob1b1~·Blox 15% OFF I 

Ul :BOiOI! 1n S!IFTWH E fRltts C'ISCO U:NIJEO 
1'11~ eoi00 El(IOk ~ o!bO!neJ '14 Oil 
ZaOIDO AS$Cil'lbly Lai'lgui19C PrO!Jammifilil 1MO 
PH Persol'lal Coro~ler Gude HlSIJOmtl) 12.ili 
PET ar.:I lhe IEEE-48S Bws (Gs»rief I.too 
6502 As.sembl!r L:tJJOIJ~e (O~bcoie} 14.45 
Pr~r~mmill!I 1ne 6502 (Z 5J 10 45 
G502 Appit:'.alicns EkJO.; ~Zails~ 1M5 
6502 S()liware ~k(S~O 9.~5 
cPfM Hi! n:l book ~w/ MPJM) Zaks 11 35 
P r a~tit; BASIC Pr(l!Jfilms t(kborne) 116() 
~me~ BASIC P11111rams (l}sbome) 12.75 

WRITE F(JR CATALOG . 
252 8 et hie hem Pike a.:ia ~I 2~ ~, rnru.1 f(O' Sh rflllll"] Wt! parp· b.ll.1•c• rJ UPS sunace [~'1fijCSABc0mputers 
Colmar, PA 189i15 215-822·7727 I 1 • 1111211i:ireoac01Clefs Pt1cesi.s1i!<l.i1~Mcillhdl!.Ce<i1'll llJ.s1s~i.!r 

pri<:~ sl•'1l ''v h1goo 

Cfrele 3 on lnqulry care!. 

http:Iii'-ii.II
http:10012.30
http:1QOJ2.65
http:5~-11l.r2
http:Te-nTlliri.ar


IC·IRS will Find It 

~Ills 137.60 ,_,CMDll m*' 


1e~~IJTI•-~not..,. I• ffiE 1»1.-1110<> lloh!l.,•I 
~~t-1.,ri IOt lN;ttJ;lngi lttt *'1•.vlnig >AfIIJIH wltti lllrg11 
il~I o!I F REE RJRM 'TEl(T, suci"t 115 AMTA..~; 

COflA[SPONti Cf ~lkfS Ill'> - OloMt IOIU'*t Al· 
•oo•• s CAJ;.e NQT!i!l.. CONTRACTS. Wll,Ui; MD'S """ 
Sdltwt lsl '1 I OU it.L ARTICLE$.; or all)' olMf si1T1J r.v 
lypo of l0<mol Ion. MS,Y TQ IJSI. 

C() Ml't)lERIZE ~°"' CARO ALES Of MAIL USTS. 

IC4R&. M"d H .. "..c:orn- fr. on CfiJM111 ~Oft".p.i.1lble 
"'.ll• letr 11'1 't iillP: Ott'!'-9a. Nd l21( m..mot)' te4RS It 
• It ... lt1 CQl<IJER$ 'lot IHI • ._Ion. II H•ICMs 1ho 
tM on")" 19'° CO:lilPUTER WA.QAZINIE .ARTICLE DATA 
11.-.SE 2&·-USlll(I cOll!blla11ono o1 KEY WOAof> 
• ith up•~ &!» "'•od"t: ind 32 "Or""t 

~ IC•IAS. .,._, 1M l ll80 OOMPUTER M...G.A2INE .ARTI 
Clf ll,f,.TA il.O.SE OHO .. Dii) on •tlindlr!'d 8-SO dlP• ..5l'U" "'11ot 1n ..,,...I_ IOf,...•t 

IC.11'5 U1 th manu1I • lJT.!iO • il2.50 posliiC!l­
1Mo C" Dlir ~ i:lli .~ Cr<> pool•a• wll~ JC·IASI 

C11ll l,S.'\2.1 ~11) i1ir1Ct u~· )'Oi,if ilil.A.STERCA:R1> 01 VISA,, 
LP.I ll ~bingo c.a.id a1 wJ1t. IJX 

FYI.INC. 

P, 0 . Bolf 1C$08 1&1 5 

ol~~lln. y. , ...,,. 781~ 


el\v 1.s • •9;;1•1.-.d l.!acHn!Alti a1 ~H "-•-1:h 


Clre e 1 !i6 on Inquiry aartl. 

LABELS 


95 
t5J16'' x3W' 

l u p - pinlcd 

perM 
w hitB prC$Sule 

s~nsitiw 

PRICE INCLUDES SHIPPING 
P<Jtkcd 5M per bo~ • Min. o rder 1 bo~ ·$14.75 
C~ac• w•ltl Qfcfet • M t Ros.dent~ add 5'11. 5 Ta• 

CHECK·MATE' u 
P.O. £lo• 100, A.anaolph, MA 0,2368 

Tele-phone: Si7-9t;i;J..7694 

Clr-c'le '6-4 on lnqul I)' oard. 

Z·80 and 8086 FORTH 
zw rotuM - • cOl"O*ti• onr.r• 1M-tiwmtn'I itfl~ UIM 
•ilftOlrcl (.Pi~· 1i~Pfll~ 1~ KIQU.' dlU flY~ t3'-.:r•n 
'lt;l'.f~ .Pacb~ lncl,.;id.,.- I sr•l~u.' wllh .trlU mwft­
6'}" l'l'l.INI~\ llllfCI'. aC!'Hn Kill)!, 240 Al.t!l""'IM', Df. 
eMIP'ltf ..-ftl"oll\. dltf'Nn.llfilll'eft P"' fl!!""lt. •Nj IO Dtpt "''"' 
ITlt-ltWll $.rtltm •1'Q~IJ: ZllQ -~,~. "f•Wt.. 
fUW .l;AMl2llilr ''4 Moll" t, 'l:M:IOD 

t-KI ll:D ATlH Wl'i,.. .HW -IWS SYSTIMS C:fi!OSS..CCN.Ji!Llik. 
[11...0"l'nlf1•1r •r.e '0PTM lrijl'ttlft'... "'""'" ·~~ en ' ~ 
;;9T1pr,i1.,i: l'fiH , d•ll...,... 1.,,,- ;~p.tw, a.,..•I• •»•Mu 
i;:~ ~I• AO\bDMI C°"'9 'Wilh mft JIC !J •Mn..~ 
~cr11.-wd;er.i~-...., ~at ~ P~H"""3 ,.... ..a
"'*' 01 "'"""Mtii"° 1 ~· ,or w~,. ~ s,sr..n ~ ..,.
....,1.nlo-leQF(MUH~ 'lnlDD 

11W1i1 ,0,.THI w­ ., IUW ~. ~ llJl'll)i_ •11~. e"Cf 
1i1Uh liM. lbl• itla-.OtnJ CP \It CO"'P:I Dlt "Ir.don '°""' 11•1 IOI 
K""'°' •loP... 09' Alo,,hM ... piiac. ~fl'. ... ~fr,1.. 
IRJ.Wl,,ndC:A .,...,.Wl,.U.r13ri-;1ltrn UCllCll 

.UhlG I! ,Ur il'l\061lAM ,.-.CttAbE iW" z-ea .,....i- Mdueti 
l'ftMMl"r rJtW'p Otti•~ l)ON~, illllld ltiffflir'lll • lltl HVIC-• 
ie:oo o1 1Afovir•1 CP.t..t :U. S.~ OQo 

J. l1 ICP.-•-.i• dili lnbl.mdl DI" a>g\M-~ M)ll IM!ltNG . • o.Milp 
cl! Ml •~·I'll: 'INDO'fllO.,J""lldUIOf!Jp;S"!!4tftllrit.t94 
'11 C....cat COD 4ii\.t.r;M 4Ht.J P--.rQtttt• out-. f QC;tglMt all a.11 
r;riK 1"1<CH'I 1t;AM Pd Ill~"' iSJa HQ~llWC l rm.maru 64 i!lgllsJ 
r1..-~1:J\, 1nC .%~ • ·~•t.MI lfklMtill._ ..i LJOO.- ll'idl 

Lllbor•l~I)' MIC>11Hy1-t•m• 
4 U 7 Beelnoi;en Street 
~Ol Ang(J le CA 900ell 

(2131~Q292 

I 

LOWEST POSSllBLE PRll:ES 

BEST POSSrBLE WARRANTY 


color 
~puler .~t( 

s:S,0 

rn:idel 111 16K 

s8!9 

MEMOREX 

ILUIBLE DISCS 

WE MU. NOT BE UNDER· 
SOLDtl Call Free (800)2.3.54137 
for plic s and inforrn<1tion Dealer 
inqulr1es mvited oind C.0.D.'s 
accepted -VISA 

00 footh ill Blvd, 

SH b ri s ObJspo. 
CA 93401 Irr a l , 
~ • 1 {811 ~ $'.12-59J!j 

or 1so.i;i .i;~J . 1 o:n 

Circle :89 an lnquliy callll. 

RS·232 PROBLEMS? 

LET THE AS·232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTEflFACE 
PROBLEMS. DESIGNED TO CONNECT 
I , SERIES WITH ANY AS·232 INTER· 
F.A,CE, IT DISPLAYS THIE ST A TUS OF 
SEVEN OF THE MOSI IMPORTANT 
LINES~ TRANSMIT DATA, RECEIVE 
DATA,. REQUEST TO SEN!?~ CLEAR TO 
SEND, DATA SET REA01, CARRIER 
DETECT. ANO DATA TERMI AL 
AEAOY. l HE RS·Z:l2 TESTER RE· 
QUIRES NO POWEH ANO M AY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 


BO)( 47.SflMIENOOTA, IL e1m 


FULL PERFORM,A.NCE CPI • <:omp111er 
$1995 lfst 

dealer·cl istributor ell sco.un ts 

,&, Alspa Computer. •nc. 
5215 SOOi SValley Drive 
Sc0>tts Vall'ey. CA 96066 

(406) 438-3326 

'lraoemar~s 01 Digital Reioearch. Inc. 

Circle 15 on bl!QUlry ca.«I. 

$1E.(:0:Ntl NUAL 

NJ MICROCOMPIJTIEA 
SHOW ANO FLEAMARK.ET • 19181 

NEWARK. 1EW JERSEY 
Sat. Oct. 24 & Sun. Oct. 25 
10-5:30 PM 10-3;00 PM 

HOLllOAY l'NN [NORTilj 
NJ Tu rnpi ~e • E••t 11 ~ 

(T~~ Ror,rte 1-9 Servi~ Relld ·'Follow 5i1Jn$1 
REGISTRATION $5.00 • 

FLEAMARKET O NLY S..3.00 
Flltanmrk t Pitrmit~ $5JSP<>1 

(I 11Cludes Adm•8$ron~ 

Commercia l E rbtl:! • Us.er Gror.r~ • F amar e1 

SIE.CONli AH U.1U. 
NATIO,NAL" 8'0" MICROCOMPUTER 

SHOW (FOR TRS·BO• USE'RSI 
A.pri l 29. 30, Ma}' l. 1982 

NEW YORK STAT LER HOTEL 
NEWVORl<CIT"I' 

I oo E ld\1bit ,S(>Olh& • Spea ·ers • u s.er Group~ 
"'T RS·80 ~ Tt-mu~ Oil Talldy COtl'O•.at lon 

For Ae1i>&tratlon. E •hr'bitor o r Fle.am~•l<u l 
In.formation Coolacl: ' 

KENGORE CORPORATION 
3001 ~oute '27 • Fran !In Perk. J OM:l:l 

j201 ) 2!37·2526 

1802 

fig-FORTH 
1119 · levelcomplfer la179uage 

10- ZOX fl'!'Ster than BASIC 

ELF 11 1SuporE t..F / Other 

w/asse111liler-eclitor $60 
w/11111c ro-auendt. 

scrffn-edlto,r $80i 
extras 

on casse.tte l requJres t2k+RAM-


:...________... 
.... ,. 

.a~ .............. ,, 

P ,I).. l\oi:i: l!lll:i1 
Ruil n". T,.w411 

'f!E A h~ Gr~ ..._,,.l"l.·r•lil.. 
'97U ;t~ 

I JllS4, 

Circle 195 011 rn.q ulry Carel. Clrcta, 155 ~ Inqulry cam. 

I 

http:ll,f,.TA


~ TTL 
1® . ~ . 2{.8$ 7~'90 . 
141R • • • • • • ~f-8$ 7493 • 
741M • • ' • • • 2/.e.5 74 !00. • - • • • .2.2S 
l .llOG •• ' ' • .2/l.I~ 7410') •• ••••2/l-19 
1~1 • • .. • - . 2/1. 19 ?4121 . . • • • • .69 
J4!:8 • .. ••• 2'/-i'l 741Zl . • • • • • .99 
J4 IO . _ • , _ • 2/-BS 7~150. - - • •••1_gs 

' 7414 ' •• • • .99 74l54. • • . 1.9'5 
7417 .. • • .2/.1.10 1US7. • • • • . .~ 
74'.20 . _ . _ • • 1{­ SS 7•m • •••• . •J. l9 
7447 • • • • . • • . l!I 7-4 .ll>oC. • - - • .. •J.S9 
7414 • • • • . ' .69 74174 . • • . • " . 1 .~ 
74J'S • • -~ 74115 .. • • • • •1.49 
7471i • • . .69 7'41!Jl. • • • • • .J. 19 
74'85 . ' ' ••••1. 19 1<11'll • • •• - •• l . !9 
1~ai; • . • _ • •211.19 mfi7. • • • • • .99 
7""9 •.•• - • 2.ll'il 74~ •• •. • ~ . 1.'lS 

POTENTIOM ETERS 

2V111ur@ 10 0.c 
718" S!otttd ·Shillft 

Ll111e1r T1pfllr 

1K 6K. 10,K 
26K 50,K 100 K 
1 Meg 

CMU • • $2.95 

JE215 Adjustable 
Dual Power Supply 

6eneral Dasc rip1ion ~ Tiie JE215 it a Ou~I Powor 
SuppIv wi1h j , ndep~nd en1adjus1able positive ~ndi ne!J<! · 
1iYe ou1pu1 woll~ge:s _ A. sep"raoo ~dius1 rn ent ror each 

_.,LS Schottky ­
741...SGO. • • . • .SS ' 41..Sllll9 - - - • - .19 
741..~. . • • • .s~ 741..SJZJ • • • • 1.95 
i41..S04. • .69 741...Sl3! • • l •.C~ 
741..SOlt • .~ 74LSl3' • , l..t'g
741..SlO. • .S.S 74LSIS4 _ • 2~ 
74LSIA. . 1.09 741..Sl57 • • l .~ 
741..S3:l. • .S5 741..Sm • • l . 1~ 
Ml.S32. • .69 741.-SJ74 _ .. 1.79 
14.t.,s:la. _ .69 741..S 115 • . • • l. '19 
741..542. • U9 74LSl92. • • • L.$11 
74·LS41. • l.1.9 74 1..Sl9l • . • • l.119 
1~ I..~. • • • • J.79 74LS2:2l • , • • l.9S 
74 1.. 573. • . •79 74LS244 • - • - l.49 
14LS74. .. . ..i'!l 741..S24:5 • • • • JA9 
74 LS75. • , .99 74l.S367 • . l . ~ 
J4LS8S.. • , l. !l'S 74LS3'74 • . Vl!l 
74t...S90. • • U!l 811..S97. 2 .~ 

SOCKETS 

Low Profile 
8 pin LP • - .. 2/.sg
14 pin 1...P. , , 2/.69 
J6 Pll'I L..P •• . 2/. i'!l 
JS pin LP • • . 'l/. s<J 
2!) pin l,..P . , , 2/.'¥'J 
22 Pl,n l..P •• •2/l.09 
2• pin LP . _ . ..7'!l 
~SJ p1n 1..P • • , .82 
~pin LP ... .99 
40 pl:n l.P. . . l-19 

Wire 'Wra p
14 Pin WW tin .75 
14 Qin WW gold J.1)9 
16 p in WW t ll'l .79 
lli pin WW ·;old U9 
<'4 p 11"! WW gold l.&9 
40 pin WW ·go1d 2.75 
14 p. PIU9/eovcrl.29 
16 p. plug/cover l .:» 
24 p. p lug'/~overl-95 

Also cThe Mo Iex 1...lne• 

,

of 1he supplil!!s p ro~ide:s. 1h! um unlimited :appl,ications 
101 IC t urren1 ~ollage re11.uire ments. The iupply i:.a n3/4 w.u Iii' 1o•c 
~ 1$0 be U$ed "$ ~ gener<il " 1 1 -pu rpo~e v~r i<!b l e power1:5 Tum Pot. suppl~. · 


Linear· T1per F A l'URE5 : 
 DIODES & T RANSISTORS•t .Ad•unab l-a .-,agul••ed pow111r 11.1_,pl iet. 
IN7Sl • • .. '21-~9 2NW9A • •••Z/l.191>01. •nd "~i- 1- 2V DC tD 6 V DC.

1oon 5000 1K IN757 • • • 2/.59 2N22'nA . . • • 2/.89 
5K lOK 50K SVO C • eOOmA , 10VOC • 150 mA. 

• P owa< Ou !put i HC~ IU ppl VJ . 
1Nil88. • • 2'69 2N:2907A •••• 2/.119 

12VDCO 500m A. • nd IN:Ji500. • , 6/.99 2'N )1)56. • • • .. _99
100K 50.0K 1Meg IN4001 . • .../ .59 .2Nlm. • • • • 2.2!iHWOC Oil> 11 SmA. 

INolOM_ . .. 4/.&.9 2N3904• ••• • 2/.69 
WI lh. th ,.rrn"9 DY.IHI Dlldl p r-O tac:tlo n . 

• Two, J. ·tU" rnn in al .adlj . IC regiuhuort. 
IN4007, ••• • -4/.79 2NJ!IO). - - • - 2/.'~9830.P .. $1 .79 IN41•S .•• •• 10/.99 2N4401, • • • 2/.~• H o.1t tin ~ t•~I nto-r c: oo l lngi 
INUJ3 ........ ?,/.&.9 2N4400 • • .•• 2/.79
• LED "on·· lndl~•to• 
~N4734.•. •• 2/-~ 2N6m • • . •• 2/.69• t*rlffl t .ud 6 011cl Cont 't rt1eitlon 
i N.f13S •. .. . • • 2/ .69 2N$139. • . • • 2/.69 

4llCO • ' • ' • - ,59 4030 • . '19 • S i><i ; 3 · 112"w ~ 5 ·11 16"1. ~ ~ ·· H 

CMOS _. • 12'0V AC •npu t 
IN4742 . • , • , 2/.59 2N~1JO. - . . • 2/.79 

4001 . • • . • • .69 4.040 .. 1.95 IN4i44 . , _• • • ,2/.~ 2N!5951 . • • • .2/1.29 

400? • • - · • · ~ : ~:l: JE215Adj. Du.I Pown Su~pl~ Kit(mhowaL - S2:4-91S CAPACITORS_~4006 ••• • •• , 1 ~ .......... 

Aim • • • • • • .119 4047 , 2.75 Dippced Tantalum ELECTRO LYTIC 

4Cllll • _ , • . • .8$ 40'9 , • • • • • .&9 ( l'ic1ure no • ohOwA but ""'"I~< In CDAU<uclio A , .., •bo.e) . lmtd • 36V ;u.89 lmtd • 511V l/-~g 
40ll • • • • • _6g .WS0 • • • • • • l·•.!2 JE2'00 R·i!Q. PowerSu111111V K~ I (51.iDC. 1 ampl • , S14.95 .47mfd • JSV 2/.89 4.7mfd. • SOV 2'/.59
4013 .... . .SS 40SI • .. • • • • "' JE20"5Ad~pi.r.S~- UoJ ;E200~ l5,1 !HI• 1 '112V . - S12.95 lmfd 0 3SV 2/.ti 10m1d 0 50V lj,,69· 
401G . · •• • · .SS 4066 • .. • • • • 1. 19 JE21011ad'wr. Sply. Ki· 1 . S..~5VDC, lol.5~mp• . S19.95 2:.~mld .25V 2/l.09· 22m1d • SOv 2/. '19 
4017 ' • • • ' • 1.49 ~.9 ' -- 111.1g· 4Jmfd OSOV 2/.89_19 !-~-------------------... 3..Jmfd OZSV 
41111 • - • 1.49 4070 • .79 DESK T. op· ENCLOS'UR'ES 4.7mfcl 0 25V .2/1..l!I HlOmfa 0 50V .5~ 
~ • • , 1..19 4Cl7 l • •79 	 . lOmfd 0 25V 1.19 221>m fd OSOV Ml 
.w.3 •• , .49 40&1 , .69 l3mfd 0 2SV 3.9S lOOOmfd OiSV l .19• 
~. .. 1.29 4C!l3, l •., ~ 100V MYLA.R 2200!'1Ud • l&V 1.:19 
W27 • • • -~ 4Sll . l .95 .OIU·.Olmfd 4/.J9 5QV Ce'RAMIC 

.______.........,. . ~, i ~ _QZ2mfd 4/Jl9 l·Opf-.022mfd 4/.&9· 	 11,CONN ECTO'RS 	 . .~1mrc1 41_99 .047mfa 4/.69' 
. lmfd 4/1...19 .lmld1 4/.i'!l 

, .22mfd_ 4/1.29 

MICROPROC ESSORS 
zeoA CPU (4MHl l w~s 
MC&a:M> 8 Bit MPU 14.95 
$080A C PU 6.95 

: 8212' 8, Bl t 1/0 Po rt J..gsDBiSP ,Q.Submlnlatura Plug J .95 DTE·B IPlcttued) .. . .. . ... .. . . .. ... ,, .. ,, t31.96 
 82l6 lBl· D l recUonal &us D'IV~r 4.4~DBZSS D-Subm lnlature Soek&t 4..95 OTE-11 !Pictured) . ....... . . . .. .. . ... . . . . 34.96 261Jnl«> Chuaeter Gen r~tof J2.9S
oaslni cover tor oa'25P/S 2-45 DTE-14 IPictured). . . . .. . . .... . .. ..... . , 36.96 IT97' Tfl· St llte Hex BuHor 2.25
22f44SE P.C. Eclge 2.95 AV•S.-lOU 30K Baud UART 6-!liUG88/IJ 9NC Plug, 2-19 DTE· HK ·[Cat111 for JHOOI•.•. ,, • .. .. .. •.. , 47.95 AY·S..2J76 88·KliY l<.•Ybl)at d EliCOder ll.1!6UG8~/U BNC J ack 3.95 DTE· AK (CHG for J E6101 ..•••. . ..•... ... 62.95 2.IU·3 4,K StaUc; RAM llilllru) 6-95UG']7~/U UM F Ad~pte,r ..:>9 MK4Ufi. 161<. OY<!aml'c RAM (2SQns) 4.915S02l!I UHF Pa ,nc ~ Roel).. l .49 :noe 8K EPROM MSPL.$8. UHF Ao.~pter l.9$ JOYST~CKS 2716 lliK EPROM_ (+~v} 10.95Pl..2Sll UHF Plug l .95 
UG~/U 6NC Plu9 2.31) 
UG·l094/U BNC Blllkl"IH,d ReeP. 1.·4~ 

- LINEAR~ 

l.J 

.~9 {:~ Ii.:n 
.l.75.75 

1.1!1 1.49 
2.2S. 1.49 
2.6!1 .69 
l.,f;) U.9 1'
2.2!1' • ••• J. !15 
:MS 'l...M586N . • • • VJS 

Function Generator Kit 
'-~~-.u Pto11ide$ 3 bl1r~ 

1 w•V11f orm:1: tin.•'~ 
I 	 U·i•n11"- •nd lqlHH 

wev.. Ff"6q:, nl!IQ• 
from 1 Hno Hl(IK 
Hi., Ou;lput •mpl,1­
tud• horn 0 vQlu 
to ewer 6 vo10 
lp;;111< lo ~··k1. 
U111111 a 12\1 "'~ply2.95 1..M567N. , • .. l.79 JrS-100K 100K Llne11r Taper Pots • • • • $5.4 9 or • i 6V JPlit iiip•2.25 1..M723N . , •• 

1.75 LM7UN • ••• ·~ JV·C-40 40 K. [21' V~deo Conoollor • 5.9 5 1 ply. lnc:ludH chip, 
l .75 LM!.310N • •• ~)Si.---------------.... P.C. Bo• rd, com.­
!.7S l..M 1458 N • • .. •!19 pciMnq &! instnJc­WAL L TRANSFQIRME'RS5.95 1..Ml488N .• • U9 tlons.1.19 LMIQ'l'N • • • l.stl A C:250 2':SOmA 112VA C; l1 17VIGOHz.l . , . S3.96,2.29 LMlMll>.N • • • 4.-49 
L29 7(>47JN • •• J_~$ DV9200 200mA 9VAC n 11Vl601-111. . . 3.95 JE2206B ....$19.95 

Circle 191 on Inquiry ~aM. 

http:t*rlfflt.ud
http:pro~ide:s.1h


m1MlllAl 

DATA 

Clillil'P-0 RATION 

N!OOel 1200 IAS-232 I.II-DIRECTIONAL 

DAf A SPLITTER 

a •~lla!l.le fQ kJI lofm 

Modal I 2001l \11"~1 1~0 1erm•~11 o< rru<;ro 
f}t!01;4:1i$.Or user iJ s_.acond m1cnruc:c tOI • 1P1lr'Jht1 , 
~oue1. iClllH&Lte Oii 1npo d11vn-. It iQllHi11es ;i·1 .&All 
'speed & isol~Le-t 11ie •wo C'lllP<JI ~eYlc•• t.gm 
o.ch o•h , whrla prollldrng 2 RS-2 32 trnerlecu 
rr()l'f"I Ltw:i tlihlmt1"181 or m1c:roprOC1J$-Si01! . 

Th& k01 c.""''"'" o1 3 AS.-2 3 2 eoont1<:'t>1 ' · 
p.r.n.1ed c-qcuit boil d ~ llllt•H~J oomi;iQnenl s, 
C11.doswe, mou11lllfliil hardw1t:1e & B-""Sa.-.mbly 1n 
OltUClo()flS . • . . . . . H5.00 

wi'itel}(t.t« 

TEAMINAl DATA COAP'. 
I 1918 Cll;li1cl1:r Cir. 

,Aocbl a, D~08 5? 
13011 H H &S& 

Clrele. G&4 on Inquiry card. 

NEW IFP. F~IG!HT SIMIJ~TOFI 

P.UHSON 


Apple II 411.ll App aoll DOS J_J 

Ptl'Ls you be~ In~ a s9t of nslrum9nla so r·ll'.a l 
you cooll!l act11&.ll)' IJy an &lrp M wl1\l'i l~em. 

No loy 11:11'!1. it l nc<lud~~ all primary ift. 
~1"Umll r'l l$, ,l\OF ~1~S. i!.r>CI VOR •P'Sl'IOl!.(hn, 

.and, IMID u1 .o;. T ploi alD9r each lllght 
S25.00 al your Compu I.er Store. 

Or dlreci Imm 

PRQGR,t.M MEftS S(IFTWAR!: 


B~it 1819 

·C•bol ARK 72023 


(5011 "3-2988 


DISKITTES 

. 4QO.I. WJi•• for our SAVE ' ' -:tO com;~t• lilt. 

5 %"Sgl. Dens. 26 . 70110 
Speclfv !OU , 11 O or 1 6 hard 1eetor1 

8" Sgl. 1De:ns. 27 .30/1· 0 
B" Dbl. Dens. 35.80/10 

Speeifv toh ot 32 ho1e hud 

Ar/1112.00 ~ing • Mic~M~ 4" I•~ 

l YBEN CO MPUTER. SYSTEMS 

27204 Harper Ave . 


St. Ciaij Sh ores, M l 4808 1 


~iilh.- Dlatrl-•' 

llllorl!Ytlon l'ttioti!rll~ F'Tadui:la 


Clrnle 2I05 on lnquhy earn. 

lfN is HERE 
FAST SCREEN EDITING 
f·or CPJM & NORTH STAR 

Df'EN PROoGIY>.MS WI H SOUAC ,, S 

l£9''" c• 1..... ~°" lf'F l t•:1t 11CFnoi w..s111ro-, ~ 1 ,-., 11.­
~,. •o. "' 1.. u-o•u l *"' lL1.1 ~to. rtir..H!" t l•lll ra 
~ "'"99 ::r ...,2 C.411,._ -.. '! .... H., ~11 1111- ... r41._,.fl, 
• H t laal""'; rr• ll•~ Jvsrll, ••• i;t l c •d..c i ll•.. •c:a 
•"'? 1...-S I "~ ~.. ~'""'4. HMP 1.rlc,lvtly ,..-lflP •~ 
~ ~·· . 11,. ....... ....,1 1\11" '""'11il'o> ..... " ,, '"'• .., ..,,Cl\, c- ::a. .....~. 

lC1+ 1 • •-•.,- ic.w..er- tt.Ptt•l "'fKlt.._"I N~lw •u :.r111 tWll •"t
n•... I ,.,K4!i(!I". ~ ~""' -11~1111 ll1n , Ill'(~··~ 
c~r• ~• aN M;llof'~• r ll•1. -o l , 1.pt, ,.1\1..i., ,l.K. 
. . . •.-r~ fie~ t ,P4... • 17". 11,-..r_ . I t cmoK1I • " 
l'oft.•1~ 't ~vt' ~er"•:ilrtaDI• C..t''JiClt" h. IOCJf .t~ l""M'­

C'9itl ..~ ~°" IA lhf\f MPU ,.,.,......__ u.. lhlh 
M@..-IJJ.., ... " "• Coma.Ind cOm• i l'lr\kfl .,• .,,, 
l.nf;IUd• ..umpi. C:OIHIUlil@d ........ 

1..-...m StM DOS Yll.IUOnl turt .i d ilt •ii4'f"'UJ.-, """ 
• ..,.,... moft!'li>f """' 'to-4 8.ltJ~ .n 1- TN)' uw 
lfte N.S. ·~ ffo1i1tg ~"""4lon.._ 

5-ot,..., ,...~ • lCtt• $0- N&. 2000t r 
z-ati:t. t ..... $D 5$ ¢:PW. l•hlt 1 ~r DD NS 1000 
rENl 15-- 00 NS CPUi n :tn J ,,- OD N'S 0 1100 

Otte JAG nwt 17J U.ftu akilM 1 • s 

CA ~nl• Mid Bia ~nd dtR !ID 


Do. __(_........ 


Circle 397 on Inquiry·ea!d. 

WANTED: 

APPLE, PET, THS-80 CP/M 

SOFTWAREI 

Wes.tic;o is a publ isher and d 1s1nbu1or 01 


prote$SIQn~I wftvrare for m11Crocomputers 

II you Mvc a new program r ady for 

d1stnbu !Jon or wan1 yoor ~>S1• ng ~09r;11ms 

lo reach a larg E<r market con ll!Ct 


Ph1ihp Woellhor. V.P Mk19 . 
'.M!os.1ioo, Inc;. 
25 Van Zant Street 
Norwal , CT06855 
(20U) 1153-6880 

To 1ncre-llse yo ' ' prQ411s, l.llke ad~antage 
01 wes.tico·s worldwide promotion am:I 
d•s.lribul•on 

\VESTICO 

Th · oft.1Lw.-... Express S r 1>Jce 

Soilw J'O<l' dlioc pmhlon>o. buv 100\\ ...nou 
..... ~ dlriMam. All ......... ....__. 
horn otodi. Wlihln 2A ,oo..n. c.u m:ll flla;: 

('!JOO} 235-4131 b .,._ - Wonnatlon. 
VliN uld ~ c.rd attlqlted. All oidion 

-·~ ........ 


NEW 16K·RAM 
PERSONAL COMPUTER 

For $22900 you get !he new lnleracm 
Model "R" Compuler, 16K·FIAM, 
2K·AOM. 8080.A Microproc:essor, 
co or . sound, full 53 ke~board. h1g!'I 
speed c.asselte, AC adapter. A.F , 
MOdulator. Black Console Case, 90 
days parts and labor wana nly , 
o . er~;' guide. FCC approved . 
15 DAY fREE TRIAL Re1um wllhln 
15 days complele arid unda maged 
·ror relund or purchase price . 

PROTECTO ENTERPRIZ'E.S 
BOX 550, BAR.RINGTON , IL 60010 
TO ORDER PHONE 312(382-5244· 

Clrcle 308 on 1nqi,1lry card, 

DmH!iHeath 
Users 
Double Yoll'r 


5~" di k . uwage 

c111mc ity \Vilhout ilddi nl( r dt·l v~. 


et Lw i.ce BS much from ,>our II or 
H.9 microcomputer. Ou~ FD · Oii 
.flappy disk cantm'll ~r. i n can.iunelian 
With your 5v.H d f i\'1!5, roe exf\mple, 
cxplim:ls m 1nory ca.p.i~[t~· fruil'I 256 
bytes. to 512 IJy t.I!' ~f iK!tl.Or. 

A11d il nandl si~glc Rnd doul:tll~ 
sided. ~ initle a nd doul.ill'.l·tl n·it.~·. ~ i.md 
5~" drh•es - simultaneoush•. 

all 714127!)-1272 today ••• 
or write ror de!ftil!i.. ••r 

C .ID..A S1t t"'"'" 111i;: 

Conirol~ Dat• Rcronling Y• l~mc [n~ 
7667 V lc:~•r& SL SMl D~lt<I- CA 00!111 

Clrcle 62 on Inquiry card. 

TRS-80TM * Models 1 & 3 
SYSTEM DIAGNOSTIC -.. . $99.':JS 
Te ti every component ofyo!!lr iRS.-SO for 
pro,per opetation: ROM. RAM, \fideo Dis· 
play, Key board. Line Print· r, Cass-ette Re­
corder, Disk D1io.<es, RS· 232 Interlace. 
Conti n1JOL1S or monitored opera1ior1. 
PENCU PATCH . .••.•..•.. $19.95 
Fill s the Elcrt"1e P·tnci1 ~ Model 1 version 
~that it runs on the Model .)., (Yoo musl 
already o·wn the Model 1 vers1on."1 
SMART TERMINAl •. .. •... . $69.95 
The imelligent tir!lecommunkation p ro­
gram that enables your Tll S-00 10 be us.ed 
as a tim. eshoarfng tem1iri.al.1\ u1omat i lranis. 
mis ioo to amt from another com put r. 
Cootrol keys. break l<ey, lower case, cas­
sette Mid disll: fi les compatible with both 
Electrt<: Pencil and Scripsit prog,ams. 

Send SAS.E . fi:Jr 'Fri!@ Cal:alnc. 

HOWE SOFTWARE 
1.il lexington RQ.11.r;I, ew City. Y 10951'> 
'TRs.llOi>.1~ T ~ol~Snackdi .ollandr OIP 

Clrele 171 on Inquiry card. 

http:iK!tl.Or
mailto:M@..-IJJ
http:r41._,.fl
http:PROoGIY>.MS
http:Ar/1112.00
http:act11&.ll
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•••••••••••••••••••••••••••••••••••••••• 

CALL US TODAY FOR 
SPECIAL SYSTEM: 
PACKAG:E PRICES .I .. 

Now is the time to buy a complete 
system of your choice ... 

• CROMEMCO s,YSTEM 2 
• DYNABYTE 
• NORTHSTAR 

1• SUPERBRAtN 
Complete withprinterandsofttNare. 

READY TO USE/II 

Participate in our expansion sale. 

MiniMicroMan is moving to larger quaners to serve 
you with a larger staffand with the largest 
inventory ofsystems andperipherals . 

M1n1iMiaofV1a_rt, Inc. 

943 W. Genesee St. 

Sy1racuse, New York 13204 
(3115> 422-4467 

Cltcle 247 on lnQulry c<1td, BYTE Octob.r 1981 4!119 



THE COMPUTER 
COiPY STAND. 

O Fm all datacl'lablo eybollrds ancl 

App le 11 O Easy on the eye (and back ~ . 


o Keeps pape1 work in ron1 of operator 

,ino 11'1 Jlne with screen. o Perfect ror 


word proce!>S1ng, (l11te l!fi try, and 

prooramm1n o Non-magnetic 


Lin 19u1dc." 1ll1 ~dJusta"'e. 


P·ka.y Corporati:on 
P 0 . Bo~ 11463 • Cosl<i C$a. CA 92627 
7 1~1543·2081 

C rcle 299 on lnq11lry eal'(I. 

SPECIALS of the MOMTH 
,r..T,r..~1 600 COMput.,., - - ... . . . . . $ 1"°·00 
ATA~I 610 ~ Dm-1t1 - • • • •••• ' s • .s-0.00 
..,,.., ~I !;cjl:l"ore· • , , , , ........ ...25 '1:. off 

tb~~~c~ Cl~~fP'~1i . .. - . . 1- ~~ :gg 
e" -Duol 0.W-4t S...bt~tM\1 2 ..CMb 

•0)·00 Compfc"~ - _. - - . . - - • . $1 .1'>, ,00 
( I)( I.ARK S<iboy111tmi t 6Mb wit 1 

~Qtt<1d9e -l)OW•f wp!)fr·c0bt1,.. S 5.200.00 
COIYl/>I&~ Wold Proct>..lng ~·~ 

•h D.l.A.Dl.O Pdn~er - ••••••• , S-• .'200.00 
t:.Al OANI... Co~tt!'r mtem1 ,lOCJ•IAJol 

~- Clrtv~ Comp.,1..r, 64K RAM. O· ...ll~2 .·•· 
Mb DI>< "'"m01)', ~' M!.iot ~RI. f 
C11<1•<Q<1l<1 ©n'l!)Q- pa-I port. o 
tel "1dN> 91 a O.T·COMnrTEI . $.S.900.00 

EP!.O H Ml[.70 .P~1>1en . . • • • • •• ' s :JM .00 
EMO~ MJC.-60·F I T :Prlnu>1> . . . . . - • S 69!>.00 
1 0~ 4WG Pit"'"" ... . . ..•. _... s eoo.oo 
ID~ .S*OG Pdru.n , , • • , ••••• . • _ ~1 .150 .00 
CIT01'1 nA!';WRITE~ 25 P'rin!<M - - - . $1.390.00 
DIAllLO -6:l0 RD l'.tmen . . . •••• ' • S2 .2~0.0ll 
Nre ~PIH'lilllfEP.$ •.•••..••• ' ' Call ,.,. pik:-9 
,..p;u Pt!' ~pllerol> . , •. • .. . . .. . Call fQ< p~,e 
MOUJiJ.t. l>IA.M)111UE CPS 

MulclhmQIO" Cord~ , ••• , • , •• i 1!10.00 

2191UH~MI 

.AAeade's 
IF 1DATA SYSTEMS 
' Ttll tr.JiJ.1Plt TL S.V~ TL~'>MO~UP'PORT lEA~ 

lllL"-'tl'<'J!...•l ... .,..,..,..,ll111 l t • 1<1t.• .A ,u1 t •l '- "")Nt<I ~1 1 111as•n1J1 

Circle 21S on lnQ,uliy Cll'f'd. 

-
Fast Action 

Games 
For Your .Applel 

Sirius ·sottware, Inc. 
() ell r 1.nciultles Invited. 


For m.or inlormatlon contact your 

locai compuler d ealer. (916)920-1939 

~Oii MclH• Way '2 Saef<!Uii&nto., CA 9!l<&~& 


Crrcre 3ll8 on Inquiry cat(l. 

DON'T GET 

STUCK. 


Sloppy so.nware co nlracls 

cost money and cause 


mis understandings. Consult 

us before you sign a conl ract. 

We one r conlract services 10 

bolh customers and supp•liers. 


Ca ll or write 

Robert E. Brown, Esq . 


(716) 232-5300 . 


• Basfo • forth •· C oib ol 
1 

• Fortran •Others 

Midd[e·ton1 

Wiison, Boylan & Gianniny,, 


Attomeys al Law 

900 M1'fjtown To"· ~r. R00Mes1e1 NV •4604 

Clmle 242 on inQu.11)' card. 

