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Each i1'"Jlb "'PfC$CnlS ~vcn 
10 ten ~es or lest inronnation 
per candiclal•­

Individual teslS m availoblc 
ror yQlll' review II your req=t. 

As these com~~c chans 
indicate, au candidates le$ted 
competitively in the four arus. 

However. bued on IUJ1her In· 
deplh study. Including extensive 
penooal interview&. wc blghly 
iecommtnd you in1.e1View 
candidates 4 and S u soon 
po ible. 

Our off"ice will be (l()lllllCling 
you immediately to sci up these 
interviews at your eartiest coa­
vcnle:nce. 

' 

Whether oo're abidor Ms. Pri · 

Cookie Company you worry about the bottom 
line.Write letters. Keep track of inventory. 
Keep your overhead under control. Pa.y taX 
Rtrieve files.Schedule projects. 

Which i wh you can dramatically 
increase your busin ' productivity with Th 
1acim If' ffice. 

The comerst n ofThe Ma inttlSh Office 
is our MacinttlSh l2K compu~ r. All you need 
to kno~ about its po\~ rful 2-bit, mouse­
clri' n techn logy is that it reduces the tim 
it takes to becom productive with ac mput r 
&om '' II ra work week 10 i~ under a 
lunch hour. 

But m re imporL'll1l. la int h ru 

more than 


l'tware 

can 
programs tl1at ~~jf~J):---

IIve a 

multirude 

ofbusin 

problems. 


When 

you team up 1acintt1Sh \vit.h the second 

hardest worker in The M.acint hOffic , 

our taserWriter""printer, yoo can bring an 

level of p fi ionat· m to your pape!Work. 


It produces publication-quality te>.1 
and graphi~ in letters intemal dorumen 
presentations ev n busin forms. There· 
n teUing what it can save )'OU in ou1Side 
printing Cffits alone. And the taserWril r can 
be lrared with as many as 31 lacinltlSh 
computers.. it becomes more CtlSl effici nt 
with 11!1)' Macintooh you connect 10 it 

Butcher,baker candlestick-maker... or 
abisco, for m re information about Th 
\acim h Office call 111.u.._,o-"ll11 

0 job l big. 

Ort mall. 


TheMadrltcS1Office 
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BUILDING BIX WITH MICROS 
It will come as no surprise to BYTE 
readers that we're building the BYTE 
Information xchange IBIXI with 
microcomputers. Since research con­

ucted amon a sample of sub­
cribers shows we may need to sup­

port more than 1000 simultaneous 
users within a year. BIX represents an 
exciting challenge to microcomputer 
and networking technology. We 
thought you might like to know how 
a group of out tanding technical peo­
ple i helping us face th is challenge. 

The first and most important step 
was to select the microcomputers and 
the operating system. Many powerful 
microcomputers are available. Clearly 
our application will place tremendous 
demands on the 110 system of what­
ever machines we use. Three members 
of McGraw-Hil l's top technical unit Ion 
Osser. Bill Coleman. and Mike Shared. 
with a big a ist from McGraw-Hill' 
chief scientist. corporate vice presi· 
dent Bill Raduchel. surveyed the mar· 
ketplace and chose the Arete 1200. 
which wa de igned for 1/0-inten ive 
operations and run ARIX. Arete' v r-
ion of U IX System V. 
Arete·s chief designer. Ernie Rael. 

has created a remarkable 110 engine. 
Thie Arete 1200 has up to 4 " tightly 
couple .. 12 5-MHz 68000 acting a 
CPU . The e 6 OOOs have a common 
multiported main memory shared 
through the 32-bi t processor memory 
bus and can process up to 2.8 million 
in tructions per second. Each CPU 
ha it wn 4 K-byte cache and no wait 
tate when in cache. Main memory 

expand a high as 16 megabytes. In 
addit ion to the 68000s serving as 
CPU . the sy tern can accommodate 
up ro 12 more 68000 . each on an 1/0 
card that ha eight seria l ports. The 
1/0 proces or card each have dual· 
port RAM that i memory-mapped in 
the master CPU's address space for 

b B Y T E • OCiOBER I ~ 

commun ication with the CPU. The 
Arete 1200 ha four eparate 32-bit 
bu e : the interproce or communi­
cation bus. the processor memory 
bu . the utility-transfer bus. and the 
data-transfer bus. The data-transfer 
bus i 3 2 bits wide and moves data 
at 33 .3 megabyte per second. The 
y tern can upport four ESMD (ex­

tended storage module device) pe· 
ri herals simultaneously reading and/ 
or writing main memory. When fully 
loaded. the Arete 1200 can support 
a many as 88 simultaneous user . 

a tora can b expan ed t 9 
gigabytes. 

Phase one of BIX start in Boston 
and will use an Arete 1200 to support 

8 simultaneous users. The perfor· 
mance goal is to have any BIX 
member's communication (conference 
comment or private mail mes age1 

ailable to appropriate parcie ~ ithin 
a few conds. Pha e two. probably 
underway by the time you rea this. 
wi ll link three Arete 1200s to support 
250 simultaneous users. The Aretes 
are linked by devoting one 1/0 slot in 
each machine to Arete· Multibus 
adapter and Excelan's EXOS201 
Ethernet card for Multibus. The 
EXOS201 has a local processor. an 
Ethernet controller. local memory. 
and an implementation or level I. 2 
and 3 of the ISO network standard In 
this phase. each of the three Arete 
will maintain fully redundant database 
copies. Updates will be broadcast to 
all three machines. A process running 
on each machine will carry out the 
up ate . 

Phase three is where things get 
really interesting. As Ernie Rael says. 
"The project is state of the art. so we'll 
have to learn the optimal solution:· In 
this phase. the network will become 
tran parent. Arete will provide an 
operating-system interface that allow 
BlX to access files on any machine in 

the network as if all files were in one 
ystem. The transparent network will 

be based on the Sun Network File 
System tNF'S). a virtual file system that 
allows files to re ide on any system in 
the net. Arete is altering the kernel to 
ARIX to support the transparent file 
access of NFS. If Arete succeeds in 
networking 12 to I 5 machines in a 
way that provides access to files on 
any machine within a few seconds. the 
time-sharing scene will be altered 
forever. and BYTE will have succeed­
ed in building BlX while remaining 
true to its microcomputer heritage. 

Pha e four will build the ystem 
above 1000 simultaneous user . Jn 
thi phase. the BIX conferencing oft­
ware (the University of Guelph's CoSy) 
will understand more about its en­
vironment. CoSy author Al Mayer. a 
key fi ure throu hout the growth of 
BIX. will get to explore his ideas for 
distributed conferencing. Plans for 
phase four must remain fluid until 
we've learned all we can from the 
previous phases. 

Can microcomputer technology 
ucceed in linking the microcom­

puters of BYTE's readers throughout 
the United States and Canada. and 
then Europe and Japan? We hope and 
believe it can. We will fall back on 
mainframe technology if we mu t. but 
we thought you'd want us to try to 
build BJX this way first. 'Trying to build 
such a large-scale communications 
system with supermicrocomputers is 
a venturesome and innovative project. 
We are sure to encounter some road­
blocks. But the history of microcom­
purer i full of roadblocks with big 
ign readin .. ot Po sible wi th 

Microcompurers: · We find this 
challenge irresistible. If you want to 
monitor our progress day by day. join 
BIX and have a look. If not. we'll keep 
you po ted in the pages f BYTE. 

-Phil Lemmons. Editor i11 Clrief 



The 31h" microdisk 

that gives Macintosh 


more to chew on 

and helps the 


HP.Tuuchscreen PC 

tap your deepest

memories. ~ 

Whether you're in search of primeval 
wisdom, or polishing up financial projections, 
Maxell makes the Gold Standard microdisk 
for your computer. In fact, there's a Gold 
Standard for virtually every computer 
made. Maxell floppys are industry leaders 
in error-free performance. Each comes 
with a lifetime warranty. And each microdisk 
is perfectly compatible with your 31h" drive. 

maxell 
IT 'AURTHIT 

MaxeU Oxporatioo of America, 60 Oxford Drive. Moooachi , .J. 07074 

Inquiry 209 OCTOBER 19 ~ • BYTE 7 



Affordable CAD/CAM access: New SmarTerm 4014 
makes Tektronix 4010/4014 terminals obsolete! 
Now you can use your PC to access 
popular mainframe graphics products 
like PLOT-10, SAS/GRAPH . RS/1 . 
TELLAGRAPH and OISSPLA. 
SmarTerm 4014 , the newest member 
of our SmarTerm communications 
software family. gives you fuU 
Tektronix 4010/4014 graphics plus 
DEC VT102 text terminal emulation. 

As you 've learned to expect from 
Persoft . the industry leader in software 
te~minal emulation, SmarTerm 4014 
continues the tradition of offering 
" smart" software solutions where 
hardware limitations prevent exact 
duplication of terminal features. 
SmarTerm 4014 can display the entire 
1024x780 Tektronix graphics image 
on the lower resolution PC using 
reduction scaling. or you can examine 
the image 1n detail using the powerful 
instant ZOOM feature. Any portion of 
the screen can be instantly magnified 
to full Tektronix resolution giving you 
sophisticated CAD/CAM level accuracy. 

We even provide real-time " panning" 
so you can rapidly scroll any portion of 
the zoomed image into view. In addition 
to the Graph, GIN. and Alpha modes of 
the Tektronix terminal , SmarTerm 4014 
adds Picture Playback and Picture 
Capture capabilities. 

SmarTerm 4014 is not only an out­
standing graphics terminal emulator. 
it fills your need for quality text 
terminal emulation as well. Our 
DEC VT100. VT102 and VT52 
emulation is fully compatible with 
popular DEC host software including 
All-In-One, and EDT. We give you 
horizontal scrolling for 132-column 
text display. and also support popular 
132-column video display boards. 
And we provide "convenience '' 
features not found in other terminal 
emulation packages like: " Branch to 
DOS" hot key, automatic 1nstallation, 
color support. multiple setups, and 
online hejp screens detailing PC and 
AT keyboard mappings. 

Like all SmarTerm emulators, 

SmarT erm 4014 includes powerlul 

text and binary file transfer facilities, 

XMOOEM and PDIP protocol support, 

and TIY mode. 


Join the more than 25,000 " FIRST 

CLASS" people who use SmarTerm. 

Try rt for 30 days with full refund 

privileges. 


e S rTerm Jy: 
SmarTe<m 220- DEC VT220 
SmarT(lnYI 100- DEC VT100 
SmarTetrn 125- DEC VT125 
SmarTerm 400-0ata General Dasher 0400 
SmarTerm 401 Tektronix 4014 

• 

Persoft, Inc. - Madison, WI - (608) 273-6000 - TELEX 759491 

"5i!'Wl'liltfl!l••~·~at...,_ Inc 'fli'DIPlllAW~d.PW'Wlfl "CJECMd •«•~l!ll d 
Ooc.llE:~eo ·~·~ ..~o:o.i..G.r... earp ~t~• .,..,~o,,o ....~.a persn,,­
lr~ qlpl~ ·~··~d.$AS.,...... ~ "R$11 ... 'lt~Cl8'0ll .......... .,.., 
~ ll'IC ·rUUGl\AJ'H •• u....,.... _ imcQ.Qracri.a Corsi ·~· • at Como o.. Cota 
~k-c' ~rogl'9ffte"Wd 
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Al Influences Database-Management Program 

Symantec. headquartered in Cupertino. CA. has developed a program called O&A that com· 
bines word processing and file management with a natural-language interface referred to as 
the Intelligent Assistant. Using the same screen format and menu structure as Software 
Publishing·s pfs:File. O&A manipulates a single flat file and includes programmable forms. 
macros. and mass updating. The file can be sorted on up to 40 fields and indexed on 12 5 
fields. 

O&A's word processor. which is always in RAM. can handle files of up to 100 text pages. 
In addition to most standard word-processing capabilities. O&A supports macros. mail· 
merge. automatic reformatting. box drawing. and context-sensitive help: optionally, it can 
use many WordStar command keys. Columnar commands and footnotes are not supported. 

The package can directly import text or database files from Writing Assistant/pfs:Write. 
Filing Assistantlpfs:File. Lotus 1-2·3. and DIF files. in addition to ASCII text or database 
files. 

Q&A's database functions are accessible via menus or by typing conversational English 
commands to the Intelligent Assistant. which analyzes the query in light of the fields in the 
current file. asks you to clarify words it doesn't know. and then suggests a report format. 
Because the Intelligent Assistant keeps tables of the words you commonly use and the 
synonyms you employ. you can teach it to understand your particular style of questioning. 

Symantec is making plans to extend the natural-language Intelligent Assistant to other 
areas of PC use. such as DOS functions. 

Q&A runs on an IBM PC. XT. AT. or compatible with at least 5 I 2K bytes of RAM and two 
disk drives. The suggested retail price is 5295 , or $349 packaged with a 256K·byte RAM 
boardJ Symantec will also provide a $100 trade-in for other database prog.rams. 

Sony, Toshiba Prepare High-Density 3 Vi-inch Disks 

Sony announced in Tokyo that it has developed a 2-megabyte 3Vi·inch floppy disk. storing 
1.6 megabytes !formatted! by doubling the number of sectors per track. The 2-megabyte 
medium uses a !·micron magnetic layer (half the thickness of current !·megabyte diskst and 
requires a higher coercivity (700 rather than 600-620 oerstedsJ. 

While the 2·megabyte versions use the same magnetic technology as earlier 31/i-inch disks 
and drives. the magnetic heads of the drives require higher tolerances. An additional disk 
cartridge hole allows drives to distinguish between I· and 2~megabyte disks. 

Although it has already licensed 38 companies to produce 2-megabyte disks. Sony says it 
is waiting for formal standards to be set before marketing the disks and drives. which 
should be available to OEMs next year. probably at prices about 20 percent higher than 
I ·megabyte versions. 

An even denser 31/i·inch drive from Toshiba uses perpendicular recording technology to 
squeeze 4 megabytes of data onto a single-sided disk coated with barium ferrite. Toshiba 
plans to release evaluation units early next year. with full production slated for 1987. 

Color-Graphics Output Approaches Photographic Quality 

At the SIGGRAPH computer graphics show in San Francisco. several companies brought out 
high-resolution color-graphics printers. 

Hitachi's CGP-400 prints up to 4096 colors at a resolution of about 400 dots per inch, but 
it costs about 510.000 in OEM quantities. Panasonic showed a similar printer. 

Fuji Photo Film's Fujix Jategraphy 3000 printer. distributed by Mitsui. prints poster-size (up 
to 28 by 2 3 inchesJ images in 15 minutes: the images are printed at a resolution of 15 2 
dots per inch in as many as 262 .000 colors. While the printer"s 5100.000 price tag makes it 
an unlikely buy for most personal computer owners. it may appear in specialty stores offer· 
ing instant posters or in print shops for last-minute proofing. 

twnliHutdl 
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Laptop Computers Linked to 1\vo Airline Incidents 

According to incident reports provided to the SC-156 committee of the Radio Technical 
Commission for Aeronautics. Tandy Model 100 notebook computers were linked to two 
eparate airplane instrument malfunctions. In one incident. VOR (location) signals were af­

fected: in the other. four instruments malfunctioned. On both flights. turning oft the com­
puter solved the problem. The SC-1 56 committee is investigating possible hai.ards that por­
table computers might pose in airplanes. 

Novix Ships NC4000P Beta-Board 

Novix Corp. of Cupertino, CA. which began sampling its 16-bit NC4000P Forth Micro­
processor chip earlier this year. has begun shipping the Novix Beta-Board. This complete 
single-board computer- designed for evaluation of the NC4000P-includes a 6-MHz 
NC4000P, 28K words of 35-ns CMOS static RAM. a 4K-word CMOS PROM (which holds the 
software kernel). two RS-232C serial ports. and a self-incrementing counter (for performance 
measurement). Special on-board hardware divides the stack memory region into eight 
segments. thus allowing execution of up to eight concurrent tasks. 

The 53550 board attaches to the RS-232C serial port of an IBM PC or compatible, which 
acts as a keyboard. termina l. and disk server using the software provided. Novix is develop­
ing a stand-alone version that will include the Beta-Board. floppy and hard disks. and a 
streaming-tape drive: the firm also plans to release VME bus and IBM PC bus versions of 
the board. 

The Beta-Board includes the polyFORTH operating system/development environment. con· 
taining a multitasker (which switches tasks in less than 5 microseconds). a FORTH inter· 
preter. an optimizing FORTH compiler. an advanced math package. a background-task 
printer driver. an editor. and all system source code. Development work on other languages. 
including Neon. is underway. 

The NC4000P was custom-designed by Charles Moore. FORTH inventor. and Bob Murphy 
of Torrie Corp. It directly executes FORTH code at speeds up to 8 million instructions per 
econd. according to Novix. 
Two sets of additional connectors on the Beta-Board allow direct access to the 16-bit pro­

cessor data bus, the 16-blt processor address bus. the 16-bit processor B port, the 5-bit 
processor X-port. the 16-bit low-speed peripheral bus. and all system clock and enable lines_ 
Novix offers blank expansion boards that attach directly to either pair of connectors and 
stack vertically above the Beta-Board. The company will initially use the board to develop a 
noating-point accelerator device. 

Nanobytes 

An agreement to buy most of Sinclair Research was canceled because prospective buyer 
Hollis Brothers found Sinclair"s finances unacceptable. partly because Sinclair's unsold in· 
ventory was reportedly worth almost 550 million. Sir Clive Sinclair said that a $14 million 
contract with an electronics retail chain would keep the company afloat . _ .. Acorn Com· 
puters announced the Acorn RISC Machine (ARM). a 32-bit reduced-instruction-set com­
puter chip. Acorn claims ARM is faster at some operations than a VAX-11/780 . . . . Paclfk 
Bell said it will test its 7-in·I telephone-line technology in Danville. CA. Up to 200 customers 
will be able to access up to five data and two voice channels simultaneously over a single 
phone line. Four of the data lines operate at 1200 bps. one at 9600 bps. The "'Project Vic· 
toria" test will measure equipment performance. transmission quality. and error rates . _ . _ 
Mlcrofleld Graphics Inc .. Beaverton. OR. released the T4 microcode-programmable color· 
graphics controller for IBM's PC AT. The T4 fully emulates the IBM Color Graphics Adapter 
and provides a 1024· by 800-pixel display mode. Designed for OEMs. the 53200 card uses 
four 2901 bit-slice processors ._ . . AT&T and Unlsoft have announced a kanji (Japanese 
alphabetl interface for UNIX on AT&T's 38 computers . .. . Stanford University students 
have developed a mechanical hand that can "'speak" sign language to persons who are 
both deaf and blind. The hand responds to ASCII text input from a terminal or com­
puter . . . . The Internal Revenue Service said it will test electronic filing of tax returns by 
commercial tax-preparation firms in three cities next year . . . . MlcroRIM now offers a run· 
time module for its R:base 5000 database program. Unlike Ashton·Tute. which licenses its 
dBASE Ill run-time program to approved vendors only. MicroRIM will offer a $450 package 
of five run-time products through distributors ... _ GTE Telenet announced PC Pursuit. a 
te lecommunications service allowing unlimited nighttime 300- or 1200-bps data calls be­
tween major cities for 52 5 per month. Each call cannot exceed an hour. 
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• IBM compatlbl rlal port 
• IBM mpatibl parallel port 
• 512K m mory standard. 

ex'})3lldabl to L5 m gabyte with ut 
u ing precious IO xpansi n I ts 

• Th 8-bit sJ ts, u more 
of your xisting add-in boards 

• Fi M VLSI gate arrays 
liminate over 60 hip to l w r 

pow r n umpti n and improv 
~ liability 

• AD based d ign. high t 
quality multi-lay r board 

• Installs in 10 minutes 

For mo infom:iati n on th 
ATias ingI board mputers. ca.11 
us today, at 817-571-5714. 

mbled and ted boani: 
179518 Mhz PU) $2395 (10 Mhz ' P 

( pecify I or XT version) 
Kit form (Includes board. 5 Wtle array . 
8 Mhz 80286) $595 (8 Mhz P 
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Red River Technology, Inc. 

Red RlverTudm log,v. Inc.. DF'W W • ·t. 
I W. Airport Fwy.. ui t.e 

&"dford. Tuxas 760"21 
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Dolltget ~'getAccess. 

At Micro oft, we don t think you should 

have to hack your way through Dow Jones~ 
CompuServe or your electr nic mailbox. 
Fir t tim . Or anytime. 

Ent r Micro oft Access. Th communica­
tion program that'll beam you straight 
through. ob gging. No waiting. o fooling. 

Get what you've got coming to you. 
Acc.e tran lates all the thorny commands 

f on-line ervice into pecially de igned 
cu tom menu . You can ft rget individual 
quirk and c de . 

The path is ea y, fa t, c n i tent. 
Acc.e s' cu tom menu replace those reams 

of documentation that read like Adventures 
in Latin. They walk you through the dara­
ba e, step by step. So there' no on-the-job­
training while the meter i running. 

With Acee , you dial in, pull out the facts 
and log off. End of tran action. 

Your mail is in the specs. 
Ace ' built-in lectronic mail facility 

ives you a simple, conomical route to com­
~ po e end and receive m ssages on MCI 

Mail, and Ea yLink~ 
It give you one ea ily dige tible menu for 

all electronic mail carriers. It lets you compo e 
off-line. And lets you end the same message 
without recomposing it for each ervice. 

Access kno\VS how to apply itself, too. 
Want to analyze or present data to your 

bossoryourcli nts? Access' export capability 
lets you transfer information into Microsoft 
Chart and Multiplan to update your whole 
portfolio. It works wonders with 1-2-3. 
Microsoft Word. And most any word process­
ing program around. 

ff you think information services and 
l ctronic mail ar playing hard to get, call 

( 00) 426-9400. ln Wahington State and 
Ala ka, call 206) 28-8088. ln Canada 
(416) 673-763 . A k for the name of your 
neare t Micro oft Access dealer. 

Access. Youll swear by it. Not at it. 

MicrosoffAccess 
The High Performance Software™ 

\.X.rOBRl9~ · ' Tl IJ 



L·E·T·T·E·R·S 


REMOTE DIAGNOSTICS 
In response to your editorial "Service and 
Support" (February. page 6). remote dfag­
nos ics is an idea that the industry has 
been enamored with for some rime. Many 
companies have fie ld-service organiza­
ions who e eyes sparkle when they cite 

the scenario that you describe in your 
editoria l. There are very serious problems. 
however. with implementing such a 
cheme. much as the basic notion of it is 

appealing. 
One of the most annoying aspects or 

remote diagnostic schemes is that If the 
system works well enough to implement 
remote diagnostics. then it probably 
doesn't need diagnostics a al!J 

To test a system remotely. there must be 
interaction between the testing system and 
the system under test There mus be a 
modem driver and code to download the 
diagnostic software and transfer control 
to i tor to activate it if the diagnostic soft· 
ware is residen in EPROM). There must 
be code to communicate results to the 
re ting system. ere. This implies that the 
system under test has brains enough lo 
perform these functions. It must have a 
working CPU. ROM or RAM. serial chips. 
data paths. etc. 

In other words. a large percentage of the 
hardware must be fault-free to run remote 
diagnostics. Failure in any of the critical 
hardware will most likely also lead to 
failu re of the remote-diagnostic system. 
Clearly. this means that the proportion of 
hardware that can be reliably tested with 
present remote-diagnostic schemes is 
necessarily small. It also explains why the 
successes of remote-d iagnostic srnemes 
o this point have been limited. 
Programmers tend to cultivate a11 undy· 

ing faith in the ability of the machine. They 
tend to consider remote d iagnostics as 
just ano her function to program. After all. 
the power of a programmable device is 
tha1 it can do anything we choose o pro­
gram. Unfortunately. remote diagnostics 
is not just another function There are en· 
ranglements involved in that the testing 
program must execute on the very hard· 
ware that you wish to test! 

When programmers think of all the func· 
tions a system can do. the system they 
hink of is an intact system. Broken 
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systems. however. are not intac and don· 
behave as such. They can't be depended 
on In fact. the worst thing about broken 
systems is that they can lie to you. You jus 
can't trust ·em! A stuck bit here. a bad 
memory cell there. an incorrect address. 
can end the program off to an improper 
branch. perhaps to he routine that 
reports the memory addressing subsystem 
is fi ne. Isn't the very reason you need diag· 
nos ics because the system is acting 
strangel y? Do you think the anomalies 
selec.tively appear only when the applica­
tion programs are run and not during ex­
ecu ion of the d iagnostics? What guar· 
amee do you have that the diagnostics will 
be executed reliably. especia lly when he 
diagnostics rely on a large portion of he 
y tern for their operation? 
One of the basic guiding principles of 

diagnostic engineering is that of hier­
archica l structure. You never use a circuit 
for teSting unless the circuit has itself been 
tested. Thus. a diagnostic should start 
test ing with the smalleSt. most basic set 
of circu its that it can operate with and 
should verify additional circuits before 
they are used for further testing. 

Naturally. there's a minimum set below 
which it's impossible to reduce the cir· 
cuitry and still have a functional unit. This 
"hard core" is the absolute minimum hard· 
ware needed for initial testing. Further. it 
varies with different systems. It depends 
on various design factors such as system 
organization. configuration. boot strategy. 
etc. Designers can substantially reduce it 
by careful design choices. Minimizing the 
hard core also minimizes risk that failures 
in the hard-core circuitry are corrupting 
initial tests (we assume that failures are as 
likely to appear in rhe hard core as they 
are anywhere else). 

Only by rigorously adhering co the prin· 
ciples of hierarchical testing do we stand 
a chance of escaping the curse of Mur­
phy's law. The notion ol remote testing 
over a modem. ar least with present ar­
chicec1ures. immediately violates this prin· 
ciple by requiring a large percentage of 
the circuitry to be fault-free. Present per­
sonal computer systems do not incor­
porate hardware that lends itself ro remote 
diagnostic schemes. 

The point lam emphasizing is that add­

ing remote-diagnostic capability is not as 
simple as it sounds. It is not something 
that can be added post hoc Effective 
remote diagnostics will not be realized by 
imply adding a modem and a diagnostic 

program to present personal computers. 
It will take hardware with special d iag­
nostic features and architectures to make 
it happen. Systems will have to be de· 
signed from the ground up with remote 
diagnostic capabilit ies in mind. This is cer· 
tainly not the way most present systems 
are designed. 

Remote diagnostics will undoubtedly ar­
rive. The question Is when? We have the 
technology to make it happen now. 
Presently. there is not enough demand for 
this capability to justify the extra expense. 
Perhaps personal computer owners have 
nm yet been alerted to its value. Perhaps 
fierce competition among vendors has 
caused them to avoid the extra expense. 

Personal computers are growing from 
video-game technology to take a more 
serious role in our lives. Our dependence 
on them is increasing. As rhis trend con· 
tinues. we will see a greater demand for 
reliability and resting ease as well as for 
effective d iagnostics in general. Remote 
diagnostics is coming. It's just a matter of 
time. 

PAUL PINETTE 
Kingston. NH 

MORE LAW ARTICLES 
I am writing in order to thank you for the 
highly informative article "The Sale of 
Computer Products" by Robert Greene 
Sterne and Perry I. Saidman (May. page 
3991. It is unfortunate that I didn't have ac­
cess ro this information before f bought 
my Macintosh. I could have avoided a 

(con1i1wed) 

LETTERS POLICY: To fie co11sidtred for pufilica· 
rlo11 a ltlltr 11111st bt typed double·spactd 1111 011e 
srde o llie poper 1111d rnusl i11cludt yot1r Pimne aml 
culdrrn Cornrnenls a11d ideas should bt exprruc>d as 
clear!~ atid co11ciStly as riossilile Listings a11d tables 
11111!1 hr rmnted alo119 ui /(1a lelter if tfieii are sfior1 
tmd leoiblt 

Btrime BYTE receives u11drtds of ltrrers each 
mo1111i. 1101 all of rlrem c.a11 bt published. Ltifers will 
1101 f:ie returned to authors. Generall!!- 11 lakes fou r 
rno111hs rorn tire lime BYTE recehots a /mer u"Iii 
ii 1s ~blis~ed 



‘ ‘ | K \ \ . l
W me A0lENT“" is ofi expmoerg MEMORY»-
WMmmnlrs new LOTU$»00MPAT|BLE emu!

_,¢,,

~v1

—%\
¢.. u

€:__._._~,._____ _

(_,,},!,

1

, -am
1r'I|I\

_'_-

___ _.-.‘. ‘ ~ . U
_ ,A,,. ‘ . ..~». . _ _‘ ~__
, ""“' ' ‘ _ _. .-~- _ |.»v

' _,H  ,,-1. ~ -

1

1}

4 \

ET’ _._f _;____F —%—-+ __.‘__{_‘,€-i-J» __4._~,_--~l—-

\ \

__,.__‘4,_

l

-- -—~

§{‘\i1}.'

4,? ,
LI

£5

s f if Ai 41+’.

~1-;.":*-T.3q@-@§§1‘+-*-5;,5,4 L,&._-£»_:_$'.:,£_:.ii‘,7.011'3".V.

\ F ‘ \ ~
‘ 1 \ i E \ ‘. \

\
K

|
\ 1 \ \ 1

gi- \

“T? T"
‘l

_ __ _I___

\

\

1
\

\

V

._..' _V _*.,__.._r____

\ ‘

J; (_ ~_F_J

i

_ _*‘ ________._-,___

\I
1%~»+%

__€J._

\
\-"_—T‘-—

____|L__.
\\

J

!

_____.,.



mv 
cha 

Whyyou · 
shoulCI 

ignore9.5% 
o~thenews 
Because> /\'ew Vet automatical(J'f i,,,fs the 
5% y ou need . From o ur d:uabase o f amhori ­
tative:- . up-t<Hi:lll: busin<:s - news. •o u get just 
the stories you walll . ddiven:d instantly to your 
microcomputer. You hoose your own . unique 
keyw o rds. ;ind :'llew sNet san :. - ju t for rou­

C\'ery new :irticle containing thost: words. Or. 
)'Ou can find that c ritical 5'Y., on your own, 

with 't:w ·Ncc's powerful keyword search· 
ing and text -cannin~ . 

Ju. t what · in Ne:-ws, et ·s d :u abast.·? The full text 
of O\Tr j OO v ~tluabh: bu int"ss newsletters. In ­
depth news. written b . t'.xperts . filled with 
analysis and interpre ta tion . News from 3"'.I dif· 
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mcnt to l ckcommunicuions. Plus cxtr:ts ~uch 
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The Bu,in<"" Compu t<:r 
The: Com putt" r Coo khook 
C.tln\Un'lc r l· le\.tn>nu. .. 
D:a12 B~,.. Informer 
Eke1ronic M~ll , ., " ' 
Oullook on IBM 
Japan High Tc h Revic" 
Micro uonlighJcr 

\h111 fM1 ·ro Hul1.,· t111 
Per.,o rut ( umputc.:r' fodol\ 
tl o hot ron fl.., :\ )(<: 

'~w .. h.·1tit.' r 
"'tt."nt1 \.·nm.tu ·1o r lndu.,1n 

(_ Ru, 1rl l"""'-1t urvt"\ 

Thr ' '"hold Rcpo ri 011 

Pro k..,., 1o n:1I ( ornpu UnJC 

'•~nk) K km " " " 'kiln 
un Lump L1tt·r C 1r.1p h u::'t 

ONLINE 
BUSINESS 

NEWS 

Call Today! 
We 'll nd all you 
need ro ub cribe. 

(800) 
345-1301 
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costly lawsui 
Plea e print more on the law and how 

1t migh affect he mall· ystem owner 
S erne and Saldman s an1cle is an m· 
\•aluable aid o someone purchasin com­
p er equipment Additional area of in­
tere for myself and other readers would 
be o ware and the law. consumer agen· 
c1es and options a ailable to computer 

roduct buyer and specific legal cases 
lvmg mall ystems and sor ware pur­
e or e 

M. BUDRIO IS 
orfolk. VA 

DON'T G IVE U P 

·1a red F Kirchner s comments in the July 
Le ers I Want My Business? page 301 are 
alid but hey eflect only one side of he 
ory A a y tern integrator I'd like to 

m a w comment o my own to Mr 
irchner 
Yes hose manu acturer should have 

responded to your request for informa­
tion Sometimes its takes wee s if nor 
mon h . but bingo cards do work. o. they 
\ ill rarely ack o~ ledge receip of your m­

urry They'll pa i o a dealer perhaps 
o. that you are willing o pend S13 .000 

or a CAD y em doe n t mat er. 1ot at 
hat level The per on o whom I does 

ma er IS the local guy. he guy wi h an of­
ice or storefront che guy you·11 call when 
thing go wrong He care a whole lot If 
you wa t re ult . rd sugge t ma ing some 
appointmen taking a weekday off 1not 
a veekend. hey"ll hink you"re a ure 
kic erl. and seeing every dealer you can 
get o 

for bewildering. well. welcome o he 
club The e·s o much tu ou here ha 
even i half o it w re real I d need wo 
more people iust to keep conversant with 

never mind in egrate it into working 
sy tern 

Tha bring me to my last poin . The sa 
new is ha your sy em i your re pon· 
i iii y Ge ing he computer educauon 

you absolutely mu t have o make an m· 
armed choice is a tediou frustra ing. 
long-term effor tha mos users avoid But 
no dealer no matter how well-informed 
.ind w 11-inten ioned can t e the time o 
demon trat hi - y em m ad i1ro11 to ex· 
pl 1ning w a 1 all mean _ And no manu· 
acwrer ha he urne or the taff o do 
hat either Brochures. yes time pent on 
on one. no. even if at time is merely an 
acknowledgmen 

You re oing the right thing lust don·t 
give up. The time inve tment you·re mak· 

(co111muedl 



We created In·a·Vi i n 
ju t for you . The 

pre entation mate­
as well as detailed flow chart. 

ou can pan 
around in a u er-de­
finable drawino space 
up to 68" x 68" and 
zoom in on pecifi 
areas for greater de­
tai I. ·ale. r tale and 

I nl ike more e pen ive CAD 
. y tern . ln·a·Vision i ea y to 
in tall and u -e. Even the com­

puter novice can be productive 
in le than a day. And 
ln-a ·Vision is not copy­
protected. 

Ten Day TriaJ Period. 
We'r o ure In-a· Vision will 

make you more pro­
ductive, we ' ll give you 
ten days to prove it to 

Introducing ln·a·Vision 


ComRlex Drawing

Mad asy 


engineer who needs 
more productive 
drafting support. 
Thede igner 
who need ver­
satility fi r alter­
nate ideas r 
quick revi ion . 
The architect who 
need to manage a 
variety of working 
drawings. And the 
bu inessman who 
need first-cla 
rial 
and organization chart . . 

Point. Click. Draw. 
Now all you do to create com­

plex technical drawings, sy t m 
design , blueprints, diagram , illus­
tration , and propo. al is point, 

ln-a·Vi ion' moue 
upport. windowing. 

icons, and pull-down 
menus, you produce 
drawing more quick­
ly, accurately and effi ­
ciently than ever befor: . 

ln·a·Vi ion ' ad anced tech­
nology includes many feature not 
found on c mparable y tern co t­

ing thousands m re. For example. 

r~1'>.l p..opul;w ~""'1o<> cnnl>. ploot<.,..,tnd """"" '"f'l""""I 1 
Mil'nl'IO.ft W1i'IJ()~,\.'Olnpi1ibb le- Cull rur Xdl (IJ"'."t.lllf'J:. 
C'.rl\:IJ\llllDCDI ttquittn.-tl l 'I. 

dimension .-ymboL. fill an area 
" ith our choice. of predefined 
colors and pattern . . as well a. 
dra lines with multiple st les and 

multi-tasking to enable 
ou to continue drawing while 

printing hard opi : a - well as edit 
multiple drawing~ • imultan ou ly. 

MICROGRAFXTM 

The Picture of Success. 

lnquir 124 

your·elf. 1f ln-a·Vi. ion doe n't 
improve your productivity return 
it within ten day for a full refund . 

Jn·a· Vi ion will 

or for cu: tomer . upport , call 
(214) 234- 1769. M ICROGRAFX, 
Inc .. I 20 North Greenville Ave­
nue, Richard. on, Texas 75081. 

lt1·o1·V"Mlfl-.! ti.1 1CKotiK;\FX llR: UoMkmarl ... ~lf 
MICR •RAFX . Ir•: 
Wudll\\..,ft 1 tcroo.t1'1~.,..-....icrl\.lil"1'if' M'4'1l~l• . lnc 

width. . 0th r fcatures include 
overla s. pred fined and u er­
definable page . ize , rulers. 

!!lid . and symbol Iibrnries. 

Multi-tasking 
in a PC-based 
CAD system. 

In-a · Vision u. e 

make your complex 
drawing ta ks im­
ple and make you 
more productive. 
Satisfaction guar­
anteed. Dial 
800-272-3729 to 
order or for a free 

brochure. In Texas 

http:Richard.on
http:Mil'nl'IO.ft


Inquiry J 10 

HOW TO J STIFY ALASER PRINTER 
You·d IO\l.' h1 ha\C one (I llW... l.' hiµh -... pccd la~l' r rrin1 n ... . 


But an:n ·1 1h..:-\ hard 10 en 1- ju,111\ '! 01 if \ 'O U 


ha,·1..· t\\ll ~H more computcr, ·th a t y1 u · 

w;1nt 10 hoo k up, 


WITH PrintDirector 
\ hat"' Pri ntDm:ctor'! 

I(, a product family o tiur­
fercd. int clliecn t prin te r man<•· 

gcrs that allow' y lll 10 more tha n 
rn 1-ju-;1ify that la~cr pri nt er. It l e t~ you 

hook up minis. P ~.mod em~. multiple prin ­
t er~. parallel ;ind . crial . . . ou name it. ny 

mix of model !. an d make . IL ca n c.: en ne a Pri nt 
cncr in a larg..:-r L N. The l u er (60KB to 500K B) 

provi le~ co ncurre nt inpu t and ou tput. It ha nd le ~ di ff ·ren1 
bnud rate.::-. and protocol~ . o c11hlc o S\ itch fli pping. o 1nod ­

ifica1ion-. t (l \our h;mJwarl.' or i-oftwa rc. For mo re info rm atio n on 
Pri n t ircctor. the ultim a te in prin te r manage rs. call or wri te : 

Print!Jirector 
Di git al Products Inc. • The imp lc c 1wo rk < lution ompany 

600 f'fea.wmr S1ree1. Warerww11 M A 02172 

(()/ 7J ()_ .J. /680 (Owside Man , . call / ., 00--4. -233. ) 


Prices star/ at .,'6.J5. 


A RESOLUTION REVOLUTION 

MAKE YOUR 5100 SUPERMICRO INTO A HIGH 

PERFORMANCE GRAPHICS WORKSTATION 
1024 llJ1024 R!IOLUTION 
llNGU llOAllD I COLOll 
Thollltrilai.11~ 
slngle-~~il 
pro<ridi"' a •Ide ..ii.ty 01 .-s 
lll'Olldwide witb U!ICl'Kedotltorl 
....,igtlon, ~, "1d - <JI 
Id&. lJlis bolnl, in coo;ncriDll 
with AuloCAD , can tum 1°"' 
S-100bus•Y1l.. int01 l111 and 
powsl~ CAD $)'$llm . .""'* 111~ 1111 
• 722CI ~COllllOllotwith Liii 
10 I 3 lllolllion pUitl pot ­
<Qwi"' ,._,., 
• 3 ..!Ilion ci«ot ~>' _., 
wlrb 102• br 102•. 1200 by872. 
......1111e.-..m.g.p1m1o 
I.• 840by4'0, 
• Up to 50 ·111111 video rltt 
• Pr~'Y'IC. timing, w!d 
rts41Utlon IOI 111\i - OI 
RG&moi,;t,. 
• ~"8GJ2~ ..SOOS" 
CCDOS 5Y$11m to run AutoCAD 
lflt~LONSand~. 
• SGt1w.ar•ttwtrs:11t1 proridedtn 
llMll'illly"111Cl"2'0.80Nllnd 

Aulod•k, lnc0<jloO<ll..O ha1 appc;nllld QOOOsyslll!I-
Mlumlnatod l..:hnologln H the OllWIO..IO< 

• ot AutoCAo~ ror s100 bu• 1ys1tmo. AuloCAD lo 
lhe moot populat ¢omP\JIW alclod d"'lhng oaftw•re, 


...111 met• ln•llod lhan any olher CAO pecuge. eng.,,_._ 

arehl- and cleti!lnen Hnd 5100 b\n l'jH!m• olM< unlq.,. ­
aa a CAD •fllllne In 111rma ol o_.i arld •ffOluti"Oil. Conlae1 us al 

(405) 1143·~ !of -..nee. or e<l<ltact )'OU'·~ ­

ILLUMINATED TECHNOLOGIES 
3005N.May • OklahomaClty.Oklahoma73107 

18 BYTE • OCTOBRl<ll\'i Inquiry 169 
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ing now will at the very lea pay off in bet­
er use of you r eventual system and at 
mo \ ill preven still one more compu er 
horror story. 

K AL ASHWO RTH 

St. Paul. M N 

TOWARD FRIENDLIER 
LA NGUAGES 
t am not a computer expert. I have not 
wri en a complier. I have not studied 
operating sy terns. either have I built a 
computer. What annoys me is that. when 
one has a job to do, half of the time taken 
o do that job is spen fighting the com· 

purer and having o force it to do what is 
required. People wa e hours making com­
pu er do clever things and informing their 
colleagues of how clever it all is. when they 
shouldn't have had to do something elev r 
in h fir t place, 

Are people afraid that if using com­
puters becomes too easy then anyone will 
be able to use them and using a comput r 
won't be as clever as it once was? Is it too 
much o ex pee to be able to sit down at 
a computer with a task in mind and ex­
pec to be able to use a language to do 
he 1ob without having to resort ro trickery 

or some range unobvious encoded cryp­
1c command with 17 parame ers? For ex­

ample raphics and llO bo h seem to have 
heen ignored by languages, and people 
c;a "Oh how illy of you. you simply write 
hie; a<; mbly program driver and ...... 

ere T i is an insane attitude, These days 
here 1s enough memory available for a 

large operating sy tern and langu ge . Is 
h r sorne hing wrong with a language 

having a andard set of graphics com-
and and i/O commands? It seems in· 

er dib!e to me ha I can sit down in from 
of some toy computer and tell it to draw 
a line on the screen but I cannot do his 
on ome enormously powerful mainframe 
in FORTRA . I don' care why I can· do 
it he point i imply tha I can't. I though 
compu ers were supposed o solve prob­
lems, ot create new ones. !rs like talking 
o people in English bu not being able 

ro discuss the weather without first learn· 
ing Ch inese. 

Would i be po sible. as a na ive sugges· 
t1on to have s andardized levels of lan­
guage support with the lower levels be· 
Ing ub s of the higher levels? For ex­
;:imple mal l cheap computers would sup­
po only level one and large computers 
would support level three. which would tn· 
elude all lower levels. Level th ree cou ld 
hen sup rt a wide diversity of standard· 

1zed in erfaces and graphics commands 
fcon fi~utdl 

http:Thollltrilai.11


ASTs Colossus:._The Complete Data Storage Solution For 
Unparalleled Performance, Expandability and Reliability 

nma 1d1ed Pe rformance. { llft: 1t11 g IL' '>CS! expa11~ 1 011 pon lets you con­ Your d.Hcl tkscn·cs the bc:,1 storage 
!Ill' lll d ll ,l l I ·, l,hll''>I dt' k ,l LlL''-' llllll' neci Coloss us Expansion U11il5 and srstcm Lll'c1i l.1hlc. For the 11.1mc ol 
•111d tl1-.k to 1.11 t· d .11.1 1r.111 , 1,•r r.llc, l ll lll'r peripht· .11 Lil'VICl'S . vow· 11e.Hc~1 l ealcr ca ll our Cus tomer 
1'11, 7-1 ii> h .1rd d 1, k ,uji,\',!clll ­ Complete Com patib ili ty. Colossus infnrm,111011 Cemer (714) 86.3 -t3r . 
l' XJ'·lll l.1 1> 1« ll> r l l .\lh - 11;!1 1 6 U,\ l h '' 'Jleci,1l ly designed 10 he compa tible O r write, A.-r Rc~ earch. Inc. . 212 1 
'1 1\ ·.t 11 111 1,t.: t.l J' L' i •.1l k u 11 . , pL•rkL t lL>1 11' 11.h [,1 c,1l .1rL'a networks, incl uding Aho11 i\vc11uc, Irvine. Cal ilom ia Y27 14 
\ 'tll ll 1.11 ,!.!_L' '> l il g k· ll'L'r d,11,1 ,,,1,L''· ,h til e l,11cs t lrom A.;"r and 111 '!.' XT/AT TWX : 75.369Y A:iTR UR 
\\cll .h 111 u l11 u'u .111 I lul.1l .11L'.l nct- c,1 m pa!ihi lity 111eans you can buu1 
1\ork .11•plil ,l l HH l ' d 1ren lv ,)nColo%11s .111d run PC-DO · 

and \lll1cr o pe rat ing sys tems. And iL" 
L'XC lu:-.iw I ll\ \A/8 / 16 i\T l11 1erface 

~--· · 111 ,1:rn11i zt·s perlnrmL111ce in 11111 lr 1­

11"·r ,·1pplit ,ltions. 

Ra pid Backup. Culossl1S' rapl'- !i.1 ·ku ri .d l <>w~ stre1111i11g im,1,l!,l' or- J 
tik -'11·-fik· h,Kkup op1..'1"11io11 . with 

.1 dllliCL' n t 111<..'ttll o r c0111 11 H11d drive n 
P111l 1 n , 10 ·, .., t 'rl'\ 1·01U /( 1'Ju 111lo 1Hor1 · '<(OI' .,,1f tw.1rL' llpn.1tio11 . Ami ii\ l.1s t- 11p 
d ).t,t /II 1i(ht J \ ( ~·, , J't n 1'Jr< Jii / ,ft l' l, -t \ ltl '1 .\lh per r11i11utt.·. lnd11s try s1.rndJrd 

1.1pe hirm,n 111e..11b medi..i is 1ransport­
Ad \·a n ll'd 1l rd1itecture . ( ·,11t1,,11., .1li l,• lo r .ictes>o on other sys te ms . Of 

l l' l' ' ,[,lie' 11! ll ll' . l rt ',( ·:-,1 (!'-111.ill ( t)lll 1 Pur:--<..', ·olossus .1ls(1 provides backup 
p1 1t c' I Y''' 'llh \11 terl.a «1 .1n hu,·1 t u rc· ltir thc x ·1 and i-\T i111L·rn,1 l tlri\'l.'" ­
,1!1d I 11,~ IJ jlL' l \tll IJl ,] ll l V ll lldli ,~t'l ll Modula r Construct ion. f'op - i11 suh ­
jll'11plw r.11, ,1111ro l l, •r-., [ 11 1' 111 ,·.t 1h ~ -nu , ,.,, l' 111hli<..' ' 1n.1kt: ...·nhanc , m •1n and 
gt' ! ,1111 111 11.lll L ll lt 'd 1,1 1ll'il'l I I Jl ,l tl,l,~l ' 111.111llL' tht11<..·L· li1L' r,1l lv a ..;11,1p . \V<..· Stan 

/~11 . ::,:.,:1 , / / 10 11/ /fl H;1, l· \c '"I// 1p<1 11q1111 

Colossus Disk Su bsystem feat ures 
• 14i\lb /~1 n11111/cd Oi.\I..' Capaci(v ­

Ht/St' U11il 

• 	Expand' f 'J' lo 3 70Mb 1Jsi11,i.: 
bp1111sim1 U11i/fs) 

• 311 ,\lil/1sn·o11d A1nn,i.:.- /h<:J.: 
1\a-,·.,_,·Ti111c 

• 0 11t11111al Xe 11 ix'" nn1·a IQ "8S! 

• 	.':! H1I f rmr Chl'd:i11.i.: 11nd 
Corrl'dio11 (/'.( .'(.") 

• 60;11/I 1i1pc C111·fndp,t' Bt1c'k11p -. ,\//I 
1•a ,\/11111/t' H11d·11p.1 /?.cstor1• 

• 	1-111,·J.· 111• l~t'slorr. • IN fJrtt"<' I'oh1111c. 
Oi11·d111y or l-11" 

• I onil A rni .\'drt'orJ.: '0111pa/1/JI<' 

• /fools 0(( /)r\k 

lllt'lll , t' Xll'lh l\'l' t'IT4l r llk'll d ilLtllHH l o ut with 1!Jc lincst quali y co111 po ­
.111 d l"l'l ll \ 'l' r\ , dlll l P llllL'l'- 1111 ' d i - l' 'I 11 e11b .11-.1ilabk l'xte11si\'L' IC'>li 1 1~ J illi ASr
lor 1,11.il li ,1.,.,il' 11·,·e lljlL'hlWHl .11.111 u1 111p rcl1L·11s1VL' hum -in prtxL·durc~ RESEARCH INC.1111 1, ·, \\ '1111 c ·,11 n.,.,u, ,··Ji.1d ' l' l°\1 1r," L' J l~t1rL· ihat C\ 'l.' r} comple ted su b · 

'••"h : •,,,ir "'•J•i-.r1'r 
. ll"L' ,1 lf1111g tll tfi e jl•l'I y~tcm wi ll pro,·idc you with tota lly 	

},:, • , j ~ I1 J11 , rfl \~ ~ z:. ' '" 'l _/ 

/ r11,/ 1 f'l .~ I ' I j' 11 f, ' 'l!'. .-fJ , ,,J,111h~atu res A Fu ture. ( 'nh"'ll' I' trnuhk·-lrc' flerlormcrncc, 110 matter 
H 1 • • rw1 ' \l ,1. ~"·" 11 'f' 

L'. l,tl_1• upgr·.i dnl .t, \"Olli" llL'ed ... l l lll"L\hl' \\'h,11 you r .1ppliLcll iL111. \ 1 •r l l ,., ,J t •. 1.li •11. 1tl. 1•t H1~"' •f r ~r. . 

I• JI• r , J " ,. I ~d IJ<e" t11qu 11•.- l f,,, Dl:. 1\ Ll:~'i O NLY 
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INTRODUCING 

THE ONLY COMPUTER 

YOU MAY MR NEED. 


THE NCRPC6. 
Computers co t too much to be hort... 

lived office machines. They should be long­
term business partners. With feature that are 
expandable, not expendable. 

If you' e got a permanent po ition to fill, 
call in the NCR PC6. 

R'll DO WHATEVER YOU WANT IT TO. 
Choose from nearly 10,000 IBM-compat­

ible busine s program : Lotu 1-2-3~" m­
phony~ WordStar~ even Frogger~" The P 6 
runs them at the blazing peed of 8 MHz­
nearly t\ ice as fast as rdinary compuce . 
Shift to a lei urely 4.77 MHz and it run pro­
grams high-speed-onl machine (lik the 
IBM PC AT) cant-from modem communica­
tion to flight simulation . 

And no other P com b tter prepared 
for more m mory multitasking, and appli­
cation yet to be invented. Becau e no ther 
PC come with more expansion lot 
(eight in all). 

YOU CAN PUT ALOT INTO IT. 
The P 6 can be upgraded t hold 10, 20. 

30, up t 40 megabytes of information. 
Enough pace for 7.575 typed page (the ize 

of om ther c mput r ' in truction manual ). 
IT INSURES AGAINST LOSS. 

Imp rtant data- from invoic r cord to 
cli nt • birthda -can be backed up with 
a treaming tape. You can record up to 27 
floppie ont a cartridge no larger than a 
credit card. nd ince the tape' built-in it's less 
u ceptible to coffee pill and piked heel . 

IT'S A PLEASURE TO WATCH. 
The P 6' 40 400 creen gi e you 

t\ ice the re olution of other computers run­
ning IBM-compatible oftware. character'. 
ar harper. olor richer. It can turn the 
drearie l f pr ead h t into a feast for 
thee 

'am in ther P . regardle s of price. 
u'll find that none of them come clo er than 

the P 6 t b ing the nl computer ou'Ll 
er n d. 

lt h uld b th I t. c mparison you 11 
er n d. 

For ur n are t 
1- -544-3333:t' 

CR dealer, call toll~free 

lrl[3fil

A BETTERPERSONAL COMPUTER. 


IT'S EXACTLY WHAT YOU'D 

EXPECT FROM NCR. 


Inquiry 243 
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lotU>.. 1·2·3 and ymphon are trademarks of Lotus De• lopmem Corporation. 
\\'ordStor ''a rcgi tcrcd trademark of MlcroPro lmcma1lonal Corponulon. IBM 1· a regis tered tradcm rk of ln1ema1ional Business fochlnc orp. 

·rogger Is a trademark or lcrra On-Line ' In '1cbruka call I 00-343-4300 
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PRODDS 

PROGRAMMIRS: 


Firul files fas~ 

add 13 new comniands with Ibun.derclock 


Apple designed Pro 
t i autom:ui allvread Thunder· 
clock. nThunllerclock an 
automati all\' ime and date 
~ump your Ji:k Ile,'. fa+ ry 
time rnu create or revi eone. 
~OW \'OU ca11 ifl 'ta Illh. identifr 
rour iat st entn: \'l;'ithout · 
:-lowing down (ir I l:ing your 
concemration. 

Thunderclock also add.' 1 
new command. co BASI 
making ileasytoa ce ·s 

the time and dace, measure 
interval. in milli: con and 
u·e imerrupc .Thar can add a 
new depth of un tionality co 
your pr( gram.. Nm ro mencion 
theresc ofth availableProDO ­
ha: d. )jh\:are, like Apple~ork.''. 

·a i you're got avacam lor, 
fill i with Thunderclock. For 

l--19, it agreat way 10 impn ve 
your programming, and 

your program ·. ee your 
dealer or comacc u ·. 

THU#DERWARE, lllC. 
21 Orinda W.iy.Orinda,CA 94563 
( 15 25 -6581 
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as well as a large set or standard com­
mands and func ions from high to low 
level 

I is mteresring that we are on the verg 
of huge advances in display and torage 
echnology and processing power. but we 

are not hearing or many huge advances 
in user friendliness or versatility o 
languages. This is probably because good 
languages have to be standardiz d. and 
a standardized language is hard to change 
because it is standardized. Bu because 
something is difficult to achieve. it does 
not mean we shouldn't even think of it 

MARK POLETTI 

Auckland. New Zealand 

H ERMAPHRODITISM S TRIKES 
Plugs. lacks. Pins. sockets. Male conn c­
tors and female connectors The b1gg s 
pain in using RS-232C data communica­
tions is getting connectors correctly sexed 

ow a new kind of connecror offer us a 
glimmer of hope out of his morass 

A bit of history first. since i is com· 
patibility with the past tha hampers us 
here. The standard connector for RS-232C 
circuits is the 25-conductor '"subminiature 
D·type:· or DB·2 5. These come in male 12 5 
pins) or female 12 5 sockets) variet ies. 
There are two rows of conductors 12 in 
one and 13 in the other. The '"D" shape 
of the collar make sure that they are 
properly orien ed when plugg d in. 
Onginally. the choice of male versus 
female was highly standardized. Data· 
communications equipment (DC ). i... 
modems. always had sockets. [My 
mnemonic to remember his was that Ma 
Bell was fema le: besides that. she ook the 
edge in maintenance costs by not havin 
to worry about bent pins on her equip­
ment.) Data-terminal equipment !DTE) 
always had pins. In the compu er room. 
DTE was the computer. At my office or 
home. DTE was a terminal. In either cas . 
a male connector was appropriate. 

The confusion began when terminals 
became direct ly wired to computers in the 
same building. An ordinary 25-wire mal ­
to-female RS-232C extension cable coul 
not connect two DTE male An ex pen iv 
solution would be to use two modems. 
even in close prox imity. A less expensive 
solution is a box wi h two female DB-2 5s. 
called a " null modem." which looks like a 
modem to either sidec A look inside th is 
box suggested the cheapes solution a 
female-to-female cable wi h appro ria 
wire crossings. called a "null modem 
cable." 

Unfortunately. i did no op here 
(CQHlinuedi 
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Several manufa r rs hought they ' uld 
do us a favor by building their termina ls 
with female receptacles. That way. you see. 
he ra1ght· hrough male-to-female ex en· 

sion cable could connec computer o er­
mmal wi hou wire crossings Soon PC 
ma ers adopted his habi of providing 
DTE in drag I ge worse. Some modem 
manufacturers !Anchor Signalman 1s oneJ 
now build 1th male DB-25s. As a final 

blo v DB·2 5 connec ors are now being 
u d o carry Cen ronic<;- yle para llel 
signals from PCs to printers I m surpri d 
how few things have been burnt out m his 
mm of events 

Consider th fi reman nd his hose 1th 
lives and pro rty epending upon a few 
econds ained or lo there i precious 

httle nme o fmd male ends and femal 
ends and adapters o ge water from 

Sweet deals on memory and 

logic programmers 


Stand-alone, intelligent RS-232 units 
compatible with mo t computers or 
terminal ; minimal or no interfacing 
PROMPR0-8"' · .. Program vinually all 
+ 5V E PROM , ingle-chip micro , and 
emulate P ROM . 0 LY $6 9 .00 (12 K 
RAM ver ion) 
GA, GPR0-8'M ...Program 8 EE/ PROM 
at once ( upport mo t PROM .) ONLY 
$995.00 
UV ERASERS .. . tart at $49.95, and $97.50 
for timer ver ion . Production model $149.95 
AND MORE! ... Call for more info on 
PALPRO, SHOITTER, PP7, XP, and required 
options. Detailed litera.ture and pee sheelS 
available. IBM PC, Apple and other popular 
PCs upport. PA ' •«l><!d«llndonart of M IL 

10LL-FREE 1-800-EEl-PROM 
It's only Logical. 

LOGICAL DEVICES. INC. 
1321 NW. 65th Place • Fon Lauderdale, FL 33309 • (305) 974-0967 • T LEX: 383142 
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hydrant to flame. A fireman appreciates 
a coupler tha is neither male or female. 
bu rather hermaphrodite. Either end of 
he ffrehose couples to a hydrant A her­

maphroditic connector can couple wit 
it elf any firehose can extend any ocher 
irehose. There's no need for any null fire­
hoe modem. 

A sample hermaphroditic connector for 
a a communications just landed on my 

desk today. I saw an ad for AMP's new 
token-ring connector in the June 17 Elec· 
Ironic News and phoned up AMP at (717) 
7 0-4400 and requested a sample. It's 
m rked '" 554000·3 " and has just four con­
ductor . but it' obvious that any number 
o f conductors could be designed the 
ame way Even the four-wire (plus shield) 

version would serve most of our in-house 
needs a my office· We only hook up 
ransmi receive. and ground usually. 
You see. most of the RS.232C signaling 

1s symme ric. My ..send.. is your ··receive": 
my "receive" is your "send": my ..request 
to send· is your "clear to send": my "data 
erminal ready·· is your "data set ready": 

and so on nyou take the perspective or 
any piece of equipment behind the con· 
nector. you can rename these lines " in· 
coming data:· "outgoing data:· local 
device ready:· "d istant device ready:· and 
so on. Data communications is inherent· 
ly symmetric. so the connector should 
na urally be hermaphrodl ic! 

I hope andards·maklng bodies will 
consider hermaphroditic connectors from 
now on. so that gender-mender adapters 
wi ll become a thing or the past. and equip­
ment hookup can be as easy as for easier 
han) hooking up garden hoses or tele· 

phones. 
PETE KLAMMER 

Golden. CO 

COMPUTER R EQUIREMENTS 
FOR PHYSICS R ESEARCH 
I am a physicist doing subnuclear 
research. 

About t \ o years ago I decided to fina l­
ly buy a 16-bit microcomputer to use in 
my physics research . I set the following 
criteria· 

• full 16-bit machine !both calculational 
nd data path! running the MS-DOS oper­

• 

ating system fi.e .. 8086 rather than 088 
processor: his excluded the IBM PC) 

087 mathematics coprocessor 
• medium-resolution 	tminimum 600 by 

00 pi xels! eight-color graphics 
• wo large-capacity floppy disks 1over 
700K bytes: preferably 514-inch) 

tconli11ued) 
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• IO·megabyte or larger ard disk 
• abou 55000 o $7500 price tag 
• hig ·le el graphics developmen 
o ware package 

• scten 1fic '-'O d·processin package w1 h 
user-de inable characters 
• VT-I Tek o 1 color grap ics e mi al 

• true 32-bit machine lboth calculational 
and data path: this excludes the 68000 
and ILS follow-onsl with floa ing·point 
processing 
• runs the U IX System V operating sys­
tem with the capability of emulating he 

S-DOS operating system as a task 
• high-resolution lminumum 1000 by 1000 

ixels) 256-color graphics 
• 50-megabyte hard di k \ i h 10-me a­
by e removable hard·d isk drive 
• two large-capaci y floppy-disk drives 
t3Vi·i nch and I 5 megabytes) 
• 	Pascal or C language implementation of 
he GKS international graphics s andard 

• scie l ic word·proce sing package with 
user-cl finable characters and laser-prin er 
driver 
• VT-I 'lek ronix color graphics erminal 
e ula ion as a U IX task 
• a u a 55000 o 57500 price ag 

I expect o buy also a able tunder 
10 pound l ver ion of his machine tor 
some similar machinel wi h he wo 
loppy-disk drives and a flat creen with 

1co111i"ued 
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Ven-Tul's Half Card™modem 
IS ID all the best c mputers.

Here's w; y 
Ven-Tel gives you lots of reasons to buy our Half Card '" 

modem for your IBM PC or compatible. The Half Card '" 

is a oomplete system that lets you oommunicate with 

other PCs, mainframes, and databases effortlessly. 

It includes Crosstalk-XVI software. It's reliable. 

It's got all of the features you want. And it's 

a good value. 

Do You Own One of Theae 
Computers? 
Chances are you do. And if you're 
thinking of buying a modem, oonsider 
the Half Card '" . Because of its small size, 
the Half Card '" fits in more computers, 
including all of the models we've listed 
here. The Half Card "' is small , so it fits in 
short slots or long. That means you can 
save your long slots for other expan­
sion uses. 
Eflortleaa Communlc•tlon 
Each Half Card ·· oomes with Crosstalk-XVI• 
communications software, by Microstuf. It's 
the easiest to use, whether you're a beginner 
or an old hand, and the most powerful. A full 
on-line help menu makes using Crosstalk• for 
the first time a snap. It can turn your PC into a 
terminal on a mainframe oomputer with Its power­
ful terminal emulation feature. It will even oper­
ate your PC when you're not there. You can call 
into an information service such as The Source or Dow Jones News 
Retrieval, or transfer files and electronic mail, all at the touch of 
a button. The Half Card '" connects your computer to the world. 
Effortlessly. 
Mo,. Modem for Your Monew 
When you buy the Half Card :· you don't need anything else. The 
Half Card"' is a complete communications package that includes 
a full-featured modem and the best known software on the market. 
Complete easy-to-understand instructions with full technical support 
on installation and use. And a very competitive price. The Half 
Card. with Crosstalk-XVI software. retails for only $549. 

Rell•blllty 
Ven-Tel has been making 
modems for 10 years. Our 
experience shows. Ven·Tel's 
Half Card '" only has about 70 parts, compared 
to almost 300 on other modems. We reduced the parts 
by building the first LSI modem chip using advanced 
switched capacitor technology. What that means to you is 
greater reliability and lower power consumption, so you can 
load up your PC with expansion boards and not worry about 
heat or power problems. And we back the Half Card .. with a full 
two-year warranty on parts and labor. 

You Can Buy the H•H C.rd '" 
&nlfw...._ 
You can get the Half Card "' at Computer­Fe•turea 
Land, Businessland, the Gema Group,12001300 baud auto-dial, auto-answer. 
Entre Computer Centers, Macy's Computer Uses the industry standard "Ar 
Stores and other fine dealers nationwide. command set. 
Also from Ven-Tel: the 1200 Plus';' anRuns with virtually all communications 
external modem and the PC Modem software, including Smartcom II and PC 
1200·: an IBM internal with V.22 inter­Talk Ill and integrated packages such 
national capability. as Symphony and Framework. 


Includes Crosstalk-XVI software. 

On-board speaker and extra phone jaok 
 Effortless Communication for easy switching from voice 

to data mode. 

Selective tone or pulse dialing; 
 + Ven-Tel Inc. 
full or half duplex. 2342 Walsh Avenue 

Automatic answer on any ring . 
 Santa Clara, CA 95051 

True ring or busy signal detection. 
 (408) 727-5721 

Oosstlllk Is a rogistorocl lrademall< of Mlc:toll!JI. Inc. Smancorn II isa traclemal1c ol Hayes Mlciocompu10< Ptoduds.. Syrropnot!y Is a trademarl( ol l.Ol...s O<!va!Opmenl. Framewotk ~ a 1rademar1<or A$ttlon-Tatec 
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You asked for my leacmons w me latest version o . Ole here goes. Bum Tm nneldl calil
give you mo mall‘; suggesllons on now to nnnrove ll. lds grew.
look. all l expecwll was a sunple lmle oalendarcalculawnnowpad utility, andl would have been
salisfiedwlmnnal wnal l found lnswall ls malllornebase l3 very much more. llnas qnloklybeoonle
lllBsln$\8m06Y»lndl5p6nSlbl6ple(>80iSOl’cw81'9l.h8l»l0WILlllSeaSyIDuS8andp0WB1‘fU1WiLll0\1l
belng nlmnidallrg. ll ls dennltely one of Lllose "now dldl ever gel along wlllnout. programs.
l use me calendar and a.dd1es5-‘oooll nlrmlons 00n5‘L8I1l.ly,b0lll all nome and in my Kaynro 2.000
when l‘m nravellnlg. ll,‘ s llkfi mlmlg my whole o‘Z."loe Wllll lIl€.b\ll wlllloul. the pxoblems of (11-agflllé
ll around I118 a.l.l'901‘l..0l‘ u-ylng no gel at mrongll ouswnls.
Tne nooenad nlncnons are especlelly Wnal l nlle me beSl ls mall can jusl open up awlndow
and go to work without navlng lc first learn a whole new l3l’].QL.\-388. My ldeas am always close at
nend and l oan gel 00 my l‘l0lBS qnollly. PLllSl can null oun nouos on eny specific wplc mall need
lnanslatnorn ll‘s a whole wabase system, wllhoul all me mg wonls. l llke mls a loll
There are a lol ol my lnlle snrnnses note. U30. l'nexe's a lernfic alarm clock. a sol oi D03 Senrloes
anal ma.l!.B5 most. of my unllly nyogra-IIIB obsnlew. and a ca-lculawl" man does we‘-ymmamn 161168?-
my ooifee. l Do you aotfipl wallems of na.nd held oalculanors‘? 1
The nmlmn lemnnal llrogffl-m oogm t0 be called “en meedrm onuon" because ll melee me neod-
ecnes of using a modem disappear. l lllle me ease wlm wmcn l can oonngum me synlbm and store
sp6¢lflC oonilgulwonsl And l really like me nalllagmnnd eleotmnlc mall; l didn't know ll oouldbe
mas easy or oonvenlenl. l also like belng able no gust open a small wlndow lo listen ln on the
Oomnusewe CB snnulallon wlule lwepmg my other work on screen
lln sorry mat l navent used also cum end pasw function enough w rave ab0ll’l 1n W110 l<noW8'? maybe
ems l5 me part of me pyogmll. mat l'll new So when l snll got my moneys worm
l nope you sell a zllllon ooples. And you snouldnew-use the pnoe ls nnbenevable. As lax as l‘m
oonoerned you've eel a new sulnomd for omers no my w nlawn AL $49.95. me pl-ogrfl-Kl ls certainly
Worth ll. van nmes oven Slnoenely. Z'\
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OOM:BASE IsoJOblleb'the 

HOMEWE $49.95 t $5 for shipping and handling• SEND TO: 
ct>eel<O -..-a lllSll O ,._aCadO Ame<tcan~O c:ad ,, _______Exp. Oal& _ _ _ 

Amber Systems 
1171 S. Saratoga-Sunnyvale Roadc~ ----------------~Sltclle----~-----

Home Pilon& ( _________ 'lltlltcflhone( ) --------- San Jose, CA 95129 
·~-.,add l>'l. t<*-1= Oul'liide US. plaase add $1!>. Chod<l m& """"a US. txric end In US.-. Scov.ooCO.D a~""""'""'-°"'.ne--... .,,.,.,_..,,_ 408-1Ml B 
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• IBM color printer & IBM graphics 
printer compatibility standard. 
Multiple color, higi'\ resolution 
raster and bit image graphics. 

I 200 cps data processing mode. 

e 110 cps textquali y mode. 

I 35 cps letter quali t y mode. 

I 10 lps graphics print speed. 

I ' Cantronics parallel inte rface. 

I 5000-byte bu ffer. 


-
•IBM Users... 

Color your graphics with the Data produc ts 8052. 
For sale, lease or rent from MTI. 

The Oataproduct Mod l 8052 prin r i on of h most conomj· 
ca1 yet highl versatil IBM · ·ompatible color printers availabl for 
use in today's microcomputer applications environmen . 
MTI i an authorized distributor for Dataproducts, so w can m t 
your requir m nt ith prof siona1i m and in a tim ly fashion. 
Whether you buy, rent or lease, MTI is th one source for all com­
put r prin r . And our pric ar hard to b at. all MTI and save. 

Computer & Data Communications Equipment 
Sales I Leasing I Service I Systems Integra tion 
D1gttal r:quip11wntCorp.. lnlel . l'"x"' fnslrum(•n .\T&T.i\DD .Qume,HP 
Dat.:iprodu ·L,. Diahlo, Ep on, L ....ar Siei(l~r. Esprit, Wy~. I.ink. C.lloh. PC'I 
H.aeal \'ad1c, \1 l O:>I. \'en ·T<>l. DPvekon, Control Data. Enrnlcx. U.. . es1i::n 

N<'w York: Xew Je~e : alifom la Ohio: 
212 122 ,.2a:n 2011221.5;;52 1 18 :1 -7633 216 /-16 -66 
5I fj/fi21 1;200 r .,nn.sylvania : 711 /220-6·1 7 Kentu ky: 
f>l ' 11 IH -aYM 112/ 31 ·9351 · Fr nch""''"'••onlv 5021 9Y·H65<i 

Or call 800/ 645-6530 :~i':r~4J~~~·::?"~'~'::hin:!. 

A Sign of Value 


Best 
westerfl 

Make reservations at any Best Western. 
see your travel agent. or call 

1-800-528·1234. 
"World's largest chain of Independently owned and 

opera ted hotels. motor inns. and reson.s" 

JO ll T r H ., I'' 'i 
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he ame resolution. color. and visibility 
capability as the larger machine. I expect 
he rice o be about 53000 

L. DAVID ROPER 

Blacksburg. VA 

LONG L IVE 
THE M ACINTOSH 
I seems hat ever~· month I open o the 
letters section or BYTE and r d yet 
another mindless letter about th Macin­
tosh computer Many letter are by peo­
ple who have had little exposure to he 

ac. c rtainly not enough use to know 
wha hey are writing abou It al o m 
ha many frustra ed closet philosopher 

wme m to wax eloquent on he p ycho· 
lo ical signi icance of I acin osh) 
graphics A few eople write in with a 
balanced perspective on the Macinto h 
Mo t of ho eo I ar Mac own rs. 
and m ny r computer prol ionals Ith 
an exposure to a broad selection of 
machm s 

Le me firs state my background and 
bias I am a professional softwar de ign 
engin er with n extensiv b ckground in 
har \ r de ign I work on VAXe and 
IBM PC by day and a ac at nigh The 
VAX IS. well . a VAX. The IBM PC is. in m~• 
opinion. our-of-da e technology (hard r 
and operating y tern) I love my acin· 
osh Her ·s why 
First the acintosh is powered by an 
- Hz 6 000 CPU. The 68000 is a well­

<:r fted 16-132-bit microprocessor with a 
more le an arch1te<:ture han the o x 
llB PC) which is why the 68000 is the 
choice o hard~ are vendors who aren't 
iust IBM clone IThat is. hardware vendors 
choo h 80 8 or 8086 mostly o make 
an IB -clone micro.) 

Second the other hardware a pect of 
he Mac de erve rai . The 1ndu ry is 

moving towa rd 3!1!-inch h rd-case lop· 
PY isk becau e they hav ace pta le 
torage capacity while being more por· 

table tsmaller and well protected) than 
5 Y.i- inch loppy disks. The ac ha the 
1!n-inch floppy. I can carry th 3Vi -inch 
flop 1e around without worry about los· 
1ng dat by di k e truetion I can't do h t 
w1 h hose 5!4-inch .. Joppy" floppies. 

The sound-generation capabilities or h 
ac ar uperb The four-voice sound 
n ~ tor pr uce a ounding comput 

1 

g 
mu IC so good that he Macinto h has he 
only sof ware-only speech synthe iz r 
vailable on a computer of any size. 
The acintosh screen is small. but its 

resolution pu every other screen I see 
(con rmued) 



NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353 

THE BEST PART 
When shopping for a daisy wheel 

printer with all these features (if you 
could find one), you could expect to pay 
$600 or $ 700 dollar.;. The options would 
add much more. Not now! We have done 
our homework. We can now offer this 
printer for only $353. Order yours today! 
NO RISK OFFER 

Try the Daisy 1120 for 2 weeks. If you 
are not satisfied for A Y reason we will 
refund the full price-promptly. A full 
I -year parts and labor warranty is 
included. 
THE BOTTOM UNE 
Aprotek Daisy 1120 (Order#ll20) $353 
w/standard Centronics parallel interface 
and 2K buffer. 
Optlou 
Auto Cut Sheet Feeder (#1110) $188 
Tr.ldor Feed (11 112) $77 
A.cc:euorlel 
8' Cable for IBM PC and compatibles
(11103) S26 
Interface with cable: •11-9914A (1106) $66 
• Apple Dor lie (fllot) S76 
• Al Commodoft (except Pet) (11105) SM 
• Al Atari (11107> $66 
SllippliC II SI1-UPS CIClllllnallll USA. If J'llll lft In 
a llunJ, UPS Blue •Air Piia! POil __. c11r 
....... c..11. Mill& Mateo ... 11111111 .. 
.. =---·-.:--~........... .i:r=·
J...,_.1141_-i.:;;;:..... =~ 

1lt ....... 
WORI­ ~ '00.LI. PREE 

(HPST) 

tMl!ld'ilillll~bdow: 
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to hame l've seen PC Paint for the IBM. 
Don' make me laugh 

Third th \acintosh ha commercially 
defined the op rating env1ronmem that 
other computer makers are widely tand 
vildlyl imitating graphics. mice. and pull­
own menu . lm1ta ion 1s t ill the sincerest 

form of flattery 
I lived in lapan everal y ars and can 

read lapanese I knm from experience 

that lapanese reads more quickly than 
English because it is iconographic: 
Japanese characters are pictorial represen· 
ta ions of concepts. while English is just 
a bunch of leners strung together. the con­
cepts one more layer away from the 
mind's understanding. The graphic inter­
face used on the Macintosh facilita tes ease 
of use. It's that simple. 

More Macintoshes were sold in the 

DISCOVER THE LANG 
OF ARTIFICIAL 
INTELLlGENCE 
PROWGV 
At last! A Prolog with enouQh mu.scle to hondle 
real-world oppl!colions for UNDER $100! Discover 
why Japan has chosen ProlOQ as the vehicle for their 

"Fifth Generation Machine" project to design 
inlelli<;ient computers. 

CHOOSE FROM TWO GREAT VEHSIONS: 

PRDLlli V·Plus 
$9995 

c More Than 100 Pn.dehned 
Predicates 

o Lti.rqe Memory Mo:lel (lo 640!0 
c Fla..tinQ Point Arilhmetic 
o 	lSO.PaQI! U01!r'1 Manual and 

Tulcriol plus Advanced 
l'roQrdmm.lnQ Oocuml!ntalion 

c Co-Resident l'roQram Editor 
o Co1l5 to Co-Re.J dent PIOQrame 
c Text and G raphic Screen 

ManJpulatlon 

PRDLlli V 
$6995 

D 70 Predel!ned Predlcet81 
D Small Memory Modi!! 
D lnt99er Arlthml!lic 
o 122-PaQI! U"'r'1 Manual 

ond Tutorial 

STANDARD FEATIJHES ON BO'IH · 
o Ooclcsin & Mel!iah-Stondord D 0yMm1c Memory lv\(lna<:iement 

Edinbu!'Qh SyntdX. (9.;irboge coJ/ecfion) 
c Extensive lnteracbve 0..buQQlnQ D Cus!om·~iQned Binder 

FecUitie• and SIJpcase 

THE CHOICE OF UNIVERSITIES 
Generous university lite llceNei ond a n excel lent teachinQ tutonal and 

re rence Quide hove mode PROLOG V lhe choice of unlvl!TllbM na~onwid 
Call lor daratl& --,

0 PAYMENT E.NCLOSED $ _ ______ PAOLOGV-Ptuo $99.95 
CA -.,,. odd 6, ,...i.,. , l'llOLOG V 69,9S 

0 CHARGE MY: 0 Ma&terC<1rd 0 V 1i;o UPGRADE ONLY 40.oo 

Oird No _ -----~~-E-p_Da_t 	 ••-_-_-_-_-_-_-__ x ___::=H~J:OM 
Stqnature 5.00 U.S 


7 SOCo.nod.. 

Mr / Mrs / Ms IOOOC.:.mbNJ\ 
 I 

ip/«ne pr~fll ltJJJ namitJ Hew4u Air 

Addr ss ----------- - - 2000 °"""""• Arr
COD Orden Nol Acc.(1'11111 I 

C 1ly / $tate/ Z, ----------- 15 day died dearon.,. 

~~ 

~ 
CHALCIDONY 
SOFTWARE 

5S80 I.A Jou.A BLVD 
surn: 12s e 
LA JOLLA CA 
92037 

system's first year than any other computer 
in history. After a slow start (because the 
sophisticated Macintosh env ironment 
makes demands on programmers to use 
a consistent user interface). quality soft· 
ware for the Macintosh is flooding the 
market. I've seen the same business soft· 
ware on the IBM PC and the Macintosh. 
The Macintosh software is easier to use. 
more powerful. and faster. 

The Macintosh is a powerful. state-of­
the-art microcomputer that should appeal 
to businesses. programmers. and creative 
people alike. Yet the Macintosh is easy and 
fun to use. My wife. no computer wizard 
by any standard. loves using our Macin· 
tosh. Yet I. in programming the Mac. am 
exci ted by the chal lenging system 
environment 

I think many of the misconceptions peo­
ple have about the Macintosh relate to the 
image of its maker. Apple Computer. The 
Apple II line of microcomputers brought 
Apple to public consciousness. The Ap­
ple II has had phenomenal success in the 
home and educational market segments. 
The look and attitude that made the 
Apple ii successful in those markets is 
reflected in the Macintosh. The Mac has 
a whimsical name and looks cute (like a 
toyJ. with its tiny screen. small (by com· 
parisont keyboard. and single-button 
mouse. The Macintosh has cute little pie· 
tures for everything. You don't have to 
read thick tomes to use it. Apple often 
advertises the Macintosh with a gleam-in­
the-eye father's pride that is. well. not 
pinstripe somber. It is hard to think of the 
Macinto sh as ..serious:· just like it ls hard 
to think of someone who is enjoying 
himself as "'hard at work:· 

The computer grinches of the world wi ll 
continue to gnash their teeth at the Macin· 
tosh. The people who consider them· 
selves high priests of computerdom wlll 
continue to disparage the extreme user­
friendliness of the Mac. But well-managed 
businesses. especially small businesses. 
wi ll come to real ize that computers should 
mean productivity enhancement. and that 
means ease of use. These businesses will 
come to discover the wealth of quality 
software already available on the Macin· 
tosh that enables them to get the job done 
in record time. And computer makers will 
continue to imitate the Macintosh. to vary­
ing degrees of success. The Macintosh has 
made its way into history. The Macintosh 
is the wave of the future. Long live the 
Mac! 

GARY W. ODOM 

Me/borne. FL 
1conti"utd on PQ!lf 392) 
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More on Amiga 

Some additional information on Com· 
modores new Amiga personal computer 
ha come to our attention since Gregg 
\ illi ms·s article on the Amiga appeared 
m the August Issue. !See "'The Amiga Per­
sonal Computer:· page 83 .) 

Foremost. the Amiga should be 
available by the time you read thi . In ad· 
dltion a two-volume set or technical 
documentation. produced by Addison­
Wesley. should be available by now 

We al f und out that IBM PC com· 
pa ibiliry will be available for less than 
5200 and that the first units shipped will 
replace ROM with RAM. 

The Amiga can run software for the IBM 

PC in two ways. The first approach involves 
using a preboot program which will be 
priced at ··under SQ9." that lets you run 
IBM software ou of the box . If you own 
the Amiga A 1020 floppy·di k drive 
I; l4 -1!1ch1. you can run the PC version o 
the software. Otherwise. the Am iga's 
3~·inch drives can read Data General/One 
formatted disks. a number of which offer 
IBM PC software 

Internally. the Amiga emulates the 8088 
microprocessor. Thus. graphics-intensive 
programs will run as rapidly on the Amiga 
as they would on the IBM PC However. 
a Commodore pokesperson cautions that 
numeric-intens ive programs. such as 

pread h et . will run more slm ly 
The second approach to IBM P com ­

patibility use the preboo program and 
an add·in board equipped with static RAM 
and some ROM that contains ··the most 
often used BIOS routine ·· ' ithin PC·DOS 
The board enables the Amiga to run any 
of ware as fast a an IBM PC 
To prevent possible ROM·routine bugs 

the flrst Amigas shipped will come with 
192 K b}•tes of write-protected RAM The 
current version of the Amiga's RO 1 
routines wlll load inco th is RAM. Once 
Commodore feels that the routine are 
performing satl factorily. the Amiga ill be 
shipped with the ROMS in place. 

Pseudorandom Bugs Additional References Address Correction 

A number or bugs have been found in the 
program tha accompanied Charles A. 
Whitney" article "Generating and le ting 
Pseudorandom umbers:· (See October 
1984 , page 128.1 

In II l ng I (page 462). change line 34 
to line 39 and insert the following two lines 
of code: 

34 IX1 = IS:IX2 =IS 
36 'NSLOTS= 67" ....Length of 

secondary llst 

In line 60. change PAINT - 2 to read 
PRINT #2 Finally, line 2011 should read: 

2011 JJ =INT(IX2/IM2):1X2., IX2- JJ • IM2 

The following rererences were Inadvertent· 
ly omitted from the ar kle ··choosing a 
Programming Language·· by Gary Elfring 
JSee June. page 23 5.1 

L Feuer. Alan R .. and Nerian H. Gehani. 
"A Methodology for Comparing Program­
ming Languages:· In Comparing & Assessing 
Pr~ram111i11g 1.A11gtiages. Bell Laboratorie 
Englewood Cliffs. J: Prentice Hall. 1984. 
2 Wirth 1ik! u . ··Hi tory and Goal of 
Modula-2:" BYTE. Augu t 19 4 pag 145. 
3. Johnson. Stephen C.. and Brian w Ker­
nighan. "The C Language and Models for 
Systems Programming:· BYTE. August 
1983 . page 4 

An i em in the July Clubs & Newslet er 
section l'J\n Industry First: ' page 58) ga e 
th wrong ddre for the lnternation I 
MIDI Association The correcl address Is 
11 57 Hartsook St.. orth Hol lywood. CA 
91607. !8181 505· 964 . 

Correcting an Oversight 

We neglected to acknowledg he ni 
\ hose work appeared on our Augu t 
c ver. 

Tyrone Depts an artist ba ed In e\~ 
York Cit~' was responsible for reproduc­
ing the Picasso on rhe Amiga's screen 

We apologize for the oversight 

The Last Shall Be First, the First Shall Be Second. Make the Second Last 

A printing error resulted in the mislabel· 
ing of the photos that accompanied the 
announcemen of OulckVie Sy em · 

cal for Manuscripts 

BYTE is planning a theme on software 
aids for engineers. If you have engi· 
neering software of reasonably general 
utility that you are willing to place in 

Zoomracks 1See What's New. August 
BYTE. page 39.} The caption with the first 
photo should have accompanied the sec· 

the public domaln. contact 'lOm Clune. 
BYTE. POB 372. Hancock. NH 03449, 
(603) 924-9281. ext. 243. by the end of 
October 1985. 

ond photo. while the second pho o cap­
tion describes he third photo The la t 
photo·s caption refer to the irs pie ure 

New Phone Number for BYTEnet 

Ef ective ovember I. BYTEne List ing 
will have a new relephone number The 
ne\ number will be 6171 861-9764 All 
earlier number will be disconnected • 

OCTOBER I'> 5 • B YT E ll 



Taxan 600 Series Monitors...
A Newly Developed. Scientifically Coated Super-I-llgh
Contrast Tube Assures Maximum Brightness And Clarity. 'l_

_ _ A , ,,_. 1,, '= " __ , .1 ___m;.,,",_.

W Industry Standardl
_ “°- "‘° Only Taxan offers a technologically M
_ "81 M5 advanced tube whose special coating
 '"='=*===='='~'='="*r*~ '5-=°"/= M7 ma ms man any other monitor. 3

1'Ax*A|l| EVOLUTION P The lvolution ol a Higher non wAve|.:lvo'ri-|

’ j Taxan's new monitor series absorbs color M
l impurities generated by the RGB wave- _-_i_

’ ~ length, and pliminatgswthem.

A J M It “lest lducationai
Choicei /_ ,

Taxan goes to the head of the class, wrth this 100% I
' compatible lBM‘1’IApple® medium resolution monitor. 1,

5i0|H] x zoogvp Resolution -0.47mm Silt Flt-ch *4
i5.75Khz Scan Frequency 3’ I
S4-65.00 Suggested Retail ‘

I

Greater Versatility and
Performance than the

Q as . _ IBM Dlsplay—All at a
.;.._, El I iv 8100.00 Savings]

'il_.':.l'.'“.l‘.'.I‘.ZZ‘.t The new Taxan 620 High Resolution monitor is 100% _____
compatible with IBM and Apple computers. it's '
the perfect monitor for all standard business
applicationsl'J"”

V 640(H] x'2oo|v| Resolution - 0.37mm Dot Pitchnew aoo SERIES srecuu. ,5_,5Kh, scan Frequency
CAPABILITIES! ll S580._00lSuggested Retail » A
Muiti Text Switching “ it 1

Free Tilt Swivel Base- } 610 8- 620: Green, Amber, Reverse B8-W, with pun“-‘Q of N."
“ Reverse Green ‘co sfllal W ,4

» f 630 81 640: Green. Amber. Reverse B&\V. Q _,. Tohelp celebrate the excite- 1
_ White on Blue Background. _’_ VALUE merit of me Taxan 600 Series.

' l, we are giving away a free tilt) 610 8- 620: 100% IBM Compatible MA‘ - ~ swivel base with 3 bum in
’ 630 Q 64°: UPGRADE RESOLUTION fOI' IBM \\ ‘LCD Day1Da{@ Clggk, valued

‘A at sso.0o retail.g > 610:-620: SPECIAL NON-GLARE DM COATING ‘M ~ _ _ t y
- p osoar-40: FREE NON-GLARE POLARIZATION X 5°“? ?'°“' °”9'"a' “'5l / I h h kFILTER -"-/-"é §§§e§7t&Z§’?§r“§§mZ§ fnca
p WIDE v/we-rv or usen FRIENDLY CONTROL handling I01

ADJUSTMENTS ’ "coo scares SWIVII. orren" " -
SI‘ clo Taxan Corporation. 18005 Court9 OPTIONAL 1'||.1=s\x/|\/EL BASE AVAILABLE my ,; |,,¢u,,,.y, ¢A ,"“_ 1 l W
i‘ LIMITED OFFER. WHILE SUPPIJES LAW. LIMIT $5 PER CUSWH l . »-—~*' '

‘i, Q g M ‘
=.



Superior Text O.37mm Dot Pitch
and Graphics 24.75Khz Scan
Beyond IBM. Frequency

100% compatible
640'“) ?‘ 20°“/l with IBM PC. xr.Resolution d A76, h
l°4°l"'l >< 4°°l‘/l flee wr.r¥’rr.°."Non-interlaced Taxan 555 bq3rd_
Resolution ss4s.oo Suggested '

\

industry Standards Upgraded!
The Models 630 And 640 Create lilew Dynamic Standards
in Text And Graphics Resolutionl
A perfect upgradeIreplace-
ment for the standard IBM
color graphics monitor and
card, the Taxan model 630
and 555"’create a higher
resolution at a greater
savings!

./'7?‘""* 1- --:

IBM Display TAXAN 630
IBM CGA TAXAN 555
Color Adaptor SCG Board
S924-O0 SIQODO

ex 5"”, |.||'|| . PRICEIPERFORMANCE RATIO
Resolution Te ‘ ra c .

avallablel) Retail
i Conqsatiblewlth AT&T6300Conipirter ~ "

IBM TAXAN

l

_ _ . tual unretouched photograph
demonstrates the superior text resolution created by the
TAXAN 630 monitor and 555 color carol For maximum
resolution and easeof viewing. Taxan's the wlnnerl

The Taxan 555 is basically
.JqHIVZIEflI to the lBM

standard color board. This
means that the 555 ls 100%
compatible with all IBM
software!

corrrr'A'rAnrr.r'rY IIM TAXAN
Text Mode I6 Colors I6 Colors
320 X 200 4 Colors 4 Colors640 x zoo i Color I Color
Alphanumeric Tin ResolutionCharacter Sell e x e l0X I6
Scan Frequency l5.75 Khz 24-.75 Khz

~ ~ ~i .

RGI Color.
and
FOUR Monochrome
Capabilities
in
One
Monitorl

RG8

’ No one
else offers the
monochrome options
available with the new
Taxan 600 series!
The Taxan 630 & 640 moni-
tors offer Green, Amber,
B&W Reverse, and a White
on Blue Background as their
total spectrum of mono-
chrome options.
Only Taxan ofiers such
a wide variety of mono-
chrome capabilities.

__,.¢ .'MH1'hiI'|fli'IllIl@i.
REVERSE ILUI

iXillIIi'iiI1Wll'li!Hl'lMlTi

HllfiiififlflMITAWUAINTI

iiifllftliflifillliillifil

REVERSE B E \Ii'

GREEN

Total cAoicAriir
Compatibility
120 x I-00
ROIO|lIl|Oll| 4

l
The ‘iaxan 640
The Ultimate In Q
Monitor Resolution. 1 -

b40lH) x 400lVl
Non-interlacedResolution D Compatible wiiir rim 6300CorIlputer

l _ r

___.--

/i.... -

r i

4,000 Character l00%.Cornpatlble Artist ll®. srs 4oo@
Display Capability with the new and others for -
Q_31mm Dot pitch generation of the IBM PC. XT. and AT.
24 75Khz Scan ‘ 9r=Phl== beards s14s.oo Suggested

‘ Taxan 55 .
Frequency Persyst(5B.O’.B.@, Rem" T‘

$|g||13 4009, SEE US AT COMDEXA I A _ l BOOTHS116 ii. 120
= l

TAXAN CORPORATION ’
. ' 18005 CORTNEY CT-. P.O. BOX 8698. OF INDUSTRY. CA 91748

[818] 810 I291 ©i9as rm" Corporation ilriqufry 408 for End-Users Inquiry 409 for DEALERS ONLY.
‘IBM, IBM PC, XT and AT are registered trademtrks oi International Business Machines Corp. ‘APPLE is 2 rgplsteied trademark oi Apple Computers inc., 'TAXAN 555 is a registered trademark oi Taxan Corp., ‘PERSYST 8.0.5.
is a registered trademark oi Eiruleit Corp, ‘SIGMA 400 is a registered trademark of Sigma Designs, "ARTI Ii it a registered trademark of Control Systems. ‘STE 400 is a registered trademark oi STB Systems. inc.
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When it comes to being FIRST with technology-leading
products Advanced Digital wears its #1 button with pride.
We were FIRST to introduce an 8-Bit, single board S-100
computer. . . We were F!RSTto introduce a 6MHz, 128 KByte
single board computer...We were FIRST to introduce a
6MHz, 128KByte Slave Processor board. Our record of
FIRSTS continues with . . .

The introduction of ‘vi . 1- i i F1 ii—- a 3 USER, 8MHz
SLAVE card forthe S-100 Bus systems runningTurbo-
Dos” or NETWORK/OS.“
The introduction of * liq» 1, the all new hard disk
controller for the S-100 BUS.
The introduction of ‘T-1 JFF."-I "~11, a 16-Bit, S-100 Slave
card for use with Turbo-Dos or NETWORK O/S.
The introduction of our new r5.;_l :1 L ll 21:»; -the FIRST
16-Bit. single board S-l O0 computer that performs at
twice the speed of older technologies. Loaded with
features such as on-board floppy disk controller and
up to 1MByte of HAM, the SUPER 186 is designed to
function as a bus Slave or Master. Advanced Digital's
SUPER 186 permits you to take advantage of vast
libraries oi sophisticated applications software.

‘ I ‘-», _ _ ‘__ .l, " _ __ _ fl’ _ ' ' !'_ "X <'- -,‘] H _ ‘MIA I 1 __ . .. __ /T ,4‘ 1 1. -isjfrw "Y rim tel ii re: .l‘,':,—-Jr’ ; -.4 It ; .‘J '»t:;’ ..if’ .i*'i;‘§; L51 ii it ‘ ‘ l-firri '1 '.‘:lf‘Y‘-xi ..,r'.’1. ii’,1-,1-1 '~f»~::" if ll L:
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E‘ K,‘ x iii
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Again, we were #1 with . . .
0 The introduction of $1 an IBM PC Multiuser

card with 8088 i8MHz) CPU and 256-768K RAM
on board.

~ ' -T TIE!-'i"T 2 es: . -~=- ‘ 7- "lg... M _ Tr .
l:;:t; *:_::,':< 513:1. , va - 4'-""-G‘:-wt"? “ ' -_~
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When it comes to selecting your S-100 boards, go with
Advanced Digital — the recognized industry leader.

See your local computer dealer or contact Advanced
Digital today for more information on the new PC-SLAVE,
andthe complete line ofS-100 single board computers and
multiuser systems.

" ,~‘~‘ii‘tii’L‘."Ei.l Leading
iJ‘i+f;i‘/ii/i.i__ A the Microcomputer

= Technology

Advanced Digital O 5432 Production Drive. Huntington Beach. CA 92649 O Tel. (714) B91-4004 I Telex 183210 ADVANCED HTBH
Advanced Dfgit|lU.K. Ltd. O 27 Princes Ste HanoverSquare I London WIRBNO I United Kingdom 0 t01)409-0077 I rot M09-3351 I Telex 265640 FINEST

Toll Free it -600) 251 -1801
[Outside California)
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W·H·A·T'S N·E·W 


RDlafm!J wbe produced by Xtar s Pol1J9011e board 

Powerful High­
Resolutlon Graphics 
Add-Ons 

T he Association for Com· 
puung Machinery's an· 

nual SIGGRAPH show in San 
Francisco was he backdrop 
for the introduction of a 
wide range of high-resolu· 
ion graphics controllers for 

personal computers. Most 
vendor either already pro· 
v1de tandard interfaces for 
VOi HALO. and specific 
CAD software or plan to 
provide them shortly 

A T&T" Truevision Ad· 
vanced Ra ter Graphics 

Adapter ITARGAI senes of 
four cards for the AT&T 
6300 for IBM PCI can cap· 
ure and display images with 

a resolution of 512 by 480 
pixels The TARGA board 
digitize signals m real time 
tJO per second I 

The TARGA 8 provides 
256 levels of gray per pixel ; 
the TARGA 16 le each 
pixel di play one of 32 768 
color . p!u an overlay The 
TA RGA 24 supports 16.8 
million colors. while the 
TARGA 32 has an additional 
eight bit planes hat permi 
blending or ill video 
frames and real· ime video 
signals The TA RGA 8 ac· 
cep input from a mono· 
chrome RS-170 camera. 
while the TARGA 16 accepts 

TSC or RGB video input 
The TARGA 24 and J2 card 
~ ill use RGB input 

The TARGA 16 will be 
available this month for 
52995· the others will be 

released next month The 
TARGA 8 will be priced a 
52295 the TARGA 24 at 
53995. and the TARGA 32 
at 54995. Contact AT&T. 
Electronic Photography and 
Imaging Cen er 2002 
Wellesley Blvd. lndianapoli . 
I I 46219 (317) 352-6120 
Inquiry 600. 

I magfng Technology's 
FG· IOO·AT is an add-in 

card for I BM s PC AT It pro· 
vides digitizing and display 
capabilities with a resolution 
or 512 by 512 pixels with 12 
bit planes 12 56 levels of 
gray per pixel pl.us four 
overlay bits per pixell You 
can also store two 6·bit·per­
pixel image . By using an 
RS-170 video source. the 
FG·IOO·AT can digitize JO 
rrames per second The 
FG·IOO·AT sells for 53995 a 
5449'1 version displays 
images in pseudocolor. Con· 
tact Imaging Technology Inc.. 
600 West Cummings Park. 
Woburn. MA 01801 . (6 17) 
93 ·8444 
Inquiry 601. 

X tar Electron ics· high· 
speed graphics adapter 

for the IBM PC is based on 
Xtar's Graphics Micropro­
cessor (GMPI Xtar's Poly· 
gone board can display 
images with a re olution of 
up to 640 by 400 pixels in 

up to l colo tor 12 
colors usrng dithered pat· 
terns) It can draw 70.000 
vectors per econd and pro· 
vides a polygon-rill rate of 
JOO million pi>eels per 
second 

Xtar offers evaluation kit 
o the Polygone or SJ500 
mcluding development oft· 
ware Xtar will also ma rke 
he Polygone wi h an array 

processor board from Mar· 
mco Computer Products Inc 
of San Diego. IEnd users 
can buy the ca rd set from 
Sublogic Corp. for 52 90: 
see August BYTE. page 40 I 
Contact Xtar Elec ronic Inc 
2262 L.andmeier Rd Elk 
Grove. IL 60007. 13121 
364-411 I 
Inquiry 602. 

M etheus Corporation·s 
Omega PC displays 

1024 by 76 pixels in 16 
colors lfrom a pale e of 
4096) from a 1024· by 
1024·p1xel memory The 
Omega PC consists of three 
interconnected cards that 
occupy wo IB PC slo A 
CMOS 2901 microprocessor 
i used The card ' polygon· 
fill ra e 1s 30 million pixels 
per second and it dra\ s 
vectors at 3 million pixels 
per second. The card can 

also emulate he IB Color 
Graphics Adapter. The 
Omega PC i 52 500 Con ac 
Me heus Corp 5 510 J orth· 
east Elam Young Parkway 
POB 1049. Hillsboro. OR 
97 123 , 1800! 547-53 15: in 
Or gon 15031 640· 000 
Inquiry 603. 

T he Revolution 204 
color graphics con· 

trailer from umber ine 
Computer Corporation 
displays 12 0 by 1024 
pixels panning over a 
image of 204 b~· 4096 
pixels. Virtual image space 
can be sacrificed in ex· 
change for color capabilities 
Only monochrome is avail· 
able a 2048 by 096 but 
1 colors can be displayed 
I rom a palette of 64 .0001 if 
a virtual image of 204 by 
1024 i used The Revolution 
204 4 includes I mega· 
byte of mulupor ed display 
memory The board cost 
rom 51495 to 53995 de· 

pending on viewable resolu­
tion . which is factory preset 
at I 2 0 by 1024 1024 by 
76 32 by 624 or MO by 
4 0 

The Revoluuon 1024 
provides an addressable 
1024 by I024 pixels 0024 
by 76 displayed ith 256 
cofo from a 16 -million 
color pale te I · priced a 
53995 . version upporting 
6 0 by 4 0 and 76 by 4 0 
displays are 52995 each. 

The Revolution 512 32 
upports a 512· by 512-pixel 

image l512 by 4 0 viewablet 
w1 h 24 bit planes. plus two 
4-bit overlay buffers for 
53995. Con ac Number 
1 me Compu er Corp 6 I 
Concord Ave Cambridg 
MA 0213 . 16171 2-0 9 
Inquiry 604. 

Jco111111utdJ 
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WHAT'S NEW 


Vemcom s M·2 56 graph­ emulates the IBM Profes­
ic controller u e two sional Graphics Controller 


lots in an IBM PC to pro­
 with an increase in speed 
vide 640· by 480-pixel and re elution. Willi a 12 O 
graphic re olution. howing by 1024 virtual screen 
256 color from a palette f memory. the PG·I 2 80 i 
4096 II can emulate the 54995: With a 2048 by 1024 
IBM Color Graphics Adapter memory. it' 55995. The 
and supporlS both the PG·640 clciims compatibility 
graphics primitive u ed by with the Professional Graph­
IBM s Professional Graphics ic Controller. also with in­
Controller and V. rticom crea ed speed: it provides 
own pnmiuve . The card 640 by 480 resolution with 
uses Z OA an 6 000 pro­ 256 colors for 52495. 
cessors to produce ci flll rcite Matrox ·s PIP-512 digicize 
or 7 million pixels per sec­ images from an RS-170 or 
ond and to draw 5000 RS-BO device at 5 l2 by 512 
l·c ntimeter vectors per pixels by 8 bits (2 56 levels 
econd. The -2 56 co t gray or 256 colors from Sample busi111.'55 graphics Pl:J Ouintals olor co11trotler 

52 50. A 16-color version. 16.7 million1. The PIP-512 is 
the M·\6 is 52250 Contact 
Verticom Inc . 54 5 Weddell 
Dr unnyvale. CA 94089. 
140 I 747-1222 
Inquiry 605. 

V ectrix Corporation's 
PePe Graphics Board 

for the IBM PC AT displays 
1024 by 1024 pixels on a 
60-Hz noninterlaced moni­
tor Ver ions of the board 
can display I colors (either 
preset or from ci 4096-color 
palette) 256 colors from a 
palette or 16 million. or 
096 pre t colors Pricing 

rnnges from 52495 to 
54495 Contact Vectrix 
Corp .. 2606 Branchwood Dr .. 
Green boro. C 27408. (9191 
2 8·0520 
Inquiry 606. 

T he ACS GraphAX 20/20 
provides a display reso­

lution ol up to 11 4 by 84 
or 1024 by 768 pixels from 
ci virtual screen image of 
2048 by 2048 with five bit 
planes (32 colors from a 
palette or 5121 The IBM PC 
expan ion card occupies 

ne slot and include 2Yz 
megabytes of RAM and a 

EC 7220 graphics pro­
cessor It costs 52995 . Con­
tact Advanced Com puter 

Solutions lncernational Inc. 

Suire 330. 2105 Luna Rd .. 

Carrollton TX 75006. 12l41 

247-5151 . 

Inquiry 607. 


Ramtek·s 2020-4220 
di play controller for 

the IBM P AT ccin displciy 
l280 by 1024 pixels; op­
tional memory enables the 
card to display up to 2 56 
colors. The 2020-4220 is an 
ex ernal unit that contains a 
12-MHz Mocorola 68010 pro­
ce or. connecting to an 
IBM PC AT expansion card. 
Interfaces are al o available 
for several minicomputers. 
Pricing starts a $6995 Con­
tact Ramtek Corp .. 2211 
Lawson Lane. Santa Clara. 
CA 95050. 14081 988-2211. 
Inquiry 608. 

Q uintar Corporation's 
GraphPor and Ouintar 

1080 color graphic con­
trollers both di play 8 3 2 by 
630 pixels in up to 16 
colors Jup to 120 colors 
using dithering) The Graph­
Port is an IBM PC expansion 
card. while the Ouintar 1080 
provides the same circuitry 
in a stand-alone module that 
interfaces to any computer 
with an RS-232C serial port 
The I080 has an additional 
RS-232C omput capable of 
directly driving a Polaroid 

Paleue_The GraphPort is 
51995: the Ouimar 10 0 I 
S2195. Contact Ouintar 

.C rp .. 2525 Maricopa St.. 
Torrance. CA 90503 . (2131 
320-5700. 
Inquiry 609. 

T he Ultra 1280 for the. 
IBM PC AT provides 

12 0 by 102 pixels in 2-6 
colors from a pa lette of 16.7 
million. The unit ccupies 
only one AT slot but takes 
up two slot widths due to 
the arrangement of its 1 Yio 
megabyte of RA The 
board·s ingl -pixel address­
ing mode can update I 
million pixels per second: it 
20-pi xel segment addressing 
can update 21 million pixels 
per econd. The Ultra 12 0 
i priced at $4000 Contact 
I I Computer Products. 519 
Pinemont Dr .. Salt Lake City. 
UT 84123. 180 1) 263-2300. 
Inquiry 610. 

T he PG-12 0 rom 
Matrox Electronic Sy • 

terns provides 1280- by 
960-pixel color graphics in 
256 colors {from 40961 and 

51995: a 1024 by 1024 ver· 
sion. the PIP-1024 . cost 
$2495. Contact Matrox Elec­
ronic Systems Ltd .. 1055 

Saint Regis Blvd.. Dorval, 
Quebec H9P 2T4. Canada 
15141 685-2630. 
Inquiry 611. 

I o Research offers boards 
for the IBM PC. Sirius. 

Apple II. and S-100 com­
puters. The Pluto card u e 
a 68000 proce sor and 
256K or 384K byte of 
RAM. providing 768 by 288 
pixel In 16 colors or 768 
by 576 in 8 colors, The 
Pluto II card uses an 8088 
proce sor and 512 K bytes to 
l megabyte of RAM to dis­
play 768 by 576 pixels in 
256 colors !from a pcilette of 
16.7 million). Options in­
clude a frame grabber and a 
combination of three Pluto 
II boards to make a 24-bit 
ver ion. Pricing for the Pluto 
II tarts at £2 500 and for 
the Pluto I for the IBM PC 
at £9 50. Contact lo Research 
Computer Graphics. lo 
Research Ltd. Exchange 
Buildings. High St.. Barnet. 
Hertfordshire E 5 5SY. 
England. rel : 0 I 441 5700. 
Inquiry 612. 

- Mark Welcfi 
1w111inued) 
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software. Also, our licensing 
agrmnmi Is now so simple 
M e\'al I child can Wider­
•SllDd It. 

PC \\ n:K~ I'!{( )I )l ·e r ( )F Tl IE YEAI{ 
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Borland Introduces 

the Laws of TURBO DYNAMICS™ 

Laws That Work Like Magic. Whether considering 
technological exceUence, or innovation in 
areas such as pricing, 
not copy-protection, 
licensing agreements, 
site licenses, 6o day 
money-back guarantee 
-Borland is clearly 
recognized as the 
software industry 
leader. The following 
three laws of " '/Urbo 
Dynamic$'"' exemplify 
our pledge for excellence. 

-
NOT OOPY·PllOTF£TD> 

SOFnMIAND 
n.ucirwlU UCINSINCI 

.lGUDUNTS. 

We wtll always ofter not 
~.ic..ti our 

]ST LAW;. 
SP&D, POWD 

AND PRICE. 

Bodmd procklas 11' known 
. ., be r.t, ~ and to 

debwr an lnmdl.ble pflce per­
formance ratio. 'M! only~ 
In lllloMely superb software 
ll nJCk bolnn prk:es. software lhat all ri tu ...,. 

so 

U:ts now ane t.cbd wllb 
a(i()day~·-·-•"1.guarantee. No <1JeldooS ISlrecL 

apply to all Borland products. 

TURBO TUTOR 11

' 134.95 
,,.. ..,, ..... ,, - ,.,.... 1llrbo 
Tutor ts llJC' Ml'jQJe &om novice IO eJpal 
E\1111 tf )QI~ ~ progmnmed berm 

- 1llrbo Tutor wlll l\!!f )QI started right away. 
Amd. 'lbu'U ftnd lhe soon:e code b all 
lhe mmpll:s In lhe book 00 lhe aa:omplllf­
ing disk ttady IO mmpilt. 1Wilo 1blGr 
might be lhe only rti!nra OD PacaJ llld 
proipmnmmg ,wn _.rad. 

Turbo Dynamics Appl/es ta Turbo Pascal. 
Borland's Pascal family of products is growing 

by leaps and bounds. 

60 00 MONEY-IMX 
GU\1AN11!1. 

This lhltd law Is IClllally • 
lbst in the lndu$try! We ­
sure that )'OU Mil love • 

You can now join 
hundreds of thou­

sands of users 
and enter the 

world of Turbo 
Pascal program­

ming. And 
remember, all 
three laws of 

TurlJo Dynami~ 



WHAT'S NEW 


MtcroPrds Easy ~<Ord promsor 

MicroPro Adds Low­
End Word Processor 

E a y from M1cr0Pro Inter­
national is a menu· 

driven word-processing pro­
gram ror the IBM PC de­
igned to be simple to learn 

and use. Although the nles 
generated by the program 
are compatible with Micro­
Pro·s WordStar 3.3. the pro­
grams are not command· 
compatible: Easy uses pop­
up menus ror all functions. 
Easy has no document size 
limit and can handle column 
widths up to 240 characters. 
An ··undo·· capability is in­
cluded to restore the most 
recently deleted text. The 
program also featu res 
context-sensitive help. ac· 
cess to DOS directories and 
paths. automatic text refor­
matting. and a 65 .000-word 
spell ing checker. Easy re· 
quires PC·DOS 2.0 or higher 
and a minimum or 256K 
bytes o RAM. 

The SI 50 price includes an 
interactive tutorial. Contact 
MlcroPro Internationa l Corp. 
3 3 San Pablo Ave.. San 
Rafael. CA 4903. (41 5t 
499-1200. 
Inquiry 61 3. 

BASIC Complier from 
Microsoft 

P rogram c mpiled by 
Microsoft new Ouick­

BA IC re aid to run 3 
t 10 times fa ter than 
when execute by Micro· 
soft ' BASIC interpreter 
OuickBASIC is compatible 
with all versions of the 
Microsoft BASIC interpreter 
1rhe BASIC that's pan of the 

S-DOS and PC-DOS pack­
agest. The compatibility en­
compasses all the imer· 
preter"s commands. includ· 
ing sound and graphics. 

Programs written for the 
interpreter need little or no 
mo ification before Quick· 
BASIC can compile them. 
Small cha nges. such as mov­
ing DIM statements to the 
beginning of the code. 
might be necessary. 

several features of Quick· 
BASIC make structured pro· 
gramming easier. Line 
numbers are not required. 
and lines can also be lden­
tified by alphanumeric 
labels. Subprograms that 
support local and shared 
variables can be called by 
name and then have param­
eters passed to them. A 
OuickBASIC program can 
define a multiline funct ion. 
which can also be called by 
name and have parameters 
passed to it. The function 
will then return a value to 
the caller. Because Ouick­
BASIC allows separate com­
pilation. you can break pro· 
grams into modules and 
build libraries of routines. 

OuickBASIC offers in· 
creased DOS access. in· 
eluding a file,specification 
synta x for indicating the 
path for a device or disk me 
and more flexible use of 
DOS functions through the 

SHELL. IOCTL. IOCTL$, 
ERDEV, EADEV$ MKDIA 
RMDIR. CHOIR. and 
ENVIRON$ keyword et· 
work support i an integral 
part of OuickBA IC. which 
runs with the IB and 
Microsoft network for MS. 
DOS or PC-DOS 3 I Files or 
records can be locked and 
unlocked 

Although some of Micro­
soffs other compilers (MS· 
BASCOM 5.36 and MS-Busi· 
ness BASCOM I I 0 for ex­
amplet cannot work with 
programs or data that oc· 
cupy more than 64K bytes. 
OuickBASIC can work with 
programs as large as avail· 
able memory Data in Ouick­
BASIC is still restriaed to 
64 K bytes of memory space. 

OuickBASIC costs S99 and 
requires an IBM PC. XT. AT. 
or compatible with 2 56K 
bytes of RAM recommended 
and MS-DOS 2.0. It will not 
run on generic MS-DOS 
machines. 

QuickBASIC is based on 
the same compiler tech· 
nology as Microsoft's high· 
end compilers and is com­
patible with them. The high· 
end compilers do contain 
some features that Ouick­
BASIC does not: a BCD 
math package and extended 
string handling IMS-BASCOM 
1. 10 for S450) and support 
for ISAM and dynamic ar· 
rays larger than 64 K bytes 
tl BM BASCOM 2 .00 for 
$3951. 

Contact Microsoft Corp.. 
10700 Northup Way. 
Bellevue. WA 98004. (2061 
828-8080. 
Inquiry 614. 

Tape ControUers from 
Sigen 

S igen Corporation has in· 
traduced two streaming· 

tape controllers for the IBM 
PC. XT. AT. and compatibles. 
The T-36 and T-44 are com· 
pacible with the industry­
standard OIC-36 or OIC-44 

interface half-height car­
tridge tape drives. 

The controllers are func­
tional!~· identical. They offer 
mirror image and fi le-by-file 
backup as well as single-file 
restore from image. These 
selections are contained 
within a menu-driven soft· 
ware utility provided with 
the cont rollers that features 
continuous screen reporting 
or activity (such as rewind 
and copy progress) . 

Either controller (along 
with a streaming-tape drivel 
can back up a full 20-mega­
byte Winchester in less than 
five minutes. Both the T-36 
and the T-44 are designed 
to operate with any Win· 
chester controller compat i­
ble with the IBM standa rd 
protocol. 

The T-3 6 and T-4 4 fit any 
IBM slot (includ ing the short 
lot1 and consume 600 mA 

while operating. They fea­
ture a selectable 110 register 
base address and jumper­
selectable interrupt and 
OMA priority levels. 

The T-36 and T-44 are 
priced at SI 50 in quantit ies 
o f 100 and are available as 
plug-in cards or in compler 
subsystem configurations. 
Contact Sigen Corp .. Suite 7. 
1800 Wyatt Dr .. Santa Clara. 
CA 95054 . (408J 988-2527. 
Inquiry 615. 

Pop-up Outline 
Processing 

L iving Videotext's Ready! 
is a memory-resident 

utility for MS-DOS machines. 
It is based on the outline­
processing structure of the 
fi rm·s ThinkTunk [ ee "Idea 
Processors" by Willlam 
Hershey. June BYTE. page 
337t . Although Ready! lacks 
ThinkTunk·s word-processing 
features. it includes some 
new function designed to 

ICOnl lnued) 
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60 DAY ,\\O'.\EY BACK Gl 'ARAi\:TEE 

Borland's SuperKey And 

SideKick Work So Well Together, 


You'll Hardly Work At All. 

AN UNBEATABLE TEAM AT AN UNBEATABLE PRICE/~·ve 
teamed the best with the best to make the greatest The best 
keyboard enhancer, SuperKey®. The best desktop organizer, 
SideKick®. The dynamic duo working hand in hand to 
let you do many different thing.5 at once. Away that cuts 
down the keystrokes, so you 're working instead of jmt 
typing. Away that wasn't possible until we paired 
the electronic wizard!)•of SUperKey with the 
practical efficiency of SideKick. SUpel'Key 
brin~ the magic. SideKick does the de­
tail . The "S·Team" works beautifully 
together because we designed them 
that way. 

6£1 SUPERKEY AND 
SIDEKICK TODAY and you'll 
have an unbeatable le3m at an 
unbeatable price - and a $15 
rebate back in the mail. 

IF YOU USE SIDEKICK. YOU NffD SUPERKEY. 
BECAUSE SUPERKEY AND SIDEKICK CAN MAKE 
YOUR DAY 60 SOMETHIN6 LIKE THIS: 

8:00 ML You goi IO WOtk on time, ~te the 
44-mph lllriey ahead of )W in the bsa lane. ll's spread· 
sheet time. You hit one key. Locus 1-H (or v.fralelott) Is 
up and running. (One kt)'. ~ Superl(ey has IWJf'ded 
all lhe CD\123 <OO"£R >123< ENTER> <f.NTER> I 
F<f.NltJI> R<fililIR> SWS <l.!fillt> <PgDn> 
foolisltnls and your one ~ pb)oed all dw b:lck 
imWJdy. One ~ lllSlad ol a minuet • 

1:03 a You're lnio the SfJf"lld$heet. Phone 1'1118$­
'w kldc iO Sideld:s Noeepad~wilhwl avlng iwr 
~ You lalk. You listen IO Frank. You make noces 
dial ~I you dw F.W Is ~ the naanbm from !'Sier· 
dly's order Ind he needs a ._ price and dtlMry dale. 
Ht Wlllll I lllftllng. Fasl. but whal? You ""' SideKidt 
lire up ,.... Calendat Tune ~ llld llllled-111 
Slclellck's NolePld. Comterslllioo ends. Your sptt:adshett Is 
sdll lhett. 

1:11 - YcafR ~ lhe spreadsim but )'OU'tt 
lhinklag m. lhe new bid )'OU hft 10 llgure 011L so )'OU 
'-" 5*1kb Cllcubaut pilled up on lhe Kl'9l-Mf 

• ..0 piece citbe spmdiheet-whi:h dmn'l p> IWl)I. 

l:OI • Slddtick II c:amlng up wldl new llllllbm. 
~ lillpl lhe ....... on I ftlll. Salilfled wllb lhe 
......... )IUU hM Sldelick .-.dlll l'rlnb llllDher. 
MU..... 

..... s,.dllllllma dane. 'fcu'Rwmq 
II. ..............Fanll. )ult said Ill die imir. 

lie llfied J111r ...... lie Cldend. He ..irl. '"l'bll WIS 

fa 1'! Wl't ...--- (Sldl!IDl:t cmmls II 
...Jlllr~). ADii lie ..... "How did )'OU .. 
...... ...,,..... .... ........_,ie 
tl liiil&a" 

IF YOU DON'T USE SIDEKICK YET. YOU SET 
THEM BOTH AND FOR ALllllTED lllllE, A 
115.00 CASH-BACKJ 8eau!e Superl(ey and SldeKlck 
are so oompauble. we let lhtm lllOl'e In togtdltt Into their 
own blisler-pacL Wilh lb! $15.00 ca.VHiad. mupDll llld 
the lllllJl.QJs. 'l'hicb is v.bal )'OU get for $1Y).9(1 illSIP:ad ol 
the umal $IS4.90. You need IO ftll•in the cash-blCi: ~ 
a1ong wtdl your ~ arm anc1 prool mJUdwe. 
and mai.l it back. We'll rush you your $15.00 ttbllte rjghc 
away. Reba!£ o&r ends Man:h 31, 1986. (PS: You CID !lill 
biy SuperKey and Sidellck sepmiely. ~· •• 
SideKick IN.ti. toklt copy-~)

••z•a••­

SIDEKICK INCLUDES: • Calrulator • Notepad • Auto dialer & 
phone directory • ASCll table • Perpetual calendar &datebook 

• Help window • FuU-saeen editor with word-wrap, 

paragraph editing and much much more. 


(Chances are that ooce you have 

SUperKey and SideKiclt. working 


together for you, you'UOeYel' need to 
use a word-p~ program again). 

SUPERKEY INCLUDES: 
•Encryption to keep confidential files 

confidential • Programmable keys that 
let you tum a thouwtd keystrokes 

into one • Keyboard lock • Automatic 
tum-off of your screen after a pre-set 
lime so the expensive phoophorus in 

your monitor's screen isn't etched 
or ruined • Secret ~rd 

protection and more. 

THE CRITIC'S CHOICE 
001/JVll -·~bt~p!Rllr'lfilUllRI 
//Jbrgfnrtr <Jn • Wlefk/d rigbl _...._ Bcdtmtl'sSupttKry 
lrndJWM'lct ~ .. LElll A. MllT- ....,,,, 
IBORIAno 




WHAT'S NEW 


Sanrrlr saem from Liring Videotexrs Read!I! memorwresidenl utilit~. 

enhance its Op€rat ion as a 
memory-resident program 
Ready! can find phone 
nu mbers in text and dial 
them and it will ex pore data 
to any or several popular 
tand·alone applicarions 
Thu a Ready' utlin can 

be used as a norepad for 
quick reference. as a hierar­
chical database to store in­
formarion. o r as a worksheet 
t prepare material in out­
line format for eventual use 
in o her programs (an exam­
ple would be labels for the 
left column of a pread· 
sheet I 

Ready! come with setup 
files for expor ing to 30 pro­
grams. including MS-DOS. 
Symphony Framework. 
Multi a .e WordStar l.olUS 
1·2·3 and Thi kTunk You 
can define additional export 
macros for other needs and 
install 10 configurations ar 
any o e time. 

Ano her new fea ure Is the 
abil i y to create data-e try 
orms and store hem a 
unction-key macro . Pr s· 

ing he function key mser s 
the orm in o he outline. 

en ca fi ll in he rest 
e record One co mon 

use for such a feature is a 
ca rd-file database. 

Ready! uses I 28K bytes of 
memory and wil l accom· 
modate a 32K·byte outl ine 
file. You can also reconfigure 
it to use I I 2K bytes of 
memory with a l 6K·byte 
out line. The program works 
with a mouse and suppons 
the Lotu Intel/Microsoft 
enhanced memory specifica­
tion. 

o copy-protecced. Ready! 
costs $99. Contact Living 
Videotex1 Inc .. 243 2 
Charleston Rd . Mountain 

iew. CA 9404 3 [415) 
964-6300 
Inquiry 6 16. 

Tools for Turbo 
Pascal 

a uinn-Curti has intro· 
duced a family of 

science and engineering 
software too ls for the Turbo 
Pasca l programmer. lncor· 
porating these procedures 
into a Turbo Pascal applica­
tion program helps to save 
program developmem time. 
All the software tools are 
upplied on IB 1 PC-com­

patible d isks i Pascal 
source code and can be 
compiled using IBM PC. XT. 
or AT Turbo Pasca l and 

Turbo Pasca l wi th 8087 sup­
port. rev isions 3.0 and 
higher 

The Science and Engineer· 
ing Tools package Jmodel 
number JPC·TP-006) includes 
procedures for general 
statist ics. multiple regres­
sion. curve fi tt ing. integra­
tion. FflS. file transfers to 
Lotus 1·2·3. simultaneous­
equation solving. matrix 
math. linear programming. 
daca smoothing. and graph· 
ics (line plots. bar graphs. 
scauer plots. semilog 
graphs. log graphs. and win· 
dows1. This package reta ils 
for S69.95 plus S5 shipping. 

The Turbo Pascal Data Ac­
quisit ion and Control Tools 
package (model number IPC· 
TP-007) supports the IBM 
DACA (Data Acquisition and 
Control Adapter! . Cyborg 
Isaac 41 1. and Cyborg Isaac 
911. Analog inputs can be 
sampled at up to 18.000 per 
second. Procedures are also 
supplied for analog output. 
digital input and output. 
thermocouple linearization. 
PID control. rea l-time 
graphics Jbar graphs and 
line plots). and FflS. Menu· 
driven example programs 
for data logging. high-speed 
data acquisit ion. process 
control. and real-time 
graphics let the user start 
acquiring and analyzing 
analog data immediately. 
The data·acquisit ion and 
control package is compati· 
ble with Turbo Pa sca l and 
Turbo Pascal with 8087 sup· 
port and requires the IBM 
DACA suppon software. le 
retails for 594 .95 plus 55 
shippi ng. 

Contact Quinn-Curtis. 7 
Fredette Rd.. Newton Cencre. 
MA 02159. J617J 969-9343. 
Inquiry 617. 

Touchpad Integrated 
with Keyboard 

K ey Tton ic Corporation 
has integrated a touch· 

pad with a keyboard for the 
IBM PC. XT. or AT. The KB 
5153 Touch Pad Keyboard 
supports four separate 
modes of touchpad opera­
tion. some simultaneously. 
These modes simulate cursor 
or mouse movements. trans­
late absolute coordinates. 
and suppon up to 36 
op€rator-defined function 
area The touchpad is 
capable of 3600- by 
3600-point resolution. 

The Touch Pad Keyboard 
costs $399. Contact Key 
Tronle Corp .. POB 1468 7. 
Spokane. WA 992 14. (509) 
928-8000. 
Inquiry 611. 

Digital Joystick for 
CADICAM 

T he Microstick from CH 
Products is engineered 

for CAD/CAM. CAE. text· 
editing. and graphics ap· 
pli.cations. This point-and· 
select device comes 
equipped with eight modes 
of movement. including one 
that emulates the PC Mouse 
(from Mouse Systems) and 
another that emulates the 
Bit Pad One !from Summa· 
graphics Corp.I. The other 
si x modes have an ASCII 
format ouput that you can 
interface to the host com· 
puter or term ina l. 

The Microst ick can change 
from high resolut ion Jof I. 4. 
o r 8 pans in 40961 to rapid 
cursor movement at the 
touch of a button. A full 
RS-232C serial interface is 
standard but 5-volt TTL or 
TTL inverted are available. 

Suggested retail price is 
5279.95. Contact CH Prod· 
ucts. 1558 Osage St.. San 
Marcos. CA 92069. J6191 
744·8546. 
Inquiry 619. 

l(1m/11turd o" pagt 3951 
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Take the de facto industry standard 
Mterosotl BASIC . Add the feature·rich 
M1hancements that customize 1t lor the 
Macintosh. Bnng m the developers of 
Microsotl BASIC , along with Mitchell 
Waite. Robert Lalore, and The Waite 
Group, authors ol best-selling computer 
books since the early days of micro­
oomputing. And you've got Microsoft 
Macinatioos. The most comprellenSMl 
resource available tor MICfosolt BASIC 
on the Macintosh 

M1Crosoft Macinations is pad<ed with 
hands-on tutorials and m-depth mfor­
matlOll on accessmg the Mac's unique 
charactenstics through BASIC: its 
menus. windows, bunons. · event trap'" 
programming, animation. OuickDraw 
graphics, and sound-generation 
ca pa biliUes. 

In addition to Waite's advice 911 pro· 
gramming techniques and concepts. 
there IS a wealth ol programming 
examples that are Inventive. amazing. 
and 1ristructrve: a cle\ler pan.em-maker, 
a program synthesizing a lour·voice 
Bach concerto. a tast-1TIOV1ng animation 
program. and !TlJCh more. 

Whether you're a beginner Of expert 
programmer. make the most ol Mterosolt 
BASIC. Pick up a COP'J ol Microsoft 
Mac/nations wherever books and soil· 
ware are sold.• $19.95 

Microsoft Press 
10700 Northup Way 
Bellevue. WA 98004 

' 




A·S·K B·Y·T·E 


Conducted blj Steve Ciarcia 

NUISANCE AVOIDANCE 
Dear Steve. 

As you know iunk mail has now been 
expanded to include lunk phone calls. 
hose inquiring if I wou ld like to add 

aluminum siding o my home or telling rne 
of the wonder ul prize I have rust won. 

I have heard a rumor that an incoming 
elephone signal carries with it a code that 
identifies he calling number Do you know 
if his is correct? If so. would it be possible 
to have my Apple lie answer the phone 
w1 h the modern. identi fy he calling 
number check It again t a file of known 
numbers. and hen Inform me who is call­
ing? Or could a device be constructed that 
would do his without the benefi t of the 
Apple? 

Thanks much for any information that 
you have. 

L EO W EBSTER 

Indianapolis. IN 

With the revolution currently in prog· 
ress in the telecommunications Industry. 
it won 't be long before such devices are 
creaced. In the meantime, other methods 
must be employed. 

One such method was described in the 
March 1984 Issue of Radio-Electronics 
magazine. "No More Wrong Numbers" by 
Gary McClellan describes a circuit tha t 
will seize the line when an incoming 
phone call is detected. It then waits 10 
seconds for the caller to enter a code. 
either pulse or Touch-Tone. If the code is 
correct. the device beeps for 10 seconds 
informing you of the call. If It Is Incorrect. 
the device disconnects the ca ll from the 
line. 

The nice feature is that you determine 
the code and give it to your friends and 
relatives. You can also change the code 
at will to further increase security. 

This device would provide a solution to 
your problem.- Steve 

FLUX REMOVAL 
Dear Steve, 

Over many years of read ing ham radio. 
electronics. and computer magazines. I' ve 
never come across any solid advice on 
cleaning flu x from circuit boards after a 
pro1ec is finished. 

Friends suggested using methyl hydrate. 
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but it didn't accomplish much. I tried a 
spray marketed by Rad io Shack. but tha 
also appeared to be an alcohol-based 
product. More recencly. it has been sug· 
gested that I use ca rbon tetrachloride but 
I believe that's a known carcinogen. 

Do you have any effective and safe 
recommendations? 

Ro ALO HA OS 

Hamilton. Ontario. Canada 

Denatured alcohol is a good flux 
solvent. It's mostly ethyl alcohol and safer 
than methyl alcohol. This Is the solvent 
usually used in liquid flux. but It still takes 
some time and scrubbing to clean a 
board by hand. 

General Cement makes a flux remover. 
type 22·2 70, that is available at most 
electronics supply houses. 

A couple ofalternatives you might con· 
sider are water-soluble flux and solder 
with flux that needs no cleaning. Ersln 
makes one of each ki nd: Hydro-X is the 
water-soluble kind. and Xersln requires 
no deaning. Both are available from e/ec· 
tronics supply houses. - Steve 

SOUND PRODUCTION 
Dear Steve. 

y main interest in electronics is to pro· 
duce digitally control led audio synthe· 
sizers. The problem is hat I'm unfamiliar 
wi th the musical chip market. Cou ld you 
help me in locating musically oriented 
chips? I really would appreciate it 

BARRY M. BLI K 
Sa n Bernardino, CA 

A number of companies now make 
chips with bus interfaces that can be 
used for sound production. Here are 
some of them. along with relevant part 
numbers: 

General Instrument 
Microelectronics Division 
600 West John St. 
Hicksville, NY 11802 
(516) 731-110 7 

Chips: AY-3-8910. AY.3·8912. 

AY.J-8913 


Texas Instruments 
Semiconductor Products 
POB 809066 

COPYRIGHT © 

Dallas, TX 75240 
Chips: SN76489. SN76493. 
SN76494. SN76496 

The following company specializes in 

electronic music chips: 


Curtis Electromusic Specialties Inc. 
110 Highland Ave. 
Los Gatos. CA 95030 
(408) 395-3350 

Many music synthesizers now come 
with the MIDI /musical instrumentdigira/ 
interface) port. for which some computer 
interfaces are available. Check your local 
music store.-Steve 

BUILDING A CLOCK 
Dear Steve. 

J am trying to desi@n and bu ild a com· 
pu er clock for the Apple 11 that will be 
the ultimate in accuracy. I Intend to receive 
and decode the 100-hertz subcarrier from 
radio Stat ion WWV's transmission from 
the ational Bureau of Standards in Fo rt 
Collins. Colorado. Could you give me a 
couple of clues on how ro get the signal 
from the radio int.o the clock? I expect to 
use a microprocessor to run the show, 
probably a 6502 so that I can do the 
machine-language software on my Apple 
II . Long-range plans include using this 
device for a data-acquisition port. if 
possible. 

Thank you very much for any assistance 
you can toss my way. 

LELAND Fox 
Klamath Falls. OR 

lTL Cookbook by Donald E. Lancaster 
/Howard W Sams) describes the basics 
of using WWV to synchronize timing 
pulses. The exact ci rcuit required to get 
the data to the Apple would vary with 
the amount of National Bureau of Stan­
dards data to be transferred. If all you 
need is hours and minutes. you could 
read the time data through a parallel in· 
terface usin& a PIA chip like a 6520 or 
6821. If you need more data than that. 
use TTL buffers. such as a 74LS541 or 
74LS244. enabled by a decoder and 
read 2 BCD digits in each byte at each 
decoded address. Using pin 41 {Device 

1co11 ti11~td~ 
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• 	 100 Flelda per acreen, and up to 80 ec:reene In your •lcatlon. • TUAIQ ~TM ..-~ menu-drlwn and lncludee a 
• One acreen or eighty, lhe alze of your program doesn't change. built-In 8cMlft Editor, Collator, and Generator, MCh called 

up with a alftgle k9pffokel• 	 l/O field typea of: 
• ADVANCED EDITOR:Reel, Integer, String, Che1'8Cter, Booleen. 

-	 Turbo PMca1°-11i. commanda Include: 
• 	 " Bullet-proor• data ·~try. -Block command9 for copy, flll, exchange, erase. 
• 	Clute Window-Style overlays or Full·acreen plc tu111a In -Draw tlnea In any direction with any character. 

CPIM .. MS.DOS• , or PC-DOS. -SUpports IBM color monitor and graphics characters. 
• Supporta video attrlbutn for your terminal. And YES, If you • FAST-Generatea code for 20 acreena In about 60 aecondat 

have an RGB monitor, you can create acreena In COLOR on • 	 DISK UTILITIES built·ln: 
your IBM PC or true compatible. -dlrectorlea 

• A SINGLE UNE of source COde l!Woklng TURBO SCREEN'S 	 - efUe Illes 
"display" procedure controls: • REQUIRES: 


- picture selection - TurbO Pascal any 119fllon 

- ,output to scrMI\, printer, or disk - 80x2• or larger video a<:reen 

-1/0 fleld update • AVOID software " bottleneckal" 


PASCOM 	 Start letting TURBO SCREEN™ write your 110 source code today! 

COMPUTING ONLY - Call TOLL-FREE: 1-800-243-1849 
23611 Chagrin Blvd., Suite 101 Inside Ohio call 1-216-292-8745 (lines Open 24 hours, 7 days) 

Cleveland, Ohio 44122 
Computer System: ___ 8-blt 1S.blt 

TURBO SCREEN™ Operat ing System: CP/M80 ___ PC-DOS 
package $49.95 ___ CP/M86 MS-DOS

IAoney Order Plus Ship. 
(UPS) 5.00 Computer Model: --------- Disk Format: - - ------ ­

illsa 
Total $54.95 Name: 

~aster Card____ 
Address: 

:;ard # -- ­ ---------- ­ City: _______________ State ____ Zlp ______ 

:xp. Date: - ----'--- ­ .,.----- ­ Telephone: 

Ohio residents add 6 v. % Siiiies tax. Outside U.S.A. add S20.00 U.S. Dealer Inquiries Welcome. 

·rurtio P•oc•l I•• trademark of Bolland lntema.tkln•l. IBM la• lrademark ol lnlt1111•lloflaJ BuslneN Macnlnes.. MS.DOS Is a 11.oeman. of Micro.ell. CPIM Is• treciemarll of Olgllal A-•rcll. 
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ttExP-ress Pass, 
:·.~ Don't Order Software · 
~~ Without It/ 
: .~ Express Business Software is 
· · proud to announce the intro­

;; duction of its new service, The 
· <Express Pass . 

.·.~; Your Express Pass is ab-:~ 
_. ~ solutely Free. Just call one of· 
; ~ our 800 numbers. You will . 
'>~ . • .') · receive: 
~ ·. • Express Pass· for instant · 
_ credit to qualified customers 
', . • Discount Coupon . ..worth 

: · $$ off your first ·order I 

~ ~· • Express Software Catalog 


'.:· '. • Express Monthly Newsletter, 

· reviews . .. specials 


,·, ·~~ • Exclusive industry announce­

~ ments 


- • Guaranteed lowest software 

• 	 'I prices anywhere. No hidden 

charges I 

' ·' The Express Pass 
.. } Benefits You! 

. }CORPORATIONS: 

~ ; Quick and efficient responses to 

\ ~ each of your US or International 


.: '. location divisions. 


~ ~ PURCHASING AGENTS: 
: ,S Your customer code does it all. 
·• ' Easy ordering and a guarantee that 
: j you're receiving the lowest avail· 

•.· 	 ~ able prices anywhere. Quantity Dis· 
':'i counl Prices, of course! 
I' 

. ~ INDIVIDUALS: 
., : Personalized service with a sales 
. ·~ staff eager to answer your ques­
. •] ions. Assistance In making the 

.:· :.r)~~re d~~!;~~~· 
TO ORDER CALL TOLL-FREE: 

(800) 235.J020 (USA) 
(800) 235-3021 (CA) 

(415) 382-9085 
CALL. TODAY 

448 IGNACIO BLVD., STE. 332 
NOVATO. CA 94947 

13,t;t;t#-J 

BUSINESS SOFTWARE 

Many 'tears of Experience 

Specializing in Corporate and 


Educational Accounts 
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Select/ on the Apple bus as the enable 
signal with a 74LS/ 54 decoder. you could 
read in 32 BCD digits of data. 

The easiest way to get the time into the 
Apple would be to purchase the Heathkit 
GC·IOOO clock that receives NBS broad· 
casts and outputs time data via an 
RS·232C interface. The kit sells for 
5249.95, and the RS-2J2C interface. 
GCA·I00-1. is 549.95.-Steve 

CAPACITANCE MEASUREMENT 
Dear Steve. 

I would like to build a capacitance meter 
driven by my SWTPC 6809. l would appre­
ciate your reedback on a particular idea 
I have in mind and suggestions on any 
other tack I might take. 

It seems to me that capacitance mea ­
surement might easily be done by using 
program control to apply a precision 
reference voltage to the capacitor under 
test. which has a chargeldischarge path 
through a precision resistor. Using an AID 
converter IC J shou ld be able to measure 
how long the capacitor takes to discharge 
and thus be able to calculate he 
capacitance. 

I've seen a more hardware-intensive 
scheme whereby the capacitor under es 
is part of a 7 4 t21 one-shot circu it. and its 
value is computed and displayed with 
perhaps two dozen ICs derived from the 
timing charac eristics the capacitor gives 
the one·shot circu it. 

I cou ld also use a refresher on resistor· 
capacitor time cons ants If I remember 
correct ly, one time constant for a series 
resistor-capacitor circuit is equal to R x 
C Does it take five of these time constants 
to fu lly charge or discharge the capacitor 
through the resistor? Is th is figure exact 
or an approx imate rule of thumb? 

Thank you for your help. 
KEITH ALEXA DER 

Detroit. Ml 

The conversion time of the AID con· 
verter would have to be compensated 
for. and the converter itself would require 
triggering. A simpler technique would 
use an IC timer to determine c.apadrance. 
7\vo sources for suitable circuits are TTL 
Cookbook by Donald E. Lancaster 
(Howard W. Sams/ and VIC·20 Interfac­
ing Slue Sook by V. J. Georgiou /Micro· 
signal Press). Both feature timer circuits 
based around the 5 5 5 IC and will 
measure nanofarads to microfarads. 

The 555-based circuits could be 
adapted for capacitances less than 100 
picofarads by using a TTL one-shot in 
place of the 5 5 5. TTL one-shots are more 

stable and repeatable with these small 
capacitances and consequently output 
narrower pulse widths. This technique 
does have its limits. and the results with 
extremely small capacitances may not be 
reliable. A one-shot can produce a 
measurable output pulse with no exter· 
nal timing capacitor at all bec,ause of the 
Inherent c.apacitance in the circuit and its 
connections. The capacitor being tested 
must be large relative to this parasitic 
capacitance for the results to be con· 
sistently reliable. 

The time constant for a simple capac­
itor charging through a resistor is the 
time required for the capacitor to reach 
63.2 percent of its full charge. It can be 
expressed by the simple formula: T = R 
x C. where T = time in seconds. R = 
resistance in ohms, and C = capacitance 
in farads. -Steve 

MULTIUSER CAPABILITIES 
Dear Steve. 

When I decided to purchase a computer 
o aid me in the administration of our 

parish. I found a friendly one with all the 
storage I would ever need in an Eagle IV. 
Though I am very pleased with the Eagle. 
J am not happy to hear that the company 
that made it has been battling bankruptcy. 

We would like a system that would let 
us access the IO·megabyte hard d isk that 
came with the Eagle with four terminals 
so that a number of people in our office 
could use the data on it simultaneously. 
Some hardware i ems that allow one to 
network a variety or different computers 
and terminals are on the market. but I am 
confused by most of the advert ising. 

Is it possible to take out the hard d isk 
o be used as an external storage device 

interfaced with a computer that wlll han­
d le multiusers? What is entailed since the 
Eagle uses a Z80A running at 4 MHz"' 
Does this mean that I am forever locked 
into using hardware at that frequency? 

What is the best way to gain multiuser 
capabil ities in light of what is pres.ently 
available and by using what I already have 
with the Eagle IV? Any advice will be 
greatly appreciated. 

JOSEPH DEVLIEGHER 

Killeen. TX 

Since you are not a computer expert. 
you should find a dependable computer 
store that sells high-end personallbusi· 
ness computers. 

When a multiuser computer is imple­
mented. many crftlc,al documents. lists. 
etc.. are stored in it. and equipment 

(conlinuedl 



For only $895, smARTWORK ' lets 
the design engineer create and 
revise printed-circuit-board art­
work on the IBM Personal Com­
puter. You keep complete control 
over your circuit-board ortwork­
from start to finish. 

Forget the tedium of toping it 
yourself or waiting for a tech­
nician, draftsman, or the CAD 
deportment to get to your project. 

smARTWORK · Is the only low­
cost printed-circuit-board artwork 
editor with all these advantages: 
0 	Complete interactive control 

over placement and routing 
0 Quick correction and revision 

O Production-quality 2X artwork 


from a pen-and-lnk plotter 

D Prototype-quality 2X artwork 


from a dot-matrix printer 

D Easy to learn and operate, yet 
capable of sophisticated 
layouts 

0 	Single-sided and double-sided 
printed circuit boards up to 
10 x 16 inches 

0 	Multicolor or block-and-white 
display 

System Requirements: 
D IBM Personal Computer, XT, or 

AT with 256K RAM, 2 disk drives, 
and DOS Version 2.0 or later 

D IBM Color/ Graphics Adopter 
with RGB color or block-and­
white monitor 

O IBM Graphics Printer or Epson 
FX/ MX/ RX series dot-matrix 
printer 

O Houston Instrument DMP-41 
pen-and-ink plotter 

D Optional Microsoft Mouse 

The Smart Buy 
At $895. smARTWORK' is proven. 

convenient. fast, and a sound 
value. Call us today. And put it to 
work for yourself next week. 

Wintek Corporation 1nqu1ry lC>2 
1801 South Street 
Lafayette, IN 47904.2993 
Telephone: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

In Europe contact: RIVA Terminals Limited, 
Woking , Surrey GU21 SJY ENGLAND, 
Telephone. 04862-71001, Telex: 859502 

'smAJ?J\NOR" Wrnte~· end rne W.ntek 1000 om 
reg1ilerod trodemollcs otW1ntek CorPOtollon 



At Wang In titute, ou'll find a community 
of profe ional working toward a common 
goal: leadership po ition in software 
engineering and proj · t management. 

ur M E program gives ou a practical 
foundation in ih t C:hnology, method I gy 
and management of oftware development. 
An integrated core curri ulum on i t of 
ormal Method , Pl' gramming Methods, 

Software En rineering Methods, Computing 
t m rdlitecture, Management Concepts 

and Software Project Managem nt. A variet 
of elective course are offered each eme ter, 
and two project course precede the degree. 

This outstanding curriculum is comple­
mented by a dedicated facult , a sopni ticated 
computing facility and a ountry etting out­
side of Boston. It's an excellent educational 
en ironmem for developing the kill to 
pecif , design and implement o t-effe tive 
oftware tern . 

WangInstitute 

Gradua~ Snidies 


'1A~I F. 8 1: "INESS AOllk . ' 

i!L' IN :'> PHON[ 

HOME PHONE 

ears or oftware Your current tatus : 
Developm ' nt E peri n e: 0 of1ware Profe ional 

D LUdenl 0 other 

IH 'T UJll~ 

TY 'G ROAD. TYNGSBORO. MA 01 79 617 619 9731 
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failure can put a business in disarray. You 
can imagine the disruption if the com· 
pucer has to be shipped to California for 
repairs. Therefore. you need local service. 
and this can help narrow your choices. 
You may find a dealer who can use the 
disk drive from the Eagle and save you 
quite a bit of money. Theres no 
guarantee that the Eagle's disk can be 
connected to any particular machine. 
however. since these Winchester disks 
have different standards. The dealer can 
tell you for sure. 

The IBM PC AT may soon have multi­
user capabilities. and the CompuPro line 
from Viasyn definitely does. These are 
not /ow-cost systems. but no multiuser 
system will be as cheap as your Eagle. 
due ro the added hardware required. 
- Steve 

S· I 00 UPGRADE 
Dear S eve. 

I bought a Heath HIZ·IOO a few years 
ago because I hought he S-100 bus 
\ ould allow me o pick from a \ ide vari­
ety o a d-on boards. But recently. the an­
nouncemen of the nex generation of 
microprocessor boards for the IBM PC has 
made me jealous. The new Macrotech 

0286 S-100 board is. I understand. a plug· 
in·and-go upgrade for CompuPro com­
puters. Would this work in my compu er? 

I am primarily interested ln maintaining 
compatibility (Staying in the Intel family of 
microprocessors). but I have done some 
68000 programming. and the instruction 
e or the Z8000 looks nice. I have no ex­

perience with hardware interfacing. so I 
would appreciate any help you could give 
me. 

PETER I. EDDY 
Athens. OH 

The S·/00 bus has many restrictions. 
The most severe one in the early days 
was its being an 8·bit bus. It has now 
been expanded under the IEEE--696 stan· 
dard to 16 bits. The problem is that 
boards and systems that do not comply 
with the standard are not guaranteed to 
work with others that do. Since the 
original microprocessor board actually 
uses only the 8-bit transfers requested by 
its 8085 and 8088, you can't be sure that 
the system will work perfectly in the 
J6·bit mode unless you know it has been 
tried already. Ask the dealer to verify that 
a specific board will work in a Heath 
machine first. Don't overlook CompuPro 
products from Viasyn . sold by many 
dealers. as this company sells boards 
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MS-OOS. PC·DOS. CP/M-86, XENIX, 
8086/80.86 ROM 

·,t rompil..TthaJ ha mu11y stnmgtlrs qui/' 1al11abk 
for u"()rk 

omputer Language m ~ f; bru 

real Cod ; ~lam zt general fast 
compact c~. The ben<hmaTk results below 
Slud ndu led by Maruc. The Oh tone ben<hnw 

uting 
re from a 

with· 
~lilll>. 
faster. 

impro. 

( ~I I 114 27:10 plOI } mea.su""' perlonnan e for a 
s)'SleTTli soft-...,.e instruction m · . Th n ults ar 
out regist r "ariables.. With rellbter •ariabl 
Microsoft, and ~I rk \1'1111.l ms run pr portion tel 
l~ttke and Compu ter Inna- lion show no 
mcnt. 

All systems r upgradab l b paying th di.fl: ren 
in price plu JO. 

Thlrd Pa.rt)' Rw re: There=• number of high qual· 
it support paclag for Manx for reen 
managem(ml. ~hies. database~· , and Mlft. 
" e de- lopment 

Ctree S395 Greenleaf Sl 5 
PHACT 5250 P lint 59 
HALO S250 Amber Windows 559 
PRE-C $395 Wind.ow for C 5195 
WlndScreen $149 Fir«im $295 

unScre n $99 C Utll Lib $185 
PANEL $295 Plink- 6 5395 

Dbrystone Benchmill'k 
Maro: Azt« 3.J 34 5. 760 

7,14 
11 .009 
12, 
20,40.t 

)mbolic Ddiugger 

CrtalFeaturl!t: .' \a.rue nee C86 is bundled ~ ith a poo.'erlul 
omy °'"' II clocumented productM!)• took tibnr)•routines 
;and katum.. 
Optimittd compiler 

~!aero Assanbler LI( Q,9 •Lm er 
Libranan 
l~let 

DOS. 
Int I 
C 1 Libnr)> < 
1:-> EL Hf~X IJtitil)•< 
~l i.led-rymodc < 

n:eDebu < 
I Libmy< 

$499 
$299 
$199 
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Aztec 6< Commercial ystem 
Aztec C86-d OC?\o-eloper' ystem 
Aztec 6-p Personal ystem 
Aztec 6-a Apprent.ice ystem 

MACINTOSH, AMIGA, XENIX, 

•• docummwtron • 
m M>c1· 
-cl 

CP/M-68K, 68k ROM 

Manx Aztec C k 
·1,,bnrrv hanJlmg is ''f.'TJI lleribl" 
exre/J..w th sMU u pl.·<JMm: tr•"'~ 
au'Uy /Jh' Comp.!hfiull far pcm cmrrpc&o 
celli!nt effort 

Comput..>r L.1 
z k is the mosl widely used commercial com­

pder for the Macintosh, Its qualit~. perfonnanee. nd 
compl ·teness place Manx Ail« k in a PoSition bc­
'Ond omparison, It is available in se-nal upgmlab1e 

\"ersions. 

Oplimized Crcal•-s Cllck:ibl · ppl lions 
Macro AMemblL'I' ~I~ Enhan ed HELL 

i!rla , Linker Ea.Ir ces to Ma Tuolbm 
R.e$Qurce ompiler t: , 'IX Library functions 
Oebu~s rmi1lill Emulator e) 
Librarian !ear Oeta11ed Documentation 

re Editor · tu Librar)' 
>lacRam Dis!< · UniTuols (\i.make,diff,grepl < 
Ltbrary rce -c One Year of pdates < 

Aztec 6 k-c Commercial ystem $499 
Aztec 68d-d Om-eloper' )'Stem 5299 
Aztec C68k-p Personal ystem 5199 
Ctree database (source) 5399 

UG , CP/~1·68k, 6 k call 

Appl~ a, eo odore. 
65u:, 65C02 ROM 

Manx Aztec C65 
"Tht' ~ZTF.C C sy :om 1.~ "'' of th, /inn/ '"'"' .rri! 
p.JC/m~, I hai'I' 5l'm " 

NIBB Ere-·~. July I 

ztec C65-c Pro.DOS & DO 3.3 5399 
Aztec C65-d Apple DO 3.3 5199 
Aztec C65-p ppl Personal system $99 
Aztec C65-a for learning C 549 
Azt.ec C65-c/128 C64, C12 , CPI 5399 

, Man · Son" e 
clush distributor ol Azt l'I)' telepbo°"' or mail 
order sales other than through Man ar unauthorired. 

MJUD Crou DeYe.lopme t Systema 
toSS de- loped programs are edited, compiled, usem· 

bled, and ti ed on o°"' nwhine (the H and lraM­
fened to another ma hlne (lite TA R E1) ulion.. 
This method is useful where lite tafllel mac.hint is kM r 
or more llmlted t~n lh H • Ma.ru: compilers 
:m: used heavil to ck- lop software ! r bu.ineM, 

nsumer. ienliftc. indu trial, research. and education­
aJ awlication 

TARGETS: M . C 1 , Madnlosh. C M·68k. 
C · M.SO. TRS-80 3 & 4, pple II, Commodore 64 , 

80. RO 1. xxx R ~1. " Z80 RO~I , 

65u ROM. 
The fml 1: RC ET is in luded in the price oft he HOST 

S)'Slem. Additional 1)\RCETS are 300 to 500 (non 
\' or 1000 (VAX). 

call Mast• for in rmallon on cros.s de. •IOf)ment to the 
68000. - 16. m~. . PIM K. VRTX. and 
other$. 

CP/M, RadJo hack, 
8080/80 5/ZSO ROM 
Manx Aztec CD 
1'1 •hadu/<J/,.f '-''J'\.'1'1<'7l< •u1thcJ1ft.'r•'flH wmfN/,.,.,, 

but th• ~zi, t I Cmnpd .iml l'rr1/, mwl /lt1 "~'/' 
mi'lll "•l '1111> th.: b.-!ol /'t s.: ,,, 

Micro. December; 1984. John B. Harrell Ill 

Aztec CD< (CP/M & ROM) 5349 
Aztec C 0-d (CP/M) 5199 
Ctree database (source) 5399 
Aztec C80< (TRS-80 3 & 4) 5299 
Aztec C80-d (TRS-80 3 & 4) 5199 

HowTollec mean ;rt cC ser 
To become an zt user call I.SOO.221-0440 or call 

1-800-832-9273 (SOO.TE W RE). In NJ or out..ide the 
call 201-530-7997. rders can also be t lex d to 

4995812. 
f'a)•menl lll1 be by check, 0, merican E ·pre , 

\ff , Master Card. or ct 30 to qualified customers. 
Orders can a.lso ~ mailed to Maiu ware )'Siems, 

Boo. 55. hr,-..sbury. NJ 07701. 

How To Cet M re Information 
To gct more information on Manx Aztec and related 

produ 15, call 1 -221-0440, or 20!-530-7997, or "Tile 
to Manx Software ) terns.. 

Di~unts 

Thtte are i.a I discoun Jr\ ilable IO proli 
st:udenU.. and consu lta.n discoonl is "1so a\'ailalile on 
a "trade in" basis for was ol ompeting Sl terns. Call for 
information.. 

http:8086/80.86


How to go

from 


- toDOS 
without

• • 
compronusmg 

your


standards. 

l s easy. Justg tan industry standard file a es 

m thod tha works on both. 
C-ISAM"' from RDS. 
I t's be n th X"' standard for y ars ( 1 in 

more IX languag and programs than any th r 
access method), and it's fas t b oming th standard 
fi rDOS. Why . 

us of the way i t works. Its B+ 'Ir ind · x­
ing stru tur ffi rs unlimited indexes. There's also 
automatic or manual rec rd locking and optional 
i"ctnsaction audi trails. Plus index compr ssi n to 

save disk spac and ut ac ss times. 
How can web so sure -lSAM works so w ll? 
We use it urs Ives. It's a part of INFORMIX: 

INFORMIX-SQL and File-it!"' ur b s lling ata­
bas management programs. 

For an inJi rmation packet, call ( 415) 424 -1300. 
r write R S 2471 Eas Ba shore Road Palo Alto, 
A 94303. 

Youll s e why anything less than -ISAM is just 
a ompromis . 

RELATIONAL DATABASE SYSTEMS. INC. 
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featuring almost every 16-bit micropro­
cessor chip made. 

Using a 68000 or Z8000 will likely in­
volve writing your own BIOS; since it i 
unlikely that the Implementers of oper­
ating systems like CPIM-68 have written 
a BIOS for this exact combination of 
microprocessor. disk controller. and 
video-display controller. In face. finding 
an operating system to run the Z8000 on 
the S-/00 bus with your other hardware 
will prove to be impossible. None at this 
rime wl/I run without a hard disk. 

One last area is performance. If your 
existing memories identify themselves as 
8-bit only transfer. and your micropro· 
cessor board is capable of breaking its 
16-bit transfers into two halves. you will 
suffer a large performance degradation 
rhal will spoil the tremendous power of 
the true 16-bit microprocessors. The only 
difference between the 8088 and the 
8086 is the width of the transfer. 

Remember that the more powerful the 
microprocessor. the bigger the programs 
you want to run on it! In other words. be 
prepared to add more memory to your 
ystem if you upgrade. -Steve • 

Bttwee11 Cirwil Cellar Feedback. perscmal ques­
1ro11s. and Ask BYTE. I receiw hundreds of lelte 
ead1 montft . As !IOU might ftai~ noticed. at t~e e11d 
of Ask BYTE I have lisled my ow11 paid staff We 
answer many more letters lha11 !IOU see published 
and if oflt!ll ta es a fol of researd1 

If !JOU would lifa> to share the ~now/edge !IOU 1aw 
011 microcomputer hardware wil 1 011er BYTE 
readers. joining t(1e Circuif Cella Ask BYTE staff 
would give !IOU tfre opvortunil~. We're looking for 
additional researd1ers to answer /e/lers and gather 
Circuit Cellar pro/eel material. 

l/ you·re intereiled. let us f1ear from you. 5"11d 
a short ietrer describi11g !JOU' areas of i11terest and 
4ualiflca1io11s lo Steve Garcia. POB 582 , G/115'011­
bur!f. CT 06033 

ASK BYTE. Sii'\ Ciama ans11-l't$qul'Slio11s 011I 

pub/i 

~!! arta o/ mruocomputiJJg l11r rnosl l'i'/1fl'Sfll!aln'I' 
ursr1011s rtten~·d roch n 0111(111'ill (,.. a>1siwrr.d a11d 

rd Do !f'Otl f1.a1,. a 11ag9i11g prob/rm? ~1rd 
ur ;nqui ry 10 

l\slt BYTE 
clo Sin Ctamo 
POB 5 2 
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ATTENTION: 

S100 BUS USERS! 


LOMAS DATA PRODUCTS PRESENTS: 
IBM-PC COMPATIBILITY FOR ONLY 

LDP is offering a compatibility upgrade package to convert 
your current SIOO BUS system quickly and easily to IBM-PC 
compatibility. This upgrade includes the high performance •1749· THUNDER 186 and COLOR MAGIC, IBM-PC compatible 
color graphics board. You get 10 Mhz 8086 performance, *User supplied keyboard and monitor required.256K bytes of no wait state RAM, two serial ports and a 
parallel printer port. No other S100 bus boards are 
required. Included with this set is the advanced 
CONCURRENT DOS operating system bringing PC-DOS 
compatibili ty and multitask­
ing to the system. This board 
out performs the IBM-PC by a 
three to one marg in . Gain 
IBM-PC compatibility without 
sacrificing S100 bus compati­
bility. 

THU N DER 186/C OLOR 
MAGIC SET . .•. . . $1749.00 

IBM COMPATIBLE Sl OO 
BUS COLOR GRAPHICS 
LOMAS DATA PRODUCTS presents COLOR 
MAGIC, the most complete compa ibili1y solu· 
tion ror $100 bus computer products. COLOR 
MAGIC mcludes three major hardware sub­
runctions which allow it to emulate lhe IBM- PC: 
An entirely compatible video function, an 
IBM- PC keyboard mterlace and an IBM- PC 
compatible timer in1erface including IBM- PC 
sound compatibility. HOW COMPATIBLE IS IT? 
Currently we are running MICROSOFT 'S 
FLIGHT S£MULATOR recognized as one or the 
severesi tests of compatibility. We can also di· 
reclly boot PC- DOS for the IBM- PC with no al­
terations. Other programs which have been 
tes1 d and func1ion without problems are : 
LOTUS 1-2· 3 , DBASE Ill . WORDSTAR and 
VOLKSWRITER. 
COLOR MAGJC (16K byte version) .. $595.00 

• THUNDER 186 single board computer pro­
vides a high performance 16 bu computer all on 
one board. It is an ideal companion to th 
COLOR MAGIC to provide a low cost, h igh per· 
lormance IBM - PC compatible sys1em. The 
8Mhz 80186 offers IOMhz 8086 performance. 
THUNDER 186 provides all the components 
necessary to form a comple te system includ­
ing; 256K bytes of no wait·state RAM. 2 serial 
ports, a parallel printer poft. high performance 
floppy disk controUer controls both S•J.• and SH 
drives simultan ously. full IEEE 696 (SJOO) bus 

for system expansion. The COLOR MAGIC and 
THUNDER 186 combine to provide perror· 
mance you won't find in other compatibles. The 
pnce includes the powerful Concurrent DOS 
operating system. 
THUNDER 186 .... , .. ... . ... . . . .. $1195.00 

•NV- DISK is a solid stale memory wi1h soil· 
ware to emulate a disk drive under MS-DOS, 
Concurrent DOS, and CP/M-86. NV- DISK is en­
tirely COMPUPRO software compatible allow­
ing COMPUPRO users 10 take advantage of 1he 
lower cost and battery protection support or­
fered by NV- DISK. II offers the advantage of 
high speed access and no moving parts. It can 
be battery protected to allow data to stay even 
while powered down. The board is available in 
either 5 I2K or 2 Megabyte configurations and 
multiple boards may be used to create disk 
drives with up to 16 Megabytes or Slorage. 
NV-DISK 512K, $595.00 2 MBYTE, $1695.00 

..,._,....._._..,......___~-.... ... _.. ,. __. ..... -·- • 
. -~ ..-- -~~ -~-

IBM- PC COMPATIBLE 
8100- BUS SYSTEM 
LOMAS DATA PRODUCTS offers IBM- PC 
compatible systems with performance far ex­
ceeding that available from IBM. You can pur· 
chase systems offering performance of an eight 
Mhz 8086 or up the performance of an 8Mhz 
80286. Each s ystem is capable of supporting 
8Mhz math coprocessors . Our 8Mhz 80286 
system o[fers IBM- PC compatibility while ofJer­
ing up to 2 times 1he performance of the 
lBM- PC- AT. for applications where PC com­
patib ility is desirable but higher performance 
is a benefit or requirement LDP offers the only 
viable solution. 

WHO IS LOMAS DATA 
PRODUCTS... 
LOMAS DATA PRODUCTS has been shipping 
16 b it microprocessor SIOO bus products for 
five ye.ars . We have earned a strong reputation 
for reliability and performance over these live 
years. We were running MS-DOS (SCP- DOS/ 
PC- DOS) before IBM knew the operating sys­
tem existed . We offer a wide range ol 16 bit 
o pe rating systems including MS- DOS, CP/ M­
86, CONCURRENT CP/M-86 and CONCUR· 
RENT DOS. AU our products are backed by a 
one year guarantee. We o!fer no 8 bit products 
and concentrate entirely on high performance 
16 bit systems.. Ifyou are looking for I.he highest 
performance possible on llte S100 bus, you can 
be sure LOMAS DATA PRODUCTS offer.; it. 

182 CEDAR HILL ROAD. MARLBORO, MASSACHUSETTS 01752 D TELEPHONE: (617) 460·0333 0 TELEX: 4996272 
For orders outside the U.S., contact our exclusive dealers: 0 A ustralia - LAMRON PTY. LTD., (02) 808-3666 C Malaysia - EXA 
COMPUTER (m) SENDIRIAN BERHAD, 795284 0 England - RATIONAL SYSTEMS, 0908-613209 or 0908-611349; SHARPBORN 
LTD., 018764559. 
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Contact us for other IOU' prices 011 bardu'are and softU'are. 
Next Day Air Ellra 

FREE SH!IPPING 

NO SURCHARGE FOR Ma••e• Co~ OR ~ 


Call for latest prices. 

10, 20, 33 and 44 MEG INTERNAL AND 
EXTERNA,LHARD DISK SYSTEMS 

10MEG 20MEG 33MEG 44MEG 

lntemal $395 $495 $929 $1129 

External $545 $645 $1029'$1229 
htrm•I• mounird ,.Ith lndrpcndtnt powtr uppl) and Ian. Full r 1>0 l .X or 3.X ompuiblt. Doth lntc r· 
nil and [ 1crnal boo1 from llud Oi!k. and ~-I MCKlo1crnal Oi ' indud< rxrcnd<r po•itr ••ppl )'· Th< 
•r•tcm <0 111 'rnmplctc and read1· 10 io>Ull ~·itb the H1rd Dbil. ontrollcr, Cab le , Manu11l, oftware. •.nd 
Mount ing Hird.nrc. One l'ur \\'ornn ty. 

Haff Height 

I 0, 20, and 33 Meg Hard Disks are available 
with combined Floppy/Hard Disk Controller 

Card for additional $7 S. 

CDHIPAQ CALL 
&Jlff§l!((/j}fi!@ 28G- It simply works better. 

romPAa · 
Fuunmmll rquinltnl •o 3 ( omp~q PltPri, 

$2549 

256K, 1/360K drive, 
10 Meg Internal 

ow using } Vi" shock-mounted Winche ter drive . The 
same as u ed in the Compaq Plu '". Also available with 
2 half-height drive and IO M G H0-$2749 

CALL 
IBM . 

PCAY­ : 
I 

rDlllPAQ 

61101(, 0... 3601( Dlin, 
0...10 M91 lllhnMll Hn Driw 

T.,. S.Ch p Uttlt. 

$3495 
lnd udes .\1onitor 

CALL 

Or upgrade your Compaq to a Compaq Plu r~ equivalent 
with our 31h " shock-mounted Winchester disk kit. In­
cludes Hard Disk, Controller, Cable , Manual , oftware 

l'Jand Mounting Hardware. One year warranty. $519 
With 20 Meg Internal Hard Drive-$3595 
With 33 Meg Internal Hard Drive-$4029 
With 44 Meg Internal Hard Drive-$4229 

~ ~"' ·"'::=;r::-~:.=~:..":"".:=!:.. n. ~~.. (] 
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DIAL 1 ·800·426·5150 

FOR EASY ACCESS BARGAINS. 


' Call u • for competitltt prices on la.~r qu:uitltlc• or ltAM ddpo. 

DISK DRIVES,.,.,1.,,,,, $8 
_ _ _ _ _ ____-_or 1 so____QS _ __ · -- ~1- !!~~ ~D $9 5 , 4 !'~ :_os :~_Set o1 , ..'' __!! _-=u=---t1e_·4 :~ .. ·_ ~ D 

mon:pcr2$e56fofK.9 RAMchips $3 9 Q$112Dllli2«ofS09or scSt1s1. 	 M!!!~~!~~I $85 
Quantities of 10 or 

more $75 each 

Sixi::.:::.. 

- . . 

ti:, '~ 

-'• __., 

• P:lrallrl l'\lrl • l'pgr:ad>b1< 10 .18U 
• S<rial Port • CIO<'k IC.l<ndu 
• G:amt Port • .. ortYi'lllT h.idu:drd 

lQ) PC'S LIMITED TU~~ $795High Performance 
Includes: System nit, 640K on Mother Board,Competitive Price '· ' 
-- - - 1 360K Drive, Sl51 Keyboard, 135W Power Supply. 


lulu all Major Software wl'iffff fer HM llM PC"' aH PC/XT'", 40% fuhr, wltltout ...tlfkotioM. 

(Processor) 16·bit 8018·2, 4,77 or 6.66MHl Clock Spfftl. (bpmliH Slots) :I; 7 are avallallle ill -.V. ce11flturatlH. 


5151 Keyboard 

$129 

Plug~ in10 IBM P ·-. PC/X , ompaq Dcskpro 

Irwin Tape Backup System 

Uk Fl<>ppf C..a••-olltr Carel 

• I0-} 5 ltlq Fonutttd Ca~dt1$595 • 
• Ukcl lo Com~q Dnllpro. 
• Low Power • H•ll Htiglu 

10 or more $495 each 

INTEL8087 SOLVE YOUR POWER PROBLEM. 
Math Co·processor XI-POWER 135W 

$89 

150W 

25 or more 
175 eachCALL 

8087·2-CALL 80287-CAU 119 
,,_ ....... _ ,............ _._.......... 


llMPCAr 
PRODUm 

1281 RAM s.. $39 

20 MEG ln1eraal Hard Dlik $159 

32 MEG lnt~rnal Hard Ou .. $729 


TbeK ... bllli·paf.,,._., <lltli c1r1.... 

well· u.11..S lor th< AT"' . 

ID 1, 11n•-.t ., 1111 c.r,... 


..._ .. ~........ ->ilrW-l ••...~ 


H'I l\HI ..................... ..-...... 
r •..-.....W ~i-- .. .. ......_, ..... 
•-.~ur•t'f••.....,•• • •' 

,........rt le&ln ,.,.,..-.Md•n ~-~-ft 


\ •".• ·-·- ......... _,.,.......... .... 
 PC'S LIMITED
,._,. c..,_.. ..,......., ...." ... tJ'.L....... 
.,.._ ,..._. ..,u... .,. ,.,_,.....,. ,, .., .-.... .............
~- OUTSIDE TEXAS, ORDERS ONLY, CAU. 1·800-426·5150 

,o p q, Th , IBM. Irwin, 

u d 1111.d :1.rc 1·'1.dcm=i rt~ of 
 7801 N. Lmnm, #E-200, Austin, Texas 71752 
Lhdr R:oiipcC'4 I"'" c:omp;a Bl·n . Al calls for technical support mcl imide Texas,
i\ ll l)ri:f.ld RlJDc:t att Rgbtir.Rd 


tndc:mutk"". 'l'it nc illA 
 cal (512) 452-0323 
~ ii,ijcp~'t11d~n1 uJ ~s Tele1 Ne. 9103111316 PC LTD 	 .........,411
L.I orpn1za non. 
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C·L·U·B·S A·N ·D 
N·E·\V·S·L·E·T·T·E·R·S 

ECIE·MELLO MACI TOSH USER . 
GROUP ICMU-MUGL POB 661. 5115 
Margaret Morrison St.. Pitcsburgh. PA 
15213. Monthly newsletter and mee ings. 
Annual fee· 52 4. includes subscription 

APPLE Ill OWNERS & USERS GROUP I TER· 
ATIO AL, H Joseph Dobrowolski. PSC 

x IOOO. Langley AFB. VA 23665. Month­
new lener public-domain software 

library. Annual dues: S5 

0 SBOR E USERS CWB HOUSTON (OUCH). 
POB 5003 43 . Houston. TX 772 50-0343 : 
Dan Barry. (713J 688-8149. Monthly meet­
i gs public-domain library. RCPIM and 
BBSat1713) 4 ·5619 AffillatedwlthFOG 
Send SASE 

EClAPRICOT CLUBS. Debra Danny and 
Alex Danny. 1522 7 Russell Ave White 
Rock. British Columbia V4B 5C3. Canada. 
(604) 536-0266 Separate groups for EC 
APC and PC-8201A users and for Aprico 
u ers Newsle ters. meetings 

APPLE CRACKERS (TACJ APPLE CLUB. 
RFD 2. Box 106. Lake City. M 55041 No 
meetings. communication by mail and up­
coming BBS. Disk produced each month 
wi h public-domain programs. Dues: 54 a 
month: 54 4 annually 

PROBLEM SOLVERS U A IMOUS (PSUJ IN­
TER ATIO AL. Joe and Ann Reid . POB 
3244. Scottsdale. AZ 525 7. Group for 
users or the Vietor 9CX)() and Sirius l: news­
letter public-domain software. 

GS BYTE Co PUTER CLUB I c.. orty 
Libowitz . 171 I 763-4233 . For users of all 
ypes of computers. Monthly meetings in 

Brooklyn. Y. demonstrations. 24-hour 
BBS at 1718) 837-288 1. 

TWIN Cnv ExPRESS. lames Meehan Jr . Box 
M. Mendota. N 551 50. 24-hour Com­
modore BBS at 16121 778-0506 for infor­
mation and message bases. a second line 
at 778-0594 for downloads. 

STANFORD MACINTOSH USERS GROUP 
(SMUG). 205 Thesidder Union. POB 6805. 
Stanford. CA 94305. Meetings. demonstra· 
tions. newsletter. public-domain software. 

IBM PCJR REPORT. PCjr Club. POB 506 7. 
SChaumburg. IL 60195. Bimonthly: month­
ly in 1986. Annual subscrip ion: 520. 

MADISON AREA ATARI USERS GROUP 
(MAAUGJ, POB 56191. Madison. WI 
53705 . Monthly meetings. newsletter 
group purchases. SlGs, public-domain 
software library. 

ORTHER ILLI OIS NEC USERS GROUP 
IN INECUGI. 5501 South Kenwood Ave 
Chicago. IL 60637. For EC PC- 000 
PC-8800. and APC users Mon hly 
meetings. newsletter. 

ALAMO PC 0RCA IZATIO (APCOJ I C. . 

POB 16433. San Antonio. TX 78216. For 
users or the IBM PC and compat ibles. 
Monthly meetings. 24-hour BBS at [512 1 
340-7634 . newsletter. Annual dues: 520. 

LIST ILo c ISLA D SI CLAIRlllMEX) 
GROUP. POB 43 . Centerport 1 Y 117 21· 
04 3 . Monthly newsletter and meeting . 
library of member-generated o ftware. 
Annual dues: SIS . 

SOUTHWEST PC USERS GROUP (SWPCUG), 
Bill Barker. Su ite 308. 806 East Ab ram. 
Arlington. TX 76010. (8171 261-7120. 
Monthly meetings. newsletter. and disk. 
BBS. Annual dues: S30 

I TECRATED SOFTWARE FEDERAL USER'S 
GROUP (ISFUGJ. Richard Campbel l. Room 
446-4, 300 13th St. SW. Washington. DC 
20239. Primari ly a Federal employee­
oriemed group: others welcome. ewslet­
ter. week ly open meetings. SIGs. BBS at 
(301) 948·5718. 

ARK-LA·lbc COMMODORE USERS ExCHA GE 
(CUEJ. POB 6473 . Texarkana. AR-TX 
75503. Monthly meetings and ewsletter. 
SIGs. public-domain software library. BBS 
forthcoming. • 

CWBS A D NEWSLETTERS is an 
acknowledgment of new clu6s and nl'WSletters 
received at BYTE.. Please allow at least four 
rno11/f1sfor !jOUr club's rne11tio11 to appear. Send 
information to BYTE. Clubs a11d Nrwsletlers. 
POB 372 . Ha11rock. NH 03449. 
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COMPUTER CULTURE: 
THE SCIENTfFlC. 
INTELLECTUAL. AND 
SOCIAL IMPACT 
OF THE COMPUTER 
Heinz R. Pagels. editor 

ew York Academy 
of Sciences 
New York: 1984 
288 pages. $66 

UMERICAL METHODS 
FOR ENGINEERS 
Steven C. Chapra and 
Raymond P. Canale 
McGraw-Hill 
New York: 1985 
570 pages. $34.95 

UNDERSTA DI G THE 
APPLE lie 
lim Sather 
Quality Software 
Chatsworth. CA: l 98 5 
372 pages. 524 .95 

DIGITAL COMPUTER 
FUNDAME TALS 
16th edition) 
Thomas C. Bartee 
McGraw-Hil l 

ew York: 198 5 
624 pages. $39.95 

COMPUTER CULTURE: 
THE SCIENTIFIC. I TELLECTUAL. A D SOCIAL 
IMPACT OF THE COMPUTER 
Reviewed by Kenneth W. Kerber 

T he effects of widespre~d appl ications of comput~r 
technology may not be 1ust a matter of more comph· 

cated products. new banking practices. alterations in work 
habits, or the many other ways that computers directly 
affect daily life. In his introduction to Computer Culture:The 
Scientific. Intellectual. and Social Impact of the Computer. editor 
Heinz R. Pagels argues that the computer revolution is 
causing important changes in our world view. but in such 

a subtle manner that even 
many intellectually aware 
people are ignorant of the 
changes. To highlight altera­
tions in our outlook on the 
world that are a conse­
quence of the computer 
revolution . Pagels orga· 
nized a symposium on this 
topic under the sponsor­
ship of The New York 
Academy of Sciences. Com­
puter Cu/lure is the product 
of that symposium. 

The 29 contributors to 
the book include some of 
the best-known names in 
the computer field. lohn 
McCarthy. founder of two of 
the most important aca­
demic centers of research 
on artificial intelligence (Al). 
contributes a paper on the 
need for commonsense 
abilities in some expert 
systems. Pamela McCord­
uck. novelist and author of 
Macfiines Wfio Think . analyzes 
the economic. in tellectual. 
and social promise of the 
fifth generation of com­
puters. Seymour Papert. de­
veloper of the Logo com­
puter language. participates 

in a panel discussion concerned with the impact of Al 
research on our understanding of human thinking. And 
Daniel Dennett. a philosopher who has argued that com­
puters can extend the range of our senses and our imagi­
nation. discusses the computer as a metaphor in under­
standing the human mind. The list goes on. but the point 
is that Pagels succeeded in bringing together some of the 
most important leaders of the computer revolution . 

Computer Culture includes 18 relatively short papers and 
two lengthy panel discussions. Many of the papers are fol­
lowed by transcripts of brief question-and-answer sessions 
with the authors. References are included with most of 
the papers, 

1w~ti11ued) 
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sANCilif& 

FREE Shipping on all software. Thousands of available 
items - Coll for complete pricing. 

llM , C Ill t8M PC (ompotlble
S41tt In J:TllA20M8 Hord Drtvg $1•tt512K llom 

II dr. 115681.2 MB lloppy 
Monitor. Sffi/PAAMonIta< 

$DISM 
DAIVH 

llMSOfTWAIM 
SOllCIM SUPEACAlC 111 UJ.00 
LOTUS 123 CllU 
SYMPHONY CllU 
lllMl.f CML 
MlnON fllH Fromewotio J".00 
d8ASE 11 Ut.00 
d8ASE Ml J".00 
Ma111111T1 Ut.00 
MICllOSOfT M..-lplOn IU.00 
WO<d ...... 

~r: CHUlll Oul<~<O<M :;:::: 
llSO NO c- ~ ".00......,....., ...... 
~WordS<0t Mt.oe 
WordStor 2000 US.00 
sa.lll WQllOll 17t.OO 

~~=·=o:=·=-· 

IMCllOll Express 30011200 ...... 
Volos.modem 1200 (Syr W<nty) 169.H 
MffS 1200 Jtl.00 
111008 Mt.00 
2400 CllU 
M1<romodem //e llt.00 
HOMfTIMUS 1200 llOIU OllT 
Prorno<Hm 111008 NKH 
Pr....-m1200A Ht.00 
Promodem Moc Poe lllt Jat.00 

MONITOAS 

llMD111 300A 
31DA HI-Res Ambar 
COlOA 000 H~AES AG8 

IN< 1201 HI Ae5Gr"" "M 
1200G<Mtt .,.... 

~.~~~i~=-=
Sll-12 ...... 
MAX·12 17t.ll 
TtlXllll 12111211 . ,.... 
420 (AG6) Ot.oe 
4lS(AG6J 41tM 
PWSOlllC OT·Sl01 Color 17t.oe 
OT-li103 10" HIQh fl.sAGll .....00 
DT-Ol300015"AG8Color 17t.oe 
OT-M140 14 • AG8 Color Of.II .....,.. 

MOflMll HA-10 141.11 
HR-IS, Hfl.25. Hfl.35 CML 
TwWlWriC., CML'"°"u.ao FIT CML
FX-30 • Jlt.00 
FJ:.100. ...... 
l OISOO ..CML 
OllllNITllol modell CML 
HMISOMC 1091 . . CML 
TOS1911P3SI wllra<tor lilt.II 
STilll ~ SG-10 ...... 
cmza . OU 
CllMIOll t.as.t PIW., utt.11 

llf'flll NODUCTS ...... 
OU.......
,.... 

..CIU. "'·" ...... 
OU 

. CML 
.<Ml 

171.11...... 
m.oo.......... 
1U.OO,..... 
111.00 
HM............................ 
.....,... ......... 