AUTO·Dl!Al/ 
AUrTO·ANSWER 

MODEM 

FOR 


$l14.951* 


The MICROCONNECHON~ COi" diol 
and on~wer the telephone, ~un 
p rinle.rs , decod bu~~e-s . lrnns.cribe 
•ron~m i:ssions, answer / oclgifllOI ·arid 
di rect -conn c l 10 lne elepihone 
sySlem. l ols of 1ermino l ond nost 
soflware loo. Fe< more informa1ion 
wrile or phone: 

~-
The. V.U". " IS M!EREr 

·v....ui. !Ncrurn..,.."°" ~•r\f>licnl 

P•rf•tt f<>< u,. n Pro<<'U C....,rol >nd Dua AtlqUdl­
cion S-~e:rm or 11'1 Sund~kme llrtruiumc.nc~oon 

HW> l'ff!"'"""1Ce and lln oMlo<I 

h :'""11elr c ... Erttc. lw 

~rlo Cu-cl SIOO AID. DIA, °'1Jul 1.'0 
ln.nrumenu."""' Amp!JO ~L Cll>Mcl 
o .·A Yol't lit Olid Cut•C"'I ~c• Ovt(x!t 
Full 11 Ilk ll•"""""' 
Sah-r• Corrlliur>blo Analo1 c,,ruh•r
li .. ,6..10 CDfWm kln T.,,. 

49 H1lf' VQltttO, H1lf' Cvt,.ot Dlt..I °"""''­

IOD """- por Ouf<pu t
°""" m Olipl"Y and ~~ Polnu '•ou h Soh· 

w-ue ~<>'Ii< ROM O•C...S11! 
Two oo..ble i'qlo Ulililr ~rt 
Be.. ITL ..C..~• l'\M 
~j . Trn Cipobllty 

SS95 
F'dl)' ili'i"ilf~dl .Jndl !l!!Utid. Da(1.llM.nt.ll tii6tl ~ lp­
FloO~ JOl cw ~ pro...,_4 Che . r-tO, M.C . VG.I 
•<«Pol•d A. r1~.U~ 5.. ..,.. ,.. ~4 r.h!lpine 

•nd """°""' <""'""'. 
AU1FOMAn;o C:ON'fR;OI.. $Y$TEHS 

l ~ O~llr1>1~ 
Som~ t-1A 021+1 
(61 11 l.2'- ~lH 

Clrcle 37 oo inquliy card. 

!'Ill ,:-ciJl 0.Uiqff Y C'!llhl'C J1 Er\T$ 

LLJ o ~ R 
®@®@©OO~ ~=~MF~W1 

Elt:CTRONICS.~ All A.SSE U:D 
CPi: Z 6 'l-lz CSC HOB CPU l IJ l"Hz 179 
(Pi! ~0$5/&8 CSC )99 CPU 8085/ 8 319 
DJS l m CPX" BO rn 
Cf "86 h!/ol ?3S Oi!<S!S C t 
DI SK SYS El"'i CIH rnTERFAt ER 187 
llITT:RfAU:I\ 3(Sl ~G7 1: Hf!C(2) 5~7 
SIG 8 PKG 1795 ltM 20 32K 1!25 
AA11 17 61l" a21 sm1 m 
ENCLOSURC 2 DK 6191 EtlCLOS RACK 671 
G l. CPU l sm EH &II K DUAL s~ 3795 
&,-.; z. CPU 808S/S088 mm-i ()~ . 3895 
EPSON HXro 1160 tl){lQOfT 765 
Ell'WE.O 910, 920 , a 950 CALL 

/lt'PEX 0 l i!iLOGUE 9 75 .A.tl~S U . 5~9 
A~~ PR ICES s~aJ ECT TO (HllNGE 

01/I IS TIW:Ef'"1ll( ~ lllCi IT,I.I, !If.SEMO'! 

'+1- ---- F>o 11. Oil. q 51 ­
IJ'( ~ "'-1l\ST£il> C 1'\ Q'1b 'Co ·.______ , ,'f """ ,....,.. .,~ 

Circle 331 on In.q.uhy Ciltd.. 

BASYS/1
CMOS 

Single-Board 

Compu te.rs for 


ROBOTICS 
tl.\:SV$f 1 '• I (;lt,05 ~•llC.<riT! 1JtJ l 1f11 fr:. rro.1i-wn1lrt ~ 
C.oll!M~M. ft t.un1•1"1:L 1'1• nn-h(l~d l!O 1n. Nl'dlr "1(ilm :11 

'"'li•fii t1-0I. f•Dt! l<t:. •1a IDl61'11J11t1- d'tnr.;t tt. ""''"'Dti l t•r.ffil'IJI 
p.rta To i;!itmnn¢1.Jl of. "" !.'! bur I fTSABOJ( l h • l n l alhrtt'ft'I 

l untt- R6'1ct. H11 a 1•19V.JIN"i! rl ro liO'U 8 111~ ..r.z. -.t111itm1 
oJ. S.0RTH ~'ld ~M l ~r 1..)00 f•;a;n ,· IU&S.'1'5 ,~ 1. 2 
a: l•11p1ng nwµ .g.11 2 Mftl~ aw1 l t:h ~ 1. .2n fl$· ~~!t( (nfl,.,.C• 

"°""'.btll' tt1d .nd• IKll Cknpn1 " n SASE l!ll1l""'T ll lnli'(fnl 
I'll Mot.tr h•n'! 

'T~-51 dl:>H nd'ull l l'SA!IO:CH. b~ l Wi: da 1tll .. 111n .Jrwl t.... 
™DS in1a a 1v:.t• m ll b cn ftLllJ I ~J.:i l• ilrt:li II ~'°""" .,111plt- i 
g far i;nuld U"I 1h• .ad1jl•l;.-Qr1i eo1 CM O:S 1op11: .anrf m w:rr>o 
~ [ft r.t:hnab(w &IH" Ill • 4i•lll 

BASYS/1 wllh1 1( RAM•.s :K ROM . Kit SHS, 
·'11Mmb!led $.220 
TECHNICAL ICRO SYSTEMS, INC. 

:l66 Cloverda!e I MSI Ann Arbor, M1 4s105 
' (313) 994·0784 

Clrcl& 359 on' Inquiry can;t•. 

C/-/lPS&DALE tJ 
THE INFLATION FIGHTE.RSr 

- RAM ­
4116 200~• 8/ I S.75 
2 I 14L l!lOn• 8 / S ] 6.45 
4t64 200n• S27.00 

- EPROM­
2 7 16 1sv1u11.. . s1ss..:is ea. s5_75 u . 

2732 1s.-1non• 8 / S IJ.00 -ea . S 14 .00 c~ . 

We bu from M nu ra~turer ' Auth oriud 
Dlst ribu tor:s.1\ll Chips are fully 
GuDtMleed. C .II for qu;,ntity pricing. 
,P1c;.a..i.i; .116~· 1;1p t a J .. • · fnr p111'1on-11 I cttei;:~s la 
.. r; ..1. 

Add $2 50 $~Ip · g r. ll•o.dlo •s 
C:.0.0 . •l ,00. WHh, IC'-ld• nls 1111<ldl S ,...t°'"• S.l .. T.11 

CtjlPS f, 0 11.Lf 
PO Bo• } IG01 
Sum•. V.'••h . Z>p ~810l Master Charge 

1-206-524-912·6 VISA accepted. 

Ctror.e 66 on Inquiry card. 

http:nw�.g.11
http:Erttc.lw
http:prinle.rs
http:1.390.00
http:S.900.00
http:5.200.00


t~e IM!urts ll!!l'Ort )'OU dl!Od~ lo b Ill)' 
or.iH compuler. ~e I~ no oltleir cunp;Jer on 

mal'\tl Lodt,l ll'IM h s all lllle d!\!ir•1e bene­
~ol IU ~pe~ 'e11ror S;C Nttle rnone,- ,llltSupei
Eq a sirult SlllQl~ boil1I comptll lhat clots 
many I; ~- 111~ _, !XOOh!nl t.amptiler tor 
u n1n11 m ror lwrung proarnnrl'KIQ •1111!1 l1s 
mallhlne llnQu~e ilXI yel 11ls Wily op1nd'ed 
w lh add l11o n~I mentDll\I, Full h1lc, ASli:ll 
1~01ru. 'ildeo rt11r11ctn g. er.i llllll, el~. 

Brt1111e ~oo buy anoll'IK rom~uln:. l5Sll ~ 
ittludts Ille r Rt ttaJWts: RO roomier. 
Slil1e n Pl.ooe ~t!;llll'jl'!i; Single 51!11; ODUOOil 
illklfl!S-S di!;plirfS; pq..,.... Stlppl)r, AudlDAm;i • 
i!l1ll Sp@alM. Full)' sod;rloo lor .111 IC's;Rl!il oosl 
~ In WMl"Bl1)' rep;i ~. f dC>rul11fflll!lloo. 

rr-~ Sv;lnr 1Ell 111ctudes a RC momtor for iiro· 
gnm b!dinQ. 1!111hn0 aml !ittll!.00 l'n1h SINGLE 
STiEP iOI'· rognun de - gllliG Wfllm Is nol ln­
tlllilei:I dl Gl/lefl •t !he $1t!le ptl~ . W11h S!NOl.E 
STeP ucin lU fie 1111CtOOfOl:e$Slll th•Pw~ra-

Q ,.il!'l ttieu Q11Ul\1etl 110drel$lnd!1 .!XIS 
~ l'S ~c~re . Our!~ ~ '"er C(J.11100 in­
$lrue111111( 111$!) _CPU modota'ld "-UC!!O" eyete 
Ut d~ ¥111 (!i$pl.!)'t0 on 8 U:D il\(flQIQI"$ 

""1 RCA Iati1 Yld'eo gn I~ dllj) lllknr<$ yru Ill 
eonnec110 yOl;f ov.111 lV>Mlh an ~swemeo 
~IJW ~~o~~illd~ mes Tllere •SI 
spn•e• Sj's:lem lnclvdi!d lor wf't:q you1 cnm 
rtlU~C 01 u$inQ '"'"Y l'llU$1C p1ogtltl1$ 31twtf 
wn11c-i Tilt $1M'<l~!lf a'nphlier ""'Y * be l.ISed 
10 drm rtllry$ r« 'M1rol purJ!O$Cl 
A24 ttex •e~M ll"l(l\;lde$ 16 HEX key$ 

IU1g.ll ( 4 l l f1. 
U.tlllJI llJ) 
.an 1.....Nt-wo rl'ii 
ilr.l.t'l h~llllli 

111!:~1_.. 
~ 'Ll ' ·~ ·1.. 


$19. 
ng, S21JL DD 

TERMS: s.5.00 111 ln. ordar U.S. Fumds. cam rH!dmnl:& add 6% In. 
srn.oo mlB. B111Um erlca rd and M"s!er CbarGe Heept! d. SLm~ lnsura~~e op lfona I. 
l'c!'3..ge : ldd 5%. C.0 . 0 - $1D.DD mlo. order . 

FRH: Send lor your copy ol our liEW 1961 
OUEST CiUALO ll . lttclll~D n~ ,1~ mp . 

C rele· 315 cm nqulry card. SOl 

http:ittll!.00


1 STOCK MARKET 

NORTH STAR 


Dou~1e Dens.Olsk w programs. data , 
cm over 100 stoc s 

Oreate, build, mainlain data mes on 
stock prices 1 1 

Adjusl ror splits.slk dws compute :1 

1relative strength 	 1
1Portlolio Per1ormoo data from d'5k 1 

files, gain, rate ol gain, yield f()I ea.ch 

item ami lor lolal 
Evaluate call -OJlli<ms rlsl< reward 

Requires Nor1h Star 1BASIC DOS, 32K 
Disk $35 dooumenl $4 separate 

I
ILands Ass-0c.iates 

SOOS. 301h St. S.E. 
Ever8U, WA 982'05 

Circle 11M on lnqulP)' cant 

twfAC sa wm· 
Thi! !'i!tilrkir, thal llO'MK!l yDtJ1 ptrson11 1»<11put@r 
symms Is "poll.11!1!1." Ftll!d ....111o >Olllge 5Jll M ~ 
no.se int.errereriee 1h11 can cause 1nroM11tion ms, 
equipment mil~ lod OrttNlurt ti!Wl I 1e 

Plat@cl )'!1111 c!.lt.I U!ll equ•pmenl 11)1 ynur l)O'lf!i 

wnh a neM· l'O'ortr Mt!W' Unt MoMar Po'H 
CondclOllct JuS1 ObO In F11:11 1l) ~ Cai~. 8 
mod 

SGLW~Blill e1 · c.t~le a d~~~ol'SGL fnduslrA!~. Inc 

JOO HM"T~rll ~ o'o'f~~ llt. NJ 0!l3U j609} ~56-5400 


Clrol11o 404 on lnqu rf caJrd. 

ATARI 

-·~~-;. 

,,-:','.:~; -:-lj~r:,· 

~-· 

GRAPHICS HARDCO·PV 
ON : EPSON PR1NTER S 

CENTRONICS 739 
IDS 445G 

TRENOCOM 

c 1rc1e 201· on r.nqurry card. 

FJ;;itl HEWLETT 
af!~ PACKA~'D 
The Largest HP Dea•ller 


in Connecticut 

Calculators and c.omputers 


he Gfring!on @ m pany 

M ETALS DRIVE, P.O . BOX 392 

SOUTH1INGTON.. CON . 06489 


An lnstock / Full S.efvice Compilny 
Call for discounts 

Connetlie1d Toll f1ree: 1-800-982-3731 

Out ol Sn111 Call; 20J /62 B·5S1 I 


O ·PTION 

THE STOCK OPTIONS 
ANALYSIS SYSTEM 

A complete s.oftware pac age 
for valuing puts and calls and 
analyzing all types of option 
investment posi ·ons with your 
rn icrocornpu ter {Apple, 
TRS-80. CP/ M systems· ). 

complete system $25CJllO 
manual only s1500 

FINANCIAL 

SOFTWARE 


' SYSTEMS INC. 

so~ G11ctv1s1t 713- 696- 1.4 56 
Coll~ SLQllon. T.-. 77B4,0 

"Tl;t ~ov. Al>l>LE. [)'II. •espe.c "flly 

Olrcle 152 o:n lnQulr:y ctird­

)~ 
.ATARf 

800 
400 
4 10 
810 DI SK
850 1
830 Modem 

SW P.rinte·r
822 
825 
483 
484 


Cilll Or write for d.i-scouin on software. 


EMPIRE SVST!EMS CORPORAT1ION 
18604 Rolling AcreiS Way 
Olney, Marylilnd · 20832 
Call (301) 77¢.73:30 

Prires w bjec:t to ch1111ge 

16K ------
16K -:------Recorder ____ 

-----
lnterface --- ­
1 6KRAM~---

---- ­
Pr inter ---- ­
Printer---- ­
The Programmer_
The Communicator 

C rol11 41 Oon lru:iull!)' earn 

' 

68KFORTH

New SYSTEM s LANGUAGE ror 
ERG 68·696 CPU and 
Motoro a's KDM board. OIS,. 
Compiler, Mo itm, Assembler, 
lnlerpreter, Vi rtual Memory, 
Screen Editor, DBL Precision 
A ilhmetlc and more . En· 
hanced FIG·FOATH Voc.abu· 
la ry. Envlrnnmenl: stand a.lone, 
Bell l ab ' s UN Ix, or 
Whitesmiths' IDR IS, etc. 

$795 
EMP RICA RESEARCH 


GROUP, INC. 

PO Box 1176 


Mil on, WA 96354 

:206.-63 ·4655 

Circle 144 on Inquiry card, 

PASSl1VE 
SOLAR 
ENERGY 
PROGRAM 
Gl11eelze*-the program to 
a.id you in selecting an 
appropriate passive gl\azing 
a.rea. Glasslz-e• allows )'OU' to 
ba.lanoo aesthetics with 
economics. Paek,age iooudes 
disc for llFIS-80 or Apple I 
along wilh use.rs manual 
conlaining sizing me1hods and 
climatic data for 2-00 U.S. 
cities. $150 poslpald. 

The Ca..mroden Company 
Roule 4 ·• Box 62 
Rome, New York 13440 

Clrc le 60 on In111ul1Y ci!Jtt. 

1UN IPROM 

lME VERSATlLE EPROM HJllllllU NG SYSTE ... 

Aoo4s.'pfC1"'11111 2111)< 2'108. 27!!8. 2!m. 2!i 16 IT 11 ;;i 6 
~~l' i1Ui:9lf). 2532' iT 11. Ull 1 I pll"IQIJ I ~ .&oil llit"11NEC 

Ea,p1na11• l l,}f U:)f[I T( L pl~I .. IM:.ii.Zi'l(! ~Jl ........ p 
1;1, Z!lll• jT.1.J 

par.M:l!ll li l 't mooul•• r11Qu1r-:i <01 filt: l ltln.t'I l.'tO'""'-.r 
""fJDllH rcquheQI 

S ·1CO CoP-\,Pl lib.. 
01 , k IMC! ~l'lllllri•r• ato On ly1 1~1\oidO"! I t.1E..MIJ 

d!Si:)l1r c-omtr..lt'ld , eommit~' 1,11u 1ouna 1n St"ll:~m 
morHtoni, 1nd w-isa lo COOS ll1'td (:P.• 1-CQnlll , ... ™• d: 
lO COITlmar~:h IO ay1ll1bl« In ~m 21 Ui E PftOM 
(6080 Qr lll)ti ..mu:>u• 1fif' " M r.iu- 1ndl tr• I~ coml"l\Dnd1 

UNt PROM bG.l_rd 1.-. t 11 ••1t• •.1~ D M.l'till mallri.Jal ­
U.<:100 

UN•PAOllill 	 d•!I ... bnaal IMJ lh \ ..lill tspoc1r, s 2!i Ot a. 
c~. a· CF'•M, .. §2§ " NOITTH.SU.R 
C"1MI - $400 

UN1PA O-M E.f'f!O~ b1Wod sotf¥r,arti , wr1[• r°" 11.,u 
~l:S.ilJMAS'rEA 

Clrele e3 on rnq ulry card. 



PRICE 

BREAKTHFIDUCiH


Wit'til? doril!' 11 ogo n' As a r ad1"'1 Jn smnU coniputc-1 .sa.Je-s u1&- rnusr l"tJJHJQr1rlr /r d n~"'" u10}1s tn ~I'll'<' cusromrr' rnon~y witrk ofJ~,fA!J qt1ar1t~· prOO.urrrs Our '•iiOS!I 

papirl<t ulli?r. ih~ i'IPI"'~ II PJ~s " nO<J• l)V<J•kibfC' h MK o/ u.H'r RAM' <tJ rl v11&.eorc1>r price uf on.}• SJ249 TlltJ Is pOISSible b fOuse u•e mom.1(0!i'.'.I1" 111~ 
/6]{ RA j Card dhor e~pond~ lh~ /ado'}• App.'e 11481< ro Jr's mtul11um1 ~<rj)ll'('•ll' uf 6<1K TI1e Ffom Card a(lot<'& "'"' o/ lr11 !J-01 mtd Apple~o/r Baslf 011d <irlier 
lariguag~• H~~ Past<>I IJ' <> mi.n /Of lar9 dOIG bll.r4!s, VLSicalc , ancl '"" 2-8() cmd> Tire turd..., rilc>d~ /;<ml hl9'1 Quall!,,. COr'llpwH!.U~ ~11d lid> a fu" ""~year 
U,'[JJTOPlfJI 

&;4K!AP1PLE II PLUS* 

·48 K Apple 11 Plu~ with 16K Ram Card 

ONLY St24!1 
tSK 0 St025 48K 0 S1DB!ILY LY 

DISK II DRIV'E CONTR~~I~R CARD $4!19 

DISK II DRIVE 14!19'
ADDO 

Apple Ca.Nb· aJld ffa!"d111are 
11111tomc....ii.rcc1 .• , •• , , • , ., , , , , , .. , .. ,., •••ao 
:l.ahfll•.,. •••,,...... . ' •.•• ' •• ' ' •• ' •• ' ... .. S-19' 
~1_ ~ IJ;..P!il.... ,.,r ...._c.Ht................. :1:49· 
ff•l'lllil!crooo.W.. 11... ' .. ' .................... :Lf'il' 
lio..U..n·""'10,C,,1 II , •• , ..... , .. ,.,, ..... , ••• •• m 
1114«• \'""""'­ 'ilil Colo.- w /Gnlpiora •• •• . •.•• , •. Ht 
2,to- Salt.,.NI Iii' KleMooll ..... . .. . ...... .. , ••. ., 1199' 