11.00/ 14.111 
CML 

No Chor_ge For Credit Cardi 

lELl!Z <1'550757/ANSWD IUICK--COMPUnDAD UD 

lE Orders Only

0 nt • 800/332~ 

COMPUTERBANC 
16783 Beach Bhd.. B~ Bach. CA 92847 

7141841-6180 
~~~-;:,o!::,.:v~~~.~:~~~~~ ~=-~~~r~::. ,,..,.°':1::':}'b9 wb,je(l 10 o t011. ra,,i:O\lli"ll;i t 11114 klt or~ oroett. ~ ctior911 \94 hlf uPS 1111..19 
l ab.I S ~ 00 trW-..,.m ol Of(li&r'I. OUfud& U ~ fll ol 1\% ~ ( Dlt°"'10 ,.~ .. odd O"li. Mlllr9& CCIJ 

Pr'll.•• wbJmCI ''° (~~ t'ICllll • 
( ...,... •t>.eS, (QM.Pt,ITE~ ftl ~i. ~.,.,,,.al 

BOOK REVIEWS 


Many of the contribu tions to Computer Culture are 
technical discussions of theoretical and research issues 
in computer science. For example. Herbert Schorr 
describes the field of experimental computer science. He 
argues that. in the past. computer science was more like 
engineering art than science. Computer design typically 
consisted of a succession of ad hoc improvements without 
the guidance of basic principles. In contrast. Schorr ad· 
vocates testing hypotheses under controlled conditions: 
for example. scientists might empirical ly analyze different 
computer architectures to detect which is most efficient. 
This type of research. he argues. would lead to the 
discovery of basic principles that allow a systematic ap­
proach to computer design. 

In another paper. Edward Feigenbaum raises questions 
about Al research and knowledge engineering. How can 
the computer facilitate the acquisition of knowledge so 
that human expertise can be transferred to the symbolic 
data structures of the computer? How is knowledge rep­
resented as data structures in the memo ry of the com· 
puter? How can this knowledge be used to solve prob­
lems? Feigenbaum offers detailed examples of several ex­
pert systems to clarify these issues. Other technical papers 
deal with methods of computer image synthesis. the 
ultimate physical limits of computation. and the use of 
computers in biological research . In general. these papers 
describe the technical foundation of progress in computer 
science and reveal the scientific impact of the computer. 

SOCIAL IMPACT 
Other contributors deal with the social effects of innova­
tions in computer science. Michael Dertouzos briefly 
describes special-purpose computers hidden in appli­
ances. expert systems in education and recreation. and 
advanced robots capable of sensing their environment. 
as well as other developments. Dertouzos then provides 
a balanced discussion of many purported negative effects 
of such applications. For instance. he contrasts the idea 
that computers encourage dehumanization by promoting 
a narrow. technologically based way of thinking with the 
notion that computerization offsets some of the dehuman­
izing trends brought on by the industrial revolution. Thus. 
computers can be used to tailor goods and services to 
the needs of individual consumers and may increase 
human communication through computer networks. 

In another paper. Alphonse Chapanis argues that auto­
mated systems will be accepted more readily in the work· 
place if the pace of the job is determined by the individual 
rather than by the computer. if concentration is required 
in short bursts rather than continuously. if workers can take 
rest pauses at wi!L and if the job as a whole is meaningful. 

Other papers describe what computers can and cannot 
do. how computers can be used to reorganize work. and 
how computers can be better tailored to the needs of tech­
nologically unsophisticated users. In general. these articles 
avoid technical descript ions in the interest of explicit 

l'o"li1111t4) 
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Those who insist on Ccompiler performance 
are very big on MarkWtlliams. 

And the compiler is just part of our total CProgramming~-
~~ 

-,. - These and Olher pG"'l'fful 
_C'~~ llllililies IK1"' included in lhe C 

:!\..., Programming Sj"Stem:
.;!' •make: mmpiles ool)' "tial\ fll'ttSsat')' 

from mohiple modules. a pG"'triul pro­
grammilljt djsdplinc 

• diff: identifies dffrt!rences bt'.t1''l'en l'l\'O files 
• m : macropnJttSSOr \'l:pres.o;ion <-diting 


and subl.1it01ion 

• egttp: ex1endi.>d pal tern scan:h 
• Microlli.\tM:S: full screen ediror with so1u't'e 
00\IPILER HIAT RES 
• Run.~ under MS-DOS 
• Full KemiRhan & Rilchle with rettnl 


extensioru includi11g ,lJid and c11um 

• Register 11Uiable5 IOr rasi. rnmpac1 rode 
• f\111 rNIX'" CC~libilit)' and romplelc 


libraril.'S 

• Large alld small ml-'JOOI'}' models 
• MS-DOS linker rompatibilit)' 
• 808 Sllpport 
• One-step rompiling 
• English error rnessa&\-'S 
• Rn\lable rock 
• tinker. il,Sl;Clllblcr. ard1iwr 
• Ex1ensh'C tJ1ird part)' library•suppon 

csd C SOt:RCE 0£8l1GG£R 

• DcbuJtS at Csoorce lewl witl1nut as~mbly 


languallt' 

• Separ.ne ei"aluatioo. soortt. pnlgr.&m and 


histOf) 1'l00111A · 

• Can execute 311}' C expre ' Sion 
• C:lpabililiei> of a imt.-rpmer. but runs in 

re~l time 


• Set tr.la.' poi111s oo anr statemefll or \':lriable 

19Ki Marl< ~l llC.m• Comp:lfl}' 
I N'I~ i~ " ""Jtl"nTd ,.........,,,.rt; ol llt'll l.abs. 
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Mark Wtlliams' C compiler has earned a place 
in some "ery big companies for some v ry good reasons: 
it proves the benchmarks right with the speed, code 
density, consi t nt pe.donnance and expert support 
required in proks.sional development environments. 

But a total development tool shouldn't stop with 
compiling. Or go on and on with extras that add up and up. 

Only Mark Wtlliams' C Programming Systems 
includes the csd C Source Debugger with true source 
lev I debugging to speed your programming job. 

And only Mark Williams' new 3.0 version includes 
utilities like "make" to make quick work ofeven the 
largest projects. 

From source code to final product, only one takes 
you all the way: Mark Williams' C Programming System. 
All for only S495. Ask about our 30-day money back 
guarantee when you call 
1-800-692-1700 to order today.• 
You'U be big on the total 

Programming System from 
Mark Wtlliams too. 
"In Ill inois r3ll .U! l ·6M9. 

Mark 
Wiiiiams 

• Company 
1430 Wes1 Wrighlwood 
Chicago, Illinois 60614 
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The Match For Over 400 
Software Programs • •• 
Sottware roves us 111 ac1 
Peac tree. Open Sys ems. Great 
P ins•· Small B s1ness Soltytare, 
an many ot ers recommend our 
computer torms We're compat ble 
w11 so waie rograms b•g or s all 
Toge her we your tob done. 

We'll Match Your Special 
Programming Needs with Custom 
Designed Formats. 
Forms esigned o your e ac 
spec1 ~at1ol'IS. You can ve ex.ra 
gra IC ouches colors. 
perlora11ons, parts, and much more 
C s om des,gn and 0096 so ware 
compa 1 111ly are as easyas lacing 

• acustom order Call our Forms 
--~ Consultan s . Toll Free for 

ass1s ance 1-800-328-5727 

FREE CATALOG and 
COMPATIBILITY GUIDE 

Request your FREE 32 page 
catalog complete w1lh a 

software/forms Compa11bil1ty 
Guide Call Toll Free: 

1-800-328·5727,Ext 51 7 
In Minnesota 1-800·742·5685

ffi) DElUXE 
C < J M P U T f ~~ ~ ( ) ~ M S 7764 

BOOK REVIEWS 


di cu sion of behavior I and p ychological effects of 
compurer application . 

ARTIFICIAL INTELLIGENCE 
Approximately one-fourth of Computer Culture (four papers 
and one panel discussion) deals specifically with artificial 
intelligence. The panel discussion on the impact of Al 
re earch i lhe most thought-provoking contribution in the 
book. As y u might expect. this discussion is not so con­
ci e as an article dealing with the same topic, but the inter­
action among the panel members i i.ntriguing. The panel 
consists of two philosophers (Hubert Dreyfus and John 
Searlel and three computer scientists l)ohn McCarthy. 
Marvin Min ky. and Seymour Papert). Much of the discus· 

i 

to 

ion i pent identifying important questions about Al. 
ch paneli t ha a distinct viewpoint. resulting in a diver­

ity of que tion . Among these. however. two issue are 
of overridin concern: Can machines think' If they can. 

machine th inking the same as human thinking? 
The panelists seem to agree that computers can be used 

tudy thinking. if for no other reason than to provide 
contrast with human thought processes. On the other 

hand. the sugge tion that appropriately programmed com­
puters cou ld duplicate human thought processes is much 
more controversial. 

Aside from the philosophical issues. Papert makes a very 
important point when he argues that it is dangerous to 
rea sure p ople that machines will never be able to 
challenge the intellectual capabili ties of human beings. If 
people are lulled into a ense of ecurity about machine 
capabilitie . they will be ill prepared to deal with situa­
tion in which machines become better than people at 
doing specific jobs. he ay . Whether or not the machines 

re de cribed a thinking in the e ituation . the social 
and psychological issu s raised by machine capabilities 
demand attention. 

INTELLECTUAL IMPACT 
According to Pagels. the main purpose of Computer Culture 
i to highlight important changes in our world view caused 
by the com uter revolution. So what are these changes? 
In general. most of the contributions to Computer Culture 
provide only the raw material for reader to draw their 
own conclusions. A notable exception is the last paper, 
by Daniel Dennett. Dennett draws an analogy between the 
public reaction that greeted Darwin's theory of evolution 
and current reaction to computers. While the public 
reacted trongly to Darwin's theory. Dennett argues. its 
importance wa widely mi perceiv d. People recognized 
that the theory was a Lhreat to their peac of mind. but 
in trying to deal with the anxiety. they stressed trivial impli­
cations of the theory. Dwelling on issues such as the po · 
ibility of hairy apes in the famlly tree. many people failed 

to ee hat Darwin's theory changed ou r world view. Al­
though Dennett i not explicit on th is point. Darwin's 
theory cha llenged the idea of dualism and was perceived 

[co~li11ued1 
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Now the biggest name 
in CCODJP.ilers comes in a size 

everybody can afford. 
Let's c:~ 

ldrodudng Mark W'dlimm' $75 C ~Wmt to explore C programming for the first time? Or just 
on your own time? Now you can do it in a big way without spending that way. With Lets C. 

This is no little beginners model. Lets C is apowerful programming too~ packed with all the 
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, wang 

M.ark Williams Let's C 
• 	 For the IBM-PC and 

MS-DOS 
• 	Fast compact code plus 

rt.'gister variables 
• 	Full Kernighan & Ritchie C 

and utensions 
• Full U 	 IX'" compatibtlity 

and complete libraries 
• Small memory model 
• 	 MaQ}' ~•-erful utilit~ 

induduig linker, 
assembler. archi\tr. cc 
one·Slep compil ing. egrep. 
pr. tall. •'C 

• 	MicroEMACS foll screen 
editor wlth soortt 

• supported ~· dozen.s or 
th in! party fibrarie 

• Upgradeable to C 
Programming S}'stem for 
large seale appl irat ion 
cle\-elopment 

I.et'!{ C Benchmark Done on 
an IBM-PC/XT. oo 8087. 
Program: Floating Pc)inl 
from BVTE. August. 1983. 

Ex.ec 11me in S«onds 
I.et~ C 13 .20 
MS 3.0 347.45 

0 198~ Mori< Wlllillm UNIX is a trodemuk of Bdl Libs. 

and thousands ofprofessional programmers. The one that wins the 
benchmarks and the reviewers' praise: 
"( This compiler) bas the mostprofessicmalfeel ofany package 'UJY! tested . .. " - BYTE 
"Ofall the compilers rev/,>wed, ( it) would be m:yfirst choice for product 
development"-David Wilson, PC WORLD 

And now for more big news. Get our revolutionary csd C Source 

lkie this coupon or charge by calling toll-free: 
1-800-MWC-1700. In Ill. call 312-472-6659. ------------------,


Mark Williams Let's C 

$75 
_ copiesol"l.L'l ' . :md_o:ipic:sol"csd ( ·Sourcc Ddiugger) 

:11 • 'i ,_.,.m. (m. n.'Sidctlcs add 7% s:llcs lflX. ) 


0 0...U; 0 M00<.-y ORk:t 0 V"ISI. Master<"......t 0< 


Nnerian~ 

Cilf-------- Sea<=--Zip ___ 


C2tt1 #------- - F.xp. l>.ut·--- ­

~gn:aure-------------~L-----------------­

Debugger for just 875, too. 
You can breeze through 
debugging ar the C source 
level ignoring clunky 
assembler code. 

Affordable, powerful 
debuggable. Mark Williams 
Lees is the big name C 
compiler at a price you can 
handle. Gee your hands on 
it now. 

Mark 
Williams 

• Company 
1430 wes1 WhQhtwOod 
O ncago. lllltlOIS 60614 Inquiry 206 



STANDARD~ FEATURES: 

• UHS 'AT' Com11111nde 

• CRC- 16 Error Detection end Correction 

• AUTODIAl/AUTOANSWER 

•Fits IBM PC, XT, AT & Comp•llble• 

• Progtem S.lect1bl1 '°'HOO, 7200, 
1nd 4900 BAUD 

• Operetn with elanderd uynchronou• 
communication• progrem• 

a 

n 

lnqul r I 2'l 

UPT A 96 INTEGRAL 

TO ORDER YOUR ~CONTACT YOUR LOCAL DIALER 
OR CALL US DIRECT AT (703) 620-3900 

4.LI. ORDERS PREPAID OR C.O.D. PL.EASE ADD 112.!iO S*PPING a. HAHDUNG PEii MODEM. 
VA, RUIDENTS llDO .,.. SAi.ES TAX. MAJOR CREDIT CARDS ACCEPTED 

Electrenlc Veutta, Inc. 

• 12347-E Sunrl.. Valley Drive • Reeton, Vlrtlnl• 22091 • 


Express Computer Presents: 

a DISKETTE SALE 
You CAN buy quality diskettes at low PRICES 

including a LIFETIME WARRANTY. 

SS DD .81 

DS DD .90 -Ci> 

minimum quantity 
of 50 diskettes I 
Includes: TO ORDER 
*Box CALL TOLL FREE: 
*Labels 800-437-5200 
*Envelope ask for operator 213 

• 100% Error Free MD. residents call: 
• Lifetime Guarantee 	 1-800-638-8890 

124 hours a day! 
LIFETIME Dea/et Inquiries ln11ired 

WARRANTY! 
Sand defective diskette beck end we'll replace h •z 
lif there is a defect In otlglnal materlal and workmanship! • 

C.O.D. and prepaid orders accepted 

EXPRESS COMPUTER 

1101 Valley Glen Rd. 

Elkins Park, PA 19117 

BOOK REVIEWS 

robbing human beings or their souls. In a similar man­
ner. Dennett argues. many people are itl at ease regard­
ing the noti n of Al but disguise their anxiety by making 
jokes about marrying a robot or having their memory 
tapes era ed The an xie y i a reaction to another change 
in our world view. 

Are such changes in our self-image detrimental? Den· 
nett believe that progre in Al research wi ll increase 
rather than dimini h our appreciation of the wonder and 

· complexity of the human mind. Of course. the reader may 
t agree ~ i h hi id . and the nice t fea ure of Com­

. p11ter Culture i that it provides a wealth of material for 
enera ting alternative viewpoin . 
Computer Culture i a wide-ranging collection of thoughtful 

paper by participant in the computer revolution . The 
papers are not cohesive. but this may be too much to ex­
pect from a volume with 29 contributor . Topic in the 
book shift constantly. challenging the reader to formulate 

personal viewpoint regarding the impact of computers. 
This chaltenge. if accepted, can make Comp11ter Culture a 
va luable reading experience. 

Given that values are important to an under landing of 
the impact f computer . perhap the most erious 
cri ici m f Cmnputer Culture i that the majority f the c n· 
tributors a pear o be echnological optimists. The authors 
are too inclined to ee computer application as inherently 
good \ ithout recogniz ing potentially negative conse­

u nee of the new tee nology. This is certain ly not true 
f all the con ributor However. the balanc i tipped 
learly in f vor f po it ive conclu ion regard ing the im­

pact of computer . Thi discu ion needs to be brought 
to a wider audience. As Pagels point out in hi introduc­
tion. "A technological revolution is too important to be 
left to the t chnologi t :· 

Ke11neth W. Ker/1t'r is a psycfto/ogis f ~ ' 10 condu<ts researc 1011 orga11 i~a­
tronal behavior. He works at Data General Corporat ion in Westboro. 
Massadwsel!s. He can be read1rd al 240 Ce111ral SI .. Auburn. MA 
01501. 

ETHODS FOR ENGi EERS 
ichael O'Neill 

D

UMERICAL 

numerical 
ati tician . or 

on t let the title mi lead you ; en ineer u the arne 
method a mathematician physicists. 

anyone el e who performs involved 
computations. umerical Metf1ods for Engineers i aimed at 
engineering tudents. bu t the m thod it discu se are of 
general u ilit 

Author Steven C. Chapra and Raymond P. Canale are 
of he opinion tha t you can use per onal computer to 
implement tandard numerical methods and greatly 
increase the lexibi lity and usefulness of these method 
They have oriented their book toward the sort o f explor· 

o ry and interactive approach to problem solving hat 
~co111i~ued) 
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__ 

Integrated 
Emulator, 

only $2995. 
The 12 development system 


The UDL no Is four powerful 
Instruments Ingeniously 

One more thing. Our u 
time emulation technique gives 

boxed In one. 
So why would you want to spend 
$2995 on our development sys­
tem when you could buy some­
thing really expensive? 

To begin with, the UDL-for 
Universal Development Labora­
tory-turns almost any computer 
into a powerful integrated work­
station for software and hardware 
debugging of almost any target 
microprocessor. 

Internal proprietary software 
neatly integrates an advanced 
48-channel bus state analyzer. 
An 8/16-bit in-circuit emulator. 
An EPROM programmer. And 
an input stimulus generator. 

When they see the UDL in 
action for the first time and learn 
the principal behind its design, 
engineers ask, "why didn't any­
body think of that before?" 
What can we say? 

Inquiry 2S4 

perfect transparency, yet allows 
you to work with 36 different target 
processor types without buying 
special hardware adapters. 

In sum, the UDL lets you do the 
work of a $30,000 12 development 
system for less than the cost of 
the usual personality module. 
Even companies that already 
own "boat-anchor" development 
systems are buying UDLs by the 
bundle as an economic way to 
add 12 capability. 

For complete details on the 
UDL-or for a 10-day no obliga­
tion engineering evaluation pro­
gram-please call or write. 

After all, it's not just any 
development system. 

Tho UO\. ·--l'C--~-DOS~ c-.181st0< 11T-lr. ........,. ....._,,,, .,.,.._Vj1,X~ 


Un-..i ~ l.M>orlllory-UOI. ... 
-olO.loftlnot-PC·DOS, llS-OOS. 
CP-tll. ISIS, AT-11 - 'ljt,X • • ,.._lr-o 
of 1811, lllcr-n, Dlgllal - • rel\, Intel onct Dlgllel 
f4U~Cor--. reopocllwely. 

I 

~----_..._...-.. _., - ..-.. - ­
_._..._~ -.. ------- ---­.-..-.-~-~-~ .._. -~- .._.. -~ 

Instruments 
702 Marshall St, 6th Floor 

Redwood City, CA 94063 

Tel. (415) 361-8883 

Telex 530942 


(800) 245-8500 

r.------------------,Call or send for 1 
FREE directoryof I 
cross assemblers. I 
Name 1 

Address ------,--- - -" 

Company ___ .:..:,:.-__;_:.:__--1 

Title I 

L------------------~ 
OCTOBER 1985 • B VT E 6) 



CHIPS 
II our ·hip · arc tc rd 

and priced or quick 
ale. calI u'! 

INTEL 808.,. 8028.,. 
high peed coproc. __ 
..,..,.____From Sl?S 

6 K-256K 
RAMCmPS ___ 
_ f.aU for Market Price. 

128K Piggr -back chip. 
for you r :r____ 
__call for Market Pricle. 

.\t.k'l"B Mart ~ finaocin& 
options available. A k for 
a Micro Mart Blue Chip 
Cttdll cant. lod:l)'. 

AT&T ulnr :uul Mono . Y'U:ms 
in Sl< k Stan ;u Sl99S 
COMP TER SPECIAL Of 
THE MO TH _:lll for detail!_ 

IETWORKltll/
PROTOCOL 
CONVERSION 
S A & BISYNC.P80, c;zc;1 
Mod II & 12 , ;\.Z-•I , .;rs_ _ 

n JRBO 186/UP bu:m.1. 

12 K. 808'"' ·nal lloartl 

TECHLAND lllue Lm. 
C.u111pk1e lilk · 00! 
IR.'11A .omple1e line From S8?9 

HARD DISCS 
PEACHTREE TECHNOLOG r~ 
10 & 20 Mcit imcmal & 
cx1cmll from S<l9 
lRWI frA 'OBERG Tape 
back:UP sr,11:mr _ from H9'S 

EAGATE Fa•t IO, 20. - 5 Me>t 
for P & :r___ From S 9S 
l'. GEN .omplete line_ _ _ 
____ NA•low ~- call! 
BERNOULLI TECH OLOGY 
Hard di~c ub~r tems_ S259S 
PRlAM . uperf:b1 40 & 60 
Mt.1(. for AT call! 

PRINTERS & 
PLmERS 
We h:i,·c thou and in ~tock 

PRINTER SPECIAL OF THE 
MO TH al l for details' 
HO TON I STR MENTS 
Plom: r.. and Di)lhl1.cr.< In smck _ 

MTMATlll 
EPSO. FX85/I 5___ ~W! 
EP ON L 801100. LQ1500_ 
COMREX 20. Epson com-
p~u fbl 00 ps Sl69S 
OKIDATA 192 & 193 , M 
Pa cm:uk 2-110 _____ 

OKIDATA olor printer . 
complecc line ______ 
TOSHJBA p.y;1 & 1 o_ _ 

@Cop}crighl 1985 
Micro Marl , Inc. 
Ttchnolog • Corporate Campo 
31 S9 mp1>$ Drlvt 
No~ . G~rgia 300~1 

IB1t Is a reglsltttd trademark of 
lntematioolll Business Machines 
Corporation. 

Prices are ubj«I 10 change 
wilboul 001.1« and att similar, 
but may VV)' al over 20 Mkro 
Mart lleiall lores. 
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MULTIFUllCTIOll 
BOARDS 
W • ha\'C ;i cnmplcl · line of 
Multifunction Board" compa1 i­
bl with the Porrnblc. T/AT. 
THE BOARD PECIAL Of 
THE MO TH _ c.ai1 tor detail ! 

IX PAK 6-1 -38 K , muhi un . 
1/0 Ml IE II ~hor1board • 

for Portable & ~; ----­
_ _____ Ne'K' Low Price! 

ADVA TAGE l 28K-3Mb. 
expan ion for :r_ ____ 
QUADRAM Q DBOARD 
Loodt>d, 38 K S? 9 
TECMAR PTAI '. 0·38 K. 
muhifunc. St S 
TALLTREE J·RA.M 11 ___ 
______ NA• Low Price! 

IUPllC 
CARDS 
PREVlliW tono r:iphi -1 
Her ules look-3.lik _ _ S269 
HERCULES 1ooo & Color 
.raphlcs cards . New Low Prices! 

TECMAR Graphic5 Master. 
HiRe. Color & Mono ·uppon · 
Lmu" S 9 
Q ADRAM Quad olor I & II 
color cards _______ 

• Pi RADISE Muhl-dispfa)' 
or modular gr:iph ic:­
c:irds ___ from $199 
STB .h:iuffcur c 

·olorifi _ S289 & Sl89 
IGMA or 00 for 

PG SR-12 New Low Price! 

FLOPPY DISK 
DRIVES 
1/2 HEIGHT Disk 
Drh'cs from . hul(:l.rt . 
Mitsubi"11i & TEAC. 
p . XT & T .omp;uibl 
_ ____From sn; 

TANOO TM 100-.2 
DOIDS, 360K • 
__NA, low, low pm! 

PECIAL! Two 11.2 
Ii ight Dri"e , " .. 
cibles & br:icket _ S219 

MISCBWEGUS 
MAXELi. Disk ues in a 
FREE nip . file bo S25 
DYSA Di. kCllL-S 11 

the lo\\'<! t price in the 
l A (.all! 
MOUSE SYSTEMS 
P Mouse. opilcal 
w: ·ofiwarc: _ __$139 
MICROSOFT Mouse. 
bu or ·crial mcchani :ii 
KEYTRONICS 5 151 & 
5152 ke)•boards ___ 

. From SI 9 
KE SINGTON MICRO­
WARE MaJ tcrPiccc _S99 
C RTI A cc ·sorlcs, 
Pedcs13'I. , ci.blc . Cl . _ 

HAYES Mach 11 & ~fach 
111Joysckkli _ S39/S 5 
QUADRAM Ii rofa7,er 
prim buffer 8-128K _._ 
=-~=-__._From s129 
TRlPPEUTE I BAR 



_____ _ 

--------- -------------- -- ----- ------- -

yni~izer ) !Cm for 
P . incl. keyboard & 
~ig!1\~r Sl89S 
POLAROID ~.1leue Sll9S 
PTI Ba k-up power 
upplk. •New Low Prices! 

SOFTWAIE 
SOFTWAH SPF.ClAl 
Of THEMONTH. all 
for dc1alls! ____ 

MC_. 
SORCJM/I ompl 1e 
line including Windows 
__From SZ89/eKh 

SPIUISEIS& 
lllHUlll MCIMIS 

MICROSOPT MuhlPlan, 
w/1<.-mpla1es ___ 

SORCIM uper al 3. 
v r . 2,0_ · Low Priotl 

WICEBTS& 
l1llllES 

FOX& GELLER om· 
ple1e line for dBase llllll. 
Rb -c ooo ___ 
NORTON tililk~ 3.0_ 
----=---------- $69 
ROSESOFT ProKey 3.0 . 
_____S89 

and Prim works, primer 
comrol ___,,.--­
SIDEWAYS 1nvcr1 · 
prlmou1 05 
BORLAND lclcKlckand 

IUNCS 
Z-SOFT P Pain1brush, mou · 
graµhics S9S 
DECISIONRESOUllCF.S 

hart.Master. Latesi versbl S239 
MICROPRO han 1ar__ 
MICROSOFT hart __Sl69 

CIMllmCAllllS 
MICROSTUP ro calx XVI. 
Latest version S99 
HAYES mar1com 11 __sss 

...,.oasseas 
MULTIMATE w pelllng cht.-ckcr 
& cu1orial__New Low Price!
SAM A+ _____ 
MICROSOFT Word. ew 

Manager S299 
SORCIM/J uper Project _ 
MICROSOPT Projea _ SI 5 

MIA USl MAIMllS 
all for unadvcriiscd D:u:i 

Base Managers. 
M.ICRORIM or ooo, 
R. pon Writer & Clou1 __ 

----~Low Price! 
WARNER OPTWARE Th · 
De k Organizer SI S 
MICROSTUF Info upe _ s1 9 

MODEMS 
HAYE.S marunodem 00. 
1200, U)()B & 2 00. ~ h2ve 
the bc5t 1ock in 1hc A_ Calll 
VEN-TEL 1200 Baud Half :ml 
w ro talk 5399 
POPCOM Im . & e.'1. w •oice 
& data 

MOMTOISAlm 
cars 

WELCOME 
TO THE WORLD 
OF•ROMART. 

Aworld of &iendly micro­
computer experts. And your window 
to the world of computer products, 
information, service and support. 
Or just good microcomputer advice. 

Micro Mart presents the latest and 
best-selling PC products at some 
world-beating prices. And with our 
15 million dollar inventory on-line 
to our IBM main&ame, we quickly 
know what's in stock. And how to get it to you fast. 

You'll fmd Micro Mart Service to be world cl~, 
too. IDgbly trained technicians repair and replace 
any product we sell. On-site, depot and customized 
Micro Mart Service can fit your business needs. No 
question. But if you have any questions about any 
aspect of microcomputers, Micro Mart will give 
you the answers. 

So for all your PC needs, call on the people 
at Micro Mart. They make all the difference in 
the world. "We're America's PC Specialists!' 

1-800-241-8149.-­

(404) 449-8089.-: 

----~~ ~ 

- ----- -......~ --- - ----~-____-- -. -­- .....,_-~---·------ ----- ­--~--~ 



SOLVE PROGRAMMING PROBLEMS 

THE WAY YOU THINK. 

PURE AND SYMBOL. 


APL*PLUS PC 
IS THE ANSWER. 

The shonest distance between 
two points is a straight line. But 
w1.forrunately that's not the case in 
programmmg. 

Mo t languages require you to go 
through an enormous number of 
t p before an idea becomes reality. 

That's why the AP * PLU PC 
ystem is such a dramatic and ex­

citing software tool for serious PC 
progranuners and application 
developers. 

Instead of requiring you to 
learn-and write-long-winded and 
complicated programs, APL is 
based on your instinctive ability to 
deal in symbols. And once you 

begin using APL' quick notations 
you ll find it the ideal programming 
environment for all your appLica­
tion needs. 

The incredible shortruts you get 
with APL will let you spend less 
time on drudgery, and more time 
creating. Intricate calculations and 
modeling on PC's are a snap. 

And only with AP * PL S PC 
do you get: 
• full-screen editing 
• a built-in terminal emulator 
• com1m.uucations 
• graphics primitives 
• and report formatting. 

Plus concise notation for 
programs like saning, matrix 
inversions string searching, 

and more. And the complete package 
price is just $595 with major credit 
cards accepted. 

Act now, and we' ll send you a 
free Convincer Kit. Contact y ur 
local deaJer or call 800-592-0050 
(in Maryland, call 301-984-5123) to 
order your system, or for more in­
formation about our other 
APL• PL products- from our 
UNIX.TM version to the 
new streamlined Pocket APV"' 

Or write ST C, Inc., 2115 F.ast 
Jefferson St., Rockville, MD 
20852. 

You 1l see how symbol 
PL , * WARE productS are 
o use the very first time 

y u use them. 

Problem-solvingatthe speedof thought.™ 
S1'SC :C~:a:--~nPJ~ro; ;:':~::~:;~J~i':'c~=~a~Jt~:an bill YSAd fOl COtnputttJs w•th IBM CC>n1patlb(e '1' pli1ea board A chaJacler ge~ra'°' ROM or 

• ...,,...,,.,_.,, PLUS * WA~E and Pocket APL ate tra<lematl<s <>I STSC, Inc APL • PLUS ~• a r1191s1ered •e<VI"" mar aoo r.ai:temilfk e>I STSC, Inc. UNIX Is a trai:tem Jk ol 
AT&T 8ell labo<•lorles 
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per onal computers facil itate. 
urnerico/ Melhods is well structured into six major sec­

tions: introduction and error analysis. finding the roots of 
equations. solution of linear equation systems. curve fit­
ting (least- quares and interpolative). numerical integra­
tion. and olution of ordinary differential equations. Each 
section includes mathematical background. a summary of 
important formulas. and a list of references to more 
advanced methods. The main text is profusely illlustrated 
with examples. and each section devotes a chapter to engi· 
neering case tudies. Many of these case studies are 
el mentary. so anyone interested in numerica l analysis 
hould be able to follow them . 
Chapra and Canale provide a particu larly good treat­

ment of error analysis. both in the abstract and as applied 
to specific methods. The authors describe occasions when 
errors cannot be ignored. and they suggest remedies. 

··The purpose of computing is insight not numbers:· So· 
reads the epigraph of a classic work on numerical analysis. 

urnerica/ Metfiods for Scientists and Engi'1ee'5' by R. W Hamming 
( ew York : McGraw-Hill. 1962). The insight to numbers 
ratio is critically dependent on the choice of method. This 
is the area of numerical programming where personal 
computer offer the greatest advantage over standard 
mainfram batch-processing computing styles. Chapra and 
Canale devote much of their text to demonstrating that 
convenien . interactive computers (particularly those 
machines that have graphics capabilities) can aid the pro­
cess of exploring a problem and choosing a proper 
method for solving it 

CHOICE OF METHODS 
It 	is in the area of appropriate choice of method that 

umerical Melhods for E'1gi'1ee'5' really stands out. The chapters 
on curve fitting include discussions of when least-squares 
fitting is preferable to interpolation (or vice versa) and 
what the ta istical conditions are that justify the use of 
lea t- qu res techniques. The authors point out. by means 
of several examples. how an inappropriate choice of 
method can lead to "go pel in. garbage out " They also 
emphasize that insight into numerical methods is neces­
sary even if you are using canned routines. for it is you 
who must decide whether a method will produce mean· 
ingful results: the pro ram cannot. 

Although Chapra and Canale present the derivation and 
use of numerical methods well. their explanation of these 
methods in algorithmic form is somewhat weak. Most of 
the methods they discuss are accompanied by an algo· 
rithm de cnption or a detailed flowchart The de criptions 
re too ke chy to be of much use. and flowcharts are in­

ferior to pseudocode for programming purposes. The 
authors give no-frill FORTRA and BASIC versions of 
several of the simpler methods. I have run about half of 
the BASIC programs (with a few compatibility modifica­
tions): they work as advertised. but they seem to have 
been written rather sloppily. For instance. both the BASIC 

1conti11utd) 

For Programming Profeasionals: 
an expanding family of 
compatible, high-performance, 
Forth-83 Standard compilers 
for microcomputers 

For Development: 

Interactive Forth-83 Interpreter /Compilers 

• 16-bit and 32-bit implementations 
• Full screen editor and assembler 
• Uses standard operating system files 
• 400 page manual written in plain English 
• 	 Options include software floating point, arithmetic 


coprocessor support. symbolic debugger, native code 

compilers, and graphics support 


For Applications: Forth-83 Metacompller 
• Unique table-driven multi-pass Forth compiler 
• Compiles compact ROMable or disk-based applications 
• Excellent error handling 
• 	 Produces headerless code, compi les from intermediate 

states. and performs condit ional compilation 
• Cross-compiles to 8080. Z-80, 8086, 68000, and 6502 
• No license fee or royalty for compiled applicat,ions 

Support Services tor registered users: 
• Technical Assistance Hotline 
• Periodic newsletters and low-cost updates 
• Bulletin Board System 

Call or write for detailed product Information 
and prices. Consulting and Educational Services 
available by special arrangement. 

•Laboratory Microsystems Incorporated 
Posr Olflce, Bo" 10430, Marina def Rey. CA 90295 

Phone credit card orders to: (213) 306-7412 

-OverMn Dhtrlbuton. 
Germany: Fortti-Systeme Angelika Flesch. 0·7820 Tilisee·Neustadt 
UK: System Science Ltd.. London EC1A 9.JX 
France; Micro-Sigma S.A R.L . 75008 Paris 
Japan: Southern Pacific Ltd.. Yokohama 220 
Australia: Wave·onic Assoclales, 61.07 Wilson. W.A. 
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64K S100 STATIC RAM 

$119~~ 
LOW POWER! 

150 NS ADO S10 

81.ANI( PC BOARD 
WITH DOCUMENTATION 

.____.-S4.... 9=·9- 5- - --' FEATUA ES: 
SUPPORT tcs + CAPS • U••• """' 21< •a (TMM 2016 or HM 61161 RAM•. 

$17.50 • ~~~~...~~~:.'''' IEEE 6g6 21 BIT Ealendl<I 

FULL SOCl(ET SET • UK dr1w1 onl y •pprozimotetr soo M4. 

S14 .50 • ~:,..N:o,~~~= 1!'1~ :!"1"~·~t~Tg~~~S117.~~·~ 
FULLY SUPPORTS THE , ~~~~~::;L~C:A"i.:~~~ ) (BOTH LO WER J2K 

NEW IEEE 696 S100 .AND ENTIRE BO.ARO). 
STANDARD • 2716 EPAOMt mor 1><-1n1,.llodlr>1nyollop1aK. 

(AS PROPOSEOI ' !;'"'o:.~~!d'0t:, •:,~~:o !:n~:~,A1:0!~~.:~: 
FOR 56K KIT $105 :?:k :,~,1~~.~~:r;~11 wilh your 1y11om monilor. 

ASSEMBLED ANO • ~:~~~·:.~'".~'. ::1:\•;;,· .~~~:!~~~.~r •nd 
TESTED ADO S50 • BOARD mo P>e por11111r populeled 11 561<. 

256K S-1 00 SOLID STATE DISK SI MULATOR! 
WE CALL THIS BOARD Tl-IE " l/GHT-SPEED-100"' BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN Y·OUFI COMPUTEA"S PEFIFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 

PRICE CUT! 
FEATURES. 
• 256K o:n board. ut.lng • SV &4K 

OR AM S. 
,,,........,,,_.,,.._,,.., • UH·S ntw tnl•I 8203· 1 L.S I Me mory 

...rf-ll+IK-K.'t • ~:~~~i!':~nl)' 4 Olp SwUc h 
Selectabl• 110 Porta. 

.....'+i~t+IK:::l • Runs Oli 8030 ·Of zao S100 ma.chines 

l'W~t4-l1+oa-.."'.!CJJ • !!P~fh:,l,!~ 1rM~~r:;'O~"L~/S:od 

8lAMI PCB 
! WITH C P M" 2 2 

PATCHES ANO IN$TA~L 
PROGRA M ON DIS KETTE) 

s599s 

Sla le Disk Slor•ge . 
• Pro'\li11to 1u for Baonery bactl; · up. 
• SoUware lo milf-e lh ir LS· 100 lo your 

CP M" 2.1 OOS lj 1vpl)tOtd. 
• The LS· 100 c:itow ~de-s &n. 1nc1eas.eo '" 

spe-.ed o t up 10 7 10 10 times. on 0111t 
In tenstve Solt~a re 

• Comp.art our pnc•• Yov could pay 
up EO 3 t~mes as muc., lot slmllu 
boards . 

"LS-100 s14900 
(FULL 2561( I( ITl 

(ADD $50 FOR A& T) 

r-------------------------i 
THE NEW ZRT-80 

CRT TERMINAL BOARD! 
A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD. POWER SUPPLY. AND VIDEO MONITOR TO MAKE A 
COMPLETE CFiT TEAMJNAL. USE AS A COMPUTEA CONSOLE. OR 
WITH A MODEM FOR USE WITl-I ANY OF THE PHONE-LINE COMPUTEFl 
SERVICES. 

FEATURES: 
• Us•• a Z80A and 6845 CRT 

Conlrolle-r lor IPOWerlul wideoo 
icap1bHllffs. 

• RS234' el 1Ei BAUO Ra1e1 trom 75:~~:~ri,~!';~ :~;:·~i6.o~· , 
t50 Hz ~ to 64 Hnes • 96 c h111t•cte-rt 
1.60 Hzl 

• Highe r dttnsil r rorm•ls require- up 10 
J addlllonal 2 K. 8 611~ RAMS 

• Use s N.S. IN S 82$0 BAUD R~ te 
Oen • r.d USAR T combo IC. 

• J Terml.na' Emulation MOdes. wh lc~ 
arl!' 0 1p Swnch s.e1ec labl~ These 
lnc.lyde the LSt·AOM3.A lhe He~llh 
H- 19, ind lh• B•chiw_, 

: ~~;'=f~ !:1y0 ~~~.~ 1~~j::~ytic 
• ltiveora.eo Video Capab•l1ty 
• Srnall S111; 6 5 • 91 hiC:hU 
• UpP'f'r I low· r ic• i;e wl1h desc•nd~tS 
• 'I JI'. t CharactM Matro 
• AeQu•JE!'S. Par ASCII ke·yboard 

FOR 9 IN. 
SOURCE DISI( 

(C PI M COMPATIBLE ) 
ADD S10 

$8 9 g=~AT-80 
(COMPLETE K IT. 2K VIDEO RAM I 

BLANI( PCB WITH 2716 
CH AR. ROM 2732 MON. ROM 

s499s 
SOURCE OISl(ETTE · ADD SID 

SET OF 2 CRYSTALS • ADD S7 .SO 

Digital Research Computers 
P.O. eox 461565 • GARLAND . TEXAS 75046 • (214) 225-2309 

Call or write for a free catalog on Z·BO or 6809 Single Board 
Computers. SS-50 Boards. and other S-100 products. 

TEAMS: Aoo S.l 00 oo~tai Q,oerc u,,o.er 5,5 ,1ar.1 .. SC nrt"Q g o C 0 D :le :tt.c CJ~ 
V!t.a ana r.1a "JterCnar~P ie..: Fies ada t;- i 911... Ta • '01f'-1qn o rr:h-r, '"' • Ct· i Ca"-'0:111 :ttdO 
2(1'1 P H 0,0i&r ~ ... t SSO ado 8 Sit to, 1ris.url'lnce 
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and FORTRA versions of the trapezoidal rule integrator 
dimension an array that is never used. Chapra and Canale 
have made avai lable a disk !for the IBM PC or Apple Il l 
that they cla im provides ..user-friend ly" versions of some 

f the programs in the book. I have not seen this disk to 
te t it. but the examples they give in the book indicate 
that the claim of user-friendlines is justified . 

I wou ld recommend umerica/ Metliods for Engineers to 
anyone with a moderate background in mathematics and 
programming who wi hes to learn the rudiments or 
numerical analysi . 

i flael O' eill 12 227 Dwight Way #4. Berkeley. CA 94704) lias 
been programming computers for 20 years. 

Jim Sather arlier book. Understanding 1f1e Apple 11 . was 
a concentrated exploration of every nook and cranny in 

Apple II and II computers. All of my Apple-fanatic friends 
had a copy of that book on their shetves. r am certain that 
they will b ordering copies of Sather's latest. Understand· 
ing 1'1e Apple Ill' . 

In hi foreword. Steve Wozniak remarks that the book 
" leaves no stone unturned in the search into the inner 
workings of the Apple l ie." He is absolutely correct. This 
book is a definitive work. It is a careful dissection of the 
Apple lie into its major functional components by some­
one with hardware authority and software know-how. This 
book is full of useful chematics. figures. diagrams. tables. 
and coding examples. 

Sather begin with an overview of the lie. including block 
diagrams and specifications. The next chapter is a discus· 
ion of the l le's bus structure. It also includes several useful 

tables. the most 1mportant of which is the "Mast r Ad· 
dress Decode lable" tha t con tain the important system 
input/output and memory bank-switching soft-switch 
locations. 

Th author takes an xhaustive look at system timing 
and video-scanning circuitry. He examines the rise and fall 
o f every ystem signal in excruciating detail: anyone inter· 
ested in eveloping periphera l boards for the lie should 
give this section particu lar attention. 

The chapter on video generation builds on the brief 
overview information presented in the chapter on video-
canner riming. There is more how-to material here. 

hm ever. W are shown the intricacies of mixing text and 
graphics. bank-swi tching graphics pages. and even which 
bit patterns create which colors. A colorful insert provides 
an elaborate tim ing diagram for various color combina­
tions in low-resolution and high-resolution modes. Th is 
ectlon is particu larly useful to all Apple programmers 

interested in graphics and animation. 
The chapter on the 6502 . the Apple 11e·s main processor. 

(co11ti"uedl 
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Powerful MS;.DOS Software,. 

For the IBM --PC, XT, AT &compatibles with MS-DOS/PC-DOS 2.0 or higher. 

<mly $3895 Each 

UTAH UTAH 

COBOL™ PILOTM 

ALL NEW! We believe this is the fastest COBOL compiler on Written by Prof. J. Starkweather, the languages creator, 
any micro; for example, we have compiled 4500 statements Utah PILOT exceeds all PILOT-73 standards. And it has an 
per minute on an IBM-AT. Utah COBOL is based on ANSl-74 integrated full-screen text editor for easy program develop­
standards with powerful level 2 features, including compound ment. Ideal for classroom instruction, business training & home 
conditionals & full CALL CANCEL. Speed and simplicity are study. Package includes diskette, 129-page manual & 10 sample 
certain to make it a favorite in the classroom as well as with programs. $39.95. 
professional programmers. Package includes diskette, 165-page 
manual, many examples & 16 complete COBOL source code UTAHprograms. $39.95. 

COBOL Application Package, Book 1: $9.95. EDITM 
A full-screen, video-display text editor designed specificallyUTAH for computer program text preparat ion. Completely user­
changable. it can be configured to almost any terminal & takes 
only 12K disk space. Package includes diskette & 58-page 
manual. $39.95.PASCAL™ 

Has many advanced features including: 14 digit precision, 
UTAH BASIC'v$39..95BCD math (no round-off errors), floating point 63 -64, 

Package includes diskette & 239-page manual.TRACE debugging, Arrays up to 8 dimensions, 64K strings, 

External procedures & Dynamic Module loading. Package BIGPRINT '"DISKETTE $19.95 

includes diskette & 134-page mannual. $39.95. Greal !or making signs. Requires 132-print position printer. 


UTAH software requires 128K RAM (i.e., 90K user RAM) an IBM·PC, XT, AT, PCjr. or compatible (16·bit) microcomputer with MS·DOS or PC·DOS Operating 
System. Rev. 2 .0 or higher. For 8·bit CPIM ·80 systems. asl< about our NEVADA Software Series. 

MS ts a lrademar ol Microsofl Corp IBM Is, a reg1ster"d trademark ol lnternalional Bu,.lne•• Machine$. Corp. Ulah COBOL. Utah SASIC. l)lah PASCA.L , 1J1ah PILOT, Utah EDIT. 
BIGPAINT. & Ellis Computing. Inc are lrademar 01Ellis Compu11n9. Inc. c 1985 ll1s Compullng, Inc 

r------------------------------------------------,
SATISFACTION GUARANTEED. If for any reason you're not Send my UTAH order to: 

completely satisfied , just return the Utah package with in 15 days­

in good condi tion. with lhe sealed diskette unopened- and we'll 

refund your money. There's absolutely no risk to you, so why 

wait?-order today. 


SIGNATURE----------------- ­
Please send me these UTAH Sonware packages 
(IBM-PC diskette); SHIP TO NAME---------------- ­

0 COBOL O BASIC 0 EDIT 
STREET------------------ ­0 PASCAL 0 PILOT 0 BIGPRINT 
CITYISTATEIZIP_________________Send me _(how many) software packages: TOTAL$___ 


Utah COBOL Application Book 1; BIGPRINT: COUNTRY_________________
~ 
Gatilornia residents add sales lax (6% or 6 'h%) 

HANDLINGJSHIPPING: no shipping charge within U.S.; Order now from: ELLIS COMPUTING, INC. 
Overseas add $10 tor first package. $5 each additional. 3917 Noriega Street 

0 Check 0 VISA 0 MasterCard San Francisco, CA 94122 


Checks must be 

in U.S. Dollars, 
 Phone (415) 753-0186 
drawn on a U.S_bank. 

(Sorry,noC_Q.D.s-) Enclosed: TOTAL$____

L-------------------------ELLIS COM:PUTING :_ _____
.a 
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A POWERFUL, PRACTICAL COMPUTER 
AT AN ECONOMICAL PRICE 

ANI PC 2 w ith 8 SIOt 
IBM XT Compatible 
Mother Board. 2561<. 
2 360K Toshiba Dr.. 
Mono or Color 
Cord PGS Mox 12. 

PRINTERS ACCESSORIES 
Brother HR 15 x L 339 Seagate Hard Disk 
Brother HR 25 495 Sub Systems 
Brother HR 35 725 10 Mega Byte 499 
Brother Twinriter CALL 20 Mego Byte 699 
Toshiba 1340 539 lrwlne 10MB 
Toshiba 351 1125 Bock Up Tape 499 
Epson FX 185 499 Floppy Disk Controller 59 

Monochrome Graphics
MONITORS Cord 129 

PGS MAX 12 149 AST 6 pol< with 38dK 295 
PGS HX 12 395 IBM -compatible 
PGS SR 12 525 Keyboard 99 

135 Watt Power Supply 99 
Color Graphics Cord 99 
Toshiba 360KSRC Roppy Drive 89 

(213) 921-8689 
14060 Gannet. Suite 1-103 
Santa Fe Springs. CA 90670 

IBM is a trademark of IBM Corp. 

LOW COST UNIVERSAL 
EPROM, EEPROM, PROM PROGRAMMER 

EPRO 2& u TKll U 26&.4. 271& nmu n&.13, :nae nuru 270512. &aT.12. nmu N7e6.. ei7C2$CI 

ttPROWS : 52813.. &2.B23.. HBn. HIU. 2"'41\. 44?DZ 

l<JCROS . 8? 41. 4744, e•«Hl. 111•9(H). a•~L ·~~ 

Pli01'$ CY7C Z~l . 2S2., Hl~ n2 

,, 1409 BASIC MODEL I NO l'R'JON.wTT OODUU:S. IW<V •mctk>l<. 
• - OllllOAllll 110/220• M: POUi< SIJPP~Y. ICSll<!C 
Ml:RP'.ACL XDN- XD'1. RTS. C1"S.. DTR. V!:AU"Y PJtOGR.4.M .A.ND BU.HK COMKA.NDS, llA!ltl.AL 
PllCGIWOm!G wm1 LOO: lllml'~ ACall'r:i "5lCll. l><TU. 01' ""10JlOU rollli'.&t, llSEll """""'y 
YONTIOR mR 1/ 0 nMU'GGING. FIST PROGIUJiCiaNG IWU. .mza W-."DD no tm-"i..IT'E$. L011'/'.f0Gff 
B'YTE P~MIOUNC J'O>t ldl BIT BOS, !!PROW BY'm, BtDCK. O,R CHIP EJWm. UP/DOQI LO.W 
Of ~'ltlROU. P'OlQIAT, COWPl.tf! t>OCtJMENT.&l'IONI J?iQCl..UDENC C.AD :!IC'.HPJt.lTICS, 
mee. QU.!lln' ~ m. 

( 1409 IQT PRICING I 
u ;. eK nRllYA&E. PC a xrolQiU . .11211 
21 llA + 874(X) PAllll.Y , •. • , .1160 

::n :i:I + a--m~ $'768 ,... 2• PCB •••.$200 

IU lL\ + ruu. SET or P.u!TS RO<J 
2.2 l 21 nru. .SET OP' P~ • • • .'300 
:iz 31 • l"(1U. - or P.urrs • • • .1400 
l :U I l:U. .LS'S!lmlZC .A1fl> lESftD , • •• ~ 

2" ' 22 "8!W!Hln> AllD TESTED • .t<OO 

( 1409C PRICING I 
o.:J 13A • EJ'llr)M DllPUCAtlO. • • 141M 
:w. . 33 + 87'"4. 6'751. 6755 • • teoo 

so~ mot e>.N PC- 005 Dt!tt . . t "tti 
SOmJARE l>K!VP:I PO~ llOST PC> • I "5 

CAUl'Oll!IU lmlll!lml .CD H S.W:S TU 
w.. ~ r.o.a. !A.."I JOtt. C·• 
~RCAJUJ ,uro VJS& WC:t?Tt:D 

IB&C MICROSYSTEMS I 
~~ Ml)JAYE DRJ\IJl, SAN JOSI:, c;. 9Sl20 T[I, (~08) "7- 761!5 TWX 499S38~ 
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is not so much a discussion of the processor itself as it 
is a description of how the processor works within the con­
tex t of the lie. Sather adds a section on the 65C02 . a 
CMOS (complementary metal-oxide semiconductorl ver­
sion of the 6502 with an extended instruction set that 
Apple uses in the lie and has begun to use in the lie. He 
points out important differences between the two pro­
cessors and shares the results of extensive testing of 
various versions of the 65C02. He even uncovers some 
obscure code sequences that result in intermittent pro­
gram crashes if you use NCR or GTE versions of the chip. 
which will be of interest to anyone considering upgrading 
an Apple II + with a 65C02. 

Chapter 5 alone is probably worth the price of the book. 
Here. Sather describes the 11e·s memory-management sys­
tem . ot only does he delve into the realm of display 
memory, but he describes those all-important soft 
switches. key to unlocking the lle's full 12 8K bytes. You 
wi ll probably want to read and reread the discussions on 
memory bank switching. Fortunately. Sather supplies us 
with an abundance of practical examples complete with 
source code and plenty of comments. 

The chapter on the disk controller is not for the fa int­
hearted. but it is certainly where the author earns his 
medals. He gives jeweJ...cutter's scrutiny to the entire disk 
inpu output system. Simply put. everything you ever 
wanted to know about the Apple lies disk controller can 
be found here. If it is too much for you. just turn to the 
end of the chapter where Sather provides a more prac­
tical look at the disk system: a step-by-step project for In­
stalling a write-protect switch on an Apple Disk II disk 
drive. 

Sather leaves us with a few brief pointers on Apple lie 
maintenance_ Although this section constitutes light 
reading compared to the rest of the book. the author at 
least performs a helpful examination of the 11e·s read-only­
memory diagnostic routines. and he guides us through 
trouble shooting some of the more common system 
failures. othing elaborate. but it just might save you a 
trip to the repair shop. 

You should not get the Idea that U11dersta11ding the Apple 
Ile is merely a hardware technical manual. Sprinkled 
throughout are ..hardware/software applications;· short but 
useful how-to notes that range from modifying the game 
port for controlling two joysticks to a machine-language 
program that "grabs" video data on its way to the display. 
The author supplies plenty of programming examples 
and demonstrations in BASIC as well as in machine Ian· 
guage. 

If you are at all serious about using your Apple lie. you 
must get this book. If we had one book like this for every 
computer the world threw at us. life would be so much 
easier. 

Rick Grehati isa BYTE tedmical editor. Hecan he reached at POB 
372 . Hancock . NH 03449_ 

(co11tiJ1uedl 
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Harvard 	 Quad.board Tseng Smartmodem SmartmodemChart- MasterHTPM 	 384K lntra Pak 1200B 2400
s229$259 	 5269 s399 s355 $639 

LOWEST PRICE 
GUARANTEED free I 
We will match current Diskette 
nationally advertised Ubrary

prices on most products. c­Call and compare. 

~·BDD·22~·~2BD 
In New York State call (718) 438-8057 

TERMS" 

Checks- allow 14 days co clur. Crwdi1 procaslng-add ft. COD ordanl-Calh. 


MON.-THURS. l:OOAM-8:00PM Softllne Corporation 
P.O. Box 729, Brooklyn, N.Y. 11230 

TELEX: 421047 ATLN UI 

M.0 or cenlfied check- •dcU3JIO. Shipping 8lld handling UPS surt--llOCI 13.00 

par item (UPS Blue $8.00 perltam). NY State Aaldem.-edd applicable Alea lax. 

All pricea subject to dlange. 


SUN. & FRI. t:OOAM-4:00 PM 

wlth your order 

' 
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PBX 

CONTROLLER 

P~SONAl COMPUTER 

ONLYANETWORK THIS MANAGEABLE 

A.re yoll in control of your data n twork? Or a slav to it? 
Locked into hardware t hat limits yow· optimr? 0 r­
bw·dened b~· maintenanc ? And trapped by multiple sys­
tem you can 't manage? 

The Informat ion ystem twork from AT&T lets you 
tak command. It 's t he only data network that allows you to 
integrate an l manag vour tenninals, workstation , P . 
minj and mainfram s a_<; a single corporate·\.\;de data net­
work. It's h only netw rk you can completely control. 

}~u 've got the whole network ill your hands. ISN' 
hi rar hical ;-tar topology c ntraliz sy tern administra­
t ion and main enanc _Tht hub of the svstem is a fast­
-witching Packet ont roll r_ It's link cf to all data de\'ices 
and manag - all n twork functions. So, ifone device goe­
down, the Packet ontroller k epsyour n twork runn ing. 

A y t m Control Console tap right into th Pack t 
Controlle1: From hL terminal. you can manag th n t· 
work m;ing simpl E nglish ·ommand . You can add or mov 
equipment, monitor network perfi rmance. tra k down 
faults and take corrective action-without disrupting n t · 
..vor k operation. -_ 

Wit h a special pru;sword. you can petform maint nancc 
72 B ~·T E • OCTOBER % , 

fun ·t ion from any asynchronou terminal in th sy tern . 
And you have the option of remote maintenance from one of 
ow· rvice centers. I rive you multiple point of control. 

You 've gotplentyoffle.xibility. I links th device in 
your network with twisted t'Opper wire and fib r optics. lt 
u ·es ow· P1 mise · Di tribution y tern wir ing cheme 
which allow easy modular growt h. 

I N is fl x.ibl and open to change. tart with as few as 
50 d vice and let it g row. I N' pen architecture allow 
you to easily add on n w devices and new technologie as 
the)1 emerge. I N can take things as they come. 

Linking mult iple Packet Cont rolle1 lets you ex-panel 
I N to any size networ k. You can grow across one premise 
or aero ·- the countr y. And no matter how larg your net­
work g ts. you choos th m ans of control- centralized or 
dis tribu d. \\ 1th I N you're th boss. 

Thu can bridge the C(mimunications gap. What hap­
pens toy w· PBX? P networ ks? Data proce ing y · 
terns . And aU that hardware from Big Blue? I N get them 
all on speaking- terms. 

You can Jjnk !SN wit h the AT&T System 85 or AT&T 
ystem 75 PBXs. Whatever you have-data pro · ssing 



LETS YOU BE MASTER OF YOUR UNIVERSE. 

equipment and office automation equipment; isolated 
Ethernets;· AT&T's TAR LAN PC Network and 3B Net; 
smart and dumb- IS gets it all wor king together. All 
sh;u·ing the same resow-ces. With you in tot.al control. 

Ami what about those IRM 3270s? ISN makes them 
work even hm·der. Now \·our 3270 terminals can access 
mult iplP IRM host . An(! !ow-cost clumb terminals can do 
the same. Asvnchronous and svnchronous traffic can travel 
thmugh youi: net work with the same speed and efficiency. 

Thu can handle heavy traffic. J, maintains a high 
end-to-end transmission speed of .64 mbps. and a high 
throughput rate even when traffic is at its peak. 

Long message;;: or bw-sty transmissions-ISN's been 
engineer d to handle it all. A unique centralized short bus 
and p rfrct scheduling acce"-S method permit mess.ages to 
trav l thmugh the network almost instantaneously. And 
arrive with their integrity intact. So there's no waiting. 1o 
bottlenecks. No retransmitting data . 

Thu 've made the right connection. AT&T has a history 

sales and service people are with you every tep of the 
way-planning, designing and maintaining a network that 
\Vil\ meet yow· busine s need today and tomorrow. 

ISN reflects AT&T's better approach to office automa· 
tion. To learn why it's the right choice for your busine s, call 
yow· AT&T Information ystems Account Execut ive, or 
1800247-1212. 

1 ~"\.'JAT•T r nf·lfTTl~tion::;;, ,...~.t· frl.:' 
~ : h1.· mt.·l 1.. :1 ,-.1ll-<tr·ri:d traCtt~m~u-k .~f x (·rv' l'i 1ri 1. 
I H\ l t~ ;.in !'l:o<kn"11lr.cui1· rn.lr k l~f In -.· r'n•U••it: ~al Ru:1'frK'~'i _\ta~hirM..~('1._1rp. 

ATs.T 
The right choice. 

of solving complicated networking problems with 
intelligent. solutions. We know how to tie it all together. 

And we kllow how to work with you. Ow· professional 
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IN RODUCINC THE ~=testern ~~- ' 
ewe.st Compatible in the Personal Computer 

1 larketH! By the EM Manufactur r of the lost 
Advanced IBM PC Comparible - Th "We.stem 
PC Turbo:· 

some OUtStandlng Features 
Of th "westem AT': $2795. 

• 	 6MHz or Optional 8MH2 CPU 
• Up to lMB RAM on the Mother rd 
• 	 l6MB in ystem Protected Vire 


Address Mode. 

• 	 JI 


a 

uu.~· 1vfarh Co-Processor 


nchester Disk Memory 
. 1 Parallel 

• 1 nal 4 Serial. I Game Port 
• 	 20-60MB Tape treamer Back-Up ----· 

some OUtstandlng res $ 
Of ttte "western PC TUrbo'':... 1495. 

• 	 ual Clock Speed of MHz-4. 7MH2 Giving 

65% Faster Operation. 


• 	 Up co LMB RAM on the Mother Board. 

Optional RAM Disk So twal' co Address 

above640K . 


• 	 1 Serial. 1 Parallel Port on the Mother Board . 
• 	 pri naJ Clock Calendar and 1 Serial Port. 1 


Parallel Pon on Floppy Disk Controller. 

• 	 10. 20. 40MB Internal Winchester Disk Capability. 

lll\,rc: l\,•rq1..tnnltuJomw:rli. ntt MM Ccwr 
l t1nkuiirn l)c.a ,.. " ~kl)fllll' 

~iestern L:omputer 
1~1 War""' Ai..c W rnf11 Co1pm 10 Pm k Su11 e B 

l os11n CA 92'680 
rH 1 $44 4740 4 .t1.t3 ~.1.a u .a 

TELEX 7 13• 
4n 'li ""' rBac Wes1~rn Comp 

Inquiry 360 for End·U ers 
Inquiry 361 for DEALERS 0 LV 

BOOK REVIEWS 

TALS 16th edition) 

Reviewed by John V. Olson 


T he fir t edition of Digital Computer undamentals was pub­
lished in 1960 when most computers were large 

machines found in research institutions or university com­
puting centers. There were few small machine : mechani· 
cal calculators were still in wide use with trained tech­
nicians or graduate studen s literally cranking out the data 
in scientific tabs. The current edition. the sixth and most 
extensively revised. arrives at a time when computers are 
a ubiquitous adjunct of our culture. A generation of pro­
fessionals in business and science have been overtaken 
by the revolution: these machines are as familiar to our 
children as radio and television were to us. 

Digital Computer undamenlals serves as an introduction to 
digital computers for engineers and computer science 
students in their second or third year of training. Because 
of its breadth and clarity. it could lso serve as a useful 
reference for the manager or scientist who is old enough 
to have missed formal training in computer design and 
yet wants to keep up with echnology and jargon Author 
Thomas C. Bartee covers the fundamental aspects o com­
puter architecture and logical design and also shows. 
through simple examples. how logical design is imple­
mented in actual circuitry. The emphasis is on small 
y terns. with e ailed discussions of such currently 

popular microprocessors as the Intel 808818086 family 
and the Motorola 6 000. 

Bartee begins with a discussion of the basic features of 
digital computers and how they are programmed. He 
defines the fundamental components of a computer that 
he'll treat in the rest of the book: arithmetic and logic unit 
JALUJ. memory elements. control unit. and input/output 
devices. He also discusses number systems. Boolean 
algebra and its realization in electronic gates. and logic 
design that includes shift registers and counters. ext the 

uthor explains the component pars of the AW. memory. 
and inpu output devices At the end of the book he covers 
control circuitry. bus structures. and organization of a 
digital machine. 

The diagrams and figures are correct and easy to read. 
perhaps a testament to the many editions thi book has 
undergone. Bartee includes copies of several common 
spec sheets supplied by manufacturers of certain inte­
grated circuits. While this provides a sense of familiarity 
with current design. their inclusion seems extraneous to 
he material in the chapter. One example is the FPLA pro­
gram table in chap er 3. Only a few of hese ex ernal docu­
ments are included. and they are often part of sections 
flagged by the author as material that is not necessary 
on a first read ing. 

The author's approach to design is especially good. For 
example. in a chapter on the ALU. he begins with the con· 
struction of simple adder circuits for binary numbers usin 
several arithmetic structures: he proceeds in a natural se· 

1co11tim1tdl 



Lowest Prices Ever On Diskettes 

Certified 1000/o error free 
Covered by a Lifetime warranty 
Manufactured with Reinforced hubs 
Supplied with White Tyvek sleeves 
Supplied with User ID labels 
Meet or exceed all industry standards: ANSI ECMA IBM ISO 

We sell the same diskette 
that major software 
p ublishers. computer 
manufae1urets and 
diskette marketers buy 
calling them their own, 
Why pay more when you 
can pay less. 

Digital Disk brand diskettes. Special Value Savings On .. . 
01q1ra1 Disks d1s1<.e11es are for use on these famous brand computers such as IBM PC. XT. AT Compaq, 
AT&T. Zenith. Tand\( Cannon PC. Atari. Commodore. Corona. Co/umbra. Eagle. Tava. 

5-114 Soft-Sectored, 
Single Sided/Double density floppy disks 
Bulk quantity shipment of 

20 i tems S. 79 each SO items S. 76 each 100 items $. 73 each 

5-114 Soft-Sectored, 
Double Sided/Double density floppy disks 
Bulk quantity shipment .of 

20 i tems$. 89each SO items S.86each 100 itemsS.83each 

Floppy Diskettes for the IBM/ AT and compatible 1.6 megabyte diskettes 
Dysan VHR-2 
Box ol 10 S 48.75 

Brand name diskettes at these most attractive prices 

Dysan 
SSI DDBoxof10 $19.95 DSIDD Box of 10 S24.95 

3M 
DSIDD Box of 10 S 17.95 

XIDEX 
SS/ DD Bo:x of 10 $10.95 DSIDD Box of 10 $13.95 

Special Offer Packaging on Our Digital Disks Name Brand Diskettes 
Digital Disks Ten Plus Pac s12.95 
10 Double sided diskettes in an attractive plastic library case 

Digital Disks Fifty Plus Pac s50.00 
SO Double sided diskettes in an attractive plastic library case 

Large Volume Discounts To Corporate Buyers 

Terms: Shipping: 

Prepaid checks. money 01ders. VISA. Mas1erCard Add $3.00 per each 100 or fewer d1Ske11es. 

or apprO\IOO company purchase orders are WS4 


lllrf!OJs resrdems add 6.5% sales taaccepted. No surcharge for the use o/ VISA Ol 
MasterCard Due to out IOw. tow prrces and B 


.· Hours: assorance Ihat alt merchandise rs new. unused ...~. 
product. all sales are final. Monday thru Frrday 

8:00-5:00 Central Standard TimeHow to order: 


Call Toll Free 1·800·336 ·DISK In lllmo1s 312·789·0645 


More Memory for your Money 

10 East 22nd Street 
Lombard. Illinois 60148 

Inquiry 321 OCTOBER 19 > • BYTE 7S 
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MOST IMPORTANT PC 

ADD ON YOU CAN BUY 


I TE RfACES UP TO S OUTSIDE LINES WITH 12 TELE.PHO ES 


AL XI S. THE PHONE SYSTEM FOR SMA LL 8 SINESSES 


• 	 h speaks lo you 
• 	 h' user proframmable 
• 	 h records al phone calls & number dialed 
• 	 Reslrictt any number or prefix such as 411. 916 
• 	 Alexis uses standard touchtonc telephone. offering access to all 

feature and lines 
• 	 A caller can retrieve information from the P · diskeue using his 

phones keypad 

Alexis does not need a PC. but Interfaced with one. 
will open a whole new world without interfering with 
the PC s operation. ~ 

~ Adax. Inc. 

INTELLIGENT COMM UNICATIONS FOR ENTERPRISING BUSINESSES 

BUY A BIT AT ATIME. 

You'll be amazed at what you'll find in The Computer 

Museum Store Catalog: micro-circuit jewelry, tote bags, core 
memory scarfs. books, chocolate "chips"and much,much more. 

So why delay a bit longer? Send for your free 
...-:--:- catalog today. 

19 1 - - -----=--=-~~-]NA-ME~~----==-
STREET------------- 1 

CITY _____ STATt __ZlP---1I MAIL TO: 

I
The Computer MLJSeum Store I 
Museum WharJ TheCompu:teJMuseum
300 Congress Street 

6171osto11.426MA 02210 - 0 __._t __ _ ..___~0 --N- -:J·2800 -"'8--"'---......__~
~- ~-

BOOK REVIEWS 

quence to build larger structures from the elementary 
ones. H then shows the logical design of a binary and 
BCD ( inary·coded decimal) adder. After introducing the 
concept of a shift operation and its implementation in a 
hift regi ter Bartee develops the generalized ari thmet ic 

uni t and dis u e multiplication and division. Similarly. 
he de cribe the nece sary logical operations succinctly 
in terms of a few basic gates and fli p-flops. Bartee also 
di cus es the refinements nece sary to achieve high-speed 
arithmetic. 

RESERVATIONS 
Of course. no book is without faults. I wonder who the 
author had in mind as his audience. Digital Computer Fu"­
damentals contains a great deal of introductory material. 
and much of it is dated. For example. the mechanical 
detail of a paper-tape reader have only hi torical interest 
these days. The careful descriptions and phOlographs of 
data termin ts or telephone mod ms seem out of place 
in a text that discusses the intricacies of the timing of bus 
ignals for the Motorola 68000 microprocessor. Readers 

who do not know a terminal when they see one are prob· 
ably not ready for the etails of AW or bus design : those 
interested in such designs are surely fami liar with data ter­
minals and tape drives. 

Another awkward asp ct or this book comes with the 
author's attempt to introduce the elements of program­
ming in chapter 1. I doubt that the nonprogramming 
reader could make much ense of thi material. However. 
if the reader i fam iliar wi th some a sembly language. the 
concepts in the book flow very naturally. l found the four­
page introduction to Pascal to be completely irrelevant. 
ven in the first chapter. Further. Pascal is never mentioned 

aga in in the book. 
The detail about keyboards. terminals. and tape drives. 

as well as the hesitant introduction to programming. weigh 
li ke excess baggage on the reader. Perhaps the author 
tried to capture a broader audience by including material 
commonly found in more introductory texts. These pieces 
do not mesh with Bartee·s fi ne treatment of design phi· 
losophies and hardware implementations in digital sys· 
te rns. The introductory and historical material is useful to 
the reader in terested in design. but for the reader new 
to digital machines. the design segment must appear in­
com prehensible. 

These are but small points. The strength of this book 
he in the cl ar presentation of the design details that must 
be considered in digital machines. Certainly Digital Com­
puter Ftmdamentals wi ll not make anyone a digital engineer. 
but reading it wil l enhance any technically competent per· 
on· understanding of digita l machines. • 

Dr. John V. Olson is a consultm1t in digital signal processing. He 
currently conducts a research program al tile U•1iversily of Alaska 
st udying /011;.frequency geomagnetic rn4'salim1s. He can be 
reached al Black Spruce Systems. 1543 Samit Lnop. Fairbanks. A K 
9970 1. 
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Call for programs not listed Technical & Other Info. (602) 246-2222 

TOLL-FREE ORDER LIN 1-800-421-3135 
SOFTWARE 

--DATA BASE M'ANAGEAS-­
Alpha Oat.a Base manager • . . . . $185 
Clout 2 ...... • ...........•...... 129 
Condor Ill .. . •••. . .•••••••••.... . 289 
Fox and Geller Quickcode ...... . 139 
Fox and Geller Quickreport ••••.• 139 
Friday .......................... 159 
Knowledgeman ........ •••••••.. . 225 
K Paint ......•.........•••....... 80 
K Graph ... .•• ....... •••••••..• . 135 
K Text ••.•••••.••. . . . . . •••. ..... 135 
K Report . . . . . • . . . . . . . . . . . . . . . . . • 135 
Nutshell ..•...••••....•.•. . ....... 55 
PFS: File .... .• ........... ••.... . . 78 
Power Base 2.1 ... . .............. 249 
RBase 5000 ..•..... .. ..... ...... 339 
Think Tank ..•••...... .. ..•.••.•.. 98 
Tim IV •.••• •• •..•.. ... .. .• •.. ... 219 
-­WOAD-PROCESSING-­

Leading Edge w/Merge •••••••••.. 85 
Microsoft Word ...........• •.. ... 225 
Multimate . • . ••.. ..... ..••••••••. 210 
Oasis Word Plus .........•........ 85 
Peachtext 5000 •........••••••••• 145 
PFS: Write •••••• ... ••.. .• •....... 78 
Random House Spell Checker .. ... 38 
Samna Plus •••••. ...• •.•••• .... • 315 
Samna 111 3.0 .... ....... .... ..... 275 
Volkswrit.er Deluxe ....... ••.. ... 139 
Word Perfect 4.0 ................ 195 
Wordstar . . . .. ... .. .... .. ••..••.• 170 
Wordsta.r Propao ................ 240 
Wordstar 2000 •• ........• • . ••..•. 238 
Wordstar 2000+ ...... . ....••.. ... 285 

-SPREADSHEETS-­
Microsoft Multiplan .......•...... 110 
PFS: Plan . .. .• . ...... •...•••..• .. 78 
Supercalc II ..................... 145 
Supercalc Ill .••.. .... . ...••..... 159 

--ACCOUNTING-­
BPI Accounts Payable . .......... 299 
BPI Account Receivable •.••..... 299 
BPI General Accounting ......... 299 
BPI Payroll .•.••..... . .. . .•..... . 299 
Cyma ........•.............•... C..I 
Dollars and Sense ........•....... 95 
MBSI •.......•............. • ... Call 
Tobias Managing Your Money ..... 95 

TCS. Big Four equlvelent o f Peec:h­
tree Serles 4 - Specially augmented 
and customized for your IBM PC 
Terminal and Printer - GL. AR. PA. 
AP, CP/M-80, CP/M-86 for PC XT, 
DOS 1.1, 2.0. 
Each Module $65 For All Four $249 

--INTEGAATED-
Enabte ........... ........ ...... C.il 
Smart Software .................. 495 
--TRANSFER PROGRAMS-­

Crosstalk XVI .... . . ........ . ..... 90 
Hayes Smartcom ..... •.•... .. . .. . 81 
Move-II ••••.•.......•••••..•..••. 79 
Remote ..•...... ..... • . ... .....• 100 

SOFTWARE 
- -GRAPHICS--

Chartmaster . . . . • • • • • . • • . . . . . . . $239 
Or. Halo ....... ...•.... ... ..•.••• 85 
Energraphics w/o Plotter . ........ 189 
Energraphics w/Plotter .......••• 271 
Fontrix •• . • ••. ••• ••... . . ...... •... 99 
Graphwriter/Combo ..•...•••• • •• 325 
Microsoft Flight Simulator . .••••.. 32 
PC Paint Brush ................... 89 
PFS Graph ....................... 71 
Signmaster .. .•••••• .. ••• .• • •• • .. 175 

--LANGUAGES-­
Concurrent PC/Dos ......•••... 178 
CP/M 86 ......•........••••••.... 35 
Fortran 77 ...... . ............ ... . 208 
Lattice C Compiler ... . .. . .. .•.. . 245 
Lattice Run C Interpreter .•••••• . . 19 
Microsoft Basic CompUer ..•... .. 225 
Microsoft C Compiler .•••........ 239 

HARDWARE 
STB Chauffeur Board •.. . .. ..... $255 
STB Mono Board .. .. ...... ...... 155 
AB Print Switch .. ... ••• .... •.•... 75 

-COMPUTERS-­
Sperry PC Mono 256K Dual Drive 
Serial Port. Clock. MS/DOS 2.1 1 
. . .............. .. . ... . . . . ... 1650 

IBM PC-AT .. . . . . . . • • • . • .. . . • .. C.il 
- - PAINTERS--

FREEi PRINTER SET SOFTWARE 
Purchase an Okidata, Epson. Gemini, 
Citizen or Toshiba printer and 
receive at no charge a menu driven 
program to set print characteristics 
or to make your computer function as 
a c;orrectin.g typewriter. Retail value 
$35. Available for most disk formats. 

Microsoft Fortran .. ... •.. .. ...... 210 CITIZEN 
Microsoft Macro Assembler .. . . .. . 19 MSP-10 ... .... ....... ..... ...... 275 
Microsoft Pascal Compiler ...... . 185 MSP-15 •....................... c•1 
Multi Halo ••.••. . ..•..•••• . . .... • 140 MSP-20 •••••..•.••......•.••.... 425 
- -PROJECT MANAGEMENT-- DAISYWRITER 2000 ...... . ...... 7t5 
Ha.rvard Project Manager .. .... .• 199 EPSON - Call on aH models 
Microsoft Proje<:t ................ 150 JUKI 
Total Harvard Project ............ 2S5 Juki 6100 .... ... ... ......... .. .. 349 

-UTILITIES- Juki 6300 ....................... 885 
Copy. 11 PC 22 Juki Tractors . . .... . . .. .......... 120 .•••••.•••••.•......•.. NEC 
Copywright .......•••.•.....••••• 45 3550 1--­
Norton Utilities 3.0 •••........•... 52 · • · · · · · · · • · • • • · · · · · • • · • • • · "'"" 
Prokey - 8850 ... ....... .. . .. . .. ...... .. 1349 

· · · · · · · · · · · · · • • · · · · · · · · · • • · •" P2 Para.lie! . . . . . • . . . . . . • • . . . . . . . . 525 
Superkey • · • • • • • · • · • • · · · · · · · · · · · · 39 P3 Parallel •••••.. .•... .. . ... . .. . 725 

HARDWARE OKIDATA - Call on all models 
PANASONIC 

BUYS OF THE YEAR 
Expans ion Board 0 to 576K . . . $69 
KB5151 Keyboard Equivalent .. 89 
Hercules Graphic Board 

1091 . ............... .. ..... . .. .• 258 
1092 ...•...•••• . ••••• .. .. . ..... C• I 
1093 .. .... .•.............. . ...•. 515 
KXP3151 ........................ 455 

w/Par Port Equivalent . . .. 
1 Year Warranty - 30 Day 

Return Priviledge. 

118 SILVER REED 

-MODEMS-
Anchor Express ................. 245 
Hayes 1200 • . . • . . . .. . . .. • • .. • .. C.il 
Hayes 1200B ................... C•I 
Hayes 2400 ..........••••••..... 595 
Promodem 1200B ............... 215 
Promodem 1200 . ... ....••.•..... 309 

--RAM­
64K 150NS Chips (Set of 9) ..... 4.95 
256K Ram Chips (Set of 9) • . . . . 39.50 

- -BOARDS-­
AST Advantage ........... . .... .. 315 
AST Sixpack w/384 . .... . . ....... 249 
Hercules Color Card •... . . .. ..... 149 
Hercules Graphics Card ••....... 275 
Paradise Five Pak w/64K .. ... .... 185 
Ouadram Board with Par/Ser 

and Game Port .• . ..... .. . . • . 199 
Quadcotor I ............. ....... . 185 
Sigma Maximizer Multifunction •. , 119 
Sperry 512K Expansion w/128K ... 145 

EXP 400P ....................... 235 
EXP SOOP ......... . ........ . .... 219 
EXP 550P ....................... 399 
EXP 770P ............... .... . . .. 899 
STAR MICRONICS 
SG-10 ....... .............. .. ... 229 
SG-15 ... .............. ... ...... 389 
Call for prices on other models 
TOSHIBA 
1340 ............................ 540 
P351 . ....... ... ....... .... ... . 1020 

--MONITORS-­
AMDEK . . . . . . . . . . .. . . . C•ll lot price 
Taxan 425 .... . .. . . . .......... ... 399 
Taxan 121 Green ... ...... ... .. .. 125 
Taxan 122 Amber ......... ... .... 134 
Princeton HX-12 ................. 449 
Princeton Max 12E .. . . .•. • . . ... . 179 

THiii: Prices lnclude ~ cash discounl Add ~ for 
charge and C.O.D.onlllfs. Shipping on mostsollware 
Is $5.00, AZ orders '6% sales lax. Personal check · 
allow ten 110) days to clear. Prices a.re subjed to 
change. 

• TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 

2701 West Glendale Ave. • Phoenix, AZ 85021 Inquiry 357 



TELEX 910 380 3980 

(ALL MAIL: 12060 SW Garden Place, Portland, OR 97223) 
FOR YOUR APPLE 

* CONROY·LAPOINTE~ DISKETTES" 
W. fJl.dtlW'lt.. l:n.M lop QUillllry il"DChilCtS .W!'9tP. ~ "•"""• 

5 YEAR U Ull l 0 WAAAAtlfV 

ION SSISD. ("""" otcpH,W"'l.IPeDX S 12 
100 N SSISD. (ApjM, lie) 35 T S ti 

1000 N SSISO. (A?IJltl, 11C JM Tri! S 1411 
10 N OS.00. BM. HIP) <Ill T . W/FllP BOX S 15 

100 .. DS/00, (IBM 1W140 Tri! S 11 9 
1000 N D5'1JO. (I EIM 40 T1'< S 859 

10 .. SS/00, JvnM~C . HIPJ, Wlflll' BOX s 2S 
~ p $SIDO, J Yr" (MAC, HIP) S 115 

100 N SS/00. 3'1' (MAC, HIPj S 229 
CONllOY·LAPOINW ISM PR£·FORNATI'ED 

10 H . DS100 4Q Trk WIF\.IP BOX I 11 
100 ta. DSIOO. 4ll Trh S 149 

1000 N. 0$10(1. •D Trh S 1159 

S!NGLE·SIDED. DOUBLE DENSITY 
t..15T COMfM7I' 

CDC , 100•. SSIOO. IOTJl< (Apple, etc) I <5 S 19 

U5l CCIMl1f" 
ANCHOA, Sigm1lm'1n Ma1'< XJI S 399 I 2$1 
liAVES, 2400 &tetNI ,,._!11 S 111911 CALL 
s.nt~- 12009 (IBM) S !>19 S 372
sm.nQOITl 11 Soflw•tt (I Bl.l 0< r.oAC) $ 1•9 I 107 
$mad1mooem 1200 (EmmL~ s !i9 S 4111 
Mlaomodem llo w/Srnarlalm (Af'I S 199 131 
lronwt 1000 ­ 128K $ 399 ilOt 

N<WATION, ~ C11 II JOO h"° (APJ S :iet 219 
2000 E.,ern11 $ 1'9S Ml 
212 "P!>lo Cal, 1200 BOltd (~ S 595 40t 
SmarlCal Plu• wi.onw..-. (!.IAC) S •99 34t 
ACCESS 1·2.J ,_- ·C­ S m 3H 

PRDIKTHEUS. 200 SI*"'­ - S 495 345 
ProModem 1~ wJsoitw•ro (MACJ S !>19 3111 
ProModem 1200A (AP) S .,g 335 
ProMocle<n 300C (~P lie) S 19!1 13t 
- 12008 (18MI S 399 295 

V1:11TEL, PC H1l!cald 1181.!) S !>19 351 

O'l'SAN , IG n. SS/DO. (Applo. °' c.J 1 •O S 27 AllOEK Color 300 - eorr.,!A"°iO S 3411 S 249 
llAlELL, IG H . SS/00. M01 (Apple) 1 41 I 19 Color 1ioo - ComplVCMGBl-S 525 I 31t 
YE111AT111. 10 ... ssroo.t.lll!ilSOl ll;:Cllll i •9 s 1t ! CO!OI eoo _ 11; Rtill'!G81­ s m s m 

00 l'U'.·SIDED DOUBLE DE ITV !!GOA - 12"' AmbttrlComp S 19!1 I 121 
COC. 1Goa. OS/OD. <0'T••(l8M, HIP)i SH 23 ~11~=:t,;f n~ : u: 
OYSAH, 10 ... OS/DO. (t8M. HIP) S 6~ S 35 PRINCETON , HX.12 - "4 RHIRGB S 79'\ S 41t 
MAXELL. 10 ..._ DSIOD. M02 (I BM) S ~ I 2t HX -12e _ Ht RUIRGEl/lot 18!.l>EGA S 7115 I 559 
VERSATilll . 10 ea. DSIOO, MD34lJBMI I 75 I 24 SR ·12 _ Ht Res/AGB S 799 S 51111 

3 '.>" M ICRQ DlSKETTES 
lllAIC.ELL, I G •a SSIOO (MAC. HIP) I ~5 S 35 
MEMOREX. I 0 ea SSJDO (M.OC HIP) S 50 I 33 
VERBATIM, 10 u , SSIOD (MAC HIP) S &S S 32 

Hl(lH DENSITY DISKETTE FOR ll~M-AT 
MAXE.U , 10 ea OS/HD j!llM-An S 'IS S. 41 
MEMOREX. 1 0 H DSIHO (16M·A T) $ II< S. '9 

• GENERIK DI KETTE •'°" QU ,. ....,.....+«:. no bltt6 Qwan.•ft., dlKCKIMA 
4-IY -Ho .... ~ a.ell. g~ant" .. 

100 Bl SSISO, 35 Trlek ("PQle t!O\ S. 80 
100 ••· OS/DO. •O TrlCl<, (IBM. HIP) $ 95 

tMJ(.12 - - (18M) I 2•9 S 17' 
OUADR411 , Nnt>llrdloo""', 12' S 25(1 S 1St 
Z£NITH, Z'llM 22 - 12" Amt>er S 159 S l!I 

ZVM123 - IZ" Green 1 1'9 s 15 
zv1.112• & ~ 135 15-25~ OFF 

CABLES 
AAllO, IBM-PC to _,. Coble I 
ASTAR. AF Modolllto< "" T v (Aollle) I 
COllPUCAllU, IQc. P" ~ t<1IM! I 
CUATIS.-Exlef1S.,.c.ti!e(I I 

3-. 9• KeybMld Et<t.,,. C•ble r18!.I) I 
RCA. MO<l •lt>f Cable I 

31 I 19 
35 s 20 
32 I 18 
5(1 s 32 
40 S H 
~ • 9 

DOT MATRlX: LIST -
~E. Lal*Wr~et ,_ MSOO 
EPSON.~- l!Oc:psCOIJ2cpoNlOllV S •119 CALL 

FJ(18S - UIO <Pt ClOl32 cpo NLOIW S e9SI CALL 
LX80 - 100 c:i>t 00116 cps NLO S 2951 CALL 
L0t500 - 200 c:i>t OOl!IT cps LO St295 CALL 

ltf.Wl.ETT.f'ACIUlllO. Llil<)lt 134115 CALL 
tot - 150 q>1 lnht11 s •!15 C.t.LL 

OKIDATA, Olcimlll• 20 ­ Color. - S 2M I 209 
182 - 120 op<J!O cd S 29!1 I 239 
192 - 160 cpsllll) colli>OfO s •99 I 31!1 
1113 - t!IO cps/132 col s 99 I Mt 
!Ill - 160 (pSl•J!I ~·· s m s est 
2• •0 Pocomafl< - 350 oplll)J•ro 52895 119'9 

PANASONIC. "1090 - 80 cpollC" S 319 I 2'9 
PIOW - 190 cps/10" $ 599 S 451 

OUADAAlll. OV1d111 ­ JI! Colo< S W.. I 315 
STM lllCllC, SG10 • •lllClllOOOIClll 0 $ m I 24t 

$010 - l l!O "1>' 00, IO CJ>! LO S ..9 I 31t 
SR15 - 200c:ps 00 !Ocpo 0.161C s 19!1 S171 

TEXAS INSTRUMENT$,e» - 150 cpo $ 995 I 7115 
TOSHl8A. 351 - :la& COi $1895 111115 

LETTER-QUALITY: 
JOKI, 6300 - <Oc:psTJNlr• S 895 S 71t 

6100 - 18 cpolpara/3 p"1:h S 5911 I 40t 
$1- F- fot "300 !""ljlo) S m S 225 

PANASONIC. 1'31~1 - U cp$115~" S 559 S •2' 
TOSHlllA, Ptcp i*'"Q ' 11'aonoct 

13AO - .. cp~ 00' SI c:f>JLO s 799 s eu1 
l!Hl"l!e'<>n Tr oe Ot F­ $ 115 I 175 

PLOTTERS: 
£PSON, • P Plot'.er s m CA.LL 
HEWLETT-PACKARD. 8 <>en Pl or $3900 CALL 

PRINTER SUPPLIES: 
C<*AOY l APOINll. 

Cciorod P- Pod< (250) S 13 S 
Pol.PEii: Wh11e, Colored, l aser Cul. el< 
Al880NS, DAIS'l'WHEELS CALL 

UST -PIU(;:E l'lllCfi 
!PSOll, Graphics Dump S 15 S 1 
fUMIC , Sldewiys S 60 S 37 
llAVB, T..,,.no!Prog. lor~S 'Ill S ts 
llllCllOSOn, FUii L~ •N .STOCK CALL 
~TUF, Crauta!I< S 195 S lot 
OMEGA. Loc;lc$mllll $ 100 I 7' 
PEH<W•N, ~GrtQll!es Sysi"" 11 S 80 S 4t 

Gtaplllcs MIJgleian S 60 I 40 
QUALITY, 8ag ~ Trid<i S 40 I ZI 
UNITE) SWI, ASCII EllptHt.f'm DOS $ 130 S U 
UTIUCO, EIHllti.J Dito Clvp!Qtof 111 S 80 S 4t 

HOJ\H & f-.IH ICA.1 IONAI 
11EAGU llAOS., Full Unt •N STOCK CALL 
IAODEAllUMD. Pnnl Slql S 50 S Z1 
COllTINENTAl, ~ Attoofllont $ 75 S U 
KOALA. Full Unt IN STOCK CALL 
MICA090FT, Typmo T- II S ~ I 17 
llllllDGIWI, llolarl & ­ (hnlo) S 100 S 5' 

Ooll1m & SeMe 'le/lie 1281<) S 120 I It 
Forecut $ 60 I 31 

SCotU•OAOUGH, MllMllyPt S 40 S 25 
Bulld-Mlool< s 40 s 2S 
Vour p......,111 Niii WO<lh S 80 S 50 

S1E111WOMUE. ~o s 10 s <1$ 
SIMON lo SCHUSTER, TyPlng T- mI 50 I 33 
Pf.US. 8AAAONS, caa,OAYIDSOM, EDU-WARE, 

HARCOURT. LEA~ CO., TEAAAHI 

11.UEcttlP, Mlll10n11r1 0t e.rron, tL s 112 
DATASOFT, Ante Of ZW<Ot>, MCl1 S 27 
~. ARTS, SlofFaJcl-._• S ZI 
HAYDEN, &ugon 11 (Cheu) S llO 
INfOCOM, ZOl1< I. II, Ot IU , "* S ZI 
lllCAOPllOK, Stntul EIQle S 23 
ORIGIN , IJlimo Ill S 37 
PENGUIN, Tronsylvon • S 2• 
SHCT- HIDl.OllYTE, Goto (1291() S 40 I 2S 
~AKER. FUii LW.. IN STOCK C.t.LL 
SUI LOGIC, fl;gll1 &mul110J 11 S 50 I llO 
Pl~ llRODl!:llllUNO, DATAMOST, MUSE. 

SIR.TECH 

ARllO, 16\ol-l'C ID Poro Prinltlf Coble $ Jll * 19 
Swi!Ohbo>. TSO!IQ'.! S 95 I !19 

ASSllollLATION. MIC~ EPIO" Conn llf S 119 I fi 
0...,.,,.,... Co<>nea!on S 99 I 80 

EPSO!t.1'11lllel ll>l trt- tOt LOISOO S 100 S 79 
~ lnt"'1- Bootd S 130 S 110 

OKl>ATA. PiuU 'n Ray, Troctn. °'9""'1 CA.LL 
OAAHOE lllCAO. Gf1Cllllll' l'M b- AWI S 1• $ I 1111 

Senil Grapple< $ 119 S 79 
But!­ Gt~ Plus. •UC S 209 S 1st 
Hot Uni<, 5-P ctblo fot lie S ID I 44 
GJ~C S 119 S 75 

OIJADIWI. M~-.. F.-1..N S'TOOO: CALL 
MiCtOllHf'I 11K. P.P • .,,_, S 1119 I 13t 
WT,~ll llfl ~ I et S 3t 
STAR lllCAO, I.lac/Siar fll!o~aoe S 100 S 19 

A( ( rssomrs 
CURTIS, ~. 60!Jtiel$. sw~lle(I S ~ I 21 
~tdd • 6 Olllr.tl. 6' OO<d $ 60 $ 35 
Ruby. 6 °"!Ills. 6' co<d , l•llt< S 'lO S U 
5-Me, 3 ""~OIS. wJl11t.. S 80 S 46 

El'O, L.....,.,, 6 oollotwo!I S •5 S ZI 
u..... 6 out!Oloioo<o s 10 s •s 
o....,.. 6 O!Jtle!Slco<OIMer s 100 I eo 
,.~di. 3 Oll!ie..,.,. llttt $ 60 s 39 

~OVATI\'£, DltKUeS(l (d>ll<-1 1 5 S lO 
K~NSINGTON. Pnoi9f Sta•d $ J(I I 17 
N£TWORX, W- 4°""'11 I tu'91 S 70 S 39 

w. .. , •• Plus, e OU 111sllt lll<I~ s 100 s St 
PACO TEC~ INn. Urunio<rUlllable- &.!1!>iV 

200 Wons. PC200 lor 11™-l'C $ 369 s Mt 
JOO Wons. XTJOO "" IBM·XT J •99 I 379 
llOOWll1S. ...T80Dlof 8M·...T. 121bs S 69 I 781 
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LON PRICES TO PROFESSIONALS WH KNON WHAT THEY WANT AND KNON HON TO USE IT! 


au..bMtd II, 64K. 10 2581<, 2SIOC S 395 $ 215 CALL FOR QUANTITY PRICES 
~ 11, 2S6K, 251()() $ 5!l6 $ 315 
Quad 512 • 641( W/t4rill porl s 325 s 245 
0.-1, boald. • - S 2115 I Its 
IW- OuadCCIOr I IO Q l;i1 S 275 S 191 Magnum 
~VI $11195 $1545 EconoRAM Plus'~ aud•~ $ ~ s 315 
~ S 645 S4tS 

TAU.TREE, J RAM II Boord S 219 $ 115 ~~~ $195 
JAAM Ill, 2561( 8oold $ 39!l s 319 384K llultlfunctlon RAM Board 

TECMAft. - llll<IO-~b'AT S 589 S 419 Wl:Mb lil<e AST So:PakPlus~ will gamo poll 
mAH, 12111< PC - S l'!l5 S HS Futrak.. AMA Diak and 5'>0c>lltr Software 
WICO, Snwtboon1 K.ey!xNld S tOO I 27!1 SIPICCIG, 1 Yea• Lmtad War""'ty 

(F-uttal b YO Ill 39&1()•• FOH YOl IR PC-,JR • • 
ICEV TAOIUC, 1<8$151 Jr .~ S 2S$ S 180 

Nll<!'l'ie IC.,.,.o s 1(IQ • 77 EconoRAM '~ 384KKOALA, TOUCll T- IOI Jt S 125 t 7$ 
lllOROSQFT, Uooel• 1291< w/MQl;a s 215 • 19$ Single Function Board 
JllOUSESYSTEMS,--..s Z20 I 140 
OUADllAll, ·~~ S 895 t 540 i-~~ $125 

MemolV EAPollliOn 8oold 1281< S 275 I 215 Wo1h Futtek" . FUiiy Compt1it>i.
RACOAE, ~ ChlDls S 67!i $ 441 Work$ on DOS u. 2-0 Of l.I1211! Eapanslon Boord $ 27!i $ lit 

Pri<Hand ...1~s..t>JK1 lo cl>l<'9f Coll.TECllAR, Jr. C8jJWn S 395 $ 2115 

TO ORDER, CALL (800) 547-1289 

640K, 2 380K CDC Drtvn 
PIUS.'. 8088 Chip. Parallel Port, 2 Serial 
Ports (AS 232C). Clock/Calendar, Floppy 
Drive Conrroller, 5 slo1s, 135 Wan Power 
Supply, Seleciric·PCIAT slyle Keyboard. 

wl 2 3601< Floppy Drives S 995 
w/ 1 Floppy & 10 mea. HO $1595 

MoWll Pf"*' do '* ~ moNtO( 

IBM-PC 
1591. 2 J0I Clos~ (lo CALL 

QJ/llPA/l Com1>11t•,.
DMl<pro and 2561( l'onable CAU. 

Get Your 
CONROY-LAPOINTE 

CREDIT CARD 

Call tor details (503) 684-1232 

UST ­
PRICC ,,.a; 

CDC, 360!( DSIOO DISK DRIVE llU.~~~SEJllESINST~1151 fA~ 
~30.,.,..,_, - · MtmoryClrdnoRAM $19'i I 13' 
can• ....;.., - '.'>' -~~~ '- f1oWt COr4, Card(_. 3"10dllMl S 2eei I 1tS 

Full Height $109 ''."'... Hoid lllsli llF......, s •115 359' s.na!Pol'I- $ !15 79
Half Height S 89 Para o• Clod< eat. Module. oa. s ss 49 

lllCllOSOfT, - (IOI PC) S 1115 12S 
UST ODlllOI Serial - $ 1115 135 

CllC.1~120meog ~la< AT $11195 11195 llOUSESYSTDIS, PCMouse 5 Plirol S 2211 140 
lntemll 30 meog Iii tor AT $1 89$ 11325 PARADISE, Modular G<~ C••d S 395 215 

IR'MH,. IO meo Tape 8acl<Up s l'!l5 I 4tS Par.ilOI Of Seriol Pon. .... s 115 16 
KAllEAllAll, ltrlemal IO moeg k~ S ll9S I 579 Z56K Modui. .,ICIOc~ s 1 !15 150 

20 meog ~ wloonlroller S "5 $ 1115 PEllS'fST, PC/Mot<l lloatd. w/f*a S 250 195 
MICAO SCIENCE. 10 ..,.g ,..leorWOllet S 79S I 575 ' PC/Color Gr.p11icslloald S 2._. 171 

20meg w!Co!l .- S1095 S 749 OUADRAlll.~noFIAM. ll> J841C $ 2115 1115 
TALLGllASS, 24 diM.el> • $34!15 a4tl Ou-.! 6'1K, 10 384K, SIP/CCIG S 395 S 23' 

eu.dboltd Z56K, 10 38'K. SIPICC $ 675 I 219 
a-..-d. 384K (Jilli), SIPIOCIG S l'!l5 S 295 
Ou-.i II, no RAM. JO 2S8K S 2!15 S 215 

64K 
CHIP KIT 

$6 
128K 

CHIP KIT 

$75 
90 Day warranty 

by us 

SOFTWARE FOR YOUR IBM-PC, XT, AT or JR 
Hl lSINf-.SS HUSINESS HllSINl-.SS UTILITIES 

UNISON. Prir:it Master S i&O S 31 
WARNER, °"51< °'ll"niZ• (fC or ~ S 99 S 13 
XANAAO, -, S 496 S :Ill 

90ALAND, Sidek>cl< CCC>lli*ol S 95 S 
Turbo Pa.caJ or Soper Koyo, oo. $ 10 S 
Tut!IO Paseil ·w/9087 or BCD. oa S 110 I 
Tut!IO Puea! '"80871 BCD S 125 S 
ToOlbo10<l-~N S 55 I 
TuttioTutor S $ S 

c:amw. l'OINT, Ccrvt • PC s '° s 
DIGITAL AES., Gom ll<•w S 150 I IS 

Oen> Colloc!'°" s 11111 l 125 
Oen> ,Oeoa!op s 50 l 32 

.... -, 
PAICC PRICE 

lllCAOSOFT. w.­ I !1:i I &3 
lllCAOSTUF, Ct~tlk XVI (PC Of Jrl ,5 1!15 I 110 
lllOUSE SYSTUIS, PC Pam I Iii I H 
~OH. Utlli1Jos j1' PfllfMl • 3 O S 100 I 56 
POl.YTAOH, POlyw1nd<>w> (cop0alllo) $ a5 S 4$ 
AOSESOFT. PrOile)' (- ~Joni I !XI I IO 
WESTERN UNION, EIS)' L...k lohlil ~ I 116 S SI 

ILUEOI•. .a.....1-.... 1 
llAOOEAllUNO. ~ '-*""' ft Sltocil 
EUC1'AOlllC t.llTS. U<gt ~ .. ~ 
HAY0£N, Satp m(Che"J I 
!llFOCOll, -·Guidior Ion I, N S 

Zorl< II Of lit, NCll $ 
II~. St o Eagte S 
lllCAOSOFT. Flighl~IPCOI Jtl l 
OAICIN. U9oma 111 rPC or Jr) S 
SIE"AA,\ION•UNE, Ull•"'I 11 IPC °' Jr I S 
~CTRUll HOl.OBY"fE, G•to S 
Sl'INNAKER, ""'"'°"·Dragon, NCh s 
Sutll.OGIC, Jot I 

!CJ I 32 
CALL 
CALL 

50 I 3t'° s 25 .s I 25 
~s s 23 
50 I 33 
50 I 39 
IO S 40 
40 I 25'° s 25 
!O s 32 

UST ODlllOI 
~ l'lllQ! 

AHAlVTICA, Ro • $ 496 S 315 
ASHTON-TATE. Fre""-* S 1195 S 37' 

dBae m s 695 s 319 
d8- 0, (roq. PC-OOS & 1281Q S •95 S 289 

All, PC DOS 2.1 Trp,jng S 40 S 26 
BPI, Gonorll Accl;. AA, AP, Of PA,oa. S 5!15 S 315 
9AOOEll8UNO, 8*'11< &. Wrilll t1'C (I' JrJS eo s 49 
COEX. -T•lloin;lor L.oCUs 1.z.il S 10 S 45 
COHTIHEHTAl, Ulrolile $ 1!15 s I ts 
fp Adv...-ogo s 111 I 40 
P-1J ~ s 4115 s 295 

DATA TAAllS., Fonrril $ 155 S ti 
F°"I Po<Q. oacl1 S 20 S 12 

DOW JONES, MDII~ Plu> S Z49 S 151 
~·•~" ot Miri..t M~ S lli I 211 
So<Nd si- Ulllc s ?&9 s 159 

FOX I GEU.EA, Ouictcodo Jll S 2115 I 115 
HAAYARO, TOQJ Pr()jed ~ S '!15 S 275 
HOWAAOSOFT. Tu~"85 S 2115 S Its 
HOllAH EDGE. _,,_ (PC0< Jr I S 50 29 

SolM E'4ge"' w.,__EcJOo, .._ S 250 13' 
~Ion ECl!Jlt S 29.5 155 

- · T-
IHFOCOll, c:or-t'°"" 

.s 39'l
S •115 

3115
309 

IWISINGTOH, EV,~ Mail~ S 1111 
Lll'ETIIEE, Vd""""11or °"""" S 2!15 

59 
1511 

LIVING YIDEOTEXT, Think TUiie S 196 Ill 
LOTUS, 1·2.J S •!15 329 

Sympilony s 11!15 4411 
llOIS, ~· s 500 27S 
lllECA, M~ Yo.it Mon*r WCI s 199 !OS 

LIST ~ 
HtCC PAI«UST ­

""ICE IWCli SOFTWARE PUBL. F'FS:Repcwl $ 125 $ 75 
MICROPRO, IMltdSl11 (PCI s 350 I t It PFS:Wnte. Fiie 01 Gt...... e.eh S 140 S 94 

;o,!)r<IS!•r (Jt) S 1115 I 109 PFS:Plan 0< -· eacn s 140 S 94 
\\brdS!or 2000 (coploble) S • 1111 $ 215 PFS:Prool S 9S $ 57 
-S!•r 2000 Plut IOOl)ilDle) I 596 I 295 SOllCUol, SuperCllc Ill S 395 $ 245 

S!'AIHGBOAAD, N<lwsroom S 50 $ 37wo.dS111 Pro-Iona!. • Pol< S •!15 S 265 
1113111EJl,Fna,_loll~ S l39 S 89

!4llMof91, ~0<Sta11.-. oa.1 9'i S 54 

lnloS!ar Pill$ ( • Sr.uburil) S 5911 S 315 

C....OCI Siar S 14S S 77 


lllCROAlll. R:8'" Se<ifl 500C s 1195 I 31111 
~ olOOO to 5000 s 245 s 135 
R"Base <ODO s •1111 s 2511 
R"Bae CIOYt s 2'9 s 133 
u-~w- s 110 s 12 

lllCAOSOFT, Multlplan (PC or Jr) S 196 $ 125 
C~"' Ptojeoa, ea<:11 s 2!0 I 1st 
- $ 375 12311 

MOSAIC, Twin S 1 •S S 75 
Ill.It.TillATE, M<Al""°'o Vt< 3.3 S 495 S 229 
PUCllTRU, 8«I< 10 Buu S :195 $ 23t 

PNdl Pal< jGLJARIAP) S 395 S 211 CPJM.96• (PC/Xl) S 100 S 64 
Dll LOG0-86 (CPIM-861 S 150 I tifollEMllClHAU.. -flllllU,DyP -S 22 S 11 

FUNK SOFTillAllE, -~ S !CJ S 37OllE, Us.ng 14.J (bool<J S 18 S 14 1111$1, PC P•••- S 139 I IS 
1-2..:J 1ot °""""" (boolt) s 13 11 s LIFEBOAT, lon1CO C S •'1$ S 279 
u- S)l"'IJhony lbooJQ s 20 s 15 0.. .... $ 100 s 56 

u11~. _., Plut s ~ S 349 llACIAAI, F-·. RAM.Osk a~ S !O I l9 
-d·m s !l60 s 211 llllCROSOl'T. ~ - I 1!0 I Ill 

UTELUTE. Wot<IPortec:I IPC) $ •9S S 209 BASIC eomc- Of C Compdet. oa I 39$ I 2511 
Bu- 6ASIC c;.,,,,p.1or S • !O I 215

-dPOffoct I.If') S 69 S 39 C090I. ~191 S JOO I 459
SOFTW. ARTII , Spoolignt S 150 S 115 FORTRAN COftlllOllt S ~ I 229 
SOFTWARE GROUP, ~ $ &9$ S 315 P"5CAI. °"""""" I 300 S 199 

CASH·n-CARRY COMPUTER STORES, INC. 
Rc1.u• In o nl • IOI~ pnt~t m"t' v~ry 

SA FtAH 1SC:O - !tSO W.u.h ln.gton Suee1 f~I M o n1got:f'lery, 
oppll'li•lt lht!' Pyr•m•d). •n14tn.lfte 30 t o .Htgl'wrf.Jy 480, t•lte 
Wuh1n,;.1°"' Suee1 Eidt . CALL 44 15) •8?·&2'fl . 

:P~~':; ~~E~~ ,;;;f1J.1'tf ti~l,T2\~~:;.~~teorc 11on 
5EA;..;trf. WASH. - NEW L(><ATIO ~nos Be-llt"Vf.l (t" Wlf N ,f 
~r~r •J: P~-;_~,3~1oc'!i " o, th o1 Be!llcYu~ s qu:.re 

OUR REFERENCES: 
We t111Ye been 1n comovttf$ •nd •l.c1..ona 

~1nee 1958. ti C-OMl)t.lll r i10f;l tr 'llnc:• 1978 and m 
computer ma I Ordtt• sll'Kl9 ,980 Billn s •st 11'ter· 
$1••• S."k. (503) 643-4678 We bolo"ll 10 1he -... Cr'1*1nbor or commerce (503) 228·94&11 , illnd 0 1rec1 
Meri...t1"9 A~tiihcm. c• il Duin and 8rads.1tee1..... -·­ ~• you a1e • s:ut>scn ber ~8C•,p1enl o t ORfGON 
BUSINESS MAGAZIN~ 198-4' Enutt pt1H Awa!(! NO SALES TAX 



E·V ·E·N·T Q·U·E·U·E 


October 1985 

U IX TRAI I C SESSIO , 
Chicago. IL. and Edison I 
Auxron Computer tA UXCOt 
Emerprfses Inc. 2 Kilmer 
Rd Edison I I 0 I 7. r201 J 

5 7 2-507 5 CX1ober-Dece111ber 

COMPUTER CENTRAL FALL 
SHOW A D Sw P M EET. D 
Plaines IL. Compu er 
Central. I 506 Cen ral Ave 
Deerfield. IL 600 I 5 11 12I 
940-7 54 7 CXtoflfr 6 

1985 ELECTRO IC 
ACCESSORI SHO~ . A Ian ic 
City. J. Robert E Gri ffin 
Inc . I 33 West 19th 1 ' w 
York. 1Y 10011 (2 12) 
255-8491 October 10-11 

A STRATEGIC M THOD FOR 
WRm c: A SEMli AR FOR 
TECH ICAL D SCIENTIFIC 
PROFESSIO ALS. Tempe AZ 
Center for Professional 
Development College of 
Engineering and Applied 
Sciences Arizona State 
University T mpe. AZ 

5287 (6021 965-1740 
oao er 10-11 

THE THIRD D TROI 
COM PUTER SHOWCASE EXPO. 
Cobo Hall. De1roit . M l The 
Interface Group Inc . 300 
First Ave . Needham MA 
02194 (6171 449-6600 
oaohl'r I0- 1 3 

DCTM IDTS FALL Co FER­
ENC . WiHiam Penn High 
School . New Cas le. DE 
Harry Kutch. Delaware 
Counci l of Teach rs of 

athemauc IDela are 
Te chers of Science 24 
George Read Rd 1 ew 
Castle. DE 19720 Oaober I I 

THE FIFTH A UAL EDU A· 
TIO AL COMPUTER FAIR 
Cleveland. OH Educa ional 
Computer Con ortium of 

80 B YT · OCTOB R JO ~ 

Ohio Teacher Center 271 
I I 21 S 0 I Cen er Rd 
Cleveland OH 44124 . (2161 
46 l -08(Xl o,rober 11-12 

THE 1985 As OCIATIO FOR 
COMPUTI G MACHI ERV 
A • UA Co 'FERENCE. Den­
ver Hil on Hotel Denver 
CO ACM 11 West 42nd St 
New Yo k . Y 10036, !212l 
8 9-7 440 Orloher 14-1 6 

THE COLUMBU Busi SS. 
Co 1PUTER , AND 0 FFIC 
PRODUCTS SHm . Ohio 
Ce r Columbu . OH 
Class Productions Inc.. 4207 

or h Clinton St Ft. 
\Vayn I 4680'; 1614) 
224 ·74 0. Octo&er 15- 16 

TH FOURTH A 'NUAL 
COMDEX/EUROPE '85 RAI 
Congre s and Exhibition 
Ce tre Am terdam Th 
Ne herland The Interface 
Group Inc 300 Fir t Ave.. 
1 eedham MA 02 194 (6171 

4 -6600. In Europe Rivier­
aete Am teldj1k 166. POB 

7000 1007 MA Amster­
dam The 1 e herlands: el 
3 I ·20·46020 I Telex 
I 23 581 L. October I ;-1 7 

Co PUTER GRAPH ICS '85 : 
TH I OU TRY SHOW 
W mbley Conference 
Centre London England 
Online Conferences L d .. 
Pinner Green House Ash 
Hill Dr . Pinner HA5 2AE 
Middle ex England: el 
o1-8 ~466 : Telex : 92349 
0 LINE G Q(tohrr l 6- 1 

California State Univer i y 
onhridge. Dr Harry J 

Murphy. omce of Dis b led 
Student Serv ice l 81 I I 
Nordhoff St.. orthridge. CA 
9 1330. I 18) 85-257 
oaober I 7 -1 9 

COMPUTERS I EDUCATION 
Sheraton Cemre Hotel. ew 
York Y Conference Man­
agement Corp. I 7 Washfng ­
ton St . orwalk . CT 06854 . 
12031 52-0500. O<.tober 1 -20 

THE IR VI E COMPUTER 
SCIENCE CONF RE CE. 
Umvers1 y of California. 
Irv ine. UCI Business and 
Industrial A ociate . 
Univer i y f California. 
Irvine. CA 92717 17141 
856·6245 0(!0f?tr 19 

THE SEVENTH NYC PERSO AL 
Co PUTER SHO\ . Madison 
Square Garden ew York. 
NY Ken Gordon Production 
Inc POB 13. Franklin Park. 
NI 0 823 12011 297-2 526 
()(tof?tr l9-20 

A NUAL Co FERENC 

ATIO AL I FO RMATION 
M A AG E T CONGRESS: 
I FOMATICS '85 RAI 
Congres and Exhibition 
Cen re. Am terdam The 

etherlands International 
Information anagemen 
Cong res POB 34404 , 
Be hesda D 20817 (301 1 
983-0604 October 21-24 

(OMPU R GRAPH ICS "85 
ATLA T. Atlanta . GA rid 
Computer Graphics As ocia­
ion. 2033 1 St. W. 

IF YOU WA T uour orgmrizatio1i's imblic activilres"/istl!d i11 BYTE's E1't'l1! 
Queue wr need ID now about t rem at leas/ fotir mo/II rs m adll(l11CI' Send 
111formr111011 about computt•r co11fem1ces senriruirs. worksf1ops. and co11/'Sl'S 
to BYTE E1't'11f Oueiie. POB 372. Hancock. NH 03449 

Washingto n DC 20036. 1202 ) 
775-9556. October 21-24 

ORTHCON/85 AND Ml If 
MICRO NORTHWEST·85. 
Memorial Coliseum. Port­
land OR. Electronic Con· 
ventions Management. 8110 
Airport Blvd.. Lo Angeles 
CA 90045. 12131 772-2965. 
0<.tober 22-24 

THE FIFTH MULTINATIO AL 
CONFERENCE ON WORLD 
COMMU !CATIONS A D 
COMPUTERS. Hyan Regency 
Hotel. San Francisco. CA. 
International Council for 
Planning. POB 17392. 
Washington. DC 2004 l. (7031 
437-0027. October 22 - 26 

TH FIRST AN UAL OPTICAL 
D1sc/READ-0N LY M EMORY 
FoRUM. Pentagon Qua lity 
Inn. Arlington . VA. Learning 
Technology Institute. 50 
Cu lpeper St.. Warrenton. VA 
22186. {703 1 347-0055 . 
October 23-25 

TH E FIFTH CHICAGO 
COMPUTER SHOWCASE ExPO. 
McCorm ick Place. Chicago. 
IL. The Interface Group Inc .. 
300 First Ave. eedham. 
M A 021 94 (6171 449-6600. 
Octofll!r 24-2 7 

THE FOU RTH A UAL l\JCSON 
Co PUTER FAI RE. Park Mall. 
Tucson. AZ. Management 
Information Sys ems Asso­
cia tion. S.U.P.0 .. POB 20826. 
Tucson. AZ 5720. 16021 
326·9412. oaober 26- 27 

Co PUTER TECH NO LOGY FOR 

THE HA OI CAPPED. Radisson 


uth Hotel. M inneapolis. 

~N . Closing the Gap. POB 


6 . Henderson. M 56044 . 
16121 248-3294 ; in M inne­
apoli t. Paul. 341-8299 
October 30- ovrmber 2 • 
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PC NETWORK 
BUY HARDWARE AND SOFTWARE AT WHOLESALE +8o/o, 

AND GET 14-30 DAY SOFTWARE RENTALSt... 
Listed below are just a few of the over 20,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple, IBM, CP/M and most other popular computer families. 

GAMES &EDUCATIONAL SOFTWARE FOR YOUR APPLE II &MACINTOSH 
~--111....._. ..............Ndt... Gf'llllnodJpDftllbillow.. 


-.S..00" ..._~M«U«.•-Wt: (W;' 1>1.00' 
4':1ooAn-,C.... ­
~ ·, OIC'I' )100" - · ON\' n.t1' 
~l~ 11-1'1' ,.._ ~,..or .r~ 20.W 
-----°""-.. 

-
n :w ......,Gr_.. ..._. 

-­- ............._ ....°"'" 20.lr 
nn· ~.....,. 8"""~ 12.0ll' 

~Diuilfo&~ ttl/lll' 
CllS .......... ...6"" 53.W~ ---IJPll -°""")111"CllS_.,....o. ­ 21.llO'iur~""°"'""'-
CllSGc>lln~-£>·• -·-•-I.lo• -aw 

o.at..t:r-oo- ....~Wil~ iur 
1U1'31.tl" S.-""'P'W .. ­--·..-­o..dlan--· .M:ltfl&i.uM' 2"1" .......""'°"' ........ tl.t1" 


~MGrdA.ua ' 	 20.00"-	 H.tr - .....-~ 
u .ocr ....._,.'°"'9ottZoo F1tttlifjirlfli- 0.....,._........,l_ ic,rs· -c- ...,°"""°""""· ·~·,.
1·----­ is.rs· ~,-s...,_
lt.00' • .,..._ ,.._,._ - s......· 	 t_ 

inl!Deam- -flll(~A°.1-..s.- 20.!Wr . .......... -°'...""' 

~r&. NtrW.sJ ~ 1'1111 I T......,.CID Alf·Mac Ont., 
--}~..s.. uocr ..,_,Deli o,,..,.m 
MfOcoM 5'tlpfra. .5o'a;tt 01 M H .00" W'idl1: F~f'K!i,.f.IK~ 


lftlocolni /i IOT• H..$0" _....•.Alic'°*"'•"·~ 


- '-°""""""°"" ..... -·--·-()nl)I-ea._. ­ 24.00' --....... eoo.­

BUSIN.ESS SOFTWARE FOR YOUR APPLE II &MACINTOSH1-1111112..JO_.... ....-.... ____-.i 

S1 RDD"111M.OO' "':iio.oe- _ ,...,._ 10100" 
..GL _.,.----PA.arlW' 	 1112-°0' -----......- 2Cll.IO' •--8'1-•"'-...­to.lle' -	 71.0D' 
c..i..I ..... CDP\'IJlln ti Coot' I U.C 20..ar ..,._.Qwib~ 

~...._. " ,... ...._..-... ,_...._,., ­,.,.,.fUMOfll w.t• 	 IGOO" ~Dallilt:s ASMieb~ --Mlbe. HINOf• 	 tell/Ill' - .... . ...-..,.,... 511" 10000' 
11-$.00" 

....,.,. t.l.ait:MIJN9" 11,!W)'•n..s· - °""""'·-°"" 
M.50' _ ,__,,_ 

l>-(... Solo<f"ll" 140.00" 
·~fd'9-i\6nd~ It.ff' ----rv 125.llO' 

110.GCI' --UCSOlll­-hlt'--Edoe 	 IM.00' 
lr>U..OWiCMCllll.U . -. 1000' -..-..ws .... ....... .,c;...., M.00'
lllEC&...___ KOO" _ 08 "'~"'-__""°" -- ...,1ouo· _ _ .,._ ff.00' 

•rJG•----()o<r,__....,.______ ..____,.
HARDWARE FOR YOUR APPlE Ulo MACINTOSH 

DISK DRIVES 	 MODEMS 

_ .. nooi ..,__ ...,_ s11uo• t2511! 
- -Cll • 1101' tl50f 

- (1 YJI t Z<IO~ ___ _ !OCQIl ,21UO' l110QI -Cclll2!l0 ... 111.llO", 

2-l--• IOOO" f1!0I 
I'll/Ill' 150QI -~ ­

!ii.00' t2SO. ACCESSORIES
ti.GO' 12""' 

~)'11"19Cii:it- 114.GCI' H50Im .oo- l>OC>l -- sec..., J7.00" l l>Oi
JIOOO" f1(/(/j ..,_..,.,.. ,...... -_	 t2>0l,,_..~..,..,. -

)tl.t9' ' "'OC>l 	 )1 00' 115111
1,UO.OO' !Ht ..b'lo _ U M.Clll' /111t -......0u.. eo...1VWC 1-lt' 

=:r.::=::»~: 

C.. _,. ~ISFON'• ;::::
 
TERMS& CONOmOHS tHOO" " ~llC.44P XIOCPS rl1COl HIGO" 1 129•~ 


- s-- "5al,.ns..w 1nu, 
~Srfl'M'?«!li M.00" llOOIBOARDS AND BUFFERS 1:u r •250f 

11:1100' (]JOI --5-S-f.,, sur 115al 
1$UO" IHOI ....MA(:~ moo- IJOGI 
·1'3.• 1" f150f 11.00' llliOi 

i5..00" ,, 511 	 40.00" II SOI --ba!­
M,IO' f150f 	 IS.00" r250fl'C_'-...- ­

f1 "°' _,_°"""'---·­
1900" 
)$ 00" 12 !Cl l'C- SS(IOO<t re.. .. '°' rt1· r•OOI 
U.00' 125ol l'C -

I 
11 M " II-: 

·- (1>GI1.a.oo- r2soi 
IUO' 

10000' f150i """ 
MEMORY CHIPS MONITORS 

IAl-~--.. LAo~ 	
1!10.00' -1J(/(/j 

12000' (.)00)• n:-· jl 

13000' "°"' 1!~ j I W 
11$.00" ' ' "" :115.00' " B8) 

no- 1 U t..00' IHll 
llU t ' HO • 

JOit" " 

EXTERNAL MODEMS 	
CAU 

~~·"· 1ZSOO" 	
QW. 

- .S...-rXIO -l !ii.-00' 	 JIOQO' ,, --JOO
·~$11Y .1•00 §1100' 
~~t100 1 1t00" 

h~l~rf4wtCoOl'!Olf'IOlt
•u.s - c-2-"'S.._.. •I0.00' 
•U:S~~ l<!M_OO' 

GAMES &EDUCATIONAL SOFTWARE FOR YOUR ISM--..--.--....-----· 
l_TI NDID PCDOS - I i IZ7.llO' 
IJ1 »0ilD&lSC 11.llO' 

SUS' -°'"""""'""-"~ 
......... (Odllt'Aumfr
- - cvs.o...-­ 27.00" 
c-.~-~~&Jr 21.1111" 
<:a- NSAl 11.00' 

Jll.llO' 
Cos+• . ..,_,.PttJonlf~ 
aio •---s... 

•SJT' 
~li.lll'r..-.~Altd '---· ..........,-00$r;,...,Sl'r.Cb'
-~· -

......... ZoA •O' WtCl'IHt 
___............ _... _____

BUS ESS SQFTWAR£ FOR YOUR 18111 

·--... -- _,,,,_21JOO' 
 taUV 

............... ,, DO..CIO' ~,...5000 :121.00' 
__ ......,.,..., -a.n· -	 21'1.GO" ___, 	 c~ 

-~-20 

201.GO' 
1115.00' 

M G/t.,Afff ar AIP' M.1$' ..._....,_...-.....~ -__. -- 107.00'......,____ 
MIO.Gr..........._ ---~- ­
....00'---C..,,• I'(; ---JO ·Jiii.iD" --°""'~ !ll.W _ ,,,. _ _ 10.00' 

Qieilof-()111'- '1$.ID" °""'~"'l)-AlliW\IG/UIP--Gom- - -· --1•1.00­--Gftn lhw n.or ---- :m.or-~---'-' DUI' --GILAIPAl~O<OfJ/IN 70.00'---- - _ .....,_? Utll.00'·-- ... l lS.Dll" --llll(XllW)tl(l!w~ 227.00' 
.,_,... • _,.. ""CIO E 61 GO' • ._Mo!d + ---- -..--. ­ 115.00'•-r..to "'" IJ1.W ·---- -11$,00'•-E.d!lo "'"S.'" llKiii"UO" - '°""'­l>_ro,......,_ -MoOO­
,__,_, 1aw _,,__""S >W,_G_ --l'fS- -­__t.... t-l-J 215.ID" 	 M.00' 

2$1.$0' 
-...... -:0000 - - -	 ·­-- ---· ··


HARDWARE FOR YOUR IBM----.....---·---~ DISK DRIVES - MODEMS 
_ _ ,;ioos __ ---- f150JtillltNl !libla'n---~!100-toS-•- _._°"" ne• mm 	 211- 11 ~ _ _ ,_.. 11$',..,,_ ­(10JOI 

S.W-11Vflll0­
12 50J 
"'50J--~-·- ---·20ttll- ­"""- - >HOO' 1911 	 2BOO" r2.50j°""" - - -!?OClll- ­0.....-~ "fO'~ ....C...~Jl';Jl'C_ __,..._.., Off.1111" 1•01$ - ··ioo­-....-..'-~~ 	 VIDEO CARDS 

HIC~JIW OS.DD II:_. ' 6 
•-rw100-uvr-os1000.- ts.DO' ruoi - C-c;.tn1•1-""' l l-42,..00" ll lOI 
......1YO!l l --l)o> 1.311.llG" ISIJOI t250I - --C&<d

"""'ilOll.&'J' r@IC'~ ,.,.... JIOdu&ll'~IOhO C'¥d -00" 12 lOI 
1>-	 to.Ill" ll PIJ ,,l'C _ _ ......, CoolrC- IOSOO' r2Rl55-li-~llSOOO-. 

• - ,,..,, ___°"'""'Al 110.00' 114"' ._.__C-_ ' ~ 

~l'C-C-C... ~00" r1soi 
11 50I 

111-lftGfJtlnl.I P*lsJ 221.00' 12 soiMULTIFUNCTION CARDS --c...Ultfl ........~ 
-

COMPLETE- SYSTEMS 
CAl..L ~tin , ......... s....... CAU. 
-U&'T TJOOt."k• llC' 

-/;> 11-Sll< 1.141100" jJ/' J 
--e...sr.-s Cl.Ill.DO' "990f •-l'C&t.wS~Xl5"«\.fOC 1 11 ..-HOT 1l1~ ....oe-....,,.,....,i;.,,_....," .......... 1.1.$$.00' 1' 1()f 1811 -M-S -• ""8 l'tM..00" 1M /t~ 


}--a...t-1>&<co...io r....,.Ai0.i.p $)'Sll!rr! 2.Mt M' IS:J I -.. ..:>50 1 .....,0>s<~ m.llO' tll JOJ 
• l fJ'fJ«J ffotJoir/1°""8....,.,l>JJil -119C l7SCob'-6M 1,175.GCI' flllOOI 
O'fi r..,,.IClnwrtil~ Cbr>t20-..'C---~ _,.,.PRl~S 
~MS""' PO N£W--ltlOCPSlltOCOl.th><·b: 

•10..oo­

15CIC'Jll'SI Jl'XOl.JFtir • lit: 


..	~&@t-'20NfW • 1000" 
l00015f.COC..1Rtc • t: 

·s­
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PC 
GET THE NETWORK ADVANTAGE!!! 

AMERICAN EXPRESS. Our knowledgeable HrYic:e 

con9Ullanla ~..·	 ~.. o n d uty Mon.Fri 8 AM to 7 PM. S T
II AM to 5 PM CST. 

PERSONALCOMPUTl!R NETWORK '-.. "'II 
\ ~ 320 W..t Ohio ' ' CMugo, ••._..8"10 

c.11· - •• • Jolft lhe l'C NnWOllK MCI.-...,-. tod.,t 

,-------~------·-~--~---------------
PC NETWORK• MEMBERSHIP APPLICATION 
YIMI PIMae eorol me II I member in lhe PC NElWORK Mand N9h my 
cat.iog ~~ ol compulal' IJIOducll..... jual 8"-llbove 
~E:RWHOLESALE PRICES. I will ateo perioclClllly n1C1ive '"THE 
PRIN'TOUT'. • apecill up-<1119 Ol'I ~ 11 pricea BEi.OW even llaose 
In my~ Cllelog. Ind Ill the oe111< eJlduaiW. money.,SBYing MIVices 

~to~. 	 3X5~ 
Iam unc:let no~ to buy enylhing. My complete saliafadioll IS 
~. Pleaacheck ("") ..box. Ntapply: 

..............,_Ip lpec.lalV.l.P•.._..,.._. _.,...,._ --...,.­
0 Qne.yeer~lorS8 o ~~torS15 
0 Two-yeer~lor 0 Two-y.arrnember9NptorS25 

$15(SAVE $1) ($AVE$5J 
0 	 a...in.. ~ Renlll O OOTH ~ lrldGlrne 

Lllrlty tor125 ldcfl. pat Sollw-. Renlll Ubr8riel lor $30 
)'llll-wllh 14 day ranlall 8Cld'L per }'llr-will1 30 day rentel$ 

a a- So11wMe RMlll · viPmembets ,_,..,. eovanc:e 
Lilnry tor $ tO .:Id'!. per VN' noliceoo llmiled quanlity 

rnerr;h8ndlee IP'Clale 
a Biii myCNdlCMI: 0 VISA D MuletCatd a Arneric9n Expreu== 1111 [ 1 1 1 1 111111 1 1 
bp. Olle _____ 

MO. J11r 

0 Ched<or money ordef enctoeed lor • ---- ­

Name----------------~ Addreu ___________ Ap. No. ---

Cily _ ______ swe _____~---

Telephone( l-------------­
MvCDmllUIM(s) is:O IBMPC 0 IBM-XT D IBM·AT D Applell 

0 Maicintoeh D Olller ---·---- ­
$9i&...... _ _______________ 

($9i&lure requ~e<I· to validate ~pl 
~ 0 l!IM, PC NETWORK. INC. 

FlofJfJY Drive Controller 
2 Double Sided Double 

Density Disk Drives 

rll/8PAllTM 
PORTABLE DESKPRO SYSTEM 

HARD DISK SYSTEM WITH TAPE BACKUP 
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IN THIS MONTH'S concluding segment or ··Build the 58180 Single-Board Com· 
puter:· Steve Ciarcia discusses the SBI 80's software. giving special emphasis 
to the operating system. When Steve was planning this project. he looked for 
an operating system that had to meet some specific requirements. He even­
tually found what he was looking for in the Z-System. ' 

Last month in our Theme section. Clifford Kelley described his homemade 
CPU. EGO. and its repertoire in detail. This month, the author presents the 
second part of that art icle. which explains how EGO's hardware decodes and 
executes instructions. 

Jonathan Amsterdam also always wanted to design and construct a com­
puter to his own specifications. But instead of dealing with gates. adders. barrel 
shifters. and the mess of solder. he built a virtual machine in software. He 
calls it VM2 and in this month's Programming Project he explains his specifica­
tions for VM2 and its implementations. Next month he will go into further 
detail on building an assembler for VM2 that will let you write programs as 
lists or mnemonics. 

Skycam is an aerial robotic camera that's used for television and motion 
pictures. It is often seen on television. filming high over crowds. bringing a 
new perspective to audiences. Larry Cone explains why he and his partner. 
David Hastings. chose to use FORTH to write the software ror Skycam. He 
also describes the various tests the development team performed on Skycam 
and explains the operation of the camera. as well as projected upgrades. 

Natural phenomena are not usually uniformly distributed but are more like· 
ly to follow a normal distribution. Therefore, in simulation work it is useful 
to have a simple means to generate pseudorandom numbers with a normal 
distribution. In "Simulating the Normal Distribution." Arthur Hansen shows 
you how to do this with his BASIC routine. 

After buying a joystick for his IBM PC. James McAdams decided he wanted 
to be able to use the joystick with programs he develops in Turbo Pascal. He 
wrote a routine that ·will give you access to two joysticks and four push but· 
tons via the IBM Game Control Adapter. 

OCTOBER 198) • ll Y T 8S 



Photo I: A standard 
lu 11 c ibox ca11 be converted 
i11to a po verful comvu/er 
11111J1 the SB 180 
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BUILD THE 

SB180 SINGLE~BOARD 


COMPUTER 

PART 2: THE SOFTWARE 


BY STEVE CIARCIA 

This computer reasserts 8..bit computing 
in a 16--bit world 

----- ­

The SB 180 computer sys­
tem represents the state 
of the art in 8-bit systems 
lfor detailed specifications 
of the 58180. see last 
month's Circuit Cellar col­
umn). It also elevates the 

power-per-square-inch ratio to a new high 
1see photos I through 61. However. much 
of the hardware·s potential would be wasted 
if the software were not as advanced. This 
month. I'll continue my discussion of the 
SBl 80 with emphasis on the DOS ldisk 
operating system). 

l began with some general ideas about 
what the software should do. I wanted a 
DOS. but it had to accommodate the new 
3!12-inch disk drives as well as older 5 ~-and 
8-inch units. A primary requirement was 
that it needed to be compatible with the 
most widespread ··a-bit" DOS. CP/M 2 .2. 
However. it needed to be free of the many 
restrictions and quirks of CP/M 2.2 and 
should represent a step forward in the 
logical development of operating systems. 

The operating system and its utilities 
should not be separately developed and 
then stitched together. like a crazy quilt. but 
they instead should be developed concur­
rently so that they use a consistent com­
mand structure. Finally. since it is a Ci rcuit 
Cellar project. the system must facilitate a 
high degree of user customization. It must 

be flexible enough to operate at 100 per­

cent of. the system·s potential in one applica­

tion. yet it must allow a terminal to be con­

nected and a user to interact with it even 

if no disk dri ves are connected in another 

applicat ion. 


ADVANCED FEATURES 

OF THE HD64180 

From a programming point of view. the 

HD64180 microprocessor resembles its pre­

decessor. the Z80. but also executes 10 ad­

ditional instructions. The mnemonic names 

of these instructions are SLP. MLT. I 0. 

OUTO. OTIM. OflMR. OfDM. OTDMR. 

TSTIO. and TST. 


The SLP instruction puts the micropro­
cessor into a ..sleep" mode that uses little 
power: it would not be used in a DOS situa­
tion but is available for use in a user's own 
programs. 

The MLT instruction is an· impressive fea­
ture of the HD64180. It mult iplies two 8-bit 
quantities and results in a 16-bit product. 
Again. this instruction is not usually used 
in operating-system software. 

fcmtti11uedl 
Steve Ciarcia (pronounced ..see-A RE-see-ah" l is an 
electronics engineer and computer amsu/tant wilh ex­
perience in process control . digital design. nuclear in· 
strume11tation. a11d product development. He is the 
author of several books about e/ectro11 ics. You can 
write lo him at POB 582. G!astonbur!:I. CT 06033. 
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The remaining instructions perform 
funct ion like block output with incre­
ment. decrement. and repeat: input o r 
output of any register to an im­
mediate 1/0 (input/output) port d­
drcss. and nondestructive A D logic 
operation on the various register . 

I 0 ports. and immediate data 
This last group of eight instructions 

would be convenient for use in a DOS 
based on an HD641 80 microproces­
sor Most of the e instructions could 
be used in accessing the on-chip pe­
npheral hardware like the asynchro-

Photo 2: A se<tion of cm aluminum cake pan is cut and be,1t to form a support 
f()r a small swilching pow!'r supplr,J. 

Photo 3: The power supply is installed in the corner of the ltmctrbox 
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nous RS-232C ports or the memory­
management unit (MMUI. 

MATING HARDWARE 
AND SOFTWARE 
I eventually found an operating 
system that met these challenging re­
quirements in the Z-System from 
Echelon Inc. of Los Altos. California . 
The Z-System is compatible with pro­
grams that run under CP/M 2.2 and 
contains a multitude of improve· 
ments. The Z-System and its utilities 
were developed together in a com­
mon environment and share a com­
mon command structure. The system 
utilities can be used together in dif­
ferent ways to create new. powerful 
commands. 

The system is adaptable. with 
several of the utilities being menu· 
driven . It even has menu processors 
that allow you to personallze the en· 
ti re operating system to whatever 
level of sophistication you require. 
Best of all. extensive amounts of the 
source code to the system will be 
made available to those users who 
have the knowledge and desire to 
customize the system at the funda· 
mental levels. 

As I explained last month. better 
and faster microprocessors mean ab­
solutely nothing if they are bound by 
inerficient operating systems. The 
56180 with the Z-System is an unbeat­
able combination that seriously 
challenges the advertising-hyped 
credibility of 16-bit computers. 

INTRODUCTION TO THE 
SOFTWARE 
The most visible component of the Z· 
System is the command processor. 
called ZCPR3. It is the most visible 
component because ZCPR3 acts as 
the user interface to the rest o f the 
operat ing system: interpreting com­
mands. loading programs that are to 
be executed. and more. 

ZCPR3 is more than just a command 
processor; it is also more than 70 utili­
ty programs. all of which make use of 
the special features of the environ­
ment provided by ZCPR3 . These uti l­
ities can be used together in many 
ways to create new system commands 
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to accomplish more powerful tasks. It 
is similar to UNIX Jn the way that in­
dividual programs can be combined 
to make a single new program. 

DOS ARCHITECTUR.E 
First. I'll deflne some terms. An applica­
tion program is one that is not an intrin· 
sic part of the operating system. Ex­
amples of this are WordStar or the 
ZCPR3 utilities. A user area is a way of 
partitioning the storage capacity of a 
disk and was originated in CP/M 2.2. 
Up to 32 user areas are on each disk 
drive; only user areas 0 through 15 
are usually accessible. lransie11l program 
area (TPA) is the segment of memory. 
beginning at address 100 hexadeci· 
mal. where application programs are 
loaded by the command processor. A 
file l!Jpe refers to the file's intended use 
and is indicated by the last 3 charac­
ters of a filename. In the Z-System. a 
filename has a total of 11 characters. 
!As an example. the filename FILE­

AME.TYP has the file type TYP.l 
Figure I outlines the memory map 

of the SBI 80 software environment. 

ZCPR3 
To understand ZCPR 3. you need an 
understanding of what a command 
processor is. A minimum definition is 
that it acts as the interpreter between 
you and the rest of the operating sys­
tem. A command processor is the 
component of the operating system 
that prompts you for a command and 
then attempts to execute it. 

ZCPR3 does everything mentioned 
above and much more. One of its 
most powerful features is its ability to 
act as an interpreter for application 
programs that want to generate oper· 
ating-system-level commands. not just 
for the user. This means that pro­
grams like the ZCPR3 utilities can 
generate new commands that are 
then fed to the operating system and 
processed as though you had typed 
the command at the console. 

Another aspect of ZCPR3 that 
needs to be understood is the con­
cept of system segments. Six system 
segments are in a fully implemented 
ZCPR3 system. A system segment is 
a file that is loaded into a predeter­

mined area of memory. ZCPR3 command processor and util­
The ZCPR3 command processor ities with extended functions. 

and utilities can call upon a system 
segment to perform a function or pro­ ENVIRONMENT DESCRIPTOR 
vide information. Memory-resident The first. and most important. seg­
segments can be overlaid with a new ment is the Environment Descriptor 
segment at any time. providing the ''°"'i"uedl 

Photo 4: Another section of cake pan is bent i11to a "U" shape and drilled to 
support two 3Vi -inch disk drives. 

Photo 5: T(1e disk drives are installed in the cake-pa11 housing. 
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IE VI. which occupies addresse 
OF 00 through OFEFF hexadecimal in 
the memory map tsee figure lJ. 
IEditor"s note:T 1e addresses i11 tf:is article are 
Ill ltexadedmi1l. I Because or the many 
pcssible choices in exactly how 
ZCPR3 can be Implemented. E V 
··describes·· how that particular ZCPR3 
implementation is configured. The 
ZCPR3 command processor and util­
ities use the information supplied by 
the ENV to determine the CPU (cen­
tral processing unit) clock rate. 
number or disk drives installed in the 

tern. where the other system seg­

men can be found in memory. and 
more. When the Environment De· 
criptor segment is stored in a disk 

file. the file type is ENV. 

N AMED DIRECTORY 
The next segment is the amed Direc­
tory ( DR). In the memory map. DR 
occupies addresses OFCOO through 
OFCFF. This segment also supplies in­
formation to the ZCPR3 command 
processor and utilities. as EN V does. 

The NOR segment assigns symbolic 
names to disk drives and user areas 
of the system. This means that a name 

Photo 6: Tfie side of Ifie /imcfrbox is cul 0111 so tfiat Ifie drives protrude. cmd 
I 1e dri1'I' assembly is bolted to the power·supply bracket. The SB 180 is inslalled 
w1derneatf1. and (ables are rim for power and disk drives. 

Listing I: A11 exn111ple of tfte flow commands in a possible SfARTU P.COM 
alias. Only if the operator respo11ds wit(i a "y ·· in step 4 will tf1e MDSK /I 
command in step 5 be t'Xl'Cllled (wlticfl will initialize the RAM disk) . This is 
ftandy for reboot.ing tlie system after a program crash and preserving the contents 
of Ifie RAM disk. 

Command Comments 

1. LOR SYS.ACP.SYS.FCP.SYS.NDA.SYS.Z3T; 
2. WHEEL SYSTEM: 

J · ECHO SHOULD THE RAM DISK BE INfTIAUZED?: 

4 IF INPUT. 

S· MDSK /I; 

6. Fl 

t Load system segments 
I Set wheel byte 
I As ques11on
I Get yes or no 
I If yes. initialize RAM disk 
I Terminate IF (ENDIF) 

like BASIC may become associated 
with a part icular user area on a disk 
drive. The ZCPR3 command pro­
ce sor and uti lities will then refer to 
that disk drive and user area 
whenever a command is executed 
that contains the directory name 
BASIC. This gives you the ability to 
assign names to specific sections of 
your disk drives. which you can eas­
ily reassign by loading a new NDR 
segment. The file type of a file con­
taining a amed Directory segment is 

DR. 

R ESIDENT COMMAND PACKAGE 
The Resident Command Package 
IRCPJ segment is a collection of sub­
routines that extend the intrinsic com­
mands of the operating system. An in­
trinsic command is a routine that 
resides in memory and that can be ex­
ecuted without disturbing the TPA. As 
an example in the CP/M 2.2 environ· 
ment. the DIR command is an intrin­
ic command. but the STAT command 

(which loads the SfAT.COM program 
into the TPA and therefore disturbs 
the TPAI is not. 

In the software supplied with the 
S8180. the intrinsic commands that 
reside in the ZCPR3 command pro­
cessor are GO. SAVE. GET. and 
JUMP. The int rinsic commands 
added by the RCP are CP. ERA. 
TYPE. LIST. P (PEEK). POKE. PROT. 
and REN. As you see. the RCP adds 
many commands. Additional com­
mands are available within an RCP. 
but the RCP segment must fit with in 
a 2K-byte area of memory. The above 
commands make it just a few bytes 
short of this limit. 

If you include another command. 
you would have to d isable one of the 
existing commands in order for the 
RCP'to fit into its assigned area. In the 
memory map. the RCP occupies ad­
dresses OF200 through OF9FF. The file 
type of a file containing a Resident 
Command Package segment is RCP. 

FLOW CONTROL PACKAGE 
The Flow Control Package (FCPJ 
resides between addresses OFAOO 
and OFBFF. It is unique to ZCPR3: no 
comparable feature is found in any 
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other microcomputer operating sys­
tem. The FCP adds conditionaJ testing 
to operating-system-level commands. 

An· example of conditional testing 
is the IF. ..THEN ... ELSE statement 
in high-level languages like BASIC. The 
FCP gives the ZCPR3 command pro­
cessor this testing capability. It is not 
usually used while you are entering 
commands at the console. but you 
can take full advantage of it in batch­
processing operations. The file type 
of a file containing a Flow Control 
Package segment is FCP. 

To understand how the flow com­
mands are useful. you must first know 
about the ZCPR 3 flow state. which is 
either true or false. While the flow 
state is true. the ZCPR3 command 
processor will execute all commands. 
If the flow state is false. the ZCPR3 
command processor will ignore all 
commands except ELSE and Fl. 

The IF command is capable of set­
ting the flow state to either true or 
false. The IF command can evaluate 
a number of tests: the existence of a 
file on disk. whether or not a file is 
empty. the state of the wheel byte (ex­
plained in detail later). and more. 

A good example of how to use the 
IF command is shown in listing I. 
ZCPR3 allows you to nest the IF/ELSE/ 
Fl (ENDIF) flow commands up to 
eight levels deep. 

INPUT/OUTPUT PACKAGE 
The Input/Output Package (IOPI seg­
ment acts as a traffic cop in routing 
input and output to and from periph­
eral devices. The print spooler sup­
plied with the 58180 is an example of 
an IOP. Other IOPs let you set up pro­
grammable function keys or capture 
characters in a disk file that are nor­
mally sent to the console or list 
device. 

The IOP occupies addresses OECOO 
through OFl FF in the memory map. 
and the file type of a file containing 
an Input/Output Package segment is 
IOP. 

I 

TERMINAL CAPABILITIES 

3FFFF Hex 
RAM Disk (192K bytes) 

OFFFF Hex 
ZCPR3 External Stack 

OFFOO Hex 
ZCPR3 Multiple Command 
Line Buffer 

----------- OFFOO Hex 
ZCPR3 I TCAP 
Environment OFESO Hex 

Descriptor Segment 

OFEOO Hex 
ZCPR3 Wheel Byte 

OFDFF Hex 
ZCPR3 External Path 

OFDF4 Hex 
ZCPA3 External File 

Control Block 

OFDDO Hex 
ZCPR3 Message Buffers 

----------- OFD80 Hex 
ZCPR3 ShelrSt~k 

OFDOO Hex 
ZCPR3 Named Directory 
Segment 

OFCOO Hex 
ZCPR3 Flow Control 
Package Segment 

OFAOO Hex 
ZCPR3 Resident Command 
Package Segment 

OF200 Hex 
ZCPR3 Input/Output 
Package Segment 

- ---------- O~COO Hex 
SB180 BIOS (Basic lnpoV 
Output System) 

ODAOO Hex 
ZRDOS Disk Operating 
System 

----------- OCCOO Hex 
ZCPR3 Command Processor 

----------- OC400 Hex 
TPA {Transient Program 
Area) 

00100 Hex 
Page 0 Buffers and 
Reserved Locations 

----------- 00000 Hex 

The Terminal Capabilities (TCAP) seg­
ment is actually contained within the 

(CO"li"urd) 

Figure I : Tfie memor!:I map of the SBl80's software syslem. as initially 
configured. You can modify the system to meel !IOUr own needs. 
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Environment Descriptor segment. al­
though it can be loaded independent· 
ly. It resides at. addresses OFE80 
through OFEFF in the memory map. 
Information stored here describes 
characteristics of your terminal. 
specifically the strings that invoke the 
terminal's cJear screen. cursor ad· 
dressing. highlight onfoff. and other 
functions. 

Also stored in this segment are the 
codes generated by any arrow keys on 
the terminal. The ZCPR3 command 
processor and utilities use this infor­
mation to enhance interaction with 
ycu. by offering flashy displays and 
using the arrow keys for various func· 
tions. The important thing to under· 
stand about the TCAP segment is that 
it is easily changed if you attach a dif· 
ferent terminal. Because the ZCPR 3 
utilities refer to the segment for their 
information. they do not need to be 
changed as well. This feature can be 
described as terminal independence. 
The tile type of a file containing a Ter­
minal Capabilities segment is Z3T. 

OTHER ZCPR3 CONCEPTS 

The path. originally incorporated in 

ZCPR2 . is a ZCPR3 concept that pro· 

vides a tremendous amount of flex· 

ibility. The path lets ZCPR3 search 

other directories (disk drives and user 

areas) if the program or file to be in· 

voked is not in the active directory. 


An example: The path is set up for 
ZCPR 3 to search fin the following 
order) the current drive and user area. 
drive A/user area 0, and drive A/user 
area 15. When you Issue a command 
that Is not an intrinsic command, the 
ZCPR3 command processor begins 
searching for the file of that name in 
the current drive and user area. If the 
file is found. it is loaded and executed. 
However. if the file is not found. the 
path instructs the ZCPR3 command 
processor to continue the search at 
drive A/user area 0. Again. if the file 
is found. it is loaded and executed. If 
the file is not found. the ZCPR3 com· 
mand processor searches drive Al 
user area I 5. Once again. if the file is 
found. it rs loaded and executed. The 
SBl80 software allows up to five levels 
of search. 
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The flexibiltty derives from the tact 
that the path ls. like the system seg­
ments. changeable at any time, What 
this means to you is that your f re­
quently invoked programs can be 
stored in a specific drive and user 
area. usually Al 5. and can be invoked 
from any currently active drive and 
user area without needing to specify 
the disk drive. as long as the path 
points to the appropriate directory. 

The path is also used by many of 
the ZCPR3 utilities. For example. the 
Help utility will search along the path 
when looking for HLP files. 

THE WHEEL 
The last important component of 
ZCPRJ that I should describe is the 
wheel byte. which resides in the dis· 
tribution software for the SB! 80 at ad· 
dress OFDFF. If the RAM (random· 
access read/write memory) at that ad· 
dress contains a zero value. the wheel 
byte is considered reset (off): if the ad· 
dress contains a nonzero value. the 
wheel byte rs considered set (onJ. 

The wheel byte functions as a 
security system. All the intrinsic 
ZCPR 3 commands can be set up so 
that they check the status of the 
wheel byte before they execute. This 
is ideal for situations where a securi· 
ty function is necessary. like a public 
computerized bulletin-board applica­
tion. If "'dangerous" commands like 
ERA (erase files) are set up to check 
the wheel byte. and a user who does 
not have wheel privileges attempts to 
use ERA.. all that will happen Is that 
the message "'No Wheel '" will be dis· 
played. 

Several ZCPR3 utilities will function 
only if the wheel byte is set on: other­
wise. they abort immediately. Also. 
both intrinsic commands and a utili· 
ty program let you manipulate the 
status of the wheel byte: both require 
a password to operate. 

THE ZCPR3 UTILITIES 
All ZCPR 3 utilities !there are more 
than 70) are induded in the full 58180 
software package ta subset is included 
with the boot disk onlyl. See the "'Z· 
System Utilities" text box on page 93. 
About 20 percent of the utilities cor­

respond to intrinsic commands. Con­
sequently. if you elect to omit. for ex­
ample. ERA as an intrinsic command. 
you can use the ERASE.COM utility co 
perform the same function. 

ZCPR3 utilities all share many com· 
mon featu res, the most significant of 
which is that they reference the En· 
vironment Descriptor segment to 
determine information about the sys­
tem configuration . e.g .. to determine 
the location of the Terminal Capabill­
ties segment or the Named Directory 
egment. However. since the Environ· 

ment Descriptor segment is not nee· 
essarily located at the same ad­
dresses in every ZCPR3 configuration. 
the ZCPR3 utilities must be installed 
for that particular configuration. This 
is an easy task because. as you might 
surmise. a ZCPR3 utility will do it for 
you ! I ote that the software supplied 
with the SBl80 does not require th is 
installation: it is preinstalled for the 
memory map of the 58180 default 
configuration.) 

Finally. if you get lost. you can 
always find help. A help screen for any 
of the ZCPR 3 utilities can be called by 
invoking it with a command-line pa· 
rameter of If. so that LOR II as a com­
mand calls up a help screen for the 
LOR utility. Other command-line op­
tions are usually preceded by a single 
sla h or a space character. 

SHELLS AND ALIASES 
To understand the concept of a shell. 
think of your computer system as an 
onion. It is made up of various layers 
o software and hardware. with the 
microproce sor at the very center. 
The outermost and visible. layer 
would be an application program like 
WordStar. When WordStar is execut­
ing you are presented with its 

i plays. and the computer will pro­
cess your input in accordance with 
the commands of WordStar. When 
you exit WordStar. the outermost 
layer of the onion is removed and you 
ee the next inner layer. which is the 

ZCPR3 command processor. tf you 
looked deeper. you would see ZRDOS 
as the next layer. then the BIOS (basic 
inpu output system). 

While each layer has its own ap­
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pearance and commands. it has to 
rely on deeper layers to execute these 
commands. A shell is an additional 
layer that fits between the application· 
program layer and the ZCPR3 com· 
mand processor. A shell can present 
its own displays and process your in· 
put in accordance with its own com· 
mands. and it relies on the ZCPR3 
command processor lthe next deeper 
layer) to actually execute the com­
mands. A common use of a ZCPR 3 
shell is that of a translator between 
you and the ZCPR3 command pro­
cessor that converts single keystrokes 
you type to command sequences that 
are then executed by the ZCPR3 com· 
mand processor. 

Finally. a ZCPR3 shell can be nested. 
Multiple layers of shells can be simul­
taneously active. with only the outer· 
most layer visible to you. This gives 
one shell the capability of invoking 
another shell. After the second shell 
is finished executing, control is re· 
turned to the shell that invoked it. A 
shell knows how and when to return 
to itself. 

An alias is a .COM (executable 
binary program code) file created by 
the Alias program that contains one 
or more commands that are to be 
placed in the multiple command line 
buffer and then executed. Command 
strings can be built into an Alias pro· 
gram and then invoked by a single 
command. This is an impressive and 
powerful feature of ZCPR3. 

As a simple example. you create 
numerous files with file types of BAK. 
HEX. and SYM. which are no longer 
required. Rather than repetitively 
entering the commands ERA ".BAK. 
ERA •.HEX. and ERA *.SYM. an alias 
named CLEANUP.COM is created . 
CLEANUP.COM contains the com­
mands ERA ".BAK. ERA ·.HEX. and 
ERA *.SYM. When CLEANUP.COM 
executes. it places its command string 
into the ZCPR3 command line buffer. 
and then the ZCPR3 command pro· 
cessor executes those commands. 
erasing the files specified. 

Aliases can be considerably more 
powerful than this example because 
they are the technique used under 

(CO"li"ued) 

Z-SYSTEM UTILITIES 

T he following is a list of some of the more interesting Z. ·System utilities. 
Keep in mind that there are more than 70 utilities in all. so this is just 

a small sample to give you an idea of the capabilities available. 

AC: This stands for archive/copy. This 
utility copies a fi le from one directory 
to another. with the option of copying 
only files that have been modified 
since last archived. 

CLEANDIR: Clean directory removes 
all deallocated rererences to files on 
the disk and sorts the remaining active 
filenames in either ascending or de· 
scending order. Used often. and you're 
nearly guaranteed a successful UN­
ERASE (see below). 

CONFIC: This menu·based utility is 
used to configure BIOS parameters like 
Ito port speeds. set up the printer as 
serial or parallel. alter the number of 
CPU wait states. and more. (This utility 
was written specifically for the 58180.l 

DPROG: This is a device-programming 
utility that is capable of sending pre­
defined byte sequences to periphera l 
devices like printers and terminals. 

FINDF: Find file searches for a file or 
files in all disks and user areas of the 
system and reports their location1s1. 

HELP: Invokes the help subsystem. 
Entering HELP ZCPR3 will invoke the 
ZCPR3 on-line documentation. Other 
help information can be created with 
a text editor and displayed using this 
utility. {This utility uses the TCAP sys­
tem segment to enhance its displays.) 

HELPCHK: This utility checks files to 
be used with the HELP program for 
proper structure and syntax. 

MENU: This utility invokes the menu 
subsystem under ZCPR3 . Menu files 
can be created with a text editor ac· 
cording to the instructions In the help 
file. This is a Z-System shell. (This utili· 
ty also uses the TCAP system segment.I 

PACE: This utillty sends the contents 
of a file or files to the console for view­

ing. The data is "paged:· filling only 
one screen at a <i'l'le and then wa iting 
for the operator to strike a key. (Also 
uses TCAP.1 

PWD: The print working directories 
utility shows currently available named 
directories. 

SHOW: This is a menu-oriented display 
of the status of the ZCPR3 environ· 
ment. which includes all ystem seg· 
ments. the path. and more. [Also use 
TCAP.l 

TCMAKE: This menu-oriented utility 
allows creation of TCAP system-seg· 
ment files in case your terminal is not 
already handled by the 58180 system. 
IAn associated utility. TCCH ECK. 
checks TCAP system-segment files for 
errors in structure or syntax.) 

UN ERASE; Does just what its name im­
plies: it allows the recovery of acciden· 
tally deleted files if run immediately 
after the deletion. Usually successfu l 
if CLEANDIR is run frequently. 

VFILER: This is an extremely useful 
utility to manipulate files in various 
ways. such as sending contents to 
printer. displaying on console. copying 
unsqueezing. etc. Command entry oc· 
curs merely by pointing to the filename 
and selecting a command. VFILER can 
be personalized with up to 10 addi ­
tional user-determined commands. 

ZJINS: Use this ut ility to install al l 
ZCPR 3 utilities if any changes are made 
in the location or structure of the 
ZCPR3 system. The supplied utilities 
are already installed for the SBl80 en­
vironment but will need to be re­
installed if the system Is reconfigured 
in any way. 

ZAS: A relocating macro assembler. 
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ZCPRl to create new command , 
u ing whatever other programs· that 
may exist on disk in different way to 
add easily invoked powerful functions. 
Aliases support nesting of other 
alia es within their command string 
and af o support parameter substitu· 
tion so that programs invoked by an 
alias can be fed parameters specified 
when the alias is invoked. in a fashion 
similar to Digital Research's SUB­
MIT.COM utility. This parameter sub­
sti tution allows the command se­
quence contained in the alias to 
operate on different filenames or with 
different options. 

ZRDOS AND BIOS 
ZR DOS is the core of the SB180 oper­
ating system. It occupies space in the 
memory map from OCCOO to OD9FF. 
ZROOS. like the CP/M 2.2 BOOS (basic 
disk operating system). creates the 
tandard virtual machine that applica­

tion program are written for. This lets 
oftware vendors write one version of 

a software pacl@ge which will execute 
on more than one type of hardware 
configuration. The virtual-machine en­
vironment is provided via standard­
ized system functions. such as sending 
a character to the console or check­
ing the status of the list device. The 
CP/M 2.2 BOOS contains 39 functions: 
ZRDOS provides these same func­
tions. thereby maintaining compat­
ibili ty. and adds four more. 

Two aspects of ZROOS are visible to 
you in comparison with CP/M 2.2. The 
major significant difference of ZRDOS 
is that when a new disk is placed in 

a disk drive. it is not necessary to type 
Control-C to log in the new disk. as 
in CP/M 2.2. The other difference is 
improved error messages. Instead of 
the cryptic Bdos Err on A:. you see 
Read Error on A:. which is much 
more meaningfu l. ZRDOS also in­
cludes file archive handling compati­
ble with CP/M Plus and MP/M. which 
can be used to make automatic back­
up copies of a file that has been 
changed. ZRDOS also recognizes 
what are known as wheel-protected 
files and does not allow modification 
to those files unless the wheel byte 
is set. 

The BIOS for the SBl 80 handles 
several important functions not found 
in most computers and uses the on­
chip hardware of the HD64180 to the 
fullest. It was written specifically for 
the SBl80. with emphasis on rapid 
and efficient code. Disk operations 
are extremely quick in comparison 
with other machines. 

The SB180 BIOS resides between 
addresses ODAOO and OEBFF in the 
memory map. Like the BIOS rn any 
microcomputer. its function is to act 
as the interface between the software 
and hardware. Another way of saying 
thi is that because different hardware 
configurations may be used. a certain 
part of the operating-system software 
exists that is specially customized for 
that hardware configuration. Because 
of the customization of the BIOS. the 
ame DOS can function on many d if­

ferent computer types. despite the 
fact that there may be significant dif­
ferences between the machines. 

Table l: A list of programs tested a11d kno11111 to be ompat.ible wilfl tfre 
SBI80's operating system. 

M1croPro. 

M1croso . 

Digital Research· 

Sorc1m: 

Ash on-Tate 

Borland International 

Manx. 

CompuV1ew· 

Others; 


WordStar 3.0. WordMasrer, Ma1IMerge, Starlndex. 
SuperSort 
Mulbplan, Macro-SO. BASIC-80. BASIC compiler 
MAC, SID. ZSIO CB·BO, Pascal/MT+ 
SuperCalc2 
dBASE II 
Turbo Pascal 2.0 
Aztec C 1.05g 
Vedil 

T/Maker 01. The Word Plus, Punctuation and Style, MIX, 

Modem7. MDM7, MEX. BOS C. C/80 

The BIOS is responsible for interfac­
ing all peripheral devices like floppy 
disks and video terminals that are 
u ed on a computer to the standard 
virtual-machine environment created 
by the operating-system software. 

For example. an application pro­
gram requests ZRDOS to send a char· 
acter to the console. ZRDOS is the 
ame no matter what machine it is 

operating on and has no way of know­
ing which i/O port address the con­
cole might be found at. o r anything 
else about the console. Yet it does 
know that the request has to do with 
110 . and ZRDOS passes thi request 
to the BIOS to send the character to 
the console. Finally. the BIOS is the 
component that actually transmits the 
character to your terminal. because it 
ha b en configured to know that the 
"console" is actually a terminal con­
nected to 1/0 port number two. This 
example shows how the peripheral 
devices attached to the machine (con­
sole attached to 1/0 port number two) 
are in terfaced to the software of the 
machine (request to output a charac­
ter to the consolel. 

The SBl80 BIOS incorporates this 
type of standard software/hardware 
interfacing and several special fea­
tures. The most important feature is 
th in tegrated RAM disk. The upper 
192K bytes of the memory can be set 

up by the BIOS to be used as an ex­
tremely fast file-storage device, which. 
co application programs and the oper­

ting system. looks like disk drive M. 
This integrated RAM disk is a power­
ful tool. one that gives the SBI 80 an 
incredible performance advantage. 
One of the nvo direct-memory-access 
con trollers (DMACs) o f the HD64 I 80 
i dedicated to the RAM d isk. pro­
viding the best performance possible. 

Table l lists programs that have 
been tested to run in the software en­
vironment of the SB! 80. The pro­
grams listed are not the only pro­
gram that will run: they represent all 
that was available to be tested. 

ft is important to understand that. 
although the Z·System is compatible 
with programs designed to run under 
CP/M 2 .2. it is a case of upward com­
patibility. This means that these pro­
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grams usually cannot use most of the 
advanced features of the Z-System 
but simply perform as they would in 
the environment they were intended 
for. Programs written for CP/M 2.2 can 
benefit from some aspects of the z­
System. but other aspects of the Z­
System cannot be utilized. 

S TARTING THE SYSTEM 
lWo modes of operation are available 
when starting the system. The first 
mode is the SBl80 monitor. It will be 
invoked if the computer is powered 
on without floppy-disk drives con­
nected or if disk drives are connected 
but no disk is in drive A. The monitor 
has its own command set to perform 
uch function as examining and 

changing the contents of memory. 
transmitting and receiving byte values 
to and from the 1/0 ports. and more. 

The monitor software resides in the 
n-board system EPROM (erasable 

programmable read-only memoryl 
and is used for debugging the system 
hardware and as a bare-bones oper­
ating system for SBI 80 users who 
have not added floppy-disk drives. If 
the system is used in th is way. simply 
strike the Return key so that the 
monitor can determine the console·s 
data-transmission rate. (A listing of the 
monitor commands was provided last 
month.) 

The second mode of operation in­
volves attaching one to four floppy­
disk drives (311-. 5 ~-. or 8-inch) to the 
appropriate drive connector on the 
S8180 and simply placing a disk that 
has the operating system on it into 
drive A and powering on. or resetting. 
the system. 

This is referred to as cold booting 
and loads the operating system into 
the SBl80's memory. Several mes­
sages are displayed in the process of 
cold booting. most of which are orig­
inated by the ZCPR3 utility LOR.COM. 
When the system has completed the 
cold-boot process. you are presented 
with the system prompt. which is 
AO:BASE > if you are using the 
distribution software. The system is 
now ready to accept your commands. 

The cold-boot process has many 
stages. An important one is the execu­

tion of the STARTUP.COM program. 
The SBl80 operating system searches 
for !he STARTUP.COM program as the 
last step of the cold-boot process. and 
if it is found. it is executed. START­
UP.COM is created by the Alias pro­
gram. and its major role in the cold­
boot process is to load the ZCPR3 sys­
tem segments by placing the com­
mand LOR SYS.ENV,SYS.RCP. 
SYS.FCP,SYS.NDR into the multiple 
command line buffer. 

This is not the only role of the pro­
gram. You can easily customize 
STARTUP.COM so that whenever the 
computer goes through the cold-boot 
process. an additional series of com­
mands are executed automatically. 
Because each disk can have its own 
personalized STARTUP.COM. it is pos­
sible to create turnkey systems for 
specific applications. Disks could be 
set up specifically for word process­
ing by using STARTUP.COM to auto­
matically load and e.xecute WordStar. 
or for a turnkey database operation. 
An unattended remote-access com ­
puterized bulletin board could have 
a STARTUP.COM set up so that if 
power failed and then was restored. 
all the needed commands to start the 
system again would be executed. The 
STARTUP.COM concept gives you a 
great deal of flexibility and con­
venience. 

RAM-DISK INITIALIZATION 
The RAM disk is an exciting feature 
of the SBl80. It will improve system 
performance many orders of magni· 
tude when used. Like all RAM disks, 
it has some characteristics that should 

not be overlooked. The RAM disk. 
unlike a floppy disk. does not retain 
its contents when power is removed. 
o you must be sure to make floppy­

disk copies of files used in the RAM 
disk. It is quite possible to use aliase 
to make the process convenient. so 
that when you edit a file that reside 
in the RAM disk. it is automatically 
copied onto a floppy disk at the on­
clusion of the edit session. 

The S8180 BIOS is written to no/ ini­
t ialize the RAM disk when a cold boot 
is performed. This is so that when th 
Reset button of the computer is ac­
tivated. the RAM·disk contents are re­
tained. You may need to use the Reset 
button if a buggy program goes into 
an endless loop. and it is nice to reset 
the computer without losing the con· 
tents of the RAM disk! 

A utility program ca lled MDSK (the 
command is MDSK Ill is used to ini ­
tialize (format) the RAM disk. It is im ­
portant that MDSK /I not be used in 
the STARTUP.COM alias. because this 
will destroy the contents of the RAM 
disk whenever the Re et button i 
used. An alternative is to use the flow 
commands of ZCPR3 to query the 
user. so that the STARTUP.COM alias 
may perform the command or not. 
depending on the user' re ponse. 

CHANCING THE DRIVE/USER 
AREA 
The Z-System accepts rhe generic 
commands found in both MS·DOS 
and CPIM for changing rhe currently 
active disk drive. For example. ro 
select the B drive as active. simply 

IC011f i1111t>tll 

Table 2: The dilfem1t floppy-disk formats that can be processed witl1 the 

SB180 BIOS and their associated storage capacities. You do 110/ need a 

conversion program to formal. read. or write these formats llPi• /racks per i11d1 : 

dsdd=double-sided double-densillj : ssdd=single·sided double-densilyl . 


Format tpi Sides Capacity per disk 

SB 180 native 96 2 782K bytes (dsdd) 
SB 180 native 48 2 386K bytes (dsdd) 
Hitachi QC-10 48 2 286K bytes (dsdd) 
Kaypro 2 48 191K bytes (ssdd) 
Ampro 48 188K bytes (ssdd) 
Osborne 1 48 183K bytes (ssdd) 
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type 8:. To select the integral RAM 
disk. type M:. When a drive is 
selected as active. lt becomes the 
default drive. In other words. it is 
where programs and files will be 
earched for first unless specified 

otherwise by the user or application 
program. 

These generic commands are ac­
tually a subset of the commands avail­
able under the Z·System to select the 
active disk and user area. 1Wo ma jor 
types of commands are available 
under the Z·System for th is purpose: 
the DU: form and the DIR: form. Both 
forms are recognizable by the trailing 
colon character. 

The SBJ80 BIOS can automatically 
recognize different floppy-disk for­
mats. so exchange of disks with dis­
similar formats becomes easy. See 
table 2 for a list of supported formats. 
To change to a disk of different for­
mat. you may have to type Control.C. 

The DU: form is made up of two 
components. D is a disk drive, and the 
acceptable range for it is A through 
P. U is a user area. and its acceptable 
range is 0 through 15 Thus. DU: 
forms of AO:. 86:. and M15: are al­
lowed, but forms like ZO: or G33: are 
invalid. So. to move to the A2 : drivel 
user area, simply type A2:. Another 
way of using the DU: form is to rea.lize 
that the D and U are optional. This 
means that forms such as 3: and A: 
are valid. 

The DIR: form is derived from the 
amed Directory system segment. 

wh ich associates a symbolic name 
with a specific drive and user area. A 
directory name is up to eight charac­
ters in length. For Instance. if the sym­
bolic name ROOT is defined In the 

amed Directory segment as being 
a sociated with Al 5. and if you type 
ROOT: < cr > at the system prompt. 
A 15 will be selected as active. 

lb have the list of defined directory 
names printed for you. use the PWD 
1prlnt working directories) utility. The 
default configuration of the 56180 sys­
tem software allows 14 directory 
names to be defined, bur this number 
can be changed tsee the "User 
Customization" section). 

A characteristic of the DIR: form ls 
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that a password can be associated 
with a directory name. The password 
can be up to eight characters in length 
and is also defined in the amed 
Directory segment If you type a DIR: 
form that is passworded. a prompt of 
PW? is presented. and if the proper 
pa sword is not entered. you are not 
allowed to enter that directory. (Note 
that the OU: form. if enabled. allows 
password-free access to that directory. 
To make the DIR: passwords come 
into full force. reconfigure the system 
to not accept the DU: form .I 

SECURE SYSTEMS 
The 56180 system software has been 
configured with a minimal amount of 
security. This was done because most 
users will probably not be in a situa­
tion where public access to their 
SB\80 will be allowed. 

However the system does possess 
extensive options for security. If you 
intend to use the SBl80 as a public­
access computerized bulletin board. 
you can reconfigure the software into 
a more secure system. For example. 
you could deny use of the ERA com­
mand to "ordinary" users. 

I previously discussed how the DU: 
form of changing the active disk drive 
and user area bypasses any pass­
worded Named Directory entries. In 
a secure system. the DU: form may be 
disabled. so that the only way to refer 
co any other area would be to use the 
DIR: form. Then. because the DIR: 
form requires a password if one has 
been defined. critical areas of the sys­
tem can be password-protected. 

These changes are implemented by 
editing the source code supplied with 
the system to set the new options and 
then merging the changes into the 
operating-system software. 

USER CUSlOMIZATION 

You can customize a number of other 

areas in the SB180 system software. 

The first is the BIOS, using the CON­

FIG utility. 


The BIOS source code is included 
in the full software package to make 
easy installation of significant changes 
in the hardware-configuration infer· 
mation. The assembler. ZAS. lets you 

regenerate the operat ing system into 
new and different forms. An example 
i if you want to rewrite your RCP so 
chat some of its commands will re· 
pond to the wheel byte. Another ex­
m ple is expansion of the amed 

Directory system segment to handle 
more than 14 directory names. 

Although some of the above ex­
amples require programming knowl­
edge. a great degree of customization 
can be done without specific pro· 
gram ming knowledge through the use 
of Alias programs and the shell utili­
ties. 

The STARTUP.COM alias is a likely 
candidate for personalization . It is 
normally executed only when the 
system does a cold boot When using 
the SBI 80 for word processing. I use 
a STARTUP.COM command sequence 
chat automatically copies the fi les I 
will be using to the RAM disk. Once 
the files I am using are copied into the 
RAM disk. execution of commands is 
nearly instantaneous. Having START­
UP.COM automatically place the ap· 
propriate files in the RAM disk to gain 
the benefit of the speed of access can 
be used in many other areas besides 
word processing. 

SUPPORT 

A full set of manuals are included with 

the SB 180 operating-system software. 

This includes manuals for ZAS. ZDM. 

EDIT. ZRDOS, and some SBl80 utili­

ties. Documentation for the ZCPR3 

utilities and ZCPR3 itself are included 

in the HLP files. 


EXPERIMENTERS 

As always. I try to support the com­

puter experimenter by rewarding 

dil igence. If you build the 56180 from 

scratch. send me a picture and I'll 

send you a copy of the BIOS and the 

ROM monitor on disk (SBl80 double­

sided dou ble·density formatl at no 

charge. provided it is for your per­

sonal use. 


lf you bui ld. buy. or otherwise 
assemble an SB 180 system. I'd like to 
know about it. I will be designing ex· 
pansion boards for the SBl80 (the first 
one is a 300/ 1200-bps modem) and 
can notify you of them in advance of 
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publication. In addition. having your 
name will greatly simplify the 
organization of any users groups that 
might arise. 

The 58180 is a fully supported Cir­
cuit Cellar project. I have arranged for 
the hardware to be avai lable in kit or 
assembled form. and I contracted 
with Echelon Inc. to write the BIOS 
and integrate it into the operating 
system. Echelon has telephone tech· 
nical assistance available and also has 
affiliations with more than 40 public 
remote-access bulletin-board systems. 
called Z-Nodes. Z-Nodes are located 
throughout the nation. and there may 
be one in your area. You can find 
ZCPR 3 utility-program updates and in­
formative newsletters about the z­
System on a Z-Node for the price of 
a phone call. 

IN CONCWSION 
This has been a big project. even 
though it's only a small board. Sports 
cars have a lbs/HP rating. It's too bad 
there isn't an MPS/sq. in. rating that 
could be used to truly compare the 
capabilities of the 58180 to other 
computers. 

Like the Z8 and 8052. the HD64180 
has joined the Circuit Cellar preferred 
processor list. and you can expect it 
to be well supported with a variety of 
expansion peripheral devices. A hard­
disk controller and modem are cur­
rently in the works. As soon as I figure 
out how to design them and gather 
together the software people who 
know how to glue it together. I'll let 
you know. Until then. I'll just keep 
plinking along with simple projects 
like home controllers. intelligent ter­
minals. and voice-recognition systems. 
My PC board designer needs a vaca­
tion. 

CIRCUIT CELLAR FEEDBACK 

This month's feedback is on page 388. 


NEXT MONTH 

I'll build a single-chip 1200-bps 

modem. • 


Tedi Circ11its !11C. 
projecl . 

for 1heir co111ri611tions to t ris 

Editor's Note: Steve often re ers to previou 
Circuit Cellar articles. Most of these past ar· 
tides are available in book form from BYTE 
Books. McGraw-Hill Book Company. POB 
400. Hightstown. 	 I 082 50. 

Ciarria's Cirmir Ctllar. 'hlwne I covers articles 
in BYTE from September 1977 through 

ovember 1978. Volume II covers December 
1978 through lune 1980. 'hlwni> Ill covers July 
1980 through December 1981 . Volume IV 
covers lanuary 1982 through )une 1983. 

The following items are available from 

The Micromint Inc. 
25 Terrace Dr. 
Vernon . CT 06066 
t800J 635·3355 for orders 
12031 871 -6170 for information 

I SBl80 computer board with 256K bytes 
of RAM. Complete with user's manual and 
ROM monitor. 

assembled and tested ... SBl80-1. 5369 
complete kit ........... SBl80-2. 5349 


2. SBl80 boo( disk. Z·System DOS with 
limited util iti and BIOS. Provided on ne 
HHnch 58180-format double- ided double-
density d isk . ............ SBl80-IO. S49 
3 Z-System. including ZRDOS. ZCPR3. an 
editor and utilit ies. ZAS assembler. BIOS 
source. and ZDM debugger. Complete with 
manuals. Pro ided on four 5\'Hnch SB l 80­
format double· ided double-densi ty di k 
..... ... ......•...... SB l80-20. $190 
4. HD64Bl80 chip (6 MHzl with data manual 
and 12.288·MHz XTAL .. ... ' ...... $50 
5. BYTE readers· special. Complete SBl80 
computer board with 256K bytes of RAM. 
user's manual. ROM monitor. and all the soft' 
ware Ii ed in item 3 tAv<i ilable through 
December 31. 198 5.1 

assembled and tested . SBI 0-1-20. 5499 
complete kit .... .... SB180-2·20. S479 

All boards are complete with the exception 
of the 50-pin 8-inch drive and 44-pin expan­
sion headers. which are not populated. They 
are optionally available. Printer. power. disk. 
and terminal cables are available separate­
ly. can ror pricing. 

Please include 510 t57 less on item 41 for 
shipping and handling in the continental 
United States. 518 elsewhere. Connecticut 
residentS please include 7.5 percent sales 
tax. 

IBM SHOP 

• • HALLOWEEN SPECIAL • • 
~ l'M>llOOUll 1IOO •.•.•••.Siii.• 
ANCHOR VOi UMODUI 1• ....... ... .s1a.• 

1-800-IBM·SHOP 
ORDERS ONLY CIC 

714/840-2408
Quotes and Technical Assistance 

•SYSTEMS• 
ITTllXTMPC-21M 

Two 1.2 HT. 3llOI< Dr'a. Monoc/lrome Boen!, 12" 

Amber/G-n Monochrome Monit0<. S.rlel & 

,..,lllell'Qn, OOS2.1 .................. 11.-..
... IT_ 
One IBM 3IOk FIGWY Dr.. one 10 Meg Hard 0111<. 
Monochrome Boetd. Ambet/GtMn Monochrome 
Monitor, DOS 2.1 OHLY ..... ... ... ... .. ..... 

... l'C-_ 

TYlO Te-= 380K Ot'L. Monoctwome Graphlc:a Boerd. 

Pwallel Printer Pon. Monoctuome Diaplay, DOS 2.1 

ONLY ..... .. .......................... 11,-.. 

... PCATl11K 
1.2 Meg Floppy. 20 Meg Hard Oilk, Amber/GrMn 
Monochrome Ollplay, Monochrome Gr9pllica Boerd. 
Including ahipplng UPS. DOS 3.1 ONLY . 14...._. 
...PCATl11K 
1.2 Meg Floppy. 20 Meg Hard Diak. Prinmon HX· •2. 
Color GrlPftiC;a Board. AST Adwntege. Anchor Voll<s 
1200 Modem. Pln.laonic 1092 Printer. dS- 111 & 
Ctoletalk Software. includinv ahipplng UPS. oos 3. 1. 
ONLY ............... . .... . , ........... SI.Ill.• 
•11 PC AT un-enhenced ... , ........... ..... 

•II PC AT entlanced ................... 3..... 


•TOP HN SOFTWARE• 
... . 1... .... .. ...... .... .. ............... 
... Aoc:ountlng Modulea ....................... 
NACHTllU Accounting Moclulea ... ........... 
Mlft9111ng YOUt Monty ....,APl'U .. . ...... 111M 
Oollatt &s... ... ............ .... ......11s.• 

Norton Ulilltiw 3 0 ... ........... . ......... ­
'"Wri1e/F'.....Alpon .................... . . ­
SIDEWAYS 1911/APl'U....... , .. .... ....... ­
Mul1l- 18M ................. .. .. ........... 

0-lk........................ ..... . 104.ll 

Mic:rOloft Won:t ... .......................... 


• PRINTERS DOT MATRIX • 
NNA10NC 10ll1120CPS ...............1211.• 
PANASONIC 1082 1llOCPS/Nl.O 33CPS ....319.. 
IPSON FX-«>- HIOCPS ... ........ . . , ...... .... 
1PSON FX-1QOo 180CPS................... ...... 
OIODATA l2P 1llOCPS ... , . .... ... .. .... .. .... 
MOTHIJll 20241. 200CPSINl..O lllCPS . ... ..-... 

• PRINTERS lfTIBt QUALITY • 
9111on8 HA-15 17CPS . ........... .... ....... 

9111Qn8 HR-25 24CPS ..... ............. 11... 

9111on8 HA-35 36CPS .................. 721.11 

OIA8l.O Ad..,,. 25CPS . .. ...... .. .......... 

.A11C11100 20CPS ...................... • .. • .M 

.AIKl l300 «>CPS ... .. .............. . ..... .,.._. 


•MODEMS• 
HAftS 12008 1ni.rn111 WISl'Nlncomm 2 ........ 

HAftS MictOlnOCMm HE ..... . .......... ... 11t.M 

HAYU :Z.00 .... ..... . ......................... 

u.a. M>elTICS 2400 ...................
 . ..•n.• 

• MACINTOSH/APPLE • 
lllACINTOIH 1211< w/Mlcdraw ..... ..... 11.-.. 

lllACINTOIH 11121< w/MKpMll ...... ... .. ..,... 
........,.,.Pri- ........................ 

IMCINTOIH 2lld Clrive .................... ..... 

.CllOIC»T a.rt .................. .. ..... ,... 

..alOIOl'T Mulllplen .•• •• ••••••••••••••• ,,._.
.............................. ... .. ....1­
HIUX.... ... . ..... .... ............. . .......... 

,,.,.. unr....m .................. .. ...... ,_ 

l9C"°9CI A2 Drive ..... .. ................,.. 
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Revelation®is a classic case of 
'you get what you pay for: Itcosts 
a bit men than most, but it gives 
you the best~ Is. 

- PC Megujnc, Scpticmbcr 4, 1914 

IfyouthinkthatdBASEll™or 
R:base 5000™ is the solution to 
yourinfonnation processingneed , 
consider for a moment the high 
expectations you and your com­
pany should have for your next 
database management system. 
For stafUl"s, it needs to network. 

Revelation is ready to network 
now. not "someday soon." You 
choose the best hardware and 
software for your unique needs, 
including IBM®'s PC Network or 
any networks running Novell 

etWare~ 

Network Revelation also Jocks 
data at the record level. That's a 
critical capability that means the 
difference between a working net­
work and disappearing data. 

Make sure that it has an excellent 
command of the language. 

R/Design, Revelation's appli­
cation generator is your ticket to 
the most powerful applications 
runnin~ on PC's. That's because 
R/Destgn steps you through the 
entire application generation 
process, from defining databases 
to writing the documentation. 
And when you're done, Revelation 
will compile your application in 
R/Basic source code, a complete, 
structured relational language. 

Find out how easily you can 
rctrtcYclnformation. 

With R/List, Revelation's 
query language, you ask ques­
tions in plain English. Simple 
sentences produce detailed 
reports in just about any fonnat 
you can imagine. 

And while you're at it, ask 
Revelation about its variable­
length fields, unlimited files, and 
fields, data dictionaries, and high­
speed compiler. You'll find all the 
tools you need for serious appli· 
cations development. With prices 
starting at only $1495* for a 
complete four-user system, Net­
work Revelation gives you more 
than you paid for. 
•Suggested U.S. price. 

IF YOU CHOOSE AWIM~ 

MTA~SE THAT'S UNABlETO 


KEEP PACE WITH QJR

GROWING 00~ VOU'LL 

HAVE lO CHANGE 't'OUR NAME 


AND MOVE TO PAAAGUAY.1 


i~I i"i 



A revealing comparison between R:blsc 5000, d8ASE •Md Revtllltlon 

Maximum Characters/ Record 
Maximum Fields/ Record 
Relational Operators 
Data Dictionary 
Procedural Language 
Variable· Length Fields 
Report Writing Features: 
A) Access to Date/ Time 
B) Row or Column Fbnnat 
C) Accessible Table 

Password Security 
Definable Data Entry Rules 
Pre-Defined Macros 
Application Generator 
Application Compiler ' 1) 

Run -Time Module 
Natural Language 
Network Version 

Revelation 
65000 

65000 


9 

Yes 

Yes 

Yes 


Yes 
Yes 

6000 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

R:base5000 
1530 
400 
6 

Yes 
Yes 
No 

Yes 

Yes 

40 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes421 
Yes(31 

Nd4 ~ 

dBASEUI 
4000 
128 
6 

No 
Yes 
No 

No 

No 

10 

No 

No 

Yes 

No 

No 

Yes(21 

No 
No 

It's your choice: The vice 
presidency or Paraguay 

~mos'worldwidenetworkof 
sales representatives stand ready 
to show you the incredible power 
of Revelation. Call today to sched­
ule a career altering demonstration 
or to request an evaluation copy. 
Cosmos, Inc., 19530 Pacific Hwy. S. 
Seattle,WA 98188,(206)824-9942, 
Telex:9103808627 (Cosmos WA) 

11 Fmm original manufaciurer; 2) Available sOQn; 3) Extra ~t optiQn; 4) Announced for I.ale 1985. dBASE Ill isa 
trademark of Ashron-Tate. R:&se 5000 isa trademark of MicroRIM , Inc. MS iu trademark of Microsoft. IBM in 
registered trad.,mark of lniernational Business Machines Corporation. NetWatt is a trademark of Now.II, Inc. 

HC>Vt/EVER, IF YOU FIND ONE THAI CAN GROW 

AS WE GRON, EVEN NETVVORK, YOU JUST 


MIGHT BE OUR NEXT VICE PRESIDENT! 

WHY AAE YOU SM\UNG? 



Please send me: 
D I-lard Runner $39.95 
0 	H •. rd Runn r $69.95 

(Non-copy protected) 

0 	NoBlink $39.95 
D NoBl ink $69.95 

(Non-copy prolecled) 

D Turbo-Plu $59.95 
(Non·copy protected) 

l s 'hipping and h~ ndl1nti In ludcd 
Ou13nk . add J10 00 per item 

Name _ ____________ _ 

0 	Che 0 Money Ord r 
Address·-------- ----­

D VI a/ Master ard/ Amex 
o. _ _______ 

ity / tatelZiP - - ------- ­

N..tnct.mu• I~. 
Expiration 5320 Sovlh 900 Ent, Sult• uo
Date _______ Wt Lake City, Utah Mll7 

T91ephotMllOll2Sl-0769 



BY CLI FFORD KE LLEY 

PART 2: 1HE HARDWARE 

EGO:A 
HOMEBUILT CPU 


How tfte hardware 

decodes and executes 
instructions 

Editors '10/e: This is the second part of a two· 
part article describing EGO. tfre autfror's 
lromebrew CPU. II relies heavilv 011 part I. 
published in the September BYTE. wf1icfr 
describes EGO's instruction repertoire in 
detail. 

he syste m architectu re 
defines the physical struc­
ture of the computer. 
Figure l shows the struc­

ture of EGO. The real constra ints that 
the instruction set imposes on EGO 
are the size of the memory: the 
number of registers {32) : and the 
width of the data bus. AW (arithmetic 
logic un it). and registers. 

The JR (i nstruct ion1register is used 
to store th instruction that was read 
from memory for use by the system 
controller. The A Imemory add ress) 
register stores the address where 
memory will be accessed. The gen· 

ra l-purpos registers are arranged 
like a smal l memory bank- only one 
register at a time can be written to or 
read from. This factor. along with my 
desire to keep EGO simple (only one 
data bus). fo rced me to use registers 
A and B a temporary storage for in­
struction operands. freeing the data 
bus for transmission of the ALu·s 
operation resu lts ei ther to the TS 
!temporary storage) register or to a 
enera l-purpose r gister. Th TS 

register is not needed for very fast 
transfers from the AW to registers. 

ILLUSTRATED 13\' STEVE SAl.ERl\.O 

but it is used as transient storage 
when data is sent to memory. 

The ST t tarting address) register 
hold the address that EGO access 
when it starts up or is interrupted. 
Cu rrently it is hard-wired to address 
0000 tall addresses are in hexadeci­
mall. but I have mad provisions so 
that it cou ld be loaded by an exter­
na l device. 

EGO SEQUENCER PROGRAM 
In effect. Eco·s sequencer runs a pro­
gram written in AHPL (a hard-wired 
programming language: for more in­
formation see Digital Sys/ems: Hardware 

Organization and Design by Frederic k I 
Hi ll and Ger Id R Pete on John 
Wiley & Son . 1978). The progr m for 
EGO i shown in figure 2. It can be im­
plemented either by microprogram­
ming or by har -wired equ0ntial cir­
cuits. For complex machines. a micro­
programmed control un it i th on ly 
feasibl solution. But. since Eco·s 
program has on Iy 22 steps. having 

tco"linued) 

Clifford l<flley f1as a B.S. in pfrysics and 
mathematics from Marquette Uni11ersity. He 
currently iwrks 011 missile simulation systems 
at Rock1~1/ l11ternatio11a/. Hecan fJe con/acted 
al 412 7~ Maybank. Lake\wat. CA 907 12. 
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Inq uiry H'i 

Hi - I'm Joan, 
Summer is ov er, so 

lets get down to busi· 
ness. We have some new 
lines & good prices. We 
have the same fast and 
courteous service. Ca ll 
us on ou r to ll free or­
der line and let us fi ll 

your o rder. 
Than ks agai n and God bless 

Joan 

P.S. Hearing hand icap . cal l us on your TTY. 

COMPUTERS 

A LTOS 186·1 0 ..... • . .... $4415 
ALTOS 486-20 . .. _ . . . . • . . $4195 
ALTOS 580·20 . . . . . . . . • . . $3310 
A LTOS 586·20 . . . . . . . . . . . $5300 
ALTOS 986T -40 . . . . . • . . . . . 9355 
A LTOS 2086·2M8 . . . . • • . . $14,930 
IBM PC ..... . ... . . . . . . . $CALL 
ITT PC .... . .... . ... . _ . $CALL 
LEADING EDGE PC . . . . . . . . . $CALL 
ZEN IT H ...........• .... $CALL 
SOFTWARE . ..... . . . . . . . SCALL 

PRINTERS 
CITIZEN . MSP-10 __ . _ . _ . .•. $259 
DAISYWRITER 2000 48K . . . . . $799 
EPSON .......... . • . . .. $CALL 
JUK I 6100..... . . . . ... ... $370 
OKIDATA . . . ...... . . ... $CALL 
STAR MICRONICS. SG10 . . . _ .. $.207 
NEC 3550 . . . . . . . . . . . . . . $1029 
NEC 8830 _ . . . . . . . . . . • . . $1440 
SI LVER REED .. . . . .. ••. . $CALL 
TOSHIBA351P . .. ... . .•.. $1119 

TERMINALS - MONITORS 
WYSE.SO. . . . . . . . . . . . . . . . 5429 
WYSE 85. . . . • . . . . . . • . . . . $579 
QUME 101 G . . .... . . _ .•. . . $289 
OUME 202G . . .•.... . •.... $599 
TELEVIDEO ... .. .. . •. .. $CALL 
AMDEK .. . . _ . _ . . . . •. . . $CALL 
TAXAN GREEN •.. . . . •.... $115 
TAXAN 420 . .. • .... . •• ... $399 
PRINCETON MAX 12E . _ •.. . . $169 
PRINCETON HX 12 . . . . ..... $445 
PRINCETON SR 12 ... . .. .. . $615 

DISK DRIVES & BOARDS 
AST 6 PK . .... .... . • . ... $235 
PARADISE M L T . .. . ...•... $198 
HERCU LES CL. GR ... . • • .... $145 
EVEREX EDGE ... . . . .•. . . $315 
TANDON . ... . . ... . .• .. $CALL 
TEAC. .. .... . . . ..• . • . . $CALL 
IOMEGA . . . . . . . . . • . . . . . . . . . SCALL 
TA LLGRASS . _ ..• . .•. . . . SCALL 

MODEMS 
PROMETH EUS 1200 EXT • .. . . $305 
PROMETH EUS 12008 ... . .. .. $259 
PROMETHEUS 1200A.. . . . . .. $299 
HA YES SMARTMODEM 1 200 . . . $379 
HA YES SMARTMODEM 12006 . . $319 
HAYES SMARTMODEM 2400 . . . $609 
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EGO ORCH 11ECTUA£ 

GENER•L · P~~POS£ 
AEG IS TEAS 

lZ BY l& B ITS 

ALU FLAGS 

MEMORY 

,.,, BY 16 ans M 

• HAROWIR' 

,------,

I
I 

COMPUTER 
CON T ROL. 

I
I 

I I 
I I 
1 I 
I I 
I I 
I IR l 
I I 
I I 
I I
L,_ ______ J 

DA 4 BtlS 

TS 

ST 

0 4SE E CAPTIOM t 

Figure I: A block diagram of trie EGO processor's architecture. Hard-wired com1eclions 
indicate signals tftat are newr '"turned off." For example. Ifie output of tfte A register is 
always sent to Ifie AW. bul the output of the B register can be disco1111ected from t(1e 
input of tfie ALU for tfiose instrucl imis requ iring on/~ one operand (sftifts and rotates) . 

one sequential ci rcuit per control 
state offer the most direct int rpreta· 
rion of the control sequenc~. eases 
maintenance problems. and offers 
high operating speeds. 

As you can see in figure 2. steps l 
and 2 initialize EGO at memory loca­
tion 0. This is the starting poi nt at 
power-up. after an interrupt is re­
ceived. or when EGO restarts after a 
halt instruction is execu ted. The ST 
register is loaded into the program 
counter (register OJ. and in step 2 the 
contents of the program counter are 
transferred to the MA register. Step 
3 loads the instruction from memory 
to the IR register and to branches as 
defined by each instruction type. 

Branching from step 3 to step 4 ex· 
ecutes the register instructions. Step 
4 loads register Sl into register A. 
Step 5 loads register S2 into register 
B. Control then tra nsfers to step 17, 

where the result is computed. This 
result is sent to the TS register and. 
since the instruction is not an indirect 
S2 operation. the resu lt is also sent 
to regi ter S2 . At this point. control 
tra nsfers to st p 20. where th pro­
gram counter is loaded into register 
A. Step 21 increments register A and 
sends the result back to the program 
counter and into the MA register. Step 
21 also check the interrupt line and. 
if an interrupt is detected. transfers 
control to step I . Otherwise. EGO 
transfers back to step 3. Since the MA 
register holds a copy of the program 
coun ter. ECO is ready to perform a 
memory read to fetch the next in· 
struction. 

Branching from step 3 to step 6 ex­
ecutes the data instructions. Step 6 
loads the program counter into 
register A. Step 7 increments register 
A and sends the incremented value 



Inquiry 36<1 

EGO 


Memory : IR(16):MA(16);TS(16);A(16);B(16):REG(32:16): 
MEM(65536:16);ST(16) 

Logic : ALU(4) 

lnputS : tlags,rst,int 

OutputS : cy.ldl 

Bus ; BUS(16) 


1 BUS•ST,REG(O)<--BUS 
2 BUS·REG(O),MA<--BUS 
3 BUS• MEM(MA),IR< --BUS.-- >(iR'1siR'1•iR11,i'R1siA1,IAe.iR15IR,,, 

IR1&iR,•. lR,slR,.)J(19,6.4. 11 ,14) 

4 BUS·REG(S1).A<--BUS 

5 BUS• REG(S2),B<--BUS,-->(17) 

6 BUS• REG(O),A<--BUS 

7 BUS• ALU(lNC).REG(O)< --BUS,-- >(flags)l20) 

8 eus- REG(S2).B< --BUS 

9 BUS·REG(O),MA<--BUS 


10 BUS·MEM(MA).A<--BUS.-- >(17) 
11 BUS•REG(S1),MA<-BUS 
12 BUS•MEM(MA),A<--BUS 
13 BUS·REG(S2),B<--BUS,-->(17) 
14 BUS•REG(S1),A<--BUS 
15 BUS•REG(S2),MA< - BUS 
16 BUS·MEM(MA),B<--BUS 
17 BUS• ALU(op ~).ldf • 1,(REG(S2) < --BUS)l(IA15 +IR15iR,,), 

TS<--BUS.-->(IR16 +IR1siA14)1(20) 
18 BUS·TS.MEM(MA)< --BUS.-->(20) 
19 cy • iR', IRo.ldl • IR, e IRo.-->(IR,IRQ)/(22) 
20 eus-REG(O),A<-- BUS 
21 BUS• ALU(INC).REG(O)< --BUS.MA < - BUS,--> ~nt , int)J(1,3) 
22 - >(rst,rst)/(1.22) 

Figure 2: EGO's sequencer program. 

back to the program counter. If the 
flags logic is false. control transfers to 
step 20. and the instruction is ignored. 
tBecause the program counter is in· 
cremented before the flags are tested 
in step 7. and because it will be in· 
cremented again in steps 20 and 21 . 
the second word of the instruction will 
be skipped and the program counter 
wil l be set properly for the next in­
struction even if the flags logic is 
false.) If the flags logic is true, control 
transfers to step 8. In step 8. register 
52 is loaded into register B. Step 9 
loads the program counter into the 
MA register. which now holds the ad· 
dress of the data word of the instruc­
tion. Step I 0 loads the data word 
from memory into register A and con­
trol transfers to step 17. where the 
results are computed as I described 
previously. 

Branching from step 3 to step 11 ex­

ecutes the indirect-operand instruc­
tions. Step 11 loads register SI into 
the MA register. Step 12 loads the 
memory value. pointed to by the MA 
register. into register A. Step 1 3 loads 
register S2 into register B and trans· 
fers control to step I 7. where the 
results are computed. 

Branching from step 3 to step 14 ex­
ecutes the indirect-result instructions. 
Step 14 loads register SI into register 
A. Step I 5 loads register S2 into the 
MA register. Step 16 loads the mem­
ory value. pointed to by the MA reg­
ister. into register B. Step 17 computes 
the result of the operation. but this 
result is only sent to the TS register. 
In step 18. the value in the TS register 
is sent to the memory location 
pointed to by the MA register. Con­
trol then transfers to step 20 and con­
tinues as before. 

We guarantee you will 
learn to write your first C 
program quickly and 
easily with HOW TO 
PROGRAM IN C: A COM­
PUTER WORKSHOP. 
You learn and practice all 
operations of C, in a fast 
integrated package. 
The Computer Workshop 
has a tutorial , quizzes, full 
screen editor; standard 
compiler, and dozens of 
hands on exercises and · 
test module that tells you 
if your solution produces 
a correct result. 
HOW TO PROGRAM INC 
runs on I BM PC's ( PCjr 
to AT) and fully compati­
ble computers with 192K 
memory, and compiles 
any C program (6K source, 
20K object). 
You get two diskettes and the text­
book tor $39.95 plus $3.00 shipping 
(in CA. add sales tax.) Call (800) 
227-2400, ext. 955 (in CA call (800) 
772-2686) or. write Wordcraft, 3827 
Penniman Ave .. Oakland. CA 94619. 

YOUR MONEY BACK GUARANTEE 
If not completely satisfied you may 
return within 30 days of purchase. 
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EGO 


The heart of 

EGO's sequencer 

is a set of 

2 2 D fIip-flops. 

Branching from step 3 to tep 19 ex­
ecutes the miscellaneous instructions. 
Step 19 sets or res ts th carry flag 
on a et-carry or dear-carry instruc­
tion . For a no-operation instruction. 
nothing happens and execution con­
tinues with tep 20. For a halt instruc­
tion. control transfers to step 22 . Con­
trol remains with step 22 until resta rt 
i "true:· Th n control transfer to t p 
I . where GO tarts instruction execu­
tion at location 0. 

EGO'S SEQUENCER 
Figure 3. . and 5 are the logic 
diagrams of EGO's sequencer. Its 

hear is a set or 22 D flip-flop . one 
for every step in the control sequence. 
The ystem does not run until he ··st.. 
input i rue and the "cir" input is 
fa l e. The "on· signal i fal e hen 
any of the flip-flop are et. thu tum­
in off the D input to step 1. Thi en­
ure that only one tep will be true 

at ny time. The " rst" and the "int" 
inputs are used to control step 21 and 
tep 22 . The outputs from the instruc· 

tion register are used in a number of 
pl ce to contr I the sequence e pe­

t lly rom t p 3. \ here a number o 
options are decoded. The logic o the 
flags signal. along with the logic that 
sets up the address tines for the 
eneral-purpo e regi ter et are in· 

d uded in figure 3. Figure 4 shows how 
the step numbers (the output from 
each flip-flop1 are decoded to provide 
the timing signals that tell EGO what 
to do. Figure 5 show the decoding of 
the op code combined with the se­
quence step to provide the signa ls 
to control the ALU. Step l 7 is the AW 

operation step. while step 7 and step 
21 are used to set the inputs to the 
ALU to increment register A. 

EGO REGISTERS AND AW 
Figure 6 shows the general-purpose 
register set. Since the 74189 circuit in­
verts its outputs. the inputs are in· 
verted from the data bus to compen· 
sate. The rest of the circuit looks much 
like a standard RAM . 

Figures 7 and 8 show the ALU and 
registers A and B. One important 
feature is that register A is hard-wired 
to the ALU inputs. while the register 
B outputs are passed through a set of 
AND gates with the signal "bz" before 
they are sent to the ALU. I did this so 
that. by setting "bz" to 0 and perform­
ing an OR operation in the ALU. the 
contents of the A register can be 
transmitted through the ALU un­
changed. This is used for the shift and 
rotate operations. which are actualty 
performed by an array of tristate 

~cOllfi"uedl 
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Figure 3: Tf1e main circuit for EGO's seqiumcer. ote t 1e bank of 2 2 flip-flops. one for eacf1 step i11 the sequencer program. 
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drivers attached to the output of the ahead ci rcuit is connected along with only be written to. and its output are 
ALU. The carry flag presented special the other condition flags. always enabled. Currently. EGO is 
problems because it can be affected configured around 2 K-byte EPROM 
by a number of operat ions ic1ear EGO MEMORY 1erasable programmable read-only 
carry, set carry, math operations. etc.) Figure 9 is a diagram of EGO"s mem­ memory) and RAM chips. Thus. the 
Figure 8 shows how the carry-look- ory. The memory-address register can (ro~tlnucd~ 
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Figure 10: E 0 '5 starting-address register (liard-1vired {or address 0000) and temporary-storage register . 

Mb.NY.A L 
Cl.DCK 

\ MOM[NTAAY ;J, SPDT 

HV 

CLOCK 

•uro ~M• • v•L 

C:LK 
•!V 

COMPUT ER l _ ...._ i t o,,n== 
t~ ~ ~,, 

RESTART It--------'•' 
1111( U AR I J,NOllllM A. L 

MOMENTARY 
SPS1 

Figure 11: EGO's dock and front -panel ci rcuilrlJ 

741 54 circuit decodes the upper­
ord r bits of the A regi ter into 2 K· 
byte block-enable ignal . 

MISCELLANEOUS PARTS 
Figure 10 how how th ST and TS 
regi ter are connected to the data 
bus 

Figure l I hows the clock and con­
trol ignals from the from panel. 
IEditor"s 110/e: Please refer l.o part 1 of tfiis 
art icle for a p 1otograp of ECO's fronl-rxmel 
display.) The clock is derived rrom an 
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8-MHz reference divided to provide 
an option of I. 2. or 4 MHz. This clock 
i used in auto mode. In manua l 
mode. a momentary SPOT (single­
pole. double-throw) switch on the 
front panel provides the clock signal. 
The "st'". "ci r." and .. rst" signals are 
imple switches. 
Figure 12 shows the EGO l/O Onput/ 

output) interface. I designed th is in­
terrace to work with an L W-80 (a 
Radio Shack TRS-80 Model I look­
allke) . I decoded the outputs of the 

L W-80 1/0 ports to send data to a 
few memory locations in EGO. and I 
used a similar technique for sending 
data from the EGO to the LNW-80. 
(Although I originally designed EGO 
to attach to an LNW-80. it currently 
"talks" to a Tundy Model 2000.) 

EGO PRESENT AND FUTURE 
EGO"s memory consists of 2 K words 
of EPROM and 2 K words o f RAM. I 
hope to expand this soon. but so far 
this small amount of memory has not 
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Figure 12: EGO"s 110 interface circuitry. 

hampered my programming even rel­
atively complex programs. 

I had originally thought that a clock 
speed of I or 2 MHz would be the 
limit of the system. but after it was 
finished I found it had no trouble 
operating at 4 MHz. This surprised 
me because the EPROMs have a read 
cycle of 4 50 nanoseconds ins). How­
ever. since a valid address from the 
MA register is available at least 250 ns 
before the data from memory is re­
quested. no special timing was re­
quired to distinguish between EPROM 
and RAM. 

As with any project. t made a few 
changes along the way. and there are 
things I would do differently if I were 
doing It over again. Most of the 

changes I made were in the se­
quencer: I eliminated one step entire­
ly and altered a branch. Even now. I 
could do away with other steps by 
combining several of them into one. 
Using a carry-look-ahead circuit. the 
AW is probably fast enough to pro­
vide a result that could be sent to 
memory in time for it to be stored. If 
I were to build another version of 
EGO. I would incorporate these modi ­
fications; but with the system working 
so well . the incentive to modi fy it has 
not been strong. • 
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Improves Your 

PC's Printing 


After: ABCDEFGabcdef 

With LETTRIX1M your EPSON, 
Okidata, Gemini, Panasonic, 
IBM Graphics or ProPrinter 
prints Jetter-quality text 
directly from all software. 

"The resulting sharpness and 
clarity nearly equals thilt of 
<1n expensive daisy wheel 
printer" THE NEW YORK TIMES 
"A fun program that is easy 
to use" PC WEEK "Surpris­
ingly low price" BOARDROOM 

LETTRIX resides in memory 
between your software and 
printer, responding to all 
printer codes. This ad is an 
actual-size LETTRIX sample. 
Roman eroadway 
Ila.AA a............... WESTERN 
tl{A.t<l\\1 Old EnglhOJ 
Courier ~l!.lf.l!.lU~lH!. 
BANKER Art. !Dece> 
Gothic lf11911ra•ecl 
Espanol @l!D'IJ'ILDOOIE 
Fran11ais Prestige 
Pyc:CHH Folio 
<E.U"lVlKOS ORATOR 
n,i:lY OCR-A 
Print all IBM PC characters: 

7I[::~ .u :~ ] ):e 
or design your own letters! 
LETTRIX includes all of the 
typefaces above for $98·50. 
Call now toll-free 
with your MC or VISA card: 

1 (aoo> 351-4500 1 
In CT. dial (203) 776-5699. 
Call for a free print sample. 
For IBM PC, XT, AT with 60Kb 
free memory and any display. 

HAMHERLAB CORPORATION 
5700 ARLINGTON AVENUE 
RIVERDALE, NEW YORK 10471 
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Long before there was a market for 3.5" disks, in fact, four years before, there was Sony. 
And while every single 3.5" diskmanufacturer has duplicated the Sony design, 

there's one thing they haven't been able to duplicate. Sony quality. 
Such error-suppressing materials as VIVAXTtA magnetic particles (the very core of 

the disk itself) have been developed by Sony. As is the case for our manufacturing pro­
cess. It includes a burnishing technique that eliminates projections as small as 1/1,000,000 
of a millimeter from the disk's surface. 

The result? Every time you use a Sony 3.5" disk you're assured you're using the 
best magnetic medium you can buy. SO 

With somebody else's, you can only guess. N~ 
Inquiry 116 
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BUILDING A COMPUTER 

IN SOFTWARE 


BY JONATHAN AMSTERDAM 

The realization of one software hacker's dream 
of designing a computer 

must admit that a a 
software hacker. I some· ...... 

~~· 
--· times feel envious of my 


hardware-inclined col­

leagues. I dream occa­

sionally of building a
..~
•.-i• com puter from the 

ground up. out of transistors. gates. adders. 
barrel shifters. and other such esoterica. It's 
not so much the hands-on feel of construc­
tion that I desire (though I do at times long 
for a whiff of melting solder); rather. I crave 
he power of making every deci ion in the 

design process. 1 would decide how much 
memory the machine has. how many 
registers there are. and what the machine's 
built-in instructions would be. My hardware 
dreams will never be fulfllled. But my design 
dreams can still be realized-in a program . 

Jn other words. I can build my computer 
in software. And I have. That's what this pro­
gramming project is all about. 

VIRTUAL MACHINES 
A software simulation of a computer-a so­
cal led virtual madiine-can be a helpful tool. 
Its utility is obvious in designing new pro­
cessors: You can test out your design in a 
program before committing it to silicon. But 
building a virtual machine has also been 
proved worthwhile in implementing pro· 
gramming languages. The idea is to design 
a computer ideally suited to the execution 

of the high-level language you want to im­
plement. Since chances are "that no rea l 
computer will fil l the bill. the dream 
machine is simulated on a real machine. You 
are then free to compile the high-level Ian· 
guage into instructions for the virtual 
machine. which will then be interpreted by 
the simulator. Because the virtual machine 
was designed with the high-level language 
in mind. writ ing a compiler should be rela­
tively easy. And there i an added bonus 
of portability: The compiler will work on any 
computer on which the virtual-machine 
imulator i running. Writing a virtual­

machine simulator for a new machine is 
usually much easier than retargeting a com· 
piler to produce native code for that 
machine. Furthermore. because the virtual 
machine's instruction set can be optimized 
for the high-level language. the program's 
object code is often much smaller than a 
corresponding program translated directly 
to machine language. 

The price paid for all this is speed. 
Because the virtual machine is interpreted 
in software. programs compiled into virtual 
machine language run more slowly than 
native-code programs. 

(co1Hi1med1 

Jonathan Amsterdam is a graduate student at tire 
Massaclmsetts lnstilute of Technology Artificial In· 
telligenu Uiborator~ He can be reached at 164 3 
Cambridge St. #34 . Cambridge. MA 02138. 
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An arly u of th virtual-machine 
rechnique was in one of the first 
Pascal compilers. Later. Kenneth 
Bowles adopted the techn ique or his 
UCSD Pascal system. which i still go­
ing tron . irtual machines for Pascal 

re oft n called P·machine . and their 
nacive language. p-code. Xerox's ex­
citing object-oriented language. Small­
t lk. also u es the virtual-machine 
schem . The Smalltalk virtual machine 
take the bu rd n of manipulating ob­
1ects o . he compiler writer's 
houlders. And iklaus Wirth 's 
odula-2 has also been implemented 

using a vinual-machine code called 
m-code. In fact. the system that I 
used for th is project. MacModula-2 
rom Modula Corporation {950 orth 

Univer ity Ave.. Provo. UT 84604 
i 01 ) 375-74001 i implemented this 
way Wirth' computer. the Lilith. 
olves the virtual-machine speed 

problem: Its processor executes m­
code instrucrions directly. The virtual 
machine and real machine are one 

nd he ame 
Soon there will be another program­

ming language joining the virtual­
machine club. I designed it. and in the 
near fu ure I will be discussing a com· 
piler for it in these page . But before 
I discuss the compiler. I need to 
pecify the virtual machine. 

VM2 SPECIFICATION 
My virtual machine is called VM2 (VM 
or virtual m chine. M2 for Modula-2). 
VM2 " memory is divided into an un­
specified number of units called 
word . The size of a word is also un­
pecified. but it must be large enough 

to hold the address of any word in 
V 2· memory. A word is addressed 
by a number between 0 and one less 
than the size of memory. A typical 
··rea1 ··-size VM2 might have 64K 16-bit 
words. addressed from 0 to 65 53 5. A 
vord is the smallest indeed the only. 

unit of storage. There are no bytes. I'm 
trying to keep things simple. 

VM2 has three word-length reg· 
isters. A register is a special storage 
location that is not part of memory. 
The programCtr register holds the ad­
dress of the next instruction to be ex· 
ecuted. The stackPtr register holds 
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STACKS 

M y virtual machine. the VM2. 
makes use of a data structure 

called a tack Abstractly a tack is a 
sequence of elements with two oper­
ations. PUSH and POP. Pushing an 
element onto a stack adds it to one 
end or the sequence. called the 1op of 
the tack. The POP operation removes 
he top element from the stack A stack 

data structure acts just like a stack of 
dishes: Things are always added and 
removed from the top. 

There are many ways to Implement 
stacks. VM2 uses one of the simplest. 

contiguous region of memory-an 
array-hold the elements of che stack. 
A pointer inco the array indicates 
where the rop of the stack is. In VM2. 
he stack pomter is set initially to point 

to the highest memory location. When 
a PUSH occurs. the element is placed 
in he location pointed to by the stack 
pointer. and the stack pointer is then 
decremented. For a POP, the stack 
poimer is first incremented. then the 
contents of the location it points to is 
returned. If a POP is attempted when 
the stack is empty. an error occurs. 

the address of the top of the stack. 
tSee the text box above for an ex­
planation of stacks.) VM2's stack 
grows down from the top of memory, 
so when the machine is reset. the 
stackPtr register points to the highest 
word of memory. The stacklimit 
register is a special feature designed 
to protect programs. which reside in 
the low end of memory. from being 
overwritten by the stack. Every time 
something is added to the stack. the 
value of the stackPtr register is com­
pared with stacklimit. If they are ever 
equal. a stack·overflow error results. 
If you set stacklimit to point just past 
the top of your program. you can be 
sure that the stack won't overwrite the 
program. 

The instruction set for VM2 is found 
in figure I . along with an explanation 
of each instruction. All VM2 instruc­
t ions occupy one word of memory. 
Some instructions (PUSH. for exam· 
pie) take a one-word argument. which 

is always located in the word im­
mediately following the instruction in 
memory I've tried to keep the 
number of instructions down. al· 
though I've left some redundancy in 
the instruction set to make it easier to 
write programs. For instance. you can 
get the effect of a PUSH by using a 
PUSHC followed by a CONTENTS. 
but I figured that PUSH would be 
very common. 

VM2 is a so-called stack mach ine. 
That means that many instructions 
either expect values on the stack. 
place their results on the stack. o r 
both . The ADD instruction is a prime 
example. First it pops two words off 
the stack. Then it adds them together. 
treating them as signed integers. and 
pushes the result back on the stack. 
The SUB. MUL. DIV. and NEG in ­
structions work similarly. To get some­
thing onto the stack in the first place. 
you can use the PUSHC instruction. 
which pushes a constant value on the 
stack. PUSH is different: it treats its 
argument as an address and pushes 
the contents of that address on the 
stack. So PUSHC 13 will put the 
number 13 on the stack. while PUSH 
13 will put the contents of memory 
location 13 on the stack. For example. 
the three lines 

PUSHC 3 
PUSHC 12 
ADD 

will put the numbers 3 and 12 on the 
stack. add them. and leave the result. 
15. on the stack. 

Getting things off the stack and into 
another memory location is done with 
the POPC instruction. which puts the 
top of the stack into the memory loca­
tion specified in the instruction. If we 
put a POPC 25 instruction after the 
ADD in the program above. then the 
value 15 would be stored in location 
25. POP is similar. but instead of the 
address being an argument to the fn· 
struction. it is one of the values on the 
stack. For instance. if the number l 3 
is on the top of the stack with 24 just 
below it. then the POP instruction will 
put 24 into location 13 . 

Several instructions change the 
value of the programCtr register. 
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BRANCH takes an argument and sets 
the programCtr register to it. This 
allows one to transfer control to any 
other instruction in the program. 
JUMP is like BRANCH but gets the 
new value for the programCtr from 
the stack. It's useful for returning from 
subroutines and implementing jump 
tables. BREOL BRLSS. and BRGTR 
pop the top value off the stack and 
set the programCtr to their argument 
if the value is equal to. less than. or 
greater than 0. respectively. 

Seven instructions work with 
Boolean values. A 0 is taken to mean 
false. and anything else is interpreted 
as true. The machine itself indicates 
true by the number I. The EQUAL in­
struction. for example. compares the 
top two words on the stack. popping 
them off in the process. If the words 
are equal. it pushes a 1 on the stack: 
if they're not equal. a 0. The five in­
tructions NOTEOL. GREATER. 

LESS. GTREOL. and LSSEQL work 
similarly. NOT complements the value 
on the stack: 0 is changed to I . and 
anything else is changed to O. These 
instructions will come in handy when 
I discuss the compiler. 

There are four instructions for 1/0 
l input/outputl . WRCHAR and WRINT 
write the value on the top of the stack 
to the screen. They differ in whether 
they treat the value as a character or 
integer. RDCHAR and RDINT read 
either a character or an integer from 
the keyboard and push it on the stack. 
A couple of miscellaneous instruc­
tions round out the set. CONTENTS 
replaces the address at the top of the 
stack by its contents. and HALT stops 
the machine. 

THE VM2 INSTRUCTION CYCLE 
The job of VM2 is to laboriously but 
accurately execute machine instruc· 
tions. The basic algorithm is simple: 
A loop fetches the next instruction 
from memory and executes it. lf a 
HALT instruction is ever seen. the 
loop stops. I'll now explain how to im­
plement the loop. which is called the 
instruclio" cycle of the machine: 

Mnemonic Instruction 

Arithmetic 
ADD Add 
SUB Subtract 

MUL Multiply 
DIV Divide 

NEG Negate 

Boolean 
EQUAL Equal 

NOTEOL Not Equal 

GREATER Greater 

LESS Less 

GTREOL Greater or Equal 

LSSEOL Less or Equal 

NOT NOi 

Stack Manipulation 
PUSHC 
PUSH 

POPC 

POP 

Control 
BRANCH 

JUMP 
BREOL 

BRLSS 

BRGTR 

Input/Output 
RDCHAR 

RDINT 

WACHAR 

WRINT 

Push Constant 
Push 

Pop Constant 

Pop 

Branch 

Jump 
Branch ii Equal 

Branch il Less 

Braflch if Greater 

Read Character 

Read Integer 

Write Character 

Wnte Integer 

Miscellaneous 
CONTENlS Contents 

HALT Halt 

Arg? 

no 
no 

no 
no 

no 

no 

no 

no 

no 

no 

no 

no 

yes 
yes 

yes 

no 

yes 

no 
yes 

yes 

yes 

no 

no 

no 

no 

no 

no 

Function 


Add the top two values on lhe stack. 

Subtract the top of stack from the value 

below i 

Multiply the top lwo values on the stack. 

Divide the second value on the stack by 

the top one. Truncate and discard the re­

mainder (like Pascal's DIV operation). 

Negate the top of the Slack. 


If the top lwo items on the stack are equal, 

push a 1: else push a 0. 

If the top two items on the Slack are not 

equal. push a 1; else puSh a 0. 

If the top ol the stack is greater than the 

value below it, push a 1; else push a o. 

II the top of the Slack is less than the value 

below it, push a 1; else push a 0. 

If the top of the stack is greater than or 

equal to the value below It, push a 1: else 

push a 0. 

If the top ol the stack 1s less than or equal 

10 the value below it push a 1; else push a 

0. 

ti the top ol the stack 1s O. replace 1t with 1: 

else replace 1t wrth 0. 


Put the argument on the stack. 

Put the contents of the location specified by 

the argument on the stack. 

Put the top of the stack into the location 

specified by he argument. 

Put the second value on the stack into the 

location specified by lhe I.op ol the stack. 


Set the program count.er to the location 

specified by the argument. 

Set the program counter to the top ol stack. 

II the top of the stack is o. branch 10 the 

argument 

II the top of the stack is less than o, branch 

10 the argument 

II the top of the stack is greater than o. 

branch to the argument. 


Read a character lrom the lleyboard and 

put its ASCII value on the stack. 

Read an integer from the lleyboard and put 

it on the stack. 

Write the top of the stack to the screen. 

treating it as an ASCII value. 

Write the top of the stack to the SC!'een. 

treating ii as a signed 1nteget 


Replace the top of stack with the conten s 

of the location specified by the top of Stack. 

Stop the machine_ 


I . Get the next instruction from mem­ Figure I : The instruction set of tfie VM2 virtual rnacfiine. 
(co111111ued1 
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PROGRAMMING PROJECT 


My approach to 

implementing 


VM2 's instructions 


was straightforward. 

ory. You know which instructi.on the 
'"next" one is because. by convention. 
the programCtr register points to it. 
2. If the instruction is a HALT instruc­
tion. stop che machine. 
3. Increment the programCtr register. 
lt wi ll now point to the next instruc­
tion or to the argument of the current 
instruction if it has one. 
4. Execute the instruction. This means 
looking up the instruction in a table 
and jumping to the appropriace sub­
routine. 
5. Go to step I. 

Obviously, most of the work is done 
in the subrouti nes that implement 
each instruction. An instruction with 
an argument can find the argument by 
seeing where programCtr is pointing. 
but it has to remember to increment 
programCtr to point to the next in­
struction. 

IMPLEMENTING VM2 
Ideally. VM2 shou ld be implemented 
in assembly language for speed. But 
I don't enjoy programming in assem­
bler. and there is the additional draw­
back that there is no one standard as­
sembly language that everyone can 
read and understand (after all. por­
tability is one good reason for using 
a virtual machine) . Instead. I wrote 
VM2 In Modula-2 . which is my pro­
gramming language of choice these 
days. 

Writing a machine simulator in a 
high-level language is a bit tricky 
because the machine "hardware" likes 
to be able to interpret memory values 
in different ways: sometimes as an ad­
dre s. sometimes as a signed integer. 
sometimes as a character. or perhaps 
even as an instruction. But many high­
level languages. the so-called strong­
ly typed languages. are rather insis­
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tent about assigning a unique type..:.. 
integer. character. rea l. etc.- to every 
location. You have to implement 
VM2 's memory words as some type. 
but you need to be able to treat tho e 
words as being of several different 
ypes. 
Pascal programmers have long 

known how to defeat the Pascal type 
system. You set up a variant record 
that has one variant for each of the 
different types you want to use. Ac­
cessing the record as r.int. say. lets you 
view its contents as an integer: using 
r.ch lets you use it as a character. If 
you program in Pascal. this solution 
is necessary. but it is rather inelegant. 
It's also omewha t dangerous 
becau e its correctne depends on 
the computer you·re using. On some 
machines. characters and integers 
may be compatible: on others. 
perhaps not. The Pascal compiler 
won't tell you. 

Modula-2 ha a better olu tion . I 
find it much more elegant. and while 
it's still machine-dependent. it's con­
siderably safer than the Pascal ap­
proach. It also makes it easier to iden­
tify the machine-dependent parts of 
your code. Modula-2 has a built-in 
type called WORD. whose actual size 
is implementation-dependent. but is 
considered to be the smallest useful 
unit of storage on the machine. You 
can change the type of a WORD vari­
able easily. For instance. if w is of type 
WORD and you want to convert it to 
an INTEGER. just write INTEGER(w). 

o actual computation is performed 
in conven ing between types: IN ­
TEGER(w) just indicates to the com­
piler that a value of type WORD is to 
be treated as an INTEGER. If IN ­
TEGERS and WORDs aren·t compati­
ble (i.e.. if INTEGERs occupy more 
than one WORD of storage). the com­
piler will let you know. Happily. 
CHARs and INTEGERs. as well as the 
representations for VM2 addresses 
and instructions. are all compatible 
with WORDs in the implementation of 
Modula-2 I use and. I strongly 
suspect. in nearly all others. 

With this little problem out of the 
way. building VM2 is a straightforward 
matter. Memory is an array of 

WORDs; registers are global vari­
ables: a CASE statement takes care of 
dispatching to the appropriate sub­
rout ine for executing an instruction. 
Instructions tcatled op codes in my 
implementation) are represented by 
a scalar type. 

TYPE opCode = (Add, Sub, Mui. 
Div, ... ): 

The Modula-2 compiler takes care of 
mapping the elements of this type­
Add. Sub. and so on-to numbers. 
For instance. Add turns out to be 0 
when viewed as an integer. It's impor­
tant not to confuse these op codes 
with the mnemonics ADD. SUB. etc .. 
which are character strings. The moni· 
tor program I've provided has facili· 
ties for converting between mnemon­
ics and op codes. 

The two workhorses of the simula­
tor are the pushWord and popWord 
procedures: nearly every instruction 
uses one or both of them. They han­
dle the stack. including checking for 
underflow (trying to pop something 
off an empty stack) and overflow ttry· 
ing to push something past stack­
Limit). 

In addition to the VM2 simulator. 
r·ve also made a simple moni tor pro­
gram available. It is of little theoretical 
interest but of enormous practical 
value in using VM 2. It provides facil i­
ties for examining and storing into 
VM2 's memory. printing out the con­
tents of the stack and registers. run­
ning programs. and single-stepping 
(executing programs one instruction 
at a time) . By the way. if you know 
Pascal but not Modula-2 . you 
shou ldn't be afraid to look at the pro­
gram. The two languages are so 
similar that you ought to have little 
difficulty r~ading the code. and the 
only trouble involved in translating it 
into Pascal is the problem of type con­
version that I discussed above. IEditofs 
note: Tlie cede for VM2 can be found 011 

BYTE11et Lisli119s. The phone number is 
(617) 861 -9774] . 

NOTES ON EFFICIENCY 
My VM2 implementation is designed 
for clarity and portability. not efficien­

1w11Un1.1td) 
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Nowtheres aMouse thatflies. 


Faster than a 
Speeding Mouse 
Since you can look 
much faster than you 
can reach and roll , the 
VCS is faster than a 
mouse.And because 
your hands stayon the 
keyboard you maintain 
continuity and concen­
tration. Expect a real 

/11trodudng /he View Control ~'Siem. "' llra.sonic technology booot in productivity.
that move.s your cursor al the speed ofsig/Jf.. 

Your relationship with your Mac is about to 
change. Dramatically. Because now the View 
Control System,.. (or VCS) from Personics 
gives you a powerful new wayto control the 
cursor Fast. Direct. Intuitive. It's the best 
thing since the Mouse. In fact it'sbetter. 

Move the Cursor Where 

You Look On the Screen 


Alightweight head'iet translates natural 
head movement into 
cursor movement. Look to 
the right and the cursor 
moves right. Look down 
and left and the cursor 
moves accordingly. o 
exaggerated head motion 
is requinrl, just subtle, 
natural rotation. 

Look Ma, Both Hands! 
ow you don't have to take your hand off 

"the keyboard 10 reach for the fouse. A 
unique button pad clips on your keyboard 
just below the space bar One button activates 
the headset. Use the second button for 
clicking and dragging. No more reach grab

• ' . ' 
roll, click, return. 

Inquiry 272 

Reclaim Your Desktop 
The VCS Hies above the ordinary mouse, 
leaving more space on your desktop. ow 
you have room for books papers and your 
favorite coffee cup. lfyou want, connect both 
)'Our mouse and your VCS to the Mac and 
use them interchangeably. 

State-of-the-art Technology 
The VCS uses a proprietary ultrasonic tech­
nology to measure subtle changes in 

the rotation and angle of 
your head."' These changes 
are then translated into 
electrical ignals just like 
thooe produced bythe 
Mouse. The amount of 
cursor motion produced by 
a given amount of head 
motion depends on the rate 

your head moves. By monitoring this rate, 
the VCS can tell whether you are scanning 
across the screen or zeroing in on a small 
~et. Then, ~t automatically adjusts to 
gnre yo~ the ~ght arnount of head-to-cursor 
~lation..Zip from a:imer to comei; or 
Po1?1.to a ti~ ~etWith ease, even an 
tndiVJdual pixel.
"Pate11/ l'elul/11g. 

1aM PC a11t111pp1e 111'1!1'Sfo1ts 111<t1tlllhk sro11. 


Get Acquainted in 15 Minutes 
Afew minutes of experience wiU put you in 
command of the VCS. Before long, moving 
the cursor will feel like a natural extension 

of vision. You'll simply look and click. The 
VCS head5et ac.commodates eyeglas5es and 
won't muss up your hair. And since it 
doesn't rest on your ears,you're free to use 
the phone.The VC.S works with an}' 128K or 
512K Mac. No hardware or software modifi ­
cations are required. 

Just $199.00 

and Easy to Order 


The VCS is available right now, directly from 
Personic.s. Call us toll free.Amember of our 
sales staff wilJ be happyto answer your ques­
tions. lfyou're ready to order please have 
your major credit card at hand when you 
call. When your VCS arrives try it for 30 
days. If you· re not completelysatisfied, 
retum it and we will swiftlyrefund your 
money And we back the VCS with a full one 
year warranty. Satisfaction guaranteed. 

CALL TOll FREE ... ..800-445-331l 
In M3$3.Chusetts . ... .800-447-1196 

The VCS. Asimple and direct 
link between man and 

computer: Try i~ 
and watch your 

ideas take off. 

Personics Corporation 
2352 Main Street, Building 2, Concord, MA 01742 
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lnQuir 7 for End· U ers 
lnQuiry 4 for DEALERS 0 LY 

Bl 'ILD YOl 'R OW\ IB\t XT & 

IB\t AT <:<>MPATIBl.E SYSTEMS 


PROGRAMMING PROJECTlntradudng XT-16 Self-Assembly Kit 

Al uper Lou•Cost 

• lncluding l56K XT-16 CPt; Mo1h~r lloard, Color 


Graphic Card. Floppy Controller One OS/DD lim 

Drin•. Flip:fop case. 

13 "'IX' Po\\'er upply. 

>:e,·board , As mbly 


a special PUSHO instruction. youInstruction, and t:ser's Instructions and could reduce it to only I byte . • v$1em Manual. 

ONL\'' S 5.00 

\T, AT CASE 

• 	~ame Dinwnsion as 
18'1 P AT 

• 	For 18'\ /\T & Cvm­
pa1lblc ~\other lloard~ 

s139.oo 

\T. .\T PO\\ ER Sl PPn 
XT· l~'i \\ S 9 .00 

(Sldt! Or Rt'llr -.·Heh) 

Xf.ISOIX 5129.00 

AT-lOOIX' 5215.00 

\T, .\T KE\'BlHRD 

\ T- 1..f.0 for Cap ~ ·,,...... 
Lod; & Num. Lock 

l,. 

: ..... ·' , , . ; ~ .. 
... "#.. j.. • • 

- I •''I ' 

-~~·:·· 

\T- S3me l.a}~lut as 
IB'l l'C/AT 
5129.00 

\T, \T MOTllF.R BOARD 

XT-16·11 MOTHER BOARD 
• 18'1 P 	 XT Full! Compatible 
• KOSS '1kropm<'e sor wf8087 Optional 
• 111/0 lolS . up 10 6~0K on Board 

.~ ·embled & T4!. ll'd wfHIOS 
IX'ith l'i6K on l!lmd .. .S265.00 
\\'ith (wOK nn Bu~ rd .5349.00 

AT- 32 CPU Mother Board 
• 18)1 p 	 AT Fully fA1mp11ibJe 
• Ol86 Mitroprocessor w Ol8i Op1ional 
• 6-10K Standard, lipgradable 10 I '18 on Bo:1.rd 
• On lloani Clock catemhr 
• R 1/0 S.lots SCall 

Pf AT \DD·O' l. \HD 
• X : I MB Memor) Card . . ScalJ 
• ATS I. 5 MB MuIii function Card • . .•.... ScalJ 
• 	ATS Hard & Floppy Drive Controller . . . SCall 

PC/\T .\DD-0\ CARD 
• PCP·ll8 Epn)m Pmgr:immer • Sl49.00 
• 	Disk llO Card (handle l Flopp!' Dril'4! . Serial 

!nd Opt.lonal), P:!rallel. Game. Clo.;·k wlcabl 
&Software .......... SIS9.00 

• Color Graphic Card ...•.. . •.. S109.00 
• 	Flopp ' Di k cn111mller 
(h:mdl~ 'I drive ) .......... . S 69.00 

• Mulli·fonctinn(OKI . . Sl49.00 
• OL\I Dealers Welcomt 
• Plea.w call for Our Special OHier Price 

C.J. COMPUTERS CORP. 
(Manufacturer & Distributor) 
l 	 li Vl, Ball Road. STE B 
Anaheim, (',\ 921«>4 
ll:al! ~~ lln«(*l4181M19ll . 1"1-i1 MlH•9H 

t lM\l k .. 1tildi'm:uh. dllnk·rn•llnnal "™"~"· \tai.hmr.- trn11or11t1111 ~ 
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data each occupy 

one 	word. 

cy. It is possible both to increase the 
speed of the interpreter and to reduce 
the size of the instructions. 

My approach to implementing 
VM2 's instructions was straightfor· 
ward. I wrote some low-level routines 
to do pushes and pops. then used 
them in implementing the instruc· 
tions. So the code for ADD. for exam­
ple. actually pops two values off the 
stack. adds them. and pushes the 
result back on the stack. But the pops 
and pushes are expensive: Each one 
checks for an error. increments or 
decrements the stack pointer. and ac· 
cesses a memory location. Further­
more. using one of the routines 
means doing a subroutine call. We 
can get the same effect as my ADD 
more cheaply by first checking if there 
are at least two things on the stack ta 
quick test of lhe stackPtr registerl and 
then. if there are. adding the top item 
to the one below it and incrementing 
the stack pointer. Although I find this 
stack juggling a bit inelegant. it is cer­
tainly faster. 

For reasons of simplicity and por­
tabil ity, I stipulated that instructions 

· and data each occupy one word. But 
if a word is 16 bits-a typical value. 
and in fact the size of the WORD data 
type in MacModula-2-then the in­
structions are much too large. An in­
struction size of a byte (8 bits) is more 
reasonable: it provides room for 2 56 
instructions. which is plenty. You 
would have enough instructions to fill 
all your needs and still have enough 
op codes left over to provide useful 
optimizations of common instruc­
t ions. which wi ll provide a further 
reduction in space. For example. 
pushing small constants like 0 and I 
is a common operation. PUSHC 0 
takes two words (or 4 bytes) in the cur­
rent implementation: by making in­
structions I byte long. you could get 
it down to 3 bytes; but by providing 

You could also save space by allow· 
ing byte-size as well as word-size 
arguments. A "Push Small Constant .. 
instruction. which took a I-byte argu· 
ment. would make it possible to push 
values from 0 to 2 5 5 with only 2 
bytes. Or it might treat its argument 
as a signed integer. allowing values 
from - 12 7 to 12 8. The control instruc­
tions are also ripe for byte shaving. 
Since most branches are to nearby 
locations. a variety of branch instruc­
tions that took a I ·byte offset from the 
current address rather than a 2-byte 
absolute address would reduce the 
size of most branch sequences. lt 
would make the most sense in this 
case to treat the byte as an integer be­
tween - 127 and 128. 

All these space-saving hacks and 
more can be found in the instruction 
sets of "'real"' computers. You should 
definitely consider them if you want 
to write a virtual machine for serious 
work on a microcomputer. But as 
you'll see when I discuss the compiler. 
you can get an even greater space 
reduction by encoding complicated 
high-level language operations. which 
would take many instructions on a 
conventional architecture. into a single 
virtual-machine instruction. 

WHERE To Go FROM HERE? 
When you get your virtual machine up 
and running. you wiJll discover a some­
what depressing fact : It's not much 
fun to program. Poking instructions in­
to memory one by one using the 
monitor is only a few steps above flip­
ping toggle switches on a front panel. 

ow that may send a nostalgic shiver 
down your spine. but being a software 
person. I would rather have some· 
thing do the job for me. I'd llke to be 
able to write my program as a list of 
mnemonics, and l"d like to be able to 
use symbolic names for memory loca­
tions rather than numerical addresses. 
rd like a program that translated the 
mnemonics and symbolic names into 
the op codes and addresses that VM2 
prefers. In short. what I'd like is an 
assembler. and that is what my next 
programming project will be about. • 



Which leading 

monitor company 


lets you best 

display the 


advantages of IBM's 

new color 


graphics cards? 




Princeton Gra 

Ina class 


When you put Princeton Graphic Systems Monitors to work 
with IBM's new graphics cards, you step up to a new class of 
performance. Exdtlng RGB color, sharp, crisp graphics and 
text and Princeton's quality and reHulllty •••all at a great priceI 

Our full line of monitors clearly demonstrates why 
Princeton Is an Industry leader In hlgh· resolutlon technology. 

Princeton HX· 121 Color Monitor 
The superior choice for use with IBM's Enhanced 
Graphics Adapter.• 

Princeton SR-12P Color Monitor 
The first IBM compatible monitor available for the IBM 
Professional Graphics Controller. w 

COMPARE: Princeton 
SR-12P 

IBM 
5175 

Dot pitch 
(The lower. lhe belt er) .26mm .31 mm 

Sugg. Retail Price 
{The lower. lhe better too') $999 $1295 

Warranty 1 Year 90days 

Designed for demanding professionals who won't 
settle for anything less than the finest color graphic 
capabil ities. Displays more than 4,000 brilliant 
colors ... features an anti-reflective coated black 
matrix tube for less fatigue and eye strain. You get 
the sharpest graphics and text ... at a substantial 
savings! 

COMPARE: Princeton 
HX-12E 

IBM 
5154 

Dot pitch .28mm .31 mm 

Sugg. Retail Price $785 $849 

Tinted Black Matrix Tu be Yes No 
Warranty 1 Year 90days 

Ideal for most computing applications, the HX-12E 
offers 64 high-resolution colors and easy-to-read text. 
Compare Princeton's quality to IBM's ... 

Princeton H.X-12.E IBM5154 

The HX-12E gives you sharper colors, crisper char­
acters .. .for less eye strain and easier viewing, hour 
after hour. Built-in versatility also allows you to display 
16 colors with the IBM Color Graphics Adapter• 
automatically. 



[>hie Systems 

above the rest 


Princeton HX·9E 
The first 9" RGB monitor to take advantage of 
IBM's Enhanced Graphics Adapter.• 

For more performance in less space. the 
Princeton HX-9E is in a class by itself. Nobody 
else- not even IBM- offers a 9", high-resolution 
display. Features 64 brilliant colors and a .28mm 
dot pitch for sharp, crisp text. Can be conveniently 
used with IBM's Color Graphics Adapter." 

Our other monitors mo give you full IBM 
compadblllty: 
Princeton HX-9 Color Mon/tor- features a 
built-in switch for green or amber text. Built-in 
tilt-and-swivel base. 
Princeton SR-12 Color Monitor-boasts twice 
the vertical resolution of the IBM Color Display*" 
... and works with other cards such as the Sigma 
Designs Color 400. 
Princeton MAX-12 Amber Monochrome 
Monitor-ergonomically designed to give you up 
to 15 **" shades of high-resolution amber ... plus 
high-resolution text and graphics when used with 
a monochrome card. 
Princeton HX-12 Color Afonltor-16 sharp, clear 
colors and superb character definition make the 
HX-12 the winning choice among monitor users ... 

Princeton HX-12 IBM5153 

See the clearly superior Princeton Monitors at your Autho­
rized Princeton Graphic Systems Dealer. For the dealer 
nearest you, please call: 800-221-1490 (Extension 604), 
609·683-1660 (NJ only), Telex: 821402 PGS PRIN. 
Princeton Graphic Systems, 601 Ewing Street, Bldg. A, 
Princeton.NJ 08540. 

1984 and 1985 winner of the 
PC World ·world Class PC Competition"/ 

• Or eqtivalenls.. 

•• When used with lhe Prn ce1on Scan Doublet 


• • • When used with IBM Color Graphics Adapte< or eQUlllalent 
IBM is a registered trademark ol lnlernatfonal Business Machines Cofporalion. 
Sigma Designs Color 400 is a registered trademark ol Sigma Oesigns. Inc 

Inquiry 276 
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A microcomputer 

provides the control to 
add three-dimensional 
mobility to TV and 
motion picture cameras 

0 
n a morning in March 
1983. a group of tech­
nicians gathered at 
Haverford High School 

in a suburb of Philadelphia. Each 
brought an electrical. mechanical. or 
software component for a revolution­
ary new camera system named 
Skycam (see photo I). Skycam is a 
suspended. mobi le. remote-con­
trolled system designed to bring 
three-dimensional mobility to motion 
picture and television camera opera­
tion. (See the text box on page 128.) 

I used an Osborne I to develop 
Skycam·s control program in my base­
ment. and it took me eight months of 
evenings and weekends. As of 3 a.m. 
that morning. however. the main con­
trol loop refused to run. But 19 hours 
lacer. Skycam lurched around the field 
for about 15 minutes before quitting 
for good. Sitting up in the darkness 
of the press booth. hunched over the 
tiny 5-inch screen. I could see that the 
Osborne I was not fast enough to fly 
the Skycam smoothly. 

In San Diego 18 months later. an­
other group of technicians opened 20 
matched shipping cases and began to 
get the Skycam ready for an FL pre· 
season game between the San Diego 
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SKYCAM: AN 
AERIAL ROBOTIC 
CAMERA SYSTEM 
Chargers and the San Francisco Forty­

iners. The Skycam was now being 
run by an MC68000 microprocessor­
based Sage computer. and a host or 
other improvements had been made 
on the original. IEditor's no!e: The Sage 
Computer is now known as Ifie Stride: how­
ever. the mad1ine used by Ifie au!f1or tms "'".. 
chased before tfte company's name change. For 
the purpose of the article. Ifie machi11e will 
be referred to as the Sage.I For the next 
three hours. Skycam moved high over 
the field fascinating the fans in the 
stadium while giving the nationwide 
prime-time TV audience their first 
look at a new dimension in sports 
coverage. 

Skycam represents an innovative 
use of microcomputers. The portable 
processing power needed to make 
Skycam fly was unavailable even five 
years ago. That power is the "inven­
tion" upon which the Skycam patents 
are based. It involves the support and 
free movement of an object in a large 
volume of space. The development 
team used the following experiment 
to test the movement and operation 
of the Skycam. 

At a football field with one ligh ting 
tower at each of four corners. the 
team members bolted a pulley to the 
top of each pole. facing inward. Then 
they used four motorized winches. 
each with 500 feet of thin steel cable 
on a revolving drum and put one at 
the base of each tower. 

ext. they ran a cable from each 
motor to the top of its tower and 
threaded the cable through the pul­
ley. They pulled all four cables from 
the tops of the towers out to the mid­
dle of the field and attached the 
cables to a metal ring 2 feet in 
diameter weighing 10 pounds (see 

Figure 11. A motor operator was sta· 
tioned at each winch with a control 
box that enabled the operator to 
slowly reel in or let out the cable. 
Each motor operator reeled the cable 
until the ring was suspended a few 
feet from the ground. and then they 
were ready to demonstrate Skycam 
dynamics. 

All four motor operators reeled in 
the cable. The ring moved upward 
quickly. If all four motors reel in at the 
same rate (and the layout of lighting 
towers is reasonably symmetrical) the 
ring will move straight up. In the ex­
periment. the two motors on the left 
reeled in and the two on the right 
reeled out . The ring moved to the left 
and maintained its altitude. An in­
struction was given to the two motor 
operators on the left to reel out and 
the two on the right to reel in just a 
little bit. The ring moved right and 
descended as it moved back toward 
the center. 

The theoretical basis of this demon­
stration is quite simple. For each point 
in the volume of space bounded by 
the field. the four towers and the 
plane of the pulleys. there is a unique 
set of four numbers that represents 
the distances between that point and 
each of the four pulley positions. 
Following the layout above for an ar­
bitrary point on the field. you can 
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compute the distances from that 
point to each pulley. then turn each 
motor until the computed amount of 
line is our between the ring and the 
pulley. You will find that the ring has 
moved from wherever it was to the se­
lected point. 

The following are needed to create 
a Skycam transport mechanism : 

• a way for an operator to choose the 
destination point for the camera 
• an algorithm that can calculate the 
set of four line lengths associated with 
that point 
• a control mechanism at each winch 
assembly to run the motor in the 
proper d irection unti l the right 
amount of line is played out 

OPERATOR INTERFACE 
The Skycam operator. or pilot. sits on 
the right side of a two-person console 
(see photo 2). The pilot is responsible 
for moving the camera through space. 
To the pilot's left sits the camera op­
erator. who fulfills the more traditional 
camera operator role. The camera 
operator points. zooms. and focuses 
the camera and is responsible for the 
contents of the picture. Controls are 
connected to a multichannel RF (radio 
frequency) remote-control link and 
are used by the camera operator to 
communicate his or her movements 
to the camera. 

TWo joysticks are mounted to a hori­
zontal panel 1see photo 3). These are 
force-sensitive joysticks. which do not 
tilt but instead stay upright and re­

(conun~ed! 

Lawrence L. Cone is president of Cone Soft­
ware Laboratory (312 East Summit Ave.. 
Haddonfield. I 08033. 1609} 428-5783 1. 
Current projects include tfie software com­
ponents of Mgfi-tecfi products. Macintosh ap­
plications software. and umsulting in t~e area Photo J: Skycam rigged for action al Veteran's Stadiw» in Pfi ilade/pftia. 
of software-development product ivity. 
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spond o the amount of force applied 
to them. Force joysticks allow very 
sensit ive control. especially on the 
diagonals. where displacement joy-
tick tend to re ist. The left-hand stick 

con rols ver ical or z-axis movement 
Pressing this stick forward causes the 
suspended camera unit to move 
straight up. and pressing it back 
moves the camera unit straight dm n. 
The right-hand stick control x.y plane 
movemen . or side-to-side and front­
to-back. Pressure on this stick causes 
he camera unit to move in a level 

fli ght in the direction of the pressure. 
Combinations of pressures on the two 
sticks can produce any movement 
vector desired. 

A serie of push-button switches are 
bullt into the pilot's panel. The most 
important of these is the brake switch. 
Pressing the brake witch activates the 
bra ke mechan ism at all four winches 
and disables the ioyst icks. The brake 
i used to hold the system stationary 
to avoid overheating the motors. The 
switch is pressed again to release the 
brakes prior to movement. 

A group of five switches controls 
the save and repeat functions. The 
software maintains two buffers that 
can be used to record the sequence 
of stick pressures that make up a 
movement. These recorded com· 
mands can be replayed to reproduce 
the original movement exactly_Each 

buHer will hold 2 minutes of move­
ment. and a saved move can be 
·edi ted" by repeating from one buf­

fe while saving into the other. The 
editing functions are var iable speed. 
controlled in repeat mode by w-axis 
pressure. and override. controlled by 
the z stick. Variable-speed repeat 
allows a complex move to be worked 
ou lowly. then replayed at up to five 
times the stored speed. The 2 override 
enables the operator co make small 
adjustments to the camera height dur· 
ing a repeat. 

To the pilors left. between pilot and 
camera opera tor, is the pilot's key­
board and display. The keyboard is an 
RCA APT fAll Purpose Terminal) driv· 
ing a standard video monitor. and the 
display is generated by the system· 
control processor. During Run mode. 
the term inal displays location and 
talus information. Other modes avail­

able to the pllot include Enter Setup 
Data. Boundary Set. ltim Motors. ltim 
Joysticks. and Computer Mode. 

The pilot's console is linked to the 
control processor with two cables. An 
RS-232C link is used to update the ter­
minal display and collect terminal key­
strokes. An IEEE (Institute of Electrical 
and Electronics Engineersl standard 
interface. the IEEE-488. or GP!B (gen­
era l-purpose interface busl interface 
is used to input joystick values and 
push-button events and to output the 

Figure l : Tlie p1ysical su pport and posit io11iM9 system for Sk1Jcam. On a football 
field /{1is se/tip requires several 1r.ous.a11d feet of cable. 
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status bits that control the panel in· 
dicator lights. The choice of the GPIB 
was an early design decision. influen­
ci ng the selection of both the 
0 borne I and Sage computers. The 
Skycam development team needed 
an interface that was fast. reliable. and 
device-addressable and had easy-to· 
implement hardware linkages. 

FORTH AS A 
DEVELOPMENT LANGUAGE 
The core of the Skycam movement 
system is the central processor and 
the movement-calculation routines 
that run on it. These routines are im­
plemented in software that translates 
the pilers desires into commands for 
each of the fo ur motors. My partner. 
David Hastings. and l wrote the soft· 
ware in FORTH. the language of pro­
cess control. with time-sensi t ive 
routines written in assembly-language. 
The FORTH package we used is the 
very fast HyperFORTH direct­
threaded implementation from WSM 
Group Inc. of Tucson. Arizona. The 
microcomputer is a Sage II. featuring 
an MC68000 running at 8 MHz with 
no wait states. 

Due to the from-the-ground-up na­
ture of this project. it was to our ad ­
vantage that we had no preconcep­
rions about development languages. 
We prepared an evaluatfon table 
listing the important factors we had to 
consider. Although items such as cost. 
license arrangements, maintainabillty, 
access to low-level hardware runc­
tions, and development productivity 
were listed. it was clear to us that the 
two most important factors were 
speed of execution and transport­
abili ty. 

David and I knew that the speed of 
the movement cycle would be a major 
factor in the performance of the sys­
tem. Also. because this would be a 
multiyear project. the quality and 
peed of the hardware available 

would increase dramatically. thus the 
emphasis on transportability. We 
knew that we didn't know enough 
about the application at that point to 
definitively pick the target hardware 
configuration. We wanted the flexi­
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bility o upgrade the hardware in th 
u ure wi hout having to rewrite the 
o ware. 
Based on our research. we chose 

FORTH I fel hat it offered the advan­
tages o assembly language. such as 
speed of xecution and access to low­
level machine resources. wi hout he 

d i ad antages of lack of trans ­
portability and a slow and edious 
development cycle. Also. David and 
I hough that FORTH's interpretive 
na ure would be usefu l in va lidating 
he o ware In retrospec . FORTH 

has been largely a successful choice 
Perhaps some of our experiences a 

Photo 2: The Sk!:lcam console witfr 1'1e camera operalor's panel al tf1e lefl a11d lfu.• 
pilol'5 joysticks 011 the rigfrt. 

Photo 3: Tile ioyslius being operated by Sk11cam's pilot 

useful illustrations of FORTH as a 
development tool. 

First. there was the learning curve. 
Both David and I had no previous ex· 
perience with FORTH. We both found 
tha it took about three months to 
become comfortable with the lan­
guage and even longer to write fast. 
well· uuctured. easily maintainable 
code Even now. three years after I 
began to code in FORTH. I am still 
revising my concepts o f structuring 
and flow of control. The desire to 
rewrite old code is a constant threat 
o productivi ty. 
The issue of transportabili y turned 

out o be crucial. Our original esti· 
mates of the desired cycle sp ed 
turned out to be too slow by a factor 
o four, and at least twice the esti­
mated precision was ul timatel y 
needed. The solution was a hardware 
upgrade from a Z80-ba ed 0 borne 
o a MC68000-based Sage II . A l­
though there are few microcomputers 
hat are farther apart than these cwo. 

and he FORTH implementations were 
comple ely different. the conversion 
ook total of about 60 hours. We 

spent most of that time writing an 
I EE-488 driver for HyperFORTH . 
FORTH migrations are easy. We just 
figured out a way to port the ASCII 
(American Scanda.rd Code for Infor­
mation Interchange) source code. 
compiled it on the new machine. and 
wrote our own version of the low-level 
words that were different or not avail· 
able. This ease of transportabili ty is 
a key success factor when the target 
hardware environment is in doubt. 

The third extremely critical aspect 
o f FORTH was testing and validation. 
Our application involved suspending 
a 40-pound camera unit high above 
the heads or spectators. so we 
became very interested in bug-free 
oft\ are. Dave and I found that. 

because of FORTH's interpretive 
nature and stack-based module inter­
facing. we could write small sets of 
rou tines and check hem out in­
dividually and completely before 
combining them into larger routines. 
This gave us confidence in the quali-
Yof the code. Significant productivi­

1wntinuedl 
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ty gain were the result of this ap­
pro ch. We found that when we com­
bined our unit·te ted FORTH words 
in o larger routine , they usually 
worked. De ug ing wa reduced ram 
a major barrier t an integration step. 
As re ult in the hird iteration of our 

evelopmen cycle. Dave and I 
enerated abou t 70K bytes of com· 

plex. highly compact FORTH object 
code in approximately four months. 

In summary. FORTH gets low marks 
for the length of the learning curve 
nd almost a low marks for maintain· 

ability. Although it is possible to write 
obscure code in any language. when 
used improperly FORTH can be truly 
hierogl~1phic. FORTH gets medium 
mark for peed. There are perfor· 
mance penalt ies imposed by the 
structure of the language. especially 
in the hands o novices. On the other 
hand. the time-sensitive words can be 

individually optimized in assembly 
language. FORTH gets high marks for 
transportability. testability nd pro· 
gramming productivity. Until you use 
it. you can't believe how quickly a 
rough-cut version of a problem can be 
up and running. This was particularly 
important for the Skycam project 
because our "spec" was developed 
and modified with successive ver ions 
of the system. Thus. FORTH is par· 
ticularly well suited to the iterative ap· 
proach to software development. All 
in all. we feel that our use of FORTH 
helped make ou r software develop­
ment succe sful. 

THE MOVEMENT ALGORITHM 
Only a small part of Skycam·s soft· 
ware does actual calculations. Most of 
the program deals with giving the 
pilot options and status data. getting 
stick and switch data from the pilot's 

THE ORIGIN 
OF THE SKYCAM CONCEPT 

S kycam is the brainchild of Garrett 
Brown he Philadelphia-based 

camera operator writer. radio·adver­
isement per onali y and raconteur. 

Brown is a unique and funny fellow 
whose humor and voice have been 
heard from coas to coast on a well­
known beer commercial 

Garret 1s fi r t and foremos an 
inventor. He invented the Steadicam. 
which is a camera-mount ing device 
hat enable a skilled operator to walk. 

run or skip while carrying a camera 
mounred to a stable pla form 
teadicam i a very useful application 

complex mechanical design. a d 
Brown \ on an Oscar for his work. 
Steadicam i al o difficult to use. and. 
no surprisingly. Brown is the world 's 
foremost operator. Hi Steadicam work 
ha been in over \ o hundred films. 
including R tur of the led i' and 
India na ton and he Temple of 

Doom " 
In hi role of Steadicam operator. 

Br wn ha had the opportunity to 
o 	 erve peopl try many things in 

uniq camera per-

Photo A: Skycam willi its creator 
Garrell Brown. 

pective. And so. being closely attuned 
to the limitations of current camera 
use Garrett developed he Skycam 
concept. 

control panel. saving and repeating 
moves. checking boundaries. and 
shipping data out to the motors (see 
figure 21. About 95 percent of the pro· 
gram consists of uperstructure 
needed to support the movement-cal· 
culation routines. However. the move­
men calculations are pretty straight· 
forward. 

A discussed previously. each motor 
ne ds to know how much line should 
be out between the motor's pulley 
and the camera. This "length of line .. 
can be expressed as a distance be-­
tween two points if you ignore the 
catenary curve. We want the straight· 
line distance between the pulley and 
the desired camera position. From 
analytical geometry we know that if 
the coordinates of two points are 
known. the straight-line distance be· 
tween the two can be ca lculated by 
applying the Pythagorean theorem . 
So we store the posi tions of the four 
pulleys in memory. We get the desired 
camera position by using the joystick 
inputs to modify the current position. 
Tha way the operator i always mov· 
ing the camera relative to where it is 
currently. We use the pulley positions 
and the desired camera position to 
calculate the new line lengths. These 
updated line lengths are then shipped 
out to the four motor controllers. 

Although the line-length calcula­
tions are conceptually si mple. their 
implementation poses a few sticky 
questions. such as: What are the co· 
ordinates of the top of a light rower 
70 feet in the air' Coordinates rela· 
tive to what? How does the computer 
know where the camera is? These are 
good questions. and they prompted 
u to explore current engineering and 
surveying techniques. After talking to 
a lot of people and doing some ex· 
periments. we came up with the 
following solution: Blueprints of the 
proposed venue are studied. pulley 
mounting points are planned. and 
maximum operating altitude calcula· 
ions are made to determine if the 

camera unit can operate at acceptable 
altitudes and clearances from lights. 
scoreboards. etc. After studying the 
plans. a coordinate system is set up 

(C011li 1111tdJ 
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to determine the direction of the x· 
and y·axes. The determining factor is 
usually where the pilot will be sitting. 
Since layout of the axes will determine 
the direction of camera movement 
when che pilor applies t ick. it make 
sense to align the axes with sidelines. 
oul lines. or other landmarks. 

DISP200 

SCREEN- DISPLAY 
PROCESSING 

CONW190 

LOOKS 
WRITES 

At chis time an origin point for the 
coordinate system is chosen. The 
choice is completely arbitrary from 
he system's point of view. Any point 

wi hin the bounds of he pu lleys \ ill 
work as long as the pu lley locations 
can be measured relative co that point 
and the camera unit can be hooked 

SAVEl70 


SAVE MOVE 

PROCESSING 
CALC180 

LINE LENGTH ANO 

POSR AY CALCS 


Figure 2: A software Pow-.of-conlrol diagram for Skycanfs main software loop. The 
text above tfle double line in each bo11 is a FORTH word whose function appears below 
the li11e. 

MOTR220 

WRITES MOVE AND 
BRAKES TO MOTORS 

WA IT LOOP 

AT BUS AND 
SWITCHES 

CONR120 

STIKllO 

READ ANO PROCESS 
JOYSTICK INPUT 

REPT130 

FORWARD ANO BACK · 
WARD REPEATS 

REDllSO 

EDIT MOVE DURING 
A REPEAT 

80UN160 

BOUNDARY CHECK 
ROUT INES 

up to the lines at that point. Jn prac­
rice. however. we found that overall 
system performance is best when the 
pulleys are in a rectangular configura­
tion and the origin is precisely in the 
center. Once the center point has 
been located and the pulleys placed. 
a surveying instrument called a 
theodolite is set up at the origin. 
Using this surveying instrument. we 
measure the horizon tal and vertical 
angles of the sight line to each pulley 
and use these angles to calcu late the 
positions of the four pu lleys relat ive 
to the point. The pulley posit ions are 
represented in ·. v·.and z-coordinates 
of each pulley relative to the origin 
point and aligned with the chosen 
major axes. This completes the survey 
portion of the setup. 

We enter the pulley coordinates into 
the program and we set up the Sky­
cam so tha t the camera starts at the 
origin point. This pu ts the software 
model of the system and the real­
world system in sync. From then on. 
he computer calculates the camera·s 

new position. and the motor con ­
trollers keep the physical system in 
step with the computer's commands. 

THE MOTOR CONTROLLERS 
The motor controllers are separate 
single-board computers at each 

i .... .............. ...............................................E 

: . : 
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I i1..=:....=:. ~.. i 

motor. An intelligent motor control· 
ler was needed to reduce communica­
tions overhead. to provide more so­
phisticated control algorithms. and to 
enable more functionality in the areas 
of manual control and error detection. 
The custom single-board computer is 
based on an MC6809 processor. 

The motor controller receives com­
mand scrings from the Sage II via an 
RS-422 A link and decodes them. The 
command string contains a new line 
length for the motor controller. The 
controller compares the new line 
length with the old line length and 
turns the motor in or out to bring the 
line to the proper length. An optical 
encoder is connected to the motor 
shaft to provide positional control. 
Various sensors. including brake. 
amperage. voltage. and motor tem­Figure 3: A proposed Skycam basketball gra phics display ge~1erated by a acintosf1 
perature. are monitored continuous-used as an intelligent terminal attached to Skycam·s computer. 
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ly. The motor controller performs the 
difficult task of running the motor 
smoothly under wild ly varying load 
condi tions. 

The movement loop works as fol­
lows: The joystick pressures supplied 
by the pilot are converted into 8-bit 
values and sent to the Sage II. There 
the x. !J . and z values are clipped. log-

scaled. and converted to a desired 
movement vector. This vector is 
added to the current camera position 
to give the desired position . The 
desired posi ion is boundary-checked 
and the movement-vector compo­
nents adjusted if necessary to keep 
the desired position in bounds. The 
distance between the desired camera 

Inquiry 4 ) 

position and each pulley position is 
calculated and shipped out to the ap­
propriate motor. Each motor control­
ler then compares the new length to 
the old or previous length and winds 
its winch in or out accordingly. Do this 
many times a second at very high 
resolution. and you can move a Sky­
cam smomhly about a football field. 

FUTURE DEVELOPMENTS 
Skycam is far from finished. Although 
much work has gone into the curren t 
version. some significant improve­
ments are in the offing. First and fore­
most is a graphics display for the pilot 
that shows a top and side view of the 
field with a moving position indicator. 
We feel that the graphics capabilities 
of the Macintosh make it a good 
choice for a smart graphics terminal 
(see figure 3). The design team is also 
planning an upgrade to a Stride 420. 
with a faster MC68000 and a math­
coprocessor option . Software im­
provements that we are planning in­
clude a goto feature and improved 
boundary setting and obstacle 
avoidance. 

l have described the microcom­
puter-based movement system. but 
Skycam includes much more. Some of 
the electronics and communications 
features are at least as remarkable. 
Skycam carries the lightest available 
broadcast-quality video camera. The 
camera is steadied by an active 
stabilization system featuring avionics 
gyros and rare-ea rth-magnet motors. 
The world's smallest microwave trans­
mitter is used to transfer the signal 
from the camera to the ground. And 
the camera. the half-dozen motors. 
the 30.000·rpm (revolutions per 
minute) gyro. the RF receiver. and the 
microwave transmitter get power 
hanging out there on those wires 
chrough an innovative switching 
power supply. A trickle charge down 
the li nes powers a light. high· 
efficiency power supply that delivers 
appropriate voltages to different parts 
of the camera system. Skycam is a 
state-of-the-art machine whose time 
has come because. until a few years 
ago. many of its components were not 
available. • 
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"We chose DATAEASE over 
dBASEII '.. and Lotus 1-2 -3'.. 
because most of the program­
ming was already done 

Joe Dane, Human Resources Director 
MCI Telecommunications Corporation 

"Office staff members with little 
to no computer experience are 
actively us ing DATAEASE to 
Improve productivity In handling 
large amounts of information." 

toul5 M. 8rlgando, Senior VP. 
Metl"ath, Inc. 

"We switched from a $250,000 
mini system to a $15,000 sys­
tem of IBM PC's and DATAEASE. 
Now orders, Inventory, sales ... 
everything ls easter. All without 
the help of a programmer." 

J.A. l'ulmer 
l'oblnson 
'oundry. Inc. 

DATAEASE 

# 1 with Reviewers 

"I was very Impressed with Its 
overall performance and features." 

Bill Jacob!J.on 
~.October 1984 

'DATAEASE is a true winner." 

Business Computer Systems 
April 1984 

DATAEASE was rated good or 
excellent In performance, docu­
mentation, ease-of-use. error 
handling, support.. .in all areas. 

lnfoWorld 
MArch ZS. 1985 

"DATAEASE is perhaps the most 
effective blend of ease-of-use 
and performance available for 
PC users to date." 

Data Oec'5lort5 
January 198S 

for informetlon or the deeter neerest you aU: 

800-243-5123 


DATAEASE 

#1 in Corporate sales. 

Accord ing to several recent best 
seller lists, DATAEASE Is now the 
Industry standard for corporate 
users who want a database that 
doesn't require programming: 

DATAEASE tops dBASEll, R:BASE"' 
In Corporate Software sales. 

lnfmystems, March 198S 
Co~BestSelle.r ll5t 

DATAEASE outsold al/ other 
database management systems ­
ahead ofdBASElll ' '", Symphony '" 
Framework ... and R:BA5E 4000. 

MIS, Inc., September 1984 
A leading 541ppller to Corporate 
America 

DATAEASE ranked #3 on best 
sellers list; outselling 
Lotus 1-2-3 '", R:BASE and 
Powerbase '" 

Software New5, March 1985 

Corporate Best Sellers List 


Why settle for less? Contact 
Software Solutions, Inc. for more 
Information on DATAEASE, the 
# 1 choice of Corporate America. 

Software Solutions, Inc. 
305 Blc Drive, Milford, CT 06460 

203-877-9268 
Telex: 703972 
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• 28 m1ec. Acceu Time • 
Voice Coil Driven Head• 
with Clo1ed Loop Servo 
Positioning• Full-Height 
Unit• No Elma Chipa Needed 

AT MULTIFUNCTION CUD 
IT414Plm (1211) $395 
IT414Plas (51ZI) $495 

Optional Game Port • 
Include• Dual Mountinq 
Bracket 

STANDBY POWEi 
SUPPLY 
Sl20D $.129 
U.sezt
1mosm 

N oiae Filtering/Surge Sup­
preaaion • Powers Your 
Computer For Up to 30 
Minut.. In The Event Of A 
Blackout or Brownout • 
88200 (200 Watt) For 
Floppy-Based System• • 
XT300 (300 Watt) For Hard 
Disk Bued Systems • 
ATBOO (800 Watt) For 
Multiuser Systems 

ElTEBNAL MODEM 
ZlW1200E $119 

Auto-Dial, Auto-An.war • 
Runs Hayes Compatible 
Software Lilte Croatalk, 
Smartcom n, and Sidekick • 
30011200 Baud Operation 
(103/212A Compatible)• 

NEW 

RS-232C Serial Port Inter­
face • Includes Modular 
Phone Cord • Eight Statw. 
Indicators• Snap Hatch For 
Easy Switch Acces1 

Memory Sockebi For Adding 
Up To 4 Megabytes • l 
Standard and 3 Optional 
Serial Communication• Porbl 
• Parallel Printer Port • 
Game Port Option 

No lliD Gurulle 
If you are not completely 
satisfied with your pur­
chaae you return it within 
30 days of purchase for a 
complete refund, includinq 
the co1t to aend it back. If 
you can get any dealer or 
competitor to qive you the 
same lo Ii* .......... buy 
both and retun the one you 
don't like. 

llGB BESOLmON 
COLOI MONITORS 
D31•S399 
Dll 350 SUI 
1111 COLOI CUD, 
IDD SlZO 

14" Diagonal Screen • Black 
Matrix Picture Tube • Plug• 
Into IBM Color/Graphics or 
Compatible Card• Dot Pitch 
.3 lmm • HR3 l 200 (640 :z 
200) and HR3 l 350 (640 :z 
350) Resolution • Includes 
Tilt/Swivel Base 

for lastesl delivery. send cashier's 
check. money order. or order by 
Maslercard /Visa. Personal checks. 
allow lB days 10 cleur. Comrany 
purchas e orders accepted. cal for 
prior authorl:ration. California resi · 
dents. add 6% sales tax. 

Houn: M -F Buo • B Ill" PTZ 
Sot B am · 12 pmPTZ 

Lo11don (011 223-4869 
pan. (01) 321·15318 
~...,. (02) 878-3322 
Canada (4031 434-94« 

800-821-4479 

805-987-9741 

QUBIE' 

4809 Calle Alto 
Camarillo, California 93010 
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1k (.+Jt. ~ 0.. 'lk. .. PS Turbo 640 
Al PS Computers we look at the personal 
computer lrom a totally different viewpoint 
yours. 

I'm Da"e Ca1l1n I o PS Computers and 
thal's me on Uie Aerob1-cyc1e Wor ng out 
1s one of he few things I do that's not 
invoked w11ha DOS command Computers 
are nol 1usl a bvsmess al PS Compulers. 
they're a pass on 

Though on• 1al y res1s11ng S DOS based 
computers eventually I saw 1he hghl I pUt 
an IB· PC on my desk a yea• and a hat 
ago and haven t seen 1he screws that hold 
lhe cover on since I ssure you 11's not 
some masochistic tendency hal has 
caused me to spend unto ld hours 
rearranging the 1ntenor or my PC. 1nstalllng 
expensive e•pans1on boards I 1pp1ng DIP 
switches, recOt1nect1ng mu11oeoiored res 
then gazing expectantry into he monitor , 
seldom rewa•ded w•tn tne proper se· 
quence or promp1s 

What made me persevere was Uie des11e 
to use programs 11ke Dbase Ill. Lotus and 
M•crosofl word a t e highest eve o f 
fuoctron 11y designed into them There 1n 
lies the greatest 1nc ons1stency 1n the 
m1crocompu1er marketp lace - hardware 
and software wti1ch c l m lo get a ong but 
do not 

It's a known tact ot t1te lhat good sohware 
ma es use of a ll the hardware technology 
ava1tab e to 11 Funct1ons 11 e dedicated 
arrow keys . h igh resolullon graphics dis· 

ey crrsp monoch<ome e•I nonvolau e 
clock. maximum addressab le memor 
extra speed and multip le 10 poris are 
hardware lea ures hat a1!ow software to 
do the job 11 was rntended to do without 
being 1estr1cted 

Unfor unately the lac111 t1 es needed by 
most programs are fine print op 1ons with 
the ma1oroty ol IBM type PC compute<s 
Would you buy a new Le Baron from l ee 
lacocc a 1f he 101d you the 111es we1e an 
option? You m1gh 1f you d dn t now 
what tires were tor The same 1s lt\le wit 
PCs The only 11me you' t a..er miss the add 
on cphons is when you urn he computer 
on to use 1t If you re pay ng c ose 10 $2000 
cJo lars tor a s s1em he computer should 
be required to give you the time and date, 
not !he other way around 

The proper conf1gura on of a personal 
computer can be a ery bewi der1ng d•· 
lemma lhal s hy !he PS Turbo 640 1s bu1ll 
onty one way ready o go o work 

Nacional Order Line 
800-654-7650 

California Order Line 
800-231-870 I 

COMPA TIBILI 1> 

If a program runs on the IBM PC 11 II run 
on he TurbO 640 I use Obase 111 Lotus 
ancl M•C<osoft Wora aa1ly on my PS Turbo 
640 In the turbo mode (selected w11n tl'l ree 
keystrol<.es) the increase 1n program e•­
ecut1on speed •S 1mmed1ate evident Pe­
ter ortoo's System lnlormat10n program 
ass gns e PS Turbo 040 a proces.s1ng 
speed lactm ol 4 1n comparison 10 an 
IBM PC That's 40% lasler 

VIDEO 

The Cleo caro and monitor decide what 
you will and will not see when you lum on 
your PC Bas ica lly the opuons are 
monochrome le hi gh reso lution 
graphics and color graphics Generally 
speaking , II a PC type computer has 
graphics capat>1 111es the text will be d•S· 
p layeCI as fuzzy p ixel generated c har­
acters 

Tll8 PS Turbo 640 is an excepllon The640 
uses lhe nottest d isplay card on the 
market • Paradise Sys1ems MGC II The 
MGC II displays c"SP monochrome text. 
high reso lution graphics end co lor 
graphics on the 640's 12· TIL amber 
monitor. Co'or graphics (like F1ght Sun · 
ulatorJ are oonve11ed to 16 shades of am· 
ber by the MGC II the etore. lhey appear 
stiarpe<lhan when wed ona color monl· 
toi Though the MGC 11 •s standard th 
every Turbo 640 you may never reahze it's 
there You don't have o sel any switches 
and the•e are no software d nvers 10 load II 
you ever need to use a color monitor h 
the Tu•bo 640. you' re m luc · the GC II 
gi11es grea1 co!ot on any RGB monitor 

MEMOnY 

One of the mosl common PC upgrades JS 
add1tlonal memory. It's purchased as little 
t:>tack !Cs tl1a1 are pusnea into soc els on a 
circuit t:>oara The mainmum contiguous 
memory that a PC type computer can use 
IS 640K · exactly the amount th t comes 
already mslalled right on 11\e Turbo 640 
mother boara This means you·11 na..er 
have to find out for yourself how easily the 
l•ttle leads of hose chips bB<ld over back· 
wards and break oH 

The PSTurbo 640 syslem mc•udes a mufti · 
l unctron ca rd that w ill handle lour d is 
drwes, has two serial ports , a paral el potl. 
a game por1 and a balle"f bac ed up 
clock Two front panel LEDs 1nd1cate pow· 
er on and high speed processor mode 

KEYl:l0AF1D 

The Turbo 640 comes with a 5151 stye 
keyboard The dedicated arrow keys. 
numeric eypad and caps lock all have 
LEO sta us ma1ca1ors Unlike the stoc 
IBM PC ~eyt:>oa<d . you don't need fingers 
11 e E T to ellec11v y reacl'l lhe return ey 

MONITOR 

The 640"s monnor •Sa h19h resoJullon,TIL, 
nongtare amber d isplay The power cord 
p tugs 1n10 the bac ot the comptJte• aflow· 
1n9 the entrre system to be powered by one 
wall outlet and to be turned on th lhe 

computers power swi ch The swivel base 
provides e1iortles.s ad1us1ment ol the mom­
to• lor best vie n9 ngle 

1ECH STUFF 

The PS Turbo 640 uses the 6086·2 proc · 
essor running al a keyboard selectable 
4 77 or 6 66 MHZ The mothe1 board 1s an 
extremely well cons11uc ed product ol 
Japan There are 2 buss extension P01nt$ 
and 6 expansion slots ( he f1oppy based 
system has two ots taken. the hard disk 
versiOn has three ta en) A soc el is pro· 
viaed for 1he 8087-2 coprocessor chip 
The 135 wa11 powe supply 1s standard on 
all Turbo G40S prov1d.ng ample power IOI 
special y add on cards 

The 5 25· foppy doves are manulaclured 
by Toshiba and the hard disk drives are 
from Seagate Both are qme and very e•1­
ab le. 

SOFTWARE 

We want to be sure you c<1n use your llllW 
computerthe moment you 1a e 11 out ol tne 
box so the Turbo 640 system mc•udiis 
soltwa1e 

RAM dis and prin1er spooling programs 
are provided as well as the PopUp De­
skset lrom Be lsott PopUps are ut1l1ty pro­
grams thal prol'ide you 1th memOly resl· 
dent tuncuons 11 ea ca 'cu lator. n04ebook. 
clrpboatd ,alarm clcx: calendar and DOS 
commands IM'len you need any or these 
lacil1ties, no maner how deep mlo your 
spreadsheet, d tabase or document you 
might be two keys11okes POP any ol them 
up on your scr en When you're lm1shed 
1us1 h11 lhe escape key your program nev· 
er new you we1e gorie 

IBM PC DOS 2 10 and lhe lull OOS manual 
are included The Turbo 640 runs Basic 
jusl tlne. howa..er Bas•c and Bas1ca on 1he 
PC DOS disl<S ar proprrela"f 10 IBM PC 
DOS Basic II run only If your system con· 
1a1ns IBM RO Basic We've chosen not to 
provide these e tra ROMs w11h lhe Turbo 
640package ROM Basic 1s avai lable l rom 
ISM dea ers and can be installed 1n ex1s1­
1ng sockels on Iha 640's mo1her boa1d 

Hav,ng three aiflerent Basics running 
around inside your computer at the same 
me borders on being an unna1ura1act To 

save you the heaaache ol f1g ur1ng out 
which Basic to use when and lor what, 
Turbo Pascaf 3 o from Bor1ana lnte1­
nat1onal ~s pac ageo w11h every Turbo 640 
system 

ORDEnlN(, 

Our 800 numbers are ailailable 24 hours a 
day lor Amencan E.Jcpress orders Mall 
oide<s are glad y accep1ed th ca!ih1er·s 
chec Your unii 111 be shipped UPS 
ground the nex1 business day There are 
no additional charges lor standard sh1p ­
p1ng and only orders shipped w1th1n Cal•· 
lom1a pay lax 

SATISF-/\C TION 

II tor any reason you are no1 p 'easeo wilh 
your PS Turbo 640, PS Compu1ers will 
mai e a complete refund of lhe putchase 
pnce Call us toll lree wirh1n 7 Clays for pick 
up by UPS A c redll II be issued 10 your 
Ame11can Ellpress accoun1 0t a cashier's 

PS Computers 
200 W S n R~' I R~11 
P.ilm Spr1 q . G 9226. 

Inquiry 282 

check will be sent to you lhe same day we 
receive the compute• 

SUPf'Oll I 

PS Computers ma1111 ins 24 hour com­
puter bul e11n board servrce Ouestoons on 
the board are generally answered ~11h1n 
an hou ol being posted Replies o 1n­
qu111es made by phone 01 leUer are senl 
the same day as received via MCI Mail 
When you have a q~es11on at>out a product 
trom PS Compu1ers 1he answer you re­
ceive will be complete correct and m wt1l ­
m9 

WMlr1ANTl 

All PS Computer products are guaran1eed 
for SIX months II there's a hardware prob­
lem ca I us on the 600 11ne we'l l have UPS 
ptC up the equ1pmen1 Aeparrs will be 
made and your unit shipped w ithin 48 
hours alter recewe 11 

PS Turbo 640 System 
Two Han-Height Floppy Drives 

$1 ,700 


PS Turbo 640 System 

20 Meg Internal Hard Disk 

$2,300 


PS 12008 Internal Modem 

Hayes Type · M ite Software 

$225 


PS 26 Tape System 

26 Meg Volume or Image Backup 

$900 


PS Juki 6100 

Letter Quality Printer 

$400 


PS Juki 5510 

FX Compatible Dot Matrix 

$400 

Canada & Export Une 
619-325-4856 

Modem line 3001 1200 
619-323-4962 

The (realty) '-1e pnn1 .~terosotl ~Otd a ~I 1 S.mu'afQt ~ l•DdOmar"<S o1 " "Oosott lOluS t5 Jc~matli. 01 lOtVS 1C0rCl(lfaJIOl'I Ill t~ .,J Ir i. A~M I OI' 1 I fUf Pascal IS J 
raooma1~- Bew "M'l lnlfW ~.ona fha PQoUO S9fot!S OI SOlltwa•e ait: t1aoomar Od Bell!()f ~ TiO'W" t;.ol'OQl8hCf"I 15 tlfl' l'TlaA.;tac11.;rer l k 8 ~ ti I ;.e'l!Dailra OUf i'e-,noard •S 5ITTl 'OJI lS manut 
uieo Dl"Ot'Wl Htl'y9S tOIOf.S 10 t<tayos McrocomoutPf' PTaauc:t5 r¥;J t.1111 •S a 1raoema1Jo. ot \" 1011 L BM anJ PC DOS ar 11aucmar~s 01 comoanv lrilftr 1iona1 8uSr \o!acn1 
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SIMULATING THE 

NORMAL 


DISTRIBUTION 

BY ARTHUR G. HANSEN 

A BASIC routine for bell-curve sampling 

WHE YOU USE your computer to 
simulate natural processes. you fre­
quently want to introduce random 
effects. Most computers have pseudo­
random-number generators that pro­
duce sequences of pseudorandom 
numbers. In BASIC. for example. there 
i the RND(X) function. which pro­
duces numbers with a uniform prob­
ability density in the range from 0 
to less than I. For example. to 
simulate the value of a thrown die. 
you could use this kind of BASIC 
stat ment: 

10 X = INT(1 + 6 RNO(Q)) 

Th is statement will produce a se­
quence of integers in the range 
from I to 6. with equal probabilities 
of occurrence. This equal-probability 
property is one of the essential char­
acteristics of uniform distribution . 

The most common alternative to 
uniform distribution is the Gaussian 
[or normal) distribution. which has the 
wel l-known bell shape_ Phenomena 
following this distribution tend to 
cluster about the mean value of the 
entire group. As values depart from 
the mean. they occur less frequently. 

The properties of the normal dis­
tribution are well covered in most 
elementary statistics textbooks. If you 
look in the back of such a book. you 
should find tables of numerical data 
describing these properties. 

There is more than tradition to the 
widespread use of the normal distri­
bution. Statisticians like it because it 
is well behaved and predictable. They 
find it helpful to combine phenom­
ena. each with its own normal distri ­
bution. into a distribution that is also 
normal. 

Natural phenomena. such as elec­
trical-noise voltages or annual 
precipitation totals. are not usuall y 
uniformly distributed. Instead. they 
are more likely to follow a normal dis­
tribution. 

Therefore. in simulation work it 
helps to have a computationally sim· 
pie means to generate pseudo­
random numbers with a normal dis­
tribution. You can do this easily by 
combining un iformly distributed 
numbers. such as those from the 
RN D(X) function of BASIC. Simply 
add several values from the RNO 
function and average them. The dis· 

tribution of the average of three or 
more uniformly distributed random 
numbers has a distribution that is 
close to the normal (see figure l l. 

In addition to this delightful prop­
erty. it is easy to calculate the mean 
and standard deviation for the result­
ing distribution. If your BASICS RND 
function generates pseudorandom 
numbers that are uniformly distrib· 
uted over the range from 0 to I. then 
the mean value of this uniform distri­
bution is 0.5 . Thus. the distribution of 
the sum of N such numbers will have 
a mean of 0.5 x N. 

The standard deviation of the 
means of N items from a un iform dis­
tribution is given by: standard devia­
tion .. I!SOR( 12 • ). as shown in table 
l. 

By following two rules you can tailor 
the statistical properties of the distri· 
bution to get what you need: 

1. Adding a constant. K. to all of the 
samples increases the mean value of 

(uintinued) 

Artfiur G. Ha11se11 . P.E .. is lhe foumier of 
Park Engineering Company {720 Soutfi 
Harvey Ave.. Oak Park. IL 60304). 
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NORMAL DISTRIBUTION 
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Figure I : A plot of distributions for 10.000 samples of 011e- lblackl. two· 1bit1e). 
lfiree· (red) . a11d four·nu mber (green) stm1mations. 

There is one thing 


to watch out for: 


extreme vaIues. 


the group of samples by K. 
2. Multiplying all of the samples by a 
constant. M. changes the mean of the 
group by the factor M and changes 
rhe tanda rd deviation by the factor 

Suppose that you want to generate 
a sequence of random numbers with 
an approximately normal distribution. 
a mean value of 5. and a standard 
deviation of 1.5 Listing I shows how 
you can do it with a simple BASIC 
program. 

However. there is one thing to watch 
out for: extreme values. If you're 
generating a sequence of pseudo­
random numbers from the mean of. 
ay. three numbers from a uniform 
i tribution. he range of these 

numbers is limited. Since the original 
uniform distribution had a range 
rom 0 to (not quite) 1. hen the 

resulting distribution of the means will 
also be in the range from 0 to I . o 
number thus generated can be more 
than 0. 5 unit away from the mean 
value. Since the standard deviation of 
th mean of three number is 0.167. 
you cannot possibly get a number 
more than (0 5)10.167 = 3 standard 
deviations above or below the mean 
value of 0.5. 

The practical significance of this 
limitation will depend on how impor­
t.ant these extreme values are to your 
imulation. If you had a "perfect" 
enerator of normally distributed ran· 

dom numbers. then on the average 
you would get an extremely low or 
high value (three or more standard 
deviations above or below the mean) 
only once in about 370 trials. Of 
course. the more numbers you 
average together in the normal­
distribution routine. the more extreme 
value you can reproduce. For exam­
ple. by averaging four numbers you 
can reach almost 3.9 standard devia­
ions from the mean. • 

Table I : Standard deviations from lfte mean for one-. lwo-. three·. and four-number 
summations. 

Number of Items Standard Deviation 

1 0.289 
2 0.204 
3 0.167 
4 0.129 

List ing I : A sample BASIC program lo generate a three·number·sum normal 
distribution with a mean of 5 and a standard deviation of I.5. 

O MN"' 5 SD -= 1.5 REM desired parame ers 
20 S3X • 1/SQA(12 ·3)) REM standard deviation mean ol 3 
30 X .. RND(4) + RN0(4) + RN 0(4) 
40 X = (Xl3) - 05 · REM mean now 0 
50 X "' X • (SDfS3) REM standard dev1a ton now 1 5 
60X•X+MN 
70 REM mean X 1s MN. s andard dev1a11on 1s SD 

ll8 B Y T • OCTOBER 19 5 
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New lightning-fast ZBASIC zaps the competition. 

It's hot It's brand·new. And light years ahead of 
 Cf4iili:fl¥ii q

• Works the same on all micros -	 •• • __Hid/Ianything else. 

It's ZBASIC.Written for programmers by 
 • Uses same commands-regardless of computer make 

programmers. (If you know BASIC-you know ZBASIC!) • Structured Basic-(~helli opcloP•ll 

Now you can write a program exactly the same way on • Device-independent graphics (Wiit greplliC commands OI> all computers) 

an Apple, an IBM, a Tandy, or any other major micro and • 6-54 digits of precision (M1ectab1e t>v uMI) 

port the source code. You only write the program once • Built-in interactive editor and compiler-to compile 
...and it runs on all the major micros. The commands and execute, just type " run." 
stay the same-regardless of the computer• (even • Choice of alphanumeric labels or line numbers 

graphic commands and disk 1/01). 
 Not copv protected 

ZBASIC. Starting now, it's the only language One low price gives you everything-there
you'll ever have to know. are no hidden costs. Only $89.95 complete. 

· eubjec110 hardWllre limitations. 


The finest lmplemenlallon of the BASIC langu8Qe IOr mierocompularsl 
·-­
_ ..._ .._ .... ..... ....- .... .....""°" .... .... ---l........ 
 -..... 
 ..- li:co'":l .. 

ltw.'Mi119et 

........ .... 

--._.___ 

=::.= - .... .... 
.... 
.... MIO ... _..._

IVooc. ....... 

,._ ,,._ .,...,_ ..... -12'. 12'. NIA 

""'- - ...... ..... 
- - ·­"""!'REE 

"""' 


.... 

1'*>-c.. 

2>'00-­

.... 

--.... -


BASIC .. ----------------··-.,
1The llghtnlng-fastBASICfrom Zedcor O UA$oc1euPC1 - •-- I c_.... ('2111.I lb onler Uff lhl• coupon or caJI usoos2.0..11on.. I 
I 1·800·453-4100 	 0 Z9AS!C-11e.11c - '----- ­uw.-·-----·--- ­

('2111. DooUI 
Malt to:ZEDCOR O ZllAS>CCN-40 - •-- ­

a-eo-~2"' 3.01 

3438 N. Country Club Road /Tucson, AZ. 85716 ~ ... $ ... 


KAVPA0ho$SDD 
- 0 

..,.,..........,..------------- O	 zaASICTBS-80(•11() AUil '----- ­
(Name) 	 (QdO­

t,.1 .. &-U) 


<Ai>I-> OzB.WC-- - '----- ­(Delr..r, 41,....,,..,, 
-;::: D DEVEl.Oi"£A$- L___(O"'ily)..------------.,(Sta,,.-t...,.•)----=(Zlp...,...)- _,. 

l!UYAl.LOS.SAVE 
IMl«t~VAWE 

ArllOM AHiclitM& 
AdOl~Sahs 'Du ._
$HIPPINO; U a ­I I I I I I I I I I I I I I II I I UOOpeit'pt09'MI 

=:=·-'."'' -..=::... EXPIRATION DATE· 	 ~iO" CH'C.O.D. mdd 

- · ·_-----·-_::-_-..:-:-••• ------ . -	 l 'I0.00p!ffO'Qgrtm 
--·---··- _ ....,._ _....__ 	 {U.S curre"C)'~--·-==- ------.-.... 	 I_tOTAL 

·-~~-~~-~~-.;~---------------~ 

Inquiry 168 for End·Users. Inquiry 369 for DEALERS ONLY. 	 OCIOBER 198 5 • B V T E 139 







EASY GO. 


THE VERSATILE ARK 24K 

Everything You Want in a Dial Modem 


With a nash of its front panel control, the ARK 24K can make simulta· 
neous tran ition from I W· peed applications to 2400 bps. And it's the 
only full-duplex dial modem on the market with separate ynchronous 
and Asynchronous connectors.· It's fast, v rsatile. easy to insrall, and 
very easy to use. ARK engineers designed the 24K to bridge the gap 
between yesterday's tenninal requirements and the PC requirements f 
the future. The RK 24K ...we've got you covered coming and going! 

• Complete front-pan I operation with help commands, continuous 
vi ual and audible monitoring of call progress, command, and on· 
line modes of operation as well as complete terminal and front.panel 
moni ring f both local and remote modem status. 

THE FIRST FAMILY OF DIAL MODEM 

• Full m nu of automated dial service including auto dial from fr nt 
panel or rminal. teleph n dir ctory. and tandem dialing. 

• ARQ error.free tran mission based on MNP· •. 
• HayesTM ··AT" Mode Compatible. 
• Universal ompatibility. $595 
• tand alone or rack mount. Order today. Call toll fre : 

ationwid on·site servic available. 800-228-0914 
Por free brochure, call(305) 724.S260. or write ARK Electronic Products, Inc., 
Dept. . PO Box 2169, ~telboume, F'l 32902·2169. 

• U. . patent pendinia 
..MN P i a propriellll'")' produ t of MI R OM. 1nc. 

• • • 1R\I 1s a register d trad mark of lnti'mational Business Machine Corp. 

-:­ --.-!'-.'-., 

• - - ' Ill 

' 

121< Dial Modem ...IBM PC C81d 12 Card Rack Mount 
A PARAOYNE COMPANY 

142 BYTE • OCTOBER 19 > 



P·R·O·G·R·A·M·M·I·N·G I·N·S·I·G·H·T 


IBM PC JOYSTICK 

CONTROL USING 

TURBO PASCAL 


BY JAM ES P. McADAMS 

In-line assembly code provides high resolution 

AFTER I BOUGHT a joystick to use 
with my flight simulator program. J 

decided I wanted to use it with the 
programs I develop on my IBM Per­
sonal Computer !PCI. The functions I 
came up with will give you access to 
two joysticks and four push buttons 
via the IBM Game Control Adapter. 

I do most of my program develop­
ment with Turbo Pascal. The Pascal 
functions I developed use several 
powerful features of that language to 
avoid a lot of assembly language. 
However. you can't avoid assembly 
language entirely because the IBM 
Game Control Adapter requires a very 
fast counting loop if you want reason· 
able joystick resolution. Therefore, my 
joystick position function uses the Tur­
bo Pascal INLINE statement to imple­
ment a fast timing loop. This is prob­
ably a better use of the INLINE state­
ment than the one described in the 

tc:onli11Uld) 
James P. McAdams. president of Interlink 
Systems. is a consultant in business and in· 
duslrial applications of small computers. He 
has an M.S. in electrical en9ineeri11q from Rice 
Univmily. He can be reached at POB 3465. 
Pasadena. TX 77501. 

Listing I : This program uses Turbo Pascal to aaess tf1e IBM PC 
Game Control Adapter. 

PROGRAM JOYSTICK; 
VAR 
I. INTEGER; 
TEMP: BYTE; 

FUNCTION BUTION_PAESSED (WHICH_ONE: CHAR): BOOLEAN; 

(· RETURN TRUE IF THE BUTION IS PRESSED ·) 

CONST 


JOYPORT = $201 , (• LOCATION OF THE GAME PORT•) 

VAR 


MASK: BYTE; 

BEGIN 

IF NOT (WHICH_ONE IN {'A ' .. 'D']) THEN WHICH_ONE : = 'A'; 

CASE WHICH_ONE OF 


'A': MASK : .. 16; 

'B': MASK : = 32. 

'C' : MASK _"" 64; 

'D' : MASK : "' 128; 

END; 


BUITON_PRESSED . = (PORT (JOYPORTJ ANO MASK) = 0, 

END; (· BUTION_PRESSED · ) 


FUNCTION JOYSTICK__POS (WHICH_ONE CHAR): INTEGER. 
(· 
WITH A KRAFT JOYSTICK. VALUES RETURNED ARE IN THE RANGE 4 
TO ABOUT 140. IF YOUR MACHINE RUNS FASTER THAN A STANDARD 
IBM PC OR IF YOU MODIFY YOUR GAME ADAPTER CARD WITH BIGGER 
CAPACffORS, YOU WILL GET LARGER COUNTS AND YOU MUST 
MODIFY " MAXCOUNT." 
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JOYSTICK CONTROL 


CALLING A JOYSTICK THAT IS NOT IN USE OR ONE THAT HAS GO E OVER AA GE (COUNT REACHED MAXCOUNT) 

YIELDS A VALUE OF 0 

· ) 

CONST 


MAXCOUNT "' 200. ( · MODIFY THIS IF YOU CAN GET LONGER COUNTS · } 
JOYPORT "' S201. ( · LOCATION OF GAME INPUT POAT · ) 

VAR 
COUNTER. INTEGER; 
MASK BYTE. 

BEGIN 
IF NOT (WHICH_ ONE IN ['A'. 'O'JJ HEN WHICH_ ONE A'. 
CASE WHICH_ONE OF 

'A' MASK . = 1, 
'B' . MASK . "' 2: 
·c· MASK ; "' 4: 
'D' MASK ,. 8, 
END, 

( · 
THIS ASSEMBLy CODE CAUSES THE ex REGISTER TO COUNT DOW FROM MAXCOUNT TOWARD ZERO. WHEN ex 
REACHES ZERO OR WHEN THE ONE·SHOT ON THE GAME ADAPTER TIMES OUT, THE LOOPING STOPS AND 
COUNTER IS ASSIGNED THE NUMBER OF COUNTS THAT TOOK PLACE MAXCOUNT SHOULD BE CHOSEN SO THAT 
ex NEVER REACHES 0 so THAT THE USABLE RANGE OF THE JOYSTICK WILL NOT BE LIMITED. 
· ) 
INLINE ( 

$89/ AXCOUNTI ( · MOV CX,MAXCOUNT INITIALIZE DOWN COUNTER · ) 
$8AIJOYPORT/ ( • MOV DX.JOY PORT PORT ADDRESS OF JOYSTICKS · ) 
$8AISA61MASK/ ( · MOV AH,MASK[BP] MASK FOR DESIRED ONE-SHOT · ) 
$EE/ (• OUT DX.AL START THE ONE-SHOTS · ) 
SECI ( · READ: I AL.DX READ THE ONE·SHOTS · ) 
$84/$C41 ( • TEST AL.AH CHECK DESIRED ONE-SHOT · ) 
$EOf$FB/ ( • LOOPNZ READ REPEAT UNTIL TIMED OUT · ) 
$891$8EICOUNTER): ( · MOV COU NTER{BP j.CX THIS MAKES ex AVAILABLE · ) 

( · TO TURBO PASCAL · ) 
IF COUNTER "' 0 

THEN JOYSTICK_POS : "' 0 ( · OVER RANGE OR OT IN USE · ) 
ELSE JOYSTICK_POS = MAXCOU T - COUNTER. 

END; { · JOYSTICK_POS ·) 


BEGIN ( · • • • • DEMO PROGRAM-MAIN CODE • • • • • · ) 

CLRSCR. 

GOTOXY (1. 2). 

WRITELN ('JOYSTICKS' 10, 'BUTIONS':10), 

WRITE ('A" 5, 'B';5, 'A':5, '8 ': 5); 


WHILE TRUE DO( · PRESS CTRL·C TO STOP THE PROGRAM •) 
BEGIN 
GOTOXY (1. 5); 
WRITE (JOYSTICK_ POS (' A')·5, JOYSTICK_POS ('B').5, 
IF BUTTON_PRESSED ('A') 

THE WRITE ('PRES' 5) 
ELSE WRITE ('UP':5): 

IF BUTTON_ PRESSED 'B') 
THE WAITE ('PRES' 5) 
ELSE WRITE ('UP ':5). 

ENO. 
END 

Turbo Pascal reference manual. stick or paddles. !This program is also not share constants or variables with 
Listing I shows a demonstration available through BYTEnet Listing . each other or with the main program. 

program that is useful for debugging The telephone number is (617) Ei ther function (or bothl can be in· 
the hardware hookup and ror deter­ 861-9774 .J otice that these functions serted into your programs without 
mining the count range of your joy- are completely stand-alone: they do any other declarations. • 
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Ifbeingclubbed bytrolls, 

shotbyg~ers,~ran(fed!n space 

anatrappedtn pyramids
doesn't fuake you~ppy,
we'llgive your $7.95 6ack. 

With lnfocom' interacti efiction, you become 
the main character in achallenging tory of fan­
tasy, mystery adventure or science fiction the 

THE FOUR-IN·OllE 

lllFOCOM SAMPLER 


E C'efllt from four of our mlllil popular tories. 

Plus an Int racth.; fictic>n tutorial. 


lfyoulikeit ju tfilloulthecoupononth~backofthe 
packag and we II apply yourpurcha ep1·1ce toward any
Infocom story. Ifyou don't, we'll r fund vourmon y.
Youcan't los ·. · 

Inquiry 170 

very minuteyou lip the di kin yom· compute1: 
Youcommunicate-and he toryre pond - in 
plain con ersational English. And yom· every 
deci ion determine the tory~ outcome. 

It's almo t too fun to be healthy. And to how 
you justhow :idiculously enjoyable Infocom 
interactive fiction can be,\\ e've put together a 
Sampler di k \\~th portions offour different 
stories. ZORK: I, the all time be t ellingfan­
tasy, sends j ou in earch offabulous treasure. 
PLANETFALL'M telepm youforwardintime 
to amy terious planet where yom· only ally is a 
mischievous robot. The WITNE '" puts you at 
the scene ofa crime in a hardboiled 1930 who­
dunit. I FIDEL'" transfonn you into a olclier 
offortune seeking high adventure in the land of 
pyramids. 

And your in e tmen · · k-free. Because 
ifthis sampler doe n't get youhooked on the 
addictive pleasure oflnfocom ju t fill out the 
coupon on the back ofthe package and we'll 
refund yom· money; up to $7.95. And ifitdoe , 
Vi e'll give you · toward aJ1) Infocom tory. 

Pick up the lnfocom Sampler di k at your local 
software tore today. And we'll give ou om· 
money back whether you like it or not. 

For more infonnation call 1·800·262· · . Or writ~ to us 
at 1.25 CambridgePark Drive, Cambridge, MA 02140. 

C> l!ISS InfOCl>lll . IDC•. ZORK iu registtrtd ttademi.rl(, PLA NETrAl.L, 
INrlDEl...andTheWlTNE :mtn.ilemar ol Jnfooom, loc. 
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The hostess 
ofalavish masqt!erade_ 

been brutally str : 
Fortunately, there's·. 

Unfurtunately, it's you. (. ,n:-a~:.! 
Ju t lip U PECT'"' Infocom' late t 
interactive my tery tory, into your 
computer and i uddenly you are a 
new paper reporter covering the 
blue-blood ocie yevent of the 
y~ar Veronica A hcroft annual 
Halloween co tume ball. And 
everydeci ion you make will 
determine the tory' u ­
pen eful outcome. Suppose, 
for in ta.nee that while 
nooping about the man ion 

in your CO\\ boy co tume 
you decide to peek in the 
office. You imply type 
in plain Engli h: 

And the 
tory 

re pond : 
;: I ' 

OU OPEN THE OGOF . 
L MPED BEH I NO THE 

DESK IS THE BODY OF 1 JERONICA 
SHCROFT. HEn MAS HAS BEEN 

PULLED OFF AROUt D HER NEC · 
I THE AGENT OF OEATHt A 
nDPE IN FACT t rr s , our, 
LAfi IAT WHICH 

0 TIRED 
OF ARR 1 ING 

D U G 
--IE C ET !TH 

L 0 
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You've been framed. And you have 
mere how to discover who the real killer 
was. Because ifyou don't, you could be in 
serious trouble: 

THE DE...ECT I ~IE GRABS YOU 
p; L B1 THE W1ISTt AND WITH 



A PRACTI CED TWI ST t 
SL I PS THE CUFFS 
ON YOU. 
II YOU I RE UNDER 
ARREST FOR 
THE MURDER 
OF 1.JERON I CA 
ASHCROFT. II 

SERGEANT 
DUFFY APPEARS 
AS THOUGH OUT OF - ­
NOWHERE AND ESCORTS YOU TO 
THE WAITING POLICE CAR. 

You communicate-and the story 
re ponds-in full sentence .Which means 
that at every tut11 you have literally thousands 
ofalte1mtive .So ifyou decide it might be worth­
while, for example, to dance with MI .Ashcroft' 
corpse, youjust say so: 

>DANCE WITH t,JERONI CA 'S BODY 

And the tory re ponds: 

YOU 'LL HAIJE TO LEAD t YOU CAN BE 
SURE OF THAT. 

This masquerade ball i one bash where 
you'd bettergo easy at the bar. Because simply 
taying out ofthe slammer i achallenge that 

could send the obere t oul staggering. 
0th r interactive mystery 
tori from Infocom include"""' '' ~· Th \VJTNE ;- a 1930's tyle 

who<lunit thriller in which a 
ca..oeofblackmail turn into--~- ~;1· murder before your eyes. And 
DEADLINE;· which gives you 
just twelve hours to find the 
murderer, before he finds you. 

You'll have to solve pw.zle after pw.zle as you 
build your case. You'll search for clues. Analyze 
evidence. Overhear conversations. You'll even 
question uspects: 

>COCHRANE t TELL ME ABOUT SAMUEL 

OSTMANN 


And the tory respond : 

COCHRANE IS UNSTEADY AND SWALLOWS 
A LITTLE MORE OF HIS DRINK BEFORE 
ANSWER I NG. II THAT SL I ME ! HE I LL GET 
WHAT 'S COMING TO HIM ONE OF THESE 

Inquiry 171 

PECT give; you clu even be~ revou flip on yourtrustyCQmput r. 
Your invitation. A cryptic note on the back ofa bu ine. card. An article 
tom from amab-azine. Areceipt for your rented co tum . E\'en aguide 

to proper etiquette during a murder. 

DAYS. HE 'S GOT AN IN ~HTH 
THE REAL ESTATE BOARD AND 
HE 'S TI GHT WITH t.JERONICA. 
HE 'S RUINING MY BUSINESS! 11 

Andifyou'recleverenough, then 
maybe, just maybe, you'll prove 

your own innocence. But you'll 
have to hurry. 

So polish up yout· party manne1 
and iush down to your local oftware tore 

to pick up aSUSPECT today. And remember, 
the co tume ball lasts from 8to12. But ifyou 
don't solve the mystery, you'll soon be doing 18 
to 20.With no parole. 

Still not convinced? Try our Sampler Disk 
which include portions offow· different type 
of torie forjust$7.95.Ifit doe n'tgetyou 
hooked on the addictive pleasure oflnfocom 
return it for afull refund.Ifit doe you can 
apply the price toward your first Infocom tory. 
You can't lose. 

For more infonnation call l-800-262-6868. Or write to us 
atl.2.5CambridgeParkDr. , amb1id ,MA02140. 
' I' • lnf0<0m. l11C. PECT, Tho WJTNE and DEADLINE.,... 
ll"lui<>m>rU of lnforom. lnr. 
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Simulating 
Society 

WHY MODELS Go WRONG 

by Tom R. Houston .............. _151 

THE PROBLEM OF 0VERFITTING DATA 

by WallaU' E. Uirimore and 
Rama" K. Me(ira . . .......... ..... 167 


TESTING LARGE·SCALE SIMULATIONS 

by Otis F. Brya11 Ir. a11d 
id1ael C a/rel/a ............... 183 

ANALYZING GOVERNMENT POLICIES 

by Ross M. Miller a11d 
All'xander S. Kelso Jr.. .. _.......... 199 

SIMULATING THE ARMS RACE 

by Michael D. Ward . . . . . . . . . . . . . . . 213 

EPIAID 

by A11drew G. Dean ............ . . 225 

PREDICTING ARSON 

fly Ro11er Cook ................ . . 239 


FIGHTING FIRE WITH TECHNOLOGY 

f1y Bruce Dillenbeck . .............. 249 


THE EED FOR GREATER RIGOR in the ocial scienc s has long been ac ­
knowledged. This month's theme examines computer-based simulation as a 
means to achieving that end. Simulation may be able to assist in evaluating 
hypotheses. not in the sense that an experiment in the physical sciences can 
test a hypothesis. but in the sense of making plain the ramifications of a hypoth· 
esis. The value of specifying a hypothesis with sufficient clarity to be amenable 
to programming and of examining the consequences of that hypothesis should 
not be underestimated. Indeed. one of the interesting aspects of the work 
presented here is that these researchers appear to be developing a tool for 
the social sciences that is not simply a poor stepchild of physical science 
methodologies. 

Our first article. " Why Models Go Wrong" by Tom Houston. is a wonder­
fu lly readable account of the ways that you can misuse statistics. 

ext. Wallace l.Clrimore and Raman Mehra·s "The Problem of Overfitting 
Data.. discusses a difficult but important topic. Overfitting happens when your 
curve traces the noise as well as the information in your data. The result is 
tha t the predictive value of the curve actually deteriorates. 

In "Testing Large·Scale Simulations:· Otis Bryan and Michael atrella show 
how validation ldetermining whether the specification for the simulation cor­
responds with reality) and verification (determining whether the simulation 
program corresponds with the specification) were achieved on a large·scale 
combat simulation they developed for the Air Force. 

The ways of economic modeling are illustrated by Ross Miller and Alexander 
Kelso. who show how they analyzed the effects of proposed taxes for fund· 
ing the EPA Superfund in 'Analyzing Government Policies... 

Michael Ward discusses his ongoing research in simulating the U.S.-Soviet 
arms race in "Simulating the Arms Race." 

Several authors discuss new and surprising application of simulation. In 
"EPIAID." Dr. Andrew Dean describes the development of computer-based 
aids for Centers for Disease Control field epidemiologi ts. Royer Cook explains 
how he fine-tuned a model in "Predicting Ar on;· and Bruce Dillenbeck. who 
uses an arson-prediction program in his work as a community activist. 
discusses modeling in "Fighting Fire with Technology." 

Articles in other sections of the magazine that relate to this theme include 
l.aven Karian·s review of GPSS/PC and Arthur Hansen's Programming Insight 
"Simulating the ormal Distribution ." 

When l began researching this theme. I took an excellent intensive course 
in simulation from Edward Russell of CACI. Dr. Russell 's is the unseen hand 
guiding the development of this theme. Of course. any blame for bias in the 
choice of theme topics belongs to me. but much of the credit for the quality 
that is here must reside with him. 

- Tom Clune. Tedrnirnl Edilor 

OCTOBER IQ 5 • BY T 149 



Gold Hill Computers brings the language of 

Artificial Intelligence to Your Personal Computer. 


Wh every omputer Professional 
hould know OM 10 LI p. 

You know how frustraring it is to 
dt.-al with programs that are tupid and 
inllexiblc like Lhosc buried inside 
automated bank teller ma hine and 
airline r • rvati n terns. Yl u also 
know how frustrating ic · to engineer 

luri ns t codav·, infi rmation­
proce sing problems with Ian uage 
de ·igned mainly ti r number crun hing. 
Ir doesn't bave to be this way 

Programs based on the ideas of 
Artificial lmelligen e and implem med 
in CoMMO ' Lr ·p can be intelligent, flex ­
ible, and human-like . When you use 
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could n •ver ·ol e before. You will be 
able ro write powerful programs chat 
.m accommodace naive o mputer 
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WHY MODELS 

GO WRONG 


BY TOM R. HOUSTON 

You must take care in applying the principles 
of logic. statistics. and measurement 

FROM A STO E AGE child fashioning 
a doll to a cosmologist speculating on 
the origin of the galactic super­
clusters. man is the animal who makes 
models. Scientists use modeJs to rep­
resent. explain. predict or estimate 
real-world phenomena. Beyond the 
central role of models in the scientific 
method. there seems to be a sym­
biotic relationship between our men­
tal processes and these constructs 
that summarize. clarify. and supse­
quently guide our idea:.. Yet as 
Ptolemy and Prof umo have demon­
strated. bad models are more readily 
available than good ones. and deci­
sions guided by the wrong model may 
turn out badly. 

A model can be a physical object: 
a scale-model of an ancient settle­
ment inferred from archeological 
evidence. or a physical anthropol­
ogist's reconstruction of a skeleton 
from a few bones and fragments. 
Most social science models. however. 
are mathematical isomorphisms that 
specify one-to-one relationships be­
tween elements of the model and ob­
serva ble processes or entities. This 
abstractness gives models great ver­
atility. but it also opens doors to 

potential problems. You don't need to 

be a naval architect to see that a 
model battleship has no bottom. but 
flaws in an equally defective socio­
metric model that repeatedly factors 
a large covariance matrix might 
escape casual scrutiny. 

Computers have made this the 
golden age of modeling. Easy access 
to desktop computers and modern 
software allows people with modest 
statistical and programming back­
grounds to construct and test 
elaborate formal models. Analyses 
that might have been considered 
dissertation topics 50 years ago can 
be completed in a few hours or days. 
Our current technology far surpasses 
that of earlier generations of students 
of the social sciences. We have 
reached the point where we just drop 
our data into the computer and push 
the button. right? 

Wrong. We may in fact be on thin 
ice if we do not exercise logic and 
care in developing models to describe 
social processes and in applying 
models to the interpretation of data. 
Most of the logical pitfalls of model­
ing are much older than computers. 
but computers enable us to misuse 
models at superhuman speed and to 
produce enormous volumes of invalid 

output. This article offers a partial 
catalogue of the incorrect ways to 
develop or use models. particularly 
violations of logic in sampling. mea­
suring. analyzing. or interpreting data. 
and of models that neglect some of 
the relevant dimensions of social 
phenomena. 

This discussion of errors considers 
social science models that can be 
written in some algebraic form. a 
broad class that includes survey. 
spreadsheet. graphic. Monte Carlo. 
and other quantified. statistical 
models. These are sometimes de­
scribed as having independent and 
dependent variables. Independent 
variables are known. fixed. or pre­
existent attributes. like sex. nationali­
ty. socioeconomic status. or urban 
versus rural setting. Dependent vari­
ables are attributes that you are try­

''°"tinuedl 
Tom R. Houston (Gifford Computer Systems. 
POB 1917. San Leandro. CA 94 577) 
received fr is B.A. from Hal'\lard U'1iversity 
and his Ph.D. from tfie University of Wisam­
si11. He fias taught research methodology at 
the lohns Hopkins University and is Mw the 
director of publications al Gifford and the 
editor of a newsletter on the multiuser Con­
current DOS operating system. 
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You can't judge a scope 

by its cover. 


When you look at our simplified, 
practical internal design, you. 
see why the Tek 2200 Series 
delivers unparalleled high 
perfonnance and reliability in 
the field. You get quality that's 
unmistakably Tektronix in scopes 
so advanced , they cost you less 
to buy and own. 

Through an innovative new con· 
cept in scope design we reduced 
the number of mechanical parts 
by 65%. Reduced cabling by 
90%. Virtua lly eliminated board 
electrical connectors. And elimi­
nated the need for a cool ing fan. 

The result: a scope with 
designed-in simplicity that 
increases reliability as it cuts 
downtime and repair costs. All of 
which means outstanding value in 

a compact. lightweight package 
that your service technicians will 
appreciate. 

Plus, you get a selection of per­
formance to precisely match your 
needs. There are the 60 MHz 
single time base delay 2213A at 
$1275" and the 60 MHz dual 
time base 2215A at $1525~ And al 
100 MHz, the dual lime base 
2235 at $1750. and the 2236 
with an integrated counter/timer/ 
multimeter at $2650~ 

The industry's first three-year 
warrantyt is testimony to 2200 
Series dependability. Adding 
value to value are a variety 
of optional service plans that can 
economically extend lhis cover­
age to five years. 

Consider what you're paying 

now in downtime. in service. in 
back-up scopes. On the bottom 
line, a Tek 2200 Series scope will 
save you money, time and trouble 
now and in the years to come. 

Contact your Tek Sales 
Engineer for a demo today. Or 
call 1-800-426-2200, Ext. 201. 
In Oregon, call collect: 
(503) 627-9000, Ext. 201 . 
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MODELS GO WRONG 


ing to predict. manipulate. or observe 
as outcomes of some natural or ex­
perimental process. An independent 
variable in one study might be a 
dependent variable in another. but 
the distinction is useful anyway. 

The ordinary purpose of any model 
is to enable you to make valid state­
ments about some population. A 
popu lation is characterized by in­
dependent variables (for example. 
"wealthy rural women" ). and the sup­
posedly valid statements concern the 
dependent variables (such as "money 
sent to mail-order companies" ). In 
empirical work variables must be ob­
servable (like responses to questions). 
but theoretical models may postulate 
variables that you cannot observe 
directly (like "gullibility") but that you 
can estimate or infer from observable 
phenomena. Within this simple con­
ceptual framework lurks a surprising­
ly rich potential for logical errors and 
false inferences. 

The logical errors discussed here 
are generally insensitive to whether 
your model is purely descriptive 
{quantifying relationships among vari­
ables). projective (estimating future or 
unobservable characteristics). or inter­
pretive (explicating cause-and-effect 
or other links among variables). 

SAMPLING HAZARDS 
It is usually impractical to obtain data 
from an entire population. Drawing a 
random sample yields observations 
that do not differ systematically from 
the population. In true experiments. 
random samples let you infer causal 
relationships by inductive logic (see 
reference IJ . But sampling is a deep 

- subject. and sampling problems often 
disfigure published work. 

SAMPLING (STATISTICAL) ERROR 
Data from a random sample will ap­
proximate the source population 
values but will randomly differ by 
amounts that you can statistically 
estimate from the sample size. the 
variability in the sample, and assump­
tions about the shape of each variable's 
distribution within the population. For 
example. variables that reflect the · 
sum of many small factors tend 

toward a bell-shaped (called normal 
or Gaussian) distribution. When the 
variation in a popu lation is large. a 
small sample provides imprecise 
estimates of population values. so 
that models derived from such data 
may be quite distorted. Even if you 
collect large samples. bad luck can 
give you bad data. but this is among 
the least of your worries in using 
models. The likelihood of your having 
nontypical samples is specified by the 
standard errors. confidence intervals. 
and significance levels found in 
classical statistics. 

T HE WRONG DISTRIBUTION 
A parametric statistical test compares 
observed or simulated data with 
some theoretical distribution, and 
from this comparison assigns a prob­
ability to assertions about the popula­
tion sampled or simulated (for exam­
ple. whether group differences arise 
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from chance. or whether some vari· 
ables can validly predict others). Sup­
pose that you were designing or bud­
geting a facility to provide sufficient 
emergency services to meet the pro­
jected demand of a given catchment 
area. The delivery system should have 
the capacity to support not only the 
anticipated cumulative volume of de­
mand but also the real-time pattern 
of service requests. if serious conse­
quences will follow from delays when 
too many requests are received in a 
brief time interval. In her text on 
waiting-line simulations. Susan L. 
Solomon (see reference 2) gives ex­
amples of how to test if a sample 
comes from a normal. log-normal. 
negative binomial. or Poisson distri· 
bution. all of which sometimes close­
ly approximate queue data. Using the 
wrong theoretical distribution in a 
simulation or in a statistical test can 

(G(1"1inued) 
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MODELS GO WRONG 


lead you to make assertions. predic­
tions. or conclusions that have no 
logica l basis. 

A MONTE CARLO 
SIGNIFICANCE TEST 
One remarkable ability of computers. 
incidentally. is to perform no'1pararnetric 
significance tests on real data without 
making assumptions about the shape 
of the population distribution. Sup­
pose. for example. that you were com­
paring samples of Warsaw Pact and 

ATO noncommissioned officers on 
some index for which the average 
scores of the two samples were dif­
ferent. What is the likelihood that the 
difference could arise from sampling 
error rather than reflecting real dif­
ferences? By using a computer to 
pool the scores. and then randomly 
partitioning them repeatedly into two 
groups the size of your samples. you 
can plot the distribution of 10.000 
random differences between groups. 
If your actual Warsaw-versus-NA10 dif­
ference ranks. say. in the 3rd (or 97th) 
percentile of this distribution. then 
there is close to a 3 percent likelihood 
(6 percent for a two-tailed test) that 
a difference as large as you observed 
could arise by chance. A value near 
the median indicates no significant 
difference between groups. This 
"Monte Carlo" method of analysis can 
be generalized to functions of data on 
multiple groups or variables. but your 
routine to sample permutations of the 
data must closely approximate a ran­
dom process for this technique to be 
valid. 

INSUFFICIENT POWER 
The wire services and supermarket 
tabloids are frequent vectors of a 
problem arising from the noise in 
small samples. typically in research 
studies that claim to show that pover­
ty. unemployment. pollution. rotten 
schools. or television programs have 
no harmful effects. It is easy to get 
counterintuitive negative results by 
comparing two small groups (read 
"too-small groups"). The power (prob­
abili ty of detecting effects of a given 
size) of an analysis of real or 
simulated data varies inversely with 

the variabil ity of your sample and with 
the size of your statistical test lthe rlsk 
that you tolerate of a false-positive 
resul t) but varies directly with the size 
of your sample: The smaller the sam­
ple. the smaller the power. Findings 
of "no significant difference" between 
groups or subgroups may only reflect 
a failure to sample enough members 
of each population to detect large real 
differences. 

SIGNIFICANT VS. IMPORTANT 
The statistical meaning of the word 
..significant" (as in the Warsaw-NATO 
example above) is distinct from the 
popular sense of important or mean­
ingful. just as bytes are different from 
bights, or tables of random normal 
deviates differ from furniture belong­
ing to ordinary perverts. Unfortunate­
ly. the colloquial or ambiguous use of 
"significant" sometimes obscures 
carelessly written reports. Similarly 
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confused are some discussions of 
very large samples. where the power 
of a test is so great that very small ab­
solute differences between groups 
can achieve statistical significance. A 
study might show. for example. that 
overreporting of taxes in one state is 
significantly higher (37.3 percent of 
returns) than in another (37 .2 per­
cent). but so small a difference has no 
pract ical implication for the Treasury 
to treat the two states differentially. 
Reports sometimes waste space dis· 
cussing statistically significant but 
meaninglessly small differences. or 
trivia lly uninformative results ("The 
male executives in our survey gave 
birth to significantly fewer children 
than did the females:· for example) . 

NONRANDOM SAMPLING 
Purists who reserve the word ··sam­
ple" for tru ly random samples regard 

ICD"tin~ed) 
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the above heading as a contradiction 
in terms. since the logic upon which 
statistical in erence is based applies 
only to data in which every member 
of the population had an equal likeli­
hood of being selected. This is usual­
ly difficult to implement United States 
law. for example. prohibits federal 
funding of research that randomly ex­
cludes people from potentially bene­
ficial programs. For this reason. taxes 
spent on mandated evaluations of 
federal social-action programs of the 
1960s and 1970s mostly produced 
anecdotal journalism lwhat statisti­
cians call hand waving) rather than 
cientific result . Rigorous studies 

would have compared communities. 
people. or families who were program 
participants with similar non­
participants who had been random/~ 
excluded from the program. Assess­
ment studies that compare bene­
ficiaries with rejected applicants. for 
example. make the questionable as­
sumption that grant-award or pro· 
gram-admission criteria are uncor­
related with program impact (see ref­
erence 3) . 

THE WRONG SAMPLE 
In 1936 Tlie Literary Digest. comparable 
in prestige to Tfte ew Yorker today. 
sponsored a $500.000 mail prefer­
ence survey on that year's presiden­
tial election. based on 2.375.000 
returned que tionnaires. The startling 
prediction of an Alf Landon victory 
was confounded when President 
Roosevelt obtained 20 percent more 
votes than the survey projected. 
soundly defeating Landon and de­
molishing the credibility (and ulti­
mately the circu lationl of Tfie Lilerary 
Digest. 

What had gone wrong? Well. re­
spondents were drawn from auto­
mobile registration lists and tele­
phone directories: people who could 
afford cars or phones in the depths 
of the Depression were wealthier than 
most: and Roosevelt wa less popular 
among the rich than among the ma­
jority of voters (see reference 4) . 
Sampling bias is usually easier to 
see in retrospect. but your data and 
your model had better agree on what 

population it is that you are talking 
about. 

AN ANALYSIS OF ANALYSES 
The availability of software packages 
that allow statistically naive users to 
produce analyses and graphic dis­
plays is a democratic blow against 
elitism. but a few caveats are in order. 
Your data manipulation must reflect 
the logic of your conceptual model 
rather than the options on a program 
menu. since inappropriate analyses 
can produce either harmless or seri­
ously misleading nonsense. One 
statistical package for microcom­
puters documented a significance test 
of the difference between two depen­
dent variables. The programmer who 
coded the package was unaware that 
a t·test compares different samples 
measured on the same variable. But 
brisk sales of that software suggest 
that some unusual research issues are 

being modeled by this novel feature­
for example. " Is the annual family in­
come in dollars significantly different 
from the average number of 
children?" 

More common are subtler devia­
tions from rational practice. like 
fishing multivariate data for in ter­
pretable results in ways that exploit 
correlated error. or applying to data 
methods of analysis that only fit a dif­
ferent model. ormal statistical tests 
are inappropriate for data actually 
drawn from a non-Gaussian popula­
tion. since a valid analysis must reflect 
the underlying distribution of vari­
ables. Statistical courses warn about 
this and caution students against 
blunders like substituting mult iple 
t-tests for an F-test. using the wrong 
error term in the analysis of variance 
(ANOVA). or letting the number of 
variables approach the number of ob­

(co111i11uedt 

' 

8100 MoCormicl< Blvd., Skokie, IL 60076 
Phone: (31 2) 733-0497 
Outside Illinois: 1-800-0ial-USR 

Inquiry )42 OCTOBER .IQ S • B YTE IS7 



MODELS GO WRONG 


rvational nits in re res ion studic . 
Ea -to-u e of ware package how­

ever enabl arginally trained or un· 
trained user lo perform analyses un· 
encumbered by logical r scraints. Jf 
important decisions ill be based on 
your re ult you hould d velop your 
analysis plan prior to collec ing or 
1mu lating you r data. And if you do 

not have a background in research 
methods and s ati tic . you should 
how you r re earch plan and analysis 

d I o omeone \ ho doe . be{orr 
y carry out your tudy. Self-delusion 
and wasted effort are the ordinary 
re ult of bad methodology. 

BAD GRAPHICS 
Compu er gr ph ic th t display the 
re ults of data analyses can misrepre· 
ent what are otherwise perfectly 

good result In figure I. the line chart 
doe not clearly indicate (by broken 
or 1 gged ver ical line . for example 
rha only n upper r ion of he 
cal 1s shown_ A is_the chart visual­
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ly su gests a much greater propor­
tional ifference between the things 
compared than the data indicated. a 
misleading d isplay. In fi gure 2. 
ca egories on the extreme ri ht and 
left of th is frequency polygon repre­
ent larger intervals on the horizon ­

tal axis than the middle categories. 
but no adjustment is made on the ver­
tical axis. The effect is to exaggerate 
he area of the distribution that is in 

the tails. You should either use equal 
intervals or reduce the height in pro­
portion to the increased width. 

MEASUREMENT PROBLEMS 
Many of you who persist in r ading 
an article like this probably have some 
formal train ing in statistics or have 
taken the trouble to read statist ica l 
texts that were relevant to some prac­
tical problem . But even if you are 
tatistically li terate. you may not be 

aware of measurement. an allied dis­
ci pl ine that plays an important role in 
the social sciences. Matar hazards in 

l 

' ' 

\ !"-...... 
r- \ I ........ _ 

1-1 
i ­

•.O 

\ f r'\ 
\ I 
\/ 

I'----v-­

"~ '--._ 

N ......... 

15 20 24 

USERS 

Figure I : Combined nardware and software cost per user in U.S. dollars of local-area 
ne/ll'orks of 3 lo 2 4 ticrkstations, for "etworked personal computers 1blue1 versus 
111'/l!'orked mult iuser ~n icrocompulers with serial terminals Ired). 

158 !l YT l • OCiOBlR J() 5 

using models arise from measure­
ment error and from logical errors in 
de igning and manipulating measure­
ments. as distinct from the sampling 
and statistical problems already out­
lined. 

Measurement has been cal led the 
cience of discarding information. 

Those who work in fields based on 
the physical sciences are accustomed 
to relatively precise instruments that. 
when properly used. yield reliable 
data with fairly high ratios of signal to 
noise. Workers in the social and 
behavioral sciences (where measure­
ment theory was developed) routine­
ly deal with unreliable data. where 
noise swamps the signal. and with re­
spondents who lie about such details 
as their income or alcohol intake 
because they think (perhaps correct­
ly) that you are working for the gov­
ernment. Yet scientists have devel­
oped methods to ex tract va lid in­
ferences from variables of low reli­
ability by using models that take into 
account errors of measurement. 

MEASUREMENT ERROR 
Statistical error reflects real but ran· 
dom differences between your sam­
ple and the population from which it 
was drawn. Measurement error is a 
consequence of fall ible procedures 
for col lecting data and of the neces­
sity of using observable variables that 
are imperfectly correlated with the 
unobservable characteristics that you 
hypothesize as critical in social 
phenomena. If you are trylng to 
survey social atti tudes. for example. 
the data that you collect wi ll be less 
reliable than carefull y obtained data 
on blood type or on sex . in the sense 
that you cannot expect to get iden­
t ica l results by repeating your atti­
tude-measurement procedures on the 
same people. 

Attitudinal data will inevitably con­
tain some measurement errors 
because some respondents may mis· 
understand your questions. or you 
may misunderstand their answers. or 
they may seek to please. impress. or 
deceive you. or response categories 
may lump together people with dif· 
ferent attitudes. or (worst of all l 
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because attitude may actual ly 
change after your interview. In an­
other president ial fiasco. in 
September of 1948 the Roper poll 
projected Dewey's election over 
Truman , 5 2 percent to 3 7 percent. 
with Dixiecrat Thurmond strong in the 
South. Roper biased his sample by in­
correctly weighting regional turnout. 
but most of his underestimate of 
Truman's winning plurality (49 per­
cent) reflected political events that oc­
curred after September. including a 
collapse in farm prices and vigorous 
Democratic campaigning. As in 1948. 
using the present to model the future 
can be risky. 

Situations like Dewey's predicted 
victory where the quantity or quality 
that you measured actually changes 
while you are writing your report. re­
quire a model that takes historic 
change into account or a report with 
a disclaimer. But even if the 
phenomena that you are try ing to 
measure are stable over t ime. your 
data will combine true information 
with measurement error because of 
imperfect measurement procedures. 
Models that treat real data as infatli· 
ble can produce amusing. paradox­
ical. or even calamitous results. 

One fallacy based on measurement 
error involves regression toward the 
mean. Suppose you wanted to test a 
proposed way to prevent juvenile 
delinquency. smoking. or something 
else worth preventing. Further sup­
pose that you identified a group of 
teenagers. families. or street gangs 
that were known to be at high risk of 
your target problem. If you apply your 
prevention m thod to th is group and 
compare the incidence of whatever 
you were preventing both before and 
after your intervention. measurement 
theory predicts that you will observe 
improvement. regardless of whether 
in tervention had any effect. Even 
stranger. despite this vindication of 
your method. if you applied the same 
intervention to subjects demonstrably 
at low risk. you would be disap· 
pointed to see that their antisocial 
behavior tended to increase! What i 
going on? 

To select a group as at high risk . you 

D LESS THAN s.s 16.au i EiJ ?.s To e.s 111.e?o 1 

&.S TO 6.S 19,0081 8.5 TO 9.5 I II.HO! 

D 6.5 TO 7.5 UJ.UOI • MORE THAN 9.5 Cl•.8921 

Figure 2: Frequency dislribution of the first 64K nonnegative binary integers 10 
through 1111111111111111 ). according lo lhe number of Is. 

must identify them by measures that 
distinguish them from average teen­
agers. fa milies. or street gangs. Scores 
on your classifying mea ure reflect a 
combination of both the true degree 
of risk and error (meaningless noise} 
from defects in your measurement 
procedures. Although these errors are 
uncorrelated with anything. observa­
tion that include large po itive error 
are more likely to rank near the top 
of a distribution. while those with 
large negative errors are more likely 
to end up near the bottom. Thus. 
groups that are selected for extreme 
values tend to have measurement 
errors that are skewed in the same 

direction. 
But since measurement errors are 

random . when you collect new mea­
ures on the same group. errors in the 

new scores will not be correlated with 
anything. eliminating any positive or 
negative skewness. In the absence of 
the biased error that helped put them 
in one tail of the original distribution. 
extreme groups will tend to " regress" 
toward the population mean when 
you retest them . Variations on this 
spurious effect plague models that 
use samples chosen from the top or 
bottom of any population. 

A class of problems combining both 
tcon1i11ued) 
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tall tic and measuremen t involves 
scales of measurement. The ovember 
1984 issue of BYTE f 'The PF474 " by 
Steve Rosenthal. page 2 4 7) described 
the classification of cales lbut 
without attribution). Harvard's S. S. 
Stevens (see reference 51 distin­
gui hed four kinds of cales: Ratio 
scale provide a true zero and equal 
interv Is, such a degrees Kelvin or 
cost in 1980 dollars: interval scales pro­
vide a metric with equal intervals but 
an arbitrary origin. such as degree 
Fahrenheit or year A.O.: ordinal scale 
compare relative ranks without equal 
intervals. such as a team·s standing 
with in its league: and nominal scales 
are e of unordered categorie . uch 
a mother maiden name or en· 
do amous v rsus exogamous. that 
cla sif y things as same or different 
without quantifying the differences. 

STEVENS'S RULES 
These cales form a natural hierarchy. 
from ratio sca les (that correspond to 
the real numbers) down to nominal 
cales (that correspond to disjunct 

sets). From a ratio or interval scale 
uch as annual income you can derive 

rank or nominal categories like rich. 
middle clas . poor. but you cannot go 
the other way. because ordinal or 
nominal measurements si mply con­
tain less information than ratio or in­
terval measurements. Stevens showed 
that In terms of mathematical group 
theory the four type of cales have 
different structu res. which determine 

the logical and arithmetic operations 
that can or cannot be performed on 
data from each type of scale. Statistics 
are function of data. so one implica­
tion of Stevens's analysis is that 
tati ics appropriate for a given level 

of the hierarchy of cales tend to be 
invalid at lower levels (because they 
involve forbidden operations) and 
may be inefficient at higher levels 
(because more powerful statistics that 
exploi t more information are some­
times available) . 

Table 1 summarizes Stevens's classi­
fication of sca les of measurement. 
Scale are arranged on an ordinal 
cale. since each supports the data 

manipulations listed below and to the 
left but provides no logical basis for 
any to the right. Stevens·s list of 
tatistics forbidden on nominal and 

ordinal data can be uncomfortably 
restrictive. since for many dimensions 
neither ratio nor interval measures are 
available. 

Suppose. for example. that you 
develop a checklist to compare rival 
oftware packages. using "ye " and 

"no" to indicate the presence or 
absence of each listed feature. If you 
complete the checklist accurately for 
each package. is the sum of yeses a 
ratio or interval scale? o. it is at best 
an ordina l scale becau e the items are 
not equal-some features are much 
more important than others. Strictly 
interpret ing Stevens. you cannot 
justify ca lculating sums nor averages 
of ordinal data. 

Table I : Classification of scales of measurement. according to S. S. Stevens (see 
reference 5 I. 

TYPE 
Nominal Ordinal Interval Ratio 

Examples sex. md11ary rank. date. balance age. 
z.1p code. bond ra!mg. o paymenls. weigh 
nai10 ality USDA grades la1 ude gross sales 

Group pe mu1a11on 1soton1c general linear similarity 
Structure group group group group 

Permissible 
Operations 

x ; y, 

x * y, 
>\ > y. x < 
1ncreasmg 

y. x "' ay + b. 
hnear 

x • ay, 
unrestriced 

and Functions one-to· one monotonic trans ormat1ons 
of Data subS11 ut1ons rans ormauons 

Examples of mode. median. mean. variance. geometric mean. 
Permissible con1ngency tau. rho_ Pearson's r. coe 1cient of 
Sta.tistlcs coeH1c1ent percentiles A CNA variation 
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In practical work. most research im­
perfectly matches some methodolog­
ical assumptions, and many social 
scientists treat sums of more or less 
homogeneous items as approximate­
ly interval scales. subjecting such data 
to statistical analyses appropriate for 
interval scales. That undermines. how­
ever. the purpose of statistical in­
erence. namely. to quantify the like· 
lihood that your conclusions are in­
correct since the consequences of 
playing a little fast and loose with 
Stevens·s rules are unknown for most 
data sets. !The consequences are 
clearer. however. for more extreme 
violations: Your analysis will be mean­
ingless. and you may expose yourself 
to the criticism and ridicule of your 
peers.) 

CAUSE AND EFFECT 
Why do people love models and 
analyses that postulate cause-and­
effect relationships? Causal models 
satisfy the human need to under­
tand. and as a practical matter. 

isolating the causes may enable you 
to predict or control outcomes. 
Rigorously proving causality is hard 
when randomized experiments are 
impossible (see reference 6). but it 
may be easy for your own hypotheses 
to elude your scientific skepticism. 
Once you convince yourself that A 
causes B. that belief influences the 
design of your model or simulation 
and your analysis and interpretation 
of rea l data. 

From antiquity logicians have cau­
tioned against falsely inferring causali­
ty. For example. every year the Nile 
overflowed its banks after the star 
Sirius rose at dawn. Attributing the 
flood to Sirius is called post fioc. ergo 
propter licx; ("after this. therefore 
because of this" ). a causal fallacy. 
Shading your garden from starlight or 
praying to Osiris to delay the rising of 
Sirius are ineffective strategies for 
flood control because the inundation 
is actually caused by a different star. 
the sun. in interaction with earth's 
tilted axis and with meteorological 
processes too complex to summarize 
here. 
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 ~ therti you'll move100 - _ on to lnst1.ll the. ..... .... rl'ffkeyboard up, you'll perform d monstrations 
Catalog Tells disk drtve andand experiments that will give you a total More monitor. mastery ol computer operations and 

servicing techniques. You'll do programming Send the postage-paid reply card today 
in BASIC language. You'll prepare interfaces for Rfs big I()().page color catalog, which 
for peripherals such as printers and joysticks. gives you all the facts about NRI training in 
Using utility programs, you 'll check out 8088 McGnw•Hlll Continuing Education Center 
functioning. NRl's easy sl p-by-step 

Microcomputer • Robotics, Data Com­
munications, lV/Video/ Audio Servicing, 3939 Wisconsin Avenue. W ~'·~ 

directions will guide you all the way right and other growing high-tech career fields. Washington. oc 20016 1~nll 
into one of today's fastest growing fields as a If the card is missing write to NRI at the We'll Give You Tomonow. 
computer service technician. And the entire address below. 

IBM IS a Aeglslered Trademark of lntemalloo&I 
Business Machl.-.e Corporanoo. 
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IBM PC Add-Ons 

Shop and Compare! 

IBMPC 

256K. l Dr. . ........ $11495 

10, 20 3311B Hard DIMS\lbqst.ma 

lOMB MicroScience $
with Controller ..... . 525 

20MB MicroScience $
with Controller . . ... . 649 

External lOMB . .......*695 

External 20MB ....... .*825 
33MB Drive $l J95_ 
with Controller . . . . , 

10, 20, 60ID lkack-l.lp SUbsysteml 

lOMB Floppy Tape u 
Back-up Drive ....... -.99 
~~~~~~~r~~~:~ .. $777 
6~~:k~~~~~~~ :~. •895 
bpanslon Chaals 