U1!kll!Cull..,.11Clco....1< •. , ..... . ..............at 
AIWlll•mBI< Koy,padl or.I•• - .,bnl)•• , ..........UO 
/l:U iV;;~ "'-llC ·Ou ...... ........... . .......Ut 
......, t\' ol!i• MwokC.1~., .. , .. . .. ,,,,, .. ,., .... , , .. 
1,,o..,.......,eu.p,f!to . ......................... 5.$ 
~~~ .D!lllwd l~•O A ,r,,70j . ••.••• , •.•••.CAl.L 
s.lill!IMOSinlolf P. o C..llA6-1 ........... ,. .... UJi 
~Ii> .......1 90 Col.... C.nl.... ' ........ ' .. " "' 

I $V~ . ivJ!4 IKOj!iil;;t:<'t J' DI C...11~llff• . , .. ,,,, •• ,. 11119 
v~ h 'I ' """"'-..- oe.. CO•li<>IJOI' ............~ 

'ni.....Cllld Pluo•••••• , .............. , .. , .... · H 
l>""""'Hi>RN~I MIP.., .. . , ....... , . . ........... tlil· 
.i..lli" .. -1\nQ!t JIPo·- C..!dl.... . ... . ....... u.5Go••• hl>ln ..... , .. , •• , ........ : .. , ...... ,,19. 
illof&ll•1ll'!'im11 t.-c.o11 ....... ... .......... in 
11 "lit>oi"hilOI la-c;..1'1 .. . .... , ............ ~ii! 
-i­·IOC.r.m•C.rd.•• , ••••••• , ... , ••••• , •• ltH' 
~t.,k-aeo. ..........................u . 
Mi r..s;,..i-Ut V"'-l ........................ . 79. 
Mil~ D/A~................... . ....... 219· 
...._... - - -............................. 8.419 
l!Urol /li.JO C..llllolkr Cm! . ....... , • , , •••••••••• lff 
Oloc"'rc.lo•!I' C••<I. . ............. . ... . .. . .... 11211 
CPS • 1H...11o.c.,,i, •,, •, .. , ·•••,, ... •• . .... ~" 

Upnu!liM &D-ll:OO. • , , • , , • , • • • •, , • , , • • , , , , • • , .l:tt 
M,,..pl.,. ~ C..d ............................... HS 
11........tf!n e...1 ,.,.,, .• , .. , ..... ., •,., . . , .. , .. H9 

'.od /Cdio!IH' MM!ilo .......... , ....... . ...... · " 
Gl'llil~Cwol ••••• , •• , .... ... ............HJ· 
~"""".. S«tlal ht1otfa • CH<I • . ••.••• . •.••.•• JM 
C.ttlt4lnko l'u• I' r..- c.n! •• , •• , ... ,.,,. .. .. " ' 
....-.-... c.n1. , .. , .•..•. , ...... ,···· '"' 
Wo ~ I OC8 <&11ilo, p..._. pd lao·booo! ·pt-. 

,..__ •9S00/ 9 01 Jtlll .. .................. lii99 
l<oi. 10......_wUOPS................. . .....Hff 

c, 1111.s..i....it... 45'0'$......... , , •.••••• , • , •• ~ n 
;:::1:"'-.·.:::::::::::::::::::::::::::::g:f 
,._ f lpt l'DS.U.5 ............. " . . ...........6'ff 
p,.I"' r19o1 IDS-4600.......................... , • H' 
l'•!IV Tipt' IDSaiiMi". , , • , •• , • , •• , , • , • , , .... , •• H • 9 
~ - • / AJ>plo 11 lntrif..,. .,..dL . .. . .. , .... . ., , M,t 
~Sl'dni 5·1 4~.... , .. , ................. , ••• H!l5 

At4ui P:eraionol Co.rnp111er 

ATARJ80016K $74·9 
MDI' .00 IQ! , •• , ............. , •• , • . • - ........ 3.0 

m&:rJ:!:~.~:: :: :: ::::: :: :: ::: ::: :: :::.:. 
IU& 0..:1llttoli llllN !Dbl. ~ .. . ....... , .• , •• , • l .it5 
tu 111......1 Plin!Of. " .............. ' .. . ....... 149 
lliQ !Mfihee M<ldlilo ....... , ... , .... , • ,, • , •• , •• IM' 
16K.liam.M....,.,,,. M<Mk!~•• , • , , •• , .... , • , , • , ..... H1J• 
l•liK 111o.. H•••111 'Noo1.1o ' "" c· ...c.""1'1- .. . .. . .. . ...M· 

l'C4DOl" 311< 'Ihm Clo<-ov, ... , ............ ,CAlbL 
f'C·tllUA 1/ 0 Ullll ,,15111 lh• ..... , •••••••••• ,CAU. 
K-lAa-! JllloM>t.. :11ttw l,loil1 ., .•••••.. . •• . Clll:1 
........ht lormeM lt1llt:nn.Mio11.ti'hiM!i iM ' COM;puiU. 

TOLL FREE ORDER LINE 
800-854-6654 
California a.nd outside 

Continental US 
{714) 698-.8088 

TEL£X 695000 BETA. CCMO 

So/hMN/or ~•• .Apple=.."'~ '··1::: :: ::: ::: :: ::::: :: ::: :::~:: 
DI MMt ...... , ............. , ........ ,,., ... it• 
W..dS I "'11 lhol. _..14"(1.. , • , ...... , • , •• , .. 1.99 

P;ttlft'IU-.r .. ~ . ~-~· ~-·· ~~, ... , ••~ ••, •• •••, ••, ~-. ~ . 65 

· =~:::~:~~.' :'::''.'.:':':':":':": :·:':':''.:' ::·~ 
1;11 ,1 .......i . iflal ' ' ................ . .......... 11t 
l!liiol ~.......lpw•• ' ........ . ......... . ..... ' ··"' 
T ..._...•. ,. ... , •• ., .......................·n 
DO T".................... , .. , .................... 611 ,........_....... ......... ... ' ......... ' ..... ·" 
.a..1-·iw.i•l!o ...J\ut.... ' ........... .... ... . , . a....,.... ..... Qv....~.. . . .................. 
~ f9rtru ............ . .. . ................. HI 
c-...11•• &... ·a. ~ ........................ ,, 

~llll.ffdioVW.o10012'N _ .................I' 
A!WJ< IH!loeUl ~ll" Cai.t.......................3 9 
'·­ lii"Gr- p;,........ - ...................CM.I, 
MC lT II.Ga l'l.ar.... COi•• .... • ....... •.... • , • .GU.I. 
1hfiuoo1e ·1r C..ltir •••.•••• , • , •• , .......... , •••44' 

ruw................................1n 
""'" r (;1- l'l'iDOJ'h., 5<ftft•••... . •••••••.••CAU. 
~ 11'11&.W .................. ...... .......Hf 
s.n""' &ran."""-""i>to"'5-........•........21,·kn"" lT c;;11., .., ..... n ...........1>.u... , •••• .•.• •••.ut 

cs@!Ji)0(]][ijj]@,[f 
·@:@DiliU)OOU'@U10 Mail Omer 

8314 Parkway Drive 
La 'M-.n. Califomia 92041 

C,lrcle W3 on fnqulry card. 

http:mom.1(0!i'.'.I1


scotch ® 

ll~r '"" finii• I In ,.r..t a1 r•u;.1\11 ln•1 
prod1Hts ham .,..,. , Dl:SMNfllCTIOH. 

P~l•m /10< 

5 11''. (14t t , l.o or 16 'l!illl'd) S27" 
8"" hlnlllil die I •~1ltr) 

s·· 1,,......n111i.. "•· •n..1tr> 40·­
8"' b 91I. •kl•·. of.1111.,dotul,y) 35 ""' 
8 H (lli,1011~Ide, d bl. ... 11)1•) 40 ­

MC ~· Y1ISA. aid I " 

'" 'Pou t•a9• 1D'rwi '1a:Mfl11o11 lnctyQ,of: 

IHSKONNECTIOll 1 

POB. 538. I 

Mpl s . M•nnesota 55440• 
1e.1'2 t 871 ~ 1~n i..t- _., ca 

Circle 129 on il'llqulry oard. 
__ I_______ _ _ 

IMAI LI HC. LABE:LS ETC. 
I 

Con Ii n1uou ~ Form Fen raid p i n- i' eod 
l'lhi le &. ColQ,r<lJd Pr in lou Pop r, I 
STOCK & CUSTOM Olllce Forms, IFi Ie Cards, Ru bl.er S1om p • , ~ ar~ in; 
OeYi eu , ofrH Ptin ld ng, DoubJe I 
Copy, P ric ~ 1 or~ i ng & Roll L<>b~ I$, 
Prouure Son$i i~o, Cneshlre, P lofn I 
or Gummed Beel< ,~ H<>olh Scn• i li"e I 

.~oil i ng Laba I• <>le . at LOWE; ST I 
POSSIB LE PR ICES & Fo~• D<>l ivory. 

SAMPLE PRICES: (Pcslpoid] I 
P reuure Gummed I 
Sensitive Boe I 

5,000 .... S 16 .50 , ... $ 13..7S Irn,ooo .... $ 31 .50 .... s 26.75 
I1S,000 .. .. $ ~ 6 . 50 .. . . S 39.50 

' 20,000 . . . . $ 60.00 . . .• $5 l . '25 I 
Conn. Cu~ tom er~ P loose Acid 5oL $ 

Tox. Catolog S1 .00 (Rofundcbl<>) or 
FREE with yc~r order. 

c rrore 183 on inQufry card. 

$ GETYO 
Joiln the 11oo~s of wi111nars who h<we buill 
on ,air computer iM8t'e:!>l 1~oraa1a a,success­
lul d 1a procc:llSing·baseCI busln ss. anci: 
SHA/RE IH THE MLHl/MJCROl'ROCESSIHCl BOOM 
Reed !hi~ eicdtlng new book 

MAKING ff IN DATA PAOCJ;S.SING ­
ON YOUR OWN IN THE El8H TIES 

Written by e~pert:s In '1he oomputer busi~. 
~~is. boOlo; oon l1lins all you nc Cl 10 gefsl:llnoo, 
nc11,1dlng: 

. , How 'lo locate menufaciurers who · I hOIP 
llnance you, n~ Yenture 

• What 1ypea. or business w~ av ilalllct 8illd 
1 are best ror ~u. 
• 	Actual soort.e:s of VBnMc Capitill IO~ ng1 

~or ne"' businesses. 
~ Complele guides. lo pricing. sales pramo­

Mn. aaver1l~ing , putllleity, Qd rn~r etlng. 
., Oo~el'I$ ol ~ouree~ ol lntQfme0>1:m to help 

you b ui ld your busrnes.'S. 
To orde r, ju , U:l lp lh1$ 11d and ~encl w llh a:n l~ 
'$19.9S 1o: 

TH ~ ' EA.BIRD PR E: 
PO Boll 461 . Lexington. MA 0'2173 


Full 30 d ay money ba_c:k gu1a.rantee 


STAnsnCAL 

SOFTWARE 


E:LF - Stepwi~(I mgrnssfcm, fac ­
tor analysis, cotr,elatiofl coeni ­
cl ents, croo.stabs, ~i mple slati1~ t ics . 
t-tes•~ . A OVA, slepwi ii(J. discrim1· 
rnmt ana.lvsis, all BASIC vansfor· 
mac1cms and more. $200.00 

TWGIARIMA - Bo~, ·J~nkins for 
s11asona~ artd non·seHonal mDdel~. 
idenl ificotio n, estima cion and fore· 
castinE1. Introductory Pric,e: 
$250.00. 

Each inctucles s database 
manager, num!iric sohw~re key· 
pacl. ~nd is monu·driv1m. Each re­
quires an Ap.p,e II w i th Applesotl. 
48K. am:I DOS 3 . 3. 

For lurther inrorma1ion. w rirn 

'iik "if)~~ 
39 07' Ll!Jkolit Fl®cl 

P.O. l!OJi: 1011 4 
Afex.81l'ldri11, VA 223 10 

• A,rpp1e D llflll A pj]IO!!!iDI I nra r.1.adtm.M k5 o• 
LM 11.uplt Ci)lll~~ I .. CO"'Pi"~ 

Circle 3'35 on lm;:iulry card. 

Nf.'IJ' S· 1 oo 
DOUBLE HEIGHT • 
W ' fHGl!I PHOTl)11i'l'PE BOHD 

• 	 R C'.O ~ l a ton p ~'lilttl 


5,1 @ -~ . 12'~ I I\ 

• 	~c.ca i>~ a~er l:l'G IC'~ 


pllliS Jr.to,1nie t4m n.~cool$ 


• ~~Jl'l'I' pow~r dlHrihullon 
with 21 dlsln buled1 
OJ urn gepg 

U " HI GHi H JENDElil CHD 
• 	,sccpo pt(Jbc hnn~or on 


1c;ac.'11 l~ce 


• Ground lrlC•t; bctl'l\lc o~ 

$l~ lkll l In.cs, 


• 	Ira~ ·~ powcr lmces 

wlln r omll~.nb l e J 1111ij1 e r ~ 


hllt CiJl'l·DiU mi:utt~ rerri Cl'I~ 


'" k.Jnlm ... 
~IC..Mo-•1111 
~r.lkJIMH 

Circle He on InQuJry e.attl. 

PROBLEM: 
HD'"°"' !omaleyour CPIM · or ISIS· 

syslern t-0 the 

zaooo 
SOLUTION: 

IM ~llw Ii C~ti.171 whkji Pdfml is 
l~ i!ll1 f'l hc~1ton lo run undeil 'i"OOr c...,..a1.ZEX
Is. 

ll!n DPOf.1 lllg !.,-~H i21111, l'Mi.; Ll11J ... r.a.i1111t1u 
fi.C.1 ~lrNaJ~ Wink.n ruM u.,,., CP'i M Cr 1S1S1 ,.ndl .Z:l:.X 

Id i..d.t:t-t: cM 9Jlr.?d 1~ lll'!.rt Z-IKl:ll [.'iln!J I'!!' bUJ. ntil s lar, !Kl 

itui1 •I - :llu!'lp(Jr l ~"Cl.JI' PIDLo1we h.an:!!'Nlr., H ~ n 
to:~'-'/ a,rt.. lllll:ilo .l:!OOJ boo rd:I. 

~ Wmolt'lo z~ r:io..1o,,.,,.,~ P1o0_o00, 
_ wtn.:;11 U--:lmJ ~ l~ i'H)"aii rlu l ~rx11tal:lkiZAS ao51. l!mlmblar~l. ~ Il a~ I!! cb,KI llli~ 

buUd ar(ZU l . And..,.. :.lbsoh.ll i! d:l;,e.:._• lo.ldi!r r'Zl.J)), &J. l'li~I 
H Uta ZE>C t i,n'll l9"nCI iTO:k.i.. Tnu (dlCk 00 ·w.11:t .f1Mlt)f.t}1l 
6 1• 1y f~ Cho Z3lXI. .,...., w-tr001fi. tfael OOmpto l !!I 
/! •log m!!l lruC"ltOn ~.. rt- 001.h 'Ill! 2:80D, M1i:! .l!OD:Z.. lri. 
c ludlnJI ~uppori kir rra:.elK'I !ibgmcn1ad ollftd nQl"I- 1 
H91'™"fl l ~.{i ~ 

ZAS P8Xilul~ CM•· $39~ 
ISIS ll . IM9S'Vu:i/ Mia flus I Ollly $2S 

We5l E11N :Supplol<:I on 'S ir)f;l lll Dt.nsl l p' B" D l111 
WAFIES 1'~.I '"II I ' Ur 1 ,.- I" C 

CJr.;; le 391 on lnquII)' cattl. 

MULTl,BUS for SALE! 

SBC 00/ 12A $1200 
SBC 80/30 , . . • .,., . . $ 415U 
SBC 084 $ 900 
SBC 604 $ 85 
SBC 614 $ 85 
BLC 556 $ 175 
Much mor'e in stock. We buy/swap/ 
$el I any /1;111 compute r wstem~. Add 
2% fo shipp fngithendling.. 

Oracle Electronics 
& Trading1 Co., Inc. 

467 Ha m ilton Ave., Sui1e z;z 
P~1o Alto, CA 94301 

~4 l51 321 ·7650 

C lrcre,219 oo lnqulJy 1c-ard. 

ERG68-696 68000 CPU in pro­
duction. Meels or exceeds 
IEEE698 S· 100 standard. 

$1995 
Ava ilable soflwa re : zao 
emulator, 6BK FORTH sys· 
jems lang uag e. Wh ltesml Ihs 
UNIX·like rDRIS- 0/$ with C 
or Pascal compilers. 

ln~egrated 6800 syslems also 
available. 

EM PIRICAL RES EARCH 

GROUP, INC. 

PO Box 1176 


Millon, WA 98354 

206-631 ·4 855 


Clrcle 1-45 0 11 lnq,ulry c--ard, 

From Addrnaster CGJporallM - a ~~ I I · 
( Ofllolnoo papef ~ape puncil Which make-s 
5 , 6, 7 ar !J.. teval lape;g at spaed8 1.1p to St) 
cps, l"aral!el dala keybaa1d lnpll1s. rnBJttJal 
biM:lo; space. liepe 10¥/ IMnp, TT1I. I ~I com· 
ps.ll till! , .!Hi- le'l(ll tANSI}, Oj)tl Ol'~ I RS2l'2.C 
1/0 ~cri 1 pori ~ro- loatu res. iilQmum ll" 
reel, stamfard ~ub_ (lOOO r11e1) . Opl lanal 
attachment ros sl.andard ranfolij lape_ 
Conlacl AddmHter COrpotiatlon, 4111 J un.,. 
pero Ser,ra, lltlm , ,san Gab~sl , ,CJI 9H7e. 
ife lephon~ : (213) 1131..:!0:!li 

Clrcl'e 1 10111 U\Qu1ry card. 

http:r:io..1o
http:lll'!.rt
http:c...,..a1


/'lew from J ade 
The Bus Probe 

ensi.ve S-100 Diagnostic Anolyzer 

llti 

• tandard serial, Centromc' p uallel, and curr" n t 
loop in t.t-rfnl"t.'b . l~tw lil••baud r. res !'iOto 19,200 

1. 

•·,; y11urmmput er •sdown. And youd01i't lif\\'l"lll'l 
·~~ci l !o ropi!. 1\nd ;l'·ou don't hav a front pnn eL . 
Yo~ 'n· li•Jt ,1Jnn1· .. mo. l com p ut r nEL\'C thei r 
11cc11~ion11I bad da ·s. Bul willwlll di11i:no. tic 
!oquipm n\ ~llch a~ ;:1111 11~ci ll0Boope (expen;ii vd} or 
;; Frunt.p11nel exp nsiv t), 1tc1lH1 ~ v~rydi fflcull to 
pm poi Ill lht: ~·r11 IJlem. E~·en Ir ycm ha~·e an 
··~iNld•"1' bu-11rd wi th 11 sup rfo~t ln1tic prob~. 11u 

1m'l ~L'i." nlor · th1ifl on1• .. i[n11l a l 11 lime. Yau'.-c 
c'lt uek, l"i1d1t'! 
N"I i ' llH'rt•)!"<'. ,I , de i.. proud to oCfer •Jur co t· 

eff~ ·1iv ·olul inn 'h• lht· pl'<lhlPm. men tioned 
t11i(•'.'o•; Tl-U•: HUS PROBE. 
Wlwth r ~·ou"rt: a nnhliyi~l ~ 'th B c-anl:mkernus 
k~Y ~~ or 3 field tedmician ith ·· 11 u n )(iL~\l­
L't.lm1iu [N '"''nl."r hn"alhi l'liol' down your neck, you"ll 
find TJ IE HUS PROBE ~PL"lod · your rcp:;ir ti m 
r1·mu rkalily. •Ju~t pluR" ir1 'rll E. B PROH ~~, nd 
,\'4•U'll bt: ublc lo ~l'•: all lh•: rn ~;~: ... LOO ~ignal in 
a1'1.ion .. 'l'HE llUS PltOBE nUuw~ you 10o. !" 

i 11pu L , rnU51uts, mtmor~• !.' ads and writei;, 
in ~tT~Cl l un f tche • [)M 1\ du• 11 Ii ·L. ' Vl!C•tGn..:I 

111\•·rru pb, ·, n IIi hit widL· date trn nidcr ·, pl u th 
lnr~~ hu ~upply ~"• I WJ:••s .. 

An on-boo rel pu liw JtQncrntor c. o pro\' iclo 
rc•[l('llli "" ' ' r<..'>'t't.~, i r11 · rr<1pl! , or wait sl at~>s. for 
~ n•U oil' .. lrnutrn 1-( . 

'I' '·200 I~ IJ1m• /Joo rtJ . .. ......... .. -9,95 
·1.·x-:wnK J 19..9 .> 

l.;19.95 

·~ f' 1.Jl' 'II • ::'-~ .. ~' "'/Jfrr\.' 1c·dA Mla,1/tr.r 1n1d .i.t 
nilor" . tJ/ii H_.t_L,, :!tK HfJ.\f . ptJrt1lfrJ rrr1I n1v!t-1•t11• 
trJ~ 1 1 f/11r1 ... t~PJlw"I ~JtlJ 11r ~"i1 ~1·, Jtt.mt nr l'u'!o'llf!Jd, /rJ -ipi•ruil 
(~J I rfl• 1'1 ' •-.\ ..: . lt-"<1'.11 j ·p ,\, 2.:i!. 
' ' E • 110111. :r!!A" Cl' U krybmm.I , . SJ 09 ". UO 

~;{". 7-!oi;!;\ 1 0 1..aJ. .-r}J{ Rld1 .... $CID5.00 
Nlo:C-J'll~;J I A Oual di~ J.· rwtt . . . SI 0'95.UO 
\'U.\J. fiiH 2UU 1r gr•wl CJn . , . 26~>.95 
Nl·:c . 1202n Hi r .... 1um '""'"' l'H1' 10..1r..oo 
\1Dl'·ll512I2 i:r 1-ufor uurnif<ir . .. .. . ,179,95 

E -90Hl • I' M 2 .. 2 for NEC .. , l51l.OO 
~E:l"-91llJOO f im. m·ctmJ..' ~o{lwr 375.00 

1 

• ulomo tic bid1rectlonul pri n tin1t • Loitic 
is kio11 • '>0 i;hlll"lll'll·r buffer with optional '16K 
buffer • 55 charnclcr$ I' r >'c'('u11d 1•ri nt p ed • 
C:ome!i with \'4!'l'ti ca.I forms t..-actor, ribbon, thimble 
um! n.1hlc • Pi(lhlu cnn1p11tible ~oftw1ne • 
Available with o..- •vilhout option ul front pand 

PRD· 55511 JI\"" frmrl fuu it•l , ... 82795..00 
PIUl~(;.'>1512 u;K 11•1 frm1 pa11f·l ... $2895.00 
PRD·5-·<>l5 JI\ 14 [nmt pun..J ...... $2995..00 
PH:ll- 1>.:il}J 6 J6K n · fm11t pam•l :l095.00 

fnl ·rsell NEC 3500(}' 
lnt•r di h<1s ·1n11ounn·d Lha ~. available in 

:Seplemoor, lhcy w ill offl"r Lt ver ·ion uf the new· 
NEC Model :i.:;OO<l Spinwriter (;JO cpsl t nnt wil l 
hrin1: In the t•tL tort11'r th.... arne ~tanda!!'d features 

· the · ell um I kxccpl !ht' 'r<1cl1r r <l!il t'lil l•I) wl'lic:li 
L<> r1 pllonal un the '.~OOlll but i nco rporn tin1: l he 
a dd ·d ·ut1Ht'b of tfll' f:C Mo(!1 I ;J;;(lnq 
PRI -5 :1 -1 ;15nrJQJK , ....... $1995.. 00 
l'R!l-r>:>:l.:>2 :1.;:,oaft rn;,; .. • 2-095.0o 
PR,\ ·55100 /J~lu..r1• truetur uptio11 :lQ0.00 

JADE 
isk Sub-Syst ms 

hu!!a1· , icmen , Qum 

l lu111l~1111w rn•'tHI ""hir 11•t wi ~h prup11rd11nnlly 
liala 1w1~I m r 11"" ;;y,.h•m ·• Hu~J!c•tl dunl dri"l' 
I""' 1·r ·uppb· • l '1"'t•r n1l ilf• kil • l'nW••r ~witch, 
li1w • ord. ru,.,. hulcl .. r. ''' "dm1: fo11 ·• Nt• ' · •..-. 111..­
rul>l "'r f1., •1 • \ 11 111 -.·•·~,.,1ry hnrtlW•ll"t' to mnunt '..! · 
1->" ch..k d 1'1\"<",., ll""'''r ~uppl~·. ,m <I fo n • 
im·ltul1• si~ irnl L«1hLL• 

llrwl ~ 8u/;.,, ,.,;, .mbly Cahill 
E :>I D-t 1110-1:.!fl /f11 r.- 111 lu"' ·1 $1\0..0!i 
EN 1>-000-l:l J Cnhowt ktl ":.!~...t'IU 

ENl>-1111111 :1 1 .·I,\' J ·159.!)5 

W ' Ui1<lt /Jrit•f• Suln<yo;/ems 

·"''i111tl•· Sid•' tl. l>m 1blc> IJl'nt1ily 


l·:N l>-11110-1:.! :! l\r1 11 ;! f'/lllm 8/J,. 92.1.9!i 


l ·: ND-IJOO-l:l j . I·~· I" ;! FIJ/tHI '" ·" • J 12 .95 
EN n-01m.1:u 1\11" :! • 'A · ' ii/I.< ' ! H9.95 
1-: Nn-rn10.1:i.1 . 1 & 1 ,, :! ~A ;,·111 u, $1 ·w - .un 

, " l)faf: /J' ir .,, S11b 11,\ "1' / "'111 

/)"''"''' Si.-lt••'I . l>t1ubh> JJ,•11 i.ty 
l-::-.'U-otm-1:!tt r..:tt ,. :J wrs., $122ci . 95 
l·:N U-000-1 :n ' I & r ,,. :J {J 7' .~.- S1 ·12-Ul5 
l~ Nll-000- l :U; l\1t 11 :! S..1 -, ilJI.• Sl -1{,- .0ll 
l·:NU· OllO·!·!li ..I .I:· T11 ~.·...t, 'i /N~ $16mi.llO 

QUME DT-8 

.. Double idro, I o uble·Dc11sity Dh1k on~· I 

I D rive . $524.9.5 each 
2 r ives $499.9 5 each 
10 Dri es $479.95 each 

Jade Par~ 0 

SIEMENS 8'' 

·1 Drive . $384.95 each 
2 $3 9.95 each 
10 rives $32 .95 ach 

.J ad P 11r umher MSl•'.21Jl 12{1 

Shugart 80,lR 

" ir111k id~'d. l)o~hll~ l1-~nsily Di. k Dri • 

1 Drive .. $39 .95 each 
, 2 D ives $389.95 each 

Jade P art N~m b.c-~ MS~-!O. I H 

MPI B-51 

!i 'li' ' Singl Sided. lkmhle-Uen, ity Uisk Bl"i ~·e 

1 Drive . $234.95 each 

2 Driv s $224.95 each 


I 10 Drive 219.95 each 

I Jade !>art N umb r M:M-lf>f'1f10 

E D·IWO'~la Cas · · pou'<!r ripp/}' . $7;1;.!15 

Micro- ci 
Apple Disk Driv s 
1n ·reas ~ 'a1n1 ·ity • J) ·reats.:.>d Pri e 


·IO or 71 Lrnck dri ves • nirernh ~wi th I lO :.i. :.! l.lnd 

:l.J. Lan.l?u geo Sy tem. a nd the i' O: 1Hcnrd • .m 

nnd 70 [ ra L·k •Jrivcs nrn.y h~ 1tt ix t·d nl'I S""r A1wli· 1 L 

• With •vo 411 ~rnck driv~'8 ym.11(1."i u l :.J:..:';· ~ im·nu~•· 
in ..: 11 u::it~·. :mo•i;, i mpr"'•·~m~nl m tnidHo·trnck 
a~. a nd sav about 15' ·, • With Lwo 'ji} cmcli. 
drive.~ inAtead of fo u t :l.', lrack drh·~ ,\ 'OU i:- t Ihe 
. 11tnf• ea1•11<'i ty , :l!K7.' i . mpi"l.v 1·r~ ~nl in lri!!ek-to· 
tr;ic·k aq: ~'\.'II , ti1111·~ iUld :-;i,\fC nlJi 1ttt .J!'~·"". 

IOD-2:MOA -'··10 r ·r1l1 caMi· , $399..95 
10 1).2370A Jl -10 r.·itll ca/tli• . . . . . . $529.9f.i 
!On-2:L01\ .lili~YIH i ror tlrt1llo>r . . $89.95 

Circle 188 01'1 lnQulry card. 

I 

http:2-095.0o
http:lt-"<1'.11
http:l.;19.95
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Grand Opening Sale 

******San Diego****** /laL.vthorne ******Woodland Hills****** 

Printers Accessories for Apple Single Hoard Computers 

DuaHlfode 200 - Malibu 
Cl'S11) :c 9 malru or 70 CP!'l.t19 i IM ma4n'i {r>r ln~rr 

q •111•1)'. 8tore II.I' lo •2 dl{fe;·tru /wilt, /1~JW dell '-""pl11cs. 
•imdr ~~m and fr~d'1• {«<!, JIS·232C Q'ld para/kl i~tl!•fa 
PRM-3520() Dual·l\.1orie 200 269.~.oo 

BEST B Y in PRIN'rERS - Epson 
l•IX•70 1.n mlum11, ~rl<'PS. 1h 1 dv mirtn11. otl11Htal•ll' 
tf>tl drJf' (t.~"1 , 1-1ropfHt·& 

PRM-27070 /,i t 4.'i!J .•..••• • .. .• , • 399.95 

iHX· 0 J.~1ro/rmin , ~11CPS. /~-tlumi'onaltla1t•cKttkinA' 
/U'JJttfoJ.[. ~ '\ 9 do~ r.oJ arru, adJ'udalJ.lt" tra'l'tQr fi•i•d, 8.~ 1~ 
"rup/ri'l's 1•1Jr.nrrlt'r.,. 

PRM -27080 li.•t 646 ..... .. ..... . 

J~fX-80F"i' •am• "• :•IX, 0 u•Jlh (n, '''"' f•WI 
PK l ·-270 2 Lr~• '7J5 . . . . . . 

111il ..'{ - .I 00 2.i.'111J(i,1mt , rou.~ J'H1111tt·nc-.· 1.1mrl1 r}', Hl•111·lu)~~1. 
l"•~i..111/.w~•rm s.,1r1.J1.Mnr,., 1,jp ti• .1S' ptl/H"T, frrrfr4rir f~··~ l.• 
P'•'"' "''~ 1dt/1• 1lflJlr~ttr~•lt• ~rur~ur frRI~ 1 xlX dor main.--. ''I 
I 'lJ.'i, pN.JJ,:rtrm IYJtl Mr (01111 lta rullmil 
P H !·27 100 Lr i' · 945 ... . . .. ....... $795.00 


Pn A-2 7'6' 1 . • riul ;,. tn/ri rl! . . . • 6'9.9ri 
PH -:!70AH Setif•l i1.i If 8: :.t.K buffer $ M<i,.9r.i 
PHA-27Gfl ' /J.ppf1· nml 74 .9!:'> 
PH ·27GK2 .4pplr· mblt· , ..... $22.91> 
PHA •27flfl6 IEf;f; 4/ib' rord ... $.'>2.95 
PHA -270 7 TRS-XIJ oobJ<' . . ...•.. . .. ::132.9.., 
PH ·2'1085 Graftrax II .......... , . 95.0U 
PH •lf{Otl:l Exira rj!Jbrm ...... , , , , J<l.9-­

57.i.,95 

Accessories for TRS~80 

DISK DRIVE for TR a80 
~.?" 11HJr~ .Ci>>rlli;Ji', ¥•~1<'~ {rut,·r, -ro mu·~ l•~tl; frttPQlcli, l20 
dOJ• lll'f[n"Qtll,'.". 

1lf ~t· l 2.4 O at.re 8125.00 Ht •, . . . • $ll25.oo 

8" DISK DRlVES for MODEL Il 
2 dooblc rfcn•iiY drfr 1Yi#1 Nbiratt. pawtr•i;ppl)•, & ~b!~• 
END·OOO 33 Kit ..... , .. .. . .. .. .. 1050.00 
END-000434- A embfed , . , ..•• , • , 1260.00 
W A-~036A Co.ble {r a~ir-ed) ... . .. .• 5.29,.96 

16K Atari ... $859.95 
ATAH.l 800 - A!<ln 

( ~mp/.•'/r P.''"'"'ai ""flP.111"' l Ht llig/J rt\Riii.1~,,. Mf 
K"4.1,nJ1~1: • bmlt·irr Rf.' mr.Jd.uhrlor, 11 nJIJlrulll'r ptJJ"U, utfl'mal 
•ptUk.•r, 161\ H.~ .~I 8'. K 11:0,\1 


• 

JO 

, l ' 0.20110;\ !fjI( llt-nrr 8f)O ' ' •• ' ' • ' • 

Alu ri !!00 wilh a2 K ,o f R AM . . .. . . 


~111ri 0-0 wiLli 4!!K of RAM 
'0·204 ·; J KA.Cari 400 .. , , .. - . 


IHSM .3 30RJ 0 Dish drwe , .. 

MSM -~Sll .s, lJf•al drh<~ ,•....•. 


- r.OGO 50 i11frr/ac · 

~:x. 1'6 53 K 16K RAM module . .... . 

1-2.l l IH 1005 Vi -ica fr 


16K MEMORY UPGRADE 
.·\rid /IJK of Hi t.If In .,,.,, Tfl, ii, A.pp.II', '" E:udy in JrDI 

'"'lllrl»~ W•·'1~ 8fJIJ rlwaim1J>' of 1.1i~,, 161\' NAM 

~pR,rad••M u hit:lr ttif'fodf' th appr11pri4 h' r11t·i71UI)'" ~lu'ps fa• 

'11"'4"L"rfrrd b'}t· t 1.t numu/rrctufi•rl~ n.11 n«1'Jtx.ar~\ ' JltrJt~r 

hh>l'A•• , (no.1¥prt.ii."lf 01 trurltmt . nmJ uuf I .)·t~ar 11uaranttt. 

MEX· l6JOOK TNS· kit ........... , 25.00 

ME ' -HIJOl K Apple kit . . . . . . . . . . . . . .,,25-. 00 

ME ' ·16J02K Exicl:..Jli1 .. .. • .. . . . .. 26.00 


16K RAl'll llrd - Ii ·ro oft 
IT~cr.• j• /i/<' <1/ra ./ K i 

MEX-16300A A & T ......... .. 


Z-80"' AnD for APPLE 
Tu:YJ ntmpldcrw i11 ant", Z~ Ill & 0502.. mor._• rhan drmbf,,,_. Ou• 
pm• r 6.- pountinl 11{ ,\Ymr il1tpl.-, m"1"d"• Z·b'IJ' CPU c-arrl, 
Cf' .11 :LZ. & B.A IC- ' 

PX-:10800A A & T .. .. ... , ... , . 299.915 

PPLE CLO K • Ca1 Comp 
Hr-al tmir l'lt1rk 141. bttlin~y ltttek ~Mp 

1'

' 

l./'.
0 

I · 2030A A & T .. . .. .. .. .. .. JOH.95 

8" m K. ONTROLLER 
N~1< · (rum y,.,., CumP"ltv, si1v;/,. (Ir d"u"1•' ilkd. 8i1>11t~ M 
001 M.• d,.,..; !! . rotftPllUb/'4n'rJ. DOS :12 3-1, l'<JJ<cal. · ('PM , 
2.2. SJur1tan Qamr mJltp<ltrlN,• 
IOD-2700 A di T ... , . . . . . .. . . . . . . $409.95 

SNom E for APPLE 
C'tJll trol/f•r. 0()~' ruvJ .. dnu.bfi... r/NJ$.i ty dtif 11!•, t'abmr,. 
''"'' •'r -•~ppl,., · r<i bl~• 
Sp ci11I PR k ge Pri e Kit , 13-99.95 

PRINTER lNTERFA "'E - . .S. 
c,.n~m1un tyµr }I() rard LI I finltl-Odlt• 

101·204 i A & T .. .. ............ $9!1.95 


AJO, A 10, APIO - S.S.M. 
Pa;al/d & smal mt~rfacr for «ll T A.l>PI~ 1·tt Byt Pi: 11) 

l0l-20G()k Pa r & ~t•rki t ....... , , , . ._139.9'5 
[0l·IW50 Par & 'i!r A & .T . . • . . . . SH19.9ti 
101-2052K. riaf kii .. • . .. . . . .. . . . . . . S9.95 
Iol.2-0o2A ;;ricl 1t & T , .. ,... .. . . S99.9G 
101-20G4K Parall~/ llit , , .......... . .. $69.9.G 
IOM!Oll<I Parallel A & T 9..95 

A4 .S.M. 
/J;;A'E. .J Cf)JJtrocf/rr, r...et s"11p}~ llaiic romma.nd•, 
irtrludd firma•or~ a11d mb/1!, I 'l'llI gunrn11ltt. (• If Ap'll 
llyrr Pl!. 1/J 
JOX. 74: BA A & T . . . . .. • .. . .. .. $899.96 

LTI ARD · Mtn., ompu.ter 
1"hrn-- rnnU m 11Jtl',' Jlml «ilffl•' rlr 4• 1 ttlP-ndur-. l!Tml w r1.,.fac-r, 

J'r~"qlff'"I i r1frr{11n• · <rll ~1r1 otJr mnf. 

JOX-:.!:~OOA A · 1' 1'99.95 

Apple-CAT· o ation 
of1u·41 rr 11di•ctablr 1200 or 300 bttud, d.ir.;"rt ('(J1l rt ·¥ <1Hrri> 

t11LSr..•i1 r auln-.ditJ.I, il vi/t.ary 3¥ 1.:·Ul~ RS2J2C "'0-1'1.I port far 
IJ!fflf~·T. 

IO 1·5232 'ave 50.0(J!!! .... , . .. 326.GO 

t-i ~O:/ /T1t-11plfr4·r rrr#r t1Jpl~am1tJ1l'rif' di.~pifl .\, fJf'ilrt1 1, J.:· 
A•1 1

1
'l 1lrmud, and f"oWJp/,M.t' ~Jtliotf"f(t'frwrn' rru:inr.iot.1 

Ir ·50165 Ill" AIM .. . . ... 24 .9 
Pl · 50,Hr ·1K AIM ... 

S .F K-7"1!lllOOORE: 8K BASIC ROM 
, Fl" -64 r.011004 !': •I K "~ rmMer ROM 
P ,' X.O.'lQ J>r.mw ~r•PPI.' ......... . .. . 
Jo;NX · 00002 Em:fo ure .. . .... , • 

Iii A I.If.. ~K IM IC. II''"'"' .•'llPf'h'. & Pt1rl•»~r·· 
Specia I pack a~ pd<' '- 6'75.0{1 

7...-80" TAHTEU KIT· D y tei:n s 
c;,,,,1r1.i,. Z 'll' r ..ml'"'''' '' 1M J'M.\I, llfl.\P, I 0 d1•11!~ .1 . 

) 0 i'-MH.1 rrl. ftHrn,,,.al. czmJ ~· ~~>.-,' 0 rt..a. 
PS-:UlOlON Kit . . .........•. , ,3{>9.9'5 

. ;~OO lOA A & 1' • . . . . . • . . 5459,!15 

M- I - ynerl k ' lem 
·°""iof~· 1"•1rn mm1"'1"' 1<1r/1IA'11/ Ii.~ .U. iK, of IW.U, "' f"'d, 

1' 1.f,Jt>.plir\'~ :,>fJ,,Jir &'. 00 ""!"Hi- r1rr~·r/.ru1· OJ• ~1.iaffl 

Pl ·51 0201\ A & 1· .. , .. . . . . . . S;WU.15 

Video Terminals 

\ lEWPJONT. ADD 
J.A•rarltlJh~ l,.,·.\IHK'uti. ,q•rrol h~"\'l.12t • 1nt•·1fr11 r f...,~r1 ml'1·..1 
/rr1m I UJ (.o P~.20tJ.. nr1~J/lfU.~ l"rml t11flilJ'l.iit 1turl, '!J ·i; J ~l1,,.t1i10·. 
lillfff>./, ~ v ·1111 ..-11~ mrt•nJaf1t11Jtd C"IJfJfllf'Jrt' "" ' "" 

Vl1'1'·5QI2U Saf•• l'rin-<I r,,,1!1 .95 

TELE I DBO 900 
/J.i-.1~rlmf.rl.r• k1•\"htt11Jrd~ :.·p/11 M "lt'1"J' rn~/~ I.Im· f~r1·k, 1"11 IJ1 I rWT. 
J>r1 m11tmr'fl~'1· lrm1·r~1m .t·n (•Pl ,..·rn,· r• .....r...i•u-... 11m1•, f111//1•r1vJ 
a~.'l'r'linr_, pt.J.ff , r-1 ..lo l[J tint ma~nJI, ,...,, r.·... ~ . 'fu'"IL'il.. Yi rmr11nt· 
111Jr h\•( irn~·ml 1'.:Jn-ur~· 
VD'l'·90J :.!50 Ut;t l/95 t11J fl!l5.00 ' 

Video Monitors 
Led I mdek 

RrnS!ln1abl,\ pn'C't'd i,ti/m IJ'l\Ollt t11o.r:1 

D~I- 01210 Vid~o JOO J.2'" B& W .. ~ 139.95 
vr> 1-801230 Vfdro !00·8fJ 12·· B · W ... 179. 5 

M-8012150 12" Gr er1 Pho. wr , ... SHl!l.115 
· 801810 13H Colar 1 . . . . . . . . . . . a7!1.9~ 

2" COLOR MO ITOR - NEC 
Hi0 ru mQnilor "itlt aoo'io .t «!J/pl-i.rro ('djl~ 

VD -6 51212 Col.or Manilar , . , ..•. $479.9111 

12~ GREEN CREE E 
Z<I MU;, P31 pho1p~ar •••"<Im m1miru1 11•if~ Q/M/1,0, 

l':xaplm.na.U~ ltiglr r r•t•o~ ¥ A fa.tU4l'41.1·r- monrr.w 111J m 
t••ry rra•o~abl~ fmtr: 
V DM-651200 12" manilor . , ..... . . 

l. S, /JJt>ii" fl~J[ LT'"'"''' fa.r "I' Ill J~ ':l'!l/MI· 
• M • ·3200 A & T . , . , , , .,3fi .99 

!'!Pt,•nrmur lu rrdi"nut \ r11dr1.J.1t fP'Jtl / ~·m ....... ·f 
, M · .;:noo Withu111 rfo,,.', c.tm.5t 
• ME-::n01 • -1.50. IVjth tjw r , , , . , . 


111 

http:fl!l5.00
http:ftHrn,,,.al
http:13-99.95
http:n�1'Jtx.ar
http:5.29,.96
http:adJ'udalJ.lt
http:269.~.oo


- - -

- -

Grand Opening Sale 

- - Circle l87 on Inquiry caret 

******San Diego****** Hawthorne****** Woodland Hills****** 


S-100 PROM Boards 

PB-1 - S. 
UO.!I, n 16 EPROM IKia td with b~llN~ Prt1Xrt1mmer 

MEM· 99•lUOK Kit . - . _... .. - -.. . - . . 154.95 
1'itEM-991}]0A A & T .... , . ... . . ... . 219.95 

PRO~l-100 - SD System!! ·­
ams. 21u;, :~ 2. n.s &! UIS £ PIWM p.-ogramm.cr 

U::l\1 · 99520K Kit ... , . .•.. , , . ... . . $219.95 
rEhf·99~20A Jade A & T . . . . .. . .. $269.96 

EPRO BOARD ~ Jade 
/fl/( ar 3:2 1>Ri 2to$';; (Jf 2116'~. 1K lla~ll.da:ry 

MEM·l6230K Kil - , , . - - - . ... - - - -- - - . f7&.96 
MEM-1623.0A A & ·:r ...... ... ·-- -·- ene.&G 

S-100 Video 
VB-3 ·S .S.~ . 


1fikltor<l~W•• :U li11~~ ~rpandable to BfJ ~ J for II {"111 p.agr 

<tflntt. ~JJP"fltloor:w: r.ur, ~56ui~rdefinoo~ymoo~. 160x 

1112 Jlmphmt mtttd.t . m~mory nccpp~. A,,.. ~~JI .l;;iard 

l dlJHJlt 

OV~ 1095K 4 MHz kit . , , ·-- - · · · --· S:H9.95 
JOV.1G9M ~MHz A & T ·---- · . . . . 31Ml5 
lOV•1096"K rl' x 48 fJpRradt' . . . . - . . . . 39·.95 

DB-B024 - SD Systems 
brJ i ~ I· O mapp ~ i•idro h<>~rd wi!lt Joryooarcl 110, a.nd 

Qn /><Jard Z.!tM •. 

10 -I020K K ft ... . .... .... ........ 399 .95 

IOV- 020A Jadt?.4 & T .. ..•.•• . .•• 459.95 


mEO BOARD • S .S.M. 
M ~M~<N~'· , 16 li~~ ns '18 maim '"' 8"'P~u:a.!1rll 
J1pp1,r fmi "' rt1 1 P ;\~qcn clu::i.radil"r in. 11r..mbu.;:, 11ymbotM, 
rmd Jtr •' k INr"rs.. nw-1rtml. r~~'~elb/inMng ~idro. "100­
lOV- l 051 K Kil .... _. _.. ___ . .. ... .. 149.95 
10 -105lA A & T .. . .. ··--· · ---- · . $2:]9.95 I 

lO • I 051 B Bart• boa rd . - - -.... - -... - :14 .l;l5 

Motherboards 
ISO-BUS - Jad 

s-r1~~d . wnpl~. o ml u" mlt! · 11 ~.-.1..r mo.thuootJrd 
6 Slat (IP.~# , 8 ~) 

MB -GEil B Bare board .. , .........• , 19.9J> 

~m -<Ill I K Kit _- - . . , ......... - . .. .. .. 39.95 

MDS-106JA 1\ & T ................. , $49.95 


Ill 'Ja.J ~~ J: S w} 


MBS-J2 1B n~r·· n()tirtl - - .. . .. - - .. . - . ' 29.95 

MB~ -l2JK Kit . . ... , . .. - . ,, ...... , .. , 69.95 

MBS-12]A A & 1· __ .. . __ ... .. _.. .. . - . $89.9 w> 


l lod (J"" V. # 1t: 8~"J 
m ·UIIB Bare board ,, ... ,, - - .... - . 49.9~I

MB · l 1K Krr . . . . __ ... __ .. . - - - 99.95 
MB. · SIA A& T. ·--·· · ·--- · ·----- ·-139.95 

Mainfran1e:s 
MAl FRA .IE • Ca Comp Sy 

:t.2 .r r..,r ·s'.. JOO momfrau11 il' a•tl'I 2fJ amp f:KM ~r iMP'"1.v 

-J rnrnD- Kit . . . . . . . . . . . . . ...$329.95 
- J I2 1116 tl & T _ . . . _. . . . ,$3'99.91; 

m r{ 'IArNrR ME ~ .P'. . 
U1ira1 ~ J ,111 - 1inn•s and 111 1'1 , 1.~r ,-;.. 100 .,y rr•m .A.t1r,p (' trr • 1 ~ 
rJ11...i11f r ,, /1111 .·J' •11Jli r.!. .\ fo ~ m o l .h i"'ff11"1 rd & ro rd t"fl,:..•, P'JU:r r 

.lrl r1J~'J.·• ../JiJrr ~ 1~1 .IJ ..: . /1J,!lrt•tl "''1t rr-fr, trr~ 1j r1~1i1 •r JJU~,/~"~U11rud 
/1 • orL1 1~·, 

1<;~ s.112:12•• aitJJ ~:;amp p. _ . . __ . $699.95 

S-100 Memory S-100 CPU 
MEMORY BANK ~ Jade 

4 ffh, IA'#-;~: !';. /OO. ban.Ir sl'IKrablr, R '>' I bit , 
l':rpand<.hll' fram IBK to fi.il( 
MEM-997308 Bar~ board ... , ........ $49.95 
MEM·99130K Kir, no RAM .... _... $199.95 
MEM-l6730K 16X kit ... _.... _. - .. S2I9.95 
MEM-3 273 lK 32K kit . - . - ..... - . .. $239.95 
MEM· 8732K 4 K kit ....... . - _- - . $259.95 
l'llEM ·64733K MK kit , ..• , , . , • . . •. 279.95 
A embll!d & I sted • • .. .. • .. .. .. . . add 50.00 

EXPANDORAM II - S D Systems CB-2 Z-80 CPU • S .S.M. 
4 !lfHk RA f boo I'd 4:xp1i11d<G bl~ from 1GK to 64K 2 or 4 . 11/z Z.80 CPU bo<icrd wit.Ii prot•i•ion (or "P to /J_K<>{ 


MEM-166301K J6K hit . , , , .... , . . •. $275.95 
 .ROM or 4K of JtA .!don b<>1Ltd, r:rr~ndrd aildrd ...1JI, 1E£1i: 

MEM63263l K 32K ltit ... , . , . .. .. • . 295.95 
 S-100, fronl fHJJUI ~mp12tibr~. 

IEM-48632K 4 K ltit . , . , .... , . . • . 315.95 CP -aoaoOK Kit ' '. ' '' ..... '...... S2-39'.9i!i 

tEM·6463SK 64K ltil •.. .. . . . .. .. • 335.95 
 CP -30300A A & T ..... ......... . $2991.95 


As1>embled & tested ...•.... , •.•. , , dd 50.00 


2810 z-so• CPU - CBI Comp Sy64K RAJ\ol - Calif Computer Sy 2N ~1H~ z, A. CPU with ,qs,.232curiGl110P<Jft (j ridon­
4 MHz ban.Ir port I ban.Ir b)'tr tdrr:tablc, urt~nrl...J boa rd MOSS 2 2 monjlor PRO. f , (ront P<J"rl ~ompatib.rr. 
aridrt!-nm , 16/{ 1i.,,.i. sdectablr. Pf/ANTOM lin£ al/au;1 CPU-30400A A & T .. ... , , .. .. . . .. 269.95 
mcmtlry tlrJ<!rfoy, 8o/l0 I Z80 I f rant pan.ti rom,pa11'bt,,_ 

l'ltEM-64565A A & T ·--- · .......... 575.00 
 BC¥200 • D yetem 

1 !tfHt Z-80• CPU 1o•tl1 &~ri'"I & ptt,rtt,/I~ 110pori1, i.p i<l- K 