With 5 1/0 slots and 
space for 4 half· 
height drives t.&. 
or tapes ........... .. v75 


Ha,..®COft\PClllble lloclems 

3~~/~~~1~~.~ ....... .$199 

~~~~~~~.~ ...... .. $299 

(comes with sottware which 
emulates IBM 3101 and vr 100) 

nappy om.. 

360K for PC. XT .......... $C)9 
360K tor AT ............$119 
llultlfbnc:tlon card 

With o to 384K Ram. 
Serial parallel port. 

~~~la':~ .. ~~~.~ .... $139 
With 384K RAM ....... $199 

Everex Graphics Edge $295 
PoW9r Sgpply 

150 watt internal .... . *129 

30 DayMoney-Back Guarani.. 

RESEARCH 
INCO~PORATED 

489 Volley Way 
QIC·!i03 Milpitas, CA 95035 

MODELS GO WRONG 


Even those who put no faith in 
astrology or in the gods of Egypt 
sometimes blithely construct models 
that uncritically treat antecedent 
variables as the causes of outcomes 
that happen to be correlated. Ye 
these supposed causes and observed 
outcomes may both be effects of 
underlying determinants that are 
ignored by the model. You can some· 
times " va l idate" these spurious 
causal models across different data 
sets. but their predictions will blow 
up when the unexamined factors 
change. 

Rather than single causes. real social 
phenomena typically have multiple 
determi nants. and complex feedback 
relationships may operate among the 
elements of a social system . rather 
than simple one-way causality. Models 
should seek to simplify. generalize. 
and explain the messy specificity of 
ocial processes. but models and 

analyses that oversi mplify can also be 
a serious cause of confusion. 

DID You FORGET ANYTHING? 
A profound problem faced by makers 
of models is that of completeness. A 
cientist hypothesizes a conceptual 

model of social processes tha t 
specifies various relat ionships. To 
apply the model. procedures are 
fol lowed to obtain measurements of 
the various dimensions identified in 
the conceptual model. Statistical 
analyses are performed on the data 
to validate the model. predict out­

, comes. or simulate options. or for 
some other purpose. 

What if a conceptual model fails to 
include an important input or out­
come dimension? 'M!lcome to the real 
world ! Unforeseen and unrecognized 
factors have been dominant forces in 
human history. and models that 
neglect these reveal our fragmentary 
understanding of nature. If an impor­
tant independent (in put) variable is 
left ouc. the model"s predictions will 
seem to include a lot of random error. 
If dependent [outcome) variables are 
left out. you may not notice anything 
at al l-the statistical analysis can go 
smoothly, the observed results can 
match your predictions. and yet you 

may have ignored outcomes more im­
portant than those that you included . 
For example. Victorian social pol icy 
permitted the use of powdered chalk 
as a flour extender. helping the poor 
by increasing the supply and reduc­
ing the cost of bread. Unfortu nately. 
the kidney stones caused by th is non­
n utritive mineral increased the mor· 
bidity among the poor (and others on 
a high-flour diet). thereby reducing the 
British workforce and needlessly 
burdening health-care providers. 
These unforeseen social costs prob· 
ably outweighed the value of the 
wheat that was saved. 

A seriously incomplete model is 
defective. Is there any logical pro· 
cedure to test for the completeness 
of a model? If your model accounts 
for a on ly small proportion of 
va riance in the outcome measures. 
even though your measures are fairly 
reliable. then your model is dealing 
from a short deck. In general. how­
ever. there is no positive test for com­
pleteness of an independent variable 
set. since even if you r predictions 
seem perfect. you may not have 
sampled the parts of the population 
where additional factors operate. or 
you may be using correlates unwlt· 
tingly as proxies of the actual causal 
factors. In the case of the Sirius- ile 
correlation. for example. both the ris­
ing of the river and the rising of the 
star are joint effects of the geometry 
of the solar system. for which no ade­
quate models existed in the time of 
the Pharaohs. 

There is no way at all to tell if a 
model includes a complete depen­
dent-variable set. If there were. com· 
puters could become scient ists. and 
ocial scientists could spend more 

time watching television. If you are 
modeling an unfamiliar process. you 
might ask someone closer to the sub­
ject whether your model seems to tap 
all the relevant dimensions. Unfor­
tunately. this precaution only gives 
you the conventional wisdom. as 
mediated by economic. political. and 
other cu ltural and personal biases­
should you ask a network executive 
about the probable impact of pro­

(conri"uedt 
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NowSho 
In Black And 

•1 f you own an IBM-PC 
or PC work-alike, 

Roland's new MB-142 
monitor lets you show off 
your text and graphics in 
today's hottest colors­
black and white. That's 
rightl The MB-142 gives 
you black characters on a 
paper-white background­
just like people have been 
reading for centuries. You 
can also have white char­
acters on a black back­
ground with just the touch 
of a button. 

Both of these black and 
white display formats are 
easier on the eyes and 
less fatiguing than the green 
or amber phosphor used in 
standard monochrome 
monitors. The MB-142's 
large 14-inch screen, com­
bined with its ultra-high 
720 x 350 resolution, 
can display characters 
that are larger and 
more legible than what 
you can get with ordi­
nary monochrome 
monitors. Another 
great plus is that the 
MB-142 plugs directly 
into the monochrome 
board of your IBM or com­
patible-just like your pres­
ent monochrome monitor, 
with nothing more to buy. 

Because of the MB-142's 
advanced electronic cir­
cuitry, you even have the 
ability to mix graphics and 
text on the same display 
when using graphics and text 
boards from leading manu­
facturers such as Persyst, 
STB, Paradise, Hercules AST 
and many others. What makes 
it all possible? The same 
sophisticated technology 
used in color monitors. 

P ush a 
bullon for 

instant reverse 
screen 

-• "1".. ' 

~~ 
-~ 

;_._1 -n. 
~ .,...._ .-..:.~;r 

.,. __ .... 

scram 
lmogc 

t heMB·U2 
supports ,r,.,,,.....,._~~ 

all the 
winning 
cards 

f or business, 
black and 

white makes 
more sense 
than green 
and block 

t he big difference is 
that the MB-142 

monitor does the job for 
significantly less money. 
The MB-142 is designed 

to interface economically, 
too. Imagine seeing your 

favorite business graphics 
or CAD/CAM packages, 

such as Lotus 1-2-3, Ener­
graphics, Chart-Master. 

AutoCAD, CADDraft and 
VersaCAD, in ultra-high 

resolution black and 
white. Also, take full 

advantage of your pro­
gram's windowing 

capability using the large 
14-inch screen. 

Take a good look at the 
differences that set the 

MB-142 apart from the rest. 
No other monochrome 
monitor gives you the 
fatigue-free black and 

white viewing, text and 
graphics capabilities 

and easy interface. 
Naturally enough, 

the MB-142 is from 
Roland DC-the 

new computer 
peripherals company 

that's pointing the way 
to the future. Look for 
this and other Roland 
products at fine com­

puter dealers 
everywhere. 

For more information, 
contact; Roland DC, 

7200 Dominion Circle, Los 
Angeles, CA 90040. 

(213) 685-5141. 

The sollwart p•Ognm.s liutd art tndtmarks 
of the following co-mpa:nies: AutoCAD. 

AUTODESK , Inc.; CADDraft, Ptrsonal CAD 
)'SI.Cm.I, Inc.: Charl~M Hlt'r, Dccismn 

Ruour(n. In(.: E·ne111ra. phi~ f;nertmni c 
Reuarch, Inc.: 1.otu• 1·2·3, Lot.u Dt"tlop· 
ment Corp.; Ver.saCAD. T&W S)'!tem:1.. lne. 
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MODELS GO WRONG 


longed exposure to prime-time tele· 
vision? 

BACON'S TAXONOMY 
OF FALLACIES 
By now you may feel disheartened. If 
even model . simulations. and 
analyses that are statistically beyond 
reproach can be no bener than your 
conceptual crartmanship in including 
the crit ical dimensions of social real i· 
t~'· how do you avoid incomplete or 
defective concepts? 

Here again we have touched upon 
a rich subject that d serve.s ruller 
treatment than can be given in a 
single paragraph. but a helpful ra x­
onomy of fallacies wa proposed by 
the philosopher Franci Bacon. who 
identified four source of delusion. ln 
a Biblical metaphor he called th e 
ources idols. since they were human 

artifacts that competed with the truth 
for our attention . First were the idols 

of Ifie tribe. errors that we share with 
he human race. unexamined habits of 

thought and perception imposed on 
our consciousness by our humanity. 

ext were the idols of Ifie rave . the per· 
sonal. idiosyncratic tendencies o 
each mind isolated from nature in the 
cave of self. Third were the idols of tile 
marketplace. misconceptions that arise 
from how our thoughts are mediated 
by our commerce in words. whose 
meanings shift and are misconstrued. 
!Here Bacon anticipated linguists like 
Whorf. and those modern ph iloso­
phers who seek to aid science by puri­
fying its language.) Last were the idols 
of the stage. the tendencies o f hatever 
school of thought occupies the in· 
tellectual stage as the orthodoxy of 
the day, with the hidden or explicit 
assumptions and methods that phil· 
osophical rashions impose on our 
opinions. models. and theories. 
Because we internalize these various 
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Some surge suppressors can turn 
traitor. When hit by enough voltage 
spikes, their vital suppressor ele­
ments can fail- and raw, unpro­
tected power is fed directly into your 
computer, spikes and all! With many 
surge suppressors you face that 
danger... without so much as a warn­
ing. Others light an indicator lamp 
that goes unnoticed or is hidden 
behind a desk. 
But with Perma Power Extended Life 
Surge Suppressors, you 're doubly 
protected. Your first level of pro­
tection is Perma Power's unique 
two-stage surge suppression circuit 
that makes suppressor element 
failure extremely unlikely. 
Your second level of protection is 
Perma Power's Positive Shutdown 
Mechanism· that turns off the power 
to prevent any damage in the event 
of a suppressor element failure. 
Choose from Perma Power Surge 
Suppressors with 2 or 4 or 6 
outlets, including the new Power 
Commander"' Power Control Center 
that fits neatly under your monitor. 
Your local dealer has them all . 
•paren1 pending 

P£RMA POWER.

Efectron1cs inc. 
5615 West Howard Avenue • Ch.icago, Illinois 60648 
Tefephone (3121 647-9414 
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idols. only in rare moments like this 
do we even think about their possi· 
ble fallacies. 

THE INFINITE SWAMP OF ERROR 
This is quite a pantheon of errors. but 
if you can shun all of these. and the 
blunders that were listed earlier. then 
the screen of your computer console 
can become a mirror of society as you 
perfect your simulations. On second 
thought. it might be safer to hope that 
your work will only suffer from model· 
ing and analysis problems that were 
not included in this art icle. 

Slr lsaac ewton once modest ly de­
scribed himself as gathering "a few 
bright pebbles" (a pun on the Latin 
calculus) from along the shore of the 
great Ocean of lruth. Our less 
sublime essay has wandered through 
the infinite Swamp of Error. pointing 
out flotsam. jetsam. bugs. crocodiles. 
quicksands. pestilence. and toxic 
wastes to avoid. Li ke chaos or 
comedy. the domain of fallacy has no 
overall structure. so here is as good 
a place as any to end this dismal tour. 
Besides vigilance. your only protec· 
tions against these and undiscovered 
hazards are sensitivity to cri tical 
features of the processes that you are 
simulating and care in applying the 
principles of logic. statistics. measure­
ment. and common sense in con· 
struct ing and applying social science 
models. • 
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You're looking at the 24-pin printhead that revolution­
ized dot matrix printers.The printhead that lasts four 
times ~onger than the competition's. The printhead that 
helped make us the leading manufacturer of letter-quality 
matrix printers. And the printhead yo.ill find only on 
Toshiba 3-in-One™printers. 

Toshiba's 3-in-One printers are the IBM-compatible 

Your 
ldbe 

resting on 

the heads 

ofthese 


pns. 

printers that give you the best of everything. Letter-quality 
printing. Perfect graphics. And speed. 

Toshiba also gives you an almost unlimited number 
of ways to express yourself.With both downloadable type 
fonts and new plug-in type font cartridges.This unbeat­
able combination of features guarantees every document 
you turn out looks its best. 

For rrore information on Toshiba's P351, P341 and 
P1340 3-in-One printers, call 1-800-457-7777, Operator 32. 

Because when your work looks good, so do you. 

In 1buch with "R>rnon"aw 

TOSHIBA 

TOSHIBA AMERICA. INC. lr1formatKJn Systems DMs!on 

Inquiry 337 OCTOBER 1985 • B YT E 165 





S·I·M·U·L·A·T·I·N·G S·O·C·I·E·T·Y 


THE PROBLEM 

OF OVERFITTING 


DATA 

BY WALLACE E. L ARIMORE AND RAMAN K. MEHRA 

A mathematical model for balancing the number of parameters 
and the degree of fit 

ONE OF THE MOST common and dif­
ficult problems facing an empirical 
modeler is the question of when to 
stop adding terms to a model. It is 
well known that for any set of finite 
data. the fit error is decreased by 
simply increasing the number of free 
parameters in the model. In the ex­
treme. the data set itself can be 
thought of as a model. albeit a highly 
unparsimonious one. The purpose of 
modeling is to obtain a model of the 
predictable behavior of the process 
but to avoid incorporating the ran­
dom characteristics of the particular 
data set. 

The usual advice given in statistical 
texts is to develop parsimonious 
models. though the exact meaning of 
parsimony is left undefined. Our pur­
pose here is to give precise meaning 
to the concept of parsimony in a 
specific but important context such as 
forecasting of time-series data. We will 
show empirically and mathematically 
how overfitting in time-series analysis 
leads to an increase in forecast errors. 
The concepts presented here can be 
applied to other statistical modeling 
situations. such as regression analysis. 

- inquiry l20 

as well as time series. 
The method presented is based on 

statistical concepts of predictive in­
ference and information theory as op­
posed to classical hypothesis-testing 
theory. The problem with classical 
hypothesis-testing theory is that it 
regards a model as either true or 
false. In practice. most models are 
neither true nor false. They are sim­
ply approximations to reality devel­
oped for a specific purpose. It ls 
essential to keep in mind the objec­
tive of modeling while evaluating 
models. As developed below. these 
objectives are model approximation 
for the purpose of prediction-of later 
observations on a time series or of a 
related experiment in a regression 
problem. 

The notion that a single model can 
be developed for all purposes led in 
the 1960s and 1970s to the develop­
ment of huge multiequation econo­
metric and energy models. It was then 
realized that the validation of these 
models is an arduous. perhaps im­
possible. task . Furthermore. the 
forecasts produced by these models 
have been beaten by very simple 

single-equation models. What went 
wrong in these modeling exercises 
was the emphasis on modeling every­
thing and fitting the model by brute 
force to the available data. Heuristical­
ly. one might say that modelers at­
tempted to extract too much from the 
data. Beyond a certain complexity. the 
model ends up fitt ing to the noise in 
the data trying to explain every wig­
gle in the time series. 

In physical and engineering 
sciences. where the art of mathe­
matical modeling is well developed. 
specific models are constructed for 
specific applications. Numerous 
models are available for systems such 
as aircraft and spacecraft that address 
different issues. For example. a model 
to study the structural deformations 
of a spacecraft is very different from 
a model to study its trajectory mo­
tions. ln socioeconomic modeling. un­
fortunately, our phenomenological 

tco11ti"utdl 
Wallace E. Larimore is a Senior Research 
Statistician and Raman K. Mehra the Presi­
dent of Scientific S~stems Inc. (54 Cambridge 
Park Dr.. Cambridge. MA 02140). the 
mafrer of Forecasl Master. 
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CProgrammers: 
Program 

three times faster 
with lnstant-CTM 

lnstant-C'" i an optimizing interpreter 
for th Clanguag chat can make pro­
gramming in Cthree or more liml'S faster 
than u ing old-fashioned compilers and 
loaders. The interpreter environment 
mak ·s as t>a<.)' to use all Basic. Yet 
lnstant-C"" i 20 10 50 times fasier than 
interpreted Bas.ic. This new interactive 
development environment gives you : 

Instant Editing. The full-screen editor i · 
huilt into lnstant-C"" for immediate use. 
You don't wait for a separate editor pro­
gram to start up. 
Instant Error Correction. You can 
ch k ymax in Lh editor. Each error 
message is di pla ·ed on the SCfl'ell with 
th cursor set to Lh trouhle . pot, read 
for your t'Orrt'Ct.ion. Ermrs are reponed 
clearly. by the editor, and onl ' one at a 
time. 
lnstanl Execution. lnstant-C'"' uses 
no assembler or loader. 'bu can exl'Cute 
your program as soon as you fini h 
diling. 

Instant Testing. You can immediately 
execute any sta.temem or function , set 
variabl , or evaluate expressions. Your 
re ults are displayed automatically. 
Instant Symbolic Debugging. Watch 
execution by single tatem •nt st pping. 
Debugging features are built-in: you don't 
need 10 recompile or reload using pt'Cial 
option•. 
Instant Loading. Directly genera1es .EXE 
or .CMD files a1 your request 10 create 
stand-alone versions of rour programs. 
Instant Floating .Poinl. ses 808 • ctr 
pnxcssor if presen1. 

Instant Compatibility. Follows K& R 
siandards. Comprehen h'e standard 
librnry pro ided, with source code 
Instant Satisfaction. Guarani :'Cd, or 
your mon :y back. lnstant-C'M 
L available now, and'works under 
PC-DOS, M' DO • . and CP/M-86'. 

t"ind out how lnstant-C'"' is changing 
the wa)' 1ha1 programming i done_ 
lnstant-C1 i S495 . Call or write ror• 

more infonnation . 

h.alno.trli." \1\ IM ~ ' \1a fl 1...,ift (All'p I ~- . hilt'I tu'fl • • 11 \I 
1l llQLl1 M1'.'4·.1r1 h lfli ~ 111"1.11111 t . f ltuti111.ll !\l"'- lu1i • 
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OVERFITTING DATA 


understanding is not accurate enough 
to isolate all the effects in the ob­
served data. The purpose o f model­
ing. therefore. becomes crucially im­
po rtant in determining the complex i­
ty of he model The key issue is: How 
complex sho uld a model be for a 
given final use of the model? As one 
might imagine. concepts from theo­
ries of complexity have also been ap­
pli d to answering this question. In 
fact. there is a close relationsh ip be­
tween th concepts of complexity. in­
formation, and entropy, which we will 
explain later on. 

First. we will review curve fitting and 

1--------OUTPUT 

MODELING 

A PRIORI 
KNOWLEDGE 

INPUT · OUTPUT 
DATA 

I 
'--------.-i ~~~~,~~"!fRUC1URE ~---....;....!-----1 

SELECTION I 
MODEL FITTING I 
ANO COMPARISON I 

~--L--~ I 
A PRIORI PARAMETERPARAMETER ---......:..--+1 I 

ESTIMATION
ESTIMATES I 

I 
I 

COMPARE IGOODNESS 
OF FIT I 

IL ___________ __J 

DIFFERENT 
SETS OF -----.....i 

DATA 

show that overfitting lessens the 
predict ive value of the model. 

STEPS IN MODEL BUILDING 
The process of model building from 
empirical data involves a number of 
steps. as illustrated in figure 1. These 
steps are discussed in a number of 
books on statistical model building. 
such as reference L While all of these 
steps are important. in this article we 
focus on the problem of deciding be­
tween various alternative models of 
different structures o r involving dif ­
ferent numbers of parameters. 

(Wlltr"utdl 

MODEL 
VERIFICATION' 

NO 

SIMULATION 

CONTROL 

Figure I : Steps ill system modeling and identificatio11. Those steps discussed in this 
article are sliow11 wil(iin /lie dotted-line box. 
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Ry,are you in for a surprise. 
You know you need mass storage. 
And you know you need some 
kind ofbackup. 

But what you don't know 
is that making a backup from 
your hard disk can take the 
patience ofasaint.And tax the 
memory ofan elephant. 

Unless, ofcourse, you 
have a little TLC. The new 
TrimLine Combo from Corvus. 
You get mass storage (20 Mbytes). 
The incredible speed and effi­
ciency of a hard disk.And an 
integral tape backup. 

But there the similarity 
between aCorvus and anything 
else ends. 

First ofall,your TLC fits 
in beautifully.Between your IBM 
PC's monitor and base. No bulky 
boxes.And no clumsy cables 
and wires t;o trip ovet 

Next,you 
get the world's 
easiest tape 

backup system. Ifyou like using 
command lines,fine. The TLC will 
accommodate you. But ifyou're 
more interested in simplicity,just 
use one ofthe TLC's menus. 
And one ofyour fingers. 

You can back up the 
entire disk. All your data for the 
day.A group ofselected files. 
Orjust one single file.As a 
matter offact, you can back up 
whatever you want.Which will 
save you quite a bit oftime and 
aggravation. 

You'll also find backed up 
files in seconds with the TLC's 
Directory. No more searching an 
entire tape just to find one file. 

Finally; you '11 ertjoy the 
backup speed of the TLC. 
There's no formatting ofblank 
tapes (which can save you about 
two hours).And no worry about 
losing data t;o bad sect.ors the 
format has called good. 

Scared? Don't be. 
Just tape it easy. Check out the 
TrimLine Combo from Corvus. 

In addition to 
all the features, 
it's one ofthe 
lowest-priced 
tape backup 
systems you 
can find. 

For more 
information and 
the name ofyour 
nearest Corvus 

TLC dealer, call (800-4­
CORVUS). 

•! 
CORVUS 
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While the other areas of model 
building have received significant at­
tention and have a developed theory 
for guiding thei r application. the 
determination of model order or 
tructure from empirical data wa 

largely neglected until 15 years ago. 
The order-determination problem is 
most easily discussed by viewing the 
example in the next section 

AN EXAMPLE OF 
MODEL 0VERFITTING 
This simple example contains most of 
he concepts used in solving the 

model-overfitting problem . More 
elaborate examples involving time­
series forecasting are discussed later. 

Consider the case of a simple poly­
nomial regression model where the 
observations are considered to have 
come from a model of the form Wl 
= ao + a,t• + ... + a6 t6 + n(fJ . where 
the coefficienL ao .... , a6 are to be 
determined from the observed data 
over some interval. say t = I .. . .. 20. 
and where the observations include 
Gaussian noise 11(1) with zero mean 
and known variance u1 . 

A typical ambiguity in the literature 
i the use of the term model to mean 
both a particu lar model with a par­

0 FIT SET 
0 

..... 

0 

0 
/ 

/ 

/ 

/ 

0 

ticu lar set of parameters a well s a 
class of model such as the class of 
order-4 models We will try to avoid 
thi confusion by differentiating be­
tween a particular model and a model 
clas where there is possible conft1­
sion. To discuss the fitting of different 
model orders. let M(i) denote the cla 
of models where all of the coefficients 
with indexes larger than i are set lO 

zero: for example. M(4) has a~ - a6 ­
0 and the coefficients ao . . .. . a. are 
free variables to be fitted from the 
data. More precisely. M(4) is the class 
of particular models of order 4 

an experiment to investigate th 
e ect of choosing different model 
orders. consider a repeated ampling 
experiment depicted in figure 2. 
where a particular order model is 
fitted on the fi t-set data t "" I.....20. 
and then this model is u ed to predict 
the observations for the prediction set 
t = 2 l . . . . ,40. The usua I notion of 
model-fit error is the average error of 
fit between th model and observa ­
tions on the fit set. The average 
squared error on the prediction set 
wil l be used as a measure of the error 
in prediction. If the experiment is per­
formed repeatedly for a large number 
of trials. the average squared fit error 

0 
~ ... 

z
Qg 
~ 
w 
(/) 
m 
Oo 

0 

N 
I 

q 

and the averag squared prediction 
error will approach constant values 
that are easily calculated from simple 
regression theory. 

Consider the true process to be a 
polynomial of order 4 with coeffi­
cients Ao = 0 .5. A, ... 1.0 . A2 e 0 .5. 
A = 0 .05 . A. = 0 .025 . and As = 0. 
A6 - 0. and suppose the noi e 
variance is u1 - 3. In table I the 
average fit error and prediction error 
are given for each of the possible 
model o rders from 0 to 6. involving 
from I to 7 parameters. What is of 
great interest is that while the fit error 
i uniformly decreasing as the model 
order increases. the prediction error 
reaches a minimum and actually in· 
creases with further increases in 
model order beyond order 2. Note 
that the best order model for the pur­
pose of predict ion in this case is less 
than the true order of 4. Even though 
the true order is 4. more error is in· 
curred in the prediction by estimating 
a3 and a. than by setting them to zero 
in the model. In the regression case. 
the difference between the two curves 
is 2u1 times the number of parameters 
varied in the fit. which represents a 
penalty term. 
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Figure 2: Fit set and prediction sel showing observalio11s 10). true model 1- - - - 1 and fitted models 1- -) for orders 0 through 5. 

170 B VT E. • OCTOBER IQ > 



Kodak 
Diskettes 



MODEL (PRO BABILITY) 

OVERFITIING DATA 


The key concept 


in arriving at a 


measure of 


prediction error is 


tfte concept of a 


sufficient statistic. 


The difficulty in using error on the 
fit set as a measure for model order 
selection has been known from early 
statistical writ ings. The uniform 
decrease in fit error is a simple con­
sequence of minimizing a function of 
several variables-if an additional 
variable is included in the minimiza­
tion. then the resulting minimum is 
always less than if it is not included. 
One attempt to cure the problem is 
the use of hypothesis testing to deter­
mine when a ··significant"' reduction 
in fit error is achieved that justifies the 
use of a higher-order model. This cure 
casts the problem in the context of 
hypothesis testing that was developed 
primarily for use in quali ty-control 
problems and truelfalse decision 
problems. and it does not address the 
predictive issues that are central to 
the problem of choosing a good ap­
proximating model from among a 
multitude of potential models. 

The regression example illustrates 

.,, 
0 
0 
0 
.... 
> 
~ _, 
.... 
a: 

Figure 3: Probability density and likelihood as relative odds. 
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GIVEN 
OBSERVATI ON 

RELATIVE ODO.S OF TWO 
DffF'ERENT OBSERVATIONS 
COMING FROM A GIVEN 

RELATIVE ODDS OF THE 
TWO MODELS PRODUCING A 
GIVEN OBSERVATION 
I LIKELIHOOD) 

OBS E RVE D VALUE 

the basic concepts involved in the 
problem of selecting model order. 
The concept of a predictive sample to 
evaluate the accuracy of using a par­
ticular model order is very appealing 
since in science the purpose of fitting 
a model is not just to summarize the 
observed data but to predict other 
sets of data not yet observed. If the 
prediction error for a fitted model 
could be anticipated based upon the 
observed data. then an intelligent 
choice of model order could be made 
that would be closely related to the 
prediction error on future data sets. 
To solve this problem in a fundamen­
tal way requires a closer look at the 
predictive inference setup and the use 
of a more general and fundamental 
measure of prediction error than the 
squared error measure. 

CONCEPTS OF STATIST ICAL 
MODEL BUILDING 
The key concept in arriving at a 
measure of prediction error is the 
concept of a sufficient statistic. A 
statistic is a quantity that is a function 
of a set of observed data and possibly 
other variables. The sample mean and 
sample variance are examples of 
statistics. A statistic is sufficient for a 
class of models if all inferences that 
are possible based upon the obser­
vations can be made using the 
sta tistic in place of the observations. 
In other words. there is no loss of in­
formation in using the sufficient 
statistic in place of the data for In­
ference about the particular class of 

models. In the regression example. a 
clas of models of interest is the class 
of models of some particular order. 
e.g.. order 4. The principle of using a 
sufficient statistic in place of the data 
for inference concerning the as­
sociated class of models is one of the 
few principles that is universally ac­
cepted among statisticians. 

Another fundamental concept in 
statistical inference is the likelihood of 
a model. Consider the probability 
density function p(y.n where y is the 
set of observations and T is the set 
of parameters indexing different 
models. As depicted in figure 3. the 
probab.ility density considered as a 
function of the observations !I gives 
the relative probability or relative 
odds of observing two different 
samples !:11 and !12 from a given model 
T. with the relative odds specifically 
expressed as Pl!:/1 . n lP(!lz .n. The likeli­
hood function p(y.n is the probability 
density considered as a function of 
the parameters T with the sample 
considered as fixed at the observed 
value. The likelihood function gives 
the relative odds of a given sample !I 
having come from two different 
models r. and T1. expressed as p(y.T, )I 
p(y.T1I - Thus the two concepts are 
exactly complementary in describing 
relative odds of either the various 
samples for a given model or the 
various models for a given sample. 
Statistical inference about alternative 
models based upon an observed 
sample thus is primarily concerned 
with likelihood. 

A fundamental yet simple result in 
statistical inference is that the likeli­
hood function is a sufficient statistic: 
any inference concerning a class of 
parameterized models can be done 
by consideration of the likelihood 
function in place of the observations. 
The entire range of possible values for 
the parameters T must be considered 
for this last statement to be true. For 
making any inferences concerning 
two particular models. say r, and Tz. 
it is easily shown that the likelihood 
ratio p(y.T, lfp(11. T2l is a sufficient 
statistic so that it contains all informa­
tion in the sample relevant to making 

(C.011tl11utdl 



IF YOUR SMALL 

I n every small busi­
ness, there are inevita­
ble changes. Somebody 
gets promoted, some­
body moves down the hall, 
or maybe several somebod­
ies get hired in the Sales 
Department. 

And, occasionally, the com­
pany discovers- to its dismay­
that the phone system can' t 
keep up. Unles , of course, it's 
the MERLJN"MCommunications 
System from AT&T. 

The MERLIN System offers 
five different-sized 

© 198S AT •T ln!onnatiml ysto1111 . 

BUSINESS IS GROWING, 

SHOULDN'T YOUR PHONE 


SYSTEM DO LIKEWISE? 

models (for 1 to 70 
phones). All of them 

adaptable to even the 
slightest changes in a 

Tailor every telephone Small business. 
-.ithju, 1 the features It lets you 

~·ou need. personally add 
new features to the System, 

new phones to the System, and 
new features to the phones. 

Such items as call conferenc­
ing, speed dialing, paging, auto­
matic redial- and dozens 
more-can be programmed into 
any phone at any time. They 
can also be deprogrammed or 
reprogrammed. 

Plus, with the MERLIN Sys­
tem, you get the complete back­
ing of AT&T's Small Business 
Connection. Simply by calling 

1800 247-7000, Ext. 203, you 
c01mect with a group whose only 
business is small business- and 
who is uniquely qualified to offer 
the kind of guidance and service 
you need. 

So now, your telephone system 
can grow-without the usual grow­
ing pains- thanks to the remarkable 
MERLIN Communications ystem 
from AT&T. 

ATs.T 
The right choice. 
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(4al 
P2l11.l.1: .1x ... XP2(y,,.1x...1 

·" ~ p.(y, Ix,) ... xp.(y,,.l x,..) 

any inference on these two models. 
A simple derivation of this result 
along with an elementary yet ll­
luminating discussion of the concepts 
of sufficiency and likelihood i.s given 
in reference 2.Figure 4a: Likelihood ralio A,,. for compari11g a particular order·2 model wilft a 

particular order-4 model. 
ENTROPY MEASURE OF 

l4bJ 

- E.llP<!llxl .P·l!l lxn - £,/(p(ylxl.P21!1 lxll 

Figure 4b: Derivation of tl1e negative-entropy expressio11 from t 1e likelifiood rat io. 

MODEL-APPROXIMATION ERROR 
The concept of sufficiency and 
likelihood can be developed very 
generally to allow the comparison of 
different model-selection procedures 
in terms of the prediction error. Jn par­
t icular. consider the case of selecting 
a model for predicting the future sam­
ple based upon using the observed 
fit-set data xand an order-2 regression 
model. To this end we consider the 
predictive density p!y lxl describing a 
probability density for the predictive 
sample !! based upon a particular 
observed value x of the fit set. For a 

w 
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I 

~ a: 
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_J 

<;:::: 
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w z 
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10 100 1000 10,000 
NUMBER N OF REPETITIONS 

Figure 5: Observed expo•m1tial growth rate of the likelihood ratio A..., for predict ive 
san1ples 
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particular order-2 model T2• the 
implified notation P2l!l lxl is used in 

place of P(!,l lx.T2I since only the two 
particular models Ti and r4will be 
compared. Here we focus attention 
on the predlctive samples y and con­
sider x as simply an additional vari­
able that plays a minor role in the im­
mediate discussion. Similarly, let 
p.tyixl correspond to the case of using 
an order-4 model. 

Now recall the conceptual repeated 
sampling experiment above where on 
the Ith repetit ion the fit sample x, is 
used to fit the order-2 model P2(1:J lx,1 
for predicting y, and similarly for the 
order-4 model. Denote the joint fit 
sample and prediction sample over N 
repetitions as (X.YJ-(x, . ....xN·!/1... .. 
y,.,.\ Then from the sufficiency and 
likel ihood principles above. all of the 
information ln the predictive sample 
Y for comparing model order 2 ver­
sus model order 4 is given in the like­
lihood ratio shown in figure 4a. The 
equation in figure 4a expresses the 
relative odds of the observed re­
peated sample Y having come from 
the order-2 model versus the order-4 
model. As the number N of repeated 
samples (X.Yl becomes large. this 
odds ratio approaches a constant ex­
ponential function of as illustrated 

famcinued) 
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Gar BIG NEWS ruRYOU. 

Introducing the Executive 
News Service and state of the 
art access to all the news 
you need. 

CompuServe' exclusive Executive News 
Service is an electronic dipping service 
that puts the power and scope of the entire 
Associated Press news wire at your finger­
tips. Simply enter words or phrases that 
interest you ... from business to politics to 
hometown news. The Executive News 
Service then screens all state and national 
AP wires around the dock and files 
selected stories for reacting at your con­
venience. 

Then there's USA TODAY Update,with 
late breaking business information available 

Inqui ry 67 

for quick analysis by busy executives. USA 
TOOAY's editors monitor hundreds 
of national and international news sources to 
bring you the latest , most important 
developments. General news reports are 
updated hourly. Reports for specific indus­
tries are provided daily in a concise, 
executive summary format. 

Or access The Washington Post ,with its 
fingers on the pulse of the national political 
scene. CompuServe delivers it all , plus a 
variety of other information , entertainment 
and communications options. 

You can a cess CompuServe with almost 
any computer and modem, terminal or 
communicating word processor. To buy a 
Subscript ion Kit ,see your nearest computer 
dealer. Tor ceive our informative brochure, 
or to order direct. call 800-848-8199 

(In Ohio, call 614-457- 802). Or send this 
coupon today. 
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CONTROL. 
PC00 488 allows your IBM 
PCIXT/AT or compatible 
to control IEEE-488 
instruments. 

With PCOO 488, you can: 
o Plug-in to BASIC, C, 

FORTRAN,or Turbo 
Pascal~.. 

O Emulate hp controllers. 
o Use Tek Standard Codes 
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OVERFITTING DATA 


In regression problems. 

negentropy reduces to 
average squared error. 

in figure 5. More precisely. as in­
creases. I/ times the logarithm of 
the likelihood ratio approaches the 
value shown in figure 4b. 

The quanti ty 

/(p(yixJ.p,(yixn = !P!!:l lxJ log *. dy
P1( ~11 x) 

in figure 4b is known as the Kullback­
Leibler conditional discrimination in­
formation (reference 3) between the 
true density p(y ixl and the model 
Pil!J lxl for a fixed-fit data set x. Ez 
means the average over all possible 
fit sets x. This average of the Kullback­
Leibler information is called the 
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HIVES YOU PWO·ll 


and Formats, 
o Run IBM's IEEE-488 software. and much more. 

Just $395 for the complete hardware and software interface. 

Capital EQU1pmentCorpora!ion 
10 Evergreen Avenue 
Burtington,MA 01803 

-re'' Call today(617)273-1818 

negative entropy, or '1egentropy for 
brevity. In the case of a normal distri­
bution with an unknown mean func­
tion as in the regression problem. the 
negentropy reduces to the average 
squared error. It can be considerably 
different in other cases. In addition to 
the sufficiency principle. we have used 
what is known as the repeated sam­
pling principle. which states that 
tat istica l procedures are to be judged 

by their behavior in hypothetical 
repeated sampling experiments. 

The negentropy has considerable 
appeal as a result of the above sim­
ple derivation. In terms of the concep­
ual repeated sampling experiment 

for evaluating the prediction accuracy 
o f a modeling procedure. the odds 
ratio of two models having produced 
the predictive sample will diverge with 
increasing numbers of repetitions at 
an exponential rate equal to the dif­
ference of the negentropies of the two 

models relative to the true. 
The above simple reasoning can be 

made very general (reference 4) and 
applies to very complex modeling 
problems. The negentropy also has a 
natural interpretation as a measure of 
model-approximation error in approx­
imating the true density pfylxJ by the 
model-selection procedures Pzf!J lxl or 
p4(y lxJ . Since the negentropy is a 
measure between the true and any 
approximating model. the com­
parison of mal\Y,, different models is 
no 1ifficulty. E'1en more complex 
situations can be considered where 
the model-selection procedure in­
cludes the choice of model order and 
structure. 

ESTIMATING ENTROPY 
The results above describe how to 
determine or compute the model-ap­
proximation error between the true 
process and a model-approximation 
procedure in the case of perfect 
knowledge about the random statisti­
cal behavior of the true process. In 
the model-fitting problem at hand. the 
true process is completely unknown. 
The entropy measure follows as the 
natural measure of model-approxima­
tion error in a hypothetical repeated 
sampling experiment if such an ex· 
periment were actually to be per­
formed. In any case. we would like our 
model-selection procedure to come 
close to minimizing the negentropy in 
such an experiment. 

There are two approaches to 
est imating the negentropy from the 
sample. One approach is to empirical­
ly compute the prediction error by 
dividing the sample into two data 
sets-the fit set and the check or 
prediction set. Obviously. full use is 
not made of the data for model fitting 
since some of it is saved as a predic­
tion set for computing the negentropy 
measure. A more sophisticated varia­
t ion on the same theme is the cross· 
validation approach (reference 5). 
where each individual observation is 
deleted and the resulting data is used 
to predict the deleted point. The 
prediction error is then averaged over 
all possible points. This is applicable 
only in the case of models with in­
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dependent errors and not for the 
time-series forecasting problem. 
Stone (reference 6) shows that for a 
large fit-set sample the cross­
validation procedure is equivalent to 
the AIC procedure described below. 

A second approach is to determine 
the correction to the fit-set error that 
will give an unbiased estimate of the 
error on the prediction set. Jn this ap­
proach the prediction set is not actual· 
ly available. but an estimate is ob­
tained by studying the statistical 
theory relating the fit·set error and the 
prediction-set error. 

Using such an approach. Akaike (ref­
erences 7 and 8) first proposed an 
estimate of the negentropy for com­
paring different model orders using 
the fit data. Consider again the case 
of comparing an order-2 regression 
model and an order-4 model. Sup­
pose that for the order-2 model. the 
parameters are estimated using an ef­
ficient parameter-estimation pro· 
cedure so that it is essentially a max­
imum likelihood procedure. We wish 
to compare the order-2 model to the 
order-4 model. The negative log like­
lihood function for each of these 
models is an estimate of the negen­
tropy. This gives a biased estimate of 
the negentropy for two reasons. First 
the fit data are used instead of the 
prediction data. and the optimism of 
overfitting the data on the fit set has 
been thoroughly illustrated above. 
Secondly. the same fit data is used to 
estimate both models. and thus there 
is a strong correlation between the 
two estimates. which results in a bias. 
A detailed inspection of the situation 
reveals that correction of the bias re­
quires adding the number of param­
eters used in the model-fitting pro­
cedure to the negative log likelihood 
function. 

Akaike originally worked with two 
times the negative entropy and gave 
the Akaike information criterion (AIC) 
as A/C(J) .- -2 log p(x.TA + 2K(jl . 
where p(x.T1) is t~e likelihood function 
on the fit data for the maximum like­
lihood estimate T1 of the jth order 
model MO) and K(J) is the number of 
parameters adjusted in fitting the 
model M(/). In the regression case the 

negentropy reduces to the average 
squared error and the average AIC to 
the prediction-set error. As shown in 
figure 6. the AIC is large for low model 
order but also increases for high 
order due to the term proportional to 
the n.umber of parameters adjusted in 
the fitting. By comparison. the fit error 
on the fit set continues to decrease 
for higher-order models. 

TIME-SERIES FORECASTING 
WITH AIC 
The pioneering work of Akaike was 
originally developed for time-series 

analysis to determine an appropriate 
order to use for the time-series 
model. If an inappropriate model 
order is used in fitting the time sertes. 
then the error in using the model for 
prediction will be increased. Here we 
illustrate this phenomena with two ex· 
amples. the first with simulated data 
where the true process generating the 
synthetic data is known. and the se­
cond with real data where only the 
data are available for judging the 
model-fitting procedures. 

In fitting models to time series. most 
ICOl!tinuedl 

PREDICTloN SET 

8 
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MODEL ORDER 

Figure 6: Relationship between fil-set error. prediction-set mor. and number of 
parameters. 

!Ill ) - l.3136y(l- 1) - 1.440\!f(l - 2) + l.0919y(f- 3) - 0.83527y(l-4) 
+ ntll + 0.17921n(t- I) + 0.82020nU- 21 + 0.26764n(t - 3) 

Figure 7: Difference equation used lo generate the data for table I. 
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of he a ailable oft~ are doe no 
con ider a quantitative mea ure 
the predictive model- it error such as 
th AIC measure. In the example . the 
Foreca cMaster software from Scien­
1ic Sy terns Inc. wa u ed to auto-

m tically termine a be t mod I 
order using an approximate AIC. 
~ hlch p rmits refined compari on o 
he various model order . Several 

type of model are used to param­
et rize ime-s rle model . At pre · 
ent. the par meterization that mo t 
easily and directly deal with the com­
parison and choice of the model 
order is the tate pace ructure. For 
thi reason we u e he tate pace 
tructure to it time- ri mod I . A 

di cus ion of the variou time- ri 
modeling method and comparison 

f their respective loreca t ccuracies 
includin the tat pace method is 
c ntained in reference 9. which sum­
marize n ORSA IMS 10p ration 
Re earch Society of America) time· 
erie competition . 
Con ider difference equation .or 

generating the synthetic data given by 
rhe equation in figure 7. where th 

ob e a ion re 1Ill at time l and h 
random white noi e 11UI excites th if· 
e ence equation. Suppos th t 200 

obse tion are generated by he di ­
erence equation an that m del i 
it ed using the fi r t 100. Thi model 

i hen u ed o predic the ob erva ­
ti n at rim IOl throu h 200 and th 
pred ic t ion error computed a 
d picted in figure 8 

This simulation is then repeated 100 
ime to obtain tati tics given in table 
I n the b hav1 r of he AIC a well 

the use of a ixed model order in 
model fitting The AIC and fit-sec error 
computations do not exhibit the usual 
propertie for order above the best 
it In pite o hi . the calculated AIC 

gtve a prop r election o_ the be t 
order as een rrom the frequency­

eighted average prediction error of 
the minimum of the AIC. which is 
12 .26. ore that the AIC does almo t 
a well a u ing the true model order. 
which ha a prediction error of 124.64 
and in real ituation i unknO\ n. Thi 
i one of the remarkable proper ie 
of the AIC procedure. 

In the econd example. he data 

l 

v I I! v -,, \ I I 
r \l 'i \ I I ~ I '. ~ I \ i, \. I 

' \, ..~ .., t ;1 • 
·o'.-oo---:<>·-.-ro--50-.-00--.,.·>-_.-oo--~--:-:-.,-.~-<i--:+so-.--~----:"10.oo 

FIT-SET ERROR PREDICTION-SET ERROR 

Figure 8: Observed time series ( - l and OJI!' step al1rad predict ion I . . .. I for one da/a 
se/ enerated V!J 11e equation in figure 7 _ 
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of 300 vi co i y readings 
chemical proc · Serie D 

ttme rie in refer nee I. As in the 
imulation example. a model is fitted 

ed upon an interval of 30 obser· 
vations. and the prediction set is the 
next 30 ob r tion . Thi is repeat 
- r ive u h interv Is f data t 

aluat the prediction error ith the 
re ults hown in table 2. In thi case 
th r i no ..true· proce model or 
rue rder. an most likely the ·· true·· 
r er i not finite. Here again the A IC 

pr edu re choo e a model tha i a 
go a th be t fixed-order model 
in terms of its ability to foreca t the 
uture of th time series 

CURRENT RESEARCH 
The area o model order nd tructure 

e rminati n from empirical data i 
of rear current intere t. The ap­
proach taken here in olves the fun­
dam mal tati tical concept of uffi­
c1ency and likelihood in the context 

redictive inference. Th minimum 
e cripcion I ngth approach r 

Ri sanen (reference 101 involv s the 
e of informaLion coding and com­

plexity concept A Bayesian ap­
proach to the order-determination 
pr blem i ak n by Schwarz Ir r­
ence 11 ). Both of the e approache 
lead to an order-determination 
criterion imilar to AIC except that the 
additional term tha t adju ts for the 
number of parameter i proportional 
o he logarithm of the number f 
parameter rather th n just the 
numb r of parameter . Such a pro­
cedure i hown to be order consistent­
the ··true·· model order i chosen with 
probability I a the sample ize of the 
it et row without bound. 

ir t ight. rder con i tency i an 
attractive property of an order-deter­
mination procedure. Shibata 1refer­
ence l21 ha studied thi is ue in 

epth and found that AIC actually 
achieve the impl ici t go I ch t 

moti at d Akaike-it does the be t 
hat any order-determination pro­

cedure can do in minimizing negen­
tropy. at lea t for a large fit-set sam­
ple. Such a procedure we will call en· 
1mr1y effrdeut Further. it w hown that 

tcontinufdl 
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If you're writing in the BASIC that 

came with your IBM PC, now you 
can make your program scream. 
Microsoft's new QuickBASIC Com.. 
piler will punch you right into warp 
speed, accelerating your programs by 
as much as ten times. And all with 
hardly any code changes. 

You get all this at a price that won't 
slow you down, either. Just $99 and 

' .you re in. 
The new QuickBASIC Compiler 

was designed to work with the 

programs you've aheady written. It 
supports all BASIC sound and graphic 
statements including PLAY, SOUND, 
LOCATE, DRAW, GET, PUT, LINE, 

d bucks. 
CIRCLE, PSET, and COLOR. 

So your graphics and music routines 
will look and sound as they should. 

And when you're ready to move 
into structured programming, Quick.. 
BASIC also offers language extensions 
for a speedy transition. With optional 
alphanumeric labels you can make 
your programs more readable. And 
compiled subprograms will save 
you time. 

So get moving. MICROSOFt 
Call us now for llle High Performance Software- · 

more information on the QuickBASIC 
Compiler and the name of your 
nearest Microsoft dealer. Just ring 
(800) 426-9400. ln Washington State, 
Alaska, Hawaii and Canada, call 
(206) 828--8088. 

Then go give your programs a 

swift kick. 


Mich~. I Ill ·~jrirrN l~ !'IJ ~ Hli)'h r(' rform.i~~ Sol"4'd.l'l" DJ tr~r o( M1 r1»Ult Ctifl"'Ot:aUDR. 
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OVERFITTING DATA 


order-consistent procedure cannot 
be entropy eff icient and vice versa so 
that a choice is necessary a to the 
basic pu rpose of the modeling If he 
model is for the purpose of infor a­
ion orage with a re tricted num er 

o bi s. then the criter ion of Rissanen 
may be more appropriate. wherea if 
predict ion or forecasting of future 
ob ervation is the main objective_ 
hen AIC m y be preferred. The con· 

cept o a "true" order is uspect in the 
ca e or real data. Besides. within any 
mall neighborhood of the "true·· 

model there are higher-order models 
o all orders so that there i a lack of 
sep ration between the "true" mo el 
and high r-order model The entropy 
cone pt appears to be founded u on 
much more basic principle of 
statistica l inference. 

Current research is focused on the 
d ri ation and use of order and stru · 
ure determination procedure in a 

variety of random processes where 
classical statistical methods are dif­
ficult to apply. In time- eries analysi 

of ime-varying proces e . entropy 
concept are b ing used to determine 
the best length of data to u e for 
adapting o process change . For the 
de ection of ailu re or abrupt 
chan e in a process or ystem. the 
compari on o the predicted ver us 
actual re pon base on the entropy 
mea ure re ults in a sound statistical 
a l for deci ion . 
The innovations of adaptive model 

order election and strncture det r· 
mination are currently being applied 

uch div r problem a adapt ive 
i entification an con rot of aircraft 
wing vibration. failure detection and 
adaptive iden ification of large space 
tructures. identification of injection 

molding processe and machine and 
ad ptiv con trol of electric arc ur· 
naces. Among the numerou paten· 
tial applications are nuclear power 
plants. paper mills. and petrochemical 
plants. In robotlcs. th mas and in· 
ert ia of an object mu t be determined 
be ore ir c n be safely moved 

Empirical model-fitting methods are 

Table I : Error m!'asures for 1•arious order models 011 .rmulaled data 

Model Order 2 3 4 5 6 7 

Error Measure 

F1 Set 
Pred1c 10 Se 
AIC 

IO AIC 
(Frequ cy) 

184 58 
194 73 
187 58 

(0) 

, 7 61 
12608 
122 62 
126.22 
(061) 

117 26 
25 61 
24 27 

(0) 

13 58 
124 64 
122 58 
123 63 
(0.38) 

113 24 
24 42 

124 24 
128.58 
(0 01) 

13 0 
124 29 
26 10 

(0) 

113.04 
124 20 
128 40 

(0) 

Table 2: Error measures for various order models on real data . 

Model Order 2 3 4 5 

Error Measure 

F1 Set - 2 43 -283 -3 03 -3 07 -3 08 
Pred1c ion Se1 2291 24.33 24 3 23 60 2390 
AIC 058 2. 16 3.96 5 92 79 

m A~ C 22.91 
(F equency) (5) (OJ (0) (0) (0) 

hus at the cen ter o f tru ly adaptive 
methods of constructing models of 

bserved process data. This is a nec­
es ary tep in the application of many 
c1entific and engineering technolo­

gie to particular real-world problems. 
The powerfu l rechnology of automatic 
control is of little use uncil the par· 
ticular dynamics of a process are 
determined. The continued develop­
ment and appl icat ion of empirical 
model fitting is an important step in 
the continued automation of data 
processi ng and process control using 
the rapidly expanding availability of 
compucational resources_ • 
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o micro in as right mind would 
rant a showdown with Pinnade. 
I Its awesome fire power is 
>rovided by the superb Motorola 
>8000 charging along at 12MHZ 
vith no wait states (giving about 
?MIPS). 

And Pinnade's ammo belt is just 
>ristling with high powered options 
ogive rapid ffre to all seven users. 

P-System Unix,""' CPIM-681<,~ 
tfosys, BOS, Mirage, Tripos all obey 
1stantly - along with their armies of 

Up to 8 Megabytes ofdirectly 
addressable RAM and 110 
Megabytes of Winchester storage 
dance when Pinnade barks its 
sharp orders. 

And that's just for starters. 
There's also the Pinnacle IX with 
TWO 68000's, OMA and Memory 
Management hardware. Ideal for 
disk intensive operating systems 
like Unix ·• and Pick 

And a Pinnacle LX expansion 
chassis allowing nine 68000 
processors to network 56 users. 

A micra's gotta do what a micra's 
gotta do. 

And starting at under $4000 
Pinnade's just the fastest there is. 

PINNACLE 

The accessible peak of performance1ppfica. tions. 

us DISTRIBUTORS Pinnade Systems Inc. 10410 Markmson Road. Dallas. Texas 75238. Tel. (214) 340-4941. Telex 88-8442 

ELECTRONIC MANU ACTURINGISERVICE Lamtech Electronics Cotporation, 620 Easy Sr~ ' Garland. Texas.. Tel (214) 272·3504 


INTERNATIONAL SYSTE s GROUP ISG Pinnacle, Dallas. Texas. Tel. (214) 340.494 I. (D1stnbutor enqumes mvtted}. 

VERTICAL MARK.ET SYSTEMS VMS Pinnacle, Dallas. Texas. Tel (214) 340-4941. 


FUROPEAN DISTRIBUTORS TOI PinnacJe Ud, 29 Alma VateRoad, Bnslol BSB 2Hl. England. Tel. (0272) 74279 Telex 444653. 




1-800-528-1054 


AnadaA i\11 MaO •·.. • Call 
Brother A·l -1 • • . • . . • .C•ll 
Canon lB P llAI. . • • • • • • Call 
C-lloh A 10.:10 • • • • • • • • • • • S439 
11510AP• • . • • . • . . . . . . . . •... 5314 
b!>IOllPI • • ••• • •• •• . 53 111 
Citizen MSP 10. • • . • 5255 
MSP.I~ .. 5349 
MSP-20 $31 9 
MSP·l~ • • • • • • • S489 
Oaisylascr ~101. .. • • • 52599 
o a1a:south os1eo .. • • . • 510711 
OS?. 51299 
OS-N»t , S419 
DS-PP•2 . • . • .. • .. 5615 
Olablo P • • • .. .. . • . • • . . . SS49 
&:IOAPI ................ 51484 
630LCS IBM .. .... ......... $1859 
OthN Pnn•ttt MOC:h·ls. • • • .. • .. • • • • Cal.I 
Epson A11 """',. Mod •. C•U 
Ju~l '>!.v.. • •• • •• • • .. • • .C II 
llOOl> • s 169 

. S3SS 
6.JOC' • • • • • • • sa79 
NEC .:<> c. 201~ 20!.0••••••••• 5619 
l5 IV 1''>0 • • • • • • • • • • • • S989 
I I , "" , ......... 0 5104)9 
3>J<l • • • • • • .. • • • • • • • ' • $935 
88 8830 &!>O . 51379 
Pl'" •• . ..... ..c.n 
Elf' , 5399 
tl13fG . • • • ••• • . $389 
Ok data Al "''"" • • • c11ll 
Panasonic 1000 • • .. • • s 175 
11 I .• • . S239 
"''" .. • ..•.•.••..•. . 5349 
100· ••••• • ... . $429 

I< 1"11 I .. .•• .... . . . S4S9 
Siemon• PT 88 tn •• •••••••••.•Call 
PfblnJI ............ Call 

Star Miieron1es "'"Pl ll'lh.!'r Mod . Call 
Silver Re11d 
l P•OOPot< r • S209 
E~P'><XIP.1'•1 •I S<!f1•I ........5279 
C. P!t~ p- "lll or St ri.11 • • • • • , 5389 
f P/70 P.1<.111<~ O• nol • , •• •• ••• $899 

Gem Desktop ...... $29 

Gem Draw .........$85 


LANGUAGE 
CWmp1 f IM<rosoft / ••••• , • 

S18 
595 

HARDWARE 


TeHs lnslruments 
R!.(I & 860 Sero • • • .. • • • • ••••• C.11 
TO$hiba Pl:J.40 ~ "' I or S<lr I • . . 5529 
1':151 FW•I I •••••.••••••• , •• $1029 

DI KETTE 
3M , OS OOIOty 100) •••..•••. SUKI 
Muell 1.1 0-1lO•v 1001 ....••...st•9 
r.tO ?J>t 1ocBa• (OtvlOOI ••••••• 5159 
Sony MO 2(0'V IOOJ •••.• •• •••• 5170 

ONITOR 
Amdex Al l Mon11or• . • • • . . • • • • • • Call 
NEC M Monlfon ••••••••••••••. Call 
Princeton Graphic ;rx-11 •..•.. 5445 
S<lm•ung I Model• . . . . . ..•..C•ll 
Sanyo CR1·J6 • . • • . . . . • . . . • 5 t•9 
Taran t2I G• en •••••••••••••• 5121 
1nAm1>er •••••••• • •••••••••• 51211 
•2CRGB ............... ... .. 53811 

•2~RGS C r ..., .. . ............ 5410 

..o ......................uo 
Zonilti zv,,._tl!'2 l\mtM!< .......... 5811 
lVM·l?:IGr . . ...............589 
lVM 124 ....................S'19 
zvrv\.130 , .....................c.11 
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ZVM 1 , ••• , •••••• S875 

I A 
Allos s ..... nm ............... . 5599 
Oume OVT Gr""" 101 . • • • • . . • • 5299 
0VT A- IOI • • • ••••• • • • • • 53 t• 
Talcv deo 21 ............... M•!I 
n .......... . ............ !1599 

........................$459 
Wyse llO • • • • • • • • • • • • • • • • • • 5424 
rs ...................... .5!1511 

~ .................... 5579 

Wyse 3!>0 .. ........... , . , •••. 5859 

Zenilh Z·Z2 ............... ,$499 

l-29 • , ..................S825 

L-'9 • ...................... c.11 


AT&T 
•OOOE•lernal ............... 5319 
Anc·hot Automation 
An<hor El<Dnt» .. .. .. .. • • • ... 5259 
MOii< ~II •••••••••••••••••••••5229 
Hayes Smorlmodem 300 B""° ..•• St29 
Smon_,,. 1200 eaua .•••••.•.SH9 
Smartmadem 12008 (IBM)... • ••• 5319 
Smorlmadem 2400 Baud ••••.•••. MOii 
Mreromoo...,11 [Aoc>l<tl .. . ••.•.. !1129 
No•• llon Sm/lrl c..1 Plus • . ••••.. 5 279 
Prometheus All""""'"' . • •.•••. C.11 
Racal•Vadic All MO<lo . • . . . . . . Call 
US Robotk:s Cauner2• 00 ••••.. 5399 

•w<><d 1200 • . • • • • • ...... . 5 t 911 

OARDS 

AST s,. J>acl< Plus ••••••••••••. 52t II 
E.ere1 
G•ooh.:E<llleC•od ••••••••••••• 5311 
Ed<le Card ~..11 Gtoo!Mc •••••••••• 521111 
Hetcules Colot C:..ta .......... . 5145 
Grapt1re Catd ........... . ..... 5289 
Paradiw Modular G'faoruc 1 ••• S219 
Fovef>o ................ .. .. 5154 
Ouadram t:·R mao......... ....S89 
0\MIOlo .................... 532.8 
STB 
All W.o<I s.................... . Call 
Tee Mar G••onres M.to1 •• ••.••• 54411 
C.oto•n Memory ••• , ••••••••• 5189 

PLOTT A 
Enter s ...... 1-P600 .. • . ...•.... S7511 
Epson HJ-BO ........... . ......Call 

KEYBOARD 
KeytrOlli«!ll51 ..•... , .•..... St19 
"51 Jr ................. ..... 51711 

Canon PC-10 •••••••••• S509 
Canon PC-14 •••••••••• S849 
Canon PC-20 •••••••••• S 719 
Canon PC·25 • • •••••••• S939 

SOFTWARE 

IBM PC and 100% Compatibles 


UTILITIES 
101R .. . ............. ........ 552 

CoovllPC .•••••••.•••..••••••• 520 
Notton Uni lJ JO•••••• , •••• • ••• S•9 
s ........................5211 

S oc (U•o•ot ledl .... . ...... 545 
Sod ...ys •••••••••••••••••.••• $33 
s...xt• .... - ................ 5311 
GRAPHIC 
Ch>r1r!IM r ..................5225 
PC Poonll>•Y f1 ••• , ...... , ....... 5711 
lurbo Gri!oh•"' Tool Bo ••••••••••• $30 

OF AR 
l e .. . .•.. , ..•.•••.... 5329 
Fr~~"' ··-······ · ·· - --- .. .. c.11 
Sln~n S ~ SYJ'om .......... $459

svrn""""v .................... C•ll 


WOAD PROCESSORS 
Leo<! ng r1ge Word Processor .••• • . SIS 
L..dmg E~W1P ...1n SoeJI ' Moll .• 5139 
MOCrOOQll Wo<d 2 0 ••••.••• , .••• 52211 
Muli.ma1e3 3 •••••••••••••••• , 52t5 
PFS W1<t . . .... .. ......... . ... 579 
Wo<dSlilW ISfl>r .,, •• ••, • •, •,, . 511111 
Wo<dSlar Pro Poo. •••.•••••• , , .• 5239 

Word Perfect(VerA.0) $209 
Wordstar 2000 . . . . $239 
Wordslm" 2000 Plus . $289 

TRAININQ 
Fl'!fl\1 Srmui.1or ... ... .......... 532 
lYu<no ,_,,._ •••••••••••••••• 530 
l\<P<no Tu•a< 111 ••••••••••.•••••• 530 

COMPUTER 
NEC PC-6201 Comoule< ......... 53t5 

PC-&<01.0. ... .. ......... .. .....Call 

8201 & &401 ...~......... . ... . Call 

S.nyo MBC-115 F'<l<tab1e •••••••st 789 
Televideo PM •l .•....•....•580811 
PM T . ...... ... ... ....... . ..C.al 
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Z-200 Call 
DISK DRIVES 
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Turbo30 ............ .. . , • •• , 5t109 
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10 "'-byle .................Sll•9 
20 """9•1>11• .... .. . . . ....... . 511811 
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Re~ e1<1 I .................. 51411 
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Ou<C Rel!M •. ... .... ...... .. . 51311 
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Thoflk Tank .... , • , • , ...........599
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Order Line: 1-800-528-1054 Store Hours: Mon-Fri 10-5:30 
Order Processing: 602-224-9345 Saturday 9-1 
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TESTING 

LARGE~SCALE 

SIMULATIONS 


BY OTIS F. BRYAN JR. AND MICHAEL C. NATRELLA 

Using a discrete simulation language 
to develop large programs 

T STI G IS A RESPO SE to the prac­
ticalities of programming. Theoretical­
ly. you can write a correct program of 
any 1ze nd math matically prove it 
i correct. But few people know fim 
to do the proofs. let alone do them. 

Even when people are very ca reful. 
they make mistakes. People work on 
difrerent parts of the program and do 
not coordinat thei r efforts complete­
ly. They org t what they have been 
told. or it doe not make an impres­
ion on them. 
Time is limited. At ome point you 

have to deliver working code to the 
user. ormally. time doe not permit 

II of the logical check everyone 
would lik . 

Still. someone who has paid for a 
program will want to know that the 
program will do several things: It will 
work as it i supposed to under nor­
mal conditions. it will \ ork properly 
under a wide range of conditions. and 
if it doe bizarre things. they will be 
readily apparent. 

VALIDITY AND VERIFICATION 
It's helpful to keep these two concept 
eparate. p cially in simulation . 

Writing a simulat ion program is a two­
step process. The first step is to con­
vert reality to a model. The simulation 
is va lid if the model is an adequate 
represen tati n of reality. 

The second step is to convert the 
model to a program. The simulation 
has been verified if the code does 
what the model requires. If you want 
di tance. you multiply velocity by time 
nd do not add them. 
The rea n ifs important to keep 

problems of validity and verification 
separate is that they require diff rent 
solutions. Jn the case of validity. you 
have to redesign the model and oc­
ca ionally rip out large chunk or 
code. In the case of verifica tion. you 
normally have to rewrite a routine or 
two. 

VALIDITY TESTING NEVER ENDS 
Testing a large simulation i somewhat 
different than testing an operational 
program because the imulation i 
never really complete The purpo e of 
imulation i to make you marter 
bout your world. lt"s here to help you 

learn. You create a situation. try orne 
things. review the r suits. change a 

few things. and go again. 
An example. TAC THU DER ls the 

Air Force's premier theater-level com­
bat imulation. It imulates both the 

ATO and oviet ides f a conven­
tional war in urope. including the air 
and ground wars and re upply. Jt is a 
discr t - vent simulation. written in 
about 40.000 lines of IMSCRlPT II. 5. 
which is roughly equal to 100.000 
l ine of FORTRA . 

In running THUNDER. we found th 
alr defense aircraft seldom scrambled. 
"Something· wrong with TH U DER." 
A few quick ca lculations hawed that 
THU D R was doing what it wa up­
po ed to do. 

The problem wa one of validation. 
not verification . The deci ion ru le did 
nm reflect reality. The rule aid. 
"Scramble only if you can reach the 
Soviet aircraft before they reach th ir 
target · Since Soviet fighters attacking 

(co11t i11uedf 

Otis F. Brya11 Ir. is t{u? manager of /11e 
i111u/atio11 a11d Modeling Department al 

CACI. Midrnel C. Natrella is tlie d1ie{ pro­
grammer of TAC THU DER. Their address 
is CACI Inc.. 1815 orl h Fl. Myer Dr.. 
Arli11g/011 . VA 22 209. 
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TESTING PROGRAMS 


In debugging , find 


the simple errors 


first . then work 


on the big ones. 


he front line ould not e detected 
until hey were very near the target 
THU DER calcula ted that the ATO 
figh ters could no reach them in time 
nd did not cramble 
There allowed a our-hour di cu ­

ion fair defen e rule . comba air 
patrol . and the value of being able 
r delay making irrevocable commit­
m n until he la t minute. A a 
result. th ir e en ra e y wa 

VERIFICATION TESTING: 
A BOTTOM-UP ACTIVITY 
If de ign starts ar che top. re ting tart 

he botcom. rror come in many 
t . pe . ome are imple. uch as 
dividing by 2 in of 3 Other are 
omplex. -uch a two widely pa-

rated part o the program interacting 
\ ith each other. 

You can thro\ a full database at a 
ull program but it will take you a long 

tim o catch each rr r. It's better to 
ind the imple errors ir t. then work 
n the complex interactions. 
We recently added a theater airlift 

module to THUNDER . When it wa 
i t run. the C-130 took off but 

hadn' Ian e 10 ay later' hen the 
1m lation end d. It rook an hour or 

to find ur that to calculate the 
landing rime. di tance in meter had 
b en di id d y ai r peed in knot . 

Databa e de i n. r ther than rhe 
mod I. caused the trou le THU DER 
work in meter . kilogram . and ay . 
The analy ts u e nautical miles. ton . 

nd hours. In putting a te t database 
t gether, \. e a ked the airli t people 
or characteri tics of a C-130. and we 
received kno and ton . 

Once y u find a mi take. don't 
rget to te t the fixe . After getting 

che C-130 to land in three and a half 
hour r ther than two weeks. we took 
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resul ts o a navi ator with 
ter' de ree in o erations re· 

earch. We wan d omeone who had 
lown the mi sions to tell u if the 

re ults made sense. That is. were they 
v lid? 

After a fe\. mmures. he a ked. "Why 
d e i ake a C-110 three an a half 
hour to o 600 mile ., Even \ ith 2 5 
minutes thrown in for escent and 
landing. it shou ldn't take a 300-knot 
airplane that Ion :· In rushing to fix 
things. we upgraded the previous bug 
rom meter div ided by knot to kilo· 
meter divided by knocs. 

Fix ing th is bug did not requi re re· 
coding. We created dara-input work· 
hee with ree colu mns for the 

u er The first column had imensions 
he u er wa familiar with. he second 
olumn ha a conversion actor. an 

the third ha dimension appropriate 
co THU DER. Sometimes solutions 
involve more than rewriting code. 

The be t way o debug a simulation 
1 to tart with mall re t ca es and 

ata ase o catch the imple error 
that do not involve large interactions. 

In he THU DER airlift module. e 
started with 100 tons of cargo and the 
ca e ~ here no aircraft were available. 
The car o wen by groun tran port 

nd arrive in a reasonable time We 
then made one C-130 available and 
ran the imulation again. The cargo 
left a supply depot by ground and 
went to an ai rbase. There. part of it 
was load don the C·l 30 and flown t 
another airb se: where it was un­
loaded and ent to its destination by 
ground. The C-130 made several more 
fligh ts unt il all the cargo was 
delivered. o hing partfcularly dif­
icult. but uncovered e era l 

probl ms. 
TAC THU DER has a journal. Every 

time a statu change occurs. the key 
values are \ ritten in the journal along 
with the time of occurrence. We were 

le to race he schedulin and ac­
tual movement of the cargo event by 
event This in olved some work with 
a pocket calculator. but that was 
imple. 
Then we ub tituted a C· 17 for the 

C-130 The C-17 will carr four times 
a much car o. We encountered and 

solv d different sets of problems. 
Then we tried 15 C-l7s. and 

THU DER did the right thing: It 
cheduled two aircraft and kept the 

re ton the ground. Then we tried air 
drop at the destination rather than air 
land at an airbase. By that time. things 
were working moothly. 

This illustrates the usefulness of 
zero. one. and many as a debugging 
tool. otice also that after we solved 
the basic problem. getting cargo from 
airbase to airbase. we tried the op· 
tion . again one at a time. They 
worked as expected. 

These were very simple tests. but 
they uncovered verification and validi­
t problems in a short rime. They were 
not confounded by interactions with 
ocher sets of cargo and mher aircraft. 
Conversely. the big interaction prob­
lem were seen to be big ones 
because the small ones had been 
olved earlier. 
Developing the test plan was simple. 

We set up cases to test each routine 
a it would normally be used. Then we 
laid out the key variables !aircraft 
ype. cargo ype. arrival t ime. etc.J and 

tested each in an orderly way. We 
tracked flight in the journal to make 
su re they made sense. 

As time went on and we gained con­
fid · nee in our results. we skipped over 
everal of the redundant one In fact. 

we got to be pretty good at predict­
ing results-a sure indicator that we 
understood the model. 

DEVELOP A TESTING STRATEGY 
E en thou h testing is mundane. it 
can be done efficiently if you have a 
trategy. The testing strategy for the 

airlift module In THU DER had three 
parts: 

• Reduce the chances for errors to a 
reasonable level. 
• Make it ea y to find the errors that 
do occur. 
• Make it easy to correct the error 
you have found. 

Reduce t re d1ances for errors 10 a reasonable 
level. A large si mulation 'Ii ill have many 
events and processes happening at 
arbitrary times. Uncovering undesir­
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THE WASHINGTON 

NATIONAL AIRPORT MODEL 


L...uer we wi ll need to add general avia­
t1 n ra fie. Once he m del op ra 
c rrectly for airliner . g neral aviation 
' il1 be a raigh forward modification. 

Aircraft departures are somewhat 
impler People arrive at the airport JO 

mmute prior o d partur and go on 
b ard The airlmer leaves the gate. 
taxi to the end of the r nway, takes 

f nd di ppears rom the system. 
Thi 1 modeled in DEPARTURE and 
AIRLI ER.DEPARTU RE. 

Becau e hi i a impl model. data 
1 c ntamed in a rou ine calle CON· 
STA TS U 1 w re a w rk ing model a 
data ase manager would be used and 
he model wo uld have no data in 1t. 
Fo II 1nten sand purposes. there i 
nly e ru way at a ional for air· 

lmer We'll a ume that a takeoff take 
1 minu an a l nding take 2 minute 
We w t the runway de r for at lea 1 

l minu e before the landing airl iner 
touches down so hat it doesn't have 
to go around Landing airliners et 
priority 

Thi mean there \ ill be conflict _ 
They will b resolved lhi way: 

• Arrivals al the Approach Control will 
take 7 minute to gel to the Cabin John 
Bridge. In our simulation. once an air­
craf cro he Cabin John Bridge 
another cannot cros for 4 minutes. In 
reali y air traffic contro l varie flight 
pa hs and speeds to control separa­
tion. 
• Once the aircraft arrives at he Cabin 
John Bridge it will chedule use of he 
runway rn 3 minute and hold it or 2 
minutes. Becau e of landing separa­
tion. there \ ill be no interference from 
o her land ing aircraft. 
• An aircraft ta ing o ff will ask for the 
runway now If the runway is being used 
by a landing aircraf it will have to wait 
Because o loading separation, it can 
get orr before he next landing aircra t 

seizes the r nway 
• The taxi areas will be hold ing areas 
o r the plan son the ground . wh ich is 

the way things normally operate. 

The model will be somewhat art i­
ficial All rimes will be deterministic. 
They should be random variables. ot 
everyone shows up exactly JO minutes 
ahead o f ime. This is a trategy for 
valid it y 1es in1r Start simply. make it 
work. and add complexity later 

General aviation aircra are ex­
cluded. although they often account 
for twice as many takeoffs and landings 
a airliner This ill lead to artificial 
answers about aircraft congestion and 
delays Thal can be added later. 

Arrival and departure imes will be 
cho en fro m random diStributions. 
With a lit le time. we can get the ac· 
ual time rom the 0 ficial Airline 

Guide to add more validi y to the data 
These would be read from a file. 

In listing A. three features may not 
be obvious A process is a set of 
e em . ordered by rime. \ ith interven­

ing period of operation. 1£ he LA 10. 
I G process is read as a time 
quence it will make more sense. 

There can be several concurrent pro­
cesses. In fact. in the Washington 

ationa l Airport Model there were 
a maximum of 18 approaches going on 
simultaneou ly. Becau only on 
approach can be made at a time. 
the other processes were u pended 
until it was clear to start the nex t 
pproach. 
The\ AIT atement cau e he pa · 

sage of time. While thi ls going on. 
control passe out of the process and 
to the next process. the event list. Thu . 
o her things can happen. When the 
wailing period is over..control passe 
back to the process at the next state­
ment 

If the process asks for a resource. 
such as the runway. and it is not avail· 
able. the process will wait That i con­
trol wi ll pass out of the routine and 
come back to the next statement when 
the resource is avai lable 

The program itself i functionally 
organized. The PREAMBLE contains all 
global data declarations and statistical 
data collections. Note that only o ne 
tatement i necessary to collect da a 

and calculate a statistic. and that Stale· 
ment ls in the preamble. 

The MAI routine schedules the first 
arrival and departure. then starts 1he 
simulation. The processes ARRIVAL 
and DEPARTURE chedu le the re t of 
the arrivals and departure 

After the simulation is over. MAt 
calls the report generator. REPORT. 

The CO STA TS routine puts all the 
data in one place. If random variable 
or external events. such a actua l air­
line chedule are used. the data can 
be modified easily. 

The APPROACH process t ies up the 
Cabin lohn Bridge. and the LA DI G 
process ties up the runway. SIMSCRIPT 
permits you to schedule a process in 
ad ance. but it does not let you seize 
a re ource in advance. Thus. while a 
tatemem something like 
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Listing A: A SIMSCRIPT 11. 5 implernentalion of Ifie 
Was(1ing!o11 alional Airport Model. 

1 PREAMBLE 
2 

3 Normally mode 1s 1n1eger 

4 

5 Processes include 

6 

7 approach 

8 amval 

9 landing. 

0 departure, 

1 a1rbnetdeparture, 

2 hourly.report.writer 

3 

4 Resources include 

5 


16 cabin.1ohn .bndge, 
7 runway 

18 
9 Deline 

20 a1rpor amvats. 
21 seats.per.aircraft. 
22 people.in airport 
23 	 as integer variables 
24 
25 Define 
26 airpo .departure time, 
27 arnval.separallon, 
28 check 1n 1me. 
29 departure interval. 
30 descent ume, 
3 end.lime. 
32 final approach time, 
33 land1ng.t1me. 
34 load. actor, 
35 peak.road .factor, 
36 separa ion ume. 
37 a e.o!f. 1me. and 
38 1ax11rne 
39 	 as real variables 
40 
41 Dehne ..minutes o mean unrts 
42 
43 Define on o mean 1 
44 Define .o o mean 2 
45 
46 The sysiem has 
47 a test.S'l'il ch • 1 est.switch ..on. write the 

• roumal 
48 
49 · Stausucs 
50 
51 Tally average.number.o .people as average and 
52 	 max1mum.numberof.people as maximum or 

people.in .airport 
53 
54 Tally average.atbndge as he average and 

55 maximum a bridge as the maximum 
of n.q .cabm.John.bndge 

56 • n.q .cabm 1ohn.bndge 1s the number of aircraft 
wa111ng to start an approach . 

57 • SIMSCRIPT automattcafly tracks 1hat number 
58 
59 
60 Tally hourlyarnvals as he hourly sum. 
61 otal arrivals as the sum of airport arrivals 
62 
63 End 

2 
3 Call Constants 
4 
5 " Se up 1rst events and run simulation 
6 
7 Activate an arrival now " first arnval 
8 
9 Act1 ate a departure now .. first departure 

10 
11 Activate an hourly.reportwnler now • start pnn11ng 

the amval repor 

16 
17 Call Report " pnnt reports 
18 
19 End 

Process Departure 
2 
3 " Creates airliner depar ures untd s1mulat1on ends 
4 
5 While 1me.v < end.time .. t1me.v 1s the current time 
6 
7 Do 
8 
9 Wa11 exponen11aJ.f(departure.interval 1) minutes 

10 
11 If test.switch "' .on 
12 
13 Print 1 line with lime.v thus 

Departure 
15 
16 Always .. entry written o 1ournal 
7 
8 Ac ivate an ai rliner.departure now 

19 
20 Loop 
21 
22 End 

(co~timiedf 
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Process Amval 

Creates airlmer amvals untt l s1mula ion ends 

h11e 1me v < end. 1me 

Do 

Wai e ponen!lal (arrival separatton.2) minutes 

II 	 est sw1 ch = .on 

Pri n 1 hne th t1mev thus 

Ar 111al 


Always " en r wnnen o 1oumat 

Acti vate an approach now " next aircra 

Loop 


End 


Rou ine Constanis 

" Values of constants. set in o e place 
,. All 1mes are in minutes 

Lei arrpo depa ure.ttme = 200 " 1me 10 

go hrough arrpor 


lei am val separauon = 4.0 


Le chec .tn ume • 300 • before departure 


lei departure.interval ~ 4.0 


Let descent 1me = 7.0 


Let end.time .. 480.0 • 8 hours ol simulation 

Let mal.approach. 1me "' 3.0 

Let lanct1ng 1me "" 2 0 

Le load factor "' .5 " avg number of seas rlled 

Le peak load. actor 85 

Let seats pera1rcra 150 

Let separat10 ttme "' 4.0 


Lei ake.o ime = ~ .0 


Let a)(L11me • 5.0 


Create evefy cabin John bridge< ) 

Let u.cabm JOhn bnctge " 1ust one bndge 

Create every runway() 
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38 Let u .runway "' 1 " just one runway 
39 
40 Le test.switch : .o 

41 

42 End 


1 Routine Repor 

2 

3 Print 7 lines with average number.o .people 

4 and maximum number.of people thus 


Number of people at Washington National Airport 
Average Maximum 

12 

3 Print 7 lines with average.at.bridge 

4 and max1mum.al.bndge thus 


Number of a1rcra t war mg to land 

a Washington National Airport 


Average Maximum 


22 
23 End 

Process Hourly repo writer 
2 
3 • Pnnt titles and hourly stat1st1cs 

4 • Also changes load aclor a 4 p.m. 

5 

6 Print 7 hoes thus 


Washington National Airport Model 

Hourly Passenger Arrivals 


HOUR NUMBER 


14 While 1me.v < end.11me 
15 Do 
16 Wm 60 minutes " pnnt reports every 60 minutes 
17 
l8 Print 1 line with t1me.v/m1nu es.v, hourly.amvals thus 

20 
21 Rese hourly totals o a1rpor1.amvals 
22 
23 • Reset he load factor at 4 pm 
24 
25 If bme.v > "" 240.0 
26 
27 I.el load.facto r "' peak.load.factor 
28 
29 Always 
30 
31 Loop 
32 
33 End 
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2 
3 
4 
5 
6 
7 

Process Approach 

• Approach 10 Washmg on Na ional 

Wa11 escent. 1me _m1nu es ·· ravel ·o bridge 

Request cabin JOhn.bndge • star approach 

15 
16 
7 

lS 
9 

20 
21 

Request runway 

Wai a eo 1me .minutes " take o 

Relinquish runway • departed 

End 

8 
9 Activate a randing 1n fmat approach 1me __ minutes 
0 1 Process Landing

Wait separa 1on.t1me ..minutes • maintain 2 
a1craft separation 3 " Maintains separation on runway

12 4 
13 Relinquish 1 cabin 1ohn.bndge • ne aircraft can 5 Request runway
14 • star approach 6
5 7 Wait tandmg_1me minutes · complele landing

16 End 8 
9 Relinquish 1 runway 

10
Process A1rrinerdepanure 

1 Wai ax1time minutes •· taxi time
2 

23 Le arrpo arrivals "' seas.per.aircra • load.lactor 
3 Le airport arrivals = sea1s.per.a11craft • load.lactor

4 4
5 Add a1rpo .amvats o people-1n.d11po 

5 Add airpor .amvals to people.in airport
6 16
7 Wait chec 1n ume minutes 

7 Wai a1rport..departure.t1me ..minutes · gomg
8 

through airport9 Subtraet aorpo arrivals rom peoptern a1rpon 
1810 
9 Subtract airport.arrivals rom people.m.a1rpon11 .. Airplane taxis and takes o 

2012 
2113 Wait taxi 1me . minutes • taxi o end o runway 
22 End

4 

Request the CABIN.IOHN.BRIDGE very hard·to-spot errors. In complex srep is to add more " realism:· in par­
in 7 minute simulations. lt would be possible to ticular. to use actual arrival and depar· 

create a kind of simulation gridlock in tu re times and to add general aviation 
would allow the arrival to be contained which each process needs to seize a a a random event. 
in one process_ it is illegal in SIM­ resou rce that has been seized in ad­ lust for fun. close the airport for an 
SCRIPT_Wh ile it may appear that per­ vance by another. hour with a bad storm at 4:30 p.m. on 
mitting eizing re ources in advance Where to go from here? This pro· the Sunday after Thanksgiving- the 
would sfmplify programming some gram has been verified: ir does what airlines· busiest day of the year-and 
imulations in reality it would generate he model calls for it to do. The next watch gridlock occur. 

able interaction is inevitable during 
tes ing. By iving some thought to the 
total design you can avoid a large 
number of such interactions_ 

All of the modern software design 
tool come into play here: top-down. 
structured. modular programs: pro­
logue : structured. English commen· 
tary: and o forth. They control the in­
teractions and make su re the routines 
do what they are supposed to do. 
They olve most of the veriflcation 
problems. 

By ob erving the concept of struc­
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tured programming. this strategy is 
easy to accommodate. Subroutines 
are designed to perform one well· 
defined task. 

Initially. a subroutine can be 
·stubbed" to return value without 
concern for the internal process or 
getting the value. By designing the in· 
terface to the routine early. with input 
and output explicitly stated as param­
eters (as opposed to global variables!. 
sophistication can be added to the 
rou tine with less chance of causing 
undeslrable interactions with other 

parts or the simulation. 
TAC THU DER was carefully de­

signed. It took nine months or struc­
tured programming before the coding 
\ as started. During th is time there 
were frequent discussions or the 
design with the technically knowl­
edgeable people in the Air Force. 

There were very few verification 
problems. but we rewrote the model 
considerably to improve it. 

During the design phase. we recog­
nized that not all problems could be 

(co~rmued) 
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Let tfte program 

keep track of 

conventions for you. 

solved immediately. Some programs 
were designed in an elementary way 
with the understanding that the algo· 
rithms would be revisited later. 

One sensible strategy for beginning 
simply is to start by assigning a con­
stant to a variable. For example. you 
can make maintenance turnaround 
time equal to four hours. 

Let MAINTE ANCE.TURN. 

AROU D.TIME - 4.0 


ext you can add variability to that 
by changing from a constant to a ran­
dom variable. 

Let· MAI TENANCE.TURN. 
AROUND.TIME - exponen· 

tial.fl4 .. I)) 

This will give you a value from an ex· 
ponential random variable with a 
mean of four hours based on a ran­
dom number drawn from random­
number stream I. 

Alternatively. you can model the 
maintenance function. either in low 
resolution with a few basic functions 
or in gory detail with each person do· 
ing his or her job on a minute-by· 
minute basis. 

Start simply: get it right. Then add 
complexity. 

Make it eas!I to find the errors. Readabili· 
ty is the key to validation and verifica­
tion. Readability is measured by how 
long it takes you to understand code 
you have never seen. 

The longer it takes to understand a 
program. the more difficult and frus­
trating it is to find errors-particularly 
errors of interaction. Conversely. the 
easier a program is to understand. the 
more likely it will work correctly: 
errors will be easier to detect. 

There are several things you can do 
to improve readability. First. select the 
correct language. You can write a 
discrete-event simulation in any Ian· 
guage. But if you pick a language that 
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is arcane. it is going to be difficult to 
read. 

Every language is good at solving 
a certain class of problems and toler· 
able to bad at solving others. FOR· 
TRA is good for repetitiou numer­
ical calculat ions. C is good for oper­
ating systems. SIMSCRIPT II 5 is good 
for discrete-€vent simulation . Pick the 
tool that fits your problem. 

Set some style conventions and 
stick to them . The rule is an old one: 
Keep it simple. TAC THUNDER has a 
style and conventions manual. and 
the coding follows it. Here are a few 
naming rules that we used in that 
simulation to improve readabi lity: 

• Begin global names with a word o r 
acronym: AIRLI ER.ARRIVAL. 
• Begin local variable with a sin le 
period: .MY.APPROACH.TIME. 
• Begin "define-to-mean" variables 
with two periods. 

THU DER's mode is normally in· 
teger. That is. everything i done in in ­
teger arithmetic unless declared to be 
something else. Rather than keep a 
code book of things like "Ye .. means 
I and .. o·· means 2. let the program 
do the bookkeeping for you. 

define . .YES to mean I 
define .. 0 to mean 2 

The code is then written using th 
term rather than the number: 

Let AIRDROP.CAPABILITY .. . 0 

You will notice that .. 0 i not de­
fined to mean 0. Another convention 
SIMSCRIPT 11.5 initializes all variables 
at 0 or blank depending on their type. 
By defining Yes and o as I and 2. 
you can differentiate between a vari· 
able that was never changed and one 
that was. 

• Begin an entity's attributes with an 
acronym identifying the encity and Ii t 
them alphabetically in a column. 

Every AIRCRAFT. OT.AVAILABLE has 
an AC. A.DATE 
an AC A. AME. 
an AC. A. UMBER. and 
an AC A.STATUS 

Good names are signposts: they 
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point to other related things. If you 
see AC. A.STATUS in a subroutine, 
you can go back to the preamble and 
find something with AIRCRAFT in it. 

te the spacing and indentation. 
Th is makes for readabi llty. 

Even programmers who have writ­
ten code and set it aside for several 
months are delighted to be able to 

read and understand a program the 
fi r t time they pick it up again . A proj­
ect manager will make a lot of money 
if he establishes conventions early 
and enforces them. 

In keeping with the separation of 
validation and verification . make the 
commentary a verification .tool. Write 
the comments in structured English. 

but don't use the programming lan­
guage. The code will be written right 
beneath it. Then you have a good 
check on the translat ion of the model 
to code. It does not do much good 
to say the same thi ng twice in exactly 
the same words. 

Use good debugging tools. Here are 
a few we used while developing TAC 
THU DER: 

LATTICE TOPVIEW 
TOOLBASKET RELEASED 

U you develop progra.me oriented to 
take advantage of IBM's TopVlew multi ­
tasking window environment. you need 
the Lattice TopVtew Toolbasket. 

The Lattice TopV1ew Toolba.sket 18 a 
llbra.ry o! more than 70 C functione to 
control window, ours.or, and pointer 
functions. along with printer controls. 
cut and pa.ste !unctions, debugging, and 
general utilities . It e.lso includes an 
assembler Interface and master me and 
data deftnitlon he&dere. 

This new Lattice product speeds your 
progr$.lll development with its docu­
mented tips on handling I/O and dis­
patch routines , plus !ts sample 
programs with source code and batch 
mes your programs can be patterned 
after. 

The Lattice TopVlew Toolbasket runs 
on the IBM PC. XT. AT, and compatible 
systems with 256K (512K and TopVlew 
Toolldt Crom IBM recommended). The 
Lattice TopV!ew Toolbask.et ls available 
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ror S250. Binary lllld Source Code ava.11· 
able foJ' S600 . The Lattice TopV!ew 
Toolbasket was developed fol' Lattice by 
Strawberry Software. 

Speed your Top View program ' s 
release. Order the Lattice TopVlew 
Toolbasket today! 

dBC III NOW AVAILABLE 
FROM LATI'I CE 

The new La.tt!ce dllC III Library or C 
functions lets you create, access , and 
update files that are compatible wtth 
dBASE III. 

dBC III provi des an alternative to pro­
gramming In Ute dllASE III Interpretive 
la.ngua.ge_You dO not need dBASE III In 
order to use dBC III, since dBC m ls a 
complete Indexed Sequent.ta.I Access 
Method (IBAM) package by Itself. 

Lattice dBC ill provides 37 !unctions 
that easily add, update, delete, retrieve, 
and org&nlze reool'ds and their corres­
ponding indexes. In addition , dBC III 
lets you take advantage or the many C 
11bra.rles that suppo1't screen and win­
dow management, graphics, statistical 
analysis , and more. 

Lattice dllC III ts a.va.ilable tor S250 to 
run on MS-DOS and PC·DOS systems 
with 128Kb memor y. dBC lII with 
source code Is $600. No runtime object 
license fees a.re required. Lattice also 
offers dBC II for dBASE II compatlbillty. 

Order today and ma.ke your da.t&ba.ee 
progra.mm!ng as easy as dBCI 

ASX DOU~ ova "RADII 
UP 'IO LAftlCB C POLICY" 

Lattice, Inc. 
P.O. Box 3072 
Glen Ellyn, IL 60138 
Phone: (312) 858-7950 
TWX: 910-291-2190 

"We Prsetic.:t Portability" 


llllenla\lonal lalu Offtcet: 

laeluz: De VoogM. Phone: (32)·2·720.91.28 . 

~ Roundh1ll , Phone: (0672) 54675. 

J•pu: L!leboat, lnc., Phone: l03J 293-47ll. 
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As mentioned above. THU DER 
has a journal or transact ion file. Every 
time a key status change occurs. a 
record is written to a file with the im­
portant values and the time of occur· 
rence. We were able to find the kilo· 
meters/knots bug while tracing a flight 
using the journal. 

By the way. all of the journal entries 
for testing are still in the code. But 
they are preceded by an IF statement: 

if TEST ~ .. 0 
write TIME.V ~etc.I 

If you want an ope~ational run 
rather than a debug run. you set TEST 
- .OFF and the records are kept out 
of the journal. You don't change the 
code. 

TAC THU DER has no data in the 
program. All data for THU DER. in­
clud ing run parameters. must come 
through the database. another separa· 
tion of function , 

In addition. SIMSCRIPT 11.5 provides 
some usefu l debugging tools. includ­
ing trace and snapshot routines- at 
any point the user can call for a listing 
of key variables and their values-and 
a cross-reference dictionary at the 
end or every subroutine. This lists 
each variable. the line number of the 
line it is used in. and whether it is set 
or read at that point. Combined with 
the style notation. it becomes very 
easy to find variable locations and 
what they mean. 

Make ii easy to correct the errors. Verifica­
tion errors are generally easy to han­
dle if the modularity rules are 
followed-each routine is intended to 
do one thing and do it correct ly. 
Validation problems are tougher 
because they frequently require major 
redesign. Still. if you adhere to the 
functionality rules. the troubles can be 
kept within reasonable bounds. • 

http:32)�2�720.91.28
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Over 250 ways to run 

Houston Instrument 


plotters and digitizers 

There's a lot of support for Houston 

Instrument's plotters and digitizers... like 
more than 250 graphics software programs. In 
fact, most of these software vendors have 
custom-configured their packages especially 
for Houston Instrument products to ensure 
smooth and trouble-free operation. Plus, new 
vendors are added lo our list every day. 

Programs are available for virtually every 
application ... business graphics, CAD/CAM, 
architectural. surveying. geophysical. 
oceanography, medical, electronics ... to 
name just a few. 

Want to know which vendors supply plotter 
and digitizer software packages for your com­

puter? Contact Houston Instrument today and 
we'll send you a complete software list for our 
plotters and digitizers. 

For the name, address, and phone number 
of your nearest representative or distributor, 
write Houston Instrument, P.O. Box 15720, 
Austin, Texas 78761. Phone 512-835-0900, or 
800-531 -5205 if outside Texas. In Europe, 
contact Houston Instrument, Belgium NV., 
Rocheslerlaan 6, 8240 Gistel, Belgium. Tel.: 
059-27-74-45, Tix.: 846-81399. 

Attention Software Vendor: 
If you nave a proqrdlll you would like lo have become 

compalible w1lh Houston In.strum nt's graphics products. 
conlact th Houston Instrument Mark ting Support 
Group. 

Name your application­
soltware is available. 

Ou0m~cs0ou 
1na'truman't Inquiry 161 



SONY BRI GS THE 
BRI IANCEOFTR1NITRO 
TO OMPUTER MONITORS. 

From now on business peo­
pie all across America can enjoy 
all their favorite programs on a 
SonyTrinitron. 

B cause Sony proudly un­
veil the first computer monitors 
in the world endowed with Trin­
itron technology. RGB monitors 
which , in the laudator words 
of omputer Buyer's Guide and 
Handbook, give you 'crisp bril­
liant , utterly flicker-free images 
that take the eyestrain and head­
ache out of both color graphics 
and te tor data processing.'' 

We' ve achieved 
this through tech no-
logical breakthroughs 
that literally divide 
the computer-monitor 
world in half: Sony's, 
and all the others'. 

First, the patented 

Second, Sony 
Trinitron'sexclusive 
Super Fine Pitch"' 

perture Grille. It 
dramatjcally in­
creases the number 
ofred green and 

Shadow Mask 

~lue electrons reach- 14/th a Fine Pitch ApenureGrille. uinitron mo11il()rsgfre.vo11 
mg :your screen. drammical!ybrixh1er colors thanlhecom>e111io11a/shadowma k. 

Which dramatically increases 
the vibrance and brightne s of 
the colors reaching your e es. 

And third a dot pitch so 
fine the horizontal resolution of 
a Sony is not only the highest 
in its class but "close to that of 
models costing twice as much'' 
(Computer Buyers Guide and 

Handbook). 
You can enjoy 

this extraordinary 
picture quality on 
screens ranging 
from 9"-the first 
ultracompact mon­
itor in the business 

one-gu n, one-lens 1jpical coarse dot pitch~ . Sour capable ofdisplay-
Trinitron system itself, Hi11i1ro11 s11PRr..fi11edOJpi1d1." ing2 OOOcharacters 
with a picture so vivid so critically oftext-to l3'~a model that lets 
lifelike, it's become a legend. you switch from software to 

19 ~ n• or paraIion ofAmeri('a . ">' In rorma1ion Products D1,.i$ion. Sony On"•· Parl Rid e. ~ 076~ n)' and ·rrinitron •re 

soaps at will by merging a com­
puter monitor and full.feature 
TV into a single unit. 

They're all compatible"with 
the IB~PC, Portable PC PC/ 
XTand PC/AT through built-in 
RGB circuitry. And compatible 
with most Apple and other 
personal computers through op­
tional accessories. 

So call Sony for further in­
formation at 1-800-222-0878 
(In New Jersey, l-800-222-0879). 

Because there's no longer 
any reason to view yourtechno­

logically-advanced computer 
throu$h a technologically­
depnved monitor. SON" 


.1 °' 
Information Products 

regislered lta«motl«. • nd Super Fine Pitch a 
_ 1radcm,.rl o Sony o•p. IBM iso rcg1 le<cd lra<lcmork orl BM Corl). Apple " a rc~ISlcm! lni<kmarlc ofApple Computer. "Computer compatibility: Them icrocompvter indu.m ylach 

• -- •tandard5 Sof1wuc po.-kascs and odd ·on hardware op1 ions var )' tremcndou~ly. For these reasons. Sony ca n not and d°"' not "'Pf'<'Stnl 1.ha1 11$ moniton will be compal iblc with anycombi­
-....c:s-~xn.a11on uf non-Soay produc'IS )'Ou c~ 1oro·nneoc-t 10 •1.Whi le you.r Son)'dcakr m1.1) be- abkto h1:lp. you mus,1 d~IC"rm1nc ror yQu~I tM- monitor., comp:uibili tyinan_yp:arlicular inslant:e. 
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Introducing the most 


COMPATIBLE &AFFORDABLE 

Desktop 


Computer 

,

111er1can 
XT/AT 

American KI Personal Computer 
• 	 5 I 2KB user or random access memory (RAM) 

standard .. expandable up to 4MB by adding 
memory fearure cards. 

• 	64KB permanent or ready only memory 
(ROM ). which coma ns the BIOS. 

• 	 High-performance. high-speed. true 16 bit 
802.86 microprocessot 

• 	 Eight expansion slots that allow easy system 
expansion by using optional plug·ln adapters. 

• 	 I .2M high capacity disk dnve to support 5'.4 
m h diskette. 

• 	 200 wa tts power supply I I0/220V 
switchable. 

• 	 Battery backup for CMOS configuration table 
and real-Ume clock. 

• 	 7·channel direct memory ccess (OMA). 
• 	 16-level lncerrupt. 
• Three programmable timers. 
• Speaker for audio and music appllcatlons. 
• 	 Power·on automatlC self-testing of system 

com ponents. 

American Color Graphics Card 
• 	 RGB and composite ourputs with 640 x 200 

pets. 
• 	 Use state-of· the·an technology GATE 

ARRAY LOGIC to Increase n:liabllity and 
reduce cost. 

American Monochrome Card 
• TIL output 720 x 350 pels with 25 llnes x 80 

column. 
• 	Bu il t·ln para.Del printer port. 

The Perfect Solution 

American Hard Disk System 
• IOMB Hard Disk System 
• 20 MB Ha.rd Disk System 
• 20MB Hard Disk for AT 
• 40MB Hard Disk for AT 
• 1.2 MB Drive for AT 
• 360KB Drive for AT 
• 360KB Drive for XT 

Ammcu XT/JU" Penon.al Computers &. 

PHtpherah are disttlbuted by: 


P.C. LAND. !NC.. Tustin. CA (714) 730-6n3 
CTXT SYSTEMS. Chm'Mlrth. CA (1118) W!l..fJm 
PC SYSTEM DESIGN. Pa5a<kna. CA 

(1111) 792-aa&9 

RGB COMPUTING. G~ CA (1111) 240-0422 

ASCOT ENGIN"EERING. INC., Edmonwn. Cm.iWt 
(<!03) 4:38-0994 

MICRO CONflGlllW10N 6AS1: INC- Brooklyn. 
NY (7111) 941 ·2512 

COMPUTER PERIPHERAL WAREHOUSE. INC. 
Deerfield Bch.. FL (305) 481 -21 70 

CUSTOM TECHNOLOGY. Houston, TX 
(713) !168· 21135 

!TM COMBl.NY. ~m. MA (617) 329·5799 

ANALYTICAL SYSTEMS CO.• Raleigh. NC 
(919) !151 ·8000 

HOUSE OF CABLES. Aurora. CO (303) 699·046& 

American XT - Mother Board 

American XT Personal Computer 
• 	 256KB user or random access memory RAM 

standard ... expandable up to 640KB on the 
system board. 

• 	 8KB permanent or read only memory (ROM). 
which contains the BIOS a.nd 56KB user 
usable. 

• 	 High-performance. high-speed. 16·blt 8088 
mkroprocessoc 

• 	 Eight expansion slots that ailow easy system 
expansion by using optional plug· in adapters. 

• 	 1Wo 360~ slim line dlskene drives to 
support slngle·slded or double-sided. 
double·dt!nslty 5'1. inch dJskenes. 

• 	Oplloo.al IOMB or 20MB ftxed disk drive. 
• 	 135W power supply 1 IOV/220V swHc;hable. 
• 	 Four layer mother boa.rd to increase system 

rellabillt}! 
• Spealler for audio and mu.sic appllcatlons. 
• 	 lbwer·on automatlc self-testing of system 

components. 

American Modem AM1200B 
• 	 Fu.Dy Hayes compatible With enhanced 

features. 
• 	 30011200 Baud Bell 103/212A 
• 	 lntelllgent·ad.aptlve·auto speed dial. 
• 	Call progress monitoring. 
• 	Free PC·TALK software. 
• 	SeU test at power up. 
• 	 FCC approYed. 

American 
COMPUTER i. PERIPHERAL. INC. 


2134 S. Ritchey St.. Santa Ana. CA 92705 

'D!l: (714) 545-2004 


FAX: (714} 545·2146 
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ANALYZING 

GOVERNMENT 


POLICIES 

BY Ross M. MILLER AND ALEXA NDE R s. KELSO JR. 

Economic modeling with Lotus 1-2-3 

THIS ARTICLE DEMO STRATES how 
a computer spreadsheet program can 
be used to assess the impact of a 
major government policy decision 
and illustrate ome general micro­
computer policy-modeling techniques 
in the process. The question we ex­
amine is the proposed funding of the 
env i ro nmental " Superfund ." In 
respon e to the public outcry re ult· 
in from the contam ination of Love 
Canal and the discovery of other 
abandoned toxic-waste dumps. Con· 
gress established a S l.6 billion Super· 
fund in 1980 to clean up hazardous 
wa te from ire where it was impo si· 
ble to identify liable parties and 
asse s chem for clean-up costs. The 
taxes that Finance Superfund expire 
on October l. 1985. unles Congress 
reauthorizes them. 

In the cour e of analyzing haz· 
ardous-waste si tes. the Environmental 
Protection Agency discovered that the 
problem is considerably larger than 
originally thought As a result. in 1984 
Congressional commi ttees con· 
idered a number of bills reauthoriz· 

ing the Superfund taxes and increas· 
ing them substantially. 

We analyzed the proposed tax in· 
creases as part of a study funded by 
Actamic Richfield Company lARCOJ 
and conducted under the direction of 
Yale professor Wil liam D. ordhaus 
and Management Analysis Center Inc 
(see reference I ). The goal was to 
compare the tax in que tion with 
other taxes that would meet the same 
revenue targets. We simulated the ef· 
fects of the tax by modeling the 
markets in which the tax is levied and 
the related markets where spillover ef­
fects occur. 

The Superfund taxes are levied prin· 
cipally on the production of bulk 
chemical feedstocks that are the up· 
stream predecessors of many toxic 
wastes. One of the taxed chemicals is 
propylene. wh ich is not a hazardous 
as some of its downstream deriva· 
tives. such as phenol {carbolic acid). 
the chemical that binds plywood 
(figure I ). Other derivat ives of 
propylene. such as polypropylene ta 
plastic film that is u ed in packag­
ing). are safe enough for household 
use. 

Although a tax on propylene raises 
revenues. it does so by raising the 

price of propylene and. indirectly. the 
prices of all products made from pro­
pylene. whether they are hazardous 
or not. ARCO asked us to analyze the 
economic effects of the Superfund tax 
on the petrochemicals markets and to 
compare the feedstocks tax with taxes 
on the hazardous downstream deriva­
tives. 

In this article we present two 
models that we developed using 
Lotus 1-2·3: The tax-incidence model 
considers taxes and spillover effects 
in a number of related domestic 
markets; the in ternat ional-trade 
model takes the petrochemicals 
markets in the rest of the world into 
account. The models presented here 
are essentially the same models that 

lc<>11li"utdl 
Ross M. Mi/Irr is an assislanl professor of 
finance and economics in lhe School of 
Ma11aqemen1 of BostJn University (704 
Comm011~alth Ave.. Boston , MA 02215 1 
He is currently sludljing the applications of 
arli{icial intelligence to fiis field . 

AleX11nder S. Ki/so Jr. is an associate of 
Management Ana/ljsis Cen1er (12 4 Ml. 
Auburn SI.. Cambridge. MA 021381 Hr 
specializes in strategic p/anni11g. 
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Figure I: The propl)lene-plrenol productio11cl1ai11 . 

Figure 2: The bridge analogy for econom ic interactions 
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orme the n lytic ent rpiece of th 
study we wrote for ARCO 

ECONOMIC MODELS 
In general . modelin is a me ns of 
taking a complex i uarion and cap­
turing its essence ormally Often he 
natur of the mod I that i produce I 
depends on the qu stions one wis es 
to explore with the model. Becau e 
the effects or a new tax on upstream 
or downstream market can be epa­
ra ed from it effect on interna tional 
trade. we develop eparate mo el t 
exami ne the two is ue 

The complexi ty o economic 
models used ror policy simulation can 
be con trolled in two way First. the 
range of economic activity that th 
model comprises c n be limited t 
tho e activiri s on wh ich the impac 
of the policy i significant. Second. the 

D NONHAZAROOlJS 

0 HAZARDOUS 

VERY HAZAROOlJS 

inc ccion among the ctivitie hat 
ar included in the model can be re­
.,tricte Although every ec nomic ac­
tivi y depen directly r in irectly on 
e ery other activi ty. the art o e i n­
in an effective economic model con· 

f finding the important activities 
and cermining rhe cri tical lin ks be· 
tw n chem 

The validi y of an economic model 
d pend. on how well it its economic 
reality. Na tur lly. a model that o r· 
·1mplifies a itu tion will n t b able 

present a v fid refl ct i n f that 
ituacion. 
Complexity alone. however. does 

not ensure the validi ty of the model. 
Validi ty also depends on the degree 
to which the model has a behavioral 
ba is. The type of behavior that eco­
10mic model can mo t ea ily cap­
ture are optimization nd competi· 

tion. Model that rely imply on the 
extrapolation of past actions into the 
futu re withour concern for the 
behavior that influenced tho e ac­
t ion are likely to be invalid repre­
sentations of the economic situation 

The methods of economic mod I· 
ing that we employ are analogous to 
the classical methods of the physical 
ciences. (Beginni ng in the late nine· 

teenth century. mathematica l econo­
mi t adapted physica l model ­
particularly those from mechanics. 
fluid dynamics. and thermodynam­
ics-to economic life. The idea of 
re ource " flow ·· is so closely 
modeled on the flow a fluid that 
om economists have de igned 

hydraul ic devices that simulate the 
flows of goods and money in an eco­
nomic system.)The behavior of sellers 
generates an economic force­
upply-chat i opposed by an eco­

nomic force exerted by buyer ­
demand. Equilibrium in a market is 
analogous to equilibrium in a physical 
ystem: it occurs when all forces are 

in balance. 
The models developed in thi arti­

cle all examine how the imposition of 
a new tax is spread th rough connect· 
ing markets. The connections between 
markets are simila r to connections 
between the members of a bridge 
tfi ure 21. The downward gravitational 
force of the person on the bridge is 
not borne entirely by the member 
directly below: rather. it is distributed 
through the adjoining members. The 
tructure of rhe bridge determines 

exactly how the weight o the person 
exert tress on each member of the 
bridge. 

A tax may be viewed as an eco­
nomic force exerted on an economic 
structure. The tax is not borne solely 
by the product on which it is levied 
bu t spread to market related to it 
The bridge analogy is imperfect. how· 
ever. because the links between 
market may imply a far more com­
plex structure than the simple linear 
tructure of an idealized truss. on ­

thele s. the equilibrium condi· 
tions-that supply and demand be 
equal in each market-lead to a sys· 

(co11!m t•cd~ 



Non-stop 
to 


The XENIX market is taking 
ff. To k p up you've got to 

convert your MS ...DOS software 
to run on the new, faster 80286 
machin . Quickly. Efficiently. 

Nobody makes porting 
ftwar t the XENIX environ­

m nt a a y as Microsoft; you 
simply recompile the original 

urc c d . 
Our full...£ atured XENIX 

languag u commands and 
yntax identical to their 

MS...DOS siblings. So you don't 
have to rewrite your program to 
move it. 

Wh ther your applications 

~re ~ritten MICROSOFT. 

in· Micro ft The High Perfonnance Software"' 

v r ion of Pa cal, BASIC, 
COBOL or FORTRAN, we 
hav the elution to your trans ... 
portation problems. 

For th name of your nearest 

Microsoft dealer call ( 800) 
426-9400. In Washington State, 
Alaska, Hawaii and Canada, call 
(206) 828--8088. 

Overall features of XENIX Language 
• hell support of ncronous and a yncron u ta k . 
• Support of pipes for interproc cornmunicati n a a 
generalized 1/0 d vice. 
•Record and file locking: 

- For sequencial. random. dynamic and l AM file . 
- Bl ked or unblocked fil read . 
- Deny access. deny read and deny write lock level . 
- Automatic or manual rec rd and file locking of 

ISAM files. 
Microsoft FORTRAN Compiler 
• Based on A I 77 x .9-197 tandard . 
• Single-and double- redsion f. r both real and complex 
data types. 
• Mach packages: 2 ·uppon. alremarive fa r math and 
BCD decimal mach. 
• large program uppon. 
Mic rosoft COBOL Compiler 
• High Level 2 A I 74 randard fearures. 
• Multi-key ISAM wich plit key . alternare ke and 
duplicate keys. 
• lntcractivc extend d sere n section. 
Microsoft BASIC Interpreter 
• randard Microsofc BA IC. 
• upporcs rrace. sing! rep and immediate execution . 
• Supporrs random. dynamic, I AM an quential 
file 1/0. 
Microsoft Pascal Compiler 
• AN I and I 0 standard with extcn ions. 
• Math package : 2 7 support, ahemati c fa t math and 
BCD decimal ma ch . 
• larg program supporr. 

/o.hcro><.•ft. X EN lX and M • ore r<~mcrcd tr.Kkmmlc.< •nd 

Th.. H1~h r..-r mmon c Ir • " ' 1s tndem~rk rMicrosoft rporn11on. 
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tern of equations whose solution in­
dicates how the tax will be borne. 

SPREADSHEET SOWTION 
M ETHODS 
Spreadsheet are particularly well 
suited to economic modeling. Unlike 
mo t procedural languages. such as 
FORTRA . a preadsheet enables you 
o bu ild a model one piece at a time 

because you can ee the calculated 
results from each step automaticall y. 
It is less work o verify the model out­
put because you can see your inter­
mediate ca lcula tions. I is also less 
bother to enerate report because 
you can ea ily change th report for­
mat. Input forms are also easier to 
generate. aturally. spreadsheets are 
more special ized computational tools 
rhan procedural I ngua e and o are 
not sui ted for models that do not fi t 
into the preadsheet mold. Model 
that cannot avoid extensive us of 
matrix algebra, for example. are 
generally not suit d to spreadsh ets. 

Before examining the tax incidence 
models. it is worth spending some 
time wi th a model of a single market. 
Table I give a spreadsheet that ex­
amines the direct effects of the pro­
pylene tax on the propylene market 
alone Thi spreadsheet developed in 

Lotus 1-2-3, will run with little or no 
modification with most spreadsheet 
software. Computed answers may dif­
fer slightly on some spreadsheets 
because of differences in rounding. 
!Editor's note: All spreadsheet templates 
discussed in this art icle are available for 
downloading from BYTE11el Listings al (617] 
86 l ·97 7 4 in Lotus WK.S file format and in 
ASCII formal for porting to olher spreadsheet 
so ftware.I 

The equation that gives the upply 
o propylene is 

where P is the price of propylene. 0 
is the quantity produced. and T is the 
tax This supply curve, like the others 
discussed in this arti cle. is derived 
directly from the cost structure of 
existing propylene-producing facilities 
in the U.S. To simplify the computa­
tions. we use a linear approximation 
to this cost-based suppty curve. 

For the propylene market in isola· 
tion. the demand for propylene is 
given by the equation: 

where P is the price of propylene. 0 
is the quantity purchased. and cand 
dare parameters. To illustrate spread­
sheet solution methods. we can rear-

able I : A model of lite e{fecls of the propylene tax 011 Ifie propylene market 
alone. 

A B c D E 

1 INCIDENCE OF PROPYLENE TAX 

2 
3 Supply Intercept 283.6640 
4 Supply Slope 0.03634 
5 De nd lnercep , 188 56 
6 Demand Slope - 0. 12 
7 
8 New Tax 0 
9 

10 Algebraic 
1 P ice 494 
12 Ouan!I y 5788 
13 I erat1 ve 
14 P1 1ce 494 
5 Ouant1y 5788 
6 Adaptive 
7 Price 494 
8 Quan 1ty 5788 
9 

20 
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Cell 
83 
84 
85 
86 

68 

8 11 
B 2 

B 5 
8 16 

819 
820 

Contents 
283.6640 

0.03634 
, 188 56 
-0 2 

0 

(83 + 88-84 ·as186J/( -84186) 
(811 -85)186 

+ 63 + 816 "84 + 88 
(815-85)186 

(63 + 620"84 + 819 + 88)12 
{(B 19·85)186 + 820)/2 

range this demand equation as 
follows: 

O,.,,,p - (P,.,op - cl I d. 

This equation is a linear approxima­
tion to the demand curve around the 
current price. 

At the bottom of table I are three 
ways to solve for the equilibrium price 
and quantity of propylene. given the 
parameters of supply and demand. 
The solutions in the table are the ac­
tual 1983 price (in dolla r per metric 
ton) and quantity (in thousands ot 
metric tons) . Although table I shows 
equil ibrium with a tax or 0. changing 
the entry in the tax rate cell wil l. in 
turn. change the result ing price and 
quantity for propylene. 

The first method is algebraic. We o b· 
tain this solution by solving the upply 
and demand equations algebraically 
for their two un knowns-price and 
quantity. While th is method i prob­
ably the fastest way to olve two equa­
t ions with two unknowns. it quickly 
becomes impractical as the number of 
unknowns grows beyond two. 

The second method is iterative. 
Price is fou nd by calcu lating the sup­
ply equation given above. using the 
most recent iteration of quantity as an 
input Quantity is found by calculating 
the rearranged demand equation 
given above. using the most recent 
iteration of price as an input To find 
the solution. we must repeatedl y re· 
calculate these two equations until 
price and quantity converge. (In Lotus 
1-2-3 . you simply press the Cale func­
tion key to recalculate the spread· 
sheet.I The iterative solution i 
another example of the Gauss-Seidel 
method that Ian-Henrik lohansson 
used to solve macroeconomic models 
(see reference 2). Unfortunately. this 
method exhibits problems converging 
that generally preclude its use in 
models like ours. 

The third method is adaptive. which 
is iteration with lagged adjustment. It 
converges in instances when the 
iterative method does not The disad­
vantage to using th is method is that 
it converges more slowly than rhe 
iterative method. when both con­

1co111111ued1 
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verge The i erative method use on ly 
he currcn price co reca lculate quan­
1ty and vi e versa. The lack of dump­

ing in t e ccur i rn thod is what 
-.;ometimes cause it to diverge_ The 
rl <J P ive me h d reduce oscillations 
by dveraging the newly com puted 
value or price or quantity with the old 

:\.tore complex way of ensuring 

convergence are also pos ible. but 
they all have in common that old 
value are used to moderate the up­
da ing process. 

TAX INCIDENCE ACROSS 
MARKETS 
The model of a single market provides 
ome insight into how a tax on pro· 

Table 2: A model of Ure across-market effects of Ifie propijle11e tax. ig11oring 
11111·rn11t icmal tradt• 

A 8 c D E 
FOUR SECTOR MODEL OF TAX INCIDENCE 

2 
3 Propyle e Polypropylene Cumens Pheoo1 
4 
5 983Quan1 y 578800 577.33 1215.00 969.00 
6 983 Price 49400 803_00 507.06 573.20 
7 
8 Supply lntercep1 283.66 197.38 480.94 300.23 
9 Supply Slope 0.0363 0.0510 0.0215 0.0370 

10 Demand lntercep1 991 .94 1063. 2 
Demand Slope ·012 -0.51 

2 
3 Ta Rae 1382 0.00 0.00 0,00 
4 New Tax 1n $/MT 987 0.00 0.00 0.00 
5 

16 After·tax Ouant1 y 567"7.47 154092 120851 96383 
17 % Change -1 91% -2.31% -0.53% -0.53% 
8 A er- ax P ice 49985 807.36 509_26 575.82 

19 % Change 18% 0.54% 0.43% 0.46% 
20 

Table 3: Tfre sµreridslleel cell defi11itions used to create the table 2 model. 

85 5788 86 494 

B8 + B6-B9·85 B9· 003634 

8 3 4.87 8 4 (813-4 87)/(2000/2204.623) 
8 6 (1 063 ·C 6+0.4 · 016) · (851( 0631 · CS + 0.4·05)) 8 7. (816 - 85)185 
B 8 + 88 + 89 •B 6 + 8 1<1 8 9- (818 - 86)186 
cs 577.33 C6: 803 
CB +C6- C9 ·C5-1 0631 · 86 C9: 0.05 1 
C10 + C6-C11 •CS C11 - o_1 97854453 
C13 O c, 4 + c131(2000/2204 623) 
C16 (C10-C8 -C 4- 063 · 818)/(C9-C1 C17 (C16-C5)/C5 
C18 + C10 + C11 ·C16 Cl 9· (C18-C6)/C6 
05 12 5 06: 507.06329 
08 + 06 - 09·05 09: 0.0215 
013 0 D 4: + 0131(2000/2204.623) 
D 6 (E 6/ES)·DS D 1 · (016-05)/05 
0 8 + 08 + 09 · 0 6 + 04 ·(818-86) 019- (018-06)!06 
ES 969 E6: 573.20198 
ES + E6-E9 · E5 - 0 48 · 86 E9. 0_037 
E10 + E6-E 1 · ES E . - 0.5055894966 
E13 0 E 4 + E13/(200012204.623) 
E16 (E 10 - ES - E1" - 0 48 • 8 8)1(E9 - E 1l E17 (E1 6- ES)IE5 
E1 + E1 0 + E1 · E16 E19- (E 18 - E6)1E6 

pylene affects the propylene market. 
but it is not suitable for comparing the 
efrects of a tax on propylene to those 
of a tax on hazardous downstream 
products. such as phenol. Doing this 
requires modeling the markets for 
propylene's derivatives. The spread­
sheet described in this section uses 
a hybrid of the algebraic and iterative 
solution methods. The algebraic 
method is used to compute the price 
and quantity within a market. and the 
iterative method is used to compute 
effects across markets. 

The Lotus 1-2-3 spreadsheet we 
used is shown in table 2 (see table 3 
for a template of this spreadsheet). 
This spreadsheet has four columns for 
the calcu lations. one for each 
chemical in the production chain . The 
first two rows of numbers give the 
1983 quantities lin thousands of 
metric tons) and prices (in dollars per 
metric ton) . The next block of four 
rows gives supply and demand pa­
rameters. The absence of demand 
parameters fo r propylene and 
cumene is an important aspect of this 
model and is discussed below. The 
supply and demand intercepts are 
unknown. computed by the spread­
sheet from the 1983 prices and quan­

(continued) 
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tities and the slope parameters. 
Tax rates are entered in the next 

block of two rows. Congress sets tax 
rates in dollars per English ton rather 
than dollars per metric ton. The Con­
gressional rates are entered in row 13 
and the conversion to metric is per­
formed automatically in row l4 . Pro­
pylene is the only one of the e 
chemicals that was taxed in 1983: the 
tax rate was $4 .87/English ton. The 
tax rate entries in table 2 are those 
in a congressional bill discussed 
below. 

The last rows give the computed 
quantities and prices and their 
changes relative to 1983. The directed 
graph in figure 3 shows how the major 
cells in the spreadsheet are linked 
together. An arrow from one variable 
to another. such as from the tax on 
propylene ITP'•P) to the price of pro­
pylene IPp,.p). indicates that the first 
variable is used to compute the sec­
ond. This directed graph does not 
describe the actual process by which 
the markets arrive at an equilibrium 
but gives a way of computing the 
equilibrium through iteration. It is 
considerably more difficult to build a 
model that accurately simulates 
market dynamic than to bu ild 
models. such as those discussed in 
this article. chat compare equilibrium 

situations. Indeed. because chemical 
markets tend to adjust very rapidly. 
there is little value in modeling the ad­
justment process. For markets that ad· 
just slowly. such as labor markets. an 
accurate description of the adjusc­
ment process is a critical part of the 
modeling procedure. 

The simplest link in the production 
chain is between propylene and poly­
propylene. Based on industry data. 
our estimate of the demand for poly­
propylene in 1983 is 

Ppor,, = 991 94 - O.l 2 x Opor,, 
The structure of the spreadsheet 

reflects the structure of the produc­
tion chain. Since propylene is a raw 
material used in polypropylene pro­
duction. the price of propylene affects 
the cost of producing polypropylene 
and. therefore. the price at which 
polypropylene will be offered for sale. 
It takes about 1.06 tons of propylene 
to produce I ton of polypropylene. so 
in 1983 about $52 5 ($494 x 1.06) of 
the cost of producing polypropylene 
went to cover the cost of the pre 
pylene raw material. The link between 
the two chemicals is expressed in the 
equation for the supply of polypro­

pylene: 


Ppar,, - 197.38 + 0.051 x Opo,, 

1.0631 x PP'•P 

Thls supply equation for polypro­
pylene was generated from the costs 
of all United States polypropylene 
production facilit ies in the same way 
chat the supply of propylene was. 
These supply and demand equations 
can be solved algebraically for the 
quantity (cell Cl6J and price 1cell Cl8J 
of polypropylene: these equilibrium 
values depend on the price of pro­
pylene. which is computed elsewhere 
in the model. 

ow we turn to the market for pro­
pylene. The supply equation is 

P,,,0 ,, .. 283 .66 0.03634 x O",op 
+ Tp,op· 

where the parameter values have now 
been entered la - 283.66 and b = 

0.03634) . 
Because propylene is a petroleum 

product. the price of oil affects the 
price at which it will be produced for 
sale. but we can abstract from that ef­
fect for two reasons. First. propylene 
production uses a very small portion 
of the total oi l used in the United 
States. so the feedback from the pro­
pylene market to the crude oil market 
will be extremely small. Second. the 
policy question at issue is the dif­
ference between taxing upstream 
feedstock petrochemicals like pro­
pylene and taxing hazardous down­
stream products Hke phenol. Changes 
in the price of crude oil will change 
the prices of these chemicals but will 
have little effect on the difference be­
tween the two taxes. 

Propylene is used to make polypro­
pylene and cumene. and these prod­
ucts account for about 37 percent of 
alt propylene use. We assume that the 
demand for the other 63 percent of 
the propylene produced changes pro­
portionally to the demand from the 
polypropylene and cumene pro· 
ducers. As a result. we can write the 
equation for the quantity of pro­
pylene demanded as 

Op,Op = 11.0631 x Q"°'' + 0.4 
o.w... )10.37 

where 1.063 1 is the conversion factor 
from propylene to polypropylene, and Figure 3: A directed grapft for tfie lable 2 model of tax incidence. ignoring 
0.4 is the conversion factor from pro­intemalional trade. 
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pylene c m n . 
The li nks betw en propylene and 

cumen an b tween cumene and 
enol are analogous o those be­

\ een propylene and polypropylene. 
Be use 97 percent of cumene i 
u~cd in the production o phenol. he 
c mcne market is essentially a con· 
dui between the propylene and 
phenol markets. 

w that we have set up the model. 
v can compare the effects of a pro­
pylene tax with a phenol tax. All that 
i necessary co make these compari· 

n is to substitute the proposed ax 
rat in row 13 or the spreadsheet and 
hen recalculate the spreadsheet o 
ind the new equilibrium. (Lotus 1·2·3 
requires about 30 iterations for the 
preadsheet to converge.) At the time 

of his study. the principal bill before 
Con ress reauthorizing Superfund 
IHR 5640) proposed an increase in 
the tax on propylene from 54.87 per 
ton o 513 .82 per ton. The proposed 
tax increase would raise 556 million 
in additional taxes for Superfund each 
yea r. based on 1983 figu res. A tax on 
phenol that would raise an equal 
amount or new reven ue would have 
o be et at 559.75 per ton. 
Figure 4 shows our model's predic· 

ions for the proposed tax on pro· 
pyl ne and the equivalent tax on 
phenol Taking into account the feed ­

.... ... 
z z 
u PROPYLENE ~ POLYPROPYLENE u PHENOL 
IZ .. "' 
"' ::: "' .."' w 

100 lOO IO I 100 99loo 

D NO TAX INCRE ASE D PROPYLE E TllX ~ PHE OL TAX 

Figure 4: Tiie effects 011 production of prop1J/e11e. po/!Jt1TOP!Jle11e. a11d phenol from a 
S 13 . 2-per-En1/1sh-1011 ta.~ 011 propylene vers11s a tax on p(1e11ol lf1al ra;ses Ifie same 
ta~ rr1'i'11ue 

back effects on downstream market . 
we find that increasing the tax on pro­
pylene increa es the price or pro­
pylene by 1.2 percent and reduce it 
production by 1.9 percent. It reduces 
the production of hazardou ph nol 
by 0. 5 percent. The phenol tax 
reduces production or phenol by 
more than 12 percent. 

Figure 4 shows an interesting exam­
ple of the feedback effects of the 
model. Because the tax on phenol 
reduces the production of phenol. it 
affects upstream markets. too. reduc­
ing the demand for the raw materials 
u ed to produce pheno'- One of these 
is propylene. As a result of the reduc­
tion in the demand for propylene. its 
price falls. resulting in an increase in 
the production of other propylene de­
rivatives. represented here by poly­
propylene. The phenol tax has 
sti mulated the production of less 
hazardous substances at the expense 
of more hazardou ones 

TAX INCIDENCE WITH 
FOREIGN TRADE 
Clearly. a tax increase puts U.S. 
chemical manufacturers at a distinct 
disadvantage in the world petro· 
chemicals market rela Ive to foreign 
producers who do not face the ne\ 
tax. In an effort to minimize the trade 
effects of the proposed taxes on 

.... 
z... 

primary petrochemicals. the Super­
fund tax law includes a tariff on im· 
ported petrochem icals at the same 
rate as the tax . 

To show the downstream effects of 
such taxes. we modeled international 
trade in benzene and its derivative. 
styrene. Styrene is used to produce 
a variety of plastics and synthetic rub­
bers including Styrofoam: these 
materials are included in the model 
through the demand for styrene. The 
benzene-styrene model provides 
some features that help to demon­
strate how introducing foreign trade 
into an economic model makes it far 
more complex . 

Even if the world is divided into just 
two parts-the United States and all 
other countries-we must model two 
production sectors and two consump· 
tion sectors for each product. The 
smallest model that shows the effects 
of the taxes on foreign trade consists 
of eight sectors-four for the primary 
product and four for its downstream 
derivative. 

The spreadsheet in table 4 gives the 
model of trade in benzene and 
styrene. The directed graph in figure 
5 summarizes the model. In this 
spreadsheet. "Other" refers to non­
U.S. production. The main part of this 
spreadsheet resembles the incidence 
model of the previous section: how­
ever. because of the complexity of 
this spreadsheet it requires a number 
of auxiliary variables. The principal 
difference between the two spread­
sheets is that each column in the in· 
ternatlonal trade spreadsheet repre· 
sents two market sectors. For exam­
ple. the first column of numbers gives 
U.S. consumption of benzene at the 
top (row 5) and U.S. production of 
benzene at the bottom (row 20). (Note 
that. without trade. consumption and 
production are equal.I 

This model calculates consumption 
in the United States and abroad 
similarly to the tax-incidence model 
above: then it uses the relative levels 
of U.S. and world prices to determine 
how consumption is split between 
domestic and foreign producers. 
1World prices in this model are 
weighted averages of the prices of 
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non-U.S. producers.) 
The prices used include transporta­

tion costs from the producer country 
to the consumer country. The ability 
of a country to substitute the petro­
chemicals of one country for those of 
another is greatly limited by the ~igh 
cost of transporting petrochemicals 
(over SIOO per ton on some routes) 
relative to production cost The 
statistical estimation of an equation 
for trade shares explicitly accounts for 
transportation costs and the existing 
pattern of petrochemical trade. 

The first set of auxilfary variables 
gives the estimated coefficients for 
the trade share equations in row 19. 
Because the United States exports so 
little benzene. we used a logistic func· 
tion to estimate the trade shares of 
non-U.S. petrochemicals. The logistic 
function captures an important ele­
ment of the decision to import or ex· 
port When domestic and foreign 
prices are quite far apart. changes in 
prices have little effect on trade. but 
when they are close together. changes 
in prices can have a considerable ef· 
feet on trade. 

The complexities of this spread­
sheet are such that ~imple iterative 
calculation . even with exact solutions 
for each consumption sector. does 
not always converge. 

The spreadsheet. however. forces 
convergence in three v1ays. First. con­
sumption quantities and prices are 
computed adaptively. as previously 
discussed. The adaptive nature of the 
model is reflected in the closed loop 
at each quantity and price in the 
directed graph in figu re 5. Second. the 
ranges of these values are limited by 
one set of auxiliary variables. Third. 
another set of auxiliary variables was 
used to calculate the 1983 baseline 
values used in the spreadsheet 
separately. 

The spreadsheet in table 4 shows 
the effects of an SI 1.03 per metric ton 
tax on benzene that was proposed in 
Congress. The spreadsheet is de­
signed to include automatically the 
tariff on U.S. imports of benzene. The 
direct effect of the proposed tax is to 
increase the price of U.S. benzene by 
almost 2 percent and decrease con-

Table 4: A model of Ifie across·ma,-ke1 effects of t 1e benzene lax. extended to 

incorporate i11ternalional trade. Cell·contelll dala is available from BYTEnel 

Listings. 


' A B C D E 
l TAX INCIDENCE WITH FOREIGN TRADE 
2 Benz. US Benz. Other Styr. US Styr. Other 
3 
4 1983 Ouantrty Consumed 3991 .00 1025.00 2440.00 5337.00 
5 1983 Pnce 460.25 45962 647.50 71587 
6 
7 Supply Intercept 412.07 426.70 163.25 231.96 
8 Supply Slope 0.0119 0.0030 00004 0.0002 
9 Demand Intercept 2960.00 3272.53 

10 Demand Slope -0.95 -0.48 
1 
2 Tax Rate 1 03 0.00 0 00 

13 
14 After· ax Quan 11y 386373 11186.49 2430.16 5335.34 
15 % Change -3.19% 1.46% - 0.40% -003% 
16 After-tax Price 469.17 460.36 656.83 716.66 
17 % Change 1.94% 0.16% 1.44% 0.11% 
18 
19 US Share o Sales 90.61% 018% 97.69% 440% 
20 Production 3520.63 11529 58 2608.98 51 5652 

Figure 5: A directed graph for 1'1e table 4 model . incorporal l11g inlernalional trade. 

sumption by over 3 percent. Also. 
because much of U.S. benzene goes 
into production of U.S. styrene. the 
price of styrene increases and its con· 
sumption decreases. The magnitude 
of these changes is smaller for styrene 
than for benzene. reflecting their in­
direct nature. 

The effects of the benzene tax on 

foreign markets are less obvious. We 
expect the price of both chemicals to 
rise in foreign markets because higher 
pr ices st imulate product ion of 
benzene and styrene to replace im­
ports of the chemicals from the 
United States. The unexpected out­
come is the increase in foreign con­
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Numerical predictions 
of economic models are 
not always accurate. 

sumption of benzene in the face of 
the I 5 percent increase in i price 

This increa e 1 an important out· 
l'">me of the benzene tax and one tha1 

1s lik 1~1 to be overlooked without the 
use of an equilibrium model. Whal 
happen i chis: The cax on benzen 
rai es the US. price of it derivative 
tyrene. B cause there i no tariff on 
tyrene. the price increa e elicit in· 
·reased im rts of foreign tyren . A!> 

resu lt. the demand for foreign 
enzene increa es to upply raw 

material for the produc ion of styrene 
o export to the United tates. Thi 

dem nd increa e more than off et 

h demand reduc ion ha re ult 
lrom he price increa e. Oncidentall 
he model makes use of the ace tha 

imports of benzene d no go into th 
production of styrene.I 

MODEL V ERIFICAT ION 
The preadshee we have described 
rn hi article did not start out in heir 
final form. but ra her hey evolved 
rom a serle of earlier mo els. To 

ue te the e m els we had to te 
them ar ach tage in th ir d vet p­
ment Th ease with \ hich pr ad­
hee sen ble you to ary parameter 

made esting a fairly quick and ea y 
process. IThe Dara Table ci!ity in the 
Lo u 1-2-1 package \ as esp cially 
u eful in enerating large numbers of 
te t cases.) 

Preliminary te of a new ver ion 
of a mod I almost always produce 
esults that ppear counterintui ive 

You can o ten race the e nomalie 

to a impl bug in the spreadsheet. 
uch as an incorrect sign in an 

algebraic expression. Drawing the 
dlrected graph for a spreadsheet 
ba ed on Lhe formulas in its cells is 
n effect ive way to root out deeper 

logical error ; the directed graph ex­
poses the structure of the spread· 
sheet in a way that simply reading the 
cell formulas does not. 

Even after a thorough audit of the 
preadsheet. you may stilt flnd sur­

pri ing results. At this point. assum· 
tng you have round all the bugs. you 
have to question the model itself. The 
d tective work required to explain the 
resul force you. the model builder. 
to under tand completely how the 
model works. When the model is 
val id. the reason for the unexpected 
resu lt provides new insights. such as 
occurred when we discovered that 
both the price and quantity of foreign 
tyrene increased in the trade model. 

Otherwise. the unexpected result 
p int out the limitations of the 
m l and indicates directions for fur­
her refinement. 
Economic models are best at help· 

rng understand the net effects of a 
ch nge when here are multiple Inter­

ctions. In many cases. however. their 
numerical predictions are not very ac­
curate. The numerical results of the 
model presented in th is article are 
e timates. 

A discurbing-but in the face of ig­
norance. necessary-habit that 
economists have developed over the 
year is to verify their models by com­
paring the resul ts to those of similar 
mo els. Ar r we developed our 
mo els of the effects of taxes in the 
petrochemicals markets. we found it 
at least a little reassuring that a study 
done by the Stanford Research In· 
titute arrived at results of the same 

magnitude for tax levied even fu r­
ther upstream-on crude oil itself. • 

REFERE CES 
I Nordhaus. William D . and anagement 
Analysis Center Inc. F'i11mrci114 Superfund: A11 
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2 Johansson. Jan-Henrik ..Simultaneous 
Equations with Lo us 1-2-J ." BYTE. 
F bruary l 85 page 399. 
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SIMULATING 

THE ARMS RACE 


BY MICHAEL D. WARD 

In this model, military competition 
is based on weapons stockpiles 

SIMULATIO OF incernational rela­
tions has provided a convenient lab· 
oratory for the study of world politics 
during the last 40 years. Long before 
the ..increasing complexity" of the 
modern world became a catchword. 
many real ized that the verbal methods 
of analysis that dominated the study 
of politics for the previous 2000 years 
needed to be augmented with sophis­
ticated new approaches often em­
ployed in the so-called hard sciences. 

Few people today will argue that 
politics and physics present identical 
problem sets. yet they do have a num­
ber of si milarities. including both the 
difficu lty of experimentation and the 
importance of relatively rare and dif­
ficu lt-to-observe phenomena. In both 
areas-as well as in many others­
numerical analysis and computer 
simulations have become important 
methods of investigation . 

Simulation is generally useful in the 
study of systems that are poorly un­
derstood. complex. and data-poor. It is 
also valuable in situations in which ex­
perimentation is costly or impossible. 

H ISTORICAL OVERVIEW 
War games have a fairly long tradition. 
dating back in some form even 

beyond the war colleges established 
in the 1800s. Their major purpose has 
been to explore war scenarios that 
were too costly to pursue otherwise. 
The use of simulation in the study of 
world politics grew out of this tradi­
tion. coupled with the use of role 
playing and laboratory experimenta­
t ion in social psychology. 

In the 1950s. Harold Guetzkow engi· 
neered an "all-person·· simulation 
known as Inter-Nation Simulation 
(INS). marketed by Science Research 
Associates. that was widely employed 
as a research and educational device 
to study world politics. One of the 
basic ideas of INS was to provide a 
laboratory in which to study world 
politics. with the aim of creating more 
general theories about the behavior 
of nation-states and their decision 
makers. Based on an ini tial scenario. 
small teams of decision makers were 
assigned to function as heads of state. 
economic advisors. and foreign 
diplomats in forming alliances. estab­
lishing trade agreements. spending 
money on economic development. 
purchasing armaments. and the like. 
All of this had to be done under fair­
ly strict time constraints. 

At the end of each decision-making 

period. the dice were rolled. the cal· 
culating machines were cranked. and 
the "results" of these decisions were 
produced and distributed at the be­
ginning of the next period or year. 
Within a few hours. researchers could 
approximate several years of decision 
making. By introducing various con­
ditional scenarios. it was possible to 
conduct thought experiments in a 
systematic way within a simulated 
world. 

One famous study done in the 1960s 
examined the impact of nuclear pro­
liferation on alliances. While it was 
possible to speculate about the be­
havior of decision makers in a world 
of proliferating nuclear weapons. prior 
to the development of simulations it 
was not possible to study the be­
havior of decision makers. even surro· 
gate ones. under such conditions. 

Such simulations were widely em· 
ployed in teaching and research 
throughout the 1960s and 1970s. and 
they continue to be augmented and 
used within the policy and scholarly 

1conli11ued1 
Midiael D. Ward (Associate Professor. In· 
stitute of Behavioral Science. Universil~ of 
Colorado. Boulder. CO 80309) specializes 
in global modeling of world politics. 
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ARMS RACE 


Applications of the 

Richardson model 

tended to suggest that 
the U.S. and the 
U.S.S. R. were not in 

an arms race. 


mmu nities One rea on for their 
popularity i the highly complex na­
ure o world politic it elf. which ln· 

valve a large number of autonomous 
and emiau onomous aaor . Reliable 
data on he e rela[ion hip can be t 

e characc riz d a ither absen or 
o poor quali y and questionable be­
lievabi lity. The e characceri tics have 
co bined to produce a vast amount 
o verbal theo 'l that i retatively 
v gu and nonrigorou . although 
intere ting. 

The advent o the computer pro­
vided new directions in the 1970s to 
both the educational and research 
avenu of imulation in international 
relations. A computerized version o 
I S. known a SIPE R. wa produced 
in the early 1970 . It was the first com· 
pu ter si mu lacion model to focus 
pecifically on the political and eco­

n mic in teraction among nation . 
urremly. ·ome 20 or 25 ··global 

models." or computer simulation , ex· 
plore world politics in one form or 
another. Recently. the loint Chiefs of 
Sta f commi sioned a million-dollar 
mod I to aid in th ir 20-year regional 
pro jection of politica l and economic 
stability At the Science Center in 
Berlin . a team has been assembling 
a model. known as GLOBUS, aimed 

expl ring he political tresses and 
rain. that industrialized countries 

will ace in lhe next 2 5 year . In 
eneva a mall team of scien ists ha 
eveloped the I PEST model. which 

concentra e on the trate ic interac­
(ion<> amo ig uperpower .. In Moscow 
everal I al ode ls are b ing de­
l.:i p cl GI bal modeling nd the u 
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of compucer imulation ha become 
a ruly global activity. 

DYNAMIC ARMS-RACE MODELS 
One area hat has been avoided by 
mo to the I rge-scale global model­
ing efforts has been ar the heart of the 
mathematical and quantitative in­
vestigations of int rna tional relations. 
Aston ish ing as it may seem in 19 5, 
he global-doom model created at 

MIT in the early 1970s and discus ed 
m Dennis and Donella Meadows's 
Lm1i!s lo Growlft ( ew American Library. 
197 2 l did not even include arms races 

a potential problem area. The 
brains behind the original model. lay 
Forre ter. i curren tly work ing on ex­
actly thi problem. however. As de· 
scribed in Philip A. Schrodrs BYTE ar­
ticle f'Microcomputers in the Study of 
Politics: Predicting Wars with the Rich­
ardson Arm ·Race Model." July 19 2. 
page 108) ma thematical models of 
arms races were fi rst developed by a 
Quaker mathematician and meteorol· 
ogist. Lewis Frye Richardson . The 
eminal ideas from these early manu· 
cript have become well known a 
escriptions of ··how nations would 

act if they did not stop to th ink:· Work­
ing in differential-equation form. Rich­
ardson argued that decision makers 
in one narion will be th reatened by in· 
creases in the armaments that are be­
ing accumulated by a potemial enemy. 
Accordingly. they will begin to in­
crease their stockpi le of armament . 
which in turn is perceived to be 
threa tening to the other nation· de­
ci ion maker Thi i known a an 
action-reaction proce s and provides 
a relatively accurate description of the 
growth of military budgets in many 
nations of the contemporary world . 
Hi torically. it i a very accurate 
description f the buildup of weapons 
and mi litary budgets prior to many 
war 

Until r cently, three problems 
plagued conceptualizarions based on 
Richard on's notions. First. as with 
mo t ocial tern . intention i diffi· 
cu lt if nor impossible to ascertain from 
behavior. Does the U.S.. for example. 
increase its military expenditures be­
cau e it is ·· threatened" by simi lar in· 

crea es in the Soviet budget. or does 
the incremental process of budget ing 
rend to produce marginal increases 
regardless of what the ··enemy'" is 
doing? As the budget is formulated. 
decision makers often tend ro request 
and approve budgets that are equal 
to la t year's expenditures "plus a 
litt le more:· Thi incremental effect 
tends to make military expenditures 
go up in both the U.S and U.S.S.R.. for 
example. From rhe arms-race perspec­
tive, this would appear to be an action· 
reaction process when it could easily 
be solely the result of internal. bureau· 
cratic politics. Working in the late 
1970 . Charle Ostrom of Michigan 
State University produced an · inte· 

rated model of defense budget mak­
ing that took into account such de· 
cision-making practices. 

Second. applications of the Richard· 
son model (even with such modifica­
tions) tended to suggest that the U.S. 
and the U.S.S.R. were not in an arms 
race but that the two countries tended 
to ignore each other's military expen· 
ditures in deciding how much to spend 
on the military. In fact. one well-known 
and widely cited article concluded 
that ··we have tried again and again 
to test for the presence of arms com· 
petition or arms racing. and we have 
failed to find anything each time:· To 
even a casual observer of the inter­
national scene or anyone who has 
looked at the congressional testimony 
on defense expenditures in th is coun­
try. such conclusions were startling 
and tended to be rejected out of 
hand. 

Thi rd. most arms-race models 
focused their empirica l work on na­
tional defense budgets. Economists 
have been tremendously successful in 
convincing governments and other 
organi zations to col lect and produce 
data that is expressed in dollars or 
other currency terms. Despi te his con· 
ceptualization of "Armaments and ln­
ecurity:· even Richardson was forced 

to rely on how much was spent on the 
mil itary as the primary empirical in· 
dicaror o f defense effort. Everyone 
recognized the shortcomings of this 
approach (i t seems clear that a $1000 

tconti"ued1 
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Allen wrench wil l probabl y work no 
better than one co ting $2). but 
dollars are easier to compare than 
tanks or submarines. 

With the use of better data. deeper 
conceprual izations. numerical analy­
i . and computer simulation. a small 

group of scholars began to remedy 
these three prob! ms plaguing earlier 
work. In doing so. they developed 
dynamic model . which were non­
linear representat ions of the arm 
rac that incorporated elements or 
domestic and international politics. 
Mo reover. data not onl~1 on budgets 
but also on armaments was collected 
and used in the e models. To do thi 
it became neces ary and desirable r 
u e computer imulation. 

BOMBS, BULLETS. AND BUDGETS: 
A STOCK-FLDW MODEL 
One example that uses this strategy 
i a model I developed to analyze the 
U.S. and the Soviet Union. The ba ic 
idea of th is model is that military. 
strategic competition i based Oil 

weapons stockpiles. Pentagon deci­
sion makers are mainly interested in 
what weapons ystem th Soviet 
Union has at it dispo al or coming 

on line and less concerned with how 
many ruble are being spent to ac­
quire them. Thu . th is model focuse 
on he action-reaction of weapon . 
T rock are hought of he ac­
tual armaments. At the ame ri me. it 
c t money to produce these stocks. 
o the mili tary budgets repre enc the 

flow of financial resources that are in· 
ve ted in produc ing the weapons 
- oc pi le . Qui te simply. the Soviet 

ili tary decision maker. for example. 
migh t compare the lever of U.S. and 
Sovlet armaments. If ic is determined 
hat the U.S. has "more." this brings 

about an increase in the amount of 
money spent on weapons. which in 
urn would tin a few yea rs) cause the 

Soviet weapons tockpiles to increase. 
This seems closer to the original ideas 
of Richardson vis-a-vis the arms race 
and a more realistic portrayal of ac­
tual decision making in the defense 
ector. 
Expressed in differential equation . 

thi augmentation of the Richardson 
process wa originally suggested by 
Rein Taagep ra of the Universi ty of 
Cali ornia at Irvine. It ha four equa­
tions !table la). The fi rst two equa­
tions describe the changes in military 

Table la: T(1e Rei11 Taagepera augmenlation of tne Richardson arms-race modt?l 

[ l d ldt = k((1.0 + u) · Y - X) - a + g 
(2J dyldt .. I(( 0 + v) •X - \') - by + h 

where all variables are real·valued. 
and y are the defense expenditures o two na ions 

k and I are I e reac ion coeffic1en s 
u and v are the desired margins o safety 
a and b are the budget constia1nts 
g and h are the host1l1ty coef ·cients 

(3f dXldt = 	x - rX - f 
[4f dYldt .; 	 y - sY - J 

where X and Y are military s ockpi!es 
r and s are depreciation raies 

and; are fixed cos s 

Table lb: Tl1e e4t1alions of table la. expressed in the DAREP sinwlat ion 
la11gua9e. 

= K · (( l 0 + U) · CY - CX) - A ·X + G 
y ;: L •(( 1 0 + V) . ex - C}') - B •y + H 
CX. "' X - R ·CX - F 
CY= Y - S ·CY - J 

expenditures of two nations as they 
mon itor their enemy's mi litary stock­
piles in comparison to their own (plus 
ome margin of "safety"). These equa­

tions are constrained by past level of 
spending and fueled by hostility with 
the enemy. The last two equations 
describe the mi litary stockpiles as 
rhey depreciate and are replenished 
by defense expenditure . 

A slightly more complicated version 
of th is has been implemented and 
estimated via the use of computer 
simulation (see reference I for a de­
tai led discussion of this model). It is 
a nonlinear. concinuou -rime dynamic 
model that includes data on military 
expenditures and weapons stockpiles 
of the U.S. and U.S.S.R. during the 
post-World War II era. Most of the 
data has been taken from public 
ources such as the Stockholm In­

stitute for Peace Research lnterna­
tional 's yearly data book. World Arma­
me11ts a11d Disarmament. and the lnterna­
tiona1 Institute for Strategic Studies· 
annual Militar!I Balance. Data on Soviet 
expenditures is notoriously problem­
atic. and even data on the number of 
missiles and warheads is quite con­
troversial. Un like in some physical or 
biological sciences. direct observation 
and data collection is not really pos­
ible: however. considerable effort is 

undertaken to check the resu lrs of 
various modets using a wide variety 
of different estimates of mil itary ex­
penditures and armament stocks (see 
reference 2 for one such study] . 

THE SIMULATION MODEL 
This model was implemented in a 
conrinuous-time simulation language 
known as DAREP. which was devel­
oped by Korn and Wait at the Univer­
ity of Arizona (reference 31. DAREP 

is a very flexible language permitting 
ordinary differential equations to be 
easily studied and analyzed. It con­
sists of three major parts: a translator. 
a run-time library. and an output 
y tern. It is written in FORTR A 66. 

The user specifies a set of equations. 
ome of which may be first-order dif­

ferential equations. which are flagged 
with a "period:· Assuming real-valued 
var iables. the equations in table la 
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can be expressed easily in DAREP 
ttable I b). ote that CX and CY have 
been defined to distinguish upper· 
case from lowercase. The user would 
also pecify the initial values of X. Y. 
CX. and CY. as well as all parameters 
and the number of periods for the 
imulation to run. DAREP would 

translate this into a FORTRAN pro­
gram that was set up to use the run­
time library. consisting primarily of a 
variety of numerical-analysis tech­
niques for solvi ng differential equa­
tions. With a user-specified integration 
rule. or in certain cases a rule the pro­
gram decides is appropriate. the solu­
tion trajectories are provided for sys­
tems that effectively can be as large 
a desired. I ran a model with more 
than 400 ordinary differential equa­
tions. These solution trajectories are 
then available for display as tables or 
graphs. 

One reason this language is so facile 
i the ease with which nonlinear dif· 
ferential equations can be expressed 
and numerically solved. Another is 
that DAREP is an open system in 
which other FORTRA routines may 
be easily included. Even more impor­
tant is that DAREP provides up-to· 
date and tested numerical algorithms 
for solving differential equations. 
Often simu lation modelers assume 

SIMU L ATION 

MODEL : 

PARAMETERS : 

l 
PASS PARAMETERS 
TO SIMULATIC>ft 

GENERATE SOLUT ION TRAJECTORY 

x, 
PREDICTED 
U. S. DEFENSE 
EXPENDI TURES 

TIME 

I
MINIMIZATION PASS TRAJECTORY
STRATEGY TO ESTIMATION 

l
SELECT NEW PAllAMCTEllS 

EVALUATE SOLUTION TRAJECTORY

·~-rn-i"' PREDICTED ANO 
ACTUAL U. S. ! • ACT UAL 

2 • PREOICTEODEFENSE 
EVALUATE f'IT Of' MODE\. TO EXPENDITURES 
DATA USING G.OAL !'UNCTION 

. 
TIME 

ESTIMATION 

Figure I : A schematic represenlalion of tire author's optimizatio11·of-fil strategy. 

that differential equations are just like 
difference equations and thereby re­
discover the Euler first-order tech ­
nique for integration [reference 4). 
This technique is well studied in nu­
merical analysis and has two ma jor 
flaws. First. the error introduced by 
discretization !i.e.. choosing to set dr 
to 0.2 5. sayl can grow rapidly. even 
though truncation error approaches 
zero at each step. Second. and more 
problematic. is round-off error. On a 
Control Data Corporation machine 
with single precision. the recom­
mended step size is less than 6 x Io-s. 
While Eu ler's method is simple and 
straightforward. it is avoided in 
practice-except in numerical-analysis 
classes. 

DAREP provides more than 10 well· 
tested higher-order integration tech­
niques. including several Runge-Kutta 
methods. These can be used to accu· 

rately provide the solutions. The 
major pitfall of DAREP for new or 
potential users is that no one at Ari ­
zona ever bothered to write an intelli­
gible and informative manual. Other 
CSSLs (continuous system simulation 
languages) provide the same mecha­
nisms but are more cumbersome to 
use, if easier to learn. 

DYNAMIC TRAIECTORY FITTINCi 
Once a model such as this is devel­
oped. one important task is to deter­
mine the estimated values of the coef­
ficien ts and to determine the extent 
to which theoretical predictions match 
actual data. Typically. social scientists 
use some form of regression analysis 
based on least-squares minimization. 
The solution to the set of equations 
in table I is nonlinear. relatively com­
plicated. and creates a number of 

problems for tandard estimation 
strategies such as those found in 
widely available packages including 
SPSS and SAS. 

My strategy for estimating these dif· 
ferential equations involves merging 
a flexible optimization lor minimiza· 
tion) package with the simulation. A 
goal function is defined: For example. 
you might minimize the sum of the 
squared errors between he simula­
tion trajectories and the actual data. 
The minimizat ion package perturb 
the vector of parameters and eval­
uates whether the model fi t is improv· 
ing or deteriorating. It then pas es the 
new vector of parameters back to the 
DA REP system which once again sim­
ulates the trajectories. This iterative 
feedback process eventually converges 
to some local or hopefully global min ­

jcontmuedl 
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imum. Figure I show thi 
chematic form. Thus. i i 

lion traject rie to he i ferential 
equations that re fitted t the actual 
d t . within he constraint f the 
equations and parameter pa e. 

Several minimization program are 
available. Ml UITS. developed at the 

uropean Center or uclear Re· 
ea rch . i very Flexible and compati­

ble with DAR P. An evaluation or uch 

oftware and algorithm i ound in 
refer nee 5 L2SOL i a p rticul rly 
robu t alg ri thm for the e kind or 
problems and i available rom the 
N tional Bure u o f Standard A re· 
cem urvey of such algorithm i vail· 

bJe in reference 5. 
Fi ures 2 and 3 how th result of 

thi trategy pplied to my model of 
the U.S.-U.S.S.R. arm rac The 
~rnamic traj ctory-fitting t chniq u is 
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relatively successful: 97 percent of the 
variance in the data eries is "ex· 
plained.. by the model in a statistical 
en e. Substantively. lt produces an 

empirical ly estimated mod I that 
how the trong action nd reaction 

in weapon stocks !here nuclear and 
conventional) that ex ists between the 
U.S. and the U.S.S.R. 

ADVANTAGES AND 
DISADVANTAGES 
The nr t and foremo t advantage of 
thi strategy for me was that it 
eemed to fi t the problem. ot every­

thing can be expressed in similar for­
mul tion : how ver. DA REP and oth r 
CSSLs provide for inclusi n of di ­
crete mechani m such a witche . 
DAREP and its relatives are quite im­
ple. ub tituting the number-crunch­
ing power of mainframe computer 
or the ti resome work of olving dif­
erential equations. The dynamic 
trajectory-fining technique permits 
the development of statistical infor· 
11ation about rhe fir of such simu la­
tion model with reality. as we mea­
ure it. Thi technique provide an 

ea y interfa e to widely transportable 
code and subroutines. 

When you are done with the model 
f rmulation and estimation. you have 
an operational simulation. ·rypically. a 
good deal of social-science research 
ends \ ith the production of a table 
of coef icients and significance levels. 
A imulation permit one to probe 
the model more deeply in the exper· 
iment I sense. And it permits the in­
ve tigation f "what if" questions. im­
portant in and of themselves and as 
a check on the coherence of the 
mod I. What would happen to de· 
fense exp nditures i U.S.- Soviet hos­
tility doubled? Figure 4 show my 
imulation of the impact of increased 

U.5.-Soviet rivalry coupled with a U.S. 
trategy of "catching-up" with Soviet 

armament levels (reference 6). The re· 
suit is a doubling of armament levels 
by the end of the century. 

With the simulation model it is al o 
po ible to conduct ensitivity analy­
is on the model. fypically. this is 

done on a variable-by-variable basis. 
lco11H11uedl 
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Figure 3a: Actual and estimated U.S. ntililary stocks. 
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Figure 3b : Actual and estimated Soviet military stocks. 

However, what one is able to minimize goal function minimizes the fit of the 
can also be ma ximized. I have taken imulation an the data wi thin those 
he parame er-e timation s ra tegy con raints. Wh t this does is to 
bove and turned it on it head in cho e the wor t·fittlng model hat 

or er to probe the ensitivity of the \ ou ld typically be accepted by a 
simulation to the values o f its param­ tati tically cautious modeler. 

ters. This trategy constrains the op­ Figure 5 illustrates a three-dimen­
timization software to choos param· ional display of the worst-fit trajec· 
cter value that are within the 95 tories for a tock- flow arms·race 
p rcent confidence limits of tho e model. The ro ert ie or rror prop-
that were estim ted. However. the 1co111i1mea1 
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might require several centuries before 
it would return to some equilibrium 
path. Thus. even stable arms races. if 
such a term is not a contradiction. 
may be quite dangerous. 

On the negative side. at present 
these techniques are not really avail­
able on microcomputers. and even on 
big mainframes (such as a Cyber or 
Cray l estimation of compli cated 
models may require many cycles to 
complete. Thus. depending on the 
cost of access to such computing 
resources. it can be quite expensive. 
On the other hand. as computing 
power continues to distribute itself on 
desktops. I am relatively optim istic 
that such systems will become less ex­
pensive and more widely available in 
the near future (reference 7). Some 
CSSL.s are now distributed for IBM 
PCs. though they are very expensive 
and have a way to go before they can 
serve the simulat ion needs of 
modelers with ei ther large models or 
models that involve complicated 
estimations. • 
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agation in a dynamic model are shown 
by the expanding range of possible. 
acceptable trajectories. Another way 
of interpreting this high degree of sen­
sitivity of the model is substantively: 
mall modifications in the reaction of 

budgets to armament profiles may 
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Figure 5: A tfiree-dirne11sio11al display of Ifie worst-fit trajectories 1se11silivily a11alysisl 
for a st0<k-(1o111 arm5·race model of U.S. defense expe11dilures frorn 1952 lo 1979. Tfie 
two·dimensionaf tJrapfi s1ows wfrat you would see if you were standing on tfre Year axis 
of t 1e three-dimensio11al displa!J and dramatizes the effects of error propagat ion in a 
dynamic model. 

have future impacts that are quite 
dramatic. 

Eigensystem analysis is also pos­
sible through the DAREP system. It 
suggests that the arms-race model ex· 
plored above is marginally stable. but 
that once perturbed off its path it 
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lnlocmatlonCONFUSED Unfimrted Open Great Peachtree State of Realw 011d 

11us1 ~stems Plains Se~es 8 Ttle Art (MBSI) BPIOVER Accounts P~able '2H '411 14H •sn 1479 "575 '395 
Accounts Receivable '299 1409 '499 '389 '479 '575 '395 
Ftxed Assets 1411 'HIACCOUNTING 

SYSTEMS? 
We don't blame you, M's 


wtw we invite you to aive us a call. 

We' ve evaluated over SO o1 them and just 
because you can save a lot of money buying mall 
order shouldn't mun you have to sacrifice ser· 
vlcemWe want to take the time to asalst you 
before you buy. We realize that an accounting. 
system can add up t.o a sizeable lnYeStment and 
helping you end up with the right package for 
your money Is what doing business Is all about. 

General Led~er '299 '409 '499 '389 '479 '575 '395 
lnvento!i'. 1299 1411 '4H 'HI '471 "575 '131 
Job Costing 1409 '499 '389 '539 
Material Management '409 
Order En!!Z'.IProcessing '299 '409 '389 '479 '575 
Pa~I 130 ''" 1411 '311 1479 '575 '395 
Re~ort Writer '409 
Sales Invoicing 9389 '479 
Purchase Order En~ 409 
TCSC~entle~er System '1195 

JUST PARTIAL LISTING OF ACCOUNTING SYSTEMS· CALL TODAY! 

http:numtJ.er


DATA BASE MANAGEMENT 
CllOWl.EDWtAll SHI 
Clou1 2 145 
1.n fV 111 
R,Basa 4000 HS 
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E>ctencled Repor1 W11t!t 111 
Friday 111 
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MM!let Mg<. 1'111$ (De w Joou) ___179 
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DATABASE 
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Overview 171 
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PRINTERS• 
OIABLO 
36 .. S1229 
025 ·. 619 
630·API 1529 
630­ ECS ' • 1799 
EPSON 
L01500 51199 
Parallel Interface 79 
JX·80 599 
LX·80 .. 
LX·BD Tractor/Feeder 
RX-100 
FX·80 Plus· · 
FX-185 (New)"• 
JUKI 
6100 

265 
30 

399 
379 
569 

$439 
6300 799 
MANNESMANN TALLY 
Spirit 80 $279 
160 579 
180 849 
NEC 
2030'' $719 
2050'' 695 
3530 1329 
3550 1395 
8850'" 1949 
Plnwriter P2 • • 675 
Pinwriter P3 • • 895 
OKIDATA 
182P $239 
84-IBM 799 
192·1BM .409 
193P 559 
2410P 2295 
QUME 
Spnnt 11140 ' • $1299 
Spnnl 11155 • • 1595 
Spont 11190• • 2199 
SllVEll REED 
400 $279 
500 349 
550 449 
770 795 
TOSHIBA 
P351 Tractor $165 
P351 1375 
1340 779 
CITIZEN 
MSP10 $409 
MSP15 619 
MSP20 579 
MSP25 789 

PRINTER/PLOTTERS*
HOUSTON INSTRUMENT 
PC Plotler $475 

MONITORS• 
AMOEK 
Color 300 $255 
Color 500 389 
Color 600 479 
Color 71 O 579 
12" Green 300G 135 
12" Amber 300A 145 
12" Amber 310A 169 

ERAL HARDWARE ) 

MONITORS" (cont d.) MUL Tl -FUNCTION BOAROS (cont 'd.) MODEMS (cont d.) 

NEC 
JB 1201 5159 
JB 1205 149 
JC 1215 239 
JC 1216 399 
PRINCETON GRAPHICS 
RGB HX·12 $489 
RGBSR·12 599 
Scan Doubler Board 11o1SR121 _ 185 
Amber Max·12E 185 
QUA DRAM 
Quade hrom e 12" $465 
Ouadscreen 17" 1595 
Ouadchrome II 14" 465 
Amberchrome 12" 165 
TAXAN 
100G $125 
105A 135 
121 149 
122 149 
210 259 
420 409 
440 699 

VIDEO TERMINALS• 
ADOS 
A·2 Green S.465 
A·3 $.465 
ALTOS 
Smart II $695 
QUME 
OVT 101 ·Green 5345 
OVT 101 ·Amber 375 
OVT 1OJ·Green 810 
QVT 103·Ambe1 845 
QVT 108-Green 445 
OVT 108-Amber 515 
TELE VIDEO 
800 51220 
800A 975 
910 420 
910 + 555 
921 445 
922 750 
924 635 
925 695 
925E 595 
WYSE 
50 $485 
75 560 
ZENITH 
Z·22 $465 
Z·29 595 
z.49 lowest Price 

MULTl·FUNCTION BOARDS 
AST RESEARCH 
Six Pak Plus (64k) $259 
Mega Plus II (64k) 275 
Mega Pak (256k) $369 
Advant~e(128 J 429 
1/0 Plus I 135 
ORCHID 
Blossom ((}k) S235 
OU ADRAM 
Ouadl:loard (64 J S245 

STB 
Super Rio (64k) $329 
Rio Plus II (64k) 259 
Rio Grande 375 
Chauffeur Lowest Price 
TECMAR 
Captain (b4 J 5199 
COMMUNICATIONS BOARDS 

AST 
AST-5251 ·11 $699 
AST-S A $699 
AST-SSC 699 
ASf.3780 749 

GRAPHICS BOARDS 
AST 
Monograph plus $425 
Preview 279 
EVEREX 
Graphics Edl;je $375 
HERCULES 
Graphics Card $325 
Color Card 169 
MA SYSTEMS 
Peacock Color Board __$245 
PARADISE SYSTEMS 
Muits·Di sglay Card 
Modular raph1cs Card 89 
ge,11ons A&B__lowes1 Price 

ADRAM 
Ouadcolor I $195 
Ouadcolor II 465 
SIGMA 
Color 400 $549 
STB 
Graphics Plus II $315 
TECMAR 
Graphics Master S459 
TSENG LABORATORIES 
Ultra Pak $545 

MOOEMS 
HAYES 
Smartmodem 300 
Smartmodem 1200 
Smartmodem 12008 
Smartmodem 2400 
KENNSINGTON 
300 Baud Modem 
MICROCOM 
MacModem 

$205 
445 

__385 
719 

$95 

$449 
NDVATION 
Access 1·2·3 $475 
Smart-Cat Plus (Int.) 355 
Professional 2400 635 
Cat $375 
PRENTICE 
Popcorn XlOO 
Popcorn C100 
PROMETHEUS 
Pro·modem 1200 
Pro-Modem 1200B 
Mac Pak 

$379 
355 

$375 
319 
105 

QUADRAM 
Asher $395 
Ouadmodem n__Lownt Price 

·*Parallel Interface req...Ask sales agent 

RACAL-VAOIC 
Maxwell 1200 PC 
Maxwell 1200 V 
2400 PC 
VEN·TEL 
PC Modem Hall Card __$379 
PC Modem 1200 399 
1200 Plus 399 

BACK·UP DEVICES 
ALLOY 
PC Quick Tape (60Mb) _ $1719 
SYSGEN 
Image (1OMb) S835 

MOUSE INPUT DEVICES 
MOUSE SYSTEMS 
PC Mouse wlpa1ntbrush _ $139 
MICROSOFT 
M1crosolt Mouse (Senal)_ S149 
Microsoft Mouse (Buss) _ 139 

SURGE PROTECTORS 
KENSINGTON MICROWARE 
Master Piece S115 
CURTIS 
Diamond S39 
Emerald 49 
Sapphire 59 
Ruby 69 

KEYBOARDS 
ASSIMILATION 
Mac Turbo Touch S85 
KEYTRDNIC 
5150 $159 
5151 (Deluxe) 179 
51528 645 

MEMORY CHIPS 
64k (200ns) 535 
256k (150ns) 69 

DISKETTES 
l061CTRAK 5y," ·IDO'll. IUAllA.NlUD 

111... "''· .........., . 10 ....... 
20 + boxes _pe1 disk $2.35 

10-19 boxes _,per disk S2.50 

2-9 bOxes __JJer disk $2.99 

1 box per disk S3.99 


MAC OISKETTES 

Maxell 3'h'' (bOx ol l 0) __35 

Memorex 31/i' (bOx of I 0) _ 39 

3M3W' (box of I 0) 39 


MISCELLANEOUS 
ASSIMILATION 
Mac Daisywheel Connection _ $79 
INTERMATIC 
Mac phone $159 
MICRON TECHNOLOGY 
M1cron ~e $325 
MICROS FT 
Mac Enhancer $169 I 

OPTIMUM 
Mac Tote $65 

•Due to weight restrictions 

Printers and Monitors 


are shipped UPS...FREE 
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EPIAID 

BY ANDREW G. DEAN 

This series of programs helps construct models of disease 
from real-world epidemics 

EPIDEMIOLOGY. the study of disease 
and its determinants in a population. 
i the discipline underlying public­
health disease control. Ideally. the 
epidemiologist. as portrayed in an ex­
citing series of ankles by Berton 
Roueche 1see reference l). flie into 
cown from a distant point calms the 
populace. and then. like Sherlock 
Holmes. unerringly gathers all the 
vital clues and a few spurious ones 
until the cause of the epidemic 
become clear. Although luck and 
kill can sometimes produce chis 

result. the actual work of modern 
publ ic-health epidemiology involves 
more person-to-person interviewing. 
paperwork. statistical processing. and 
library re earch than the popu lar 
image conta ins. 