64K STATIC RA.l\t - :riter:n. l'tlerch. of ori-~d PROM, slJ/tllXl' P""61G"'llrl~bl~ b~~d •4l<' 


6-ti( 1U1t•!' ._ 100 RA ·r cant l/0 /6K &mh, up Ill 8 Mlk 
 11rn<'ral0r, 1K af an·lioard RAM, Z·BO .C-TC. 
l\tEM.-64400.A A & T . - - ..... - . - .. 8825.00 CPC-31)200 1<: Kit ... - . - . , .. . - - - - . .. 5339.~ 

P -30200A Jade A & T . . · -- - - · . , 699.915 
32K. STATI RA I· Jnde THE BIG z• · Jad@

2 OT 4 MHz ~:cp<mdsbl~ ar<1trt' RA r board u ':111..tl.'< z or 4 MH~ •wltch~blt ZfifJ • CPU ivillt er i<1 r 110,
MEM-16151K l6K4MH:kit ··· --- $Hl9.9i;i «o=omoda te:t :J7(}8. 21l6. or 2732 EPB.OM. 0011.t NI t.et· f~M'l 

~ml'll· 821 5i1\ J2K 4 MH: /til .. . - - - S2:99.9l'l 
 75 m 9600 

A ~mbled & lt$lt>d , ...... , . . • . . . . sdd 50.QO 
 ·p -30201K Kit __.. ___ _... . ___. . . Sl39.H 

CP -30'.201/\ A & T · - --- · . .. ·- - -- - SU!9.lll'JI 6K STATIC RAM w l\iem I\forch.ant -, 02 b aNf . . · ----- · - ·. ar..oo 
-t MH~ l~K ,t.,ti<' JlAJ.f baa_rd, 1KE1': S 0100, ban1' s.-ln:talil.. 

l"hrmlum capab./,.y, atl.d~8'J bl,· rr1 ·IK l>.loclts. "di50bfc..al.>I.•" 

1111 IK s.c;;?'nl~Jtf ~ t' lf'l1d1--d ndd,~.u~ lrw.1 ptJU'f'T 


MEM·UH71A A & T ,, ... ,,....... 174.95 


S-100 Disk Controller 

DOUBLE-D w Jade 
D® bl~ Mn sit)' roirl,oll~r1 ·itlr lhl!' in#d~ tmc~. Ol'l· ixxird Z. 
8DJ\ •. pri11ttt port, /f.:J.;I! •",JOO. can (und,on fll'l an 
mfrnupr rlntre-11 btdi 

IOD·1200K Kil , .. .. . .. . .. .. . .. . 299.95 

IOD·I2:1l0A A & T .. , ...... , • . .. .. 375.00 
 l25.00 
IOD-1200B Bare board .............. $59.95 
 IJ'. VA 'f' JOO boa ird . duttl rom•u t modem 

[Ql1-l'i201A Special .safo price ,, ,, , . .169.90 
VER AFLOPPY ll - D System!! 

A U1'0 ·CA1' Autu anKlLvt ar111iall', dlf~tj c<Jl l rll'dNrw Ju..,blr dt:n.ldy c<mrroll~r far bat},- 8" & 5'4* 
lOM·5230A Special sale price . . . . . 239.95JOD·il6{)K Kit .... . ............... $339.95 


100·116'0 A & T ------····-·····. $379.95 
 MARTMODEM - Hayes 
, _ SopJusl•catM d;rtt'l·<OJtnffl Wl<H>l'lllU' •r/ al.lto-d•al m<></ffll,

DOUBLE DEN [TY - a.I omp tou~MooforwllldUili11g. H.S.'l32Cint.rrfact!..pn/J:l,'ramr100bit 
51;• mid • di.d· rnnlmll~r..<mJ!./1• ,..,-Jaublrnr1111r;r, w1rl• IOM-~400A marimodem .. , . _... . , '269.95 
orJ /""'rd /Jooi /ood"' ROM. at•d frtt CPi M 2.z• and _ __ . -- ,••••••••• 
mff,utrrl rt. _ ·-~ _1369 96
100- •3oo A & 1' ····--- · ··----··· " Place Orders Toll Free I 

Co11tin ii.tat u_ . Inside IJ/ifurnfa IS-100 I/O 
SQOa 21-5500 800-262-1710 

, 1'·ur Tf'i'Jwr.f'rrl lnq11irtt11 or('" ·rt1m11·.- .S.. 11"'4•U'i1, .ra il. I 
.P.I. ··Jade • · 213-973-7707 

01.lr II<'•<' l t O ~ard wiJh 2 SJO... 4 c;c.~~. and 11-'!<J • . . ­
l01 · 104-5K 2 CTC'1!, 1 10 , 1 PIO . . 179.1.15 ~ _,,.. "'!m:W 
lOJ -1 4.SA A & T . . ,, ... . ...... .. . 23 1.1.1.l.!) I ....~ ...... I 
101-Hl<1·6K ·1 CTC' . 2 10·__ 1PW 219. 1.15 Computer Products 
IOJ-1046 A & T · · ------ · · · -- · - ··· $299.!l.5 I . ­
101·1 <J5B &;,r bo-ord w l maru..al , . - ' 41M15 4901 W. lfosccran.s, Hm1•rlwnie. Ca !I02M! 

T ~l llMS of SAL~:, {", •h. ~h..,k.M, cr-..li1 e1ml... ~• I 
I/Ow4 w , ,M. I 'll r~hO•-" (} rdn• frnm ~unnfii"d f•rm~ 11nd i 11•Citu!irm11.II I2 ~l'na! I (.)part• p/.,. 2 psral/4:1 Ii 0 f,luft8 MinImil m Ord~~ .rn.uo. f "111i r...mi ....id 11 Lo dd fo "' 

101-lOI OK .Kit · ·· ·----· · ""' ...... . 1.79.95 I• • ~ . Min 1m~rn h i~11m11 & 1>1111dhn'1 •hllfll~ ·loo ' , 
JOl - 1OUIA A & T ....... ,, , $2~9.915 • l'r dni: .& ""a'U hilit~ 11bJ;:;ec 10 ehan~<! ,. 

IOl - lOlOB &m boord , . , .... , .... $3.5.00 --········ 

http:219.1.15
http:179.1.15
http:ompatib.rr
http:MEM-1623.0A
http:p.-ogramm.cr


l1 NTELLIG1EN1T VIDEO l1/0 FOR S-100 BUS 

v~o-x 
The VIO~X Vld.oo I/0 Inmrlace for the 

s-100 bus provides leatures equal to mosl 
inlel ligent terminals both eflf:olenUy and 
economically. II al lows the use or slandlard 
keyboards and CRT monilors In con)unc· 
t r.on with existing hardware and software. It 
wl II operate wilh no addilionel overhead In 
S-100 systems regardless of processo or 
system speed. 

Through the use ol lhe Intel 8275 CRT 
cot1tr·Oller wilh an onboard .aoB5 processor 
and 41< memory, the V~O-X lnterfa,ee oper· 
ales indepen diJnlly of the host system and 
commun lcates ,..1a two ports, ·thus elimi· 
oating the ntffid for hosl memory spa.co. 
The screen dis.play rate Is elfectiYely eo.ooo 
baud. 

The V10-X1 provides en 80 onaracler by 
25 lin!l format (24 lines plus status line) 
using a 5 x 7 character sel in a 7 x 10 dol 
mat.nix 10 d isplay ~e full opper and lo~r 
case ASCII al phanum~:ric 96 prinlable 
characwr set (lriciudln.g 1rue descenders} 
with 32 special characlers for es.cape and 
conlml characters. An op~iona l 2732 
characi.er gi:merator js a~allable which 
allows an alternate 7 x 10 ooruiguous 
grapliios character !>et 

~l •obutod b)' . 

The ViO·X2 al so ofl rs an 8-0 character 
by 25 l ine 1ormat but uses a 7 x 7 character 
oot in a 9, x 1Odol maMx a~lowing l'ligh­
resolution characlers lo be used. This 
modei atso includes expanded lir'11iiware lor 
block mode editing and' light pen localion. 
Conliguous graphics characters are nol 
supported. 

Bol:h mOdels support a fu II sel 01 control 
charac~ers and escape sequences, [nclud­
ing conirols for vldeo atlri butes. curs<ir 
locMion and posilioni119, cursor logg le, 
and soroll speed. An <inboard Real Time 
Clock (RTC) is dlep1ayed in the sterns line 
and may b9 read or set from tho host 
syslem. A Cllecksu m test Is performed on 
Power-up on the fdrmware EPRO M. 

Video attributes provided by the 
62 75 In lh& VIO&X I ric1ude: 

• FLASH CH.ARACTER 
• INVEASE CHARACTER 
• UN DEALI NE CHARACTER or 
• AlT. OHIARAC'TER SET 
• 0 1 M CHARACTER 

The above ~unclions may be toggled 
l:ogelher or separalely. 

The boarcl may be addressed' at any p0<rl 
pair In lhe l1EEE 1396 (S·100} 110$1 :s.yslem. 
Slalw and dala ports may be swapped it 
necessary. Inputs are prO\ltded for parallel 
lc:eyboar<I e.nd for I igllt pen as wel l as an 
oulpul for audio signalling'. The intam:Jpl 
swcture is comptete1y oomp.alil>le wi ll'! 
IYgilal Aeseareh"s MPIM 

WW COMPONENT SUP1PLY INC. 

Addiiional lea.tures include: 

• HIGH SPE E0 OPERATION 
• PORT MAPPED IEEE S-100 

'INTERFACE 
• FORWARD/REVERSE SCROLL or 
• PROTECTED SCREEN FIELDS 
• CO N'VERSATIONAL or BLOCK 

MODE (opt} 
• I NTEARUPT OPERATION 
• CUSTOM CH.ARACT8R SET 
• CONTROL CHARACTERS 
• ESCAPE CHARACTER 

COMMANDS 
• I NTELLI GtENT TERMINAL 

EMULATION1 
• TVll'O PAGE SCREEN MEMORY 

VIO·X1 - ao x 25 5 X7 A & T $295.00 
Co""'6rsallon11I Mode 

V10-X2 - aQ x 25 7 x 7 A. & T $345<.00 
Cof!WJrsaO.onal & Bloc Modes 

Circle ,395 Oil l11q u I ry c.arct 



0 

CA~ifot_1NiA Di.G~TAl 

Past Off Ice Box 3097 B • Torrance, Cahforn1a 90503 


64KOYNAMIC 

s.1 .1 .•ss 
4104 1Co&· ' '97!> 

161!( DYNAMIC 

s2. 10 

16KSTATlC 
$13.95 

2167 2(1011$. 

2716EPROM 
s4 

1 
95 

2732 EPROM 
SALE $8.95 

•lf-tn 

... 1J1 .; un 
~n. ~ \ . 
:r;; 1 1 lrl-'flt•lt 

i ._, lr1 h'l 
;.: • r• T l 
:·~1 11 

STATIC 
J~-+-

l,l l.() j. 

1.1 .. •. t:> 
J, :.r.1 '1. ~.Lj, 

I.~:. .~) 
I. !..~'.'1 l."1 

D .:. ~Ii 
1.iri' ... :!"1 

EPRCM 
L !t.l .:.sa 

'4• ~I, 4. !10 
v. t>~ I .QO 
J . tl() 9, ~,,, 

:?l. ;o 1_1_00 

I Oil• Ito> 
.J~ 

I. 3!.::i' 
!.- i1 2. 10 
.1~ nv ;!. ?1 
1.:i. l.IJO 
.a.:; 4.H 
•· D> 3. 1-. 

MEMOREX 
8"DllSKETTE.S 

26 Megab)'te 
Hard Disk Drive 

·from 

GEORGE MORROW'S 
Thinker Toys 

5 3495 

$25 

S-100 Mother Board $35 

Quiet 
Susi 
'IMSAI 
1.8 Slot 

CAL·M18 

SW.ITCHES 

-

,, 

NEW 
from 

Sh119art 
Teclu:ioloBY 

Mtgabyte 
Hard Di sk Ori-we 

i-'.:.C"kn,a:L-.d lr:1 Lile Aim - tJ:1~•l1;1J) a~1.u 
lil:11"d !i l/L' '"ltuno1•JI)' ,tlsk rtnvt. 
l11t" Ji1h~r 1 " ll1i r ly lLn I!• ... II 1ch d!lt ~6.J.U Jl)C llL\iH 
r.mlt•rmuU 1• IL IM:Cl.'••e• d.ua l cc~~ f.ilil ll 70 11 Uh· 
1.cconds] d l r .i.n fer• d.1~ Lwrnn• limt1ii (a t~r .'i,(f 
11 C-QJi Dh A (lt:r fl(• 1~'°'15, • 

l'Mi: .'iTr,ar. IH ( 1r1n• a.~~Lltd to p!!"Otcc-, 11w: ni 111.1 ff•u111 
Cll'li'LroamurJ'.:it c:mt.:11n·lnnLic:R . H•-qt.iJreoe uo ty PC "''"l~~~il. 
Uu uJ C;•1.IL(1lrn :. (JJ..:L~,,J !\ 11-1'' PBC Josu r e. 
:i"l'.i(l(i a.lrlv • '1.:1d ,..,.,. •r 1un-11J", 

Shu ii: a. _,.\_s nc~.alf"ll !N\-ll)(J rc-moYoabl 1-· 

me-du dL11k drlvc tot" D.bov....· pne:k.:. r . .1.dd: 

Regulated
IPewer Supply 

5VOLT SAMP 

~1500 

~300 



oNTROL World'• BHtSellln•Pnnter 

DATA £PSO 
~ L416MATRIXPRINTER MXSO 
1395 

t.~pnn.i nro qu.ality prlnlln9 
1\ k4 1'>1 rrflm..t• "'"'"1tn)i' k1I m.w. C".."ft l l1U,tio.IJt 1h1• \I'\ 1111. • 

f•l'th.. lnr II ~"""' \lot.I .. 1 li~-L· ,., II ···II ~' .. n:- '~~ 
un11nLolr1 mir;1rt .. \r.\.Jn\ ... 11t\d&o.hmfp•111l111 • ..irtt""lh 

-..Jn ,1 lilf.IS 1.•I I"' rh 1.· J1lti.-r-.nt.1,.1o.cnl•m.1fa•rt~ ""'111111 L.MIImmediate Deliveryiln a. do.1.rk corn u r ot C<xlLrol 0.aL 
Yi'il..rehaue our •cCXJt• ha.ve: r~ccmlly 1 

..... 11mm11i.i..1!'o.- n..•..1rlL .Jn\ rnnlm,;_ ,.,...,...,•rm."tll 

ll.J1t"li.•1ul r"'1f11tr.; L1,.:.11>' ,...,1.
c • .11l~ il. •m.'1.!J qu.Mtll)' ol br-.anid new~ vlnl..iJs;ie Hlo'i'I. ConLriul Dot u C -·O TTrnLrlx prlnh·r• 1 

T l • C L - i ~ 0 ¥ms JictSlp~d for x1: r ;:a, he.ivy rft.iLy l11ch.1 Cir( ul .11~· I Ir:- 1LIC.:1 •.. Pl L~.1o1 1• t1u •lut 

ca11 fus.t.! thu1. Mrork hor.!le prinle!r wl01 Lht! r.Jt!'K h:n.• cue1 Ln•p()l1: • 
Tl:.u umt prlnls n !111l !)6 c'hu-.aC:1u r ASCII• 1-1~ C'OOA•1rvu.,LV't· 1;:1 chi f",LClt"l" I secai<l. 
uni ~ifolP)·L• buffer a.<:cqit• RS232' 1i1:nal• u.1J110 !.tij(ll) 1t.a1.1~I. V1•rtl<::.:iil f'1,.1rt1~• iti.a1rro1 \.llllt 
prnv~i:IL!-. 11.d1jad fie-ic1bllhy !or b.uln C:S91 11ppllc tl.LICl"l.1. "J" l1re C [.. - -Ii l t1 hill al !1pli.L rnman· 
pawi=~ tr.io•fof"mv to !low 01, l fl r10Lt11."e• bcl'illleL-a LJ 1' "1tid '..!:!ID YDl1t•­

Only $4 
1.f ~h..""1.·..1 ln11•. "l I'"' N 1:r..1rh1~- .h r1.11'1, f1•r111~

75 1h..in.l'm,c. lt't·•ltor••l·l.1.f'tl.u1!1 •• 1111,.1!•• .. •in.n1ol.-. l:t.r 
J.K1b111,i.l,hit"!L'.11!"'6\ .... J'f 'iol:h1tl'1~ t I' I • ull' I 

\I\ '•I''' 1•11u.­ \11Jn.­ /ll:ll n 1l• 1 ~l1.J1•1 
ft.Ir.IL .1.ll1Jt°.l..,.I.. rr•• r.1n,.:.1 

hrL51;ta11.l co•1 ot Ute prlntc- r u c-11tam1:1.1cd mt $~L00(l. Cnll.to.nila IJL~i ,o1 hlo1,1, out pnct• 
i~ mJ)' l ,:w:;_ Shlpp cU V'I moto.r rr-ch:tu l.ni r ih..;LD~ 11c.JJuc:I c011t.:11ln-er11.. ~P't.: -C'L·UU 

NECSpi1nwriter 
551121P/S, 

8 279· 

•--­ -~-

,:~.~~ 

560G 
91,3 ·95 

p ..300 
P-600 

s4500 
ss·1so1 

PRINTERS 
1·1·•· .lolXl!l Piii. "'-'<.•g 111\ Nl:C:<S• h~n-. L Fn.:-.~··•Of-• · ~... 
t.p.11a .lil"'l.IGl T 1•J1t.ILUOJ !tH Nt.Cli51n 1 .. ~ f'llh"J-:!.1•6f11 211.l 

Tt: ISi ir•t Fil\ oO I•·11,1{ .!ot'.\IQO l •M>L~IOO •t\ "...... I .a_.00 P'lt·\Jl"oQG 1: ... l 1.dJl1..llJ P llt.'10 II ~ ' 
..\a.w,. .. ...01 jrfi\.!n!JJ JU:l "" 1a.U P'Rl.11:.: till 

'irl••.f•l11 ~'"' l'"Hl\UO 107!1 Liu .., ., l'"llf"l ·~~ m_ J• 111 r r1r. l l<Jl(r.IUJ(i, 10!> l'~lrt.1P9 tY'i t"I rU:!IJt.. IP.J:".i 

11.t~ T• • "'1 PJt(i",4QC. u,.n T~~~ lt'11 HQI FRTltlOJL i1.r1 

lh.Jhla !I~ P'Jl!U6lKI 2UD r"z. l:.1 llDL.: 1-"ILr'llQC ~ 1:.i:i. 

111,i.J11.1 IJ11J Mtt,U.!JO 2'.JSO 1"'-«ilt'O:oi'ik.1 1111;1 PR.4-11.llJI I> 
~it..i~r· l~D r·1m1•0 H>'i Cftllftn.;.f il'.'li l" llC'il.i:lll ' 
llaL.11.lf&l!lill<:i 1• 11 1>110 ll'ID Cnilrlmi.£1 ":.Jt.i 1• tL(.....,Dl 1 

' ' ~ :'l"r"".~U.1 lot J>.Rlt.JOQ IMO r-rfi•i L 'lQi-· P'H.("l'fl>l•lll 
1•nn•r'3'll1j tilJll' f'"lU'HO .... l:ofn1..-.1 .. llJ.l -LI rlL•t""i'Dl-J! 

SYSTEMS 
U1WWIL.~ llll$1150 

48!11. MEMORY · -

!11.tp.. tb,..un•tLt5Y ).,"Jf1a.1 
. ..iprrb..-..1ln4.UJ :W an..u,. 
SLOrt 1..r .. •'LI S'i S,\;11~ 
Nonkt;:ir l llJ n~a.1 1 1 

M Ctl'Cl40t"I S'l''Sl1i..:W1Xt 
~1.,. llt'lu• S"1'"'-·~I' 

3101 
Dlspl111y 

f tmln I 

ISMDlred Pftce •J29 . 
CaBfornl• Dltlt•I 

dt1count,,,,,. 
AMPEX 
DIALOGUE SO 

CRT TERMINIAL. 

..tlllJS 'VL1 L'.1mln• 
fl.IJll!i Rrp~:1C 25 rmnir rl r c;l-u!ll••r
,.\rJD~ R• i.:• n~ :cu ~51 h st his hn.t: 
AIJIJS L1~~ :11t LIJ llmhcJ 1 r>j>I l e 
.r-'\IJlH::i Hi:}lC:!I!:: 60 llloek "1u1k 
J,1 1~w~ JJl:1IC'Lail:L-· BIJ 1 tA·u 1•..a•l*'•'fa·1 ...1rP1 
n1L!t~~·• r:.~11:1111 ..1,1 ,~ r-ino 
Llluit..J l.•ilJlpn·cnl \'l-1 J2 
01 t'L-CI \ r-B00J\ e•n il ! .Jlu r" 

H.1 dHm.1 I UD 
lfa,Ann~ LUO 
1112~1~ Ln~ L.100 
I Ln t ~1~ In•• l ~ UJ 

l lrir· l•ln" 1~:2'0 
lfc"ll"l<'n .r.-i::~~nJ ;!ll~lA 
U~wl<:Lt ~,;.1~,u-d 26::?1.I:' 
l lll.1 .3HH•IO ... l'i.11•. ··t•·r- I 11..1d, t"l 'l" I' 

JED.I JUJL•!'O 11hK"iL mi•:h: 
J.,.•a.r Sd~l"r ~ti\ upper c.u onh• 
lr11•;;ar SdJ;licr r\IJ}I • 
J.,.~_..r Sdpl._.r= AJJ~l:fl 
L•· ..1ir S i l!•rr AJ.i\1-1? 
,- • . II ~11 :!()U 
r~·h~i,-Jd1•1. !It(). h1,.vd 

I ~·l • •\'•d•·(l LlJ:?C 
l'"'lr-vL'1rn h;,:I') · 
l'l1 l1!\'ld(!n 11~1)(; tkl..uc..h 11~'°· ~•·\ 111.1. 
~.~10h :i' -L '' 

5995 

\IJ!'-R~·p 

\flJJ'-lt:!'i 
\ ' lll ·-il. JlJ 
\'UT•H40 
\.'IIT·t=rno 
\.'l l I'-IJRO 
l 'L•r -\ lf!O 
\'lff·\ u~ 
\.1 UT.-peoo 
\'l>l'-lllil~ 
\ l>l'-IUl!U 
'i.'IJl'•ll l ~OU 
'>'PT-Ill ~ I~ 
1111·-111•.w 
\JJ'l'-lll''!IJ' 
\."lrL•H1'2'!l.1 
\'l)T•3101 1 1 ~~ 
\'l•T-~IGI: ll!43 
v111-w.1 o_.o 
\ hl'-l.-1 U-1;_, 
1·ur-u1 1J.n~ 

\'l f f' - 1. '::! 
\'tit -\ _u
,-,Jr ... nnw 
\HI ­ f'..11L;.' 
\IJJ ·~.;:I 
\ CJT•Tll:I~ 
\'IIT-;t-1!~ 

VIDEO MONITORS 
U~iJ<.: k.lil~l: lll~IHt 

P•.~1 rn 1~l1u1'111l·mr ~ 2.MI 
Lc1nk:il .\m Ir 1· •·11}.0 1· ~ 
111-clr:i lDO r• l'YI ~&I 
1...,,.-,.1 ~ l•l-:i - Rt) llti" 
!lit ,rhl n)for I t' :rn:1 
7 !11 1 c-n1<1r I. ' J~ u 
l'\t-:C .!n'm rhn [lh(1r !l "• 
11 1:urnulc c•·l·u.r lll · 
~:un·1 l!" Ill,\ ~ .. ~ 
s~v<• i :.!. ~J:. 
S3111VO 1·• 
Sunvi0 I :J'-

1~8:[1£F ~·J J~ Lf"UiOI i.11.• r'rbi• '. ~~' I I UI 111 

.ACCESSORIES FOR THE 

APPLE 
COMPUTER 

Ci,,Lll l"\]}i t"lt"-11" lltl nn '..! 
.\n ..,..,\ l'rv. 1 • 't'HJ 111_ 111 

.,......... .. • ·~"" ""'u--r.... ,. 1110 l! 
1,..., ,,..i.. ilM•iRinr 1.M"4 1T:!I ,,s, 

,sJ->. 1·~11~ lkd.lr 1114 u 
C.l::••.Wr 'OK• II •.bu: 9"" 14 • I 
r..r.J.lltllrcrhn :1_:.:11. 

~·· .rll..-rH~•-. 
'"-.!11 + l 11,to1i..i ,.,., .,,,_ T·'11.\ 

!>llCH.l "'VI T PIU..l..C:CT• 
j .. h•l•l•,·1•1 • it" 

ti I II 41'1 • 1·111.1L.tl'CTI 
'Mi:...,,.­ ,.,, ·\ff"• 
c1~\1'1 1'UJ1" ru••• ,..,..,,~ ,,. 
,..._,1Jlr\1•l-J ,.,_,..,,. a\1 1~ 

~'"inn ...,·r1\ i. · r1t:cn.:•t • 
llC"h-' A.lrl ....,,\1,, 7 

~-:1 · ~.r ~, ... CD"..~1·171a1•an.~m 
r X-1 .-.••• f·>f' l&nt J . 

Wr• -'~~t .-nil-'• 
lldl.....t,\[_l[H11 II 
l\t'Pl<ff1oe:l 'NII.,,.... 
~,...,h,.:w1p 
a.1,-d.l J·1 ••,.,. r11•. , 
a.co.t tlr;u,,.r.'f'r .,._... ..r 
APPLL mA.~ rw.(.1[4."CT 
\rfll•l-MA'C'Sr.,..,,,..,,.,., ...., ...,., .... 
tlq-40 6.u. .... • ' n.U ,. 
·\flJ-k r...,..11.1 .~··•' 
• ).!h.t1L....:t.YHT1ll 
l\o..tl un...tr... riJl•f &••rl ,. 11,,111 

S·,100 BOARDS 
'? . ··----~ 
• _­ I I o I I ~ ~ I 1J '° , 
.... -:I.!&. .... - -~.. . ' -=­.. -­ _... -

~ 
I ..,.,.- ,, 
·­ t · · ·t.~~= . -

___ , --· - ~ .. 

Rotron1 Muffin Fan . 
$1411 ;1~.0I) LOO 

·10.,0 1000 

11 ~ \'.~(.;. 1 W•U \\' 



Number 

3401. 

3403 1' 
- -­

3405 
3431 

·­

306·0 

30·90 ' 

'3114 ' 

Description 

Five Inch f·orApple , 
TRSHO, fl' ET, At~ul 

1F•ve tnch Jen Secmrtor· 
!MoriHn,, Ze11dtltJH 3lh 

FiYe Inch SI~ t~enSector 
Ve.ct1u Gr31)'hle" 

Fi¥ ,h~eh Soft Sei;to n,_•iilh 
Reinforced Hub 1Rillc 

Eight Inch S·lni;le Sfde 
Dl~blo , HIM' 3740 

Eight ln;;ih OO·Li.hle D•en,lty 
Radio Shack Model II 

Ei;hUnch Dccrub!e Slde 
Douhll.!' Density 

I 

i 

' 
I 

- . -,, 
I 

I 

Lts.t Price 

s4.5.o 

·4.SO 

4.50 
4.6·5 

5.00 
6.50 
7.00 

! 

I 

I 

I 

I 

I 
I 

Prep31d 
OneHundre.d 

$1.:99 

1.99 
1.99 

2.19 

2.19 
2.95 
3.49 

I 

' 

I 

I 
I 

I 

- - --· 

2.15 

2 .. 15. 
2.15 
2.35 
2 ..35 
3.19 
3 .75 

-· 

-

2.49 
-­

2.49 

2~49 

2.69· 

2.·69 

3.49 
. ·­

4.95 

I 

I 

' 

I 
I 

-· 

,, 

ln.d,,,.kh.1al Comp~n-~ Sub "fot~· I 

All'dress Pho1te Tax 

City Slate Zip Shiµpmg 

C.ardNo. £~p. Computl!'r l"otal 

I 



JUST WRAP KIT 
Jus Wrap 1001IOf 
d<ii~y chain wiring. 
Tool ~•rip!> as It 
wraps <incl cu ts. 
lnclucle!> one 50 loot 
spool ol wire . 

-
P• rt No. ~crlp'Lion 

JW·1' 
JWK6 

R-JW " 

Jusl Vri!.p Tool 
Tool w/4 Spools and 
JUW1 
50 Fl . Repl ac~ment 
Wire 

$14.95 

24.95 

J .49· 
JUW-1 Unwrappfng Tool :l.49• 

··specify Color: Red, Blue. Whlle or 
Yellow . 

J

AejJUl@r t. r:xHILed 
Wrap Wrap 

.w.x.llJ.lt,/On\l!IUHAN D WRAP TOOL 
Pu t No. 0.Ktlpllon Pllco& 

wsu~o AQilular S6.95 
WSU30 ModiUed T.95 

TEiRMINALS 
• .025 
l0.'63mm) 
Square Post 
• .'.l Le~el 
Wire-
Wrapping 
• Gatti Pl<iler:I 
25 PER PKG. 

!l'IJt-I 

Pert No.. 1Joe$(fipllon 

WWT·l SlottecJ Tormlnal 
WWT·2 Single SiCIOd 

Terminal .2.98 
WWT '3 IC Soc et Term. ,4_98 

WWT-4 Double Sided 
Te1mlnal 1-96 

1 S 1 Insertion Tool tor 
.bove 2.49 

SOCKET WRAP ID 
•••••••••••• SI ippe<I on~o o ,, " " 11 . 11 211 21 22 2n~ soc el t:Mlfore 
Vrsp-11> wrapping lo 


id n1 Ily pins. 


tt n ~ ' • 1 ' ' '•••••••••••2 1 

·Bt1 Bulk 
Poo II ~ Prio. P• ll # Priet Ptilet 

~ID 1.49110 S.501100 221D U915 U ISl'50 
1610 1.49110 S.9Sl100 2410 '1.49.15 $.951~ 
11110 UJl/10 S..oot50 2810 US/5 6..50r5o 
201 D 1.4915 s.oo/50 4010 t.49.15 S.oot25 

PRODUCTS 
P.C.B. 

TERMINAL 
STRIPS 

Tno TS slfl ps provlele 
positive screw activated 

clamping acllon. accom· 
modate wire SkZes 14·30 AWG (1,6-0, 

25mm}. Pins are solder plated copper, 
.042 inch (1mml diameter, on ..200 Inch 
{5mm) cenlers. 

Part No. Dffcrlptlon l'r l~• 

TS· ~ 4·Pole $1.89 
TS- S fl..Pole 2~59 
TS-12 12-Pole J.49 
TS6MO 2-Pole lnlerlocki•ng 311-79 

Easy On!! haM 
operation_ 

Rugged all metal 
COl'\SlrUC hon. 

Replaceable 
TEFLO • Tip. Sel l 

cl e.tm Ing on each slrake. 
Sue tlon pre-c1se1 y reg1.1I led ror rel ial:lle 
Cleso:ldering wlth.Ou1 Clamage co del icale 
circui try. 

:oSPI DesolcJotlng P(Jmp 59..95 

LOGIC PROBE 

Com.Pallble with all logic ramlhes us­
ing a 4 lo 15V power supply. 
Tluesholds au1om<1llc;i l ly programm· 
ed. v sual Ind calion o1 logic levels lo 
show high. low, b d level or open c!r­
cuil logic pulses. 

• 10 N !>ec. pulse respons s 
• 12.0 K inpul impedance. 
• Au tomalic res.et Ung mernoi ~ · 
• Includes llp wl en protoc II ~c cap & 

coiled cord 


PRB·1 $36.95 

LOGIC PULSER 
Superimposes a pulse train (20 pps) or 
a single pulse onto tne clrcul1 ncxre 
under test w1111oul un-soldering IC's. 

• Aulom oc polar~1y sensing 
• 	 2 us pulse width 
• 	 Finger tip push buUon ch.Jaleel 
• 	 Include!> lip with prolectlve·cap & 


coiled card. 


PSL·1 $48.95 

VACUUM VISE 
Unique vacuum-based 

light duty Yi5e tor 

prec•slol'I haoelllng of 

small components and 


assemblies. Rugged 
ABS cooslrucllon. l' (32mm)g 

trav I lor m<1x1mum ver!!sttHlty. Also 

fea tures screw lugs 1or pe manenl 


lnstal Iation. 


VVI Vacuum Vice $3.49 

HOBBY· 
WRAP 
TOOL 

BW263 

• Aulo·lnd!l ing 
• Anll·Overwrap 
• Mod11ied Wrap 

Part • o. Description Prli;a 

BW2630 Tool $19.85 
BT30 #30 Bil (not mcl.) J .95 
6 T2626 #28 Bil (not 1n.cq 1.95 
6C1 eatcerles Charger 14.96 

NSERTiON IEXTRACnON 
TOOLS 
Part No. 0.$Ci!1p1 on Prk• 
I S1416 14-16 pin lnsert&r S3.49 
MOS1416 14·16 pm MOS Sale 

lnserler 7 .95 
MOS2426 24-2'6 p in MOS Sare 

Inse11er 7.95 
MOS40 40 pi n OS Safe 

Inserter 7.9S 
ex1 14·16 pln 

IC Exl rac tor U 9 
EX2 24-40 pin 

IC Exlr:actor T.95 

WK-7 IC 
r,INSERTION K. 

Gompfele IC fn· 
serce r/ Ex tractor K 
lncliYiclual Com­

111\ 	 ponents (II Med 
aoove) S22.9o5 

IC DISPENSER 

Allows IC's o be els· 

pense~ lrom heir 1ube 1 

al a time and picked up 

by Insertion tools above. 


• Dlspen:s.es 6-42 pin 

IC':i • Compalable wilh 

<ill IC carrying tube~ • 

Ulioe wi th WK7 for MOS ' 

sale Inaertfon. • 


Part Pio. Oeserlplion 

MD01 Chan. OJspenser 

MODS 5 Chan. Oispenser 

MDD 10 1o Chan. Olspe.n ser 


· No· Discount. 


Ptb 
$21.86 
83,43 

160.•S 

http:Dlspen:s.es


IDC CO N:ECTORS 


EDGE CARD CONNECTORS 
s~ P1J1 Ho. Patc;o 

:R.IGHT ANGLE HEADERS 10 IDE108 Sl.95SOl.OiR T."IL WIRe WRAP 20 IOE.206 4.3!i 
Sii• P&ri Prin P•'1 No. Pr!« 26 IOE28B 5.00 
10 IOH lOSRB S1-2:0 IDHIOWR8 S2.60 34 IOE34B 6..05
20 IOH20SAB UKJ IOH20'WRB us 40 ID.E40B UO•26 IOH26SftB 2.75 IOH26 'IRB 5.35 50 101:.508 7.50 3d JOH.34S RS 3.7S IOJ-434WRB ~5 
40 IDH40SRB il.T5 IDH40WR8 7.35 
50 lOHSOSRB 4.15 IDHSOWFl6 &.20 .1" Spacing_Cti m f)S 01110 cable wi!l'1 

ordinary visa & ma1es wilh standard 
wi th 10.s SOC' · 1 below. EJeclor B.aJg - 411 .00. .062" Carel Edtie­
r Sp.aei~ .IQ<Jnl$ on PC SO!lrd a. M;i. 1 e~ 

,f ' 

CABLE PLUGS 
25 PtN "0" CONNECTORS 

Sia P•rt I), Price, Soldc<SMit P'1'1 o. Pl'ice 

ale OB25P S2.9S l4 IO P14B $1.45 
Fell"lale OB25S 3.95 16 IOP18B 1.65 
Cover OB25C 1.50 24 IO P24B 2.50 

40 IO P406 4.15 
~DC Slylo 

aI I DB25P 6.2S , 1 • Spaclng Cr1 mps onlo cable wil h
Female IDB25S 6.60 

ordinary vls11 & plugs Into standard LCCover IDB25C 1.60 Socka1. 
Sold'er S1yle solders on to c able. IDC 
Style crimp5 onto cable with vise. 9, 
15, 37 and 50 pin available also. 

WIRE WRAP SU:PPLIES 
Wl 1RE WRAP WI RE 

!!30 Wi:re Wrap Wire 
L.en1101 100/Bll'll 51J(118.flg 1Kf8ag 

2.5" $1.38 $3.94 $6.81 
3.CY' 1.4"3 4.25 7.46 
3.5" 1.5-1 4.S7 e.11 
4.0" us 4.88 8.73 
~ -s~ 1.63 S.21 9.39 
5.0'· 1.&9 5.54 10.04 
5.5" 1.1&* 5.92 10.69 Size P•rt _o, Eili;ih 
6.0" U2 6-23 11-34 

08 IC 08lWBSG ,4,48.5" 2_ 1 7.08 12.99 14 ICN1<:.lWBSG .S3
7.0~ 2.19 7-44 13..68 1Q ICN16JWBSG -58
7,S ' 2.29 7.78 14.40 18 ICUt83WSSG -18 
80" 2.35 e.12 15.10 20 ICH20JWBSG UNI 

2.l ICH2:24WBSG 'l.07a.!)'' 2_40 a.46 1 s.ao 
24 ICH246WSSG 1-099.0" 2.46 8.92 16.51 28 ICN286WB5G U3

9:_5·· 2.S3 9 .1 5 17 -22 40 ICH>406WBSG u.s 
10.0~ 2:.63 9-58 17_9, 

" 

Tube 

52 .39= 5.20.28 
30x ."'6 = "$13,$0 
26• .w. $1 3,00 
2311 .68 : .S115..Bol 
21• .85= 517,85 
19x .92= i17.48 
11.1 ,09., S1 5.!l8 
15• 1.23" iu.4~ 
1Ox1.00 = ·s.16.00 

AM lengms am overall. including strip SC1 etlvi! PJ~11r;g l)rO•<d .QOICI '" eon,aet 
on each end. Choose from colors: P.ed, wh re 1• eoun~s. ~level wrap s. • I))' buy· 

Ing soc t! l 5 ti,. Ille lube. All OQltl ·~ll~bl& ••IBlue, :01acl\, Yel low, While, Green, 
'h etp.in &(l•a charge.Orange. en.cl Violet. 

• No Dl:sc:ounl 

ORDERING INFORMATION 
Prepaid orders over $50 shipped prepaid via Order 
UPS. Alt others add $3.00 for handl1ing. VISA, $15 . 99 
MC1 COD's and open account orders will be 100. 199 

200 - 499 charged freight. $15 rninirnum order. $100 500 . 999 
min,fmum open account order. 1000 up 

RIBBON CABLE 

Solld Color CGlorCooed 

SU• 10 r 100 fL 10 It. 100 It. 

10 2.9'0 17.00 4.00 J0.00 
14 3.40 23.80 5.00 42.00 
16 3.70 27.20 5.60 .48J]!0 
20 uo 34.00 7.00 60.(liO 
24 5..00 ,40.eo 8.00 72.00 
26 S.40 .u .20 8.60 78.00 
34 uo 57.80 11 ,.00 102.00 
40 7.80 68.00 13.00 120.00 
50 9·.!iO 85.00 16.00 150.00 

SOCKETS 
Sbe Part iO. Prlte· 

10 IOS10B $1 .8.8 
20 IOS20B 2.75 
26 IDS26B 3,50 
34 IOS346 4.60 
4-0· IOS408 5.40 
50• IOSSOB 6.50 

. 1" Spacing. Crimpi; onto cable wUh 
ordinary vl5e & mounts to he der sold 
above. 

WIRE KITS 
Kii No. 1 $9.95 

250 3" 100 4'h" 
200 3 111 '' 00 S" 
100 4" 100 6" 

Kit Nio. 2 - $24.95 

250 21/t " 250 5~ 

500 3" 100 5'1:1 '· 
500 J V," 100 6 '" 
500 4" 100 6'/, M 
250 4'h'' 100 7' 

Kit No. 3 - $34.95 
250 2 1/," 500 'h" 
500 3" 500 5" 
500 3 '1t" 500 5Yt" 
500 4"' 500 6" 

Kit. No. 4 - $59.95 

500 
000 

2 'h" 
3"' 

1000 
1000 

4'/r" 
SN 

1000 J•/J " 1000 S'h" 
1000 4" 1000 6" 

DISCOUNT SCHEDULE 
Amount Discou nt and the name ol 

Net this magazine must be men­
less 10% tioned at time of order to get 
less 15% dlscount. Discount applfes 
less 20% on an items ex~pt as noted, 

" No Q,iscounl."less 25% 
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ll'::lllM7tt: "'-acw!i.. 1111!1!1 titt 
1,1¢1.'68t .\lti ffl ·~~ ,J._.,
Ut.wtt"OO A1;N Gue'4' 1) ·~ 

tJ.Alllf&/ liAUD RATE 
... , •'I• JH 
4•J\OI J • .;., .. .as. 
IL1 \."~II.a.I. 1 I J • , .... • 
1L•!t •:i 1~ 11CJ·~ ~ t'H­
....., 1 
vMdl •.s. 
1»01W I l'I~ 
,.,,......... J4ft.........,..,.,... ......... .... 
vc,~· · ,, 
A:':;R '~ ~ 
~If.ill , • ., 
COi.li IOT4 ' f.IH 

.IHO 1~,l!S 

11('-VB(ll.llD DtCO~l!lll:I 
,li"f!-i!>rt: IJrS.•••J4(1.1 ,u.. 

,,..<IQ 
'""'"°,.,... 
""'"' 

........,.... 

, MOST EK MK40i 5 
4K .Dynamic RAM 

Rof•O~ Whole 5'JPCJlr lo•l• ooly .49< 
P6fl tQut~IOBI lo MK.400'7 a:iic~I !Ms 1 m; 

S-1 00 WW 
$2.99 each 

FIRST QUAL ITY AT SURP~US PFUC 

2708EPROM~ 
PA IME>450 N s. ~, 

8 for $29.95 

4K SfATIC RAM SELL·OFF-~ " TTT fT Zllog 6104·4 
iSd.tnr;i l1.'2i l MS il!Oit.:C o i daslgned sp«:ll te-.11lly 

1 lo.t 2·BD h-.J,llfld 5>'5 1if:IT\5.. his I~ ~ I 5PCC 
~ I RAM, 4.!IQ N5 

Wh ile 5 UP ly IHI.$ $1,49 llilCh, 

S24,9.5 TRS-8 0/ APP'LE 524 .95 
M [ .'.ORY' [XP~ ' lSION l<I S 

4 16"~ 1 ·1~2~"'' 

16K ~"'310' S24.95 RAM . ~e>n<: • fr t:o..,;iu11• 
C..u FOi '1~ <•"llQ 

Mt!4 .,,., 

• C:,,nJllJ"ol('.,l'.'"C~ L !t"" 
• fro111l~l'!._.'t'-.T•Y~ 

_,,, C~PM• '"" I ~t 
• Me- • V<-ir 

3 2K STATl1C RAM BOARD 
2 or 4 MHz E-.pandable us.es 2114l's 

S·100 
ttN..t M2 .....4 
l.tk4..Ul"ti! .U. T 
l.lK U l;i:r;u 
;>JK.tWot.1.&•r 

--­ JO"'~~ ..U.Up..arta 
ln.11"" MM 

NEW! trom Zil'og ..;:~ 
l ·SCPU c(>mO~ witn ~---~ 
Tlnr B.o!oi! & detJug ~ S.&9.95 
ll'Dgrom on Lhc IC • l<f3UI. 

BIPOLAR CPU SALIE 
Slgnelics Bx300 8 bil CPU 
While stock lasJs 14.95 ea. 

-

FIRST 0 OFFER PRIME POODUCTS TO THE HOBBYIST AT FAIR PRICES! 
1. Proven Qua.lity F3eioiy 1e,1ed otodUC'ls Oillr s4L 
2. Guaranteed' Sat"sfactfon . 416: E 
Call For Special School Discounts S-19. 9~ 

MICllOPR.OCl>:5!50R$ 
J'ICIJ' '411M .,.UO 
·-.io:~ ,. ... .._Ill( 

"",.... 
f • oll» 

i:Dtm7-~l;tolr 1&1.I~ 
. I 

·".j!Qll
m'"' ,._.....
n,•fii • 
~·toc: 
•II.of 

""' '" 

ADVAHCtiD SU~ORT 
111 1 , • ..,,.., .. ljl. .,.._,. ')CO 
M 11.L.·-. ~x• ..., , ..6CICI 
,qv-. .•_.. ....... 

a.0.11~' • c-.u. C:-·::11 11 M 
• •_...... ............. 'r· , .... 

:Z-BO S.\ll'PORT CHIPS
:. "'° 1sv..... •-·!I 
~ <11ISU11V ''"'.ta;<-t"oe J~ J "'!! 
.l~<"t: u1ft,.<91Q •~ ti 
::POll..U ISV~J ;r,e
.:1:!4-C"J.1.A ,.4v.oq »M 
,:: l--C¢ lJIUMJ Ji)M 
L~(I '0UJl'd lit+tl 
l l<-01 HMkt )tiM 
z.~ · 40\W.l -~ 

~~1 !~~ ~: 

·-.. 
" 

···l 
......... 

' 

.... 
~.. 
•r..•• 
~· 
'" '" 

AJ10 CONVllRH11!$ 
uoo•1:..1~ 1JK1 
ro1 101~• ........ ., n 
rOJlllMf~ 1J~

"'lXI'· ' , '-"" ·~ 
··~ Jl.DQ-ill("tl 1Jlf' 
~ •tJmt•M }IJ! 
•llO&U-!b-4 r.J' 
~r ,,., ~li 

D.1£ 100 e> 
TI' CHI P5f501l~ D .... ~,.~ "' ... 

.wr-..,, •5-Coco Co:r,,....., ~CHI 

It• ,...,...,..... r...­ •) 
kt 1 ..·~c;....... J$1,l 
l..YJ!t.Q• I ~'"'Cll(Lt-, lf!o 
'1.'r.ll••d~~ JI" •~~M 
!Nr'f..<1'~16-._.,,,J~,.,,... J 
L••nJ. ~I ~,..•·&• llJo'!' 
~:N<t • ~...,,.... J J' 
lUlkJ!llf""'-."C.-'.it...,. Jl•H 
l.&""o~•oo "' • r. , 1 ~ 
"""":!oir ~M C c.. Ji r~ 

I q ;?"ii '! 

WA\IEFO:l'ltoi ·C. E ll• 
ei))fll F.,."'(...,. 0.... ~ i!iiQ 
<..w..~ .. w:o l""tt 

l'-' ..QI"' 1"11 
•Jl;t-_,~C...--....!lo.1! 

SHlFl" REGISTERS,_, 
'""".. ...·-· :W> 
1"1·' 

""' ...... 
"-'>...... 

.......;... 
'' 

""'......, :-.ar­- . 
CTS DIF>SWITCtlES 
C~J i•~ (.j'f..)i .• ,,., 
er~ 1a cl"JJ'IJf. l8' 
ci-,;: " 1 ,., c~ ' • ~ 
Cf'I.: ~ 1 .. ~ C!!S.: ~ f "' 

OONNECTORS jG.OL.Dj 
Cltli.1' ,... , ~~ 
~51r..-.- lM... 
s;;.. .....-.~ 1'10 
n .... ~...... .._.., ,.~ ~"' 
.u.•..-1/,\'. ST !t,ICll 111=-::. 
~:,"'ii(l!,I ~!!~ ..... .., .i! P!o 
~-~~· ~~ J~ 

NAKED PC 

·~ "°,..,.. 
~., 

~ 

"""', .~"' 

Clrcle aon. ln.Q uIf)'' card. 



10·Segrnont O~OlA(pha.numeorlc lnh'lllg•nt7400 Dargr111p:h Oiaplayw IP.p 1 NQ. F.JneL)en rlet,1 0 11,play w1th CMOS P¥t<lllDn 'Tlrn.r l1il_. 
s,..r~ IJ SlNHrn'll .1' 1-:NillNN ~ wtlh On Bo.rd g.... u IC:-Ch fO]M•mOp:y. !l,ooordor, Dd ver ~·*KVJKlt!- 1>1lil"•~i;;h Chip, XT'- :M.-1'5 
sm~ .a S:N )4N ..JS, ~N'HNf.I ,II 
~HJ.:JIN -~ 5-IO•lU.t< .u$.Nlil)tij · " - "' ~ u:ICP"l. ,,.., 0 .. ll •;O It.CO Dl'lftP If.. 
!!i.NJmN .Z!t $oNll111N .., '5111101ill'-I .II ~~VJKlc • •c. c:1111u. h Bo.1••~ Qtwtu "''" ' 
iNl~ ,a ~1.aJ(:Plt. l .\11 D'tll A/D I lt.O Dl' l¥t) L\.J!I 
5r<JU.. .lt 

&N"M.N •• $Nl49'4'.N ... 
1l.Q11!VJl(I • IC, C~•~.,..1 ~1J~ CIJ.Vl.ilt' :i•1,.J15, 

iiNiJQl!M ,Jlli 
5N"""'4 •OO 5-NJlll !ln:tt ,M 
srcu;JN ~ JIN'IHW.N _n, Jll4C;:P"'­ .11 D111l /VD '1..CO DJt... H~C. tll.t!io 

SN!t4G)N •.» lll.TC"'1. J.-. 0, IL A/O LCD Dt1... HU). U.'Mo 
5f'llfrM!N .,W 

SNlltRtlt .Jt 'SN'HMJ\4 
SNJWN M 'SNJ.tl*IN l.:rl·" JJilllll)R II.OW • • .-1..r,. VOii I l~~r 3.1' 

Si rtJ-tliN .2' -Ille C:'11'0~ LrD .t.10ih'.! 411L<l't/TltN• II.• 
iiNlll liON .1$ 

'SN1416N .J!t '§,N OUt\4 UI 
.SHl~MN .... 'SN'14l i'WJN 11aEVft<I• " S,,QV-UC'h C"IP. :.CTl,. ~t.-tl'-" noi.c.JPL 'T an.4 O.neu1tar 'LIS. 

!!ill"fll ll L!N , JG 
SNNUN .19 Sl<J4"1< LI! St<Jll>fl< 01 

j,NOIJON' . 4.11 SiN'l 4 '.JN 1-11 noe.c e.v1,., ,, ... 'TOAi< ~rnor e.nlo. ICTL IL• 
SN'l4LJN .4-J .S.Nl flll N Ql~ll4PO OH l1\1;1r Contr'°ll t .10 
Srfl •t iN ,H 

!S.HlfflN ..Jf< 
1'1:1A.£VftKIL• rr~. Cou ,., C lti, XTL UftSN~ .45 "SN>4J,.:N' ·" ... 

•• 
_,,,

$N'1tpN ~4 'SNllfUlN tJ:llPI :St~ DK.I.. COCil"Ur L•.tJ. 
SN;iml'f .Jt 
SNr•4'NI: -11' 

iNJtkN .ll '5NUIJ1M 111191Jlilo Cloe• Gfiftt•f.19'1 l -9" 
SNN41N -3 mlll•C 4 flu ~c. CMOS s1m.-Me:n Ct<'T UJS. 
SNi'l'l~N .l9 

.S:NHaN ,Q SiNlllllJfN ·" 
SNtt.llQff l'Hl.EV/i( l• 11 • Ft.1...c:. :S.tc»t11IJ<" Cr.•~ )(TL ~-­

SNN22N ,4 
SriflfM,N ..M 

J1MiAIJJ l · Otw Un . C.aunt•r t;. .A- li.m 
I SN ?'JN -1' 

&flf1oit1hi LOili ' ·111r-t !~·" 
!'.lNNIUN '2)6(:111 ._.o 11 fl • Coui1tl•t c..-.. M.Mi 

5NUllN 19 
5Nt4 L,.., 

Sl'lllNlllll't J11!10 IPI 1·0 I ''K· Cou l•r c;..i; . ~L'Mi 

!P\ilt.fJllN -~ 
SHUIDiU''t M lA·" .... t'JUt.u ••Clttl L€0 WtOcno!'t COvftl•~ UM 

S.NPAitlN .!Ii 
$NNll.NSHMlmN /1'1 
5-1 UI n~IJI ... Ol•H Un . £.O 1Q,tv-• u:L• 

~~ 
Sr-c10J1f'<! .S 

SNNIJJN L3 1221l'fliL LCO • • Ot1IL lM -t:.<h.tl'1U OR• •L ..1!!i 
s.Ni>ICN .ti 

.... SNHl;fN ..11 
5NfillJQN ... l'lJliAIJl.. f-01;1' IJ.nhr~ l;.oun~• r ltM 

$NHQN .lf 
!NNJ~N L..ti • DISCRETE 1.EOS mtiA€Vt tt, lt • ~ F"';nc!lion CO..~l4, Cn \lo , )I Tllo 1• ·JI 

9'1)•nN .n 
&.... r.l l~N .lit5NNULN JI 

114'JIJI!: 'CMOS llln. P.!'611. T s/CtR..iMu 4.b!.NN.l~ill .!ilJo 5Nt4IMN .. >tCS5'~ 'rfiCI i.1-1 Mv1i0 •··1ca l'l'_llJA C"MOS 01• t-D -S FilC T1,,,...r Ut:liNU&.N ,llO SNNUJf'f .Y SNl>llW. .9 xc;:~ I 111941.... -l/1il XCJCl'R lJl'•1.,aI l'Ul.JE. ~oi •c;o ~- n.,t/Cdu•U•.1 i.oia 
,,.,_ .:IC 
.5.riiJ• Jti.N .J1 SNl'UISiN .ol'I SNf"I N ... >:CSWY . " )'illl lo- 4(1:1 J(~ .1..3- •""•" 'l'Mdl..IE ~O& KQ ~04. T~1n41rJCou~i4r lf..lli51\iNIKN .Al !!Nt41'1N .iii ~CWK ,XO"' ,.._,r II/JI XCMV .. usu 1"1:il0ow .1'5f,4111A f;!MOS 165. Tltnir' ti ,.lnJ t.aI :liKJif.UN .11 SNN1JlN ll, :5Nfll•N ... :N.C»ifl .:rm"'rl!I! ~I xc;~A ,ta... r.v -ll'O Cr.tMW TirN' O• D'°"I l.Jt~1"- _ff HN li6!11 . 1'5. !iN~ •LMN ;iif'-c:flQ. JOO'' lllilP 41\I CYia .Lil- tf.Hn 

SN-"' L liO 
 I.~ t;r.oos Op Amp C~•r•1°" ~MV 2-4'5­&NHJllN tt Sl'if~(fit]rw.I ~-· ettV ... )'•110 N • 1 Jol:CU'I' .a:n- ,..11u;u1 

51'.i~N R.bJ 
 CMOS Oo Amo t;;w,, Ci'ft'llr, •M'lf UISNNJUN ~ $!Nill_ll.IN ,fi ~-Y~8 llt''•M •,1il );ifWC _Lil,- .Clhl' l;MQS Du Op Amp <;omfl. '!MV j .tJ, 
D.17-lllN ,,, 

5Nl'iiol4JN l ..fli51""'5N .n ~Pit!N"11 J.I! 
CMOS 'll'I OD ~D Corn•, LCMN 11 .16 

s>;;iMJN .e 
$NH.144 N µii l&MOllJl'!tN r:; ,A, - CGntlftCH1 .Rnad• t:.C:: - Cbfl'lntOn Clrhttdlil 

CMQS Qu"1 Qp Amp Comp. l.CNllJ ~-~ 

St'-'7-llAJN l,'M 
~ ..'31..,... "' D.D. - Oow.!if. iOlii•I DISPLAY LEDS Rt-ID - Rl.-.1 H~l'ilJI Dt<l"'Yll511'414.ldN . '91 

Cl\llQS Q1.1..s Oil~ en~. ~"" UiQU! P'.Wtil}I HtS<NJ•;»ii N '·" TW>O _,,, P•k- T~"J!O P.olMi Y' H~ Prl<o$.N.._ "' ~ ,,,_ .26 ~NJ­ ~!llj 11.• .... MI C.A.-t!M 1.'5!SlH~-tl4ilN U11 OLGIU C.A A•n ,:;>J l,H ~~~:;:,:::~:!':.4:tQI ~: 
SH;t~~ ._,AN~ ~11J 0 M. 4-'ll~~IH .n S-NHINN I i8 ... D'-"" c.c. - rc-11 .»l I .IS MOof'fetlll'91C. ~i:111ft....,,tt At'r' D HM:! 
~1-l~N ... M.Bi!N ~ C.C.-;H .J'~Hl5~N ...M~t<- .» ~.i!5 


Sil'fli$1N .~ 

D~~ c.... ,-.a .... ~.Ji.m-.::1~~ .7:,,vvtt fl4• , 0-.0UI kl.,_ ·"" ,,.p.i:YWN .it ~P•MilN M c:..... .JQil 0 Lrll C.C.-NrJ lllO l.•t.., "'""'Y _,. YQlll! I A11;f11n..-C:~ IOf _) "' _ 

SNftllJN -lD 
SN;\tl!JN .il'IStft~A .~ ~nJYN C.C. - 'lrcmn = O'-Ni C,.A., ••d MIO 1... """' C.A..$1NMl~N I~ ;PllPll~ .... MliN'L ... lOl -~ cii.ru (;: A,- IJl!r:I .NI ....

SNN.lCNl__.Jt 5"11•.I_~ ~--" ii.llAIM n C:.A.-111,., -""SHlolM" . It C.c .-r1-.,i -I.• 
MA.NH c:.e.- ,..a IOI llS ·" St~u c Ii -llfl""P'J .IOI 1,•t 
IU"ilril~ c:.A..-.,.11+w¥ ...74LS Dt..Oioli C:.C. -a1111n111 .IOl J.11-5­........... .:;:.C. - y•IW• "" .H 
 DLHQ1 CiC - tN It• 
Mllltii~ C.A..-0-f•n"* .... ... rH01611 c=-.e •I ·.ff "' ....... .,, C.A. ..IOI 

,H 
 r NDJ;1 <:-C- .Jl5l' .~ '°""""' . l _Mif'l.M~ C.C.--.on""' F NO>J!i .C .1!. lt" D!OJI .loo .. 
MAN.tliLQ C.A. ~1.1n911 

,,, ·".'I! I •C!!Ol <; ,A.- [l't.1r;t1:1D ..
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MANMM:i C. A..- DHnt• .l(Q ce ,11 H .O .-.i.a _<Jo 1-2!1
MiliNUto e:A..- rN- DD .§Ill .!O ~·"' >lllMloO .&o1i Pll'rlu""lrit., tltHOti.r.;it llOO...., ,_ c.c. " 

••D-<JO ... -->m ~: H.00 
Pd,ANffiO C: t:-.-~M, I 500 ,H :-:;~u;:i~~\7~01 11 .111
Di.Dll;f'J -.~ 1... "'"' '... ~ata.lil :Jl'aroQp-!111-l'Ult ....t;.i;:: 1-41r"'"" 
DL..0101 C:. A.-.- eun111 1.n LIT•I """ Pn<Mo ;ir;1 •Utu Qa~a--- 1101, It 
D~C>m i;:.c.-.r,4n .m l.J> '*"'OCicllll Op.1~f l1Qll!'rol1t: 011f•I l .ZJ 

Su.~- 1 

£1iST, 2 ~... 
Ali&T • .J 5H. 

AliST. ~ 500. 

.o.m~ h• 

ASST~ ,.. 
A &S'I . 1 s... 
A:SST. BR 

L..., ....,,'\!00+ 
·" .~. .10 

- ~ -~ H 
.II It II 
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~~~eii.Chlcto1 CIock Modules 
l;Z\IDC 

AUTCIMDTIVEi 

;"~~[·~!iJJ·_·· ~ '·:b !r'IS~~~iNT 
'· 1 ,=!'r~:s,~!~~ ~ 

: __ -· J =! ~~~1::~~·, •~Eiti 
·, ~--.-. :-:~~ _ : ~~r;'r)~";;:..rri1r>:!_::~; 

--­ iii .. F'i;t11M:l~ll'l 11111 
~~M li'11nr... rT111.u, 

f'Hcuru·iar1PL OJ' ' ~I"" <l•&lflliQ' . ln•fflrQlll ;;;r¥M.. ~Imo· 
b:lu• , :0$.~. /0rlf!rut. iltul O , drltJlli 't WtdnMH~nmo l 

1~~ D.g;q.,. collJI' r1111"'1>1' to bl Y•. b.,,."11'...~.. . a•t*" .e:. 
't'llllll(lw (Qtfti!llllfl.-- ju ~1 ai.iJ 1.w1~h!H .l!fld lnMo. 

MA 1003 Mo(lw,e ms"uo1.~"fto<.!!l-01 , $ 16 .95 
CU)CK r.>iOOU L~S 

t,;,r.,102! ,., .. ~P:!I O."'ii••lt LED Cl•>H M~... B.fJ'!i 
MA11J'2fl ,P Cl ' , 11.EICIAllf'm l;J.'9;;ki'Th11rrr.1;11"'1•1•1 1U ~ 
MA!i0.:!10 , ::1 ­ AMI 0 lll!I LE 0 1!'.:1od.rT"anl!!i ill.OS 
Pi!! I\ I OO:i! ...... R.-1 Dot-11111 I..& D Cioc .. ~ >i41Ji1'""'fll D.9''1 
Wl"~q.10. 11·· IA:ldilCl lia. 1.i 1,.r:!g 1;1rx:k. 1.Q!!i 
~ 11):!1::! c l)A ,J" Df~ltit LCO e1oc: ' 1 UJS 
"11\1D.!3 .l" Grif Dip •L.fl '°lliCI ~k IJ 'f!I 

TRA~liFOR..,ERS 
, (l;il · ll!'i'Q xie.a,.,..... 1a. MA'I ~+- IO*'J ,r;;, '!.IOJn ModL l , i!l!Jo 
LM' P2 2 )C~Om'lfl' ,o, MA 1 0211 C~M Mot.lulrt 3. '1 !Jl 
101: P2.:I X~Ofl"W'lll" 'D" M.6, ID ' 0 (; 144 1;; Mou...1 J .111' 

8 OHM SPEAKER 
2%~ - 8 OJim ­ .is W~1t 

AQZ(JI 

Sl.25 IL ZIU196·~ ID/.SUhL 

• 1ero- 27Cl!I. 271G, !?02A. ~ma. ~~ 114 0. .,.. 
"' (,. , .. , - p too ~ c!hip1. wllt1 in 20 tnin~.nn. 

• Ml.llnu 'mnmn~ •;.p;;i-.n• dl,V111i11U .o l on• ltitli. 
'"' S~I co~m. hu1m llhH t i miln11H rt¥tilic.il;Klild:-1111 , 
.. Buill •ln. .......... fop; 10 Pl1f"M, UV •MPoOllJJ O. 

" (;Q m.P•c:t: - o;nlrit 7•!5il8"" M2--7/fr M:r' 
• OompFut \JI h ltto ld af"'li\il Vn ~Oii 4 di.ipL 

, UYS·U f l llop-n• Bu lb , - . - - . - . - . Sl&B!l 

uvs~11E .... .__ , _. _. $79.95 

JS- 9~ 
JS-1DO'.ll 
JVc;,~o 

JOYSTICKS 

..IV'C .ib 

Mi;, l.ln•1• Tli(PI• P'o t• - . - - . - . •. SUS 
1001< L 111111 T1111pe-rP.an . •• •• , • ~ $11 t5 
411 K 121'Vldw.i C:on.1ro ll•r In Cl.Ji• .. • '!~.'!IS 

6-0igit 
Clock Kit 

• 9ro1h1 .JOO ht . ~lliW•m. U1[h• 
od•dlil'iloll'i' 

~ IJi.tl ~.o•.t~J1 • cladl, c 
•• $-'hll~tlWI 101 it101JI I , iW!l1'1 4•H 
••nt neta rTlo>dff 
H4r~ •MJl'll' 'lll•Alll::.... UI ::JCI fl 
.. Si,...,ul•Lfil wll.fl11l "• ..,_ 
"' ., r.l \I/.~ i;ptlUl>tl" 
• 17 -Or ::? 4 PH (J[lllll1llllL"'" 
'!' l"<I .. 11 (.IGimp.;.r.nn, •CH4 &o 

w I tir" n1~ar111•1 
'!'$oH fl "' Iii ::I ,,M­ tc I Mo'' 

.JE.701... -.--.--.. -.-' $19.915 

• 
JE215 Adjustable 

Dual Power Supply 
~ rtl Dnu1p110 n: Th4 JE115 11 t 0 ;al Po..·tr 
Su l)J) ly l't'ilh ind 1 m 1 1d1us.i1itJlr ~a s itin ~nd n~· 
tr.-. a4.l tJ11.11 'illlnga A StOJr.l Iii 1d1u11m•m t~r ocl'll 

M1ICROPROCESSOR COiMPONENITS 
h's.iiilA....,, 
~ 

""""' .,.._ ....... 
~ .......m..,., 
lh'5i.."Y...... 
""""...... 

11--.... 1.. i,-Q.jlWi 

li'i"9•!1r~ll'lll'ii..,I • ... 
..._Dl•'M......... 11'"'~.. 
"1-l "'C:-• .il.W ~"QN,i .. 
.,. , u;ii.:11 

...,-e..ow...,.1!!11,+.;1(1<1. 
StoKM'l~-r 
....:;1~JIJl!O+ll!ll ...... -ltik•!t'1 
Ni'11oJ:•1-c- 11._.,1 
l'r'"-C.--0­ l ,'1;14111-AMf'I 
l'r&i lnltnni r-r 
....,,..,,.~...lllJ'Dl-11 ...... ~ ... ~_.... 

DATA Ai;QUISITIO>l l~INU Ol--

IDnilAJC_•._l~M I a• 
..~I lll\llC.-. .,. .._.,., c.-~ L•-ll!o,.l J I• 
••11:1/A<- , lllll!M...~,.[U!l"lll l · lri 
9:'1Ul f1t'Al; ... ..Wl•Jf-.. t,,lill. I L'1 
D-lll l lh'.PIE:*ilft'lllJrt.P:n.LHLI IJil 
U-•1 Eh'A~--11• tl.Mi'!iL.111!.I l.!11 
1.fm-1Y"fl..trll...,. •w;i 'll'I 
:ii-! Ji.olil,,IO'UA!lT Ii.It, 

-,..----,,,-.-.-~!"4'! ------.-~1 
UN llltl•~Q;-..•o.i. . ll!l l 
illfl •• ..Jl-11 iU!I 

~. , ......... ... 

llOOKS 
N1 DM.i 5fl11k.mM\iiciu- ­

······ ··--·····-·········· ...' ­
-····-· ··· ····--· ···-· ...·· .Ct: lft. 

.,.,,,.. ...._.,. 
"'"'"..... ~ lmt...,..Hl!M"!l9! 

r-1 ..::! f(ll'!1•• •• 
'""'w1"'ft-li1~1+.,. ..••••n 

=·~·~111 Jlll!,l---"=====;.....----------1 
•• ,,,. :::.i:.,- ........ ~I AC and DC Wal1I Tran~furmers 

,,..., 
Jllll fl 
m:­........ 

Cilll't}i...,,,-""" ,,..., 

,..,..-.11 .. , ...... , ..... rrt 
11'1•~1 1.....MHri....,... 
I .. U I olnW H ilr• •cl:" 
19'1 il-b ....... lo.. "lM lllito:A••t" 
l;"l•I '• ..._. ...,,,.._,~I lth1 n1 
QjUI .....,, ~ .....,,..,.., . ..... ..... , 

Jl!'I illlU.. ... ......., ottiiol L.­ ... ...-..-, , lift 
Jilli J ii i~ l&'llll•llJ.fl -~ Iii 
lb ,Ill.._ J I~ .. P"°"I I ~- .... . 1 111!'1 

~1' 't~ i'!ii•I IU• K °""' 
•!'lo ~·~ ... (Ul'C.HlLI :illln .........-.-.14..~-lil P.ts 

1iie4l otMt.0~-+t.~ tUei 
~11 p,. Bri11 -1" 111 1W11 P.'M--6-~ RIO l'QAT O•ll' IC:[$ --
Utt 131•~5.!..Wt: f:Mi 
~ • • ICt",a1 .. ,., r.1 

.... 0f!.lo:t111 ·"' 

ff'·~~..... ·" 
~..t .... ~ ...... --14­ 1.,W. 

I ' l!li yo~t 1• iill tt i:;.:.-a.-.1 l"'"l 1"9DllJIC l l Ut 
II llfi, ~IA [)In. . 1-rll!lol~MN!Jttl ~ l.'Mi 
i1' Ii i~-~ ~r:tt-1111111•• ·· ~ ,._lfll 

li.lON!ll ......... • tOo 
I.'~ l.'l"ll,l-. • •c1-.;111i•.11illll"i.YI l ilJil'!i 
l.'IJIF.... I il.SJo l f£.K.-t ,\.II 1111!. 
MQWI l"'ff-*"• i• ll• ....... ... 
"r!fll&'il ... o;i .... l•i11 .....1-c......... . 
~UI W..-UI •I 1111'"" l""PflAlilll 
""<-Y'M' .................... _..,_ 
""..\i: USll tr"'l•...-.. •-'W• l l d..UoiW....H!" r._ ~ Vit"'IF>il.Nl~I Mil 

R'\ra 
i11C ~QQ
&e;ooo 
Aot;,'1QO 
D'.' ii :i'l'.1(1 

lli iiil I•.._ 94 ,m.i•l 

lllJ!!ll - ___., ,. 
1-.. ft!..., ID" 11 ..C•K'Mll•.-. 

r.ic·.-: ~1 I IY'DDt.""' ..... ·~·· •1•• 
.. ~ .. ~ .ll'H C-.f;;900 

l l n•,.,'!;IHJ 
• 1?~IS(IH~ 
l, 7YllJ'!;IHJ 
11 J'Wl!!ICH.r 
~:l<llJ~f!IOM~ 

,2 VAC DOQmA. 
12Y"-C11111inp.
Ii 'iolAI; l , 7fl'l'r,P 
9 'tJDC ::!CtO mA 
'ii 'iolDC QQOmA 

·~ ~· .;id•J.._,,1 ...... T.,.,, 1 LW1j: H .. I 
~,.... CONNECTORS 

I 

JE600 
Hexadecimal Enc,oder Kit 

I ·· ······ - ·~, FULL ~'8 1 T 
bATCH I) O~TPLJT 
1 ~-~EV KEYBCJ.ARDGDtDY.L Dil~l'l'nillil _,,I....... l'l' l liPllllf ..J[G..lt ~PllH'"4111 I ..... ..IUiJ'.t .....__.. ti bl~ ............,.....,,._
al th11 Y.ipplin pr-r.ii'ldH 11".a um 11.ml l ir•d 1ppl11;.u1Qfr1i J'Jllll(•..::W.S l"t-lldllefW~PIFIM"'tl-"""-Hl'lttikltt"f'il"'i..1P"lil...,_..llt!KJ.._.L.._....,._.llltd

dar IC r::urnmt i t;. rt-qud',mtrw1,, Th11 IUPPl't Wrl ~;:.-i=.:.:.:,~,_~:.:t::=::-.:~:J..~~-~M.m·atdt
tl111 b• u111d H • gt11tr11 ~TI ·~ •tP0\11 v..•1~ ~a·IRI' 
""'Plr. ~OTLJAE~ J.E·aoe.HK A-dl~li' Sat.Id .Kie · • • • • • · · · • · · · · - ' · · - · · · · • · ' - · · • · • · :ii2".1l!i T h• .llEMt1J Ein.c;aa111 11:....-Muo ·~11 ntD¥lollM •wa HOUM• 

1J 11;008•Up,;r..d• ~SMMI ~.el JEB:I HI P.IC"li:M'f kl! il~Ulif 1._iOl"f • • • • • :liH.t!i n1tiii11H.111telrro_al tt It. prDd.,-:mJ lwal'TI Nq.i<.-1n.11•1 1c.., ....,.1.. 
IDOi Rl'lil ..... , I 1'VIOC 1r.i , l)l'.,o DC ~ lttli EloQB..1&1C A.d~hM S~d IC.di •a- 4llli;:ri;.' Gl11..,: prpgrt~ r""" B ·~ ml"11HlrC>uil..,_. 

I fliowu 0--Jt;:IU• lo1..::h 11.1,,ilJDIY ~ t-""J"" .... ·'1_.~~M!,.•o;d.___....,._...,._.E~-....,'"~' "'md"'IO'"';;:.- · u E«ll-....,~______--- -·- . _s~ !;'~';.a,r y~r~:~,t::i 1 
j Aa1....~l tl;rl• l'l'Q<Jl•i:.D P DWU 1upi:;.llMl1, 

ie-.OIJ ~ "'- _ "*•-J.;.;s .-~--. IGJ: i 1""u11o.t . · ·· · _ _Q_a_.8~5"'1 ~kt~~l ~·=11:;: ~·~· ~i:..it: 
Ci'iol cu; Ill fiQCw.&. 1 QiVIJ'C. • ;l'r.llJiiTl.&.. 1 1
1 2 VCIC • '!.i DOn•"'\• •nd $10.(11) M in. Qr,{l n - tJ,$.. F iund11 Oni'fl 'Sp~ :!il'ilili U ""' :Zl:lll itw~ul *"•11111:11• Tr'i>• 6..11.E!uh • ...., ~cJl•di •ndl m.anlta r lid 

1Ci'.oDC• l;l'fi!'l'• .6 C1t.f. RHklll!nll Ad'dl (i" S:I~ Tt lri $.nd $(1~ IPiJl_lli!lii f.a r ~~r wit h g. L. JJ rud:Hln Attao llrw:h...:1-.cl lit t lil•li' 1111.,r.,. "1'1'.1b41 

• Twa , ;) ilum1n.1I ildl 1-C "Wgrul11~• PD-i--•llill•-Add S"t:.,.hu S., li!rW!filMt F R IEIE 1~2 .,l,O!ME;C() C ATA.L OB F<iMu~H. ful l B b<.L l11111<1'11id a.1.11~1 l'o1 m~rDp-115-hn6"!1 
Lr!.11, T h rM U!Wl-dEl1.... k .. I ¥1ii1lh, ~ i;.111:4 111;.I• 

,. IIDl11. Iii'! ... f JJ l .UOt tM!hfl. 
.,.,1h r,_hlfll~ ~·•• ~llil;I r,.1.;;r!9~tlqn 

°""'"1tlon. D+1.11J1.1.r.c:t r f'iiiwilm IM.,..-.,MlJI i'-Dr .11 1 g H"l'-... 
,. LE Cl "an.- lnn.c•1g.,i PHONE I) L f!IC JHldDU11. LD Tmrlr'y o1ntrl•'IL llC!J!1'i' l n"4'...:1'1'i! '1lr..-1h 

•• llrlr.t11cl B:Olli•G r;r,i,,nr..,E1•'1'1 ,.. llRDIH\S '°"""" +&iJCC1•fll'd..a •Hin IC CCl"ll'fNlllJil' t~lr>IO 
1 l::iWAI! lnp...it ~Dr l>P••i ~n. $1 ~11 · ~ 'tli"MI ... 'tll.~ ·w :11. ''"'~ 'D

WELCllM'EJameco
• ::ilH· ~ l~:i!"w • i!r-,IHii"l.. "I~- !<! JEOOOJOTE.f-1 K ~;~,r~~':~i!l.'~~ ....$.ll!l.ll5I E lE CTR ON ICS W•616'92-'llll97JH 15'1~~ llutrl'Nn S'lr;Jl l~ Ki• ~ 1..hownl __ S'.ZU 5 

IP..;,i..1r• l'H"1 J"h'if"''" thl t 11m... .1r In i;;r:1nn~rt"n 1~ IW••I ,tMfl. OJWEI~ ELE:CTRO '/CS - WQ(?f. /)WJJ)fi: 
 J£1600 tC~t ~~IJ~·rc~~"~=~~:a:~~ ..S59~5 
J 200 ~ ... ~<>w•• ~r ~ll• i ~VCIC, ~ •mll'I • , $ 1• .Q'5 K19 ,,_....,. K••-•• ,.._..,•.,.,. o••rl , , • , $1-4.951355 SHO FIEWAY AOAD. ll E l.MO~T, CA 94002 
j E~~ e!~~!!.8$!i!1: tE=-~~~u.~~\i!!: ; 11 ~ ,:~ ~cvt l PR ICES SUBJfCT TO CHAN GE DTE-HK ~..,. • "'>" - ;,..1·""'""'"'"'"<>J $411;95 

c~ r cle 1e9 o.n inci~ I ry c rcL EIYTE 0<100.s l~B1 517 

http:S"t:.,.hu
http:ilum1n.1I
http:J.E�aoe.HK


NOOROll lolOO l/O IJOARDI 
..noll PI09l"'""D . - nnDI IVn'Oft' l · eot:l90llT 

.tlrogtltrl~ Z7DB Ol 27'B 'a, 011'4taru S•rl 1pOrl (S:o tiw,,. f>tOQ IM!ldt .fK ~PROM o.r 
. , •• .f K EPROlll ON'!d •• .,,.,,.11. RAM prolf!lslon, fS /,!fflN• o l 11' tW'·llPI. rHI (lm f ·CfOCk. 

$S114'111 'K Kll . • • . • • • 11'4.H OfJ l/onal m•lh proces-1or 
A&T , • • • . • $:21 f.00 UtrKl l ........... . . ....• .. 

A&T • .................... 
csc.. ...... .. .. .... .... ' 

M wrh Chlo ...... _...... , .. 

1111':1 CUJl1ll:I. IOUD • CIOWOV'T 
tlO M11lj'lpl•~.,. usinp· 808SA·2 cpu on t1011d 

·atn·1'114lA A&T ......... '..... . ..... "4$1().oa 
Q ln ·1•9illC CSC . . . - . • . . . . . • • . . 11550 .~ 

DnDPAClll I • CIOD90VT' 
Two·St<l•l 110 

QB'T-1il3A An... ......... ... . .... .
QllT U1A "4!0..00 
0Br 1nc 9'55$.00 0111·1'3(:: csc .' ..... ' ..... ... ' ... . 
QIBl CIPM,80 

Dn'DrACD D • .ODeOvrS'75.0lil Tllflle p.tallef, one serl.rd t/O boltnioatc1PM1 
noo.oo, aa1.. ·~SOA ,11,&T ... '.' .......... '.' '. 


QB1 ·154JC csc.. .. .... ... ......... . 


INTllll.ACD m • CIOl>IOQT 
CCS.2422 S3;85,00 Eion1 ch•n11qJ multl--11$ soil r 1/0 Ooftrd 

mat JOCDf1 • liODOW ID1'J74:1A A&T•••..•• ................. .. .. .. t629.00 

.•1 SJng/.lt dtt1$lfy di~ C.OMfOllfI wi lh CD'tl744(; csc ...... ................. " ... • 775.00
O'f" . __ s'8rlttl llO, conrto.ls 8" 

DITIRl'l.CD 2 WITH5 DRlAL PORTS~ iMDSD.11101 A&T. ............•... , . . . $:21 ~JllO 

mTl7'4U A&T........... .................. U59.00
00.Z ·~ DlllE JomT ID · MODIOW 

2" MffZ ZIJO CPIJ 24 8 1'/ A.ddr9Hllflil t/O Mttpped. 00/ltl·Ota 8 '', &111gl1t Ol Gm'UT.tSC osc ...... .. . .................. ua.oo 
l/r:iutila doll.l/~ .seli~l JIO 

Un r ...... ' " ' •••• " " S221100 DS•DJme MT wWi CJ. :tM' 2. • ' .. ' • .. U75.0ll Mm.n 110 • llODOW DllZCllll 
Thr•-• Sarl•f, f'W{I par•tl11IMT. ....... .... ...... $11B8JDO Dmmuva 
 MDSM ii3200 I!.&T. ....••. . .. . • .• . .• . •• 

CSC H MHZ , , •• , , , , , • 5311.80 $IllQl<t ~idf!d ,dou:!~;=~ fJ<lfJ'Ul•f B"' dtht~ ~~l:llllmn 
DClAL •WI:aoili .0.. · Clc*IOUT SHU80111\ S426.00'n . °' 2 or m.0111., , , • l!H.00 Two $~! t/O, J.our pe1-.11•t llO. 

! 111111: Prfwit!H t1w 111 Bft ,,..,,,,,., wilh • uamJud SHUSAiMllRM M•nual lor (J()lfl dtl'Vfls . , • . • S1'0,(IO on• ~f1lvs por1. one :rrrob• port
MDSS!iiUU A&r ... . .. _. . . .. .. . _.. . . .~=~ r.~-:, t"~1". ' ..... ''. ' .. ' ' .". illtS.00 llT4 • Mid 

GiliT e v.. n r· ·•·•·· ·•· ·· ·· · · ·•· · n..oo o.,., lftt~ aIJQl!bt• .;fflfd, <lfJuMt IJ.o~~rr V04·11111 

ClllT M:llC ~b:: :::::::: :::::::: '.~ '. h!WC CIME.oTe, M~!. 001t.11 . ar:lormar•..... H00.00 Two·a:arlttl IJO, two p.taJl.ltl 110 


SSM10411 Klr ,., ... , . • ,., .... ,,., • • 
SSMIOU. A T••• . •. ••••.••••.•••••

IO.t.ilD ti!ID: iOlli ·Oiil.Y H . 
UnKlf . ,. , . . .. . .... , •• , • , • 'laH..00 DISK C:AllDIETS ..,...A&T•.• . • •••.• . •. . .. .• . •. t.Ms.Oli V'-lOO·'nftA 


QliT 1H·C CSC. . .. . . , • .. . . . , • • , , • , • 13'9'.00 Dual 8" dJive c1tb/111i1 with power ~~pply. ,,. ~.!! o ~ylllh•sll•r tio•rd 

lillO qo ~ COlllP. 11'11. 114¢-k Or Ot$k Uou~I SSM591K II.It .. .. . ...... .. .. . ... . . . 


214 MHZ ZlOA CPU with RS·232C S.rl•l lf(J Pcirl lf1S,\f100• · · · · . . ..... · - · • · · • · · •.•.••.•... .H95.00 
 SSl!il.SBIA A&L . .. . . , . . . . . .. . . ... . . 

compl•I• with MooltM PFl()M t~f 2.fn Dffk COMIOIN!r SINGLE r . 0 .T. 
 SSMUI& Solrw•t• .. •.• , , •. , .. , •• , . 

ccs ~10 A&T, • , • , •• , • , •• , • , , •• , • , sno.oo Slngf11 8" callln11r wfth powp1 ~U/il'Pfr/ 
 1-100 YIDIO llOARDI' c=l!a DO Cl'U • 1.1.K. CTC.DDC8 .• , .................... , •• , , . , •• S19!i,ilil 
 lflSCTIDll,. 90DIOVT 

214 MHZ wl ll •~Pl 27J.5, Ol 2732, 01 RAM ii' c..-m · YinA COIO'I arap.l!lts Mllid Wilt! P•tllfflll llO. 
fWNJSTOP Afld slngi.t $tttp $wf(Cilif Vls-9t0t Slng/.t r with P,$.- . . • • . • . • $U.OO aer-1 44·u l/nl('ll ............. . ..... . sm.oo 


S$Wf;(lc'21C Kll .... , ...... .. . , • • • , • , • ·SHO.OO YIS.teQll· Ou11t s~ wflh P.S. • .... , • .. • st5.00 0 'B1·1UA A&T ., .• , ............... , Wi..00 
S.SllllCIUA A&T.. .......... ' •. . • . •• ' SilUUIC NOO DllE IVllTl1'llll 0 '1'11-:ib SutJ.logJc So.t twani. . . . . ... . I 35..0cl 
S.Slln.IDM SSM ZIJO llMllM• .• • . • " •• ' 5"'..00 DllCVt ...... lmll uo:now ftl ·:U.&M. 

~ 90tO ·W!1 • ....-. 8"' DBt LM11si l")' dtiWis 1111111 cabl1rai, powe1 auppty 60 • u Of 'B ~h.tt14cte1 vidt.o d1'$pl•y Motml!tl)' M•l>/Hd. 
aoltCCPIJ. llC RAM H¢dt t ~709. C011rrotlt1. wlrh ,CPIM 2-2 •nd MIC1Qu;>lt i!lt.sk P.r•ll•I Klffbo•rd port 

__ 1 It Bit tni•ltef lnpul poll. lli10SF1Z 9 SJ11q/1t Or/VII 5)-al•m• • , • • •• s.'i50..«1 SSMl·Vi'1<31(24 Kit ~Z.f . ... ... - ... ..... .

SSMCll1A Kit ... . . ....... , . . . . • . . ,. $11"-0Q fllllll>SFU:/9 ~sl Dtii<e S)'.Sll!lll .... , .... S15Q.OO• 
 SSM·V8'3"2-4 /II& T 110~<'4 ..... - . , .. , .. .. 

SSl!IC81 A A~T• • · • · ........ • · · • · · .. WS.00 D11CV1 DOW&.& llEllD • KODOW SSM·VHU P fl,,gra~s Kl'r ........ , , ••• 

5.sMtoeOM SM 8080' Mon/IOI. . • • . • • · . . $511.-0CI 11 ~ 08L D•11a1tylald1trf di/veil' with c11.~ln1t r .Paw1t1 


1-100 llAll tuppry COllllOlldf, w'lrll CPJM 2.2 ft/Id Mk:/o~r !IHI~ ~.,... 
Ml: ITA~UM· G01J110ft MO<Sf'2211 SJ11glrr Oriv• Sys r•rn••.•• ,, St250.00• llO M~pp•rJ WritH> ll'fJollrd, with P1r1lt•l Keytla•rd fMNI , 

114~- 16/lAill t7, 10· MHZ. 2 W• rt, OMA Cam.P•f•~ i.. :fllllDSF2221 Du•I Dl/ve 5)-stem. .. . . .... $:Z111UO S$MN,1!2K Kit . ... ... .. . . . , • .. ••••. ,

QIT· 75AAI A&T .fBK. . . . . . . ..... . . . .. $UO.OQ 261D HARD :Dlllt . ll.ODOW 
 SSM·Vi82A A T.................... .

QllT»1·76C41 C'SC 4/JK •• • • • •• • ••• . ••.• . HQS0.00 SpM;lttl purc.llH&, limited s loe.IC . 26M !I lormaUed naro' 

QllT·~7~AN A&T .S..K •••••••• '.' ' •••• ' t800,,.00 dl!lk Cotrrpt••• with "'blnrr, P.S.. C9ntrol!fr. CPM i.2 

QllT· HC~ CSC II.f l< . .... . . . ..... . . .. S1:11t.5.00 •nd Mlctosolr .BuJc 


...~:-- . c;:q •f1111DS·M28S 26 MBSub.!y~11tml.lsl•. • .. . $4.49~ 

,, MHZ. Q<l• tx>.rd ,.,,.,,h.OMA C'O.fflPllflib~. 
 e .. T ., 


.u bi t • ddliN&. Qftlila 

Ccs.2118&A A&T . ... ..... . .... .. . . . .. . !51111'.00 *$3491.00 
 * 

m RA'S UM • 4IOPllOVT HOO llOTllllllOARDll 
RAM 20~~.~:1~ ~~.bl:.·~~ dlHtJ1-, SAVI tl..000.00 MODIDIOAllD • GOl:lllOft 

AQI~ rrrmlr>tr/Qn, ~12·<0 tlol
OllT·1MA11 A&T nSK••.• •. • ,..... . ... 1318.00 FLASH!i Q8HHU rm ir B sJor. •. .. .•... . . ...Qlf.1MC11 csc 1BK. . . . . .. ' .••. . ' .. ' M 1e.oo 

OllM MA2A A&T 24K.. . • • • . • • • • • • • • • • Wl;GO• Purchase lhe GBT-1612A 
 OBT·153:A A&T~stot............... , 

Olf.1MC24 Csc i 4K. .. . . ........ , . . . l$3UO 
 Gllf-1~.u Un 11 t2 sro.r.. .....•....•• 

QllT·114M2 A&T 32K•. , • . •• , .,....... "49.0G 
 (CP·U 8085-8088) and GBT·175A 0 1ar-1su A&·T 121/or.• ,., .. , .... . ,. 

I QlllT·184C312 CSC 32K. . . • . • • . • . • • . . • • • $7:2m100 (64 RAM 17 S4KI togelher Oll!l f ·1HlJ Un Ir 'HJ slot............. , 

Ol!'M!SA A&T2041.0t....... .•..••..


2S 111'.t.TIC! Ulll • •CCI lor S1195.00 ­
~ MHZ', B.tllk .Hl<!CI.. !1116 !Ill date 
 See page 203 for fu rther detai ls.ccs.:nin A&r 32K• . . _. • .. . . • • . . . . • t!51111•.oo 

Order pdp sp·ec n1'K ITA11C UM• CIO.DIOUT 

RAM u . 10 MHZ, 24 oi r ad(fffUIMI siSD.OO 


Olf·1.QA A&T 1dK , •.• , •• , • , , .• , • , , 

OllM .QC CSC 1SK• . • •.•• , ••..• , •• , ldUO 


lia lrAftC UM• CCI 

4 MHZ. 1!116 bJ'I d 91.t, 11.tn* H lltd 


C<:S.2U IA A&T 1BK . • . •• , •. •• . , • , • • . $215.00 


- ftA:fte It.Ill • 4IOllMKl'r
kc0m:i.-m' If ~MHZ, /JI<, No do~Ot, ~h·• · m~f 


paput• r S- 100 FIAM enr tiulll. 

Git- 14\i• UllKJI IYC. . .. . . . . .. . . HM5 


-· ~"°~t'io'S> 

I 

http:Olf�1.QA
http:t!51111�.oo
http:S1195.00
http:A&T2041.0t
http:51111'.00
http:S1:11t.5.00
http:t800,,.00
http:13'9'.00
http:illtS.00
http:DITIRl'l.CD
http:conrto.ls
http:SJng/.lt
http:9'55$.00
http:4$1().oa


MICROCOMPUTER PRODU·C'TS 
PABT NO. PR!Cl! &502 SERJES 

PART NO. Pf\ICE~161'3 l t.slOO.oo 
2114"31. iH tm.oo 
&:S711SL i tlS0.00 
11'32 M120.ao 

SS02 llU5 
~WA Siii .~ I 
&.s.2cJ se.~!!- ' 

-

Pro11o lnxn ~ 

IO MHZ 16K A&T 
STATIC S-100 BAM 

2718 81.$$0..00 
1?01! 8/$32:.DO 

9080 S'EJUES 
PAllT NO. Pfl.ICE 
m5 :8080A S5.M 
rMS:BD8$A 519.9$. 
ommt sus 
lll'!>:Zm1 ii;.~~ 

DP1216:N $2.~5 

G.W JI0.~5 
6:500-002 121.115· ' 
~000 $21.95· 
~004 SZl.95 
llil:Jo.C!D5 ~l. 9!l 
115.:12M $2.1.~ 
65SIM $21.S.S 

6BDOSERIES 
PAT\T HO. . PruCE 

GBT-143A $1-69 00 E
Li.st s.14e.oo • _ _ · ­a 

- / 50.00 

P• Plug. IY.al•Tin»-S-&cicO(. Fammo'fypo.C-Cowr, !IGod Cll'IQ:UN S3.15 
D~N $U5 

MC;aoQP SU. IJlo 
MCQO'l1' Sl'7,9!l 

l'.\_l\Tlf De:st:!UPTl'(Jll 
l•S 

CIRJ.O&'!P 9plnmalt SUD 
CH·DIM SplDk s uo 
Cllb-ilt!IC 9piuo..,t .s 1.$0 
00!-llAISP IS pin m=lt s us 
~JI!:.$ l~plnlaalt s us 
ClilJ.MHC' JSp11u~.- S I.SO 

CNl).OIUI' 25,b"'!l't $I.SD 
•CMD-M:S$ 25 "° .l1mal• S I. 
CNIJ.mlllZIZ 11". gny hoed s u• 
Cll~PUil 2 pc . ~... II* S Ut 
CMD<-~:n1m l pc bl=ick Ii* s l.!D 

cn-llQfl" 31 Fla malo S 5.U 
lllfJli.oo:ll7S 37 hmale s Ui 
~l'C 31 pln oc"'' S I. 
CMD-DMOl' 50p1Dmai. s us 
CllJli.DllS0-.5 li0pl11llmalt m,ss 
CJIO.DllllDC so ....., s 21M 
Cii0.Dl11411 llatfm'ilft .ut2.pr s , .. 

RS2ll , DJl.2$P. £1A 

1 
Ull).11$U1il' ·Cl.au 1~b1~a-.a Ii nus 

Cinr ~to Si!'ltl 
tJll).SmJO l'ltfilt<-1\ijr S !!II 

f-llo PfllCE 
PltllTMO. .SIZE 1-S' lt.l'I 

· ·~·Mht· X «Y d~" $1.Ji suo 
tt!· lUP.UI t . • 17" 111.n $1.32 

t,n:rca... 
lCHi~P~ ~ ~~ cH" u.n SU$ 
¥1:T·Mffi "-5" d.~M SUS U.13 
JCT-L~rn ~s· 111• S-UI SUS 
TCT0 1&1NI :t.5 " • l.7" SUit SLID 

PllKI: 
10.J.4 2il-U 

DPl!l1$Jil $3,-50 
DP822tH SS.55 

MC@i808P $9.~ 

MC6'809P S:U.9!l 
s .... s 1.10 DPme.N $U.5 MC6821P $5.9$ .s 2, S ' IQ 
$1.U s ua msnso11 s1s.oo 

ffiSf2.511i $7.$0 
MCSfiBP SIU5· 
MCst'DP $1U5· 

• Operates up lo 10 MHZ (90 ns .RAM Chips) 
s u~ S LIS mSl153N 111.s.s MCW5P Sill.00 
S U11 $ UD INSHSSN SUQ MC&fi1f· liU5 
S L:JO• .S l..ID 1Nsn57N $t6..d MC64SIJP $5.41 
s 125 .s ua INS$'2$9N $111..00 MOSWP· $5.191 
s Cl5 s 00 INS821'Sl'i $$9.91$ MOBWI' UUS· 
S I•! $ L.31 
s 1-" $ UD 
S l !U S U5 

s 5.11 S H5 
s l.1t s 10 
SU'I S l.JID 
i '.i.15 s ua 

INS8%19H "M!I..~ 

ZSOSERIES 
ZIQA .SU.SS 
Z80ll.PIO Ji•.~ 
ZllOACTC .Si3..9!l 
ZBMDMA .$4$.00 
ZllOASRIO m. ~ 

MOll881lP JI0.89• 
M.06116:21' su.oo 
MO&&.?'st. 17.'° 
MOGS710P S.12.!oO 
MC16117MlP $U.5G 

UARTS 
P'ARTNO PRICE 

SI0.2~ s uo ZllOASl'Ol 559.IU 
$. J · O• S UO ZGOAS I02 SSQ.!ll 

llY$101311 
TRIG02B 
TRl9Sll 
[!(llUIZ 

• Assembled .& Tested• M ets or exceeds 
aU IEEB696/S. IOO ~cificgtions (including 
Urning).• Fully static design eliminates lhe 
limlng problem.s assoc:ialed wi h dynamic 
memorlas. •· Swilch selectable choice ol 24 
add1ess lines conforming lo the IEE!E 
696/'S-HlO extendedo:ddre-asing 
specifications, or 16address1inH as used 
.in o.lder S-100 sysIems." Ideal lot mul 1.l .user 
installations.• Boa:rd is addressable as one 
ISK ir 8 bloek on =v 4K boundCH"'f . • Switch 
selectabl PHANTOM disa:blo (llld W1'i1o 
protect. • + 5 Volt opercitlo:n (requ.ires no 
oih r supply vollages). • Low power 
operation (9(10 mA typical. 1200 mA 
maxi.mum). • l ,ear Fo:cto - Worraot 

s JO 

S:IU! 

S 7.SD 

$ ,70 

US.95 

.s Ii.QI 

FLOPPY DlSC 
CONTIIOLLER 

FDl7718-lll m . 9$ 
FDl7!llB.OI st.11 .!15 

41~ Pl~gboardsyf.£w' . --

~ l•m•1'•.<'uY 
m-3~u~ .U" 

$13,~ 
\ftl•l!n..l lj" I 4_5," 

m.ot 
~l·lluanr Duoi ·lin·Llllt Fl•a­
b>:ml " ' Wbo ·Mt w111l l'owtr 
!l Crd. 9u~ l;piq Glau Lll8. 

· ~ pl~ (li ft •p<XOil 156 

'fCT· liiUS" • U " 
Sl l.33 

VCT-3Fil7-U..S" 4,5" 
UDM 

lit~ f'li'P'M u:p, llooJntJ 'I'll 

HijJI Jlatirm ''" Sohlu ar Win 
Wm1> f:imr~i. l/ 16" HpUi 
o; fi!!tid . I ~ 

Add $3.00 for programming Jumpe1.s 
for THS.:80 Keybaord 

GOUTLET 

l M- IOA Liil S.111!1.9$ 
Sl>!:CIAL 

$111..9!l Wllb Im 
Pan1>Clly balmmc:od lluor••· 
O'ollll ligb1L1111 ,., i rb pn1cl1lon 
mo11ai!lar 1 ~01 . Toogh 
lb rm.apla•,i~ .ii.a­ . Eaay 
l•r>t r•movol. H•w wir. c lip 
de11t(ilm pe-Tm il l!I O<IJ.l' Ln1tol · 
latl<m al'.ld r~mo'MI 01 
tl°'1J'esc1m1 luba. Cornn 

fel:-3iJD. Jl U&-'l 
~tf.3~ SY • ~c:i" Cl\!IHJ:'llJQ!Ell 

SUit ~ tm..., ~ 100 l'Q OIQ~' 
YCT-lffZ-2 U " xu~ 50 pH "' <B .1 25 ,,, m · 

nus A11acl>ell CDnru<:h..i. compatl· 
P pall•m ll;a."111 lor !C'• £•· bit Wil~ S-1<0 EiJj Sytttml. 
pmy Clan I/L B" H pin mo. TCT-mll$.5" nli4. 
~. l lG .15so1n.~- ... nuc 

LEDO 
wlth p aatl.c abl•l.d lio pro­ ' 

: loct lube lrocn OIDllH>g and I 

.iam.oo•. I 
ColOI'~ : Gray, Blacik. ol>ll 
Cboc:olOto 8nnii.•11­ Come• 
..n,t.cn.~wm•t-9c1"'11n. I 
fluo•e..,..nl t11 b.o, 3 dlop!M 
leria. 10 lb.. 

Clr·ele 305 on lnqul ry carcL 



PRICE $1095.00 SAVING: $429.00 

SOURCE': PRIOR.ITY 1 El..ECTRONICS Ma.nufacture r: COMPUPRO From G·ODSOUT (Of Course) 

CPU·Z 
n.'c.uzbillald1nnllb11~11a1no111111y u11~ 
Z8GA" 1'Nl-Matsollasltit~QIJlialJSIO-bKk~ 
Q!llllll ty Willl most (!idti' $-100 •l!llidtlll'll$. 1l\i$ balfU q:ili)ftall~ 
nm •t alanr Clock &Pl!lds ~ nKIClld. gennllls MWRITE le!: ~ttms 
rtQukli"JOlhiUIQNlal'ldt\lt~P:ludlu . . INll~IS lhtCQllfll(l)ll' 
mm In 11~1 ~ front [panll Oi!m ~tum lnelucll( 
• 	 Fdl C!C!JVI nc. au lEEJE 696,IS• 00 ~. im 
~ L ll'IClfieailOl!I]\ 


.. cio-"' ~1iblt 1llo ....~~Ill 811UJ !4ftilll~ 

• 	 24 lifl addlwsslnu albwi ICCH!.ta 16 ln!Qabylti DI llllmOI)'. 

• 	 ~l lor mulU.ul!k i!!s allons.c 
• 	 lit · · fOI high ~ (IJ)traticn lb!., 0teast tncimes S)'stem 
~~" l!h sd4dtbl! cllofc4,al 2 114' 4 Mlllz ®!t'•ilon Ill! 

kl• lllf/T..tl!lil boanls:, inlcHI la6 WHzf!lfbNrd~cpili. 
lilcl wdl! 11'11 Cle h 11lt1iillf prgg~ 

• 	 Pmitlf!WI fllf dl!V;I up· ii) e. kl~. or lll'boa~ mammy
12116/U:.2 EPltOt.1$ •Df 6116 IWils-ml Ii.did !Ii boiitG, 

, • · 	llt\-DOalO IT!Bmlt\I'&P;gts ~i' bl diAblecl Ll1del Slllool1·OQl'olrgj 
ti al~MllaPl!f!"ll AAMI. 

• 	 On<lla.llO Ml)' mubllfe vectored lnl:!llUpts IOI ec~ dl\Wn 
i\'Slifni. 

• "-'Clll CINI ~P«~ getinl s SLAV!: CUI" and pll~'lfl· . 
.. 	SU.:t.abte lijblmltic Wal1 St.lie ltlln tar $SV!d11Q1 M1• 

lnstruellcm-MJl\'Q•-IJ'(JllQ'- ar lllil! llll"ilolanl amo!Y4 · If be 
lllSlllUd ill an~· or ll!I ·ol' ihe acaw:l1 

• · l.ijbjNtl;~up:r!AUUOlPGWO"Oll10 ff'l~Sti~O~. 
• 	 N'OIM!llllbbie lnllil~ on ~ pili 12. u r« l ~EE ~96. !l*S­

lh!; ~mi xlb1t Cfll i-11 llilMdn Sl:'llhls.1k&111d 
*'1 'ftQUlljd bf !Odi.'.(5 S·1DO Cl)JU!lltn wl'!at 11~ ~ 
COl!l'llltl)Olq)I 'ijl.)'-1il'O!diil ~as . M~S!mid 
ill~ t ... I 1$ CQlll-~(WllptU~ .h ~10 11131 do Cllll!I~ 

' 1813. yru IWlla _.tul S1111 CPU!mtd lllilliHlfloolll 111<11111 
lllt:t51 jaJ w iH ~ DI . 'Nriml S· 100 ~Yil*it:L •l'IN Z: iUhe 

, 

' 

I 

H•GH pf~J~~MANCE 

FLOPPY CUSK CONTROLLER 


F ,• ~ dislc conlrdll!r Wl:l!thyd ilea!lflll Ille c• • ,.,,. name 

Is ,_ Mo!lliU!t for lnlllUra1bl Into S•lOO iiYll~ lhl DISK I 

l'IOl»I eowdler il>:Ol~tes -rous 1 atutu 11111wtte •llfe-tr 

1mJ111ilalieonaO !\f• kClOllll:Dll!fllc:lrd.10:1111.1 1U1¥ClllTl$s 

'Iii Ille IEEE 6915 bm s.1andA!ll, lllCLlllH D•A AJlllTU TIOll 

• 	 ThirdOM1fra!k)ft llllll:I.. J!.?72/NE<C TiiSAlSI 'lloi:91' d' ·oaotroll 
• · High 5'l8llll c)lde a~llna OMA lnl:eltK~1Dflll«MSC11liMfepenclrn( 

dalJI, tran'1 IJt Sy\'lf.'_1J1 mcry <1nd hxible dis 
• 	 Ha11C1tes.~P 10 IOIK eC11 $ ?5 in.ti Rt>Wf ·dill drt..s, 
• · ~a double ~ly/s or Ol!Uble OJ caPIMltr 
• 	~ IEIM 374-0 !.Qll &eel'l:lred IOOl!all 
• 	 24 bitOMAaddluslnawothdi11J16nillflacrOM$4K~111Sr« 

da!J, ~1llS'icl iJVwghOul 16 "'lll10IY llliP 
• 	 I/() rratJlllld llllll!bce a!krlf&c;cnilglloUS system ITll!mCJIY. [.Dl'IR I 

oa:upl;$1» m ~ 
• On b:iaril Plaro'lilil boot El'RIO:liA 1111 .iilDmllLlc startup 

1 • · on bOatd se;tat po11 ·tor In Ital sy111em tllli'~ 
I 	 Boifll awnpa1ibl! · MP/M, OASIS, CIP/M> 0 alld CP'IM-.86. 
• 	 CP/J!.!'80 and Cil'lf.1.$6 ~~ble rQf 11i I. 
• 	 CPU ~ liw:tependem dW i11n!lel IOI cpMlllion up 111 1l)MHl. 
• 	 Flllty allliml!d·llMA lnlfttaceu,Ptt IEEE 696 tlOf altuaina m~Uple 

DMA dtrwtlll'S. ihlul conO"'­
• 	 May be in111rl1.()t diwen ·1(11 lfnl!H;l!M ~1C111Mnl$. 
• 	 UP li> 6oDU!'les pj!I slcll! l,ll hcl!lvtt•rcun oo lllt.111 oi up 10 

Ur.I 11)1~44 d!WH • -Bsl-cl!mllrt 
llJI lhll!i! IY1Ures--Ylllce '11111 Ulll l liH 1 1& lhl (Inly~ 

em 111t ~•1. palloi~ S-100 dllk $J$lem1t>ll!l3ble­
d';ly al1CI ill !lie lul14 The DIU I "'lM!i(IS lb!·tlh'.-l!d capabllltlM 

ftl$ b)I l'il!h1~OON~-8 $lllllfe W muiil•USft ITl!C;!OXll!lllfll[U 
~181111 WIM!ihl!r 11Mlgnt1111 a !llW di iiYSr.JIJ 11 ~ a ll)wir 
perimnaig dlst i;ysi:.n, DIH 1ylddl blJtc!ISl/petf~ ralb 
Mlatilil l~. 

FIAM go 10 MHz 
32K STATIC FIAM 

Yoo ®1111 tR'll! to !la)' a IDl o1 m:llll!I' rOf ~ lot al rn!IOOfY- despte 1111! 
~RSinilr ID'w prior. H M20 incbfes all ihll lt'.alillf!S1iu.1 )00\Wtlld 
t111JC(;l.,., ffiCil1ln' llNRl~r·e oost isroobiMLA"r.lllable In 161(.2~ 
rd c32 K illlfllip;;01lons, Ill• :UJ Incl.de$ t?il it'0$1' soqt! Iller 
·111a11ns 1Dr all)' qua I ml!mllfY boafll: 

• 	 ""'91s II ~ all IE'EE 696/S-1IJ(l 1'*JfOU110tts (irlcludila 

·• Fo.lly stiiiC dlsi;l<l millites ihll na PfC(llllllS assrelatl!d"" h 
d)flamiC memll'iH 

• 	5' tlfloseleclallfe 12'1oi!ll! of24 addlm itles ~mona ro111e IEE'E 