In technical terms. an epidemic i 
not necessarily an urgent. life. 
threatening. or even widespread 
threat to health. but it i 'the occur­
rence in a community or region of 
cases of an illness. specific health· 
related behavior. or other health­
related events clearly in excess of nor­
mal expectancy:· (See reference 2.) By 
this defin ition. an epidemic can in· 
elude any condition the epidemiol· 
ogist regards as unusual and worthy 

of investigation-including cardiovas· 
cular disease over the past half­
century. the consequences of smok­
ing. the sinking of the Titanic. famine 
in Africa. family violence. snowmobile 
injuries. or warts seen by family 
physicians. 

The process of epidemic investiga­
tion consists of entering a real-life set· 
ting. constructing a mental model of 
a disease and its hypothesized 
causes. gathering information from ill 
and well or exposed and unexposed 
persons. testing the model to see if 
it is ··correct: ' and repeat ing thls pro· 
cess until either the model is ade­
quate or resources are exhausted. A 
slightly more detailed version of the 
process is shown in figure I . 

Figure I is also the main menu of 
EPIAID. the set of experimental micro­
computer programs being developed 
at the Centers for Dl ease Control 
tCDC) in Atlanta. Georgia. The CDC 
as the national center for public· 
health epidemiology. investigates 
major health problems and provide 
coordination for epidemiologists in 
tates and counties and training for 

the more than 60 new epidemiol­
ogists who enter its Epidemic lntelli· 
gence Service !EISI each year. 

EPIAID wa designed to provide 
better tools for field inve tigation by 
CDC's several hundred epidemiol­
ogists and their col leagues in state 
and local health departments. It is an 
experiment to see whether or not an 
expert system on a microcomputer is 
usefu l in epidemic investigation . De· 
velopment of the system is also pro­
viding opportunities for examining 
how epidemiology is actually prac­
ticed. EPIAJD offers a vehicle for 
storage. distribution. and refinement 
of commonly used epidemiologic 
tools such as questionnaire and ca e 
definitions for diseases. If field testing 
shows the system to be successful. it 
may be made available for both 
investigational and educational use 
to a wide variety of public-health 
agencies. 

The partnership between the epide­
miologist and the computer began 
with the availability of punch cards 
and mainframe computers. For re· 
search purposes. these re ource and 

lconlin~edl• 

Andrew G. Dean. M.D.. is a medical rpide­
mio/ogisl in Ifie EpidemiologlJ Program Of· 
fice al Ifie Centers for Disease Co111ro/ 
!Building I. Room 51 1 5. Centers for Disease 
Control. Atlanta. GA 303331. 
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later. more interactive systems have 
been invaluable. and most large epi· 
dem iologic research studies have 
been analyzed with the aid of com­
puters. The tasks public-health 
disea e control must accomplish. 
however. overlap only poorly with the 
services offered by mainframes. A 
typical acute-disease investigation oc· 
curs on short notice a.nd requ ires 
travel to an unfamiliar site by an in· 
dividual who will be busy with many 
tasks other than cornputer interaction. 

As an epidemiologist. you often 
operate from makeshift headquarters 
and work long hours while being 
harassed by worried citizens. the 
press. and myriad detail of the in· 
vestigation. You must devise a unique 
questionnaire appropriate for the 
situation. choose samples of ill and 
well or exposed and unexposed In· 
dividuals. perform interviews and/or 
upervise tho e who do, and tabulate 

the data from a few dozen or a few 
hundred interviews to reach conclu­
sions. If all goes well. you identify the 
factors leading to the epidemic and 
use them to design control measures 
such as improved food handling or 
water chlorination. changes in per· 
sonal or occupational behavior. isola· 
t ion of patients. or immunization of 
susceptible persons. 

'fYpically. the newly devised ques-

EPIAI D MAIN 

OESCRISE MODEL 
DETECT EPIDEMIC 3· Deve lop Cose 
1· Collect RepO< li Def iri11 ion 

4·Deve lop Hypo.• 
1ne11col Modtl 

2 · E.aluote Reper IS 

tionnaire is hurriedly typ d on plain 
paper. phococopied or mimeo· 
graphed. and administered as qu ick· 
ly as possible-while local interest. the 
upply of interviewer . and the mem· 

ories of the ubjects rema in at their 
peak. Preliminary tabulation i usual· 
ly one by hand. although some in­
ve tigarions enter a lacer phase at 
your home base. in which you do 
more careful tabulation with the aid 
of a spreadsheet. a database or 

ati t ics package. or a data·proce · 
in department. Until recently. mo c 
epidemic investigati.ons were tabu· 
lated by hand because the number of 
interviews did not exceed a few hun· 
dred and the necessary prepararion 
r rcompur r entry was not worth the 
reps involved. Lately. spreadsheets 

have proved to be a useful tool for 
managing que tionnaire data. but 
setup time is still significant in a field 
etting. 

y own experience includes inter· 
viewing 2 5 victims of in ecticide 
poisoning. scribbling the results on 3 
by 5 cards. and inspecting an African 
tea shop in two hours before sun· 
down because the ai rplane that 
brought us could not fly at night. One 

f my research investigations in the 
mid-1960 used 18.000 punch cards 
and a card sorter because the avail· 
able computer was dedicated to 

MENU 

EVALU ATE MODEL 

5- Sea•Ch Kno wn Models 
6-Veroly Mode l 
7-D u •Q,n Con 1ro1 

M.eosure'5i 

8 - WRI 
REPO

E 
RT 

GA HER INF'OR MA ii 0 

9- Es.lob l1s. h R&lo t1ons. qu 
Entlr stlt:cho,,. a 11 d 10 ·Lobora1ory / Clonlcal T"I• 

"'e's feturn ·. 11 ... £'nw 1t onmenta l S,udy 
12 - Dew el oo Oue, t 1c n"alrit 

P tus I' JO IO q u it 13 ·Deve l op Study Oeu; n 
14 • Choou S amp le an d S1 1e 
JS • En!er Doto 
16 · Ano lyu Dalo 
11 • MaH Cnad1 and G1apn1 

Figure I : Tfre main menu of EPI AI D. describing its programs a11d fJ1e t1sual seq11ence 
of cwnts i11 an investigation. Yo11 usually need one or more infomratio11-ga1f1eri11g cycles 
before the f1ypo/hetical model is s1J{ficiently precise and well confirmed to consider tfle 
inwstigalion c.ornplele. 
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financial work_ 
An expert rem for field epidemi· 

ologists must therefore be portable. 
easy to use even under distracting 
conditions. and conducive to setting 
up new data forms easily and quick­
ly. Since the number o f interviews 
eldom exce ds a few hundred. 
peed in data entry is less important 

than accuracy. 
Since epidemic invest igation. unlike 

billing or word processing. is not an 
everyday activity. programs must be 
easy to use the first time. Th type of 
program that require days or weeks 

f practice i not helpful to an in· 
vest igator under distracting condi· 
tions. These limitations have kept even 
the most computer-eager epidemiolo­
gi ts from u ing computers in field in· 
v stigations. They pose severe prob· 
lems in the implementation. if not the 
design. of an expert system for 
epidemiologic investigation Menus 
and prompts on the screen must take 
pr cedence over documentation or 
conditioned reflexes as a guide to 
what to do next. 

Three previous programs written 
specifically for epidemiologists 
timulated our thinking about EPIAID. 

Thro of these. Socrate by Richard Cur· 
ti and the Epidemiologic Analysis 
System by Anthony Burton. were de· 
veloped ar CDC. They ask for defin i· 
tion of data items in a questionnaire. 
allow entry of data. and perform tabu· 
!ations uch as frequencies and cross· 
rabulation. with sim ple statistical 
testing by chi-square or Fischer exact 
tests. The third. EPISTAT by Tracy 
Gustafson of the Texas State Depart· 
m.ent o f Health. adds more tatistical 
capabilitie but focuses more on 
numbers than on textual information. 

WHAT KIND OF EXPERT 
SYSTEM? 
The burgeoning literature on expert 
y terns makes it tempting to emulate 

the expert epidemiologist in software. 
Further thought suggests. however. 
that the last thing an epidemiologist 
wants to take on in an investigation is 
a somewhat rigid. less intelligent 
clone o f him elf. The most usefu l ex· 

(CO"linuedJ 



lltllCI llJ•I 1111 
.... JllP 11nr1C1rt, Jll'PI 
..... ti ••••••. Main 
reason is the AnthroCart makes 
your whole computer system so 
mobile that everyone can easily 
share it. 

And it takes up so little room 
it can scoot into even the 
smallest'Workspace. Infact 
your entire system can be 
stacked vertically in only SV2 
sq. ft. No matter what hard'Ware 
you're using (the basic 
AnthroCart is sturdy enough to 
support up to 150 lbs.) or how it 

Basic An1hroC rt PC will expand as your needs change. 
wllh op1ooal slide out shell ancl f)finter basket. Just keep adding the shelves, 

baskets and other accessories 'We provide to help you grow. 
All but the lock. Place your order before December 31, 1985, mention 

this ad and we'll send one along with your order. 
To get your bands on your very own AnthroCart simply call us toll free. 

Basic wlit is just $495. Unconditionally guaranteed for five years. 

AltllPI CIPlllPltlll Tiii fPll:IC\
3221 N.W. Yeon Street 1·880-IZ&-8841 Ext. &01 
Portland, OR 97210 
503) 241-7113 
TWX: 910) 333-6481 

ATEKTRONIXCompany ANTI-RO T•llllllDIWllMI 
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pert system would be an experl team 
consisting of he following: 

• a ki lled ecrecary who captures 
ideas. text. nd data items collected 
by the epidemiologi t an arrange 
them neatly on paper in lab led il 
fo lders for u e later when things are 
less hectic 
• a profes or of epidemiology who 
coache ently when needed and 
a k whether omething has bet-n le 
out at cim bu t avoids impo ing a 
traitjacket on the investigator 

• a medical librarian to look up infor­
mation on previous epidemics and 
other items rrom the literature of 
medicine and epidemiology 
• scaristician to proces data and 
help interpret the results 
• a writer to do the preliminary and 
rinal reports 
• an artist to produce the graphs and 
char 

EPIAID provide elements of each of 
the e. linked together by a menu so 
that the novice user can follow the 
program in order and be led through 
the proce of investigation. and the 
e pert can pick an choo e among 
the var i u epidemiologic too l 
off red. Th progra ms offer 

• interactive protocols for epidemic 
inve tigati n 
• acce to information from previou 
investigation nd rrom the literatu re 
of epidem iology and medicine 
• tools for toring. structuring. and 
proce sing da ta. preli mi na ry 
th ughts. and element of the nnal 
rep r 

THE DESIGN OF EPIAID 
Compared to uch other ubjects for 
expert sy rems a pectrographic 
analy i . geologi exploration. or 
choo ing an antibiotic for treatment 

f in ectiou di ea e. epidemiology 
op r tes in broad r. Jes -predict­
abl env;ronment Decision making 
must incorporate element of poli tics. 
per onnel availabil ity. eth ics. and 

ther parameter that ar more easily 
handled by a hum n brain than by a 
comput r. Even the more technical 
aspects of epidemiology are not 
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easlly d istill d into rules. This element 
o fuzzy logic in EPIAID is handled by 
presenting options to the epidemiolo­

i t for renn ment or even rever al at 
key 	points. 

Epidemiology makes extensive use 
o information from medical li terature. 
descriptions of previous epidemics. 
and tools from other investigations in 
th form of questionnaires. At pre · 

nL. the databases are scattered in 
both the filing cabinets and the brains 
o several thousand practicing epide­
miologists in the United States. as w !I 
a in computerized bibliographic 
databases at the ational Library of 
Medicine. CDC and elsewhere. Even 
at CDC. the process of generating 
final reports about epidemic investiga­
tions has become slow and burden­
some to the point that some reports 
are not completed before their 
au thors leave for other employment. 

EPIAID views the invest igation as 
extracting informat ion from the situa­
t ion via systematic data-col lection 
echniques. blending this in formation 

\ ith data from pa t epidemiologic ex­
perience. and constructing an epi· 
demic model that describes d isease 
and its cau e in the population be­
ing studied. During each round of 
data collection. EPIAID refines the 
model and then evaluates it to assess 
lt suitability. The tests used are inter­
na l consistency. consistency with the 
medica l and epidemiologic literature 
(matching known patternsl. and the 
effectiveness of control measures 
designed from the model. When all 
three are judged sati factory. the in ­
vestigation is over. and the final report 
can be written. 

IMPLEMENTATION 
EPIAID operates under PC-DOS or 
MS-DOS. Although you can run it on 
a portable computer with 192 K byte 
o memory and two double-den ity 
360K-byte floppy disks. a hard disk 
provides such advantages in conve­
nience and peed a to be almost 
m ndatory. PIAID' programs are 
entirely menu-driven because they 
are intended for use under d istracting 
conditions by occasional users who 
are interested in accuracy and 

organizat ion rather than high-volume 
processing. 

When you begin to run EPIAID. a 
banner is displayed while the program 
opens fil es: then you decide whether 
to continue with the current investiga­
tion or to begin a new one. The main 
menu ~fi gure I) appears. and you can 
elect programs in the order sug· 

gested or you can pick and choose. 
Since the specifics of the programs 

are mainly of in terest to epidemiolo­
gi t . the text box titled " EPlAID' 
Facilities" on page 230 looks at the 
kinds of factlities provided rather than 
dwelling on their contents. 

PRESENT STATUS 
EPIAID is an experimental program 
and i still in development. As of May 
I. 198 5. about 80 percent of the pro­
gramming was complete and the nec­
essary databases of previous epidem­
ic models. questionnaires. and labora­
tory test information consisted of only 
a few examples. Once we have com· 
pleted the program and entered 
larger amounts of background data, 
we plan to evaluate EPIAlD first 
th rough review by epidemiologic col­
leagues and then through field t rials 
in epidemics. 

One of the most difficult hurdles in 
developing a system ror use by publ ic· 
health epidemiologists is making the 
programs friendly enough for use in 
the field under distracting conditions. 
Field testing and the degree that epi­
demiologists adopt EPIAID will deter­
mine whether we have met this objec· 
tive. Then we can proceed to the 
more theoretical problems of data­
base content and program logic flow. 

Unl ike expert systems in the 
physical sc iences where you can 
define rules for most situations. 
EPIAID and the epidemiologist to­
gether must preside over a dynamic 
and complex proces using informa­
tion and previously useful tools from 
databases to collect new information 
from individuals or records in a real 
community. The new information 
must fi rst be defined from an essen­
tially infinite set of col lectible item 
about individuals. and the results 
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EPIAID's FACILITIES 


EPl AID provides three basic kind 
of facllille : entry, torage. and 

reme al of true ured record : acces 
tu databa e of prev1ou p1d mic 
nd tools for investigation: and In erac­
lv creation of ext (phrase process­

ingl. Som of the modules in EPIAID 
ombine al l three functions. 

RECORD HANDLING 
The program t Jog dis ase reports 
slOres entrie from screen records re· 
embling 3· by 5·inch index cards. One 
ere n ccepts the entry of case 

reported by telephone or mail with 
d tail on name. addre s. date or 
onset. type o di ease. etc. A second 
creen records the source of the 

report. u ually a phy ician or hospita l. 
Reports of group of cases without in· 
dividual details and of requ ts for in· 
formation from individuals or from the 
new media are handled in alternate 
record ormats. Funct ion key save. 
delete. or search for record page 
through che file. or print lists of record 

M t inve tigarions use question· 
nalres to r rd data from interviews. 
clinical examinations. laboratory te . 
or hospital records. The usual data· 
ent ry program requires a data specifi· 
Gillon or each ne\v que tionnai re 

cirying the data type. name. length. 
and rher characteristics of each field­
a que tionnaire blank. To bypass this 
>tep. a program called ENTER info was 
written in Turbo Pascal. ENTER mfo 
use the original questionnaire. created 
o1~ a plain ASCII text file on a word pr 
cess r as the data-specificat ion fi1 . 
Wh n you ru n the program. it scans 
th questionnaire for underl ine char­
acter.> A continuous underline define 

n alphanumeric neld A ser[e of 
number igns f###I of the desired 
I ng1 h indi ate a numeric field . 
'umber igns with a decimal point 

\ lie #J de ribe real numbers. You 
define date fields a < date > and 
upperca field a < A > . With the e 
exceptions. the questionnaire looks like 
one e igned for manual entry. 

EN TER info reads a questionnaire 
containing up to 0 fields and displays 
n on rhe screen ready for data en ry 
\ ithin 2 5 seconds. Paging up and 

down i handled automatically for an ~, 
length of form inserting. deleting. 
b ck pacing. and movement from field 
to field are accomplished with heap· 
propriate keys on the IBM-style key· 
board. The program saves each record 
aher the last field i entered. and two 
Escapes provide exit. A utility program 
called CONVERT produces fi les for 
u e in other database or statistics sys· 
terns. CONVERT writes the data-speci· 
flcation statement for the Statistical 
Analysis Package (SASI. for example. 
and converts the data into 80-column 
..cards·· with appropriate record and 
card number . You can send ENTER 
mfo data files over a network to an· 
other sy rem andlor upload it to a 
mainframe computer for more ext n· 
ive proce ing. CONVERT also pro· 

duces iles that you can use in the Epi· 
demiologic Analysis System fEASI. 
written in BASIC at CDC. EAS does file 
handling, cross-tabulations. frequen· 
cie . Orting. and selecting. CONVERT 
wil l lso produce files for tatPac Lotus 
1·2·3. SPSS. dBASE II. dBASE 111. and 
other systems. 

ACCESS TO DATABASES 
EPIAID includes programs for creating 
and accessing databases o f question­
naire from various investigations. case 
definition or common or rare diseases 
!UP to several pages longl. information 
on laboracory tests available. and de­

ipt ions of past epidemics that the 
y tern can search for pattern that 

match the model of facts and hypothe­
currently being used. Figure A con· 

tain a sample model. the screen for 
the program that searches a database 
o f previou 	 epidemics. 

At present. all databases are con­
ained on the same disk as the pro­

grams. but future plans Include a pro­
gram to create a earch fi le for a 
remote on-line bibliographic retr ieval 
system such as MEDLI E !maintained 
by the ational Library of Medicine 
and available on a number of commer· 
cial dacaba e ervicesl. Medical librar­
ians often perform uch searche dur­
ing an Invest igation but our goal is to 
allow the epidemiologis to perform a 
earch directly and download refer· 

ences and/or abstracts from the world 
literature imo a disk file. 

INTERACTIVE TEXT CREATION 
Reports of epidemic investigations. 
whether published or unpublished. 
have a reasonably well-defined struc· 
ture. Biomedical papers contain sec· 
t.ions for introduction. method.s. results. 
discussion. and references. EPIAID 
creates an English text draft or each 
ection interactively. Evaluate Reports 

produces the introduction: Develop 
Study Design. the methods section; 
Analyze Data. the conclusions: and 
Veri fy Model. the discussion. The pro· 
grams funct ion as intelligent word pro­
cessors or phrase processors. The sys­
tem presents a suggested outline of the 
text and/or fragments of sentences on 
the screen for you to respond to and 
amplify in normal English sentences. 

In the introductory memo. for exam­
ple. Eva luate Reports constructs a 
heading with the time. date. investiga­
tion number. and organizational infer· 
mation. It asks for the subject and 
author of the memo. The program 
begins the text with "On'" and prompts 
you to enter the ··oate of first report:· 
lt places the date you enter in the text 
and adds a comma. The prompt win· 
dow then asks for ··rerson or organiza­
tion who made first report:· You might 
enter '"Dr. Sreven I. Smith. Health Of· 
icer of lanes County:· Your response 

can be up to two lines of text. which 
I added to that already created and 
left-justified. After each entry. the pro­
gram checks a table with in it for any 
special procedures to be executed at 
that time. A procedure may analyze the 
entry for content. save it for later use. 
perform mathematics. branch if certain 
conditions are met. or do anything that 
can be written into 0-Pro 4 code. 

The programs that perform these 
procedures are built around a common 
core or 0-Pro 4 rout ines driven by 
three tables conta ining lines of text to 
be incorporated into the document in· 
struct ions to be presented on the 
creen. and the names of special pro­

cedures to be called after you have 
made an entry. Each line has a number. 
and the program processes them in 
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numerical order. somewhat like a pro­
gram in BASIC. A procedure may 
center text analyze its content. tore 
a key word for tar.er use. or jump to a 
subsequent line number if certain con­
ditions are me1. This rather simple 
faci lity can be used to create .. in­
telligent"' responses. Since the program 
displays the developing text and lets 
you edit as you create. you can provide 
responses in grammatical context. 
Therefore. the program does not need 
to try to adapt to the vagaries of 
English grammar and syntax. Figure B 
how an example of the interaction 

that occurs. The final re ult i one or 
more pages of text in a dated and time­
tamped sequential file. which can be 

incorporated into the final report 
and/or edited later. 

COMBINED PROGRAMS 
The program for developing question ­
naires uses the interaaive text-general· 
ing facil ity. providing headings and 
prompting you to enter questions and 
entry fields for ENTER info in section 
uch as ··1ntroduaion;· " Informed Con ­
ent:' " Identify ing Information:· 

"Disease Symptoms:· "Factors lnfluenc· 
ing Disease·· tknown to epidemiologists 
as exposuresl. etc. At appropriate 
times. or in response to a function key. 
the program displays the current epi· 
demic model at the bottom of the 
screen for ready reference as questions 
are phrased to test each of the hypoth· 
eses in the model. 

Fl !See Filesl brings up a Ii of ques­
tionnaires available from a question ­
naire resource file. Any questionnaire 
can be brought into a window that 
overlies the screen temporarily. You 
ca n examine it using the Page Up and 
Page Down keys. Pressing the F4 key 
(Get Filel appends the questionnaire 
from the resource file. line by line. to 
the text being constructed You can ac· 
cept. discard. or edit each line, and you 
can terminate the process by a com· 
mand or by reaching the end of the 
re ource questionnaire block. The 
combination of word processing. ar­
tificial intelligence. database access, 
and prompted data entry produces a 
questionnaire as a sequential text file 
that can be fed Into ENTER into to start 
data entry. 

The program Develop Study Design 
uses the interactive text mode to pro ­
duce a methods section for the final 

report. During the proces . the epi­
demic model is available for reference. 
and the program creates blocks of text 
summarizing the facts and hypotheses 
developed so far. The prev iously de­
veloped case definition is brought in 
from an external file and included in 
the text Intelligence is built into the 
program through the manipulation of 
key words such as ··cases." ··disease:· 
··exposed persons:· etc. 

We usually design epidemiologic 
studies around persons known to be 
ill 1cases1 or exposed to some factor 
of interest lthose involved with a 
chemical or a behavior like smoking or 
jogging). Epidemiologic studies may 
employ a comparison group Ian 
analytic study! or merely describe the 
frequency of various factors in the 

tudy group la descriptive study). A 
comparison study based on known 
cases is called a case-control. stud~•: one 
based on exposure is called a cof1ort 
study. Given th is information. the 
tables can be set up so that the system 
can create the text in reasonably useful 
form through its interaction with the 
epidemiologist The system can sys· 
tematically address major questions. 
such as whether to use a comparison 
group. and record the answers in the 
text. It leaves major decisions to the 
epidemiologist to make after reviewing 
the considerations the program sug· 
gests as relevant to the decision. If the 
study is to be descriptive. the program 
automatically skips those ections of 
the interaction that deal wlrh com­
parison groups and matching. 
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Figure A: An epidemiologic model. The established facts about an epidemic are 
'1iqli/ighted: (1ypolheses are itt normal type. 
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Figure B: EPIAID's interactive text generation or phrase processing. 
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must be interpreted with the complex· 
ities of the communitv situation in 
mind. The proces is one of synthesiz­
ing a model of the current epidemic 
by merging data from the current 
ituation with data from past pidem­

ics and medica l literature. The think­
ing proce s relies heavily on dara 
from the collective experi nee of lh 

di cipline. Algorithms and computa· 
tion although important. are I 
prominent han in he phy ical 
cience and are often imple 1or 

com plex but nonmathematica ll 
enough to be supplied by the in· 
ve tigator in the field. 

Many expert y tern . particularly 
those available or microcomputers. 

TOOLS &TOOLS 2 
For Cor Pascal 
For a limited lime, pick up both packages and 
save $50 offourregularlistprice. The Cversion 
comes with libraries tar the Lattice, Computer 

3.00) compilers. The Pascal version supports 
IBM and Microsoft Pascal. $115. 

VIEW MAllABER With S--Oe 
All libraries are included. Please specify Cor 

eem to be either mechanical or 
limited to narrower domains than the 
rask of epidemiologic investigation. 
EPIAID leaves more control to the in· 
vestigator than most expert systems 
do and relie much less on rules and 
probabilities. Present-day epidemiol· 
ogy does not have the necessary 
probabilities or rules available for in· 
corporation into an expert system. 
Hopefully. more progres in this direc· 
tion will occur when system li ke 
EPIAID become available. 

One characteristic of an expert sy ­
tern is its ability to ··1earn:· EPIAID 
learns by accumulating new and more 
u eful tool in its databa e and by 
improving its logic. The database ap­
proach lets EPIAID learn a new geo­
graphic location. since disease pat­
terns differ rad ically in different parts 
of the world-a database suitable for 
Botswana. for example. is nearly 
u eless in Colorado. 

One distinct ive feature of EPIAID is 
that it produces blocks of English text 
describing and evaluating the hypoth­
e es. methods. results. and conclu ­
ion of the model-building proces . 

Th is can improve epidemiologic 
record keeping and offer a common 
ground for discussion of various 
record-keeping methods. The process 
of keeping written records of investi· 
gations badly needs the same kind of 
attention given to that process in in· 
dividual medical cases (see reference 
3J. EPIAID may focus the discussion 
by offering a format for criticism and 
revi ion of case definitions. question­
naire . and the flow of logic in design· 
ing investigations. 

However. interactive text creation. if 
not carefully constructed. can churn 
out hundreds or reports containing 
imi lar words in the same order. hav· 

ing little impact because of monotony. 
The idea that a computer can '" write 
reports" is li kely to arouse consider­
able emotion. It will be interesting to 
evaluate investigators· reactions to in­
teractive text generation a we try to 
achieve the right ba lance of guidance 
and freedom in the text-creation 
ta bles so that the program assists 
rather than constrains the writing pro· 
cess. One of EPIAID's major limita· 
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tions is its dependence on the in-
e tigator's typing sklll: th is wil l re­

main a problem unti l the develop­
ment of practical systems for voice-to­
screen dictation. 

Another limitation is the value of 
the database that are incorporated 
into EPIAIO Acee to questionnaire 
us din previous investigations is only 
useful if the questionnai res are well 
constructed and evaluated. Searching 
a databas of previous outbreaks for 
imilar patterns is not useful if the 

database is incomplete. Frequently. 
the fact hat a particular combination 
of factors has not been reported in the 
literature i as important as the 
reverse. and you cannot determine 
thi from a partial database. You 
would need considerable resources to 
reate and maintain a credible data­

ba e of previous outbreaks in the 
structured form proposed by EPIAID' 
current design or a later enhancement 
of it. The epidemic model composed of 
12 item . hown in figure A in the text 
box. wa developed for EPIAID and 
i therefore a proposal. not a compo­
nent of routine epidemiology. al­
though mo t introductory courses in­
clude related material. 

Currently. the literature of epi­
demics. both at the ational Library 
of Medicine and at CDC. is indexed 
by key words and topics: however. it 
was not designed with the parameters 
of an epidem ic model in mind. Sys­
tematic coding of negative as well a 
positive results from an investigation 
would be a new development and 
would require extra resources and 
agreement on the format. It would 
offer as an extra benefit the possibility 
of y cematically evaluating the success 
o investigations in terms of the 
number of elements from the general 
model that were known at the end of 
the investigation. We need an agreed­
upon model to allow the "epidemiol­
ogy of epidemics·=-rather than of a 
particular epidemic-to develop to 
the point where we can include prob­
abilistic thinking in an epidemiol­
ogist's expert system. 

one of these problems ls unique 
to computerized systems. If you·re an 
epidemiologist relying on traditional 

resources. you probably either main­
tain a manila folder of favorite ques­
ionnaires or go down the hall to ask 

for a colleague· . You search previous 
outbreaks through everal trial run 
with a medical librarian or call another 
epidemiologisr who specializes in a 
particular subject. All of these pro· 
cesses are still necessary with com­
puter assistance. but EPIAID aims to 
make the manila folder very large and 
convenient and the que tionnaires in 
it suitable for data entry immediately 
after editing. With EPIAID the epide­
miologist is one step closer to bib· 
liographic information and can edit 
and incorporate the reference cita· 
tions in a report rather than retyping 
them . 

THE FUTURE 
The role of the expert epidemiologist 
in the future may be partially to see 
that other epidemiologi ts have ac­
cess to well-constructed and complete 
database materials and effective tools 
that have been tested in the ield. 
EPIAI D. by providing a medium for 
taring and using such material . may 

stimulate interesting que tions about 
how epidemiology is or should be 
practiced and how the worldwide epi­
demiologic database can or should 
be maintained. • 
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programs. along 
with a broader view 
of th • natur of 
production-system 
ar hi.t cure 
10647-7 

Introduction to 
Artificlal Intel· 
Ugence. by Eug ·n • 

hamiak and Drew 
McDermott 

omprehcnsivc view 
ofArrificlal Int ·Iii· 
gencc. in luding logi ­
cal rcprcscntat!on. 
kmguag • proc ssing. 
and planning: plus. 
th ·history ofAl. rea­
soning under uncer­
taimy. v ision . and 
learning. 
11945·5 

An Introduction to 
Database Syatems, 
Volume I, Fourth 
Edition, by C. J . 
Oat 

Most thorough Intro­
duction you can 
find. updated to 
rcnecl the curren t 
shift to the rela­
tional approa h. 
14201·5 

Auailable at these fine 
booltstores: 
ALABAMA 
Madison Books & Computers 
Old MadJson Pike 
Madison (205) 772-9250 

CALIPOIUOA 
R Dalton Bookseller 
357 Sunn~ Vall~ tdall 
Concord 415) 25-0lll 

R Dalto.n Bookseller 
'Willey Plaza 
Bakersfield (805) 832-2815 

R Dalton Bookseller 
Mission Vall~ Center 
San Diego ( 19) 291-1315 

R Dalton Bookseller 
Montclair Phu.a 
MonwlaJr (714) 624-9672 

R Dalton Boobeller 
123 Del Amo Fashion~-
'lbrrance 12131 370-573 

a Dalton Bookseller 
Northrtdge Fashion Ctr. 
Northrtdge !818) 993-9131 

Brentano's South Coast Plaza 
3333 Bristol Street 
Costa Mesa (714) 556-7532 

ASUCLA Bookstore 
308 Westwood Plaza 
Los Angeles (213) 206-0763 

Com~tcr Literacy 
520 wnmce E~rwy.
Sunnyvale (408) 30-9112 

Printers lnc. Bookstore 
310 CaUfomla Avenue 
Palo Alto (4151 327-6500 

Stacey's 
581 Market Street 
San Francisco 14151 4214687 

Stacn;'s 
219 ntvers1t5 Avenue 
Palo Alto (41 ) 326-0681 

Stanford Bookstore 
135 University Avenue 
Palo Alto (415) 327-3680 

1ecbnlcal Book Com,;:y
2056 Westwood Bou evard 
Los Angeles 1213) 879-9411 

Titan Bookstore.Ca.I State 
800 N State Collele Blvd. 
Fullerton 1714) 8 1·1984 

University Bookstore. goos
UCSD Mcd:fech 
l.aJolla (619) 452·3149 

COLORADO 
Cholce~h 
1643 S. Coll~e Avenue 
Ft. Collins I 3) 221-2665 

HAPCO 
1646 Pearl 
Boulder (303) 447-0441 

CONNBCTICUT 
Unh'!!rslty ofConnecticut ea.op 
81 Fairfield Road 
Storrs (203) 486-3537 

Waldenbooks 
Stamford Tuwn Center 
Stamford (203) 358-8927 

DISTRICT OF COLUllBIA 
American Univ. campus Store 
Maas. & Nebraska Avenues. N.W. 
(202) 885-6301 

Relters Sclcntlftc & 
Professional Books 

2120 ~vaniaAvenue. N.W; 
(202) 223· 27 

ILLDfOl8 
R Dalton Bookaeller 
129 North wabaah A'Ve. 
Chicago (312) 236-7815 

Krocb's & Brentano's. Inc. 
29 South Wabash 
Chicago (312) 332-7500 

K.roch'• & Brentano's. Inc. 
516 North Mich~ Aftnuc 
Chicago (312) 3 1-0989 
Kroch's & Brcntano's Inc. 
835 North Mic= Avenue 
Chicago (312) -2452 
Kroch·s & Brentano'• Inc. 
105 West Jackson Boulevard 
Chicago (312) 922-8058 
Kroch'a & Brentano's. Inc. 
1711 Sherman Avenue 
Evanston (312) 328-7220 

Krocb'a & Brentano's. Inc. 
38 Old Orehard Center 
SkokJe (312) 675-7550 

Kroch'a & Brentano's. Inc. 
80 Oakbrook Center 
Oakbrook (312) 854-0340 
Krocb"a & Brentano's. Inc. 
1028 Lab Street 
Oak Park (312) 848-9003 .,., . . . . .,,. ..~,, . . . . .,., . .:~. ··~'•~It· . . . . -~u· ·~1· ;....... ..,••'* ......• •..,w ,•• "w~· #. o._. ,.fr ......~"'··· 
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'lnle BASIC Primer, 
by William S. Davis 

The first textbook on 
how to design and 
write weJl-s tructured 
programs In 'Ihle 
BASIC. the new 
s tructured. modular 
language. 03225-2 

An Introduction to 
Operatlnf Systems. 
Reri•ed P'iJ'llt Edi· 
tton, by Ha rvey M. 
Delle! 

Complete coverage 
of th lat t dev lop· 
ments In operating 
systems - network 
op rallng sys tems. 
systems security. and 
oft ware e ngine ring. 

14501-4 

Microprocessor 
System•: A 18-Bit 
Approach, by 
William J . Eccles 

Outstanding in· 
lroductlon to 
mlcroprocessor 
systems. covering 
Assembly Language 
programming of the 
Motorola MC68000 
a nd the Intel IAPX 
86/10 (8086). 
11985-4 

rurltl.m'k!nt!ih 
of Imcra ti\ • 

Ol11~Lll~1 
Gran i1: 

n.. -~"' VLSI Circuits 
~--a.-•n.-•!lllU..w• 

Fundamentals of 
Interactive 
Computer Grap.hies, 
by J ames P. Foley 
and Andries va n Dam 

Best-selling book in 
computer graphics. 
providing a pra tical 
presenta tion ofbasi · 
and ad van · ed graph· 
lcs concepts. 
14468-9 

Software Specifl ­
cation Techntqaea, 
edit d by Narain 
Geha nl and Andrew 
McGe ttnck 

1\venty-one key 
papers. by the 
world 's leading 
authorities In the 
field, brought 
together for the first 
time. 14230-9 

The De•lgn and 
Analysis of VLSI 
Circuit•, by La.nee 
Glass rand Da niel 
Dobberpuhl 

The next step beyond 
Introductory VLSI 
design books - a 
comprehensive refi r­
ence and landmark 
text. 12580-3 

· /1 l t 
I .\SJ(~ 

l1.l111t, h.Lnto.o• 

11"11"~1., t· f\nrtl 

P 5~1L 

Macittf&h 
lk'Jll" l.t'\lt:<ll\l c' 
\It.Ii• I I I 

Preventing Piracy: 
. A Buslne•• Gulde 
to Software Pro­
tectlon, by Ernest 
E. Keel 

Tun-step program for 
software owners and 
developers concerned 
with safeguarding 
their valuable soft­
ware against thert. 
15047-8 

Back to BASIC: 
The Hlatory, 
Cornaptlon, and 
Future of the 
Language, by John 
G. Kemeny and 

Thomas E. Kurtz 


Tbe creators of 
BASIC show its cor­
rupllon by developers 
of "street BASIC." and 
discuss their new 
highly-structured 
language. True 
BASIC. 13433-0 

Pascal for the 
Macintosh, by 
Henry Lcdgard and 
Andrew Singer 

Illustrated programs 
a nd extensive 
Macintosh Pascal 
examples teach 
proper programming 
techniques In Pascal 
for tbe Macintosh. 
11772-X 

Kroch'a & Brencano's. Inc. 
J-6 Eve~n Plaza 
Evergreen Park (3121424-9550 
Kroch'a & Brenlano's. Inc. 
18 River Oaks Center 
calumet City (312) 868-1666 
Kroch'a & Brencano's. Inc. 
159 Lincoln Mall 
Matteson (312) 481-6140 

Kluch'• & Brentano'• Inc:. 
106 Hawthorne Center 
Vernon Hilla (312) 387-0141 
Kroch'• & Brentano'• Inc. 
E-108 Mall at c~ 
Rockford (815) 332-2405 
Kroch'a & Brentano'• Inc. 
999 Elmhurat Road 
Mt. Plmpect (312) 2&9-5510 
Kroch'a Ir Brentano'• Inc. 
J-108 Woodfield Mall 
Schaumburg (312) 884-0888 
Kroch'a & Brentano'• Inc. 
2284 Fax vaia; Center 
Aurora (312) 1-7773 
Kroch'a & Brentano'a Inc. 
100 Orland 5:Luare 
Orland Park ( 12) 349-0678 

Follett'• u. of Dlinola 
Book&SuppJr
827-831 sou m Street 
Champaign (217) 1389 
Norria Center Store 
Northweatern University 
1999 Sheridan Road 
Evanston (312) 864-6700 

lllDIA1'A 
Follett'• Purdue Bookstore 
1400 W. State Strttt 
W. Lafayette (317) 743-9842 
a Dalton Bookaeller 
Glendale Center 
lndJanapoUa (317) 257-1373 

KSllTUC&T 
Univ. Boobto~ Student Ctr. 
Unlventty of Kentucky
Lexington (8061 258-4731 

l.OUmAJIA 
B. Dalton Bookaeller 
714 Canal Street 
New Orleans (!504) 529-2075 

LSU Boolmtore 
Union Build~
Baton Rouge ) 388-5137 

llAltYLAifD 
Johna Ho~ldns U. Book Ctr. 
Barnes & oble 
Charles & 34th Streets 
Balttmore (301) 338-8317 

M:JOJand Book Exchange 
4 CoUef Avenue 
College Par' (301) 927-2510 
Univ. of Maryland Bookstore 
,Adele Center 
College Park (301) 454·5850 
IU88ACBU8&TT8 
Boston Univ. Bookstore 
680 Beacon Street 
Boeton (617)267-8484 

Harvard Coo~ratiw Society
1400 Maauc uaetts Avenue 
Cambridge (617) 492-1000 
~hCoop 
84 Maaa&Chuaetts Avenue 
Cambridge (617) 491-4230 

Waldenbooks 
3 Cent.er Plaza 
Boston (617) 523-3044 

Waldenbooka 
Lafayette Place 
Boston (617) 542-6709 

lllCBIGA!f 
Wayne Seate Univ. Bbt. 
Barnes & Noble 
5125 Second Avenue 
Detroit (313) 577·2436 
University Cellar. Inc. 
Mlc?.n Union 
341 . Ltbe'Vi 
Ann Arbor r 13) 769-7940 

llllUIB80l'A 
B. Dalton Boobeller 
103 City Cent.er 
Minneapolis f612J 332-8383 
B. Dalton Software 
32 Southdale Ctr. 
Edina (612) 922-2293 
B. Dalton Software 
RidgehaYen ~uare 
Minnetonka ( 12) 548-3482 
B. Dalton Software 
Rceedale Ctr. 
R~e (612) 631-8095 
B. Dalton Software 
1248 Brookdale Ctr. 
Brooklyn Park (6121 560-4900 

Ad6on·Wesleg Publdting Company • Jacob Way • Reading. MA 01867 • 617-944-3700 
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More lnnouatiue Books 

The Lotua Guide to 
.Ja~s IA BuelneH, 
by Lotus Develop· 
ment CorporaUon 

The first authorita· 
live guide to pulling 
Jazz ro work - and 
tumlng the Macintosh 
Into a productive 
business tool. 
16673-9 

The Logical Basis 
for Compute.r Pro­
grammlng, Volume I: 
Deductive Reasoning, 
by Zohar Manna and 
Ri hard Waldinger 

ExceptionaUy clear 
book. laced with 
many examples. pro· 
viding a mosL read· 

ble inlrOducUon Lo 
the logical onccpts 
and 1 hniques un· 
derl lngcompulcr 
programming. 
18260-2 

Ea:pert Syatem• 
and Fuzzy System•, 
by Constantin VlrgU 
Negolta 

All the rundame n· 
tals or approximate 
reasoning. Including 
melhods for dealing 
with fuzziness In the 
expert system· 
knowledge base. 
36840-X 

Interactive 
Microcomputer 
Graphic•, by Chan 
s. Park 

Comprehensive treat· 
men t (theoretical 
and applied) of 
mathematical and 
programming 
techniques needed 
to produce graphic 
Images on the 
microcomputer. 
05541-4 

Operating Sy•te.m 
Concepts, Second 
Edition, by James 
L. Peterson and 
Abraham Silber· 
schatz 

Updated. reorganized. 
and rewritten version 
of the bestseUer that 
defines t he funda· 
mental concepts of 
operating systems. 
06089-2 

A Practical Gulde 
to the UNIX 
System V, by Mark 
G . Sobell 

W II-organized and 
thorough reference 
fo r learning to use 
the UNIX SysLem V 
more efficiently. 
38915-6 

Minnesota Book Center 
UnJversl\{, of Minnesota 
231 Pills ury Drive. S.E. 
Minneapolis (612) 373-3688 

lllSSOURJ 
Busch Center Store 

St. Louis Univers~ 

200 N. Grand Bl . 

St. Louis (314) 658-3960 


UMKC Bookstore 

1012 E. 52nd Street 

Kansas City (816) 276-1401 


NBWJBRBBY 
B. Dalton Bookseller 
Monmouth Mall 
Eatontown (201) 542-8811 
McGraw-Hill Bookstore 
Princeton Road 
Hightstown 16091 426-5000 
llfBW llBXICO 
B. Dalton Bookseller 
53 Wtnrock Ctr. 
Albuquerque (505) 883-5180 
UNM Bookstore 
University of New Mexico 
Albuquerque (505) 277-5408 
lUW YOllK 
B. Dalton Bookselle.r 
666 Fifth Ave. 
New York (212) 247-1740 

B. Dalton Boo.kseller 
2422 Central Park Ave. 
Yonkers (914) 779-8834 

B. Dalton Bookseller 
170 Broadwa~ 

New York 12 2) 349-3560 


McGraw-Hill Bookatore 
1221 Avenue of the Americas 
New York (212) 512-4100 

Barnes & Noble Bookstore 
105 Fifth Avenue 
New York (212) 807-0099 

eamr;s Connectlona/RIT
One mb Memorial Dr. 
Rochester (7161475-2501 
Rensselaer Union Bookstore 
RensaelaerFblytechnlcln9Utute 
1roy (5181266-6555 

~cuse University Bookstore 
3 Un!veraitl Place 

Syracuse (31 ) 423-4194 

1\1an~e Bookshop
403 uese Avenue 
Ithaca ( 7) 272-7111 
Follett'a Untv. Bookatore 
SUNYAB'200 l« Entrance 
Buffalo (716) 636-3131 
University of Rochester 
Barnes & Noble Bookstore 
~erlck Do~~-
Rochester 171 ) 275-40 2 
Barnes & Noble Bookstore 
SUNY at Stony Brook 
Llb:l,Bulldin'
Stony rook (5 6) 246-3666 
Waldenbooks 
57Broa~ 
New York ( 12) 422-8792 

llOR'l'B CAllOLDrA 
B. Dalton Booklleller 
J·l44 Crabtree vaDr&osMall 
Raleigh (919) 787-1 

UniYe1'81ty or North Carolina 
Bulls Head Bookatore 
Daniele Build1nl 
Chapel Hill (91 J962·5060 
Waldenboob 
123 South ~uare Plaza 
Durham (91 ) 489-7502 
Waldenboob 
Gl26 Crabtree Valley Mall 
Raleigh (919) 782-5661 

Waldenbooka 
Cameron ~eSh~lngCtr.
Raleigh (919) 28-1 7 

Waldenbooks 
North Hilla Mall 
Raleigh (919) 781-3384 

OBIO 
Barnes &: Noble Bookstore 
Cleveland State University 
2400 Euclid Avenue 
ClewJand (216) 881-6464 
Follett'a Miami Coop 
Miami Un1Ye1'81ty 
110 E. ~ Street 
Oxfonl S) 523-4900 

osu Bookstore - Derby Hall 
154 N. OYal Mall 
Columbus (614) 422·2991 
B. Dalton Bookaeller 
2753 Eastland =-rs1oCtr·
Columbus (614) 1 
\Yrtght State Univ. Bkat. 
Unlwnda Center 
Dayton ( 13) 873-2875 

OKLABOllA 
Student Union Bookstore 
Oklahoma State Unlversl~ 
Stillwater (405) 624-523 

Univera12 Center Bookstore 
Centtal tate UnJvere~ 
Edmond (405) 341-2 
PBllJll8TLVA!OA 
Drexel University Bookstore 
33rd &: Chestnut Streets 
Philadelphia (215) 895-2861 
Gene's Books 
King or Pruuta Plaza 
King ofPrussia (215) 265-6210 
University or PA Bookstore 
3729 Locuat Walk 
Philadelphia (215) 898-7596 

B. Dalton Bookseller 
MonroevWe Mall 
Monroevdle (412) 373-8570 

1'Sll1U88&B 
MempbJa State Univ. BkaL 
University Center 
MemphJa (901) 454-2011 

TDA8 
Bookmaater 
1~89 w. Amn Boulevard 
Stafford (713 488-6170 
Bookstop 
Highway 183 at Burnet Rd. 
Austin (512) 451·5798 
Bookstop 
Westgate Mall 
Austin (512) 892-1824 

~ :lJ: A .~~- ~ ~ .:D,•. # ~(j,~ 
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From Outstanding Bookstores 

Software Engineer­Software 

Engineering 	 ing, Second Edition, 
by Ian Sommervme 

The wldely-acclalmed 
Introductory text 
now updated ID In· 
clud incr ·a d u 
of Ada, extended 
cov rage or software•--- design. and fonnaJ 
t chnlques for soft­
ware speclflcauon. 
14229-5 

The INGRES 
Papers: Anatomy 
of a Relational 
Databaae Syatem, 
by Michael Stone­
braker 

Outstanding collec­
tion of research 
papers on one of the 
most significant 
relational database 
management systems 
today - INGRES. 
07185-1 

A Gulde to Expert 
Systems, by Donald 
A. Wat rman 

Com pact guide ex­
plains clearly how 
expert systems 
manipulate human 
knowledge lo solve 
problems ITectively 
a.nd efficiently. Includ­
ing case studies o th 
XSEL, ADVISOR. 
AUDITOR. and 
DENDRAL systems. 
08313-2 

Principles of 
CMOS VLSI 
Dealgn.: A Systems 
P-=npecUt•e., by Neil 
West and Kamran 
Eshraghian 

Practical. detailed 
guide to CMOS tech­
nology. circuit 
design. and system 
design - by two of 
the field's leading 
experts. 08222-5 

ArtUlclal Intelli ­
gence, Secon.d 
EdJtlon, by Patrick 
Henry Winston 

Revised edition 
Includes up-to-date 
co"' rag of design 
and analysis pro· 
grams. constraint--- propagation. natural 
language. logic, and 
learning. 08259-4 

LISP. Second 
EdJtlon, by Patrick 
H ory Winston and 
Berthold K . P. Horn 

Classic r fer nee for 
symbol manipula­
tion and basic LISP 
programming. as 
we ll as an lntroduc· 
Uon to the use of 
LISP In practice . 
08372·8 

Bookstot
Lincoln lllage Shopping Ctr. 
Austin 

Books~
In the ma Theater 
Houston (713) 529-2345 
Bookstop 
Memorial bet. Geasner& W. Belt 
Houston (713) 932-1620 

Booksto~
7555 Be Boulevard 
Houston 
Bookstop
6402 N. New Braunfels 
San Antonio (512) 828-9046 

Booksto~
I-10 W. t. Wunback & 

Huebner 
San Antonio (512) 697-0588 

Bookstop 
MocktnrJ>ri east of Central 
Dallas ~14) 821-6520 

Booksto~
Preston datForeetLane 
Dallas (214) 363·5744 
Bookstop 
Croasroada Center 
Plano 
a Dalton Bookaeller 
706 Almeda Mall 
Houston (713) 944-9310 
The Book Merchant 
1810 Main St. 
Dallas (214) 748-5195 
Brown Book Shop West 
10290Weathelmerat West Belt 
Houston (713) 783-2002 

Brown Book~ 
1219 Fannln Street 
Houston (713) 652-3937 
lnfonnartJPRNT 
1950 Stanmona 
DalJaa (214) 746-3825 

=Scientific Books 
South Malo 

HOU8ton (713) 526-5757 
No. 'n!as State Univ. Store 
1315 W. Chestnut 
Denton (817) 1565-3194 
1baa MM Boolmtaft 
Uniw:mtty Center caneae Slatlon 1409> 845-8681 

~lor'a Bookstore 
Lincoln~ Shop~ Ctr.Arl1naton (21 461-1 

~~tore 
Dallas (214) 934-11500 

Un1\W&lty Co-op Society. lnc. 
2248 Guadal~ Street 
Austin (512) 	 6-7211 

UTAB 
Dlecount ._,k & Supply
200 UntYe1'81ty Street 
Salt Lake City (801) 583-5055 
WAallllfGTOR 
a Dalton eoo1me0er 
410 'Dlcoma Mall 
'lllcoma (602) 473-5041 
a Dalton Boolmeller 
1062 South Center 
'l\akwlla (208) 246-4373 

Wl8COll8IK 
UWM Bookstore 
2200 E Kenwood Boulevard 
Milwaukee (414) 963-4201 

DfTBIUfATIOKAL 
BOOUTOllBB 
Untversl~Bookatorea 
Sydney, 

cnaland Inst. of~. 
kshop 

Brtabane.Auatralla 
Melbourne Co-Op Bookstore 
Melbourne. AusfralJa 
Blackwells 
Broad Street 
Oxford OXl 38. England 

DDlon'a 
1 Malet Street 
London WClE 7JB. England 
Heifers Boollaellera 
20. 1l1n1ty St. 
CambrldgeCB23NO.England 

W.G. ~le Ltd. 
11911 c~ eroaa Road 
London WC2, EDgland 
Naroea Book Dlatrlbutora 
New Delhi. India 
~and Hocldand Ltd. 
The Precinct Centre 
Oxford Road 
Manchester M13 9QA. England 

llaru2ien Company. Ltd. 
1bkyo. Japan 
Japan PubUcatlona Thldlng 
Co. Ltd. 
'lbkyo. Japan 
John Smith and Son Ltd. 
57, St. Vtncenta St. 
Glalgow 02 5TB. Scotland 
1bppan Company Ltd. 
san,apore 
Scheltema.ffolkemaen 

VermeulmBV 

~~. 
The Netherlanda 

J. A. Mayereche Buchhandlung
Uraul1nerstras9e17-19 
D-5100Aachen. West Germany 
Llbr. lnL Ulrico Hoepli 
Via Ul11co Hoe~U 5 
20129 Milano. taly 
Oftl-Llb 
48 Rue Gay Lu8aac 
75240Paris Cedex (MS, Pnnce 
FrelboCerNJ 
~109CH 	 , Switzerland 
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'~truedata 

management product is 


inherently multi-user!' 

Edward M. Esber, Jr. 


President Ashfon·Tate Software, "lnfotforld" July 22, 1985 


Thank you Mr. Esb r. We at DataAccess Corp. Another of DataFlex's multi-user facilities 
couldn't agree more! That's why DataFlex was is its sophisticated, yet easy to use, on-line 
designed and implemented with true multi- query program. Query allows even inexperi­
u er apabiliti right from the start, way back enced users to produce complex multi-file 
in 19 l. reports simply by using a mouse or the cursor 

control keys to "point & shoot" at the dataAnd we mean RIGHT from th start. 
they wish to see presented. And because 

Take for exampl DataFI x' multi-user data DataFlex maintains on-line data indices,
protection features. While other products query's output is sent to the screen, printer or
deny users ac e s to record ... or ven om­ file as quickly as it can be read from disk. 
plete file ... whil th y are in u e DataFlex You even have the option of generating error­
allows all users access to all files and re ord free source code and using it as the basis 
at all times. With DataFl x' pow rful data ofa more complex report. 
entry ma ro, locking occurs only during write 

Call your local dealer today and discover for op rations, and then, only for th micro-
yourself the joys of using "A True Dataeconds it takes to updat the tile. No user is 
Management Product."ever aff e ted by any other, and data integrity 

i ab olute! 

The TRUE Multi-User Appl;ications Development Database 

SUPPORTED 
OPERATING SYSTEMS 
AND NETWORKS 
IBM PCOOS 1.x, 2.x, 3.x 

MSDOS 1.x, 2.x, 3.x 

IBM '"AT" XENIX 

IBM PC NETWORK 

CP/M, CP/M-86 

Concurrent CP/M-86 

Concurrent DOS 

MPfM-86 

Novell NetWare 

TurboOos 

Corvus w/IBM PC 

Molecular N/Star 

TeleVideo lnfoshare 

3Com EtherShare 

PC-Net 

NorthStar Dimension 

Action DPC/OS 

OMS Hi-Net 

Alloy Engineering RTNX 


-
-
-
-
-
DataAccess Corp.; 8525 S.W. l29th Terrace, Miami, FL 33156 
(305) 238-0012 TELEX 469021 DATA ACCESS CI 
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PREDICTING 

ARSON 


BY ROYER COOK 

Micros become a new weapon 
in the fight against arson 

ARSO IS A pernicious crime that 
strikes directly and dramatically at the 
physical and economic condition of a 
neighborhood. Although the scope 
and incidence of the problem are dif­
ficult to estimate precisely. available 
data indicates that arson accounts for 
billions of dollars in property losses. 
as well as thousands of deaths and in­
juries each year. 

The tasks of local arson prevention 
and control were once restricted 
largely to municipal fire departments. 

ow. however. with the recognition 
that the roots of arson are embedded 
in the condition of the community­
the quality of housing. trends toward 
d isinvestment. general economic 
decline. and so on-community or­
ganizations have become increasingly 
active in efforts to combat arson. 

Recently. a growing number of city 
agencies and community organiza­
tions have found that computer-based 
arson-prediction systems can be 
powerful weapons in the fight to pre­
vent arson and halt the devastation 
and decline of their neighborhoods. 
By pinpointing the buildings where 
arson is most likely to strike. the com­
puter models allow arson-prevention 
workers-community organizers. fire­

fighters. and others- to focus their ef­
forts more effectively. 

At the Institute for Social Analysis. 
my colleagues and I have spent the 
past 2!h years evaluating these com­
puter-based arson-prediction systems. 
concentrating on the system used by 
the Flatbush Development Corpora­
t ion in Brooklyn, New York. probably 
the most advanced form of such sys­
tems. We found both considerable 
promise and numerous pitfalls in the 
use of computer-based arson-predic­
tion systems. 

PINPOINTING 
Ironically. the main challenge in pre­
dicting arson stems from its relat ive 
rarity. Even in the most arson-ravaged 
neighborhoods. arson seldom occurs 
in more than 5 percent of all the 
bu ild ings in a given year. If we know 
where arson is likely to strike. we can 
do several things to prevent it. from 
fire-marshal! monitoring to tenant 
organizing. But even in a small com­
munity. there may be several thou­
sand buildings: arson-prevention/con­
trol activities cannot be directed at 
each one~ Fortunately. there are 
several characteristics of buildings 
that are associated with "arson­

proneness:· and if we can collect the 
pertinent information on each 
building. certain analytic techniques 
enable us to identify those charac­
teristics. Computer-based arson­
prediction systems permit us to store 
and analyze the large data sets nec­
essary to pinpoint the buildings most 
likely to be torched. 

THE BEGINNINGS 
Computer-based arson-prediction sys­
tems were born in the late 1970s 
when a group of pioneering re­
earchers at the ew York City Ar on 

Strike Force laid a foundation for 
··arson early warning systems:· as they 
are now known. The Arson Strike 
Force staff examined the city records 
thousing. finances. fire. and so onl of 
21 .765 buildings in New York City. hair 
of which had experienced ar on dur­
ing the previous si x-month period. 
Through multiple regression analy is. 
the staff identiried everal bu ild ing 

fcontrnutdl 
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c ra cte ris ti c t ha t tended lo 
is ingui h b tween building with ar­
on n ho e without ar on. The end 

resul t wa the Ar on Ri k Prediction 
Index !ARPI L formula consisting of 
weighted variables such as bui ldin 
type. vacancy rate. nd fire hi tory 
This rormu la could produce an ARPI 
or virtual ly any building in the city. 

All of 1hese companies relr on Benerli-\.1\IC 
towrite their software programs. ThL'} hare 
found 1ha1l~nertlAS IC combin the foalur~ · 
thev 11L'Cd from ~\SIC . Pi1scal. Cand forth 111 

on : fam1l1ar c1wm:mmen1. Someorthese ea­
tures include the followin~ 

640K ~ow )UU can u 1he full memor) 
of )l >Ur Pf: mdf'\'l' iop la rge program•. 
STRUCTIJRED Creaiewell 01"j\:mized 
pro~am u i11g pmcedures and fuuction 
tha1arc easih identified and u11der.;tood and 
compl 1el)' ~u ·Ihle in fu1ure prowams. 
MOO LAR l'se pnx:edur and fu11c1im1. 
i:mu1l!'d toi:ether ro fonn ..librnr)' modu l~ 
INTERACTIVI !letterlR~ ll; tlCL\ like an 
inlerprder, r~pond111~ to th~ u.-.er..· commanc1'. 
111 a1111111ned 1 ~tte mode. Howewr. each 

s1:11emt111 is actmll 11 compiled :t'\ ii is enler~d . 
EXTENSIBLE Cre:lle )1lUr u1,·11 
Btttcrli>\SICmooul . which co111ai11 

the ame time. Ron Hine of the 
Flatbu h Developmenc Corporation 
was developing an arson-prevention 
program to ave the once-lovely 
neighborhood of orth Flatbu h in 
Brooklyn . Flatbush was the classic 
transition urban neighborhood in the 
1960s and 1970s. suffering decline. 
disinvestment. and arson. Ron picked 

into tl1e computer's memory rather than 
lnterpf ted :u rumlme. lne opt ional Runtime 
S) tMl general EXE. Ales. 
Bette.rBASIC l~ur on IB~! f'C. IBM 
PCi>.T :ind compaubl . 

CALL J-800-225-5800 (1 11 C:m:ul:e 

'116··169.· !·NI Onler &uer&\SICnow. or 

write Summit Sof111~1re lechnolo!.•y. Inc.••. 

l~O llox 99. Babson l'arl;, \Wllesle1 ..\!A OJIS"". 

l'nc are listed hetow. · 

&u~rt~S IC : Sl94) Run11me Srst nY '250 

808 ,\lath ~ lodule: m 
OnJer the Beucrl!ASIC-ample diskwl11d1 
i11dudei. a demo. a 1t11orl:i l. compatlb1h1!­
L u and rnon'. Onlr • JO 
\ l11>1rrf.:ull \ IM. PO Clll'Ck>. ~lotll'l I~ t 0 H 
.ltl'.l'l\IN 
lk11,.1'-': u "• rt'):l>l•r<d iru.dctno~ of sum1mi 
-.ofl ..-•rr T« h1w1lllj(\ . 111r 

11111f-~ · :irnl m1111 X1 "'" r~1trl 1r;1dtrnl 

111.'m·rll.·\.'>IC. eMei1 ion ~ of 1n1t1~t1<11llll RIN1
MJch1111S f.nrp T~rlill ~ • ~ 

(1de:1i forO f..\b) 1M tell'dtrJdem•rl< nfT.:•l\ l~ltJl 
COMPILED Each lme B IC lllu111:1.h:dalvl<• •l1'1t'!(!ll<ttd· 

lrJill'nl:lti.> •.r lht ro111..1n Clim 
11 f the f\nJ!(r.1m t) p:tn"" 111hll 011<:rirp ~ T11 T 
compilal a. U 1~ enten:1.I G<11tr.il F.ltnnr I) > 'il e111 11~ 

l~IU>t" fJermc I:.,,.. TK\I. hoc 

AL'O \ 11.Anl.E FOi~ THE T.>\:\llY 2000. 1200 i\~D 1000 

up the Arson Strike Force fo rmula . 
built a data bank on neighborhood 
building characteristics-tax arrear­
ages. vacancy rates. and so on-and 
generated an arson risk list. which 
ranked all buildings in the neighbor· 
hood according to ar on-proneness. 
Buildings at che top of the list the top 
20 or 30 out of 1200. became the 
targets of Flatbush Development Cor­
poration·s arson-prevention activities. 
tr was at chi stage that we stepped 
into the picture. 

The central question or u wa : 
How wel l does the computer-based 
model predict arson? Hm many of 
the buildings at the top of the Flat· 
bush risk list actually became targets 
of arson? By monitoring these arson­
prone bulldings for a year. we could 
get an answer to that question. But 
because people on the Flatbush staff 
were actively working on many of 
these buildings. their successes-the 
arson they prevented- would actual ­
ly make their prediction system worse. 
So we built our own arson early warn­
ing system in the adjacent neighbor­
hood of Crown Heights. where no 
arson-prevention work was being 
done. Basically our work consisted of 
bui lding the arson early warning sys­
tem in Crown Heights. developing 
prediction formulas tailored to the 
neighborhood ~such as running our 
own regression analysis on the build­
ing in the two neighborhoods). and 
measuring the predictive accuracy of 
the formulas in both neighborhoods. 

N O SMALL TASK 
The first step in building the arson 
ea rly warn ing system in Crown 
Heights was to gather the relevant 
data on buifding characteristics. Data 
on tax arrearages. code violations. 
and descriptive building information 
tsuch as number of units. bui lding 
type. and so onl wa contained on 
computer tape from the city"s de­
partments of finance and housing. We 
collected vacancy data from the local 
utility company and fire data from the 
Fire Department. All the data was 
entered manually. one category at a 
time. imo our IBM PC wlth a 12-mega· 

jconlinued) 
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For$3495,

Tektronix 4014 emulation 


doestit have to look 

primitive anw9E~:ghmoney~

buy a Tektronix 4014• emulator with all 
the sophi tication of the tone Age. 

ow there' the Host cation 100" from 
Encore. The low-cosc, high-resolution 
display that ' a milJennium ahead in 
price/ performance. 

Fir clook ac performance: a 19 " creen 
with 1056 x 864 pi.xels and non-interlaced 
display for sharp graphics and high-quality 
text. Multiple window: to multiple hosts . 
Compatible with ReGI , TlQO• and 
ANSI X3 . proeocols. le s even upgrad­
able t a full function dual processor 
32-bit w rkstation . 

Next look at the price: 3, 95: You can 
spend a lot more for a Ol emulator, but 
you won't gee a loc more. 

Now what do you do for an Encore? 
Just call toll free or send for more in~ r­
mation or a demon tration . Because for 

3 , 95 you don't have co look at primitive 
graphics anym re. 

Cail 1-800-3-E CORE. (In MA, call 
l-617-23 7-1022.) 

ENCORE 
COMPUTER CORPORATlO 

• ugges1c::d Lisi Pric.:e. Quamity d iscoums :wailable. 
f-l~tu.tion l111oa Tr.i<k.-ntnk •~l EMOrc Con,putcr COtptir;u l1tn 
VT ''" !11."8""•:< :O ir:..J<in:uk .,rD111ial Equo1micru ('.orpor.u loo . 
Tcl<troni>< i> 1 R.l."IQSlcted 1't.><J..,,,ork of 1'~k1 rono • 1 nc 
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The system can 

produce a 

comprehensive proffle 
on any property. 
byte hard disk. Our hardware and 
database-management system 
ldBASE Ill purposely mirrored those 
of the Flatbush early warning system 

We constructed nine basic files to 
tore all the information needed for 

arson-predic ion and building in or­
mation These fi!es contained fire data. 
building-code violations and liens. 
identification number and addresses. 
finance information tasse sed value 
and tax data). alternative addresse . 
owner data. mortgage information. 
vacancy rates. and insurance informa­
tion . Each of the nine files for an in­
dividual building contained a building 
iden ification number u ed to link the 
files together Our staff updated the 
dBASE II riles easily and frequently. 
Prior to applying the risk formula. a 
program written in dBASE II con­
tructed a ten file containing only the 

variables in the risk formula. dBASE 
II programs then calculated the arson 
risk score for each bui lding and pro­
duced the building pro iles used fo r 
information purposes. Other dBAS II 
programs conducted special analyses. 
such as identi ying commercial prop­
er ies with u picious fires during a 
given time period and linking street 
addre e in fi re records to the 
bui lding identification numbers. 

Sounds like a fairly straightforward 
procedure. doesn't it? It wasn't. One 
of the apparently implest steps­
matching the data to the appropriate 
buildings-turned out co be the big­
gest headache of constructing the 
earl warning system The main prob­
lem wa rhac th agencies use different 
mean of building identification- the 
Hou ing Department use block and 
lot numbers to pinpoint each building. 
while he Fire Department uses ad­

resses. The Housing Department at· 
ache addresses only to multiple­

242 BY E • OCTOBER IQ , 

family well ings. We used a real estate 
directory to obtain addresses for 
other buildings whose block and lot 
numbers were known (and since the 
directory is organized by street. the 
search \ as cumbersome!. 

Even when we completed a data set 
fu ll of bui lding information with ad­
dre ses. matching fires to buildings 
was not an easy task. Corner buildings 
may have two very disparate ad­
dres e 1524 St Johns Place and 807 
Cla on Avenue. for example. are the 
same building}. and a fire may be 
recorded in an apartment with in a 
building with an address "range" le.g .. 
1151 Pacific Street is in the building 
known as 11 7 Pacific Street). 

Relying only on agency data. we 
could not match 11 percent o the 
fire to a building. So we sent a com­
munity organiz rout into the neigh­
borhood to clear up the discrepanc­
ies. The detec ive work was time-con­
sum ing but creative. Imagine dis­
covering that the 30 fires listed as oc­
curring at 55 5 Prospect Place were in 
the Brooklyn Jewish Hospital-listed 
in the building data set as on the 
corner of Classon and St. Marks 
Avenues! This resulted in matching all 
bu a few buildings to the data et 
The problems of matching data would 
have been considerably lessened if 
the early warning system had been 
developed by staff members intimate­
ly familiar wi th the neighborhood or 
if he agency data had been recorded 
in imilar ways. 

A NEW FORMULA 
Having con tructed a fu ll data se of 
pm ntial ar on predictors and arson 
indicators. we were now ready to 
develop our own prediction formula 
that. unlike the ci ywide ARPI formula. 
would be tailored to the particular 
nei hborhood Indeed. from the very 
beginning ' w re skeptical about 
the predictive accuracy of a citywide 
formula. given the wide variation in 
neighborhoods throughou ew York 
Ci y We eveloped ne\ formulas for 
both Flatbu h and Crown Heights. In 
each ca e the procedure was the 
same. First. the bivariate relationships 
between each potential predictor vari­

able (e.g .. serious code violations) and 
arson were analyzed by Spearman·s 
d 10 correlation coefficien t Tho e 
predictors with significant correlations 
to arson were taken to the next stage. 
multiple regression anal yses. 

At this point the analysis moved to 
a mainframe for application of the 
General Linear odel (GLM) of rhe 
SAS software package. This program 
tests at! variables desired in every per­
mutation. beginning with each vari­
able on its own. then every combina­
ion of two variables. then three. etc. 

The best formula. in our eye . wa the 
one with the fewest variables (for ea e 
of data collection). largest R' Ito max­
imize predictive accuracy). and small­
est Mallow's C (to reduce potential for 
biased estimates produced by cor­
related predictor variables). 

The fi nal form ula for Flatbush con­
tained four weighted predictor vari­
ables: serious code viola ti ons. 
number of units (apartments). vacancy 
percencage. and past fi res of "un­
known origin" (or notJ. In Crown 
Heights. the final prediction ormula 
also had four variables. two of which 
were different from the Flatbush 
predictor set: number of quarters in 
ta x arrears. serious fi re (or not ). 
number of units (apartments) and 
fires of "unknown origin" (or not). We 
applied these formulas along with the 
ci tywide formulas to the building data 
sets for Flatbush and Crown Heights. 
producing lists of all the buildings 
ranked accord ing to their arson risk 
index. 

PREDICTIVE VALIDITY 
How well do the formulas predict 
arsons' If the arson early warning 
ystems are accurate. the buildings 

with the highest arson risk scores 
would tend to have arsons over the 
next year. Testing fi rst the ci tywide 
ARPI score. we found this tendency. 
but in weak form: Only 14 of the 37 
arsons that were set in 80 Flatbush 
buildings in the subsequent year were 
in the top 100 buildings of the ARPI 
list (an R' of only 0.04 51 . Similarly. in 
Crown Heights only 13 arsons out of 
39 were in the top lOO buildings tout 

(w"tinued) 
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Arson prediction 


is not precise; 


most higft-risk 


buildings do not burn. 

of 1105 scored) a pre icted by the 
ARPI formula Ian R1 o f 0.0371. Clear­
ly. thi citywide formu la was a crude 
predictor of limited practical use. 

uld our neighborhood-specific 
formu la perform berter? It d id. al­
though the new formula wa appl ied 
co a smaller set of buildings a a result 
of missing data on some new form ula 
variables In Flatbush. 11 arson fires 
(42 percent of all arsons in the 431 
risk- cored bui ld ings) were set in the 
top buildings. and 22 arson fire 
I 5 percent) were et in the op 146 

buildings. yielding an R2 o 0.129­
nearly three imes the pred ictive 
power of the ci ywide ARPI score. ln 
Crown Heights. 23 arson fires (74 per· 
cen of all arsons in the 5 6 risk· 
cored buildin s) occurred in the cop 

13 bui ld ings. producing an even 
greater boos in the R2• from 0.037 o 
0 14 1 

Thus. if ar on-prevent ion efforts are 
aimed at the top 50 buildings on a 
neighborhood-specific arson risk list. 
30 to 40 percent of all potential ar­
sons can be addressed. By widen in 
the targets to the top 150 bui ldings. 
the large majority of all potential ar­
on will be argeted IOur research 

also found that once an arson-prone 
bui ld ing is identified. a variety of ef· 
fective arson-prevention/control ac­
ivi ties can be implemented-from 
ire-marshal! scrutiny to organizing 

tenants-that generally improve the 
uild ings and effectively reduce the 

frequency o f fires in the buildings. 
both incendiary and accidental.) 

Still. arson prediction is gross rather 
than precise: most buildings with high 
ar on risk scores do not burn. So 
while computerized arson predict ion 
helps to narrow the range of bu ild­
ings. it is not accurate enough to per· 
mit a focus on only 20 or 30 buildings. 
1 or should the arson risk list be used 
as an unalterable guide for launching 
full·blown arson-prevention efforts 
toward 150 buildings. Arson righters 
must use the risk list as a beginning. 
applying very-low-effort prevention 
methods (such as a warning notice to 
the landlord) toward all of the top 10 
percent to 20 percent of the buildin s. 
and more resource-consuming efforts 
toward smaller numbers of buildings. 

HIGH TECH, GRASS Roars 
The technology o f computerized 
arson early warn ing systems is 
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perhaps no longer in its infancy but 
in its toddler stage. Although the sys­
tem at the Flatbush Development Cor· 
poration (where our new prediction 
formula has supplanted the old city· 
wide ARPIJ is one of only a small 
number of arson early warning sys· 
terns. it has already proven its utility 
as an arson-prevention tool. No doubt 
these systems can be considerably 
improved in efficiency. accuracy. and 
scope. 

We have really only begun to 
develop and test improved prediction 
systems: other predictor variables and 
models need to be tried out. For ex· 
ample. we are currently working on a 
program that will address the missing­
data problem by substituting an alter­
native prediction equation when a 
building profile is missing one of the 
predictor variables. We are also ex· 
ploring ways to simplify the prediction 
process so that organizations with 
less statistical sophistication can 
generate useful arson risk-prediction 
systems. 

Once in place. these computerized 
systems have the potential to do more 
than predict where an arson will 
occur. In fact. at the Flatbush Develop­
ment Corporation the system has 
already become a rather comprehen· 
sive housing information source. The 
system can produce. at the touch of 
a few keys. a comprehensive profile 
on any property in the neighborhood. 
showing rea l estate transactions. 
number of units. fire history. property 
value. and so forth. This kind of infor· 
mation has been helpful to other 
neighborhood revitalization activities 
at FDC. including a low-cost loan pro­
gram for improving properties and a 
weatherization program. Some have 
called such systems "housing early 
warning systems" since they can serve 
as barometers of what is happening 
to the housing stock in the communi· 
ry. There is probably no better set of 
indicators of a neighborhood's socio­
economic health than the trends in 
housing stock. 

CONCWSION 
With the recent expansion of storage 
capacity in microcomputers. a com· 

munity organization can construct not 
only an arson early warning'or hous· 
ing information system but a neigh· 
borhood information system that 
stores and analyzes trends in crime 
data. employment. investment. and so 
on. The information itself. if organized 
properly. can be a valuable base for 
planning and allocating resources. 

Moreover. there is potential for the 
application of forecasting/prediction 
models to these other databases. The 
microcomputer has already begun to 
transform the work of a few commu­
nity organizations. It seems likely that 
it will be used by many other organi· 
zations for arson prediction. housing 
information. and beyond. • 

Alron's PC/AT Bugbusters 

Hardware-assisted Software Debuggers for Bullet-proofPC/AT-based Products 

,_,..,.,. 
Bnid Crain, a project 

manager at Sohware 
Pllblishing (!he people 
who developed both 
PFS:WRITE and PFS: 
FILE). re'-5 lbe follow­ I 

Iing: "On Friday, Man:b 
I

22. 198S, I was about to 4 
get on an airplane with 
JcffTucUr, who v.u co­

•
1 

author of PFS:WRITB 
with me, and fly 10 .' .. l.!>
IBM's Boca Ralon, Fl°"' ft 1Z 
ida facilil)'. For a wed. ti lO 
WC bad been UOSUC· U II 

ceufWly b)'ing io 001111.e .... ,.·~ 
abuginanew~ .. ­
producL In a tui. despcr· n 16 

ii ta
atioo move, I set up an .. .. 
ea:rly·Salllrday morning • lO 
appoln1men1 wilh 1t v 

• ;»
ATRON. - ~ ..~ or 111 walked Ill ­

through ATRON's door .. 
• 

22 
1 

at 8:00 the ~Imorning. J7 l5 

Usin1 ATRON'1 hard· ­..
,. ­
wue-uslstocl debuains • ~ 
IOol~. - had !he prob­
lem identified and fixed 
by 10:30AM." 

Mr. Crain concludes: 
"We'd ~ have found 
!he bug with RIC!'e 

soflwvc dcbuum. which have the bad habi1 of getting 
over-written by the W!I)' bugs !hey're 11Yin1 10 find. It 
doesn't Jwpris.e me lbat almost all the iop-selling 50ft. 
ware plCbges wen: writ1tn by ATRON cUSlomen. Now 
Iba! they'Ye broadened !heir PC family of debugers oo 
include a PC/AT debugging tool. lbosc cl ia seriously 
ioio 80286 lkYe.lopment an: gn:ally relieved." 

- nu mm 11 DO HI~ ICAMY1 
Wee deYcloping your AT-based soll-.e product in the 

dark? Wilhout prof~ional debuuing toots? 
5eYen of the ICll IOp-selling soll-!*kllFs lislrd by 

!he THE WALL STREET JOURNAL• were produced by 
ATRON cust.omers. The PC PROBE'" bugbuster 
(SIS9S) accounts for mudl of Ibis success. Now !hat the 
PC/AT is the new standard IOr lldvanced commen:W and 
scientific lkYelopment, ATRON is proud lO announce the 
AT PROBE'" bugb1111er ($249'). It has ~ mon:o 
debugging ~ililics !ban !he PC Probe. 

llN -.T8ll DIP nu ,_1ETT91 .... 
The AT PROBE is a cUt:ui1 board dw 

plugs into your PC/ AT. It ha an 
umbilical which pl11gs inio 
your 80287 sockel and 
moni1or all processor 
activity. 

Since AT PROBE can 
uace program execution in 
~ time, and di$play the 
IU( 2048 memory cycles, 
you can easily answer !he 
questions; ''How did I get 
hen:?'. and "What an the 

inU!mlpts doing?" 
II can solve spooky 

debugging problems. 
..:.:.=;c_-..-, • 	 Like finding where 

your program over­
wriics memory or 110 • 
impos ible with sort­
wwc dcbuggm.. 

You can even do 
source-level debugging 
in your favorite Ian· 
g~ge, like c. Pascal ot 
as embler. And after 
your applicalion is 
debugged , lhe AT 
PROBE' perfor­
mance-measurement 
soflwan: can isolate 
your application' 
boalcnecb. 

Finally, !he AT PROBE has its own 1-MByie of mem· 
oty. Hidden and wri1e-pm1eclrd. How cbe wuld you 
devt:lop lha1 ~Jy larie program. where the symbol 
table would odlerwise demand most or your PC/AT 
lllCIDOf)t __........,. ... ..,_....,., 

-.:I"' wman.,.... .......... 


So why waste more time readi.ng lhougb your program 
lislinl for the ten tbousandlh time, bying to find why your 
program swu bawling wilh every full moon. Be like 
BORJ..AND, get your AllOD bugbus1er 1oday and bust 
bugs tomorrow. 
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c::;~:~e hard disk kit $395 
~m~s complete with virtually the 
1denttcal controller that's in tlie 
IBM®XT, and Xerox®warranties the 
hard disk for one year 

G uaranteed 100 percent IBM PC compatible 

How cao we offer this faola.Stic 
price? Simple. We buy in ucb 
volume that even the most ava­
ricious bard di k businessmen 
understand they hnve to give u 
the best price possible. We could 
pockel Lhe difference, but we 
don't. 

In tead. we put the extra 
profit into our testing facilities. 
That' why Xerox guarantee our 
SJ95 LO megabyte bard disk for 
one year. 

Xerox know , as our cus­
tomers know, that we have an 
extensive testins. program. Here 

, is whnt we contnbute loward giv­
ing you the maximum hard disk 
performance. 

Ucst Driws Availahlc 

F'trSt, we buy the best drives 
available. Sounds trite, doesn't 
it? I mean , a drive's a drlvc­
right? Hardly. You should see 
some of the Junk we gel in our 
labs. Some have such high fail­
ure rates that we even qucs­
tio11ed our own S10,000 harddisk 
tester. But when we tested other 
manufacturers· drive we were 
assured that our equipment was 
fine , which just confirmed lhBt 
the bad bard disks were not only 
bad-they were real bad. 

But lhBt's just the weeding out 
pro~. We then take each drive 
lhat we've put through our tester 
and test it again with the control­
ler you've requested. We call this 
a "tested pair." 

DOS Docsn'I Uo It 
In case you ' re thinking that aU 

t!tis is an unneoessary duplica­
uon of what DOS does for you. 
let me explain the disk facts of 
life. 

H DOS did what you may 

We even include a program 
that will give you continuous 
comments on the talus of your 
hard djs.k . No more waiting for 
that catastrophic failure. 

think it is upposed to do when 
you format the disk, DOS would 
map around these bad areas. 
Unfortwuuely, DOS doesn't do 
this. 

DOS 2.0 and 2.1 can't enter 
the bad tracks. DOS 3.0 can, but 
only on the lBM AT. Unfortu­
nately, as the/rcss has so well 
documenlate , the AT' hard 
disk. develops bad tracks later 
on. 

We do \\hal DOS can't 

We believe the problem is so 
bad, we use a software program 
that performs a powerful test of 
your disk drive oo all of the I BM 
or IBM oompauble computers­
PCs, XTs, and AT . Our rormat 
takes hours to analyze the dlslt. 
But when we finish, you know 
that the bad tracks are really 
mapped out so you won't write 
JoOO data that will disappear 
mto a black bole. We even send 
you a printed statement of our 
test results. 

Our sohware allows you to 
type in the bad track locations 
from the list supplied by the 
manu(actureR. so you'll never 
write good data to them-even 
if DOS didn't identify them HS 

bad. The software even lets you 
save the location of these bad 
sections to a file, so that you can 
reformat your disk without 
spending hours retesting. 

Au~rage An·cs' Time 

As you might suspect . some bard 
disks are (a ter than others in 
their ability to move from one 
track of data to another. The 
time it takes the bard disk to 
move one-half way between the 
beginning of the disk to the end 
is called the '"average access 
time." 

The first generation of 10 meg­
abyte hard disks hod average ac­
cess time o( 80-85 milliseconds 
(msec). But computer u.sers love 
speed, and guCJS what-the av­
erage acce lime for the new 20 
megabyte hard disk in the lBM 
AT is only 40 msec. (We selJ an 
AT equivalent with only 30 msec 
aa:es.s time l) 

There are some legitimate rea­
sons for the shorter access time. 
h's particularly be lpfol when 
there are multiple users oo the 
same bard disk. It' also imeor­
tant when running a compiler. 
But remember, before you get 
too wrapped up in the access 
speed, there's always that ST 506 
interface which won't let data 
transfer from the bard dill. to the 
computer any faster than S me­
pbits/second. We've bypassed
ihat choke bole, too. II you want 
the functional equivalent of a 
Ferrari with a turbocharger. or­
der our 10 Mbit per second 100 

megabyte ha.rd disk with 18 msc 
of average access speed. 

C11m J>alihil ii~' 

To be ure that your hard di k 1 
LOO percent compatible with lh 
IBM XT you don't need to bu 
the same hard disk that's in th 
XT. You can't even be sure wb~ 
brand bard di k it is becaus 
IBM, like Express Systems, goc 
into the marketplace and bu} 
bard disk from several vendor. 
However, they buy t hei r X' 
hard di k controller from on1 
one vendor- the same one w 
do. 

You can buy the IBM XT co~ 
lroUer from IBM for S495 or yo 
can buy from us, the fuoctiom 
equivalent. manufactured by lb 
same company that makes 1t fo 
IBM for only Sl95. I it the e> 
actly identical IBM XT contro 
ler'! No. it' better. First, ii tak 
less power. and secondly, it ca 
control fro m 5 to 32 mega 
byt~the IBM controller ca 
:-work with only 10 megabytes. l 
is 100 percent IBM XT compat 
hie, and 100 percent is 100 pe1 
cent. If you want to save a slo 
we carry 11 version that lets yo 
operate two hard disks and tw 
ftoppy disk drives. 

l\torc than 32 Mc~ah~' les 

You can operate with more tha 
32 mefxbyt.cs (the limit of oo~ 
lhrou the use of "device dri1 
ers." xpress Systems can supp' 
you with device drivers for o~ 
hard disks for over 32 megabytE 
formatted . Bui, ifyou don ' I hav 
individual files, or databases thl 
are Large. you might want to cot 
sider one of our cont rollers th 
can divide our 65 meiabyat 
(formatted) hard disk IDlO tw 
equal volumes of 32 megabyt 
each. 

Reliabilih. . 
We offer you a choice betwe 
iron oxide and plated media­
lhe stuff that covers the b8J 
disk and gives it its magnet 
properties. Iron oxide is,-wel 
!l's r ust. II you inadvertent) 
JOUSt your disk. you may cau! 
the low flying head to dig 01 
some iron oxide. A little r 
flake can ruin your whole d3 
Plated media is more resistant j 
damage, and if it happens. le 
data is lost. 

We offer both t~ of ha1 
disks. The iron oxide is oldl 

IBM IBM 
F 

llllJJ/llll/11111 11111111 111' 11111 1 
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Hard dilks ......... power. Our 
11111111. hmll-bip bani diW can­
IWDe IO little power tbal JOU can 
use them with your uildit& IBM 
PC power IUPPly. If J'CJ'll Plan to 
uae lotl of llOti, yoa'U want IO 
iacreue~~..,..ayto be 
safe. We oner the .... amount 
of~ tor your PC tbal comes 
intbeXT. 

Some folb=never feel com­
fortablo mall order. They
foraet lhal bop.au a mall 
order houR or tbaflBM ii now 
into mail order. Bul, if h helps.
here is a pardol Ult of a11tomen 
who have felt c:mafonable to buy 
fromua. 
llBM 

rican Expre9
Army

clT (Bell Ubl) 
UICb .tl..omb 

Xacm 

\\arranl~ 

Sean 
H~eD 
MIT 
RCALew•• od 
Spary 

fie ofter' you a one JUI' war­
.(anty oa our hard dilb-tbe 

as IBM on the AT and 90 
JI on the t1pe drivel. (It's aD 

.he IUIUlbclUrer 8lw& ...) If 

Formetlld .....,.. ...... ..... 
IO V: no 
IO V: yes 
21 'h ~ 
21 Full no 
32 '": yes 
32 Full no 
65 Full no 
100 Full yes 
Removable Hard Diak 
JO 'h no 

A--u-
Aa­

8S 11\SCC 
85 msec 
8S msec 
JO m.scc 
85 msec 
30msec 
30 m.scc 
18 msec 

90msec 

~ ..... 
S Mbi1~ts 
S Mbitsfs 
S Mbi11fs 
5 Mbits/s 
S Mbitsfs 
S Mbi1sfs 
5 Mbitsls 
10 Mbitsls 

S MbiUils 

OllaTt-•
F~ SilDr9 ~ Heigh! Rale (IC/MCI 

60 Mby1es 'h 88 
60 Mbyies Subsystem 88 
21 Mbyta (unfOrmatted)SWt/atop Sublystem 2A 
26 Mbytes Roppy Tape• Subsys1em 31 
ComoDen 

PCorPC/XT 

s 395 
s 495 
s '795 
s 1.m 
s 995 
s l,'775 
s 2.195 s 4 ,995 

s 1,095 

PCorPC/XT 

s 995 
s 1,2'5 s 595 

s '" 

AT 

s NIA 
s NIA 
s 5'5
s1..­
s 7'5 
s 1,575 
s 2,9'70 
s 4,995 

NIA 

AT 

s '" s 1.195 

s -s 78 

All of our hard disk and tape controllers arc available separa tely: Please cal l for prices. 
S.blyltem au.la 
Any of our diak or tape units are available in an ex1ernal subsys1em fo r an additional 
$250.00. You can mix & match any of our ·~ high hard disks o r tape drives 1ogcthcr or 
add any single full hd&ht hard disk . 

'&pe Cartrldses 
Elpreu Certified 555 foot 310 Hci 14-incll Data Canridgc 
Power Supply 
IJO W 111 Power supply 
ISO Wau Power supply 

•with the purchase of any dnve 

All Express Syale• prodw:ta 
come ~le witll die ~ 
priale 10ftWare1tape UIJJoi hint 
i:lbk controller!1 a~d ca6lo1 
where required. ttarc1 dillal IN 
lormattccfand teeted with the PC 
DOS of your c:bokle. All drive 
lilaanformaUed~. 

~ur~~C: 
hies, dUy c:biln cabllli, m some 
other variation, we'll •pplJ
dlele iteim al. aomlul ...,., 
Weeven-oslmdtlilb WU 
('.on11nand Allila111 ·--Ille 
DOS-lille ....... '° sM.z.balp wttb,.,.... DQS cyw• , 

~ 

111111 1111 Ill Ill Ill I 

$35.10 

$15.W 
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NEC 

NEC Home Electronics (U.S.A.) Inc. 

Personal Computer Division 

1401 Estes Avenue 


Elk Grove Village, IL 60007 

312-22&:5900 
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FIGHTING FIRE 

WITH 


TECHNOLOGY 

BY BRUCE DILLEN BECK 

The dBASE I I database--management system goes to work 
in community-action service 

THE PEOPLE'S FIREHOUSE. a hous­
ing and community-development 
organization located in the Brooklyn 
neighborhood of orthside. Williams­
burg. and Greenpoint. undertakes a 
number of programs ranging from the 
rehabilitation and management of 
ci ty-owned housing to tenant organiz· 
ing and revita lization of the neighbor· 
hood's aging commercial strip. 

In 1984 the Firehouse purchased a 
Texas Instruments portable computer 
and dBASE II software to aid in its 
fight against arson. After computeriz· 
ing housing information obtained 
from variou ew York City agencies. 
the Firehouse computed Arson Risk 
Prediction Index (ARP!) scores for 
each property within the neighbor­
hood it services. 

TH E ARSON RISK 
PREDICTION INDEX 
Development of the ARPI was under­
taken by the ew York City Arson 
Strike Force in the years 1979 through 
1981 . The hypothesis that guided the 
development of a predictive index is 
that arson risk is associated with cer­
tain structural. economic. and demo­

graphic characteristics of buildings 
and neighborhoods. The index was 
the result of analyz ing data gathered 
for 21.765 bui ldings in the city. 
Building upon the work of the cities 
of Boston and ew Haven. the Strike 
Force identified a number of key vari­
ables associated with arson. The 
Strike Force developed a study file 
composed of buildings with known in­
cidents of arson and an equivalent 
number of control cases from build­
ings that did not experience arson 
over the study time period. The sam· 
pie of buildings not affected by arson 
was randomly drawn from each of 

ew York City's five boroughs. 
The Strike Force made use of a num· 

ber of methods of statistical analysis 
to isolate the predictive variables. 
According to the Strike Force report: 

The final outcome. and the useful 
product. of this analysis is the Ar­
son Risk Prediction Index (ARPI). 
ARPI is a measure of a building·s 
arson-proneness. It is the resu lt of 
a statistical technique known as 
discriminant analysis. a procedure 
which sifts a set of data items for 

those variables that most clearly 
distinguish between groups .... 
When there are only two groups. 
such as the present case. the result 
of discriminant analysis is a for­
mula. If the necessary character­
istics of a building are known . 
these values can be entered into a 
formula. with the result being a 
number which indicates that build­
ing's resemblance to the typical ar­
son and the typical control build­
ing in the sample. 

Ideally. certain variables would have 
a higher predictive capability than 
others. but in reallry many of these are 
not readily available for a number of 
reasons. including II ) privacy of data. 
(2) cost of data collection. and (3 ) un· 
availability of data. Ultimately. several 
key variables were identified. Version 

IWnliHutdl 

Bmce Dillenbeck is l~e arson project planner 
for the People"s Firehouse. 125 Wythe Ave.. 
Brooklyn . NY 11211 . He received a B.A. in 
political science from tfle Slate University 
of ew York at ew Paltz and an M.A. in 
urba11 p/a1111i11g from the University of 
Illinois. 
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CPROGRAMMERS' 
DBMS 

PREFERRED 
over ISAM 
and file utili­

ties, POWER 
like a mainframe 

DBMS, PRICE like a 
microcomputer utility, 

PORTABILITY like only 
C provides. 

MS·DOS/UNIX 

db_VIST,A FEATURES 
• 	 Written in C for C. 
• 	 Fast s ·-tree indexing method. 
• 	 Maximum data efficiency using 

the network database model. 
• 	 Multiple key records- any or all 

data fields may be keys. 
• 	 Multi-user capability. 
• 	 Transact ion processing. 
• 	 Interactive database access utility. 
• 	 Ability to import and export 


dBASE 11/111 and ASCII files. 

• 	 90 day extended application 


development support. 


NO ROYALTIES 
SOURCE CODE INCWDED 

db_VISTA PRICE 
Single user wi thout source $195 
Single user with source $495 
Multi-user without source $495 
Multi-user with source $990 

MC/VISA/COD 

30 DAY MQN,EY BACK GUARANTEE 


Avai lable for the Lattice. Microsoft. 

Computer Innovations. DeSmet, 


Mark Williams, and Aztec C com pilers 

under MS-DOS. and most UNIX systems. 


DISCOUNTS ON ALL 

LATTICE PRODUCTS 


CORPO RA TI O N 


11717 Rainier Avenue South 

Seattle, WA 98178, USA 


(206) n 2-1515 Telex 9103330300 


CALL TOLL·FREE 

1-800-843-3313 

At the tone, touch 700-992. 

FIGHTING FIRE 


To use the ARPI model 

at the neighborhood 
level required building 
a database including 

each of the variables 

needed to compute 
scores for every building. 
I of the ARPI ormula. as used by the 
Firehouse. includes the following vari­
ables: 

• buildintfs prior fire history 
• number of quarters in tax arrears 
• vacancy rate 
• building classification 
• borough locat ion 
• corner location 

Tuble I shows the weights (coeffi­
cients) developed for each variable. 

ARPI AND dBASE II 
To use the ARPI model at the neigh­
borhood level required building a 
database that mini mally included 

each of the variables needed to com· 
pute scores for every building. To 
build the database and compute 
scores required the use of a relational 

atabase program that could read 
severa l files simultaneously and a 
microcomputer with sufficient power 
and memory capacity to handle 
lengthy calculations. Ashton-Thte·s 
dBASE II fit the bil l. and the Texas ln­
truments Professional has the neces­
ary power and memory co run ARPI 

using dBASE IL We had a hard disk 
installed with a capaci y of 10 mega­
bytes. A hard disk was necessary for 
the amount of information we needed 
to input. 

The in formation requi red to com· 
pute ARPI scores was obtained from 
a variety of ew York City government 
agencies. eedless to say. a major 
part of our effort was the amount of 
work required to input a voluminous 
amount of data. There are approxi· 
mately 4000 separate parcels of prop· 
erty within the Firehouse service area 
!including vacant lots and nonresiden­
tial properties1. 

Our fi rst task was to create and 
ructure the necessary data·input 

fi les. We wanted to create an exten­
sive housing database that could be 
used in a variety of research and plan­
ning appl ications. Thus. the produc-

Table I: Tf1e ARPI versio11 I coefficients. Variables are of two twes. For enlries 
marked by an asterisk I"l. tfte value of tfie coefficient is added to Ifie total score 
if tfre answer is yes; 0 is added otherwise. The other coefficients are multiplied b!J 
Ifie applicable number or percent and the result is added to the total score. A 
constant value of 1.84 is added to the fin al value. The more 11ositive the total 
score tfie higher the arson risk. 

Variable Coefficient 
Is building a · or 2·fam1ly house?· -2.83 
Is building a walk·up apartment house?· -1 .75 
Number of qva11ers building 1s 1n tax arrears .09 
Is building an elevator apartment house?· - 130 
Is building nonres1de 1a1?· -1 .66 
Bu1ld1ng vacancy rate .01 

as building had a recent susp1c1ous ire? (las 12 mon hsr 1 3 
Number of res 1n building during last 2 months .33 
Is building loca ed on a stree corner?· .74 
Is bu1ld1ng 1n Manhat an?· - .55 
Is building 1n 8100 lyn?" 2 
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tion of ARPI scores was only one ap· 
pl ication of the creation of a housing 
database for our organ ization's 
purposes. 

One requirement of using a rela· 
tional database-management system 
(DBMSJ is to have a key field across 
all files so that they may be linked 
together. Computing ARPI scores re· 
quires the DBMS to find records (here. 
common building! from four different 
files. You might expect that the ad· 
dress of each property could serve 
th is purpose. However. the address of 
a property may be recorded different· 
ly from one government agency to 
another. A common mode of identi· 
fying addresses in New York City is by 
block and lot. A block is a physical 
city block and a lot is an individual 
parcel on that block. Each property 
is assigned a unique block and lot 
number by the ew York City Finance 
Department for tax purposes. How­
ever. a number of the files we were 
working with did not have an identi· 
fying block and lot number. We were 
able to add the proper block and lot 
numbers from our Finance file (which 
served as our primary file) to in­
dividual records within other files that 
shared common addresses. Those 
records in other files that were de· 
fined by alternative addresses had to 

be matched by other means. 
Once these two labor-intensive 

tasks of data i.nput and matching 
records across files were achieved. all 
that remained was to write a program 
that could run the ARPI formula. To 
compute ARPI scores required a pro­
gram that cou ld read several files 
simultaneously. find each record 
within a file. select the relevant 
variable (field) from that record. and 
compute the total building score as 
the sum of all variables mult iplied by 
the proper coefficients. 

USING THE SCORES 
Once ARPI scores were computed for 
each building. dBASE II enabled us to 
organize the information in a va riety 
of useful ways. Using the dBASE II in· 
dex ing function . we were able to ar· 
range all ARP! scores in descending 
order from highest to lowest values 
and thus list problem buildings on a 
priority basis. Buildings falling wi thin 
the top 100 scores were given our 
highest priority. ARPI scores were 
printed with other usefu l information 
from our files. including the address 
of each building. the name of the 
owner. and the building classification. 
We next indexed the top 100 scores 
by street names. This allowed us to 
see if problem buildings were cluster­

ing on particular blocks. A third index 
was done by the names of owners. 
This allowed us to discern if there 
were patterns among owners and 
problem buildings. 

FUTURE DIRECTIONS 
One weakness that some critics have 
found with ARP! is that. because it 
was constructed using a citywide 
database. it does not account for in­
dividual neighborhood dynamics. The 
Arson Strike Force subsequently de­
veloped a second version of ARPI 
that included a number of variables 
relat ing to neighborhood character· 
istics. These variables included census 
tract data on the number of people 
receiving different forms of welfare 
assistance and percentage data (again 
at tract level) of the same variables in 
version I. The People's Firehouse may 
attempt a construction of the version 
2 ARPI the next time it computes 
scores. For now. the People's Fire­
house is devoting its efforts to re­
sponding to problem buildings. • 

Editor's note:The ARPI version I model used 
in tfiis project was tesled for validily by lhe 
l11slilute for Social Analysis. See Royer Cook's 
article entilled "Predicti11g Arso11" on page 
2 39 for a delailed discussion of the accuracy 
of the model. 

When you support the Boys Club, you don't society tomorrow. A place where over 1,200,000 
become just another member of just another club. kids connect with the promise of a future . 
You become a member of a special 

~ 
BOYSCWB 

@ 

I 

t 

That's why a Boys Club real1y is 
group of people. A group of people so much more than just a club. But 
who not only care about the prob­ without your help, it wouldn't be 
lems and promise of kids, but care much of a Club at all. After all, 
enough to do something. A group Boys Clubs operate almost entirely 
that knows kids need a place to on private voluntary contributions. 
grow besides the street. Clubs all across the country need 

You see, a Boys Club is a lot business and community volun­
more than just a club. It's a place teers like you to support them, lead 
where kids learn everything from them- help them to thrive. 
health care to nutrition to job skills. So you see, a Boys Club isn't 
A place that not only gives kids per­ like any club you can join. But with 
sonal guidance, but a chance to be your help today, the kids in our 
leaders today, so they can grow to Club may be joining yours 
be constructive contributors to tomorrow! 

beats the streets.The Club 11111 
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COMPAQ could have stopped here 

-----­



...but we didn't. 


Introducing the new COMPAQ DESKPRO 280. 
More features, more speed, more power. 
Most people think the IBM* Per· 
sonal Computer-AT"' holds the 
records for speed, memory, and 
storage. But now COMPAQ- has 
created a personal computer that 
pushes the technology much further. 

A faster computer 
Most computer companies would 
have been satisfied with a com· 
puter that ran programs as fast as 
the IBM PC-AT. But not COMPAQ. 
The new COMPAQ DESKPRO 286 
runs all the popular programs 
30% faster. 

Work alone or network 
Most would have been content with 
3 Megabytes of memory, the IBM 
PC-AT's maximum. But again, 
not COMPAQ. The COMPAQ 
DESKPRO 286 can expand to 8.2 
Megabytes. 

And most would have been com· 
fortable with 40 Megabytes of star· 
age, the IBM PC·AT's maximum. 
But we designed the COMPAQ 
DESKPRO 286 to expand up to 
70 Megabytes so it can become 
a faster, more powerful network 
file server. 

Like the IBM PC-AT, COMPAQ 
offers 360-Kbyte and high-capacity 
1.2-Megabyte diskette drives. But 

we didn't stop there. We offer you 
more. Like the internal fixed disk 
drive back-up system pioneered by 
COMPAQ, to protect all the data on 
your 20-, 30·, or 70-Megabyte fixed 
disk drive system. There 's room 
to accommodate up to four storage 
devices. 

No compromises 
The COMPAQ DESKPRO 286 
offers a monitor that displays 
both high-resolution text andgraph· 
ics. To get the same feature with 
the IBM PC·AT, you 'd have to pay 
considerably more. 

In short , with the COMPAQ 
DESKPRO 286, you don't get com­
promises. Just a more powerful, 
more advanced, more com- ---=-==;:;=~~1"'111'11""""""...."" 
plete personal computer 
for anyone who demands 
the utmost in performance. 

And if you need all this 
power to go, we also offer 
it in a package half the size 
of an IBM PC·AT, complete 
with a handle. It 's called the 
COMPAQ PORTABLE 286n:' 

Portable or desktop, 
COMPAQ offers comput­
ers without equal. Because 
we design them without 
compromise. 

For a free brochure or 
the location of your near· 
est Authorized COMPAQ 
Computer Dealer, call toll­
free 1·800·231-0900 and 
ask for operator 7. 

l'DlllPAQ 

It simply works better. &J/ffg;j([/jiJ/l!@ IBG.. 
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LEADING OFF THE SECTIO this month is John Unger's evaluation of the 
Ericsson Personal Computer. Considering the attent ion the company has fo· 
cused on the ergonomic design of its machine. Mr. Unger rightly analyzes 
the degree of success Ericsson has had making the personal computer more 
comfortable to use. Aside from the way the hardware "fits .. the user. how well 
does it function as a computing instrument? 

Our second review. also of a system. spotlights the Stearns Desktop Com· 
puter. Reviewer Wayne Rash Ir. reports that the Stearns. though bright with 
promise ttrue 16-bit 8086 microprocessor running at 8 MHz). needs some 
polish with regard to execution !compatibility. quality control) . He notes that 
the Stearns may be the answer to specific needs but warns that potential users 
should be aware of idiosyncrasies. 

R. Jeyaraman·s review of-the portable STM Personal Computer provides a 
thorough account of one of the many portables to offer wide software com· 
patibility and attractive physical characterist ics. While not a true portable (the 
STM has no provision for battery operation and must be powered from a wall 
socket). it is light enough to be included in the class of transportables. It com­
bines severa l features that would be worth taking a look at in any computer. 
regardless of size. For example. with an 80186 processor runn ing at 8 MHz. 
operations internal to the processor are almost twice as fast as in an IBM 
PC. nansportability and speed are two valuable features for any computer. 

One of the many incarnations of BASIC. BetterBASIC is seen by reviewer 
Art Huston to have hit and missed the mark in about equal proportion. While 
con tain ing many features valuable to a BASIC programmer !the ability to ac· 
cess a full 640K bytes. for example). it also manifests limitations that could 
limit its wider appeal : as Mr. Huston observes. you need at least 2 56K bytes 
of memory to do any useful work in this language. 

In our second language review, William Wong says that TLC-LISP's memory 
use and hardware support. along with such capabilities as a resident screen 
editor. turt le graphics. a Smalltalk-like class system. and a LISP Machine-like 
package system. are evidence of its utility in artificial intelligence work. All 
in all. he says that this LISP has excellent potentia l. 

Zaven Karian evaluates GPSS/PC. a microcomputer version of a software 
package (the General Purpose Si mutation System) that has been available only 
on mainframes and minicomputers. GPSS/PC is Minuteman Software·s attempt 
to let the personal computer user create models of systems that consist of 
specific events. It differs substantially from implementations of the language 
on mainframes and minicomputers. and this review tells you how and what 
to expect. 

Rich Malloy. BYTE's New York editor. gives us an evaluation of Toshiba's 
Pl 340 dot-matrix printer. He describes it as a medium-price high-density 
printer with good speed. especial ly in draft mode. This is ba lanced. he says. 
by a limited selection of fonts and a growing but still limited number of graphics 
packages designed to support the printer. 
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BACK. 

VTERMilANDVTERM/4010: FORVTIOO ANDTEKTRONIX111 

4010 EMULATION, AND THEN SOME. 
More and more people make the trip every day. Often several 

limes. They're off to the VAX for a session or a file, then back to 
PC-DOS. 

That's why we wrote VTERM - the mstest, most adwnced 
oommunicadons program for PC users who communicate with 

VAXes, and other minis or mainframes.
I I t I ... Ofcourse, VTERM starts with everything you'd 

ll!iWOOlx expect from state-of-the-art terminal emulation 
software. Uke full keyboard emuJation. Macros. 

Disk capmre. Unlimited setup files. Printer support. True plug 
compad.bWty, so you can run any vnoo or 'Jektronix 4010 pro­
gram right from your PC keyboard. 

MAKE YOUR PC FLY. 
But then VTERM goes beyond everything else on the market. 

With a Hotkey that instandy toggles between host and DOS ses­
sions while preserving your tenninal screen and communica­
tions link. That means you can run host and local programs al-

With VI'ERM, there's nothing to get In your way or slow 
you down. It's euy to use, yet plCked with time-saving fellures. 
like backscroWng, which redisplays up to 80 saolled-off 
screens. And bodzontll saolUng, which emulates 132-colwnn 
display. (Of course, Vl'EllM pnwides b'Ue 132-column display 
with an optional video board.) 

KERMIT Fil.E TRANSFER AND MORE. 
VTERM delivers the most powerful file transfer syslem 

available with any general communications package. You 
get four etroNorrecting protocols including XMODEM and 
Kermit, the eioerging micro-to-mainframe standard from 
Columbia Diversity. 

And you also get VTRANS, a remarkably euy-to-use file 
transfer system that transmits 

comes with 
UNIX and 

VMS, RSTS/E, 

any file under 
local or host control. It even 
ready-to-run host software for 
three DEC operating systems ­
and RSX 11-M/M +. 

So why waste time? Call Coefficient 
most simultaneously. And because VTEKM is written in ~bly Systems Corp. to order your copy 

language, you get full throughput at 9600 baud. Coefficient of VTERM today. 

Coefficient ystems Corporation, 611 Broadway, ew York, New York 10012, (212) 777-6707, Ext 221 
' 
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M acCharlie. from Dayna Com­
munications. Salt Lake City. 

Utah. has intrigued me since I first 
heard of it. The ability to use both 
IBM and Macintosh software. both in 
their own rormats. on what closely ap­
proximate a single machine would 
olve a lot of problems for me. My 

case may be peculiar. given that a 
BYTE editor does a lot of running 
back and forth between machines. 
Still. bein able to take advantage of 
the best software each has to offer 
struck me as something useful and 
worth looking into. 

The arrival of MacCharlie pointed 
up some of the basic awkwardness of 
using DOS keyboard commands and 
icons in quick succe sion. It was 
rather like the initial stages of learn­
ing a foreign language when you 
translate everything back to your 
native tongue before the meaning 
comes through. evertheless. the 
confusion generated by sometimes 
forgettin which format rm in hasn't 
caused any major problem. In fact. 
Dayna Communications seems to 
have anticipated the potential prob· 
lem by adding a MacCharlie-gen­
erated click for each keystroke in the 
IBM-emulation mode. The Macin· 
tosh·s operation is as silent as before. 

In appearance. MacCharlie is just a 
beige box with one or two half-height 
floppy-disk drives !vertically mounted. 
drive A on the left). depending on 
whether you get MacCharlie or Mac· 
Charlie Plus. MacCharlie Plus comes 
with 640K bytes of RAM. while ac­
Charlie comes with 2 56K bytes. In the 
back are connections for hookin it 
up to the Macintosh. a printer. and a 
modem. Both the Macintosh and Mac­
Charlie are powered by the same wall 
plug. and both are turned on and off 
by a switch on the front ba e of Mac­
Charl ie. The other piece of hardware 
is a keyboard mantle that your current 

Macintosh keyboard slides into and 
connects with through the standard 
Macintosh modular plug. It makes the 
keyboard wider by about one-third 
and gives you the numeric keypad and 
function-key layout of an IBM key­
board. The Fl to FIO keys appear to 
be defined in their normal manner for 
the software I've used. 

Documentation is divided between 
an Apple-like u er's manual and an 
IBM-style DOS/CW-BASIC manual. I've 
never liked the acintosh user's 
manual for its noninformative "do-it· 
this-way-and-don· -worry-your·pretty­
lirtle-head-abou ·the-rest-of-it' ' style. 
and I don· care or the MacCharlie 
user's manual for the ame reason. 

While you can access the Mac disk 
drives from MacCharlie tand vice 
versa) through a utility called 
tran fer_com. you don't really have full 
and easy command of four separate 
disk drives. In MacCharlie mode. you 
have a two-drive IBM system with the 
ability to dump data and programs to 
drives C and D in the Macintosh. If 
you want to run something from the 

acintosh on MacCharlie. you have to 
transfer it to the MacCharlie side of 
the computer and run it under Mac­
Charlie's version of MS-DOS 13 10) 
You have to be pretty sure you 've got 
enough disk space on your Mac· 
Charlie drive . Alternatively. you can 
imply leave MacCharlie and run 

under the Macintosh operating 
system. 

There's a great deal more to say 
about MacCharlie, but it will have to 

ai for a full revie\ 

T he 630/ laser printer from BDS 
Corporation (Mountain View. 

California) has so far given every in· 
dication of being a good-quality unit 
with a relatively low co t. It will print 
eight page a minute from an IBM PC. 
The characters look clear to the naked 

eye Under a magnifying glass. there 
seems to be a spatter phenomenon. 
We think that it's because the laser 
puts enough of a charge on the drum 
o attract toner to areas immediately 

adjacent to the line and curves of the 
characters. It's not so consistent as to 
cause a visible fuzziness when you 're 
simply looking at a sheet of paper 
printed by laser. It looks more like in· 
dividual partides of toner were picked 
up and deposited in a generally ran­
dom pattern near the areas of 
greatest density. 

This is another subject of an upcom­
ing review. B yond these first impres· 
ions there is little to report as yet. 

F inally. we received an ITT XTRA 
XP and have just begun to 

exercise it preparatory to send ing it 
out for a full review. This is ITT's 
80286 machine: it runs at 6 MHz. has 
no wait stares. and has given some of 
the fa test times so far recorded in 
BYTE's benchmark tests. The unit we 
received came with a single floppy­
disk drive sittin over a half-height 
20-megabyte disk drive. There are five 
expansion slots. one of which is taken 
by a monitor interface board. There 
is a serial printer port and a serial 
communications port. as well as a key­
board inter ace socket. on the back of 
the unit and separate from the expan­
ion slots. The monitor is a 13-inch 

(diagonally measured) color unit that. 
when not running a color program. 
hows text characters in grayish-white 

on a black background. It has the 
typical ITT small footprint and only 
moderately quiet operation. The 
operating ystem is ITT-DOS (Micro· 
soft) version 2 .11 and. as yet. there 
haven't been any complain ts about 
the way it has handled the tasks it has 
been given. 

-G/e1111 Hartwig. Ted111ica/ Editor. Rtviews 
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T he features th t distinguish the 
ric on Personal Computer from 

other clones of the 1 BM Persona I 
Computer are its design concerns for 
ergonomic and user convenience. high· 
quality d isplay. nd high degree of com· 
patibility with the IBM PC. Otherwise. the 
Eric son is a ra ther unpretentious micro­
computer 

The Ericsson comes in the fami liar three· 
piece configuration of a combined central 
processing uni t and disk-drive unit. key­
board. and monitor (see photo 1 ). 

An accessory for the monitor is an 
ergonomic arm mou nt that gives you full 
control over verti cal position. ti lt. and rota­
tion. A freestanding pedestal lets you ver­
tically mount the main unit alongside or 
beneath your desk. 

The Ericsson·s display characters are 
beautifully formed and easy to read on the 
amber screen. The font is distinct yet not 
so unusual that it looks strange (see photo 
2). For example. there is no chance for con­
fusion between 0 and 0 and 0. 

Characters are formed from a 9· by 16­
pixel matrix . The standard Ericsson display 
card supports 640 by 400 high-resolution 
monochrome graphics. Characters in the 
graphics mode are formed from a coarser 
8· by 8-pixel matrix. The display is free of 
any smearing. ghosting. or flickering. An­
noying reflections are prevented by a non­
gla re treatment of the tube's su rface. 

The keyboard is 20 percent more com­
pact than IB ·sand less than half its weight 
[see photo 31. It's basica lly an IBM look­
alike. complete with the awkward left Shift 
key and other idiosyncrasie . The Caps and 

um Lock keys have indicator lights. and the 
numeric keypad has an Enter key. 

The feel o f the keyboard is mushy. lack· 
ing a crisp or definite break when you push 
a key. My main complaint is the absence of 
any dishing or other difference in the F and 
J keys so that your index fingers can find 
where you are on the keyboard. This feature 
i a must for using a keyboard efficiently. 