6g6/S-IOO utcrdeil ilillesslna (16 ~~ !pt!Cillc"1ioo, ~ 
16 address lines .as~ 11 bilnk !itlat'I ilnd older S•'IOO s.,nems. 
menwy lldi:l'mi!IQ (irdtxhna Cr«nemco. Nstu ~ nd ot~sl 
as w as ntV.'ff ~~Lfm cm/Dr. i."O 10 lhe IEEE M!i; Ul1lldell 
adclle!.1lna cmooot 

.tddre$1inG "'olotal 
• 	 ~al Df llllJ11'USlll lnsutlal~ 
• 	CSC r.d ~es11!d boalll1 are d!!i!>Qn!d rlM' CPU speei!! llP 

10 10 IHl 
• 	 lloartl IS 3dlilM:S3b~ SS one 32~ ~ 8 llloek on "I' 4, ~ ~ 
• 	 lacl1 ~ K ruw can be lvi:t.IOlii disabled Yla DIP ;;w,fQll.
• s~ ~ $clei;lllblt PH.i\Wl'OM dls;ibla illlCI wit~ proloot 
• 	 · ~ VOii ~~llO/i (rCl)lircd !'I) Ollheo IUJllJly 'lllll~~ 
• 	 T1101oog11 1:1~inQ or ~m nnes. 
• ea~ru1 ~I d!s9'J ~ mlnll!Mle ~at builll"" 
• 	Htavr JlOWif arid ~ ~ 
• 	~ pqi.~r O~i~ (1200 MA ll'Pieal 1~00 mA ma.o;Runl, 

~llrl :W Odi~S Ille h~C~y iflll'l'lltl' (ltlldcd lly llWf1J S-11!11) 
~l!t !'.f$1eni - i c:ost·e~rr.e and e•~iCrlilt~ \o!l-0~ 
pac6;ilg!. l\'ti!t:l!r Im- 2• bll .lal'.f!S.S 5ysl1!111S IM' - Sl!led ~!iii!,

i!i•• 20 1:1111.1~ ~eat~ ~(-e~~'<I! mm ~tilfJoe. 

ANOTHER PRIORITY 1 EXCLUSIVE!'. 
We wenl 10 GOOBOUl afild made a specfal buy oo the ooeileous ol the besl S· 
100 Z&OA· systems eveL 
LOOK AT WHAT YOU GET: 
1 Q.BT160A 2(4 MH:z Z80 CPU . . . . - . . . . . •. . .. _. _•.. . . . S295:00 
1 GBT164A32 32 K1OM Hz Stalic Ram .. - . . - . . . . _. . . . . . . . S559.00 
1 G'BT171 A OMA DskControl ess .. . . . ... . .. . . . .. . . . . . . . S495.00 
1 GBT CPMSO CPIM 2.2 . __ . . ... _.... . . .... _. . . . . . . . . _. _$175.00 

IT :All ADOS UP TO. . . . . $1524-00 

TOTAL PACKAGE PRICE $1095.00 
You Save • •. •.•.•.• $429.oo 

ORDER PART NO. PDBGBTSG 

No.w it ~ts eveti belter, adCI 2 Shugart 001 Ad'lsk driv·Bca~nels 'lt'ilh power 
sup:ply, data cabl'e & OEMmanL1al. 

n ALLADOS UP TO $28.54.00 

TOTAL PACKAGE PRICE $2250.00 

You Save $804.00 


OR DE.RPA.RT NO. PDBGBTSH 

Shipped Freight Collect 


TAKE A DIEP BREATH'I 

SIT DOWN! 


We made aspecial buy on aquantity of REMEX 4000 000.bls Dmsity, Ooullle 
Sided a· t:llskdrives. Install lhoseln theVISTAcabinel inplace-01 the Shugarts 
and yOU will have a system Lhal you never di earned po!>Slble. 

_ PDBG BT Adds Up 1.o$3254.00 
TOTAL PACKAGE PRtCE $2450.00 

You Save $854.00 
Thal's Right! For only $.200 111Qfe yoo can have dooble sided doves, DOU9l!..E 


THE CAPAC·ITYI DOUBLE THE SPEEO: 3tnsm 

Because al the limited quantilie:S. aild anticipated high demaoo !or these 

system~we r~ toot you call and oonrlrm the avallabflf'ly of the system 
yoo desire. 

Circle JOB on lnquJI)'·earcl. 

http:28.54.00
http:lines.as
http:CP'IM-.86


WHY WAIT ANY LONGER??? (1iJ.,) IM_· ,~c. roFrame I
SUPERSIXTEEN - _. _ 

IS HERE TQD,AY!!!! 
Look W'hat $3495.00 Will Buy! 

HERE'S WHAT EAC H PACKAGE INCLUDES: 
B11al Procfl.nor IBttnd. With this highspeed board 
(5 MH2. operawll). Voll have ltte capability to use the 
vast library ot 6 bll so1tware available today. as well 
as the en~ancoo 16 bLt soUware being developed at 
major soflwaie 00uses for toroorrcwls demanding 
applical,ions. 

Disk 1 OMA f!loppv Dls·k C'ontrol ar. This is the 
product that struted the trend to hig speed' OMA 
dis contmlrers. for maximum flexibility, ii. handles 
up roloor 8" or 5.25Hi10ppy disk drives, single or 
dou~ ·sided,s gte or double density (salt sectored). 
Svstem Support • All lhe moo1 poplJar "extras" 
are on this ooe boarelo. battery operated clock/· 
calendar. RS-232 serial port; battery backup 
RA.M. math i:rocassm. and RO M options; triple 
inteNal timers; dual interrupt controllers: power talI 
interrupt and more. 
11n111r1acer t. l\~O RS·232 serial porls. with f1Ull 
handsha~m;i and illdependen11y selec able Baoo 
ra~t?S up 10 19.2 KBauxl, connecl to I e serial 
perfpherals (O nter. lerminal) al your choi~. 
U8Kat Sta11c RAM. The nest components deseive 
tile OOs:t mernciy. which ,is wh 128K of 01K famous 
hiqh speed(1Or Hz)JIOw power ram comes standard 
wll.h e~ery Su perSht1een package. 
CP/ M•-2.2. The most popular 6 bit operating 
system.. read~ to rood and go. 
CP/ M*·8i8i. ~~ to load and go for 16 bit operalion. 

Cables and Docum11 nt21tlon. Each package in­
cludes three i ~ te1lacer cables. ane dtsk VOcable. 
cooiplele documentation lor al I hardware, a11d 
manuals ror both CP/M• o,peratlfl!I systems. 

ow 10 Ille best part of all. Irpmchasecl separately. 
these qva1ity t11mporien1s would list for SU44. But 
SuperSbdeen's 1,0.w pa.ckag1e priilte is an 
11 m·1.zlf ng1$3,495, 

YOU SAVE $849.00 
{For lloard5 

QUal1fied ~~der. I e Certified System Component 
high-rel labili t ~ program - .rith extended 2 year 
warranty, 200 hour burn-m. and 6 MHz processors -
add S600 to ~he package price. Standard 
Su.111uSb:i1111n packages come wilh usual 1 year 
l1rniled warranty.) 
PDGBTSJ Sul)ef$ixtee11 A&T 
li'DBBBTSK Sul)el'S1xleen CSC 

Sh. Wt 15 lbs. 

$3495..00 ' 
$4095.00 

SAVE EVEN1M10 RE, when yoo add 2 Shugart 80 R 
disk drives. and a dual Vis,1a Cabinet with Power 
Supply and Shugart 0EM Manual. 
PD9GMSl $4650.011 

I ' 
f10fTI l"-t JKMtr SUpply I ~ lite $CU•it/ t11U$1S. TEI tonW\ll:tS anll 
~s eJQli m.1in lrBme Wl lh goeil t.111e. E-.ff~ TEI maird ramt! 
uilllH a 0015LM'l1 dage 1ransl'crmro ~Cl/JI ~111:11 ~ crs ·Clean 
r~tfd pwu al me proper lavd. !lfk1nu 1r. 111'~ 1 i~ •toe ~Cl 
Cillllil The o.llJ)JI vol la<jli on Ille Ir. nsl(llrrlel r~lnis nt.1111\' ~ Ill 
~ 1110<1~ 'IOl 1 ~ge "1Jtyin; trom llPllJJ)llM1elr e.~v to 1~~~ T!Ys ~,ans 
~ma1nlramt 111~1 mer na11oevt1 • rlll!I0111 °' IMfl~ brownool 11 
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Pl!ICI 
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$850:00 

5·100 MAIN FFIAME WlfH 12 SL;OT 
MOTHE RBOARD AND CUTOUTS FOR 

3 5W' FLOPPY DIS K DR!V1£$ 

TEITf1 2 
TEl!tf l2 

UST 
l"flilt l 

12 s1o1 OHi!. seas.o11 
12 Sbl ~kJllO<Jnl i7%.00 

DUA ~ 8" O!SK D~ I VE CHASSI S 

llUR 
1Pft1C£ 

$HS.DO 
$n5.DD 

PRIORITY ONE ELECTRONICS 

El~cl ronlcs Corporat ion 

1 0 ~ 9 DOi MA:TRllX WtTtl TllU'E OEOENOERS 
ALPHANUMERICS/GRAPHIC S PAINTER 

l!le Wf!! able lo acquUe 1111$ lft)SI pq:illlar pt1n11et when 1e(ll~ 
!Its modrt wilh a IMfil lltfslon Tlltse pt ,, s. sUU In Ille lil!;lOIY se.a'l!d 
COIMtintrs are availllltt ~I lrcmcrdaus U'tings 11'1 a rrst-ixrne. sl· 
ll!Md' Dti1$ 
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Mlll 1~18:>2 i-..llllel f$tf ~llCC Sl.C!iQ..00 
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7~LSOO 
74~501 
7"LS02 
74 LS03 
7~~504 
7•t.SM 
74LSOB 
tUS09 
1• lS 10 
74~~1 I 
1• lS 12 
N SI~ 
14LS14 
14 LS. 15 
14LS.20 
7• LS2 ! 
14 LS.n 
74LS.26 
1" LS 27 
7~lS2B, 

7•l~l0 
14 LS.32 
74 LS.ll 
ULS.31 
74 LS JS 
74LS.40 
?• LS.42 
14 LS47 
14LS41J 
74LS•9 
74 LSS1 
7&LSS4 

25 
.25 
,g 
is 
25 
M 
,5 
25 
g 
JS 
~s 
45 

1 00 
35 
15 
3S 
25 

.JS 
lB 
JS 

.25 
~5 
.ss 
M 
J5 
25 
s~ 
1~ 
7$ 
1& 
2S 
35 

74lS1e4. 
1• LS,1&!> 
7'11.S16& 
N S1~8. 
14 LS1!9 
NLS170 
14 s1n 
7•L:Sl14 
7~LSl16 
74L$ 1SI 
7•LS1 M 
74~$111(1 
?4LS l 9 1 
74LSl9t 
7~~$193 
7•LS1 9" 
74LSl9 '> 
?•LS 96 
74LS ! 97 
74~522 I 
?•LS~O 
74LU~ I 
74~52~? 
74LS20 
74LS24~ 
74L$245 
74LS?47 
74LS?•ll 
7-4 lS249 
1•L5251 
7• l SU3 
74 SlS.7 

i5 
g! 

2 •o 
I 75 
I 75 
1 15 

eo 
9& 
96 

7 .I S 
us 
I t'O 
I 00 
a~ 

.?5 
I()() 

ll'5 
M 
S§ 

l.~O 
1 es 
I 8i 
1 es 
I 8§ 
I 76 
HS 

76 
I 25 

11'9 
I JO 

M 
es 

8202 
820! 
9212 
S21 4 
82 16 
822.i 
8220 
~228 
82J7 
823B 
82•3 
(12~0 
82~1 
8253 
e~53 · S 
828& 
825f>.5 
8257 
e2g9
ein 
8275 
8279 
827i•5 
8282 
9283 
8284 
828& 
8287 
11296 
821!9 

45 00 
3.50 
1.95 
J .!lO 
I .BS 
HO 
I El5 
4 9~ 

19 95 
4 .9S 
& Ml 

14 ~5 
5.50 
9 86 
~R S 
Si 2!, 
~ 25 
900 
7.00 

J?95 
29 9-S 
10~ 
10 5() 

6 .65 
~ . M 
580 
&6'> 
GG~ 

26 00 
49 1)S 

1 69 
2 49 
~~ 
g9 
gg 
~9 
99 
99 

2 '95 
9 9 $ 

3 24i 
A'VS-1013 
TR ·6Q2 
, ,..6402 
IHI 
17i 
1793 
U~D1M 
8272 
N ( 1)13 

MA1012A 
CLOCK MODULE 

• 1h" AED LE D CH A RACTERS 

• 12·H OUR FORMAT 

• FACTORY ASSEMBLED 

JUST ADD SWITCHES • 
74 LS56 
74LS03 
1•LS13 
7.Cl..574 
74LS75 
74LS7~ 
74LS78 
14~5e3 
14LS9~ 
7•LS88 
74LS90 
7& LS91 
HLSll2 
74~$~3 
HLS95 
74lSi6· 
14LSl07 
74LS 0 
74L5111 
7&LSI 13 
74LSl 14 
74LSI 21 
74LSl2J 
74L5 I 24 
7&LS 26 
7~LS I 26 
74LSIJ1 

JS 
I 25 

•O 
•5 
50 
40 
50 
1$ 

1.1& 
40 
6S 
89 
70 
6$ 
M 
9$ 
40 
40 
4S 

·~ w 
4S 
95

2n 
9~ 
8~ 
75 

7•lS2~ 
7•lS259 
74 S.7fj(I 
7CLS2&& 
1• nn 
74 S775 
7• l.S2?11 
7 ClS28(J 
74L$.2U 
}CLS290 
7•lS2'.9J 
74LSi9$ 
74LS298 
7• l S32• 
7c sJsi 
7• lS3!l 
74l SJ&3 
74LSJ(>C 
7• LS3115 
74LS3'66 
74LUO 
74 LS369 
74L$37J 
l•LS374 
74LS)77 
7-4L$178 
7•LU79 

es 
2 85 

5S 
5! 

I 65 
l .JS 

M 
I 9.8 
I Q(J 
1 25 
I 85 
I 0~ 
1.20 
• . 1!i 

$S 
l.S.5 
I J5 
I ~S 

9! 
1!$ 
10 
'0 

I 8$ 
I 90 
I ..~ 
I 18 
1 l& 

6800 
6801 
119()9 

6'10 
11820 
11821 
i;e2e 
683-4 
et•O 
6843 
118... 
6'•~ 
11841 
6950 
6852 
MGO 
6 61 
6871 
11816 
eeoo 

1011 00 
1011 00 
1011 00 

111 

COMPLET:E WITH SPECIAL • 
TRANSFORM ER A ND SPECS. 

$899 3/$24°0 ·ea. 

?&LSl18 ~~ 74LS~S 1 90 
74LSIJ7 ii 74 L$J86 8$ 
74 LSIJB 1$ 7&LSlllO 1 90 
74LS139 76 74LU9l H lO 
74LS145 
14LS147 
HLS1•·S 
14LS1$1 
1• Ll>1& l 
14LS1!>• 
' 4 LS1S5 
' • LS U.ll 
74 LS1S7 
74lS.ISB 
74 LS1W 

110 
1 .4S< 
U6 

75 
75 

z 35 
I IS 
9~ 
1$ 
7S 
90 

74~5~'!1$ 
74LSJ119 
HLS<H 
741.S.4i0 
?•LSllH 
7"LS669 
74l5 6 70 
7• l51l74 
74 .S682 
74 S6Bl 
74LS68• 

I {j$ 
1 70 

.37 
, 9$ 
1 tl9 
IH 
2 20 
g ~5 
J 10 
2 JO 
2 &0 

1702 
2709 
27&0 
f MS2S16 
271 6 
2716- 1 

25--G k 8 
1024 • e 
1024 ~ 0 
2048 ~ 8 
2o.ui x e 
20'48 ~ 8 

P us} 
~ 45-0m; I 
145-0l>sM5v1 
~ 4SOngM5Y] 
~ 4SOn!lH5vJ 
p501'1!l 5Y] 

4 .95 
3 95 
995 
'95 
595 

12 95 

DIP SWITCH ES 
4 position 85 
s poai11on 90 
6pMll1on 90 
7 pO~ihOn 95 
aposll•on .% 

CONN 'ECTORS 

LEDS 
Jumbo Red 111.11 OC 
Jvmboo G•c n ei I OC 
Jumbo Yello.,,, 611 .OC 
5082·7100 .0"CC 7~ .., .... 14 l'CC ~ 
~A 72 ~'CA ii": 

14 LS161 
1<LS182 
14LS.163 

95 
g~ 

es 
74 ~S68S 
7•LSllU 
14LS6H 

l 40 
2 40 
2 40 

TMS2716 
TMS2§32 
2732 

2()1118 x B ~ 450ns~ 
4096 x B ~ 4!i0n~~5~] 
4000 x 8 ~ 45Qns~5Y1 

STATIC RAMS 

!11l5 
19 96 
1650 

RS232 MJ..LE 
R$232' FE Al.E 
RS2J2 000 
5.1()0 ST 
S·100WW 

100pcs 

LINEAR 
2101 
2 102-1 
2 1 02 ·1 

2-!;6 .. 4 
10Z4 • 1 
1024 • 1 

[4EOMs] 
[450'15] 
[450nsJ{LP ~ 

1.95 
.89 

1 29 

1.85 
85 

1 15 

IC 
SOCKETS 

34 
911 

, .;,9 
G4 , ~s 

. 3g~ 
1 .4~ 
• . ~!> 
s~ 

~gs 

w 
1 .29 
, 29' 
1~ 

:19 
l!e 
~ 

1 49 
I 29 

49 
98 

LM7~1V 
l.~1 147 
L 7411\' 
Lh 1310 
i'.1C.1l'.JO'J 
... e 1350J 
MCIJ&9 

M1 4l 4 
!1 458\1 

lM 14&8 
LM1489 
Lh 180() 
VJll889 

·13' 
lM~ 
L~ltu 
M~l ~ 

L\1391& 
7S451'.1 

,~~2V 
7~53V 

29 
7'il 
59 

uo 
IE!!! 
ii!!) 
.19 

1 ~9 
69 
~ 
.99 

?~:Jo 
249 

59' 
ge, 

3 9$ 
J !l5 
:J. G'S 
J~ 
39 
J' 

2 111 
2112 
2114 
2 14L•2 
:!114l·3 
21141.-4 
TMS4044-4 
TMS4044-:l 
TM <?016 
Hf!.1!1 11G 

4027 
<ll 16-l 50 
<! H G-200 
<l H6·300 

25G • 4 [450..S} 299 
256 ~ 4 [<150<Js} 2.99 

1024 ~ 4 (45Cll<\sJ' 8.117.9'5 
1024 ~ 4 [200.~J{LP ~ 8.12295 
10~4 K 4 [30Cln$JL~P I e121.9& 
1024 x 4 ( "5~KLPI Bt1 1l~ 
40\N} 1 (<15°"'5) J49 
40!l6 x 1 (JIJOns.~ 399 
2048 a (~00n5) CALI. 
2048 xa l21JOn$1 CAL 

DYNAMIC RAMS 

«)96 • 1 J2!>0ns} HO 
6.384 • 1 J1!i0ns.] 8 / 1995 

Hi.384 • 1 1200n~l 8 / 17 50 
16.3&'1 ~ 1 J300f1i;J 8 .' Hl SS 

2 49 
2 79 
2 10 
2 45 
2 4 5 
2 25 
3:1:5 
J 75 

VOLTAG E REG'S 
18()5T 89 l905l ili!1 
1808T ~~ 79l2T 9'9 
7BIZT M 7915l I 19 
7B ST 99 't.2~ T I 19 
7&2otT 99' 

7111]!, 1 39 790!>K I 4~ 
1a12~ I 39 7912K 149 
1a15K 1.l9 19l.05 1S 

69 79L12 1'97e:t,05 
?8Ll2 61! .,,,,,5 )'9 

1e1.15 69 lhl31?K 395 

LI JO'illC I 4'9 LMJ.Zl · ~ l 17T '95 l.JM:J.37F: 3.9!> 

I 100 ICMlp 
3 
I! 
17 

.20 

.2'3 
30 
'.JO 
40 ao ,, ,. ST 49 

ST SOLDER ~I 
Spin WW 511 
~pin WW &~ 

16 pl" WW 69 
119'11! pin ~Wt 

2li pin WW lfil 
22 p1 .. ww 1B 

1492~ D•nWW 
lll pm 'lhW 1.69 
•10111n v. v l')og I 

V=B Pl 4 l64 5.5"JG • 11 L200n~J CAJ..l T=TO·nO ~='TD·l L=T0•92 WW WlR!!WA~~ 

Gi re le 100 on inqu1liy card. 



CMOS NEED FAST PARTS? 
7-'CW 35 UC374 us 40 g "5 4098 2'~9. 7400 SERIES DYNAMIC RAMS7&002 35 7.tC90 BD 4020 9S ~099 l.95 
74004 ~5 74C902 .85 4021 ,!IS 14.409 e .~s 4116 11SONS 16K x 1 811'9.957400 1!) 741~ .55 

7~C10 JS 74.C~ 096 .l()23 .J5 11.411 ~ .95 


74Clle J6 ?4CllQJ, e:> •02:1 I 15 14A10 e95 
74()1 19 74H2 4$ 4116 120NS. 16K x 1 8/29.95 

1 4C14 .51!1 7.lCl!O!i .115 <tll:24 . 75 14.412 12.9S N02 19 7413! 50 

7.4C20 .l5 7~C9Q7 l.(ICJ <1.-0<2S .3~ 14419 2 .~ 
 7•0:1 19 74141 .65 STATl!C RAMS 

7404 19 7•142 29S 

74C32 .50 7.iC1109 2 75 411:27 6S .i5()l .65 

74C30 .l:. '740908 200 ;L(l26 16S ~502 .ris 

7405 l2 7,1, •J 2.95 2147 55NS 4K x 1 9.95 
74C4«! HS 74C'!l10 9 .9'5 41)'2.S .80 4506 1,95 7406 2':2 74 44 i .'lS 6 116 150NS 2K x 8 CALL71.07 .22 74145 .60 

HC7J 66 74C912 1000 .iOOO ,A5 .1'511 1115 

74C4!1 210 ?4C911 10.00 .c.029 95 4~10 ~ 

74De '.24 7•147 1.75 61 16 120NS 2K x 8 CALL 
7409 19 74148 120 

14C7~ 740-I 15 2.00 ·~ 1.25 
74C74 .8.5 14C914 l .95 2.95 4'512 9'5 

74 IC 19 74150 JS80 40l5 .es 4514 EPIROMS 
7d1 l .2$ 74101 6S 

14C&S lll!!i 74C92(J 17,$$ 4041 l :l5 ·~•6 1S<!J 
74Cel s 74al18 275 4C)40 9~ 4SI$ i 25 

7412 )0 '741~2 6S 27 16·1 350NS 2K x 8 12.95 
741] 3.$ T415J 5S, ,~7.ie86 95 74C92'1 15 .95 4042 .75 45 B 2732A 250NS 4K x 8 25.957414 5S 11. 54 1.4Cl 

74090 1,75 74.C913 !i95' 404~ .a5 4$20 12'!1 
74C89 4.50 74C92':2 5.95 4043 .&5 4519 U!'5 

7416 25 74 5S 75 2732A-2 200NS 4K x8 32.95 
74U .25 7415G (;$7itCOO 1 7S 1•C915 615 •O•I> ~ ·~22 I~ 
1-'2'0 19 741$7 5S71.C!l6 17~ 74C926 7 95 4047 .95 4526 1.25 MPl!J ' sN21 35 741S9 165 

7aC1~ s7b 7•C l8 7~ •050 ~ 4~$ 25 
74C l01 I 00 74C9?7 7 ,95 4049 .~ 4~1 195 

7~l2 29 74100 ~ Z-808 CPU GmHz 19.95 
7•23 .29 74161 7074CIS.1 2.25 7•C929 9.9'5 40S1 .9'5 4531 .9S Z-808 CTC 6mHz 17.957425 ~ 74162 es 

74Cl$7 1 7~ •COO 35 •060 1,45 4!38 I , ~ 
74C154 :u~ 74C9l0 19.95 405-3. .95 4S::l2 19S 

7426 29 7.0111.:i 85 Z-808 PIO 6m Hz 1'7.9:5 ,,c llSO :zoo •001 l5 •066 7$ ·~9 1.9S 7427 29 74164 .e~ 
1421l 45 74165 es 68BOO CPU 2m Hz 10.95

7•C 61 2'00 A002 25 4068 .•o Al)<l3 2.ro 
7401!;2 200 4006 .95 4069 .:15 455S .9S 7430 19 74 66. 1.00 68821' PIA 2mHz 12.95 
74CI~ ioo 4007 29 4070 :l5 4$:;1! SS 74l2 29 7•1&7 1.!t5 

r4C164 ~00 4008 ~ 4071 30 4581 u~ 14;;J ,;5 74170 1.1!<!1 68650 AGIA 2mHz 12.95 
74Cl6~ 2.00 400t) 45 •072 JO 4582 1 9S 7437 29 74172 H5 GPU SmHz8085A·2 16.95 

7.tJ8 29 141'73 75 
74Cl74 z2'5 11 .15 4075 JO 4585 .95 
74Cl73 2.00 .tll10 ,45 4073 JO 4584 9S 

U40 19 7417• 89 
74.4, 4!} 74175 8914Cl7~ 2 2$ 4.()1~ 2'5 •076 ~ 470~ •2.$!l 74.43 &5 74176 .89740192 2~ 401J 4$ •ere 30 &72d 1.!0 

rtc1g3 2 2'5 40U 95 4081 30 BOC07 .95 7•A4 Sll 74177 75 
7AC195 2 25 .t(J15 95 4082 :JO BOC9S. ,85 

,..., !I 14 76 11S 
744(1 b9 14 79 17S 

u.c221 225 4(117 , 15 4()86 % 6oC97 95 
14C200 515 401~ 45 408$ 95 ~C9G 95 

14d1 .69 74190 .7S 
7ACl7J 2 .75 4Q1il 95 4093 1115 WC98 1.20 7A48 ~9 74181 2 .:15 

745() 'I~ 74182 .75 APPLE OWiN1ERS 
74S1 23 74184 UXl 
7453 .2l 741&S 200 EXPAND YOUR 48K. COMPUTER TO 64K 
7454 2l 7418e 18,50 Sl!JPER RAM • IIHOO :,!J 1411)0 I 15 
7 484 39 T•19•1 115 l'li.i<i IN 5-1..0T~ 

GOLD Pt.AT~D OONTAc.l'S 

7470 :1'5 71; 93 rg 
74500 SERIES 7,4g5 :m 74 92 79 

INC 1.mes 5 JU PER Of'TID.NS 
lNCUjDee 5 RAM·RDM OP'TiO s1A72 29 7~ 94 as7~SOO t• 7•574 69 74$163 315 14S258 IAg (N,K)Y TKE 6EST OF llOTH WORLOS 

14Sil2 .UJ 7ASS5 2.39 74S11>11 465 7~$~ 183 1473 J4 1.095 .65 18K A_.M 1Au1D()o.! ACCE$SMEMOAYI 
14$03 .411 74S86 .4A 745169 5 .U 7.CS27.c 199! 7474 35 1t 96 .79 HIS IS ~"11r!1C1<T60 FrAl.!WAR( 
74$04 79 74$112 1_s9 7.CS17A Ul9 74521! 111911 74'75 •9 7t 91 :rs • U:P.. i-10$ YCIJ <41< AJ>llLC TO e<,IC 
745~ m 14$113 I 8 74$115 .09 7~ZllO 2.00 O~ f>ll()(IAA.,WBLE MEMORY 

l l i.!INAf ~ l~I [ j.j[[Q FOii ._llflLUOFI • C<R INTEGER BASIC AOr.L 
7476 :'.!5 74198 , l5 

,..sos 411 7A5U4 50 745181 4 47 74$2(1.7 4 75 7.SO 59 74199 1 35 C ARD
74-11,1 I 10 74221 L3514$09 9& 745114 '1:77 7A51~ 29!> 74$2118 4 ,4~ • ALLOW YOU TO RUN APPILE'S i'<E\'I FORTRAN PACKAGE, Al.SO 


4$10 69 74$ 132 .24 1•SUIB 3.95 7"1!2ll9 6 00 
 1482 95 74246 1.35 i>.lSCAl .lND i>llOT 
7451 .aa 745133 98 7.cS1119 14 95 74S:J(J 6 .95 1tevaO.A~ CON'fl'IOL SElECJ10.N OF AAl.I OR MOT HeR BOARD 

ROM lAt<GUo.GC 
741!3 .50 74247 1 1!i 
749.4 50 142•11 1.8.'57.1151~ 10 HS1J4 6& 7.C51~ 29$ 74S.373 HS 

• i N<;.1.UDlS INST.lL LATllO 1"1llllVCTl0N$ ANOAJ>PL1CATIONS
7~5 6r. 742.19 1.!1674S:<'IJ 611 7451:15 •B 745196 I $9 74$374 3 .4S NOH.S 

7~SZ2 98 7451Ja I 08 7.ti51116 4110 74$38,1 us 7486 .35 74251 .75 fH~ OOfTl~AR{ D[YElOPED In VARIOUS VENOORS Hlfl ~DUA 
74$30 48 74813!1 .25 7•5197 4 25 7'S:lll7 5l'5 18'1~~ S..0Ul0 NOW .-.u)RK AS THEY AD'lERTISED 

74Sl2 911 74$140 U$ 7cS201 14 9S 74S4.12 2'ilB 
7411'1 A.9S 7• 259 ~ 2! 

fH{ "0$T ~ ASATIL.E RA.. .tPANSION ON °I E '-IARKE I 100,U 

74SJ.7 181 7451$1 I 9 7A~2'5 8.!IS 7~471 995 
7400 35 74~ 1.3$ 
7491 ,4Q 74273 195 UNIQUE 1 YEA.A WAR.RAHT'EEI s;u .oo 

74538 I 66 74515:1 '1g 7.452.tC 39& 745412 16.115 7 492 $0 7•:UG 25 
74S•B ol4 745157 1 19 U$241 3 7S 74S474 17.l!S 1493 •9 7°4:279 .7S AIPPLE FAN74~4 66 7.tl283 2 .00 
74$64 79 74Sllll1 2'115 7olS2SJ 7'45 745~i'C 1 &O 
74$51 .711 745158 I •5 7.11~51 190 14$4.92 is.go 

"'COOHI"' 

74S66 2S r4S162 3 70 7~$2S7 1.3!1 145571 7.80 
749~ 55 1-1<n4 3.7S 
7A!lti .70 74285 37S t 'ANCDLOR 
749'7 2'7$ 74200 .9'5 SA~e CICWN TIME 

hOO 00 742!1.) 1~ ~Qo-.IG LIFE MOHJR 
LOW >iOISe IS A US.T7d 107 .30 74298 ,6$ 
SJ<,~( REPAI A CH "'-Rtl1'$

74100 ,4!) 74351 2.2'5 • t<C:A~!<SES R61.jABl~l1)'
74 10 ,;1.S 7•366 .115 CLIPS - NO 1-101..ES OR SCREWS 
;411 .SS. 74366 .65 • "'II I"' "'O!.JIHNC$S I S. CUE TO TtiE DRAW EFFECT OF ,lfR

PROMS r4116 1 ~5 7~367 .es THJ\OUGH '!tOUR COMPUTER AND iii SPECIAL.. AN ANO MOTOA 
DESJIGN 
THtl"5E ~TA.o f>LUG ·IN CAAOS CA CAUSE E JRA HEA

HSHl8 182523) oc J2 xS 3.95 lcizo 1 20 7A368 .85 
74S287 1825129) TS 256 )( d 4.75 7414• 29 7076 2.20 

HO W TO ~am; If ~p74S2ll8 1a2s 123.) TS 32 x8 4.45 74142 4!> 7'l90 1.7S 
1! 1)4' y0tn-APPLE7~12374S38? ~82S 1 28} oc 256 4 5.75 ~ 7":193 l.3S 

Ui"'rPI~ ;&Jr 12D'I' Clb'le ~,oo WOfl°t need I7412:> 45 7t42S 3 .1S74S47 1 TS 256 x8 9.95 Plug s.l'tDl"I li20'1 cab-lei lrom Supe1 f'im 111c •riw c..c-. ot v~ ecn.pu1
14 26 45 7t4:!6 .85 Plug INI su,pply c;iblll lram S.Upar lifl 1110 ..,ou1 12QY f)C'..or 'ICdCD745472 (625 147) TS 512 x 8 16.85 744go 2.MO tun1H1n 1ha roclu!r l"ill l~hi ~ 11 bf.f•!l·ir1 '*" ret~)' llgM el)ft'*li °" 7~5.474 (62S141} TS 512 )( 8 H.65 fl You are ;ljl ISi!!~ • 'OCIOC. _,tr

HS570 oc 512 x tl 7.60!ll2Sl30) UNIQUE 1 'l'EAR. WARRAtilTEEI U9.00
74557 1 B2S131) TS 5 2 x 4 7.00 •APf'LE 15 A l'IU.DEJ.!ARK OF APPL~ COM i>\JT~A l NC 

Circle 190 on lnQulry c ard. 
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I 74 ­
7~LSOI 
74~ 
741.SOO 
74L..s:l4 
M.9:l6 
74tsl8 
74LSO!I 
UL.S10 
m.5'11 
14! . .S12 
74(.S13 
141.5'14 
741..SIS 
74Ua) 
741.$21 
r&L..522 
741..S26 
741.S27 
7~1.S29 
7.Q.S:J.'.) 
74-\,S.l2 
7'"'535 
7.t\,S37 
7~1.S3!1 
?~L.S«I 
74L.S42' 
7~l.Sil7 
141..S411 
141.S49 
14L.S5l 
7~L.S54 
14LS55 
741.S6l 
rn..sn 
14~74 
74L.S?!I 
Nl.S1{; 
14L.S13 
NL.Sal 
74L.S65 
741..SeG 
7.4L&.10 
141,.$91 
W.S92 
74L.SID 
14LS9C> 
l4 
1'41:.S10'I' 
141.S 00 
741..S112 
74L.S113 
14LS 14 
741..S122 

.25 14'1.Sl23 

.25 7-4l.SI~ 

.25 741.S125 

.3 7.cil.SI 

.25 74LSl32 
25 7.c.LSl36 
XI 74l.S13e 
Zi 74L.51:Jg 
.2:S 74LS145 
:),'.) 741.S14'7 
.3J 7~LS1'6 
40 ULS151 
?! 7.C.l.Sl!-3 
.3J 74LS1~ 
.25 74L.5166 
,3:) 741.S157 
.2S ?41.S15!1 
.JO 74l.S100 
.35­ 741.$161 
,36 ?41.S162 
25 7~LS163 
.35­ 741.S164 
.M NLS16!l 
,50 74l.S16!1 
.JS 74L.S16S. 
.25 7~L.S100 
.!iO 74L.S170 
.75 Nl..Sl?J 
.15 74L.5174 
.7li 74L.S17:i 
.25 741..S1e1 
.3S 7~LS100 
115 741..S100 

1.20 74L.S191 
.3S 74LS192 
AO 741.$1!;13 

74LS194 
.40 74l.S195 
.!iO 741.S1 
.75 NLS197 

I.ID 74l..5221 
AO Nl.S240 
.00 141..SZ4 
.llO 14l.$242 
£5 74LS243 
.00 741..S2M 
.BO 74LS2"5 
1!0 141..$:2<0 
.40 741..$24S 
.dO NL.S2.111 
,4() 74LS251 
.40 741..S2!.3 
!iO 74l.S257 
AS 7~1...S2fie 

741.S2>9 
2.9!> 74l.S260 
.ro 74l.S261 
00 741.Sa 
.1S ?4l.S213 
!XI 74LS275 
.l'!i 74l.S21\l· 
.15 7Ai..S:280 
.10 741..S2Bl 

2'.25 74L.S200 
2S 141..S293 
.1S. 741..S295 
.15 ?41.S296 

74l..5200 
741..S32l 

.15' 741..$33~ 

.7!l 74L.S3C7 

.llO 741..SJo;8 

.91) 741..S'.l52 

:oo 7-41.S363 
Nl.S3Sl 

.11(1 741..S'.E$ 
NL.5300 

2.00 741..Slel 
l.l'O 141..S3!\a 
1.70 74LS373 
l ,lll) 141..S'.!14 
.75 NL.S375 
.90 741..S:ln 
.911 141..S3!1:; 

uo 7~LS3!16-
9.ii6 74l.S300 
.g:; 741..SEl 
.116 741.S39S 
1IO 141..SJ9!1 
.91) 741..S124 

741..S447 
7~LS49:> 

.00 74!.SIS3:) 

.00 7Al..S&IO 

.ts. 741..S841 
I. S 74~ 
I. 5 741..S36 
1.W 741.S006 
UIS 7~l.Sa;J9 
1.00 74LSBlO 

7.0L.5874 
JS 14i.SGl92 
.20 741..Sl83 
.95 741..SC&4 
.25' 741.S€135 
.00 741..SEa9 
Ill 7Al..S!'Hil 
.00 

Z.8:J 

2."411 
.50 

I 00 
l..JJ 

!iO 
1 
~~ 

1.40 
1.00 
1.00 
.95 

2!i:) 
:L~ 
17'5 
1.95 
1.95 
1.fl:), 
1.35 
.\la 

.6s. 
!6 

us 
1 .7~ 
.65 

U!J 
1.85 

00 
1115 
ui:; 
uo 
U6 
2-9$ 

35 
1 

7500 
300 
31)]
:loo 
3.00 
1 Iii) 
1.85 
2.15 
g 
J,15 
2.25 
2.35 
2.35 
2.3!. 
2..15 

7.CSOO 
74$02 
7.ISOO 
7'504 
74$05 
7.SOO 
7Gl9 
7.CS10 
74S11 
74515 
74S20 
74522 
74Sl'.I 
74S31 
74537 
74S3B 
14$<0 
74551 
14S&I 
745£li 
74S74 
74Se6 
74Sa> 
14.S-112 
745113 
74S 14 
1'5124 
7.CS l2 
74S 33 
74SlJ.I 
745135 
74S1'.!8 
74$1.39 
745140 
74$1~ 
74$1!>3 
745157 
74$1511 
745161 
74$162 

..40 
4S 
AS 
.15 
15 
.45 
.1' 
Hi 
.BJ 
.!15 
.65 
:rs 
AS 
.G& 

1Hi 
i.66 
.40 
.75 
.7! 

120 
.65 

2.35 
1,40 
.!i5 

l.!15 
1, ,45 
2.75 
12! 

.\15 

.65 
U5 
105 
1.2:1 
uo 
t15 
1.15 
1.15 
uo 
2..(!(l 
liO 

74$ 63 
?-45168 
7-45 611 
74S 14 
745· i'S 
7.CS181 
7'5132 
7451ll8 
74S1Jl!I 
7.CS11l•1 
745195 
7"51 
74.S191 
1-45:001 
7.cs225 
74.S2CO 
1.C.SW 
74SZ51 
745253 
74S2S7 
74S2'!8 
74SlflJ 
14SV4 
1452'1li 
7~ 
745.237 
7~ 
74S28!1 
74$301 
74SJT.l 
74$'.!74 
74$3111 
74S387 
7.cs-112 
7~7 
745472 
74547.C 
74S482 
74SS70
1en 

370 
.c.BJ 
5.M) 
105 
Ul5 
44.5 

3.g], 
2.00 
Ui:S 
4,85 
4.20 
.00 

a: 
3.96 
3.70 

.86 
7.40 
1.31> 
U5 
18!1 

19.00 
19ID 
285 
4?0 
.t4Q 
6~ 

3.40 
340 
7.00 
$.70 
2.95 
9.00 
1~ 
171!0 
15':50 
7.75 
7.75 

74COO 
74al2 
7«:04 
7~ 
74C10 
7AC14 
7~ 
7«:3:1 
7AC3:2 
74C42 
74C48 
74C13 
74C74 
740'6 
74C83 
74C!l6 
74COO 
74C!lo 
74.093 
74Cl!Ei 
74Ci07 
7-!Cl:IO 
74C151 
74Cl!IA: 
7-IC157 
7-4Clli0 
7.C.Cl61 
7<4CID2 
7.U:: 63 
7-ICl&t 
7..c1f6 
7.C.C173 
7-!C17~ 
74C175 
7.C.CI~ 
74Ct00 
OCJ097 
E!tCt9 

~ NCI 
.35 74C221 
.35 74C240 
:l!i 1·4C2M 
.35 74C313 

1"'5 74C374 
.35 74 
.315 74cs::tl 
HJ 740003 

1.70 7.4i::;g:]oll 
2.05 74Cfnj 

l'l!i 7~ 
1fi 1-4C9J1 

1. 7-4CD 
1.00 ?~ 
.1l0 7.«:!l10 

~.50 7«::911 
uo 740312 
170 7014 
1.1'CI 1o1rn1s 
.95 140311 

5.1'CI 7-10%0. 
ua 14Cm 
3.20 1-40!l2'2 
1.Th 7~ 
1~ 74~ 
1.G& ?«::9'26 
1.95 7¥:Sll 
1.515 7.f.C92113 
Ui6 74.C:SZ3 
1.95 7«:93'.I' 
1.96 7.c.c:s32 
2.2!l 7~1 
uo 7~ 
2.20 ax:95 
220 ID)OO 

ea:::3.'.l 
4'1i6 lflCZl 

210 
2.2Q 

2.20 
2.ro 
2.10 
2.i'O 
1IO 
.8J 
.00 
.BO 

10 

l.CO 
li'U 
!l.!IO 
9' 
9. 
I 
1. 
iro 
1.00 

IS-OJ 
~ 
5.9J 
S.70 
1 
7.00 
7, 
7.00 
7,W 
l.ll!! 
2.75 
'J. 

.85 

.90 
3.96 
3.95 

40» 
4001 
4CC12 

4007 
.tl:Xl8 
4009
..ino 
41!1 1 
40 2' 
ojj;)13 
4014 
4'> !I 
4G 6 
4017 
4019 
4019' 
40'.i!) 
.olll21 
4022 
4Cl23 
~ 
<1ll2S 
4026 
4027 
402l1I 
~ 
40XI 
4001 
4002 
4033 
4004. 
4005 
4007 

4000CMOS 
.3! .l04() .95 4501 
.35 4041 .i;r;, ~ 
,,'J6 4042 .75 4803 
.96 <Dl3 .as 451:6 
.35 .olOl4 .llS 4:;1;13 
116 40-:& .9!I 4007 
.45 «M1 .95 <154:6 
.45 ~ .75 4510 
.35 4\149' .55 461l 
.3!I -.'l60 ,5S 4512 
.:5 «151 .!Is. 4514 
,9',j. ~ .95 4515 

.t(J5l ,{16 45 
,45 ~ 2.7!i­ 45-18 
.95 ~ 2;15 "5 9 
.!16 «159 9.95 ~ 
~ 1.25 ~ 
.9S .15 4526 
.9(> .40 .c5l"7 
.95 .4111 45211 
.35 ,411 45:11 
.7S. .30 4532 
115 .31) 45.'!9 

l.!ls. ..'jC) 46-13 
.(IQ. 4553 
.llO .95 .c$5 
.95 .!i:I 4500 
..as .«I .c.5611 

1 4111 4566 
2.~ 95 "58.1 
2·, 75 ,95 oli582
:v.s. .!Is. 4584 
~ 3$ 468.5 

2!i0 l ,1a 4M'l 

.50 

.95 

.65 
&!Is. 
t.25 
.9S 

1.!ls. 
~ 
.9G 
.!16 

2..25 
2~ 
1.511 
125' 
1.2S 
1.z; 
125 
1-Zi 
1 'TS 
1.25 

.\15 
1.75 
1.75 
I.II!> 
A.95 

.Q5 

.95 
22!i 
~-96 
L96 
1..915 
.95 
S5 

9Jl5 

7805CT 

71112CT 
73 5CT 

7flOOlli 
7!1~21CT 
7815KT 
1!1Ul5 
78~12 
700SCT 
7912CT 
791SCT 

AS 

.!IS 

.9S 

1. 40 
1. 40 
..tO 
ffi 
Alli 
.95 

1.M~lV 
l.M300\I' 
LMJOO!( 
LM311V 
l.M3.rf 
lMl17K 
U.1318N 
LMJZll( 
Ll•l-::rl4N 
LMJJ;K 
LM339 
l.MJl'i' 
LMJa(I 

M386V 

7!i 
75 

1.fil 
llO 

1. 
175 
1,!.0 
:ns 
ieo 

195 
.75 

2.25 
1.25 
l.2S 

~ 
LM7Z3 
LM133 
L.M?<IW 
lM747 
LM7.48V 
L.M1 414 
LM1<lffill 
OS1486H 
DS14800 
L.M18lll 
l.M3b) 
L.MSl9 
i.MOO l4 
LM001,5 
LM3916 
0075451 
OSTh45.2 
OS1?>45J 

1.25 
.50 
.95 
.JO 
.15 
w 

1!.0 
ffi 

1.00' 
1.00 
2,"5 
.&I 

C lrcle 164 on Inquiry t:ard 



ft,200 
9Wl5 11.25 l11J· 670 :J2oll2 !LOO ll!!i02 7.00 
6185 i!l.91) ZaJA 725 Joi(() e.oo 6&l2A 10.00 
6202 "5.00 Z8J5 19JXI 60CIJ 5.75 ·oo;)<I 8,4!i 
fl<l:l6 3-00. Z0:l PIO liCIJ 6002 ·11.00 ~ 9'.30 
8'12 1. 2BJA 10 7.10 lllW 25..oo 6512 9~ 
82: 4 J.ll!i ma. P10 1~ 6810 310 l!Oi2A 10.00 
82t6 1.81) :zro ere Ii.CO 0021 lB:I 6520 ~.40 
8224 2!'0 WA ere 7.10 6&IO !iOO m>21 6'1~ 
9226 1.00 :zros CTC l i).5(1 6843 41-00 6!)21A G.70 
8228 Ul ZEil OMA 1Bl() 1.1&15 22.00 6522 9.75 
8Zla 4..00 ZllOA. OMA 22.!:lJ 684? 12Z 6!i.22A 11.70 
82:43 4,!() :zro 510 10 llNl ~ J!iO Ml2 11~ 
~IA S.41> l.E(IA. SIOIO 2WJ 11852 3,00 ~ 12."41J 
8253 !Ula :zro 510 1 , 18.&J 6875 7.00 654S d ZUil) 

0251111 - ~ 5J!) Zl!llil< $10 11 22.Rl (l88J 1.fl) fblM -, 23.M 
El251 -5 am :zro SI0/2 18.fj) 6882 <t.70 ID51 11.91> 
B<fl!l'A 6.95 ZOOA 510 12 22.50 ti8El5 1.flJ· 6561A 12.96 
e:v1 00.00 Geee uo 
e:m· :l9.95 6800 1.00 
B27:5 23.Eti 6S481I 12.50 
8279•· 5 iO«I 
0282 G.00 
B2!IJ l3b\I 
B294A 5.75 
B2'IS am 
3297 6.,00 
8:1.lle 25.00 
!1281 ~ 
S1r>!!A 4!.CIJ 

AUGAT LOW PROFILE SOCKETS 
These A re High R:eliabil Ity Industrv 
Standard Sockets 

.1t'.I 

.10 

.16 

.1ij 

.:20 

.2:2 

.2'1 
"26 
. 21) 
.42 

41644Kx 1 STATIC RAM 
&4 x 1M:OTOROLA M.CM6641 ..W 

~O.U,200NS EOUIV. 200 NS 
:$4.50 CALL 

E1PR·QiMS SOLID STATE 
SCIEINTIFIC HITACHIZ100 AMO JS~ly 400l4S 3.:SD

v ie Hlladll +5 4!lO s 7/00 ~ < 4 CMOS RAM 450 '6 2.K ~ e CMOS R:AIM 160HS 
27i6 SCM5Hl1E·1 Pl~ C()mpallble w~lll 2716N;)ll()nal + 5 450tllS ;.ro

:me Intel +~ 40C>t11S 7.00 
 Ht1.m 115P-3 CAlL
2716-1 Into I +~ JliONS 9.50 $3.75 
V 16 TJ. J&ilJpt~· 450NS i .00 
"16 Motordl JSupply -450tilS 7.EO 
2732 NEC + 5 4!!0145 6iOll 
1732 Mil5utilh +~ 450tllS 6.00 
2732 tn tot + ~ 460NS 11,00 
n:lV< Into I +5 250tilS i.00 
2732.A. - 3 IntoI + 5 300NS 6.00 

Into I +~ ~ .w.oo=- ~ 
2532 Hllaclll +~ 4/JOIXS t&OO 



Unclassifie"d Ads 

fOR s.--.ur: '1·0. ~li!I l'O "°"'fl, IO f.1'"9'"""" :fe 
mrfTIOIY E>t~naro SASIC. - 1~u r:h:~noer~.11iti11 ~S(X] ICl!I. 
~..1n O~l.ll'll;'~ COO M H Erid'"' O&> l!, Sjlon! lJke llJ 8181>~ . 

11001 bll-591 I 

FOR' S-1\LE";· St.ghr"t ~ Applr I tl<s• dt>oc ·~11hOL11 coo 
~rc;j)rr L;:'I\ Ii n ~month~ okl ~ 2~"' ilf'li: ollr-r e11 Wt'fll"Y;I 

I1 ~ri'jQ 1'1w• Ct•n1 ... ~.-.:P1 NY I IVO 

FOR SALE: Cll1111:1«1• '~!l~m IMSAI BQ!l(I c~1~ w1Jh 

~ K '""'"'"Y· L1'oir·Sn!i:Jk'I ADM-J l<!\lffllfi.~. Jnd 1111 ' d'•lk 
d'rv~ Gofil rnl'ldroo !Jt>st ollfr Ol'l ~• thrtt . Jim Fr~l. 14 1) 
blilll'OOO.I' Ln. Nm.11JXJl•5 MD 21 ~o 1 , r:1a 11 1~no1~ 

W'AN'l'ED: Cooi1Jl1.'I~ oxu11'1o1)IJ:OO lor D91<1I ~f'le111S 
osc-i m1"0P'~ no a-..•. Te.~1 m51rt.mrn11 rr i110 
pi1m~ . .¥l(J /!DM·]" 1e<111.nat "11 m.~n'l when f1L»th.11t'ff ~I 
.:a-J-ClJOn A.I~. r'C'('(.t ntorm.mon 011 ~ 1 ckllng lowt'J~.ni' la pnr11~ 

.1P1<I t!np..1~ ~~p I I l~pn(P111 k!l!er N c H!tm~·. POll1q6. 
Ml-k·n Dnf,lr(). l.Cf-j l~O Cil~Jd~. (4P61i~/4}jr I~ 6 ~M 
El 

F'OR SALE"; COlr\IJlcr~ Sp.ic~ li'>Y<!Dr<I boi!rd ~1. n.;llX!ln~ 
Jl(l'N<"'"5~ t:ioorll frh<' '1lt.1d1• \' r r'..:>rllj An fl'.:El!)A-IM>t'<l 

<-(X'npt~E"'I' """'1 l•JfHl"'1itMi.ii:w.;:f°1 c;orr!JXm l ~ '.'t:.ll!fl Llulplit .1mJ L.".iiR 

1i:·..w~ «iu1>:1->yr1U'""~"l'J c.1p.ll'.ll1y o ,.,,10-orJli mM'O­

r~-ru!ed> n lb. noo a l!QulvA!ffif Full si:t>elJliloc oncruDe<I. 
P109'.!<'n l!I""J N-"a>lilb't' ~ l S(I S.:•ncl (h~ , o< SASE lq mr.Ht' 
~l;1ITTl<ll:l()o'l ll(1m Mi111JXJYl;o , 910 ~ O<,m r Av1', Shalt Ht11 NJ 
0]018 

l"OR SALE; M J a~ Moo.let l ~,,I 1""ml!l.il ....111 ~"Y­
bcu11c1 ,ind clnru nt'f'i",1LrMi Em:.;,ietk"t'll Ct:Jt'Hihon \ 11CO B 
FV<q· rlDSI 81.2-081~ 

FO!l SALE: ll~B Tl"k.·1w"~1r• 1;1111:11.·1·1.1p,..·•~ ·~lpun<h. 
m1"1()1'm l<HKl1·1on,. wloflhor<- ,,..r .m<l 11.Jfltl I 4}~ A~. r 
B!!OOA (OfHJ)t.f.l't ~.1111S·100 IJuS, ~·1 K jll'09'Jtllfllatlle lflt'll'Mlfy. 

Ml(l !.el'tJllPJr~ ti rio. Vi<;() He-Mnkr. 11. 1~ vo~l'lll'lt'j , $ lll 
Tll'W' Ml'Y· Ib Jwjh·lflt"l'tl I~ - LJy r!\-ti~ fllu-~•N cnip. H-0 
L<'n'r)' ~fe.ol l1 ~bl!H) L..._.. H Dr. ~al~1g<1 NC i7t:l.YI j?l~J 

87'6-'1161! 

FOil' SAi.Er '.1111H· I4 pt'"ll!l"I L1Y. n~..... HOO i:tti~ 1111])­
porig DI Wair "'1•'1'1~ 011~ ~~ IOii UW "C.Jdf•rny CO 0064l) 
pol, 4 T2 U~2 

FOR SAL£; 32 Tf;"l..BOMOOel 1....,01 iA'.1-00<115k cJn'-'t' .if1d 
Ti15DOS Inc~~ ~· m.l'loJdi~ (~5=~ ~·1 dll <:~l:fM. ,>n;j 

fll:S-00 E't•lo<IAl!<f'ml:ler 0:1"1<'1 IOfhN.ir~ "" l1'!k"I. S,..1<.~ 111· 

v..~~ ~1,.; '~'""' q...,..,.,, ! I~ Rct1l!f1 Tu1:vu>;I- I 7 cogn.1c 
DI L..;w S.11111 Lcu11 MO ~ 336 7 

FOR SAi.if; E'J"1"(11'(.""" SO 1.)111~ SBC·JOO )•>:J~·-1;111;"'1 
~Qmj.>,!l<'f ...1<1 ';!) S)'ll•ran v..,..iklppy II i> Ctll •11~1 

A:1'"""1ed '""' 11"!.11'1'.I Ii}' SD Syil<ml Tocal lo1I! pnc~ •5 ~.ll~O 
W1I W!U IOI 5600 fl puo;h-1-!lOO ICM}r'lhcr 1.>mn5 l'IQ.1m~ M05 
~~~I A~-.. H~ir11Tl(;r>:I IN ~b H 12 1~I 8~4-4t.~ I Na ~ol­
wfl c.1111 .K<..pt<'<l 

FOR s,,,_,u;; N ~ Ol9fldl IM(koillJI'." lOllOS 8-m~h (llJ,>I· 

ctw.'(' <~l~n('t pllh p<>wri lllPPY Torilno<<> Tl'l'100, I ~ -tr~ J>'tl­
tl"\'.Q' ~fl l """. ~·1 K ,......,,.m11rh1~ n'lt!IOltJOy 6 <OOU~ 

ooar<I. lX», J Cl Sr;jX' JlASJC i:AJ• ~J\l PCflC(I IJ1X'''"l1114j ttlndi 
C<lfl F u!1 d:K.u11'1Cr1WllD41 dl'KI Kl1"1n.JOCS BSCO °" l>Pll 0 1r~ 
SJm Wl'ulf. f>'I) lo'-an<> l'IW' V('Il ~ Cl'I 'J0]9 I f]i p 
5•19 2~ .... 'lt,-003b 

FO~ SALE: !IYTC II llWLI ~UIJil' I~l'l. 'I-fl li5Uel ~ roo (lf 
looll ol'li'f E<tr BYTES U 1hr L1 14. t:K'<I t/let • 't•.i I W~ 111 

' ' I 11 11WU /\l.llPJlt I qw 1l) •II ... , , ~5'!) a bt".I oner 
Cur.a • c 11 1 r.. • r .. , ,u" ~ I I rt?u 15 tx•..i: artt'• IIP·S.240 
r1)4"1(<t 57SC I00 IJl'u ~ MHr 515" PO thl\J I00 MH'l. 
SlUA "1<lt't.I ~mp!~~. ~l6C ~oo mil{~.... PU'l""-.nli'nl);')IS. 

U!ed ~I lillX><~ I O<)' """d,ud. i>NI .-~Kl' l.lfll<" O'fe< S.mdy 
Fr.v1"r Gl~~ Cu1ry F<;fd Fld 'A103 Ol'Lu 1tlo F"l 32B:lt> 

W ANt,eo : .~ IQUr<~ d f"1llJ'•'m1 on r..ill<:fl ca~~ 1 .-1 1.,._, 
JU~ OOi.qJ-11 ,J T l'.Jt• rltt-•1d,1C ~ tto,ird 1c:i AU ..,, 1lr{ht.•~1I V:Ol~ 

.llld wJlllr 10 ('fl1~e1µ0 1 Ml wth ·• T.trl~ U'it'H c1roup 1;11 ,.m M'l> 

Bl/ldl.Rll ~'\1111'1 Pf091i!dm co 5t'll °' ltJdl' IH.a~ .•11ybo:J•.r l'llt•1t,11:,et1 
1~,.. r ,rrl>C'ft IXlll'o m~he Mr9.uapr ~'l'!.l~nf. N.PH..,· 1. uM<J th!' 
>-I():) tr1J1JP'M:'1.l~l1 " le> h•~r lrom )'OJ O""'n~ L Eflt~n B5 S 
w.1D<1111. 8'J1<11t-y IL bOO I ~. 1a1~1 9H· T~~~ <ilfr~ 

\IVANTED: C0<01r.ur.t<• MUs.: Ju.i· 1~> w.=k .s~~s . ..orl.Jme I. 
nLIIJllbt<'> I. 2. and~ ./ol'ln vaicnre. Go t . Ma<t>o<o vl 05J·11 

W Al\lf,J;O ~ lJii:<I ApJ:l!" II ~u. d11"" I~ }.lJ wim ron· 
1ru c.Jf<J c;,,..., jll'IC<' '""' all p..•mrrt'o1 dt·1 ~•"L Mien~ L~ 
'8 P~aco:~ farm Ii'<!. L~.,,,gwn Mii Dl173 ~~171 81>2·5'34 
CoJC>:I 

FOR SALE: ',.lo:tl!f J\5RlJ Ct'k1:rJ!l"Milor ~.ir. olli>:.Y" ,Jtli:I 
p;1r>er M.1~u.11~ N):I 1aoe1NI!(-. l~SO Will <1ehv~ wth-o 20J 
m~ DI N.lnlogofoo D.wd L P,1atlha>l. IBOJ s.:~nlC Qr 
... la!JlO!lO'OO NM 00.'i I0. r~51 1 j rb) M 

W .ANTED: A 091 Glaup SJ11:em~ uqtal c,a5~ 1 ~ di'Nf 

1"111-0eo::kl • lhOIA:l IX'"' 900':! rn<id<:oo "''en 1he orig 1rnn· 
nec:1(lf>. ..,,11n ctir ·~ d ~so 1~ HOO S.Cnn n,jttl(' pho~. 
h01.P\ )'°'' i:::.m Ctc 1t•,1dw·d .mcl f."Ko::' S.Jd MJrl e:- I 3 P5 W 
'>lh. fll'o<Jh F\Jtle NE t.~ POI 

FOR SALE': HcJt~1·89 48 pu;iq10lJTlll'l.1!Ji<' ~- !<'11.ll 
"'11!1'1'.x~ 1Ja,1rJ O'le I~. HIJOS plu~ H~~I MSIC ..1'<1 .M· 

~\"l·""J~ pt('.o!Jr~JM'ln~ CO\..ll"ltl, Jfill ~l11il~S sI~ 
Ji;Jhl1 G1J1•1rK•10, I1l Lutll.!111 Ave, E~r>::<~ NY 11001 IS Ibl 
J54·17~7 

FOR SALE': KtM·I n11(10C<Jl't1f.11Ae<Wttr1 n"'111Mh.1i'lilp<JWOI' 

"-'PJltY ! 115 K ._, t.SOl 5o11'"' r~ ~ g;~. a,i:pl<:JOIMimJ, 
SW 71 ~· /UCf-(!ncodro ~J)ld·proc~w-.q · y!Jcli!r<' E~ · 
(rJ]('nt COn@L•on oorumtnt~llOf'l O"M;:IL>:k(I, ~·IS Mi;lllk 9ed'-'I . 
} OS ,,,.,...,_.. 0., P11)'.1llip WA 9Bl7 I 

!'OR Si!.Le: WO'<I Jl'OC~noi~c• t NQOI rQI No11h SiiU In 
Cll~IM 1J!llll)' J;ti;tg".1m'I. 1Mlf1 ~kl(un~1r..1llOI' on tftik Nr:eci i 
uril)o }~ JY;.SIC ,1 r11:l till\' <iia ~~ly-!O·U~ 11~-<H'"-'111"'1 odtfll 
""""k~ Wllh ~ ASCII !~M'lnJI, ll'lClutllfl9 Tl!lo!!ype or C~l 
1.1/t)(d ~oct••ll)r Jlllo..n. CDmll'\aM:11n 1h~ htr . .ind crtaitJ1r>g to 
01~ LC•l htrl. I · iUIJJ'DIJ:dlo('"!.., ~ P'<J9'lUTI 5](I ~~ "rnOld. 
1~oo Gr-1 ll•e. l•1r~ml(' WY 02010 

FOR SALE'.; Coo'IVOOOO<~ PH 1001 CC!nlJUL('< OfOCl'Jlill 8 
'Jt'l'l<Q<I w•h ..w;Jea bu I~ ~rd l"'('f'.~ PJD'l'~"' l~[X'i. ~11.>..'ft"'J 
M 1<>:~"1.\ 2 0 ~~00 bf<! Wil.011 ?Ol VI ~....,..1 A~• . 

B!Yl'l.1r< r\TI 51!50 I jWP j iSB-'1023 

FOR SAIL£ ~ t.• '""' ~ z~oo i;: 1~ S.ri<~"'' w11r. '"'"''llMI 
(Sin<l.ar ir•mwl 1001 "l'rj powc1 p.Kk 1n or~1nill 00. Wlll'k~ 
tlQOd f,]Ml-11~11( ror ltt t.cq..JVlN 6Mintn~ 8J6,SI Of Inc' ( 

pcrot<x«l Z!IO 1 1.1ch11)('-l;}fl9Ja.;J~ Jl'041JfF"1"1!< F~51 1•1ooey 
o<<kt ra ~I i.9 I. C• •I M Nt·>;t~h Ill HJlll(Jr Ln N. ~l'O'l<t NY 
11n1 I~ II>) ~11-Jt.03 

UNCLASSIFirEC· POLICY: Readers 1;vho ale sol1c1t111g or gMng acl111Ce, or who h,we 
e-quiprnem co l>uy. $Cll o r ~w.;ip should senc:l 1n a c leafly typed nm1ce to th.;it 10• Hect. To be 

con~ 1dered for publ1c<It 1011, .m C1dvert1sement musl be cle<Ir ly n o n<ommercrnl, t yped double 
ipaced on pl<Iln white p<1per. rnnt<I1n 75 word> Of les>. <Ind include compPete name <Ind 
;id d fl"'>$ 1nrmm;1:cro11. 

Th<»E' notices <II·P. rr ,~e or ch~rg!' <Ind will be prrnted on~· ! 1m~· only on <1 ~p~ct.> <tv<11fn·bJc­
oas•~. Noticei ciln tie <rccepted from mdivrdua ls or bon<1 f 1de computer usefs clubs only we 
c<I n engage 1n no correspon{Jen<:I;' o n tt1 ~· se <ImJ your conr1.rmatmn of pl<tc!"m~nt 1~ ~p­

pe,1r<'Ince 1n iln 1~ ~ue ol BYTE 
Plea,se n ot€ fhi!C ,t may t<Ike tP1ree o r fOLJT months for i'ln ~d 10 .~ppt'iH m thro m.~C:J<I71f1P 

,f'QR S""1.E:: fnlotog!i!f lrr11.,,·JJ1~ c.!Jld rar "'Pill' r ~ 1nrlOJ:k'~ 
l'rQ<J1,1Jll'rlll!I' ~ Alt.I No I, ~I 00 fled M Gentle'. 10 18/ v.•l('y 
Ft..9(' 0., Hur'll1fl!!OO" !Jt>ach c ... 9lt.tb Ifl 41 'l'o2 9~~ r 

l"OR SALE: AJ 8' I r"1ni I I~.., lH I ,.q..v ltni W(h 
.-.;a.iu~ w~ t e ~ew 11t<<'."'11y 1.KtO'y ~lle'(I l~'"<'h 
Wl<1t.' plalffi Very l"".Jf1·qua~ 5(-;e.:mc n~r~1,...-vn ~ao=o , 
DOOb5. 11+1> C~kl<JO li(I IG lilr hirJOrk.I II/\ 2JV4 

SWAP:: Tl!S'8:1 Moo~! I COlof. Of •\olo(jCI' •i r,1~1t·111· "'" 
rJ'l'Jffli G...~. 1nlom~j(ln f)IOCl3vtg..;mrJ rn~l('. t"'-t.11111p.i.19f" 

'11D'll!IDI' "'° btl3dle1.1i QI' ~l.(;~t!YI ... l>Q, t(,~t" r.f] m.tdlU-Y.· 

llilf'M'jU~l"' tnlll~M:'~ .u..:~ JKD9'· 1111s. ~ c~115Sl!"l!lt' \'111 1 ~~ ._1 f(·w or 
ftHJJ pcg,1ml .ln(I )'UJI ~ l;o)bp5 IOI j , rnJ IUJ ,JI"(] I 1\•11 

•'11.llr> ~ wilh •h~ Dell t'.JI 1 1~ Waul'.1 ~1so f e 1nro<im1""' on 
yout M3 <101k ~•tk'loffle~ ~e<.'C ~()IQ _..,~~- jj W~\Q" Cl 
~'1'1g V~llty NY I [)'j'7 I 

FOR SAILE; Hr~ 1h H·1 ~ ll'"Kr• r-<~~rty,,..w c~u11s, ,,,1.u ,, 
Ht<"Ih ccn1('1 ~4·'IO Ne~O. ~"'r~· Ill~ 1 cir. 1 1w1 ~~~so 
ro!.Oel re3-n~r ..-111'19• 

FOR' S~E; rt.hi!('~ lrll('l~)'W•n" li0ti~1'!<l fi-100 j.>'IJlt•S:IOI" 
oo~r!l 5';.M:lleled. P'>f"-'~ 1~ j<':."l'{JO.li<'l 1703 I f Pl!OW, ,._ 
<~I ~1~1~ ;\J"KI t~~ l.i!<I, SI IO S,. 100 8 ~~HJ<~ lme<· 
~y>.1e 1 1! WllM'.·!Tlt'mlll'. board u~ .! I02 crops. du 1«kN"'I 
:i · popu!IOled. ~ro P~ra11r1 .o.~11 ey11Q111<t "''"'""!blf•I .•nd 
10!1/:CO 1n ~55•5 ""I' PQ\"11"1" "~ lTL p.u~llol AlCll uulpiA 
W~h c:tiJ[~ · •11!.10 :WOOt'. H>0 Hlflh!'ll "'1<Jd<" d, • ~ 5(-i'<r SME 
llQY M;ok1vck1 1~ I l'lt-~~1nL ll1d: 01 Sill<>!; Mr ~BI Tl>. IJ UJ 
~29-1286 

WANTED~ 1-irwjrH ·P, r did HP·?7 Cdl(~ld l O• H 
V~~. Bo. ~ 6J'.O. 1\ol0r.ln1...., VI("\'. (/\ ~·l Oo;O 

FO!l S,Al.JE~ 01.11•>1 Su~ ELr .,.,m row-~Ll<loM\ <f•IJ;ia;· op. 
W<J 5!.!'S Gll·nn Nldtru ~1e I•7W() H-.Y)' 0 ~~ 1,1k~ 
TCMn.11'\~wl< WI 5 ~ 5:H 

FOR' SALE: IOMtil !!086 JlfOC:M!iO'. 560 1111(14"1 1r.t0roo 
r.1111 ~· S-1111~ IPDP·ll •n,th 1 ~ •~;o:J·only 1~mo1y mcm ai 

2~ WO<O! ll'Q9'dlJUTlil~ rN"nlQI)' \cl'1.11 lfOI. ~ 50 1'109'~ 
~~!EPliOM n1CT11oul"\ 1..g.1 ~ Dy I p1og1af11m,11Jlt 111Cfll0 
""'- "" 171 I> .1na aflt' UOB EPro\ol!J. \ 7S I( «•ll 11,1~ lf(ICI)'• 
dnn? 7400 !i~f~ d'l.Jildl. r(".n op .1mp\, VOl1J-i:)l' -~hJIOI'§.. 1t''i1!f' 

5~ lE01J; ~ I ~ G1t'gg Ml ITli I % 7 !tlmollQ IJ1'. Od kl 
CA 9~S'l'!I 

F'OR SA~E; \/O!lfflt.IH •Jdoo ~~1d S,.100. i15.~m L'il ~nd 
1~1let;t, !jO <ulU1~ Ir/ 14 l""!-5 V.XO ~l'll'ilncrm;:n;\ 1ntlud!' 
llroll, I.Ill. f~~ll!". lllonking;. dllO UlllXollmr P"~NCI le"-1 l1wr ll 
!poc.M (~Jilri!CWI. "'1:100.ng Grt<ck iUl<I m.1th 'Y' 1-. At!· 
dri!:lia~ a.'l(U Vl:1}' r,1<1 (~I!"!~ <J<XuirK•11f'..J 1....1 ll'ICIJ.:Jti.I 
SIJ utldcr w<1rranl)' ~215 '-""'COD Tu1 1 · •1Dy. 11B Cl..')' 
~kW1;19 \IA 2~0t;.0 

FOR SALE: Ap1'L1 Mo:"' (Ofil1;ru!t>f IY1'•'"' , M 100 M 
p!ult'lll)f. SOR'OC 10 I 20 tt'l1Tull,1l AM rlr,ij?.f"'ftl~ <e111 
[IJ)I~ oo.irJ. ,..,,,, 300 G Jl(ll1 srr ~Q ""'' w .111g..<1/Clfl>• 87 
Lltt.~1l·<ftsl .fi'11,1r-, 11 9 l(J V"n~ f.'Y\'.'ll'r Bu11nn~ '?iii.'11 ~·.•ti: ,1·.-.--.. Jbk· 
ljr1I oll<'r llon ikig.\.H<h I OB j>~.>c<· St Pt· • JA 50/ I q I; I ~I 
~28-92'l~ 

FO.R SALE~ ~"'Tl'C 61!11 !IW srr~ . tont· p...r~ltei ;t.J '1'<> 
91~ mt:rnt<'t, 'I K f PROr. EPROM p1ogr.11111ut:i rxl 
f"MU"t' . ire <.•~!tl-t~e 11'12M&t· .ano IL'(ord'et. CfM L~,....... 1nrJf1D!~· 

1"11.1p~I VIOl'O bOiHth. IOU d 10'JW<1r(' ,'lf'"lr:I t"'lf'nl'.p' ( .w,l"fh!"'• 
In ("I(( rni tCflO•hrll .._,,.,, COJ'l~riiei dot wrtl'I .CJCiorJ lu• ~bCIJ 

l'lllO, AC-JO ~75 ~Id l.l'ISE 101 mo1~ ct•~Jr l \ Jew W~•1m,. 
2780 Jo!fbl('ll r;';I. COloo...U ~1n~1 co 809011 j)Oll ~<n~ B?B 

"'1r -flCll,(l '""""""'1' 

FOR' SJll.1£; :S.·100 ooaras· TOI. Z!iO ZPU. WBI. IMD1. 
pm• j,IQ t" po1!1J, fovr 16 K P'O!il'~rnnhl!lli(' ~mo<l('I J.IO• 
zoo ~ MHi. ~~ ~am. IGP-1·1 ly~: qo ~- "~11 keyt:oard. 
1\1 l"l~<>CC', po~ 1uppl)<. iQ!tw~re. ilOtl aA.St s J ~ ./old~ 
rwt1 8-ifl(h d.J.11-dii;.ll'lloutiil'-dM!lry conrtollef di""'•~ PIK>..., 
boc<. CPIM 2.1. cdbln~L J)O'~r wppl)-. (~~I. INl'lltn 
~ysloOJi'I d1lk~ M1!I Ull~ .. fOf S· I00. LI>ed ·'PP'<' 1m.11~ ~\'C 
hol.lfS. Co!ll ~ r400 ~ ~100. ~oo ~y or<Mr 01 caY'IJN"~ 
~heck ~nO j:f1Qnc ~[contnm~tlOn DI 1<1lt:I ll:nan Gr~~e~ 
Abbot 1'111 11cl, WIKM1 N1"I Cllt!Bt> 

http:1:100.ng
http:O!lfflt.IH
http:btl3dle1.1i
http:11-Jt.03
http:Sin<l.ar
http:B!Yl'l.1r
http:M.1~u.11
http:IOfhN.ir
http:i7t:l.YI
http:1;1111:11.�1�1.1p
http:1""ml!l.il
http:lowt'J~.ni


--

Inquiry No. P{!get.lo.lnq11ll")' N0<. 

1 PHOTO <137 
2 IL DES1GN !)!) 
3 AEI llERS 4~ 
4 A~I PROOUCTS 4?~ 
S ACKE AN DI GITAL SYS .?;a 

ACTIOH 00 PUTER 167 

6 AO/l,PTIVE OA A ' ENeRGY 1~~ 

1 ADOMAf>TiER CORP. ~ 

e. AD\l.COMP:PROD. S.14, S.15 
II .AOl\l'.MLCRO SYS, Ge 


10 AD\l.OPEfl'Al l NG SYS. 143 

H All\!"'- CED TECH 41M 

12 AD\IENTl\J,R INIT'L- 117 


Alf' PROOUCTS, I C 3112 

13 ALPHA ·BY E STOllAGE 51 

14 ALPl-IA BYTE STORAGE 12~. 12!i 

1$ ALSPA COMP.SYS. 496 

17 ALTOS COMP.SYS. Ila. 89 


<129 MJERICAN CO P. 6 E G 107 

19 AMDEK CORP, 162 

19 AM'EFlCOMP.E-XCH. 4~.C 


A ER.Sf'TW.CLUB 21'9 . 

21 A ER.SQUARE COMP. 237 

22. AHCIE LABS 106 

23 ANCRONA 222 

2~ ANDERSON JACXl!ISO 440 

2~ A TEX DJl.lA SYS. 30 

2e APl'ARAT INC 1~ 

27 APPAAA Iti!C 321 


APPLE CO PuiEFI INC 12 

28 ,li,PP~E OOMPVTER INC 13 

~2! APP~E COMPVTER INC 13 

2!l APPLIEO A AL '!'TICS 132 

30 ARTIF'lC!AL IN l"LRESRC!f ~94 

31 ASAP COMP.PROO.I C. 314, 315 

32 ASAP COMP.PROOJNC. 345 

33 ASHTON·TATE 282,, 2Bl 


~27 A.Tl.At'TIC CO PUH~R , IND. 336 

34 ATARl~7 

35 MARl,INC. 61 

16 ATO l NrL. 142 


41 8 AUR!JAA 31 

36 f\UTOCO mo INC 210 

3? AUTOMATED FtSYS. 500 

:l!I AUTOMATED MNT. 4.33 

J9 AUTOMATED l:OUIPMN'T. ot~7 


AVOCET Z2.C 

40 BU ELECUL ~96 

4 I ElA;SF SYSTE S 303, 


!'IEU..J'Q'HN E .G'.1. 48 l 
• BETA. CO! P.OEvlCES 259 


~l !llStm P~ODUCTS 491 

44 EllZCOMP 301 

4S BLUE I.All.ES COMPUTI G 296 

~6. EIOUFIEIO Si.PAESS .-.so 

~7 BOWe:RoSTEWART494 

4g BUSI HESS OPERTING SYS 27 

SO EIUSINESS WEEK 291 


BYTE8001<.S?JJ 

~1 BYTE OOOl<S 2'3' 

S2 EIYTE 800\K.S 135 

53 BYTE 1!00 S .:r,Jll 


Eri'lE P1JBL.INC. 3~8 
C.S.MARKE'l'I G 1!!i 


61 CALIF:COMP.SYS 111 

54 CALIF OATA CORP ~92 

!ill CA~IF . DIGITAL 509, 510 

56 CALIF. OIGITAl 511 


Cl\UF.MICflOCO P 369 

5e CAM9111DGE UN'l\l,PRESS 3!>a 

~ CAMEO ELEC'TiF!.I HC 119 

00 CAM A.ODEN CO.,THE 502 


CARRI GTO 00.,THE i502 

62 COR4~ 

61 COS3~ 

63 •Cll.fl.TEK I C 502 

6• CHECK·MATE 4!li6 

Ei~ CH ECllS·TO-OO 11e 

Sil CHIPS & DALE 500 
er CHRISUN INDUSTFllES 271 

6B CMC,IN'T'L 389 

613 CODE WOOKS,TI-IE 12:l 

to COLON EV' PFIODUCT10i4S ~·~ 

71 COlO IAL OATA. SEA.\llCE 362 

7'3 OOM Pl .ER SYS.INC 3J5 

1~ COM P~E TS EX PRESS 380 

7'5 COM PUDIAl,IN'C. HM 

7ll C'OM PUMARl 120. I~ 1 

1B COMPuP'flO.•ClODEIOUT ZOO 

77 COMF'tJPflOIOOIJ EIOUT 2~8. 2~ii 

19 COMPUSERVE 262, 26J 

l!llJ CG! PUTEA AGE 434 

81 CO F'UTE R OiSC.OF AM. 2n 

83 C - l'UTER EXCHANGE 27$, 277 


Reader Service 

Inquiry No. 

B<1 COMPUTER FllAA.& ACCSS. ~21 

es COM:PUTIER MAI L ·OR0£R 28!1 

BO COMPUTER PlUS 4S6 

87 COMPUTER SHOPPEl'I '"6 

Bii COMPUTER SPCL IES. 100, 101 

!19' COMPUTER S OP. TM.E 48-3 


COMPUTER 'IRHSE.. 23 

90 COMPU £RS ETC. 409 

9 COMPUTERS ETC. 4.18 

92 COMPIJ'l'ERS ETC. ~:50 

93 COMPlJTERS PE,RJP .UNlID 395 

94 COMPUTERS· W OLESALE "11$5· 

95, COMPUTE.R'WARE 333 

96 COMPUTE.X CORP 254 

91 CO PIJl'IOU E 331 


412 00.."4PUVIEW PROD.I C. 68 

4 3 OOMPUVIEW PFI00.1 C. 68 

9S CO PUVIEW PROD.INC. S'9 

99 COHCOMP IND. 371 


399 COHCOMP IND, 394 

101 OONCORIJ COMP.PROD. 4'35 

1Qo2 COi4SUMEFI COMP, 148, 49 

03 OOHSUMER COMP. 503 

Of> COVER CRAFT no 


100 CPI 134 

1Qo7 CPU SHOP, THE 479 

108 CROMEMCO Cll , 1 

109 CROMEMCO 2 


CYBERNETICS, INC. <l'93 

407 0 & W DIGITAL. 17-4 


DATA DISCOUNT CTR 416 

11 1 OATAFAC.E :lil 


DATASAAB· 24tl 

414 O•ATA.SOFT 36!: 


12 DATASOUT CO P,CORP. 1!9 

13 DATA.SOUT 00' P.CORP. 346 


114 DEi.TA PROOUCTS 275 

117 O'ESIGNER SOFTWARE l03 


OFS COMP.FORMS 288 

1111 OIAF.l~O SYS INC 2~ 

119 CIGIAC CORP 387 

1ZO DIG IT AL ELEC .SYS. Ui.ol 

121 OfGITAL GRAPHIC SYS 302' 

1Z2 DIGITAi. Mii.RKETI~G 6 

12.l DIGITAL M.ARKETIN 0 J07 

124 Cl.GITAL llESEARC 171 

125 DIGITAL FIE.SEARCH 377 


• DIGITAL RESEARCH COMP. 493 

126 OILITMIUM PRESS 453 

127 DllSC/3 ART INC. 380 

12'il· DISCOU T SFTW.GAP,THE 274 


DISK SUPPLY 442 

12!1 DISKONNECTIO ,THE 504 

130 DUAi. SYS.CONTROL COA>I', 00 

13.1 OUAL.SYS.CONTROi.. COFIP. 6.2 

112 DUAL SYS.CONTROL CORP, &4 

1l3· DUOSOFT COfll', 1111 

140 OUPRE ENT.EFIPRISES,INC. 3'!17 

1:;J.4 OYMARC INO. :J.93 

1l5 D'l':NACOM P 33i!I, 3J.1 

13'7 ECOSOJ'T 292 


• l:DMU D scu:NTIFIC co 180 

138 ELECTROLAes 490 

13.9 ELECTFIONIC CONTROL 27·0 

I~ 1 ELECTRON IC SF'CLIS S 391 

142 ELECTRONIC SYS,FUFIN 420 

1~3 ELECTRONICS CENT:ER •88 


ELECTFIOVAUJE 260 

4 s e~us 4ll0 
4 0 E P1RE SVS-COAP !l02 
1~~ EM PIRICl\l RESRCH GF\P, S.02 
1~5 EMPIRICAi<. RESRC GFlP. W<! 

E D USER SOFTWARE 350 

147 EPSON AMERICA 297 

' 48 liQUITAEM.E MONEY MR 4.47 


ESCON 3118 

U9 ESSEX PUBLIS I G 390 

150 EXPOTEK ,39 


FAIROOM 256 

151 FARNSWOAT COMP.CTR. 37.t 

52 Fl ANCIAL SFlW.SVS. 50:l 


153 FORETHOUGHT PRODUCTS 31>4 

1M FREOERIC COMP.PROD. 431 

5~ FSS 496 


2:74 FU FIA Ji 7 

156 FYI INC. <196 

157 GEORGIA EXEC M•CAO 2$4 

· 58 GIMIX INC 4$ 

1!9 GIMl.l( INC •Q2' 

160 GRAFFCOM SYS. ZO 

161 H & E CQMPIJTRONICS 255 

1B:l M & E COMPIJTRONICS 257 

1113 MANOICRAFTS 504 

11$4 H'.A.Nl.E 1E <JtojAING 52·~, 529 


To g~t further information on !he plOclucts advertising in BYTE. fi ll out rhe reader service ca rd with 
your namt• and addr ~·ss. Tl'wn c irc le tne appropriate n1,1mbers ror me advertisers you s.elect from the 
l i!.t. Add an I !kem s1.amp ro the card, rhen drop 11 int.he mail. Not o.nJy do you gain information, but 
O'Ur aclv~rtlsers are encouraged to use the marketplace provided by BYTE. This ht.<lps us bring you a btg· 
ger BYTE. The index is provided as an additional service by the publisht•r. who assumes no r1abJf1ty for 
errors at omrsslons. •correspofld d1rea1y with company. 

Inquiry No. Pa~t No. 

24? Ml NI MICRQ·MART ~~ 

2:.1/9 ORROW OESIGNIS l8A, 1115 

250 MOU TAI COMPUTE Fl 19 

:251 OU TAI ViEW PRESS 229 

iti2 MPI ~7 

253 MSO 380 

25~ T OICROSYstEMS BD 

25$ MT ICR.OSYSl!:MS 81 

2~ MTI 42~ 

257 MUL"Tl BUSN.CO P.I ·c. 41~ 

2511 MUSE COMPANY 362 

259 NAT'L,OA A SVP'l'LI ES 492 

2SO NATIO AL TRICOR A22 

26 NIEBS~4 

262 NEC A.MERICA gs

263 NEEOC :27 

264 NET PFIOFIT COM'P. ~ 


NETRO ICS Z:l.S. 230. 34B 

2&6 NORTH A ER rec 112 

267 NOFITH A ER TEC 116 

263 NORTH STAR COMl'UTERS 10S 

269 NORflol 'JEST I $TR.SYS. 4311 

270 NOVl\TION 2-l~ 

422 NOlll!U. 33g 


• NFii SiellOOlS ELECTR.O , 305 

• OASIS SYSTEMS <116 


271 OHIO•SCIENTIFIC I STR. •C IV 

272 OKIOATA CORP..205 

273 OLYMPIC SAl'ES 451 

276 O.MEGA MICROWA'R:E,INC. 44<1 

275 OMEGA SA\.ES 322, J:23 

277 OM I RE.SOURCES M 

273 OM 11fEC OA TA .317 

27'11 ORACLE EL.eCT'Fl 5IJo4 

280 O.Rl\NG E MIC>R.O 157 

29 ORANGE MICRO 279 

282 ORION INSTRUM E TS <192 

28l ORTl-IOCO:OE GROUP 408 

284 OS00FlNE 00 PliTE FtS 3.l 

285 OSBORN~'MCGRAW·Ml~t. 76, 77 


OWEtffi A.S'SOC. 1lll, 1311 

286 PACIFIC COMP E!FIK. 198 

287 PACIFIC EXCMA Ges 3'36 

2811 PACIFIC EXCHA GES ~92 

2Bil PACIFIC E:XCMA GE:S 496 

m PA.CIF!C EXCMA GeS ~ge 

29 PAGE DIGITAil. !12_ 513 

292: PALOMA.Fl COMP.IOOUIP. 247 

29-3 PAN AMERICAN E~EC INC, ~~ 

294 P RD OlSTFl. Jl 1 

295 TEMS lttC. 24 

296 P EE SOFTWARE 190 


29; ~~=~A~~,;p~~iis ·4·2"3 
406 ?HASE 0 E SYS.INC. 3291 

m PIC ~ & TR(}1Jlr 3S6 

299 PKAY COl'I P, !!oOO 

300 POLY PAKS 49'1 


' POPULA.R CQMPUTI G ~40 

30l POWER ONE INC. 179 

302 AAIMESOURCE ~33 

303 PRJMESOURCE 1~1 

304 PRlME SOURCE 197 

~ 17 Pl'llORITY 0 E <187 

:IDS M40FllTY 0 .E. !51tl. !519 

306 PRlORITY 0 E. 52:0. 521 

307 PROO.RAMM EFIS SFTW EX.. •98 

4H MOO.RAMS ULTD 188 

J08 PHOTECTO·ENTeRPR. 4!)18

309' PURCHASING AGENT,T~E 711 

310 O\J'AL.IT'I' COMP.PAffi'S 402 

311 OOALIT'I' SOFTWARE 340 

312 QUA! TY SOFlWAAE :)87 

313 QIJASAR OATA l'ROO.I C. 221 

31~ QUAY OORP 309 

315 OU EST E~ECT'R 501 

3le FtC.lflLECT'RO ICS 96 

317 R.R.SOf'TWARE 338 

J18 AACET COMPUTES 320 

31~ AAOIO S ACK ~7 

320 RAOIO SttACK-GUIW.SPR. 368 

321 RADIO SHCK FFINC.Al707S 1~ 


A;O.NOO HOUSE .41 I 

~2 RCA ..e 

323 !'ICE EU:CTR. 4SO 

l24 ROOOTICS AGE 369 

~S SC DIG.ITA~ 3!i6 

4-29 S &. M SYSTEMS »II 

32G S- 100 IHC :iae 

a27 SCIENTIFIC SFTW.PiROD ,494 

32S SCION OQRP 5 

J::!S SCfTAO ICS ~ 10 


SCOTISOA~E S'l'STEMS 30 

~o scA euec fl 260 

~ SEABIRD PRESS, THE 504 

331 Sl:ATil.E COM'P PROOS 349' 

Ji32 SE:l. ECT INFO SYS. 32! 

~04 SQ L WAB'EA 5o2 

'134 SHOPS~ ITIH l!.59 

Ja6 SIERRA DATA SCllENCES ~10 

3:36 SiR:IUS SOFT'o'IARE MIO 

3:3? Sl.U0£R 500 

3"11 SOF ECH MIC-ROSY'S 33:1 

3'12 SOFTWARE HOWS 113 

3'13 SOFTWARE PROD.INT'L. 201 

:133 SFTW TECH .FOR CO P. 251 


Ociob..I 198.1 Ci ilYTI: J'oubll<•liono lac 521 


HIS 

166 

1$7 

1511 

69 

70 


17 

n 

~26 
174 

75 

76 

71 


1711 

7'9 


180 

·1e1 

405 

183 

84 


' 85 

M 

87 

83 

119' 

90 


'191 

92 


42 

93 


194 

95 


196 

197 

9B 

199 

200 

:101 

.202 

20~ 
204 

205 

206 

207 

20a 
209 

2:1D 

211 

:m: 
2'13 
2U. 
215 

21ll 

217 

218 

219· 
22D 
22 


222. 


HAPPY H'ANDS 386 

HAYOE EIOOIK CO INC 363 

MAYES ICROCOMP.PROO. 1151 

HEA.l'H COMPANY 6, 11. 217 

MEWLEIT-PACKARO 137 

1-lOUSTON IN'STRUM E TS 49 

HOUSTON INSTRUM E ,;s 49 

HOWE SOFTWARE 4(16

I B.C. 188 

IMS IN 'L67 

INFOSOURCE,INC. 128 

I AC 3116 

IN EFI AOCESS 50'i 

I OVATIVE PR00. 312 

IN OVATIVE SFTW.APl'I.. 72 

I SOI' CORP. 53 

I EORAL DATA SYS.. 63 

l1NTEGRANO 384 

INTEL 152, 15"3 

I £R -ec OA l 'A SYS, 175 

IPEX INrL. 494 

ITHACA I TERSYSTEMS 8, 9 

ITHACA. I TERSYS1EMS 239 

JADE COMP.PROO. SOE!, 507 

JADE COMP.PROO. 508 

JAMECO eu:cm.. 516, 517 

JOFI MICROOEVICES 522, :>23 

JI •PAK 497 

KADAK PRODUCTS 1116 

KENGOHE CORP, 496 

KRAMEFI SYS.1NT'L 399 

KV 33 ~g4, 


u.s 502 

LABORATORY ICROSYS, 496 

lEAOI G EOOE PROO C!ll 

I.Eli.PAC SEF!VIC ES 3511 

LIFEBOAT ASSOC. 213 

LIFEBOAT ASSOC. 34.l 

1.IFEBOAT A.SSOC. 361 

LNW RESEAFICH .28S 

LOOICA.l DEVICES 4,92 

LOGO COMP.SYS. 36S 

LO' AS OATA PRODUCTS 441 

I.YB.E CO.MP.SYS. °"98 
MACROTRO tCS 492 

MACRO RQ !CS 502 

MAG 01.IA ICROSYS. ~tie 

MAl.IBU ELECTR. CORP. 215 

MARKETI.J E SYS INC 390 

M.A.RTEC 373 

MARY . AC INOUSTRleS 112 

MASTER El.ECTFUNC. 238 

M.UELL DATA PRODUCTS .2'37 

MCGRAW.M l L EIOOK CO. 225 

MCGRAW·Mll..L 6-00K CO. 2!ea 

MCGRAW-Hill. B-OOK CO. 4G!!> 

MEADE'S OAlA SYS. fitXl 

MEAS.SYS. & CONTROLS 29 

MEAS..SYS. &. CONTRO'LS 31 

MEO MIX98 

MleNTOR SOFTWARE <194 

MERRIMACK SYSTEMS 260 

META TECHNOLOGIES •70 

MICRO AClE CO P.STOR€ 169 

MICRO BUSN. ASSOC. 3l"J 

MICFIO BIJSN. WORLD ~915 

MICRO COM 353 

MICRO COMP.DISC.CO- 4:l;S 

MICRO COMP.OISTR. 394 

MICFIO OATA BASE SYS 100 

MICRO FOCUS 97 

MICRO MOUSE 73 

MICRO MANAGE . ENT SYS. 4~-9 

MICFIO MINT 107 

MICRO PRO INT'L. 241 

MICRO WORKS, THE 212 

MIC:R.O,..CE .C6'1 

MICROCOMP.TECHJ C. 313 

MICAOCOM!'UTER APP 388 

MICFIOCRAFT SYS :298 

MICROMAIL 218 

MICROMATE ELECTA.I C. ~32 

MICAOF>EFllP'H.CORP.THE !IOO 

MICROSETTE INC. 232 

MICROson ~CPO) 19 i 

MICAOSOFT ~CPO) 199 

M CROSTUF.I C. ta 

MICROTAX 216 

M CROTECM EXPORTS 397 

MIDIJLIETON,WILSON 500 

MIKOS 4-68 

MILl.:ER MICROCOMP.SERV, 415 

MIN MICROCOM P SFTW 111 

MINI COMP.SUPPLIERS 374 


http:PALOMA.Fl
http:I.All.ES
http:P{!get.lo


Reader Serv.ic•-----------------------------­
lnq~lry No. Page NQ. 

SOUC STATe SA\..eS .CD1 
344 SOftCI \3$ 
345 SORRE 0 VALLEY ASSOC 34l 
346 SP5CIA~l:ZED !ll)S.N SYS 17e 
:'J~7 SF\EClRU SOFTWARE J 19 
348 SSiM MICRO COMP F>ROO ' 
4-08 STATCOM CORP. 71 
350 STATIC MEMOR't' SYS <!11 
400 STELLAR SYSTEMS 226 
3~ -STRUCTURED SY!i.GRP. 35 

SU NY INT 'I.- 4~ 
stlPERSOFT 83, iJ 

352 Sl.JPE.RSOFT 131 
363 svee:x 209 

S'I' CHllO SOONO· ,:!! 
ls.4 SY CTRONICS 52 
3$5 S't'S.I NTIERFACE C-ONS. 182 
356 SYSTEMS P US~· 

Inquiry No. 

357 SZ SOFTWARE SYSTEMS 4'6'11 
35!1 TAABELL ELECTR. ?73 
l!i9 TeCH,MICRO SYS. 500 

TECHNICA~ SYS CO S 21 
360 iECMAR I C l57 
361 re1,1 NC ~9 
362 T'El,I NC 207 
363 TELEVIOEO INC ~83 
3~ TERMI oltl. DA H\ SYS. 498 
3&5 T'EXl\S CO P.SY'S. 319 

TEXAS INSTAU ENTS GS 
• THU DERWA.RE 291 

3311 TIME MNGMNT. snw. ;r.J 
339 TIME MNG -NT. SFTW. 27 
340 TIME G NT. SFTW. 231 

3U f~~~i:~APHICS 4~ 
369 TflAK CO.• THE 173 

Inquiry N o . 

370 TRANSNET CORP, :Kl8 
371 TRA SWA\'E COAi'. 117 
403 TRINITY GROUP 492 
J72' SD DISPLAY PR,o!L 2;i: 
373 TS~AROSIOE 441'5 
374 U.S. MICRO SALES 351 
J7S U.S. MICRO SALES 4n 
376 U-S- ROOOTICS 3Gr 

UNITED SF'TW OF AM 299 
3:r7 UNIVERSAL SFTVll.OIRCT, 412 
3711 UNI ERSA~ SFlW.STUOIOS .I.SA 
379 UVEON COMP.SYS. 1'9 
380 VAN HORN OFFICE SUPP. 3~ 
382 VANGUARO SYS-GRP, 75 
~ \'ECTOR ELECTA. ~46 
384 VEC "OR GRAPHICS 117 

VERTLCAL DA1 A SYS I 94 
385 VIDEX 269 

lnq,uiry No. Pago No. 

386 VISIBL.E COMP.SUPPbY 2.00 
389 VIS'TA COMPUTER CO 193 

VOTRAX 19~ 
401 VR O.AT.A 44.2 
J.90 WASHINGTON COMP.SEAv. ol.e9 
391 WESTERN W.t.RES !),04 

WESTICO IHC. 1·15. AQll 
4 5 WESTWARE 22"3 

WHITESMIT S UC 99 
.c.1)19 WICAT 2S 
392 WILD HARE CO P.SYS_189 
366 WINCHENDO GRP,THE !li04 
300 WINlEK CORP. &stl 
394 WINTERHALTER & A.SSOC . .'.l4lO 
395- WW COMPONENT SUPP~Y 50!!i 
396 X COMP 243 
397 ZENRAD CONTROl.S ~gs 

ZOB5X ,51 

BOMB 
BYTE's Ongoin.Q Monitor Box 

Aftlcle II POJge 
I 26 

2 36 

3 so 

4 70 

5 136 
6 92 

7 11 4 
8 '126 

9 140 

JO 176 

II 195 

12 214 

13 250 

14 264 
IS 284 
16 378 
17 383 
18 385 
19 400 

20 407 
21 413 

n 30 
23 448 

24 458 

25 462 

Ar11de 
The IBM Personal Computer: Ffrst 
Impression~ 
Bujld an lnte1Nge11t EPROM 
Programmet 
U'Jua-low-Co$t N work for Personal 
Computers 

The Atari Tutorial, Patt 2: ·Graplllr.:s 
Indirection 
Atat(s rere1inl!: 1 
Local-i'l<ea Networil<s. Po$Sitlilities tor 
Personal Computers 
Prepare Your Program ror PutilicatiOn 
Software Protection in the United 
Kingdom 
Netwmk Tools, Ideas for lnteltlgent 
Network Software 
A Simple lmpremematlon of 
Muf1jtask nffi 
Tree Search ng. Part 2 : Heurlsilc: 

ectiniques 
Drawj~ wftl'I UCSO Pascal and the 
Hlplm 011:er 
Evatuate Your Home"s Energy 
Efficiency, Conserve Energy with Your 
Computer 
Brfdgjn9 the IO.Percent Gap 
Graphics Furidamemals 
Integra l Data's Paper T19 -t 460 
The Mauro Pro c Plotter 
The Radio Shae'k FORTRA Paclcag 
Build a Vers.ati le Keyooarcl lriterfaice tor 
the S-100 
PERT Or·ganizaition 
SihouJd the DO Loop Become an 
Assembry,L.anguage Construct7 
M ultiple R~re~iori ror the TRS-80 
Bits and Bytes in .Pascal, A nd Othl!r 
Binary Wonders 
Apple An<11tog.-i:o-Dl9ilal CMver~on in 
2'7' Mk.roseconds 
!PS-A FOR'1H·l1 e Threaded language, 
Parr 1 

Aiuthorls.I 

Lemmons 

Clarcla 

Clements, 
i:ia11gh1my 

Crawfcir·d 
Flil'll 

Saal 
JOMSOtl 

Hayman 

Relntjes 

Bwwn 

Wllllam.s 

Stor 

Beas.ley 
Birady 
Sandifu r 
Wiiiner 
Danmice 
Oaneruik 

!lie.hards 
Maurer 

W illiams 
Madron 

Ca.sseres 

Seeds 

Motalygo 

Juty Bomb Resuft.s: 
ClarcJa and the Sun 

rt came as no surprise to us thar 
Sreve C iarc1.3 ·s arrrcle. " Build a 
Z8·Based Control Comput r wich 
BASIC, Parr I." fln1sried first in the 
..July BOMB competition. Sceve's 
'atest technolog1cal breakrhrough 
has prompred numerous com­
ments and inquiries. bo h to him 
cH'ld m BYTE. He w ilr (eceive {he 
s i00 first prize. 

Second prace or Jury went to 
George E Mobus or his a n:ic:ie. 
"Horvesring rhe Sun's Energy." 
George will receive SSO for his 
descripr1on of a computer model 
that determines rhe amoum of 
so,a r energy received by a flatplate 
co"ecror. 

"'Multiprocessing w ith Mowroia·s 
MC6809E," by Humer Scales, rook 
third place. He showed how to rm· 
pJemenc a multiprocessor environ­
ment using the new MC6809E. 

528 O«obu 1~8-1 BYTE Publl<:• lion• 1'.nc 
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WORDSWORTH;~ 
:6J(E A LETTER:' 

THE FIRST SUPER-SIMPLE LETTER QUALITY WORD PROCESSOR. 
.IN THE WORLD JHATCANsrr NEXT TO Y10UR. SECl\ETARY ­

FOR LESS THAN $5,000. 
"\• ordsworthT111 

•• remov s the 
f ar and loathing manr people ha\•e 
abou thin,g c·11led "·ompulc "' 
and "word pro ·essing." Becau e 
\ 

1\ord worth ju. t sits at ad k and 
do • wluit he" luld. Wilh uniqu · n w, 
·implificd software, it rnn tell its 
typi L \ hat to do-st p by. imple 
sL p-to p ~rform ev nth rnost 
·ompli "I ·d la::>k ·. 

IL can not 0111}1 "t·ike a Idler." 
but it can r vi e it, customize it in mil­
lion of way (quit lit rally), p -r. on ­
;.1l izc it, print it on your letlcrhcacl or 
bu ine s form so you can'L LeU iL from 
hand-typ d . .. in ~horL, v •rything 
but put it in an envelope. 

Iorcov r. it can 1 ·rfnrm all 
·orl · of mundane busin 'SS fun ·tions. 

like gen ·raJ 1 •dg •rs and ac ·ounting 
r port . u ing a:ily available 
indu lry-compatib! P/ I™ of \\Cll" 

In ·Lallalicm? lug il 111. (Cabl 
supplied.) 

. iz ? Bigg r than a br adbox­
but nol by much. JL's about lrnlf as big, 
or les , than systems that ~an't do half 
Cl . much. n fin it l~y' d sktop-<1. ub­
·ompa ' l L!O" by 40". 

·ervi1..·c? vailabl • cv 'f)"\Vh r . 
Pi.ice? bout $4,995. 'ompl tc 

and ready Lo go. 
I or the n·1m ·of your neare ·t 

dealer - and a free hands-on 
d mon. tration- ju. t p~ ·k up th 
n 'arcsl 'I 'phone. 

TOLL-Fl\EE 1-800-343-683:>. 

LEADING 

E.DGE:M 


. • . • ~eadi1ng. Etl1: t: 1.)i·odul'. Ls. l1w.. '.!r ~·urnpik" S1n ·1•1 . (~111L1m. ~ll1~~ '.L L'. h U.<-. L"lt,, O:J(r,11 
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"Over15,000iteins in inventorycould be 

a nighttnare~ But it's not 'cause tny 


1Challenger COtnputer 'Works 
like a dre,ain!' 

" My faslener business is 
growing rap id ly. I 'have over 
800 customers uti li zing my 
15,000 inventory items dail y. 
Keep ing track of invento ry, 
orders , and rece ivables at 
tn 1is vo lume leve l cou ld be 
an igntmare. But it's not 
'cause my Challenger com· 
puter works 1ike a dream. 
Terrific, Ohio Sc i entific~ " 

Ricfrard Nolan. Pres1deM, 
Aerospi'lce Nylok Corp., 
Ha wthome, Ne~•1 Jerse~' 

Ohiiro ScienUf ic was first to add Wincheste r 
hard disk drives to microcomputers. Thi:s 

advanced technology allows low cost 
mi:cro computers to store over 100 Ii mes 

as much information on line as they 
could before. 

''Wit h our Cha llenger computer we 've developed 
soph ist icated rea l estate prog.rams and in fo rmat ion 

tiles that g ive our customers and our sales 
assoc iates that extra edge in rast, accurate rea l 

estate market in rormation analys is and forecast ing_ 
We now have a st rong managerial accounting and 

market informat ion system as we l I as word process· 
ing at an affordable cost. Terri f ic, Oh io Sc ienli fi e ' '' 

Chat/es Smith. Jr.. Presidl'n t , Montag1.Hf, Miller & Co., Ac-;:mor 
CfrarloUeS~ifle, Virginia 

OHIO SCIENTIFIC HARD DISK BASED 
MICROCOMPUTERS STA!RT Al LESS TH.AN $10,000 

AND ARE SOLD BY MORE THAN 400 OEAL 1EAS 
NATIONWIDE. FOR THE ONE NEAREST YOU, 

CALL HJ.QQ.321-6850 TOLL FAE E. 

'Tm a fu e l o i I jobber, 
and I can' t be lieve how 
re liable my Challengier 
has been, w ith all i t 
has lo keep 1rack of. 
But , it's been doing it 
tor two years now, and 
that's terri t ic, Ohio 
Sc ienli f ie ! ' ' 

Wade Car Ison. 

Vice Presidenr. 

Wally Carts on & Son 5 . 

tutdsuom, Minne sot a 
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1333 SOUTH CH ILUCOTH E ROAD 
AURORA, OH44202 • (216) 831 -5600 
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