It is most conspicuously absent in a corn· 
puter like the Ericsson. which has paid such 
close attention to ergonomics 

I NTERNALS 
Access to the inside of the Ericsson is easily 
accomplished by removing two screws in 
the rea r or the unit. The metal cover of the 
main unit slides off. exposing all of the in­
ternal electronics and giving you access to 
the si x expansion slots. Inserting or remov· 
ing expansion boards is a snap. The 8088 
microprocessor runs at 4. 77 MHz. the same 
clock rate as the IBM PC's. and the Ericsson 
has a socket for insta ll ing an 8087 
coprocessor. The Ericsson comes with 2 56K 
bytes of RAM (random-access read/write 
memory) installed. l 28K bytes on the 
motherboard. and an additional 12 8K bytes 
on a short expansion board in a special 
short slot Like the IBM. this microcomputer 
does parity checking of its RAM on start­
up. But the Ericsson·s start-up diagnostics 
take about on ly 8 seconds with 2 56K bytes 
of memory installed. 

Other expansion-board configurations 
can be added to bring the computer up to 
its full capacity of 640K bytes of RAM. The 
BIOS (basic input/output system) is con­
tained in 32K bytes of ROM (read-only 
memory) . 

The Ericsson's generous 17 5-watt power 
supply (the IBM PC has 63 watts) is certain­
ly capable of supplying the optional inter­
nal hard-disk drive and any other possible 
expansion configurations. 

HARD STORAGE 
The standard system comes with two Teac 
5\4 ·inch double-sided double-density half­
height drives. They are configured in the 
40-track. nine-sector MS-DOS format for a 
total capacity of 360K bytes per drive. 

INTERFACES 
As with most clones of the IBM PC. the 
Ericsson has two ports built directly into the 
motherboard. thus saving an additional slot 



for other hardware. The RS-232C serial port 
can be u ed ei ther for a printer or another 
s rial device such as a modem. The other 
port is a Cenrronics-compatible parallel in­
terface with rhe IBM-type DB-2 55 2 5-pin 
socket Of course. the expansion slots can 
be used to augment the number and types 
of interfaces simply by adding appropriate 
IBM-compatible boards. 

HARDWARE OPTIONS 
So many devices exist for PC-compatible 
machines rhat it is safe to say you·:i be able 
to find what ver you need for your Ericsson. 
The manufacturer is offering very few hard­
ware options. 

lWo ltems Ericsson mentions specifically 
are a half-height internal 10-megabyte hard­
disk drive and a high-resolution 12-inch 
color monitor. 

SOFTWARE 
The Ericsson comes bundled with MS-DOS 
2.11. GW-BASIC. and a useful set of system 
diagnostic programs. The system disk in· 
eludes the usual supply of utility programs 
plus some other routines prepared specif­
ically for the Ericsson. 

One of these programs seemed just a bit 
too user-friendly. In addition to the normal 
MS-DOS disk-format routine. Ericsson in· 
eludes. and the manual describes. a sepa­
rate routine to format a disk and copy the 
system files on it. ormally. you format and 
copy system riles by using the /s option. In 
fact. the Ericsson "special" routine is 
nothing more than a .BAT file that invokes 
the format program with this option . 

The system diagnostic routines are menu­
driven and easy to run. They can be used 
to test the system board. total RAM in· 
stalled on the system (including that on ex· 
pansion boards). disk drives. keyboard. 
monitor. and printer. These routines should 
be a great help in diagnosing any problems 
you may have with the computer. 

The progra ms that I've run (including 
WordStar and Multiplan) indicate a high 

degree of software compatibility. However. 
don't forget that there is no clone that is 
truly 100 percent compatible with the IBM. 
So. if you have any doubt. try that crucial 
piece of software on an Ericsson before you 
buy one. 

BENCHMARKS 
The "At a Glance" graphs show the results 
of the standard BYTE benchmarks. There 
are no big surprises. Differences in the 
BASIC benchmarks are due to the dif· 
ferences between BASICA used with the 
IBM and CW-BASIC used with the Ericsson. 
The Ericsson's CPU runs at the same 4.77 
MHz clock speed as the IBM PCs. This 
means that the benchmarks for the system 
utilities reflect differences between the MS­

(co11t111ued) 

Photo I.: Overall view of the Ericsson PC sfiowing the system unit. the 
ke1,Jboard. and the monitor. 
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PHOTOBASE is a soft­ PC-EYE is a high speed, 
high resolution videoware packaget hat works 

with data base manage­ digitizer board that lets 
ment systems such as: you capture anything you 
dbasell", R:Base 4000' can see. 
and the IBM Filing 
Assistant~ 

Now you can open up a whole 
new dimension in data base 
applications by merging real-life 
pictures with popular data base 
management systems. Pictures 
of people, products, diagrams, 
maps, company logos - what­
ever you want to photograph ­
can be integrated with your data 
base. Consider these typical 
applications : 

Security - ver ify those employees 
who have authorized c learance to 
limited access areas. A data base 
containing employee pictures and 
personnel records can be searched 
and displayed for visual 
veri fication. 

Signature Verification - increase 
the effi ciency of credit checks by 
adding pictures of customer 
signatures to your financial data 
base records. 
Real Estate - add pictures of 
houses to on-line real estate 
list ings for faster property ident if i­
cation and improved sales 
presentations. 

Electronic Cataloging - pictures 
of products can be combined with a 
data base system containing pro­
duct specifications, pricing , 
availabil ity and much more 

Customers, distributors and sales 
personnel can quick ly search data 
and view the resu lting product/ 
picture information on one screen . 
Files can be updated easil y, 
quickly. 

It 's Easy 
With a simple keystroke, pop-out of 
your data base system and into the 
PHOTOBASE menu . Capture 
images of text , photos, artwork and 
3-dimensional objects with an 
ordinary video camera and our 
high resolution PC-EYE™ video 
digi ti zer. Pop back into your data 
base system and add the picture 
name to your data base like you 
would any other piece of 
information . The ful l fu nct ionality of 
the data base system is preserved , 
but the resul ting display is text and 
picture information on one screen . 

Pictures are displayed in the upper 
right quadrant of the screen at a 
resolut ion of 320 x 200 with 16 
colors or levels of gray. Text 
info rmation from data base records 
fi lls the rest of the screen . Pictures 
can also be exploded to full screen . 

Call or write and we will send you 
information on PHOTOBASE, 
PC-EYE. compat ible cameras and 
other imaging equ ipment in the 
Chorus Family of products. 
(603) 424-2900 or 
1-800-0CHORUS. 

TM PHOTOBASE and PC-EYE are traoemarks of 
LHORuS Data S)Slems 
·oBaw I 1s a traaemark of AshlOn· Tate. R-Base 
4000 is a rademar1< o' '.11crorir . Inc IBM F111ng 
Assistant •Sa uade a1k o1 lntf:'rnat1onal Business 
Mac 1ncs CorporatiClfl 

CHORUS 

CHORUS Data Systems, Inc., 6 Continental Blvd . PO Box 370, Merrimack, New Hampshire 03054 



AT A GLANCE 


Name 
Ericsson Personal Computer 

Manufacturer 
Ericsson Information Systems 
Greenwich Office Park 1 
Greenwich, CT 06836 
(203) 661-1666 
(800) 367·3746 

Components 
Processor: 8088. 4.77 MHz; 
socket for 8087 coprocessor 
Memory: 256K dynamic RAM 
Mass storage: Two 360K 
51/~· i nch drives; optional 
10-megabyte hard disk 
Display: Monochrome 
(standard), 80 by 25 
Keyboard: Detached QWERTY 
with 84 keys, including 10 
function keys (foreign. 
language keyboard layouts 
available) 
Expansion capability: Six full· 
length slOIS (IBM PC bus) 
110 interfaces: One RS-232C 
serial port, one DB·25S 
Centronics-compat1ble parallel 
port 

Software 
MS·DOS 2.11 , GW·BASIC 

Document.Hon 
User's guide and manual. 
DOS guide and manual, GW 
BASIC guide 

Price 
Model with dual floppy-disk 
drive $3295 
Model with single floppy-disk 
and 10·megabyte hard disk 

$5230 
(Both models include 256K 
RAM , high-resolution 
monochrome graphics board. 
hlgh·reSolution monitor, and 
ergonomic arm for the 
monitor.) 

MEMORY SIZE fK BYTES! 01 SK STORAGE Cl< BYTES) 
0 400 BOO 1200 1600 

BUNDLED SOFTWARE PACKAGES PR ICE { $ 10001 
0 2 • 6 8 10 0 2 4 6 8 10 

t@M) IBM PC ~APPLE UE- ER ICSSO!ol PC 

The Memory Size graph shows the standard 
and optional memory available for the com­
puters under comparison. The Disk Storage 
graph shows the highest capacity for a single 
floppy-disk drive and the maximum standard 
capacity for each system. The Bundled Soft­
ware Packages graph shows the number of 

software packages with each system. The Price 
graph shows the list price of a sysiem with two 
disk drives, a monochrome monitor. a printer 
port and a serial port, 256K bytes of memory 
(64K bytes for 8-bil systems), and the standard 
operating system and BASIC interpreter for the 
computers compared. 
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Rear view of the main unJI showing he serial and parallel ports 
and outpu connectors from expansion pons. 

DIS!( ACCESS IN BASIC tSEC t 
2 s o .--~~~~~~~~~~~~~~~~~~~~-. 

WRl TE READ 

SYSTEM UTIL IT IES ! SEC I 
so ..-~~~~~~~~~~~~~~~~~~~~~~ 

45 

40K FORMAT /DI SK COPY 4 01( FILE COPY 

ERICSSON PC ' 

The graph for Disk Access 1n BASIC shows how long 1t ta es own e 
and to read a 64K·byte sequenhal texl de to a blank formatted llop· 
py dis . (For the p ogram hst1ngs, see June 1984 BYTE. page 327, 
and October 1984, page 33.) The Sieve column 1n he BASIC Per­
ormance graph shows how long 1 ta es to run one iteration or the 
Sreve or Eratosthenes prime-number bencnmar Tne Calculations 
column shONS how long 1 takes o do 10,000 mult1 pl1ca1Jon and 0.000 
d1V1s1on operations using smgle-prec1s1on numbers. The System 
U11h 1es graph shows how long 1t takes to forma and copy a stan· 

Top view o the main unit with tl1e cover removed to show 
expansion slots and internal hardware. 

.-~~~~~~-====-~~~~~~~~~~~~--.., 
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BASIC 
250 

100 

0 

SIEVE CALCUL ATIONS 

SPREADSHEET I SEC I 
25 ,..-~~~~~~~~~~~~~~~~~~~~~~ 

LOAD RECALCULATE 

""~'' I 1e PC ~APPLE ll E 

dard text fil e to disk {adjusted time for 40K bytes of disk data) and 
to copy a 40K·byte file using the system utilities. The Spreadsheet 
graph sham how long ii takes to load and recalculate a 25· by 25-cell 
spreadshee where each cell equals 1.001 times the cell to •ts le~ 
Microsoft Multiplan 1.10 was he spreadsheet used. The tests for the 
Ericsson used MS-DOS 2.11 and GW-BASIC 201. Tests for the Ap­
ple lie used ProDOS (except for the spreadsheet test. which was 
done with DOS 3.3). The IBM Personal Computer was tested with 
PC-DOS 2 .0. 
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REVIEW: ERICSSON PC 


DOS and PC-DOS programs that are 
used to copy flies and format disks. 

DOCUMENTATION 
Overall. the information on how to 
use the Ericsson effectively and effi­
ciently is well organized and easy to 
follow. There are on ly two documen 
included with the computer. Each is 
divided into two parts: a concise 
guide and a comprehensive manual. 

I received two sets of these docu­
ments. One pair was for using the 
system and its hardware. and the 
other described the use of the oper­

ating system. 1 also got a copy of a 
brief guide for CW-BASIC. which was 
so terse it was almost useless. Only 
very experienced GW-BASIC users will 
benefit. Perhaps the companion 
manual was not yet available. 

The user's guide and manual are 
both well written and easy to under­
stand. They begin by assuming no 
computer knowledge on the part of 
the user and explain the operation of 
the system in a clear and logica l way. 
The DOS guide and manual follow the 
same approach as the user docu ­
ments. These are not mere rewrites of 

Photo 2: Tfle Ericsson's display in high-resolution text mode showing Ifie d1aracter set. 

Photo 3: Ericsson's keyboard is similar to IBM's. 

the MS-DOS documentation but are 
tailored specifically for the Ericsson. 

Besides the lack of a CW-BASIC 
manual to accompany the guide. the 
only documentation missing is a tech­
nica l manual that discusses the nitty­
gritty of the operating system and the 
differences between the Ericsson's 
DOS. system hardware. and software 
and the IBM's. 

COMPATIBILITY 
I found no reason to doubt Ericsson's 
claim that this microcomputer is a 
PC-compatible as any other PC clone. 
All of the programs I have written us­
ing the IBM PCs video memory. both 
monochrome and graphics. run just 
fine on the Ericsson. Although J don't 
have a comprehensive collection of 
com mercial software for rhe IBM PC. 
the software l do have also runs 
without a glitch on this machine. 

othing in the design of he system 
appears to compromise complete 
compatibility with the IBM expansion 
bus and boards. 

SUPPORT 
Ericsson Information Systems (the 
American connection) is marketing 
the Ericsson PC through independent 
dealers. The individual dealer's com­
mitment to support and service is an 
important consideration when pur­
chasing an Ericsson. Don't expect to 
get much technical advice by using 
the company·s 800 phone number. 
though. All they seem to be able to 
give out is the name and phone 
number of the nearest dealer. 

CONCWSION 
If you want to buy an IBM PC or a 
highly compatible clone. the Ericsson 
Personal Computer is worth looking 
at. The features that set it apart are 
its attention to ergonomic design and 
its high degree of compatibili ty with 
the JBM PC. 

I found nothing compelling in the 
performance of this microcomputer 
to make me choose it over another 
clone on this basis alone. In a nutshell. 
the Ericsson is a solid. dependable 
computer. but it lacks hardware in­
novations to make it stand out. • 
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The Stearns 
Desktop Computer 

Options and 
support may 
not outweigh 

inflexibility 

BY WAYNE RASH JR. 
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W ith a true 16-bit 8086 micropro­
cessor running at 8 MHz. the 
Stearns Desktop Computer is 

much faster than the IBM Personal Com­
puter. (See the benchmark results in the "At 
a Glance" section.) However. the Stearns 
appears to have problems related to IBM 
PC compatlbiHty and quality control. 

The Stearns (see photo I) has about the 
same footprint as the I.BM PC. but it is lower. 
owing primarily to the use of half-height 
d isk drives The keyboard can be stored 
under the system unit. The monochrome 
monitor appears virtually identical to the 
IBM monochrome monitor. but the Stearns 
can support a full-page 15-inch monitor. 
preferred by ome word-processing user 

HARDWARE 
To get inside the computer. you simply 
remove three screws and slide off the case. 
Like the IBM PC and most of the clones. the 
Stearns is a traditional single-board com­
puter. Six slots on the motherboard handle 
items li ke the video display. extra memory. 
communications. hard-disk controller. and 
so forth. However. only one of the expan­
sion slots is compatible with boards de­
igned for IBM PC work-alikes. The others 

use connectors unique to Stearns. 
Standard equipment on the Steams in­

cludes a monochrome display/printer board 
and an asynchronous communications port 
The displaylprinter board is on the expan­
sion chassis; the serial port is mounted on 
the computer"s motherboard and appear 
on the boctom center o the system units 
rear. The serial port uses an 251 serial 
ch ip. preventing you from using third-party 
communications programs unless you buy 
an optional serial board based on the 250 
chip Stearn doe offer a communication 
packa e for the 82 51. 

The printer port. also erial. uses a DB-9 
connector instead of the more common 
DB-2 5. You must buy a special cable for 
your printer from Stearns or make your 
ow n. If yau want to use a parallel printer. 

you must buy the optional parallel-printer 
card from Stearns and then run the parallel­
printer driver. This is not a great handicap 
since most letter-quality printers are avail­
able in either version. but it is important if 
you already own a parallel printer. 

The monochrome-display card for the 
12-inch monitor is standard equipment for 
the Steams. but you can get other cards as 
options. The full-page display requires its 
own card. which cannot coexist with the ver­
sion for the 12-inch monitor. You can also 
buy a graphics card from Stearns. as well 
as a display card for a color monitor. The 
display produced by the monochrome card 
closely resembles that of the IBM PC mono­
chrome monitor and adapter. As far as I can 
tell . you cannot use a third-party display 
adapter with the Stearns. 

The motherboard has a provision for the 
Intel 8087 math coprocessor. but you must 
use the high-speed version of this chip since 
the 8087-3 usually used with the IBM PC 
will not run at 8 MHz. Here the documen­
tation included with the machine is poor: 
it does not explain that you need the high­
speed version of the chip. and there is no 
discussion concerning the proper settings 
of the DIP ldual in-line package) switch 
s ttings. 

THE KEYBOARD 
The touch of the keyboard (see photo 21 is 
light. like that of the AT&T PC 6300. The 
software for the Steams makes consider­
able use of the 10 function keys. arranged 
across the top of the keyboard. For exam­
ple. part of the boot sequence sets up the 
function keys to perform MS-DOS com­
mands. On the screen are blocks in reverse 
ideo that show the functions currently 

assigned (see photo 3). Each of the keys can 
have as many as four functions at any time: 
there is a special key for rotating among the 
functions. You can reassign the functions 
with a special program. 

The keyboard caused me consistent prob­
lems. and I found it significantly less usable 



than mo t others. including IBM's Some of 
my difficulties owed to the unusual key 
placement. The Control key is underneath 
the Shift key to the left of the space bar 
rather than next to the A key. The Caps Lock 
key is next to he A The backslash and 
vertical-bar keys. heavily used in MS-DOS 
2.I. are '"third functions:· To use them. you 
must press the Shift and Control keys stmul· 
taneously and then press the indicated key. 
Some keys have been added to the Steams 
keyboard. including a Print key and an extra 
Control key on the right side of the space 
bar The Sl-S4 key are used o witch be­
tween virtual consoles when usin Concur· 
rent CP/M. The Caps Lock an the um 
Lock keys have light-emitting diodes that 
glow when activated 

Operational problem compounded my 
frustration. During the time I had th 
Stearns computer. the keyboard generated 
duplicate letters on a random basis The 
Stearns technical staff replaced the key­
board twice. but the problem recurred At 
one point. they suggested tha I might b 
the problem and recommended chat I 
change my style of typing. Finally. after the 
unit had been shipped back to Stearns. the 
technical staff informed me that they had 
discovered a loose screw on the morher­
board thar periodically caused the problem 

The differences in the layout of the keys 
and some changes in function caused prob­
lems with programs designed for the IBM 
PC and compatibles For example. a Stop 
Screen key seems to be designed to per­
form the same functron as the Scroll Lock 
key that it replaces. but Ashton.:rates 
Framework. for example. did not recognize 
its existence 

USING THE STEARNS 
Local dealer will help most Stearns users 
get started Dealer personnel set up the sys­
tem . install the software. and do the initial 
training. As a result. the user manual in­
cludes only the barest installation instruc­
tions. 

When you turn on he power switch. 
loca ed toward the rear on the right side. 
the computer does a self-test routine and 
then waits for you to choose the boot 
device. You must choose either the hard 
disk or the floppy disk each time you start 
using th ystem. an inconveni nt eature. 
Most systems default to the hard disk unless 
the floppy disk is chosen specifically. 

After you indicate the boot device. the 
operating system loads. As a general rule. 
you don l have to enter the time and date 
as the sy tern arts since the S earns has 
a clock and calendar that keep track of the 
da e n mak tt available to MS-DOS dur­
ing the boot sequence. The device ailed. 
however when I was evaluating the 
machine 

I installed the Stearns tn my office to try 
the word-processing and spreadsheet 
operations The ded1cat d function keys 

(conllitutd) 

Photo I : Tf1c Stearns Desktop Computer wlflr oplional {1ard-disk drive. 
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were a convenience at times. but I 
found that. even after using the 
machine for a month. I was much 
more productive using an IBM PC XT. 
despite its slower speed. The unusual 
locations of the keys. especially the 
Control keys. made using WordStar a 
chore. The special function keys did 
add to the ease of operation. but 
WordStar has so many commands 
that you still need the Control keys for 
most operations. 

Steams has modified WordStar. 
Word Perfect. and Multiplan to work 
with the optional full-page monitor. 

Users of Multiplan should find the 
ability to see an entire page of text 
at one time a real convenience. For 
word processing. it is a matter of per­
sonal taste. 

SOFTWARE AND COMPATIBILITY 
The Stearns is not bundled with an 
operating system. though you can 
purchase ST-DOS (540). MS-DOS 2. I I 
($65) . and Concurrent CP/M ($350). 
The review unit came with IBM's PC· 
DOS on the hard disk. As with other 
IBM PC-compatibles. you can·t use 
IBM's BASIC since you don't have ac· 

Photo 2: Tfre Steams keyboard. 
funet io>i kelJS. 

Photo 3: A sample screen . Reverse video is used to show curre11tly assig11ed /u11ctio11s. 
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cess to the IBM read"Only memory. In­
stead. you can use Microsoft's GW­
BASIC. On the Stearns it ran programs 
designed for the IBM PC without any 
trouble; however. l could not test the 
Stearns's ability to emulate IBM 
graphics in BASIC since the review 
machine did not have graphics capa· 
bility. 

The company advertises the Stearns 
as an IBM PC-compatible computer. 
but the claim is not fully true. Hard· 
ware compatibility is virtually nil. 
There is a single IBM-type expansion 
slot on the motherboard of the 
Stearns. but. according to the com· 
pany. this slot is not supported for 
boards not supplied by Stearns. In 
other words. you will not be able to 
use a third-party modem or memory 
board with the Stearns. The rest of the 
expansion sfots use a proprietary bus 
for which I could find no third-party 
products. 

Softw(lre compatibility is a mixed 
bag. There are versions of WordStar. 
dBASE II. Multiplan. and Word Perfect 
that take advantage of the computer's 
capabilities. and many programs writ­
ten for the IBM PC will also work. 
Lotus 1·2-3 seems to run. but I could 
not test the graphics. According to 
Stearns. Framework will run only with 
difficulty. but I could not get it to run 
at all. Lotus Symphony runs. but you 
first have to load a patch. WordStar 
2000 wilf not run at all and. according 
to the local dealer. neither will 
Microsoft's Flight Simulator. The 
Stearns is an office machine. and busi­
ness users will not likely spend much 
time with programs like Flight 
Simulator, but it is considered a 
classic test of compatibility. 

Stearns told me on several occa­
sions that it does not support soft· 
ware it does not supply. In a sense. 
then. you 're on your own when it 
comes to third-party software. though 
I found that the software-consu ltation 
people at Stearns tried their best to 
be helpful in this area. 

DOCUMENTATION AND SUPPORT 
Stearns provides a 56-page manual 
called l11troducing the Steams. The book 

1cc11tinuedj 
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AT A GLANCE 


Name 
Stearns Desktop Computer 

Manufacturer 
S earns Computer Systems 
10901 Bren Rd. East 
POB 9384 
Minneapolis, MN 55440 
(612) 829·0361 

Size 

22 by 15:Y• by 51/2 inches. 

40.5 pounds (system urn and 
keyboard) 

Components 
Processor: 8-MHz 8086 
Memory: 128K RAM , 
expandable to 640K 
Mass storage: Two 360K hall· 
hetght floppy-disk drives 
Display: 80 by 25 display, 
graphics optional, 80 by 56 
display, op 1onal 
Keyboard: QWERTY layou 
Communications: Two 
RS·232C serial ports 

Software 
ST-DOS. $40, MS-DOS 2 1, 
$65; Concurrent CPIM, $350; 
GW-BASIC, $250 

Options 
10-megabyte hard disk $2000 
20-megabyte hard disk $2600 
8087·2 coprocessor $550 
Color board & monitor $500 
Parallel printer card $98 
128K memory 

expansion $249 
256K memory 

e.xpansion $499 
512K memory 

expansion $749 

Documentation• 
56-page manual 

Price 
$2995 (usually includes 
delivery, setup. 
and training: price of the unrt 
reviewed, $4995) 

t • ::-~·. -=-~-

800 1000 

BUNDLED SOFTWARE PACKAGES 
0 2 6 8 10 

NONE 

~APPLE IIE- STEARNS 

DISK STORAGE I K BYTES l 
400 800 1200 1600 2000 

PRICE ( $ 1000) 
0 2 8 10 

The Memory Size Graph shows the standard 
and opuonal memory available lor the com· 
puters under comparison. The Drsk Storage 
graph shows the highest capacity lor a single 
Hoppy-d1sk drive and the maximum capac1 y 
for each system. The Bundled So ware Pack­
ages graph shows he number of so ware 
packages mduded wnh each sy.stem. The Pnce 

graph shows the list price o a system that 
comes with two high-capac11y disk drives, a 
monochrome monitor, g raphics and color­
display capability, a printer port and a serial 
pon. 256K bytes or memory (64K b-jtes for 8·bit 
systems), and the slandard opera 1ng system 
and BASIC interpreter for the computers under 
comparison. 
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The rear panel o the Stearns has an asynchronous serial port and, 
o he 11gh , a senal printer port 

OI SK ACCESS IN BASI C I SEC l BASIC PERFORMA CE ! SEC) 
2so.--~~~~~~~~~~~~~~~~~~~~....... 250 r-~~~~~~~~~~~~~~~~~~~~--. 


WRITE AEAO 

SYSTEM UTILITI ES !SECl 
50 .--~~~~~~~~~~~~~~~~~~~~....... 


SIEVE CALCULATIONS 

SPREADSHEET I SECl 
25 ~~~~~~~~~~~~~~~~~~~~~....... 


45 

40K FORMAT/DISK COPY 40K FILE COF>Y RECALCULATE 

STEARNS l .:)~·.!J 19 PC 

The graph or Disk Access in BASIC shO'NS how long it takes to wnle takes to format and to copy a standard text file to disk (adjusted bme 
and to read a 64K·byte sequential tex.t de to a blank loppy disk for 40K bytes o disk da a) and o copy a 40K·byte Ille usmg he 
(For the program listings, see "The Chameleon Plus· by Rich Kra­ system utilities The Stearns came wi h a hard-disk dnve. As a result 
iews 1. June 1984 BYTE, page 327, and October 1984, page 33.) the file ransfer was rom he hard disk lo he floppy disk; the d1sk­
The Steve column tn the BASIC Performance graph shows how long copy test could not be done. The Spreadsheet grap shO'vYS how 
1 takes o run one rtera11on ot the Si811e cd Eraiosthenes prime-number long rt takes 10 load and recalculate a Multiplan 25· by 25·cell spread· 
benchmark. The Calculations column shows how long 1 takes 10 shee where eac cell equals 1.001 times the cell 10 its left. Tests for 
do 10.000 mul!Jpl1cat1on and 10,000 d1v1S1on operations using Single· the Stearns used PC-DOS 2 . and GW-BASIC. Tests for the Apple 
precision numbers. The System Ut11it1es graph shO'Ml how long i were done with ProDOS The IBM was tested with PC-DOS 2.0. 

LO AD 

~APPLE Il E 
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contains basic information needed to 
load the operating system. However. 
the manual does not explain how to 
run a program. how to back up a disk. 
how to add devices. or how to in­
crease memory. I assume that Stearns 
intends that dealers teach customers 
how to do these things. Of course. a 
good deal of information on these 
topics is available from the operat­
ing-system manual . although no 
specific operating system comes with 
the machine. The Desktop Computer 
comes with virtually no hardware 
documentation. 

Stearns envisions a major role for 
the dealers. Users are expected to 
buy their computer. software. and any 
hardware add-ons from an authorized 
dealer. The dealer delivers the com· 
puter. installs and tests it. and trains 
users. On-site warranty service is stan­
dard. I was fortunate in having an ex­
cellent dealer who spent quite a bit 
of time in my office. 

Support from the factory is also 
quite good. I spent a great deal of 
time talking to the people in software 
consu ltation and never failed to get 
a polite. well-considered answer. The 
company maintains a toll-free line to 
answer customer questions. 

This high-quality help is very impor­
tant. I had a number of problems with 
the Stearns Desktop Computer. I have 
already discussed the keyboard prob­
lem. There were other troubles. The 
clock/calendar board stopped work­
ing. and with it. a system that was sup­
posed to tell the computer aboU[ 
device assignments. This latter prob­
lem occasionally caused error mes­
sages when the system was turned on. 
but it did not interfere with operation. 
I finally stopped using the machine 
when it began erasing autoexec files 
on a random basis and sometimes 
scrambled files during the copying 
process. 

The computer is really meant to be 
serviced by the dealer. I had to 
change the video boards in order to 
try out both types of monitors; even 
this required help from the factory. 
since the user documentation omits 
references to the DIP-switch settings. 
The technical reference manual that 

contains the information is not bun­
dled with the machine. 

CONCWSIONS 
The Stearns Desktop Computer is fast. 
but it is less flexible than other 
machines on the market. It is par­
t icularly unfortunate that the com­
puter does not support third-party ex· 

pansion boards. The Stearns does of­
fer a few unique features. like the full ­
page screen. but most of them are of 
limited usefulness. The Desktop Com­
puter locks you into a single source 
of supply. Still. people interested in an 
advanced word-processing environ­
ment and close dealer support may 
find this is the machine they need. • 

POWER 

PROBLEMS? 


POWERIRAc~ 
COMPUTERIZED POWERLINE MONITOR 
Powertrac now allows you to troubleshoot your computer's power 

problems. 
Powertrac easily monitors. analyzes and records the power that 

feeds your sensitive compu ter. 
Powertrac, a state-of-the- art combination of hardware and software 

that monitors your power while you work and displays your precise 
problem at a glance. Includes audible power alarm. 

Powertrac allows you to do some simple inexpensive diagnostic 
testing before you order expensive power equipment. 

TYPICAL PR OGRAM DATA OUTPUTAvallable for IBM PC and Apple II. 
'"i {\

ONLY sggss ~. •:: ••••••• _ ... • • ••,. • ....... i u 1i 


Plus $4 50 sh1pp1ng & nan<Jling (CA res aad s I s la• 1 ::·v .....---·-··· 
.... ·---·------· ·-·-·---··-· ~~~s!s1~rfs. 1nc. • " "' , . ,.,, 'lo,,, 1om 111 n• 4P,. 

6022 W. Pico Blvd . 

Los A ngeles, CA 90035 (213) 938-0857 
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S·Y·S·T·E·M 


The Portable STM 

Personal Computer 


An IBM 

PC-compatible 
portable with 

innovative 
features 


BY R. JEYARAMA N 
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T he portable STM Personal Com· 
puter has many features that are 
generally not found on microcom· 

puters. These special features include an 
80-character by 2 5-line liquid-crystal display 
ILCD) with electroluminescent backlighting 
and a built-in, 300/1200.bps. auto-dial. auto­
answer modem and speaker phone (see 
photo l ). lWo half-height disk drives. either 
96-track-per-inch (720K-byte) quad-density 
drives or IBM-compatible 48-tpi (360K-byte) 
double-density drives. are also included 
with the main unit. 

The SfM also includes two serial ports. 
one parallel port. one small computer sys­
tem interface (SCSI) hard-disk connector. 
and an IBM-compatible expansion inpu 
output ll/OJ connector. The machine offers 
both composite and red-green-blue (RGB) 
color output with a monochrome resolution 
of 720 by 350 pixels and 640· by 200-pixel 
color resolution. Also included is a built-in 
thermal printer. 

On the back of the STM portable PC from 
left to right is a connector for 1/0 expansion. 
an SCSI. a parallel printer port. RS-232C 
port B. a connector for an RGB color moni· 
tor. RS-232C port A. a composite-video con­
nector. a telephone connector for the 
modem. a reset button. and an on/orf 
switch. 

The STM's keyboard is detachable. When 
you move the computer. you can place it 
securely inside the screen cover. All of 
the e features are enclosed in a compact 
rectangular box 20 by 11 by 4 inches that 
weighs only 17 pounds. The machine's 
weight is slightly uneven because the right 
side. where the floppy-disk drives are 
hou ed. is heavy. 

The STM PC is not battery-powered. so 
~1ou have to look for an electrical outlet. 
Unlike many transportables. this machine 
has only a I IO·volt AC (alternating current) 
connector. For people who want to use the 
computer in other countries. an interna­
tional model runs directly on 220 volts AC. 
The computer doesn·t have a carrying han­

d ie. but an accessory carrying bag is avail­
able. 

COMPATIBILITY 
The STM PC is almost IBM PC-compatible. 
For example. it runs Lotus 1-2-3. Flight 
Simulator. WordStar. dBASE II . and many 
other popular IBM PC programs without dif­
ficulty. (In order to prevent hanging up 
Flight Simulator in LCD mode. you need to 
enter a preliminary instruction called 
FSI05.) Some programs that directly access 
the graphics display might not run in the 
LCD mode. 

STM has a list in its newsletter of about 
100 popular software packages that run on 
the STM PC. I tested a few that were not 
listed and all of them ran without difficulty. 
I have not found any software for the IBM 
PC that does not run on this portable. but 
some of them needed PC-DOS 2.10. 

THE 80186 
In terms of PC compatibility. the biggest dif­
ference is that the STM PC uses the Intel 
80186. The internal processing speed is 8 
MHz. about twice as fast as the 8088 used 
in the IBM PC. The 80186 also includes or 
substitutes the operation of many support 
chips needed for the 8088, thus decreas· 
ing the size of the motherboard. The bench­
mark resul ts reflect this increase in perfor­
mance. but the disk access time is about 
the same as that of the IBM PC (see table I). 

The register set of the 80186 is identical 
to that of the 8086 with one minor excep­
tion. The BOl 86 is object code-compatible 
with the 8086 and adds 10 instruction types 
to the 8086 instruction set. 

OPERATING SYSTEM 
My STM came with MS-DOS 2.11 as its 
operating system (MS-DOS 3.1 is now avail­
able). BASIC is not included on the system 
disk: CW-BASIC is sold as an option. 

The STM's memory is limited to 512K 
bytes. The memory is expandable on the 
motherboard by replacing two sets of 64K· 



byte chips with 2 56K-byte chips. For almost 
all purposes. 512K bytes of memory should 
be enough. 

The STM is memory-thirsty. On boot-up 
it leaves about 193K to 197K bytes free for 
use on a 2 561<-byte system and about 4 55K 
bytes on a 512K-byte system. Also. the oper­
ating system formats disks only in 360K-byte 
mode. It does not recognize command op­
tions such as 18 for eight-sector disk for­
mats. 1 solved this problem by using PC­
DOS 2. I 0 to format disks in eight sectors. 
Also. STM MS-DOS cannot access drives 
other than A or B. Asking for a directory of 
a RAM (random-access read/write memory) 
drive C or D gives the message '"Illegal drive 
pecification.. even after you install a RAM 

drive C (except with programs such as lnsta­
disk). With the STM PC you are limited to 
only two drives and nine sector disks. 

DISPLAY 
The STM has three modes of display: the 
LCD with an 80-character by 2 5-line display 
and connections for a high-resolution 
monochrome monitor or RGB monitor. 

The LCD on the STM portable is easier on 
the eyes than other LCD portables I have 
een (see photo 2) . 1\vo thumb-wheel con­

trols above the LCD adjust the contrast and 
turn on the electroluminescent backlighting. 

On start-up. you can choose the appro­
priate display mode for LCD. monochrome. 
and RGB output. You can press the F2 key 
ro alter the character size (8- by 8-. 8- by 9-. 
or 9· by 9-dot matrix) . 

Using the LCD under typical indoor light­
ing with the blue-green backlighting on 
didn't produce any noticeable glare on the 
screen . I could read the display and work 
on it easily. However. using the computer 
in dirfused daylight produced reflections on 
the screen with the normal LCD mode: it 
was sometimes difficult to read the display. 
Using the backlighting made the screen 
more readable. 

Connecting the computer to a mono· 
chrome monitor and color monitor resulted 

in a pleasing normal display. It is convenient 
to work the computer with an external 
monitor. 

Running graphics programs on the STM 
points out another difference between 
working with an external monitor and with 
the LCD. The STM's LCD is vertically con­
densed. It has a different aspect ratio com­
pared to a cathode-ray tube (CRT) display. 
Therefore. each figure is elongated length­
wise. A circle looks like an ellipse: a cube 
appears to be a rectangle. 

The STM does produce some radio fre· 
quency interference (RFI) . The manual 
states that the equipment complies with the 
limits for a Class A computing device (sub­
part J of part I 5 of the FCC rules) . but the 
manufacturer's label at the bottom of the 
portable unit I have says that it complies 
with the limits for a Class B device. To test 
this classification, I used the STM PC and 
rwo other computers separately in a room 
where I had a television functioning. I 
observed significant disturbance in televi­
sion reception when I used my STM por­
table. while the other machines caused no 

(contin~edJ 

Photo I: Tfte STM Personal Computer with two 5~ -i11di floppy-disk drives 
and an BO-character by 25-line LCD wilh electroluminescent backligfiting. 
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Table I : Bencllmark results in seconds for tfie STM Personal Computer. 

Operation Time 
Disk Access 1n BASIC (wri te)______ 3 
Q,sk Access in BASIC (read) 29 7 
BASIC Sieve 80 2 
BASIC Calculation 23.5 
Forma /Disk Copy 7.9 
Fiie Copy 5.7 
Spreadsheet (load) 5.1 
Spreadshee (recalculate) 3.9 

Photo 2: Sample scree11 display of the SfM Personal Computer showin9 Microsoft 's 
Fli9f1t Simulator 

Photo 3: Ke!Jboard for tfie SfM Personal Computer. ote tfre enlarged relum kelj 
and tf1e special fu nction keys on top of the alphanumeric keys. 
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difference with the distance. direction. 
power outlet. and time of day kept the 
same. Thus. it appears that my com­
puter complies with the Class B 
specification. 

KEYBOARD 
The keyboard is fully IBM PC-com­
patible in function. but the key ar­
rangement is somewhat different (see 
photo 3). In enlarging the return key. 
the designers moved the PrtSc key 
and rearranged other keys around the 
numeric keypad. These changes might 
slow down a touch-typist who is used 
to the keyboard of the IBM PC. The 
special function keys are also moved 
from their position on the left side of 
the keyboard and arrayed across the 
top. 

The keyboard doesn't have status 
lights on Caps Lock and um Lock 
keys. The eight-line telephone-style 
jack connection from the keyboard to 
the computer's central processing unit 
(CPU) is sturdy. but not very flexible. 
Inserting the coil in its place for pack­
ing is also difficult until you find a 
technique of your own. 

Otherwise. the keyboard is nice to 
use. It is light and convenient for a 
laptop. 

MODEM 
The internal modem is connected 
through the RI 11 modular phone jack 
at the back. The software that controls 
the modem is supplied on the DOS 
disk and lets the user create a direc­
tory of phone numbers. names. and 
communications modes. It failed to 
work reliably at 1200 bps. but it 
worked fine at 300 bps. An optional 
Hayes-compatible 1200-bps internal 
modem is available. 

The speaker phone·s status is in· 
dicated by mute and off-hook light· 
emitting diodes (LEDs) on the front 
panel. ormally it is in mute. When 
you use the phone. you must push the 
F3 key to talk. The fan·s noise and the 
hum from the LCD caused some prob­
lems. When I used the speaker phone 
to call a friend. the noise was so bad 
that he thought I was calling long­
distance from overseas. My advice is 

(continued) 



AT A GLANCE 


Name 
STM Personal Computer 

Manufacturer 

STM Electronics Corp. 

Suite 250. 535 Middlefield Rd. 

Menlo Park, CA 94025 

(415) 326-6226 

Size 
20.3 by 10.8 by 4 inches 
18 pounds 

Components 
Processor: 8-MHz 16-bit Intel 
80186 (B086/8088·compatible) 
Memory: 256K bytes ol 
dynamic RAM expandable to 
512K bytes 
Mass sto rage: Two 360K·byte 
double-sided dou ble·density 
SV•·inch floppy-disk drives or 
two 720K·byte double-sided 
quad-density 5V• -inch floppy­
d1sk drives 
Display: 80-column by 25·1ine 
LCD with electroluminescent 
backlighting 
Keyboard: Detachable 83·key 
layout w11h numeric keypad 
110 interfaces: One parallel 
pnnter port (Centronics­
compat1ble), two AS·232C 
ports. SCSI for hard disk. 
IBM PC 110 bus-expansion 
connector 

Software 
STM MS-DOS 3.1 (includes 
software support for the 
modem/speaker phone. 
thermal printer. and external 
monochrome and color 
displays): GW-BASIC is 
optional for $65 

Documentation 
317-page MS·DOS system 
manual with index 

Price 
STM-1009 wtth two 48-1p1 
drives and 256K bytes ol 
memory $2759 
STM -1001 with two 96·tPt 
drives and 256K bytes of 
memory $2759 
STM-1013 with two 48-tpi 
drives and 512K bytes of 
memory $3259 
STM-1005 with two 96·1p1 
drives and 512K bytes of 
memory $3259 

- ----·­ .. -

MEMORY SIZE ( K BYTES! 

0 200 400 600 800 1000 
.--~--.~~--.~~"""'T~~......~~-. 

BUNDLED SO,TWARE PACKAGES 
0 2 6 8 10 

I STM JtfWl 1eM PC 

OISK STORAGE (K BYTES ) 

0 400 800 1200 1600 20-00 

•• 

PRICE ( $ 1000) 
0 2 8 10 

~APPl..£IlE 

The Memory Size graph show.> the standard 
and optional memory for the computers under 
companson. The Disk Storage graph shows the 
highest capacity of one and two floppy-disk 
drives for each system. The Bundled Software 
Packages graph shows the number of software 
packages included with each system. The Price 

graph shows the list price ol a system with two 
noppy·disk drives. a monochrome monitor. 
graphics and color display capability, a printer 
port and a serial port, 256K bytes of memory 
(64K bytes for B·bit systems}. the standard 
operating system for the computers, and their 
standard BASIC interpreters. 
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l OAO 

The rear view of 1he STM s ows a ull complemenl of 
connectors 

DI SK ACCES S IN BA SIC t SEC ! 

~--------------------~250 

READ 

SY STEM UT IL ITI ES ! SEC ! 

so ~---------------------.. 

40 1-­---------­- - -­- --Y 

30 >--­-------­----­- - ---¥ 

20 .i------­ -i 

O "--­ -
40K FORMAT/DISK COPY 40K FILE COPY 

~IBM- STM ~ 

The graphs for Dis Access 1n BASIC show how long 1 ta es to write 
and to read a 64K-byte sequential text Ille to a blank formalted ftop­
P'I disk. (For he program listings, see June 1984 BYTE, page 327, 
and October 1984. page 33) The Sieve columns in the BASIC Per­
ormanoe graph snow how long 11 takes to run one iteration of the 
Sieve of Era osthenes prime-number benchmark. The Calculations 
columns show how long rt 1a1<.es to do 10,000 mul iplicalion and 10,000 
d1v1sion operations using s1ngle-p1ecis1on numbers. The System 

Inside the STM are the connector for lhe LCD dangling 
beneath the power supply on ttie right, the main circuil board 
m he can er. and the floppy-disk drives on the le~ 

BASIC PERFORMANC E tSECl 

2SO ,.-­- ------....-....--------------. 

50 

SIEVE CALCULATIONS 

SPREADSHEET (SEC! 

2~ ~---------------------. 

t---­

o....___ 

PC ~APPLE 11 E 

U1ihlies graph shows how long it akes to formal and 10 copy a disk 
(adjusted time for 40K bytes of disk data) and to copy a 40K-byte 
lie using the system utility programs. The Spreadsheet graph shows 
how long 11 takes to load and recalculate a 25· by 25-cell spread· 
stiea where each cell equals 1.001 times the oell to its I~ Microsoft 
Mui 1p!an was the spreadsheet program used. The tests for STM used 
MS-DOS 2.11 and GW-BASIC 2.01 . Tests for the IBM PC used PC· 
DOS 2.10 and those for Apple used ProDOS. 
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REVIEW: STM PC 


Compared to other 

computers. the STM 

Personal Computer 

appears to he delicate. 

not to use the speaker phone if your 

table phone is nearby. 


DOCUMENTATION 

STM's documentation comes in one 

IBM-style binder. It has clear descrip­

tions of DOS functions and other con­

trols. Technical details are negligible. 

However. a technical manual is avail ­

able from the manufacturer for 575. 


SHORTCOMINGS 

Compared to other computers. the 

STM appears to be delicate. I handle 

mine with care An abrupt movement 

can loosen the internal connections. 

The parts are not readily replaceable. 

including the disk drives. which are 

Canon third-height drives. 


One inconvenient feature of my ma­
chine is a design deficiency regarding 
the RCA-compatible monochrome 
adapter. The back panel was not pre­
cisely cut or positioned for inserting 
the adapter plug into/over the outlet. 
I had to make some adjustments to 
accomplish th is. 

Once you expand the memory to 
5 l 2K bytes or buy a machine of that 
configuration (for $32 59). there is 
nothing you need to or can do in the 
heart of the SfM computer. 

SUMMARY 

I recommend the STM PC for those 

who need a lightweight IBM-compat­

ible portable computer with fast inter­

nal processing and connections for 

external monitors. The STM elimi­

nates carrying an external modem. 

printer. phone. and so on along with 

your computer. 


1 find the portable STM computer 
very useful. I especially like using it 
with an external monitor. Except for 
the price. l approve of all the major 
aspects of this machine. • 
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BetterBASIC 

A powerful 

language 
with a 


few quirks 


BY A RT H USTON 

Art HujfoH (15 4 Par~ St .. 
&ougfrtoH. MA 02072) works as a 
prograrnmtr of /i lltJn,ial soflll/Qre In 

Bojfon. 

Summit Software Technology's Bet­
terBASIC is potentially one of the 
most powerful languages on the 

market. It provides access to a full 640K 
bytes. speedy compiled programs. win­
dows. a complete system for creating func­
tions and procedures. access to machine­
language and to the basic input/output sys­
tem (BIOS). graphics. event trapping. and 
extensibility. which allows you to create new 
BetterBASIC commands. Moreover. the lan­
guage maintains the interactive nature of 
structured BASIC while letting you create 
structured. modular code. All are great fea­
tures. and they would probably require the 
purchase of many separate library modules 
if you were programming in. say. C. 

THE ENVIRONMENT 
When loading. the program checks for a file 
called B.CNF. an ASCII (American Standard 
Code for Information Interchange) file con­
taining a series of MODULE= commands 
with which you can configure BetterBASIC 
for your needs. Each module is really a 
library of the commands that will be avai l­
able during this invocation of BetterBASIC. 
The disk has MATH.BCD. a floating-point 
math module you can replace with an 8087 
module: CONSOLE.IBM. which supports 
console and screen functions: MAIN. the 
core BetterBASIC commands: FILE.DOS. for 
file input/output (1 /0) ; GRAPHICS.IBM. for 
graphics commands: PLAY.IBM. which con­
tains music and sound commands; and 
EVENT.IBM. which has event-driven or in­
terrupt functions. 

1b save memory, you can specify only 
those commands you need for a given pro­
gram. or you can create your own pro­
cedures and functions and save them as a 
module. thereby extending the language. 
This is similar to the concept of libraries. but 
in BetterBASIC. the compiler. linker. 
libraries. and editor are all in memory con­
currently. Therefore. you must specify your 
library on entry to BetterBASIC and not in 
a separate link command. Also crowded 

into memory are the source code. object 
code. and variable table. You can't do any 
serious work without at least 2 56K bytes. 

The editor is identical to Microsoft 
BASIC's: each line must begin with a line 
number. There are a few improvements. 
however. Explicit error messages flag syn ­
tax errors and the like with an arrow to the 
offending code. In addition. BetterBASIC 
automatically indents all program loops and 
block structures. 

Incremental compiling. however. is what 
separates BetterBASIC from the pack. The 
software compiles each line of code when 
you enter it. As a result. BetterBASIC is both 
fast and interactive. In the debugging stage. 
for example. you can check variable values 
d irectly from the console without having to 
recompile the entire program. There are. 
however. some disadvantages. which I 
discuss ln the "Data 'fYpes" section . 

To execute a program. you simply type 
AUN . After a short pause to check the in­
tegrity of the program (for example. GOTOs 
cannot be to a nonexistlng line or to a line 
outside the current program block). the pro­
gram executes. Saving the object code re­
quires that you purchase the run-time 
module for an additional S2 50. You can 
save the source code with the normal SAVE 
filename command. but it is saved in an in­
crementally compiled form and not as 
ASCII text You can save the file in ASCII 
with the command LIST filename. 

DATA TYPES 
BetterBASICs math package supports the 
data types BYTE (0.. 2 5 5). INTEGER 
(- 32768 to +32767). and REAL (. IE-254 
to9.99E+253). In addition. you can globally 
specify between 6 and 2 4 digits of preci· 
sion for REALs by using the PRECISION 
command. The formula 2+(precision/2J 
determines the number of bytes of storage. 
BetterBASIC sets the default length of string 
data to 16 unless you reassign a maximum 
length between 0 and 32767. 
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You can declare variables implicitly 
or explicitly: as in all structured lan­

ua es. the larter is encouraged. The 
command AUTODEF ON/OFF allows 
you to specify which mode you want. 
When you define a variable. Better­
BASIC enters it into the variable table: 
every use of the UST command lists 
the variables at the beginning of the 
program {see listing I). 

The use of an incremental compiler 
means that BetterBASIC assi ns a 
data type to each variable as y u 
enter it. Unfortunately. lt is difficult to 
change the data type. If. for instance. 
you assign the variable counter as a 
BYTE and then realize it must be an 
INTEGER. you have two choices. The 
first is to define a new variable. 
counter1 . as an INTEGER and then 
edit every counter to counter1 . The 
second is to save the listing in ASCII. 
edit the declaration. and reload it. You 
will even find that variables will be 
Bsted in ch ronological order by 
declaration. and it will be difficult to 
edit your code in order to make the 
declarations seem more orderly. The 
BecterBASIC system is clearly some­
what rigid. and after awhile you may 
find you rself missing your standard 
editor-compiler-Ji nker setup. 

In addition to these simple variable 
types. BetterBASIC supports arrays. 
pointers. and records. as wel l as ar­
ray of records. arrays of arrays. and 
so on. With pointers and records you 
can create linked lists. binary trees. 
and the like although not without 
ome difficulty. For example. the 

following code 

STRUCTURE: EmployeeType 
STRING: FirstName, LastName, 

JobTitle[64) 
INTEGER: EmpNum, Age, Birth· 

Date 
REAL: Salary 
Employee PTA: LeftNode. Right· 

Node 
END STRUCTURE 

defines a record consisting of seven 
data fields and two pointers for tra­
versing the left and r!ght nodes of a 
binary tree. The SET command points 
the two pointers to various records. 
The pointer. however. must point to a 
predeclared variable: there is no 
equivalent to Pascal's New() proce­
dure. which dynamically allocates 
space for new variables. In ocher words. 
to use the pointers effectively in the 
above structure. you would have to say 

EmployeeType ARRAY(100): 
Employee 

EmployeeType: Fred , Joe, Sally 

which defines exactly l 03 records of 
type EmployeeType. hardly an exam­
ple of dynamic data structures for 
which pointers were intended. More­
over. there is no nil function to check 
if a pointer is uninitialized; in Pascal. 
the nil function usually indicates the 
end of a linked list. 

PROGRAM.CONTROL 
ST RUCTURES 
BetterBASIC includes several new 
constructs or "block structures:· which 
allow you to create programs without 
GOTOs. Block structures prohibit you 

Listing I: When yoti use LIST. BelterBASIC lists the symbols a! tlie beginning 
of !/Our program. B!I default. 0111!1 referenced variables are listed: as an 
alten1alive. !IOU c.an use the IA option with LIST to list ever1Jtfii11g. Tfie default 
is r1elpful in eradirnting variables that were useful in earlier program versions: the 
program should simply be saved i11 ASCII with the LIST tilename command 
an.d then reloaded. Onl!I then will ii truly disappear from the variable table. 

BYTE Qu11Flag. Do1tFlag 
INTEGER Counter. Employee_ Num 
STRING. Firs Name. LastName. JobT1tle[64J 

10 QuitFlag-O:DoitFlag .. o 

from jumping in or out with GOTOs. 
they can define local error handling. 
and they automatically indent when 
you list the program. providing easy­
to-read and logical listings. You can 
exit prematurely from each type of 
block structure with an EXIT state­
ment. 

The simplest is DO ... END DO. 
which executes only once with an un­
conditional entry and exit. The DO 
.. . REPEAT loops infinitely until it 
executes an EXIT statement. You can 
modify both the DO and the REPEAT 
with an IF or UNTIL clause. result ing 
in statements like 

DO IF YEAR > 1999 
INPUT "Do you really want to 
live in the 21st century";A$ 
A$= UPPER$(A$) 

REPEAT IF NOT(A$ = "Y" OR 
A$= "N') 

Other constructs include DO X 
TIMES. WHILE ... DO. and FOR 
... NEXT. 

Unfortunately. there is no multiple­
line IF ... THEN . . . ELSE. forcing 
you to use GOTO for one of the new 
constructs) to bypass a section of 
code. The designers probably left it 
out in order not to compromise com­
patibility with old Microsoft BASIC 
code. Also puzzling is the absence of 
a CASE or SELECT statement to 
choose different operations based on 
the value of a single expression. 

DIFFERENCES AND SIMILARITIES 
The documentation and the SIO 
demo disk list almost all the dif­
ferences between BetterBASIC and 
Microsoft's interpretive BASIC. For the 
most part. BetterBASIC improves 
upon interpretive BASIC. In addition 
to many new functions !UPPER$ and 
LOWER$ to make strings uppercase 
and lowercase. for instance). Better­
BASIC improves others. Rather than 
the clumsy FIELD. GET. and PUT 
commands to access random-access 
files. BetterBASIC uses the STRUC· 
TURE command to define a disk 
record. It then accesses those records 
with READ RECORD and WRITE 
RECORD. The only significant omis­

''°"'1~ur.dJ 

178 ll YT E • OCTOBER 198 5 



Bring your companys presentation graphics into 

the computer age with the best recommendation 


you can make: Hewlett-Packard. 


Hewlett-Packard's Graphics 
Plotters introduce professio11al-q1,ality 
graphs and charts to the office... 
quality that, quite frankJy, makes the 
competition look stone-age by 
comparison. 

Combine ow brilliant color capa­
bility, precise line quality, and proven 
reliability- and HP becomes the obvi­
ous choice for your presentation 
graphics needs. When it comes to 
plotters, it's easy to see why HP has 
become the world's Number One 
recommendation. 

Compare the quality of an 
HPPlotter... 

Before making your graphics plotter 
recommendation, find out how HP 
stacks up against the competition. 
Heres a quick checklist: 

Are the lines sharp and bold? Do 
, they meet precisely? Are the diagonal 

lines smooth? ls the text easy to read? 

Jn a chart, is the area fill uniform? 
With HP, the answer is always yes, yes, 
and... yes. 

Runs with leading PC's 
and software packages. 

HP Graphics Plotters are compatible 
with most of the personal computers 
in your office, including IBM, Compaq, 
and AT&T- as well as a host of HP 
computers. You even have a choice of 
many off-the-shelf software packages, 
such as Lotus 1-2-3'• and Symphony,··• 
that give you "first-day" productivity. 

Send today for your 
FREE sample plots-

and see exactly what we mean. 
Return the coupon-or caU us toll­

free at (800) FOR-HPPC. We'll send 
you a detailed brochure, a list of 
available software, plus sample plots 
from both an HP Graphics Plotter 
and a leading printer. Don't resort 
to stone-age methods before seeing 
the difference an HP Graphics Plotter 
can make. Call Hewlett-Packard today. 
' •·l ·J • nd ~phony u~ tradmYJU 
o( Lot111J~IOpmr111 Corpoul iorl 

l.eiulership in Busi•ss Grvphics. 
for utuhrs in BllSiness. 

r //iW HEWLETT 
a!/!a PACKARD 

Inquiry 159 

1 

I'd like to make the most informed YES' business graphics recommenda­
tion I can. Plea.se send me your detailed bro­
chure, plus sample plots so Ican see exactly 
what my company\; presentations have been 
missing. I understand I will receive this infor· 
mation without cost or obligation. 

N• mt 

Tillt 

Compa"y 

City Stott Zip 

Mail to: Hewlett-Packard, 16399 W Bernardo Dr. 

San Diego, CA 92127-1899. 

Attn: Marketing Communication 11502 er o 
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Name 
BetterBASIC 

Manufacturer 
Summit Software Technology 
POB 99 
Babson Park 
Wellesley, MA 02157 
(617) 235·0729 

Computer 
IBM PC Wllh 192K RAM and 
a disk drive 

Features 
Incrementally compiled BASIC 
with excellent procedure and 
function capabilities. access to 
the BIOS and DOS interfaces, 
windowing , extensibility, and 
more 

Documentation 
600-page user's guide plus 
on-screen error diagnostics 
pointing to the incorrect 
pon1on o a program lme 

Price 
BetterBASIC $199 
8087 math module $99 
Run·lime system $250 
H1gh·speed binary 

math module $49 
Btrieve interface module $99 
Demo disk $10 

SIEVE OF ERATOSTHENES (SEC) 
100 

40 

zo 

0 

.-------.,..,19"'""1------~ 

80 1--------11 

60 t-------11 

t-------11 

31 

BETTERBASIC BASICllIIIID PC-

The benchmark for the Sieve ol Eratosthenes 
measures (in seconds} how long 1t takes tor 
each o lhe tested languages 10 run one 
iteration or a program to determine all of the 
prime numbers between 3 and 14,003. The 
Turbo Pascal (version 2.0) time is for 10 
iterations of the algorithm and finds all the 
primes between 3 and 16,384. The Calculations 

CAlCULATIONS (SEC) 
100..--~-------------. 

91 

80 

60 

40 

20 

0 

EJE!) TRUE BASIC ~ TURBO PAS CAL 

graph shows how long it takes to do 10,000 
multiplication and 10,000 division operations 
usmg single-precision (seven significant digits) 
numbers. See the review of True BASIC in the 
May 1985 issue of BYTE, page 279. for the 
listings of the standard Calcula1ions and Sieve 
benchmarks. This code runs unchanged in 

Bet erBASIC. 

sion J encountered was the missing 
ERL command to return the error 
number of the last error. 

BIT SMASHING 
The PEEK. POKE. CALL. DEFUSR. 
and USR commands in trad itional 
BASICs allow only li mited access to 
the read-only memory (ROM I. oper­
ating system. and machine-language 
routines. BetterBASIC implements the 
first three but omits the latter two. 
which CA LL makes redundant 
anyway. In addition. the BYTE and IN· 
TEGER commands tused to declare 
variables of type BYTE and IN­
TEGER) take an optional address con­
sisting of segment and offset. making 
it easy to access the location. For in­
stance. if hexadeci ma! address 
100:0FF is the printer's line count. you 
can change the value with the follow­
ing code: 
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BYTE: LineCount[lOOh:OFFh] 
100 LineCount =O 

Th is is a lot easier and more readable 
than the traditional BASIC code. 

100 DEF SEG 100h 
110 POKE OFFh, 0 

The BYTE and INTEGER com· 
mands are superb for accessing mem­
ory addresses that never change. but 
many programs will need memory ad­
dresses to be calculated at run t ime. 
The BYT and WORD commands per­
form an admirable job of allowing you 
to both alter and find out the contents 
of these addresses. 

The CODE command loads ma­
chine-language code from disk. CALL 
calls the procedure by name. passing 
arguments if you require them. You 
can use CODE? to find the memory 
address of a given procedure. The 

AND. OR. ASH (arithmetic shift). INP 
(read a port). ROT (rotate). SH (shift). 
and XOR commands let you 
manipulate bits: SEG and OFFSET 
return the segment and offset of a 
given datum: and INTERRUPT and 
ON INTERRUPT allow you to halt a 
program to run a designated pro­
cedure. BIN$, OCT$. and HEX$ return 
the binary. octal. and hexadecimal 
representations of a number. 

Revision I.I of BetterBASJC contains 
the SYSCALL procedure. which allows 
you to issue calls directly to the BIOS 
and to DOS. Another unique feature. 
the SH ELL command. permits you to 
pass command lines to the MS-DOS 
command interpreter. 

WINDOWS 
BetterBASIC uses a windowing sys­
tem. With the DEFINE WINDOW 

(amtinued) 



SfAJGRAPIHCS: 

ONE KEYSiltOKE TURNS 


l,IFELE~DATA••• 


IN10VITAL SDUISIICS. 
Data. You live with it every day. 

What you need are the tools to make it 
come alive. Comprehensive analytical 
tools. Mathematical precision. And 
~phics capabilities to broaden your 
insights-to help you visualize, 
analyze, and communicate your find­
ings quickly and convincingly. 

And now you've got it. With 
STATGRAPHICS - a new 
PLUS*W.ARETM product from STSC. 
STATGRAPHICS is the only PC soft· 
ware to fully integrate a wide variety 
of statistical functions with high­
resolution color graphics. Giving you 
the power and precision you used to 
find only with mainframe software. 

STATGRAPHICS' unique inter­
active environment allows you to 
generate graphs from within the 
statistical procedures. You can change 
a variable and see the effect- im­
mediately. So your job is easier and 
you're more productive. 

MORE OPTIONS FOR MORE 
COMPREHENSIVE ANALYSIS. 

STATGRAPHICS features over 
250 functions for analyzing data ­
including analysis of variance, regres­
sion analysis, experimental design, 
quality control procedures, multivariate 
techmques, nonparametric methods, 
and extensive forecasting and time 
series analysis. 

It also lets you enter data at the 
keyboard or access data stored in 
standard ASCII files, LOTUS®1-2-3 
worksheets, and DIF files used by 
other popular software packages. 

TELL A CLEARER, MORE 
DRAMATIC STORY. 

STATGRAPHICS includes a wide 
variety of graphics programs such as 
two and three-dimensional line and sur­
face plots, bar and pie charts, 
histograms, time sequence plots, and 
quality control charts. 

The graphics are supported on 
color and monochrome graphics boards, 
dot-matrix printers, and pen plotters 
for presentation quality graphics. 

SOPIDSTICATED STATGRAPIUCS 
IS SURPRISINGLY SIMPLE 

TO USE. 
STATGRAPHICS is completely 

menu-driven, and includes a com­
prehensive user's guide, online HELP 
screens, tutorial, and handy reference 
card. And STSC's HELP-Line is only a 
phone call away - giving you ready ac­
cess to our staff of technical experts. 

TAKE A LOOK AT 
STATGRAPIUCS. 

AND LOOK NO FURTIIER. 
STATGRAPHICS is the most ad­

vanced statistical graphics software 
available for PC's. And the complete 
system is just $695. 

To order STATGRAPHICS, or 
for more information, contact your 
local dealer or call 800-59,2.0050 (in 
Maryland, 301-984-5123). Or write 
STSC. Inc., 2115 E. Jefferson St., 
Rockville, MD 20852. Major credit 
cards accepted. 

Inquiry 324 Problem-sohingatthe speed of thought. 
STSC SdTATbGAAd~~ ld~"odperat@s on IBM PC's and oompatibles under OOS, Version 2.0 or later. A minimum of 3&4K RAM, a gr11phlcs adapter and compatible monltot and two 1 1 1 1ou e·s "" •S~ t vas ot a h;1rd d sk ;1re reQulred. An 8087 math cop10<:essot and 512K AAM are recommended • 
At..mll c..,.,., .~T_A._TGRAPHICS Is a reglste1ed lra<:klmar1< of StatlstlcaJ Graphics Corpo<atl.on. PLUS* WARE Is a 11adema11< of s+sc Inc LOTUS Is a t""iStered trademark of Lotus 

~...1opment CorPo<allon. ' · - .. 

http:Corpo<atl.on
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statement. you can define up to five 
windows at one time. each with in· 
dependent scrol li ng. their own 
borders. titles. fo reground and back· 
ground colors. and character attri· 
butes. The FRAME and HEADER 
commands draw borders around each 
window and place a title at the top. 
With the SELECT command. you can 
choose the desired window. Jn addi­
tion. with SAVE PAR. RESTORE PAR. 
SAVE SCREEN . and RESTORE 
SCREEN you can save a window·s 
parameters and contents. Therefore. 
you could have "pop-up" windows 
and menus that do not destroy the 
underlying screen material. 

THE PROCEDURE SYSTEM 
Despite some problems. the Better· 
BASIC procedure and function system 
is one of the best aspects of the Ian· 
guage. Each user-defined procedure 
and function has its own work space 
separate from the main program. LIST 
lists only the main program: revision 
I. I lets you use LIST ALL to list the 
entire program. including procedures 
and functions. To enter and exit pro· 
cedures and functions. you use the 

commands PROCEDURE < name > . 
END PROCEDURE. FUNCTION 
< name > . and EN D FUNCTION . 
You define the input parameters by 
listi ng them as in BYTE ARG . IN­
TEGER ARG. STRING ARRAY ARG. 
and so forth . This has the disadvan­
tage of losing flexibi lity as compared 
to more tradit ional text-editor/com­
piler combinations: it"s difficult to 
change the order or the data type of 
parameters since they're inserted into 
the variable table as soon as they're 
entered. ln my experience. it's a rare 
programmer who doesn't change his 
or her mind frequently. 

Using /VAR with a proced ure 
variable means that changing the vari· 
able in the subprogram changes it in 
the calling program (that is. the vari· 
able is called by reference. not by 
va lue) . You can reference external 
variables with the EXTERNAL com­
mand The DYNAMIC command lets 
you create recursive functions. Most 
of these com mands are standard 
Pascal fare. but BetterBASlC adds 
much more. The /OPT = value makes 
a parameter optional and. if you have 
not declared it. has it assume a 

Listing 2: An exam ple of BetterBASIC procedure families . The first (root ) 
subprogram carries a simple 11arne. something like TEST. Jts siblings are named 
TEST.A. TEST.B. TEST.C. and so on . Each one has a different set of 
paramelers. 

FUNCTION MULT 
INTEGER ARG: X.Y 

0 RESULhX ·Y 
END FUNCTION 

FUNCTION MUL TA 
STRING ARG: Texl 
INTEGER ARG X 
STRING: TempText[32767J 

O TempTe ~ "'" 

20 DO X TIMES 
30 TempText ~ TempTex + Text 
40 REPEAT 
50 RESULT= TempText 
END FUNCTIO 

PROCEDURE MUL T.B 
INTEGER ARG X,Y 
STRING ARG StudentName 

O PRI T " The answer is ",X·Y." Nice try, '";StudentName;"I" 
ENO PROCEDURE 

default value. Think of how useful this 
is with the LOCATE procedure in 
BASIC: LOCATE 1,1 moves the screen 
to the upper left-hand corner of the 
screen ; LOCATE ,,1 turns on the 
flashing cursor. 

Each module can have its own error 
handler. Keyword arguments are sup­
ported (for instance. KEYWORD 
ARG : Value \ RED\ GREEN\ 
BLUEJ. It's also possible. using the 
ANY ARG construct. to create pro­
cedures taking arguments of more 
than one data type. The subprogram 
can then use the TYPE(). DIM(). DI M 
(,). and SIZE() functions to return the 
data type. dimension . subarray 
d imension. and size of a datum. You 
then explicitly tell the compiler what 
type to treat it as using the syntax var­
nam e: DATAT YPE ; for example. 
A:BYTE means "treat A as a byte ... 

This capability pays real dividends. 
Consider that you can write one sort 
routine to handle sorts of any data 
type. By contrast. the BASIC VAL 
statement accepts numerics of the 
type BYTE. INTEGER. and REAL: in 
Pascal. you would have to write 
BYTEVAL. INTVAL. and REALVAL 
functions. 

BetterBASJC also introduces the 
idea of procedure families. Using the 
same name. you can call separate and 
distinct procedures or functions that 
are distinguished by the parameters 
you pass to them. See listings 2 and 
3 for examples. 

Revision I.I also lets you CHAIN to 
other programs with common vari­
ables: programs can even be called as 
procedures with some variables in 
common and the rest swapped out to 
disk until the procedure returns. This 
overlay technique makes it possible to 
build larger-than-memory programs 
with room left for large arrays. 

DOCUMENTATION. SUPPORT. 
BUGS 
BetterBASICs documentation is bet­
ter than the industry average. The in­
troduction to BetterBASIC program· 
ming is adequate for programmers al· 
ready familiar with BASIC. the in· 
tended audience. but not for begin-

1c.onti11ued) 
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How many long unproductive hours 
1ave you spent "in line" for your simula· 
lion? Well, no more. MICROCAP and 
~I ROLOGIC can put you on li_ne by 
turning your PC into a productive and 
:o t-effective engineering workstation. 

8od"I of these sophisticated engineering 
:ools provide you with quick and efficient 
K>lutions to your simulation problems. 
Yid here's how. 

\DCROCAP: 

~OW'Analog Solution 


MICROCAP is an interactive analog 
:ircuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
ight on the CRT screen, then run an AC, 
X:, or Transient analysis. While pro· 
riding you with libraries for defined 
nodels of bipolar and MOS devices, 
)pamps, transformers, diodes, and much 
nore, MICROCAP also includes features 
tot even found in SPICE. 

MICROCAP ll lets you be even more 
>roductive. As an advanced version, it 
:mploys sparse ma.trix techniques for 
aster simulation speed and larger net­

"1}1plcal MICROCAP Transient Analysis" 

works. In addition, you get even more 
advanced device models, worst case capa· 
bllities, temperature stepping, Fourier 
analysis, and macro capability. 

MICROLOGIC: 

Your Digital Solution 


MJCROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams ofup to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of256 
bits each, 10 user-defined dock wave­
forms, and up to 50 macros in each net· 
work. MJCROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes-just like the 
real thing. 

"1)1plcal MICROLOGIC Diagram• 

Reviewers Love 
These Solutions 

Regarding MICROCAP . . . "A highly 
recommended analog design program" 
(PC Tech journal 3184). "A valuable tool 
for circuit designers" (Personal Software 
Magazine 11183). 

Regarding MICROLOGIC ... "An effi· 
cient design system that does what It is 
upposed to do at a reasonable price" 

(Byte 4184). 

MICROCAPandMI ROLOGI arc 

aw.ibblc for the Apple II (64k), IBM PC 

( I 28k), and HJ>-150 computers and priced 

at -475 and 1450 rcspcclivdy. O.,mo 

versio ns arc available ro r 175. 


Ml ROCAP U i.s available for the 

Maclnt~. IBM PC (2 '56k), and HP-t 50 

y i.cm and is priced at 1895. Demo 


versions arc available for JI()()_ 

Demo prices arc c redited to the 


pu rcha.'!C price o ( the 2CtUal S~lcm, 


Now, to get on line, call or write today! 

Stl!t~!!!'R~~re 

Sunnyvale. CA 94087 
( 408) 738 -4387 

lnQulry 318 
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ners. And there are a few errors. such 
as on page 69 where an integer 
pointer is declared incorrectly. result­
ing in a syntax error. The quick-refer­
ence section claims to list all the com­
mands. declarations. program-control 
keywords. procedures. unctions. and 
operators. But there are gaps in ver­
sion 1.0. Revision 1.1 documentation 
fills some of these gaps: there is now. 
for example. a section on windows. 
The "Syntax Visuals" section. despite 
its curious itle. does a more than ade­
quate job of defining each command 

I found BetterBASIC to be mostly 
bug-free with only a few exceptions. 
One such exception was the EOF() 
function. which sometimes failed to 
detect the end-of-file marker in disk 
files. crashing the program. This was 
a real problem since the ERL function 
is not available. 

The disks are not copy-protected. 
Summit Software's telephone-support 

Listing 3: With BetterBASICs 
procedure families. you can define 
siblings for built-in procedures like 
PRINT. 

PROCEDURE Print.a 
REAL ARG X 

0 Pnnt " The value 1s:":X 
END PROCEDURE 

people are quick. courteous. and in­
formati ve. I called for help in redefin­
ing a variable's data type: I received 
an honest admission that it was a 
problem and that Summit is contem­
plating a fix in future versions. The 
person on the phone suggested an in­
terim solution until the software is 
nhanced. 

CONCWSIONS 
Many users will be interested in this 
product. onetheless. a few quirk 

make it difficult for me to wholeheart­
edly recommend this language over 
all others. 

First and foremost. BetterBASICs in­
cremental compiler. for all its in terac­
tiveness. may get in your way. making 
1t difficul t to redefine data types. 
change parameter requ irements to a 
procedure or function. and so on. A 
decent text editor. despite the 
drudgery of having to call it up each 
time. may provide much more flex­
ibi lity and surer results. And many 
programmers may miss SELECT/ 
CASE and multiline END . .. IF state­
ments. 

Still. BetterBASIC does provide 
compiled programs. functions and 
procedures. a windowing environ­
ment. extensibili ty. graphics. and ac­
cess to 640K bytes. For some people. 
the last feature alone will be enough 
reason to discard standard inter· 
pretive BASIC. • 
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GIANT PRINTER SALE!! 

List $399 .00 1O" Printer List $599.00 151/2" PrinterJ Year Warranty 

f$179°0~ 

10" Comstar lOX - This Bi-directional 
Tractor/Friction Printer prints 
standard sheet 8 1h " xll" paper and 
continuous forms or labels. High 
resolution bit image graphics, 
underlining, horizontal tab setting, true 
lower descenders, with super scripts and 
subscripts. prints standard pica, 
compressed , expanded, block graphics, 
etc. Fantastic value. (Centronics 
parallel Interface.) 
List $399.00. Sale $1'19.00. 

List $499 .00 10" Printer 

~$229°0~ 

tO" Comstar 160 + High Speed - This 
Bi·directional Tractor/ Friction Printer 
combines the above features of the 10" 
COmstar lOX with speed (150·170 cps ) 
and durability . Plus you get a 2K buffer, 
96 user definable characters. super 
density bit image graphics, and square 
print pins for clearer, more legible print 
<near letter quality ). This Is the best 
value for a rugged dependable printer. 
I Centronics parallel interface. ) 
List $499 .00. a le $229.00. 

List 5599 .00 10" Printer 

f$259°0~ 

10" Comstar 2000 - The ultimate printer 
has arrived! This Bi·directional 
Tractor/ Friction Printer gives you all 
the features of the COmstar 160 plus 
higher speed 165·185 cps), 256 
downloadable characters, proportional 
setting, external dark printing mode and 
a •lifetime printhead warranty. PL S ... 

• 15 Doy Free Trial ­

120-140 CPS 

Premium Quolity 

J Year Warranty 

150-170 CPS 

High Speed 

Llletlnie -arranty * 

165-185 CPS 

High Speed &Letter Quality 

~$249°0! 

I5llz" Comstar 15X - Has aU the 
features of the 10" Comstar lOX plus a 
wider 15lh" carriage and more powerful 
electronics to handle large ledger 
business forms! (Better than FX-100) . 
The 15lh" Comstar 15X also prints on 
standard size paper and continuous 
forms and labels. Fantastic value. 
(Centronics parallel interface.) 
List $599.00. Sale $2f9.00. 

15llz" Com tar 160 + High Speed - Tttis 
Bi-directional Tractor/Friction Printer 
has all the features of the 10" COmstar 
160 + High Speed plus a wider I5Jh' 
carriage and the heavy duty electronics 
required for today's business loads. You 
can use large ledger business forms as 
well as standard sheets and continuous 
forms and labels. This Is the best wide 
carriage printer in the U.S.A. 
(Centronics parallel interface.) 
List $699.00. Sale $299.00. 

list $599.00 1O" Printer 

!$259°0! 

With the flip of a switch you can go into 
the letter quality mode which makes all 
your printing look like it came off a 
typewriter. Turn in term papers, do 
articles or just print programs. Have the 
best of letter quality and speed in one 
package. Fantastic printer (Centronlcs 
parallel interface .) 
Llst $599 .00. Sale $259.00. 

1 Year ln11nedlate Replacement Warranty 
Parallel Interfaces 

Commodore-64, VIC 20 - $39.00 

Add $10.00 for 1hlpping . hondling ond ln1u•ance. llllnol1 re1idenll 
pl""se odd 6' lo• . Add $20.00 for CANADA , PUERTO RICO, HAWAII . 
A~ASKA , APO·FPO orders. Conodlan orders mus! be in U.S. dollors . 
WE DO NOT EXPORT TO OTHER COUNTRIES. EXCEPT CAN.ADA. 
Endo•• Co•hlers Check. Money Order ar Personal Check. Allow U 
cloys for del ivery. 2 to 7 days for phone orders. I day express moll I 

VISA - MASTER CARO - C.0 .0 . 
No C.0 .0 . lo Conodo. APO-FPO 

lnQulry 28 1 

Atari - $59.00 Apple II, II+ • Ile - $59.00 

PROTECTO 
We Love Our CustoTners 
22292 N. Pepper Rd .. 8orrington. Illinois 60010 

312/382-5244 to order 
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THE X-10 
POWERHOUSE 
INTERFACES WITH YOUR APPLE 
TO CONTROL YOUR HOME... 
FOR SECURITY, COMFORT 
AND ENERGY SAVINGS. 
This remarkable interface lets you run your home through your 
Apple lie or lie and a mouse. keyboard or joystick. 

When you're away, it makes your home look lived in . When 
you 're home, it can turn off the TV at night and wake you up to 
stereo and fresh brewed coffee in the morning. It can even turn 
on your air conditioner and control your heating. 

SPECIAL COLOR GRAPHICS MAKE PROGRAMMING A SNAP. 
You simply pick a room from 
the display screen. Use your 
mouse or joystick to position 
graphics of lights or appli­
ances. Then follow on-screen 
instructions to program any 
light or appliance to go on 
or off whenever you choose. 
You can even control thermo­
stats, light intensity and more. 

IT WON 'T TIE UP YOUR COMPUTER. Use your computer 
only for programming. When you 're finished , disconnect the 
interface. and use it anywhere in the house as a stand-alone 
controller with battery back-up. Your home will run automati­
cally. The interface plugs into any 110V outlet. and sends 
digitally encoded signals through your house wiring. Installation 
is simple ; just plug the lamp or appliance you want to control 
into an X-10 module. No special wiring is needed . The in terface 
can control up to 256 modules. X-10 modules are supplied 
separately to work with 110Vand 220V circuits. 

SURPRISINGLY INEXPENSIVE. Acomplete Powerhouse sys­
tem including the interface . software and connecting cables 
costs less than $150.00 but you 'll get an immediate payback in 
home security, comfort and energy savings. 

The X-10 Powerhouse Apple interface is available now at leading 
computer dealers and aCommodore 64 interface is coming soon. 

FOR THE X-10 POWERHOUSE DEALER NEAREST YOU, 

CALL TOLL·FREE: 1•800 526-0027 
NEW JERSEY RESIDENTS CALL (201) 784-9700 

a 
X-10 POWERHOUSE 


NUMBER ONE IN HOME CONTROL 
Appl • Apple lie drld Appl II .11e "'1l"le1ed Ir.id 111,11 sol Apple Cornpu1e1. Inc 
Comrnodoie 64 "• 1eqi.1e1 d u.1d mar 01Co111mn11t11e1r111 l!r1 Inquiry )65 
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TLC~LISP 


A fully 

featured 


LISP 

implementation 


BY WI LLIAM G. WONG 

William G. Wo11g (1333 Moo11 Dr.. 
Yardleii. PA 190671 is prtsidt111 of 

Lngic Fusi.011 t"'· a11d 
a develoi:itr of 5!/S1e111s a11d 

applicalio11s software. 

T LC-LISP is an implementa. tion of 
LISP for 8086/8088-based ma­
chines running PC-DOS. MS-DOS. 

CP/M-86. or Concurrent DOS. It can use all 
available memory up to I megabyte and 
supports the 8087 numeric coprocessor. A 
resident screen editor. turtle-graphics sup­
port. a Smalltalk-like class system. and a 
LISP Machine-like package system make 
TLC-LISP an attractive alternative for ar­
tificial intelligence (Al) work. 

BASIC FuNCTIONS AND 
LISP EXTENSIONS 
Tulking about extensions to LISP is like talk· 
ing about the interstate highway system- it 
goes everywhere. LISP has so many dialects 
that the family tree looks bushy. TLC-LISP 
is based on MacLISP. LISP Machine's LISP. 
and Logo. Most of the basic functions. such 
as FIRST (CAR). REST (CDR). LIST. AND. 
OR. and COND. are identical. Others. such 
as the TLC vector constructs. differ from the 
base. 

TLC-LISP supports functions that evaluate 
parameters (EXPRsJ and those that do not 
(FEXPRs) along with LISP MACROs. You 
can use keywords to specify the number of 
parameters to a function as in MacLISP. 

In addition to flexible parameter binding. 
TLC-LISP treats all objects as ""first-class ob­
jects." which means that all items can be 
parameters to functions. all items can be re­
turned as the result of a function. all items 
can be assigned to a variable. and all items 
can be tested for equality. For example. 
many languages will not permit functions 
to return functions. files. or even vectors as 
results. In TLC-LISP. functional objects 
(called closures) can be returned as easily 
as integers or strings. Although this might 
not appear to be useful. it turns out to be 
a powerful construct. 

TAIL RECURSION 
ELIMINATION AND LOOPS 
Although most LISP implementations. in­
cluding TLC-LISP. have looping constructs 

(00. REPEAT. and FORJ. many do not elim­
inate tail recursion. Tail recursion occurs 
when the last expression a function invokes 
is itself. with a different set of parameters. 
More generally. it occurs when a function 
invokes another function such that the vari­
ables used by the calling function will never 
again be accessible. In any case. you can 
throw away the parameters. local variables. 
and return information. Throwing away this 
information. which is usually kept on the 
program evaluation stack. ls called tail 
recursion elimination. 

Using tail recursion in TLC·LISP is usually 
as efficient as using explicit loop constructs. 
This means that you do not have to sacrifice 
the clarity and flexibility of a recursive 
definition for speed. 

NUMBERS. STRINGS. AND VECTORS 
TLC-LISP supports a number of primitive 
object types other than the conventional 
LISP "list:· These include small and large in­
tegers. floating-point numbers. character 
strings. and vectors. Small integers have 10 
significant bits and large integers have 32 
bits. Large integers must be allocated from 
free space while small integers are not. 
which makes small integers faster to use. 

TLC-LISP uses a 4-byte single-precision 
floating-point format that matches the 8087 
numeric coprocessor. It also uses the 8087 
(if it is installed) for faster manipulation of 
floating-point values. You can manipulate all 
numeric values by using arithmetic and 
trigonometric functions. You can also ma· 
nipulate integers by using bit-wise logical 
functions. 

Strings can be up to 64 ,000 characters in 
length and TLC-LISP supports a full set of 
string-manipulation functions. Substring 
generation actually creates references to a 
string instead of a copy of the string. This 
lets modifications of one string be viewable 
by another. A copy-string funct ion is also 
supplied. Character-insert and -delete func­
tions are available along with string search. 

(co111i11utd) 
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AT A CLANCE 

Name 
TLC·LISP 1.45 

Manufacturer 
The LISP Company 
Su1e 4 
430 Monterey Ave. 
Los Gatos. CA 95030 
(408) 354-3668 

Computer 
IBM PC or compatible with PC·DOS, MS· 
DOS, CP/M·86. or Concurrent DOS and 
128K bytes (without resident ednor) or 
256K bytes (with residen edr or) 

Features 
Basic USP sysaem, LISP p-code assembler 
and compiler. LISP source code for file 
u ilities. display dm1ers, screen editor, turtle 
graphics (requires IBM PC color graphics 
adapter). general utJlit1es, and a prelty· 
printer utility 

Price 
$250 

which is very useful for text editing. 
Vectors are a mor general case o 

strings. as each vector element can be 
any LISP object and not just a char· 
acter. Access to any element takes a 
constant amount of time for any 
length vector. which makes them 
raster than using normal LISP lists. 
Vectors are also more space-efficient 
than lists of a simi lar length. You can 
access. replace. delete. or in ert 
elements of a vector. ote that inser­
tion or deletion does not change the 
size of a vector and all changes are 
destructive. A vector-copy function is 
supplied for nondestructive opera­
tions. 

Vector elements are 2 bytes each 
and vectors are limited to 32 .000 
elements. Vector elements can be vec· 
tors. allowing construction of multidi· 
mensional arrays. These arrays do not 
have to be homogeneous. 

(LASS SYSTEM 
The class system is similar to the LISP 
Machine Flavors system. They both 
provide an object-oriented program· 
ming environment similar to Small­
talk. another Al language. A class has 
a set of functions that it recognizes. 
Each instance of a class contains a set 
of variables on which these functions 
operate. 

The class system is hierarchical. with 
each subclass inheriting the attributes 
of its ancestors. Also. a class may 
override these inherited values and 
procedures. which lets you customize 
a class to a particular situation. (For 
further information on class systems. 
see the August 1981 issue of BYTE 
and ··An XLISP Tutorial " by David 
Betz. March. page 221.) 

PACKAGE SYSTEM 
Another feature of TLC-LISP that most 
micro-based LISPs lack is the package 
system. ormally a language supportS 
a single symbol table. Unfortunately. 
developing modular programs in such 
an environment can be difficult 
because a com mon name such as 
SEARCH might be used in more than 
one module. A single symbol table 
would allow only one instance of 
SEARCH. which would preclude 

using two modules that had a dif­
ferent meaning or value associated 
with SEARCH. 

The TLC package system solves 
these problems and makes modular 
systems a breeze. A package is essen· 
tially a separate symbol table or 
..name space" that logically contains 
symbols. function definitions. pack­
ages. and so on. Each package has a 
name. and you can explicitly specify 
a symbol in a package by using the 
package name as a prefix . However. 
this differs from a prefix-naming con­
vention in that you specify the pack­
age name when you load the package 
and not when you implement it. 

Like the class system. the package 
system is hierarchical in nature. and 
the system will search the "super 
packages·· if it does not find a sym­
bol in the specified package. 

The package system alone is worth 
quite a bit when dealing with large ap­
plication implementations and exter­
nally created libraries. Its power and 
flexibility exceed that of most native­
code linkers. 

1/0 SUPPORT 
In micro-based LISP implementations. 
file management and peripheral sup­
port has been limited. ot so with 
TLC-LISP. This program includes fu ll 
support for multiple random-access 
files with byte granularity. Directory 
manipulation functions are also in­
cluded. 

TLC-LISP actually supports a more 
general character-stream facility that 
is not restricted to disk files or periph­
erals. Instead. a stream is an object. 
similar to the U IX pipe. that can 
generate or accept characters like a 
normal disk fi le interface. The dif­
ference is that the stream is really a 
fu nction the programmer can specify. 

Like the class system. the implemen­
tation of streams lets you easily 
custom ize a module·s file interface 
without modifying the module itself. 
For example. assume a text-process­
ing module such as a compiler is avail­
able with a simple interface. The 
module uses a single stream as input 
and two streams as output. one for 

[amlinued) 
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F 0 R 
S 0 R E 

yE E s 
T H O M S ON 

Th those of you who tare and stare-and stare 
at computers, blessed relief has arrived. Thomson"' 
monitors. We promise cl arer, crisper resolution, 
remarkabl colors and print-lik t xt.Thomson build 
a full line of monitors, from basic monochrome to high­
resolution color mod I .All are design d to fulfill your 
n eds today, and sophisticated enough to fulfill your 
needs in th future. 

Th mson monitors are d igned and built byThomson, 
a $6 billion international corporation.They're going to 
change the way America looks at computers. 

A k your local computer dealer for a Thomson 
monitor, or call l-213'821-2995, ext. 34, for the Thomson 
d al r neare t you. Then take a stare at a Thomson 
monitor. It's a sight for sore eyes."' 
T...lc:\ :r7bl!D l11nm.vW1111 ;a 1~t.;tm,. 11' Tbomi"ol'lfi !'\..,A 

~IOO<ICM JIJl l !;I L2"d"""""l,.3lmmdal,_. h 

RGB3 cokir mon11ar ¥t.·11h 1~·s.1 n"'u·ha.1'(1 


ftl•O lebl't' fllllnf ~n."ftl 


THOMSONO

1985Thomson C<>nsumer Pr00""1s C«poralion 
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normal results and one for error 
results. The compiler does not per­
form any other special functions with 
regard to the input or output. You can 
implement this general text-process­
ing facility as a module by using the 
package system. In this case. other 
modules could use the same facility. 
In fact. multiple stream-processing 
packages could be made into a single. 
more powerful package. 

TLC-LISP contains a number of built­
in stream-processing functions for 
normal read and write functions. in­
cluding a table-driven read-macro 
facility. Th program supplies a 
number of read macros but you can 
add additional ones. 

The only J/O (inpu output) feature 
missing from TLC-LISP is the ability to 
save the current program image on 
disk and restart it at a later time. This 
can be a problem when developing 
an application since TLC-LISP lets you 
save only function definitions and 
variable values. 

OPERATING-SYSTEM SUPPORT 
This language makes access to all 
operating-system functions available 
at two levels. The normal interface in­
cludes functions that access disk files 
and peripherals. These protect the 
program from normal errors and 
should not cause the system to abort 
prematurely due to improper param­
eters or syntax. 

The second interface. at a more 
primitive level. includes access to PC· 
DOS interrupts. absolute memory ac· 
cess. and access to internal LISP struc­
tures. It also lets you run other pro­
grams from within LISP via the MS­
DOS EXEC function. 

TURTLE GRAPHICS 
TLC-LISP supports Logo-like turt le 
graphics on the IBM PC color adapter 
card or on IBM PC-compatible units 
running CP/M-86 or MS-DOS. The 
functions available are essentially a 
superset of those found in most Logo 
implementations. wich a multiple set 
of independent turt les instead of just 
one turt le. One turtle is standard but 
you can HATCH additional ones at 
will. 
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The graphics are fast and the 
number of turtles does not affect the 
drawing speed. which is faster than 
most Logo implementations. Compil­
ing functions using turt les also in­
creases the speed of execution. 

Split-screen support is an adjunct to 
the turtle graphics. and a window 
package is included. A more general 
overlapping window system can be 
constructed but is not supplied. 

SCREEN-BASED TEXT EDITOR 
TLC-LISP comes with a fast and fully 
functional screen-based tex t editor 
that you can use to edit function 
definitions. variable values. or text 
files. As a text editor !rather than a 
tructure editor). lt lets you move and 

delete blocks of text without regard 
to list structures. However. a function 
must have the proper syntax before 
you can place it back into the system. 

You can use the editor to handle 
eneral text files that are unrelated to 

LISP. A program can also invoke it. 
The editor keeps all text in memory, 
which makes it fast but limits the size 
of external files. Most of the com­
mands are a subset of the WordStar 
control commands. You can leave the 
editor. return to the top level of LISP. 
and come back without losing the cur­
rent text. This is extremely useful for 
trying out a small change immedi­
ately. 

Help is available and a single-line 
menu is always present at the top of 
the screen. Expressions in the text 
can be parsed. evaluated. or compiled 
with only two keystrokes. 

ERROR HANDLING 
AND DEBUGGING 
TLC-LISP has a very good error-han­
dling and trace package. It provides 
access to all state information and is 
easy to customize. The documenta­
tion covering this aspect is complete. 
All errors that are not fa tal can be 
caught and processed under program 
control. 

TLC-LISP supports the CATCH and 
THROW functions plus a function 
called UNWIND-PROTECT.These are 
actually control-flow functions like DO 
but are used extensively for error 

handling and debugging. The debug­
ging and trace packages use these 
functions. along with more primitive 
ones that can examine the evaluation 
stack. The packages are line-oriented 
rather than screen-oriented (as in 
IOLISPJ. and you can customize the 
packages using the window system 
found in the turtle-graphics package. 

TLC-LISP also includes an EVAL­
HOOK that allows program interven­
tion while evaluating expressions. 

MEMORY ALLOCATION 
TLC-LISP requires 2 56K bytes of RAM 
(random-access read/write memory) 
to perform adequately. but it will use 
all available memory. Half a megabyte 
is recommended for any large devel­
opment projects. The basic LISP 
kernel uses about 60K bytes and the 
operating system is typically 20K 
bytes. leaving the rest for LISP pro­
grams and data. 

TLC-LISP divides memory into ob­
ject space and byte space. Object 
space is used for items such as un­
compiled function definitions. lists. 
numbers. and symbols. while byte 
space is used for compiled function 
definitions. strings. vectors. and buf· 
fers. The object space has an upper 
limit of 2 56K bytes. while byte space 
can be up to 1 megabyte. 

LISP list cells are 4 bytes long. con· 
sisting of two 16-bit pointers that 
always reference something in object 
space. The size of any item in object 
space is also some multiple of 4 
bytes. This means that a list cell can 
reference a maximum of 64.000 
4-byte objects. giving the 2 56K-byte 
limit. Items in byte space are refer­
enced from descriptors contained in 
object space. 

TLC-LISP uses a big-bag-of-pages 
(BIBOPJ allocation scheme for object 
space. as opposed to the tagged 
allocation scheme used by IOLISP 
and the partition boundary scheme 
used by muLISP. The BIBOP scheme 
starts by dividing object space into a 
set of fixed-size pages all initially 
unallocated. These pages are al­
located as different objects are 
created. Each page contains only one 

(co"rinutd) 



2 

2 .0S/00 360K Oi1k Drive 
JI' RAM Momo!'I. -20­ - ,., 
... ;, ­ .....­ . 1 l<pooo... Slol 
CZF-1"8-42$11 

One PluJI 
J "-'"'Slab 
W.1M-tl81J 

4 
1.3&0 

1,8&0 

New Adv•nce Technology PC 
IBM PC/AT Compe'lible
SOlik DSJllll 1.2 Mot IJilll Criw 
512K RAM. s.ill ...... 
-20Mltt-("31
&p--,,., .... 12 --·_, 
CZf-2'1-11 • . • • • • • ' • • 2.995 

Porteble1 
-llolil!IBM~MI 
ll<i llo s..... 1111t11 

2 ­ llS/00/l80( ­llt0•2llOllll~ 
IU Lil. 250~ RAM 
Cllll-42.. . . ' 1.996 

.:J
., One Plue 

Hold Dol S¥si-. 20 Motl w..,,. 1IDSlllD J8CJ 
JI' RAM~. I MHt w•h 1 ~ $11" 
ezw. 1st-.iB1J . . • . . . 2.•21 

5 
Four Plua 
HO<i DiU s,.•• 
S-•lioniodudinj-aM,.K.tlllill; 
C:ZW·2•1"'211U .. . . • . 7M 

7 
Trens Portable 
2 DO J80i or... 
8 ­ Clod, 1281 RAM
2u ... 
Clf.1:18· 21 .••••.• 1.299 

canon 
Laser Beam Printer 

Msoy --- HP.Iii MiDoM/ Coll. ~IOlity CJilCOllllll 

IBM Perallel lnt.,tace 

IC10Tltlllk!11'11llilllollCI
·-­
-........ --,'°""',,..,""boll'll 


or 1art.11t 
,_, etST PRIC( c.11 

.., . 1t 
10· 19 •. 70 
20 ... .. II 

lMlt Cir .. . • c.11 

Sil'"'* ....... 1:1!1 

VOPlus n 139 

Mw••-ll 3!19
Go.,.... .-­ 5119 

J!ll 
199 

f"l:No<C- 319 
52li l/11 O!l-11111 • 191 

MoooGI""'""' 

°""""1·AT . 119 
~- Al[128 3'11 
-..OG!ld~.. . 44$ 
llltSM-...i . 239 
bpondol- 219 
~ld51H U9 
'*'1w .. • 309 
C..IMlsPI ' U9 
!WILii*. 3t9 
~-1 199 
CloMli i.- Clluail ' .. ' •• 419 
~a.....-. . 1!19 
0.-.) . 1!19 
a.-.- .......... ,, 

....... -- •• 114 


Hercules 
Modul9Gl.. t..i ....• 219 
-~C.i . • • 2$9 
JMP..OC.S....... . 119 

PARADIS 
Gl1Plicl . 319 

Colo< 16 


Canon A-41 
lm.,.Gt Dot Matrix Prin'Cer 

- ...........,23,11...m 
l~cp

3-""'""'""""-·u..-.
IBMPrilurCaonpdlo 
- r-1 .......1,...., 
""'1;,..c.,.,r.,..u..111.f-~-" 

Molli ..... - . Dolf S2H 

Multifunction Card 
PRICE BREAKTHROUGH 

2 S•ill. P«ts 

611111 POii 

Print• PDll 


llffl. r11111 Cloc:k·Cll"'"' 

R1111 Dist 


Print SjMlcltl 

Wllh 384 RAM ••• , , •• $229 

3 DI more•••••••..•• Sl99 


ID cillnge lypt !bl & styit 
1090 80 cps . . • • • • • • 219 
1091 120 cps . • . . . . • 299 
Specify camput11 

Two Atlilllll W111Uionu 

BUILD YOUR OWN P.C. 

PC·XT Mother Bo•nl 

IBM" Fully Comp.iible 

1011--- ­
wltl 111111 Molli ,.,_ Soci01. 

I VD11Ma,256KO.lunl~Au- & T•IMI....., &IU CO--· 
I · 5229 3·4 S219 4·10 SWD 


Owl 10 c.11 


135 WATT 

Power • 4 o.i.. - ""'' 
Supply • si.t - - ._ 18M 

~-··~~..~ 
f.10$1:·~ 


~ 
12. u . .... 92. Ill, 112. 2350. 2'1o. 
-10...... . c.1.1 
~(s,dr!:e. .. - 1 ' 191.... 

SGI0/$0151120 "'I . 239/m 

SOIO 1180 ""l .• , , • 3S9 

SOl5 [180 •l . . .. .... 09 

Sl!IO (2llO ""' .• 
$1!15{200"'1 ' 139 

31!1,_.,_°"""' 
• U9 

.AMcEK 
lCID~- 129, 141 
lCIDtolar/- .. .. 259 
310--.... ' 1!dl 

PC Can 
with Hinged Top 

Ea,. DMcli ...... 
fill llM l'tf)(l-...... '""" ..... -...l · Hl1wa 

C..oi"'1 C..1 - Al ...... 


I - $79 2-3 S75 4-10 S7D 

PC PlUl:i Add·Uns for 
IBM• PC & Compe'liblH 
• Dill Coonlll CM • . . • . • .. . 89 
• llill. VO en 12 S.,1'11.D<l & 6-1141 
e Pnloll'riowt..i . • •• 3!1 
• li-llllMoooc.d .. . 19 
• s.o.i Osol ' . .. • • .. • • 49
• Cem•All•• ····· . 29 e t.looGl....... CM . ••.•.. 89 

• 11 9ClolN Cid/I'•........ . . . 
• -Gltplllctnl""""'"" . 129 
9 StoNbt . . • WO
• van.sen . .. .. n 

Color 600 ~it/11G8 . • . ' 319 
Colar SDO H>lloi(MO>l.401 , '39 --- - . _,,>AB °""' JDD H>-1111( 121112-a1 . •99 
tolarllOi.,.. .......... ..... 519 
 ""'-....-~-- OISKE T1ES 

C.. 1'1"1>1 
-..11(11).• ....• 119 
-.as10P.......... 299 
,_..1!60P........... 489 

EPSON 
~X· 100, lX•IO • . • .. • • .. CaH 
Flr..i5+. ll· 195+ ••.•.•.• Call 
lO 1500. JQO eta . . . .. C•ll 
Holl- 10 .. .. .. .. .. C•ll 
- lX·!IO. Sl).2000. llX· 1II. 
ax-.20. Ks-1111 • • • . • c.i1 

DISK RIOT 
OS DD AS LOW AS 

99C 
... .... \i ,.~ ' ... i·· 

__TIOlll ___ ...,.._____...... ______..._______._..........._ 
 Amoroy Disk Library 
I,\,..~ ' v I'~---*-··._-...._.......___ 
!' t: \ I,~ ." 

H ~ \ f ; ' -···-...................._......_.

.-........- .....··---­

8'nae1978 
Ille our 70U. FREE OnW Line Afon.Ftl..,,,..,.., EST 

800·822 1211 
In PA: 216·822·7727 

Enhanced K•ybo•rd 
for IBM PC 

l*fld-h'I 
& Sllitl IC<r 

UDlnd-'"

c.,-.l><l&-ICtys 
F.a,llM~ 

1 - S89 2-J S85 t- 10 seo 
PC·XT Compatible 1nc1uc1eo 
llolG «RAM. 2 • DSIOO Dob 380 K 
13$ - ,._ $i.wlr 
2-11$232 s.illl ,_ 

lP•lllllPiln 

IW r- Cloct • Col 1111 klo.ip 

RAM Dill. l'N( S... ­
- b T.-IMl! E""llhiotl,.. .... 
... -&CM 
I • $1 ,059 2·3 Sl ,OOIJ 4-10 $915 
lO Meg Vlniall •••• . , .... Sl.515 

'MicroF=N::e=-=r·-- ­
Printer Buffara 

ME,..1111!- H m IH 145 
32K 115 llAI 195 

Mr ,..... II IC~ 191 1$S 
321 115 Ml 2G!i 

MS:!' ...,....i .. 115 Ill 115 
321 195 Ml 225 

MS5 ,.,..,.. 11 115 111 US 
m 1ss 11A1 m 

MPS ,... ...... H 115 191 m 
J2( llS !loll 225 

m111e1rw-- .... n 
121-m. . ... 139 
m-m ......... 1c9 

110 c.... llGll.•.•.•••.•..• 239 
400 M•MI• RA . . , • • 31& 
Cl& """'"· flGll • . .. • • 399 
•20 11.11so. 1161 !llMI ....•.. 429 
~-14!-llllLllGll...... 519 

SOFTWARE 
for IBM, Macln1oah Apple 

All M •lot 8rend1 

25%- 40% Off 
~!~~. 

l'.orpor1don USIQ' VlllUll14 

purchue contrlCIS wlilllllla. 
CAI! luo rnon.,- n•ili,i dltlils 

NA1fD DISKS 
IOM,. ., • ., • l99 
20.... •• 499 

30Moti ­
llSMoti .••• ­
'lftlllilt- 190 

MODEMS 

rn...... Aoa 
C.11 

/l'OWER DEVICES 
011..iilld~-...--.. 
200 PC-200 •Ill MS 
lCID XT-lCID w111 .... . . . . 390 
t,. 42&• •• ' • • 433 
-9illllll·5-~-Iii•.......... 5' 


ZVM 122/173.. • , • • 19 
lVM 124 llM.Aoobol. .. .. • 141 
Mol llCI Colar . • . • •• 299 
ZVM 1.31 Color • 2'9 
l\IM 133 1161 . . •29 
lVM 135 "1llllC* .. .. .. . . . •St 
M! 131 alt* . 599 
, 220. 1230, 12-a • C.11 

PAPER
9,.,· . 11" l-ifgo . Z9 

'"'•ll" S!- . .. . 21 

14!0" • 11- -·.. . • .. 3120• ·- ............. 

1100.- .... ... 

MIA~-..........._.._,......._....___ 
________..__..........-~.. 
__.........._,..............._....__ 
····------···-..............
-·--·-·---..-&I 
We .,,,,,,_,Apple.......,,. 
eo..odOte, Customer Service 
,••• oonepatl,.,.. 215-822·7727 

252 BETHLEHEM PIKE, COLMAR, PENNSYLVANIA 18815 



REVIEW: TLC-LISP 


The complete set 


of object types 


lets you use 


TLC-LISP for almost 

any application. 
type of object. For example. list cells 
would be in a different page than in­
egers. This scheme works quite well 
in terms of efficiency and speed. 
given the memory limitation of the 
8086 The 16-bit list-cell pointers are 
the natural poin ter size for the 8086 
and th lack of individual type tags on 
objects keeps their size down. there­
by increasing the number that can be 
allocated from a given space. 

Another TLC-LISP option is the 
auto-load facility. This lets you keep 
objec 1data as well as function 
definitions) on disk and load them 
only when they are accessed trans­
parent to the function using the ob­
ject. You can specify any auto-load 
ob1ect as a 'smash" object or a ··no­
smash" object. Smash obiects are 
brought in once and replace the auto­
load definition a-smash objects are 
brought in each time the symbol 
value is accessed. 

GARBAGE COLLECTION 
Garbage collect ion is the bane and 
salvation of USP. On one hand. it 
must be done occasionally to recover 
ob1ects that can no longer be ac­
cessed: this takes time. On the other 
hand. this collection is done automat­
ically and is transparent to the pro­
gram except for the ti me it takes. Gar­
bage collection occurs whenever the 
system runs out of unallocated space 
or when you invoke the GC function. 
The time i takes to complete the col­
lection varies depending upon the 
amount o f memory. the amount of 
garbage to be recovered. and the 
complexity of the data structures. This 
can be Jess than a second to around 
I0 seconds. Garbage collection on a 
machine with SOOK bytes. a 50/50 ob­
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ject/byte space split. and a simple 
darn structure takes about 2 seconds. 

COMPILER 
TLC-USP comes with a pseudocode 
compiler that you must manually in­
voke to convert a user-defined runc­
tion into a compiled function. P-code 
runs at least twice as fast as inter­
preted code and takes up about two­
thirds the space. It loads faster from 
disk because of its format and re­
duced size. You cannot modify a com­
piled function by using the editor. so 
compiled modules can be supplied 
without the source code (for pro­
prietary reasons) . 

Another advantage is that compiled 
code resides in byte space while inter­
preted code resides in object space 
!limited to 256K bytes). Using com­
piled code increases the amount of 
object space for a given program. leav­
ing more room for LISP list cells. which 
are normally used with abandon. 

The disadvantage is that the original 
source text is not avai lable for debug­
ging or modification using the editor. 
Thus. debugging typically occurs on 
interpreted definitions that will be 
compiled. TLC-LISP lets you use com­
piled and interpreted functions at the 
same time so only the functions be­
ing examined need be interpreted. 
You can invoke the compiler from the 
editor and keep the source text in a 
disk file or on the property list of the 
symbol that has the compiled 
definition. 

PERFORMANCE 

TLC-LISP performs very well when 

compared with other LISP or Logo im­

plementations and interpreted sys­

tems such as BASIC. lt also performs 

well when compared with compiled 

languages depending on the applica­

tion {LISP performs better when sym­

bolic computation is involved). 


Compiled TLC-LISP p-code speed is 
similar to muLISP. which uses an auto­
matically compiled d-code !distilled 
code). Interpreted TLC-LISP is slower 
and runs about the same as inter­
preted IQUSP. which has no compiler. 

TLC-LISP's turtle-graphics functions 
run at least twice as fast as Dr. Logo·s. 

Using multiple turtles in TLC-LISP 
does not seem to decrease or in­
crease the drawing speed. although 
turning off the turtle marker speeds 
things up quite a bit. 

DOCUMENTATION 
The TLC-LISP manual is well written 
and organized. It is d ivided into three 
parts- a general discussion of LISP. 
system interaction. and a TLC-LISP ref­
erence manual-with three extensive 
bibliographies. Some of the docu­
mentation for newer options. such as 
the compiler. is found in text files on 
the distribution disks. 

The first section. while not intended 
to be a LISP tutorial. is complete. with 
examples that you can use with the 
program . Some of the additional fea­
tures of TLC-LISP. such as the class 
system and turtle graphics. are dis­
cussed in detail. The system section 
is short and essentially describes the 
command-line options and terminal 
customization for the non-PC-DOS 
versions. The reference-manual sec­
t ion includes syntax definitions and 
examples for all available functions. 
grouped by functional properties. 

SUMMARV 
TLC-LISP is an excellent product and 
a respectable LISP environment for a 
microcomputer. TLC-LISP's inability to 
save and restore the current system 
image can be a problem. but this is 
more than offset by numerous 
features. such as a screen editor that 
allows fast and flexible program 
development. The compiler provides 
a way to speed up the execution of 
programs while reduc ing the amount 
of space a program takes up. 

The complete set of object types 
lets you use TLC-LISP for almost any 
application. and the package system 
lets you create programs in a modular 
fashion. The class system gives access 
to a Smalltalk-like environment. while 
the turtle graphics provide a power­
ful display tool with Logo-like simplici­
ty. These features are normally un· 
available except on mainframes and 
LISP machines that cost significantly 
more than a PC and TLC-LISP. At 
S2 50. the program is a bargain. • 
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MICROWAY'S 8087 RUNS 1-2-3TM! 

MicroWay is the wor1ds leading retail­
er of 8087s and high performance PC 
upgrades. We stock a complete selec­
tion of 8087s that run at 5 and 8mhz. AU 
of our coprocessors are shipped with a 
diagnostic disk and the best warranty 
in the business - one year! We also 
offer daughterboards for socketless 
computers such as the NEC PC and 
PCjr, and a board which increases the 
clock speed of the 80287 from 4 to 8 
mhz. Our NUMBER SMASHER .. in­
cludes512K ram It will run the IBM PC 
at clock speeds up to 1Omhz and 
achieves a throughput of .1 megaflops 

Micro

Way® 


NUMBER SMASHER The World's Fast· 
est AcceleratorCard for the IBM PC. XT.and Com­
patibles! Includes an 8086 and 8087 pair le.sled 
to 1 Omhz. and 5 12K bytes ol high speed ram. 
Compatible with all software, operalin$ systems 
and hardware! Your program speed is increased 
by a lactor Of 2.5 IO 4.0 . ~loating point programs 
run up to 2.8 times faster oo the PC than on an 
80287 equipped PC AT ................. $1590 

MATRIXPAK manages a MEGABYTE! 
Written In assembly language, our runtime pac­
kage accurately ma.n1PUlates large matrices at 
very last speeds. Includes matrix inverSion and 
the solution of slmultaneous tr.near equations 
Callable from MS Fortran 3.3, 87MACRO, and 
879ASIC/INLINE ......... .. ' .•.••. each $150 

87FFT"" Written in assembly language, per· 
forms FOfWard and Inverse FFTs on real and com­
plex arrays whteh occupy up to 512K bytes of 
RAM Also does convolutions. auto correlations. 
hamming. complex vector multiplieatior\ and com­
plex to r d111I conversions. Callable from MS For· 
tral\ 87MACRO. c. TURBO PASCAL or 
87BASIC/INUNE .................. ...... $200 

87 FFT·2 performs two-dlmens anal FFT& 
Ideal lor image JXOC8SSIJl!J Requires 87FFT $100 

GRAPHICS PACKAGES 
GralmaHc lor MS Fortran or Pascal .•...•. $125 
P1olmalic lor Grafmatic. ••••......•• , . , •.•. $125 
MulbHalo (one language) .........•.....• . $189 

Dfixer'" - Eliminates the AT hard dl8't pro­
blem! A disk which lhoroughly checks PC or AT 
hard d~ks for bad se¢tors and updates the MS 
DOS file allocation table accordingly ...... S149 

87DEBUG~ ·a prolessional debugger with 
8087 support. a SQPh.iSlieated screen-oriented 
macro command processor, and traoe leatures 
which include the ability to skip tracing through 
branches to calls and software a.nd hardware 
interrupts. Breakp01nts can be sel in oode or on 
guarded addresses in RAM ............... $ 150 

with87BASIC/ INUNE, 'Intel Fortran, or 
Microsoft Fortran Software reviewers 
consistently cite MicroWay software 
as the best in the industry! Our cus­
tomers frequently write to thank us for 
recommending the correct software 
and hardware to meet their specific 
needs. They also thank us for our same 
day shipping! In addition to our own 
products which support the 8087 and 
80287, we stock the largest supply ol 
specialized software available any­
where. For infonnation call us at 

617-746-7341 

87BASIC/INLINE'" converts the output ot 
the IBM Sask: Compiler lnlo oplimized 8087 
inline code which executes up to seven times fas­
ter than 87BASIC. Supports separately compiled 
1ntine subroutines which are located In lheir own 
segments and can contain up to 64K bytes of 
code. This allows programs greater than 128K! 
Requires the IBM Basic Compiler and Macro 
Assembler. Includes 87BASIC ........•... $200 

87 BASIC"' includes patches 10 lhe IBM Basic 
Compiler and both runtime hbraries for USER 
TRANSPARENT 8087 suPPQrt. Provides super 
fast performance lor all numeric operatiOOs in­
cluding trigonometric:!;. transcendentals. addition. 
subtractiol\ multrplication. and division .... S150 

87MACRO · our complete 8087 software 
development pacll.age. II contains an objecl 
library of numeric functions including transcen­
dentals. trigonometries. hyperbollcs. encoding, 
decoding and conversions which lake lull advan­
tage of the 8087's capabilities 87MACRO will 
save you man years In development Ume!. For the 
IBM or MS Macro Assembler. Version 1.0. 2.0. or 
3.0........................................ $150 


OBJ ASM"' - a muttipass object module 
translator and disassembler. Produces assembly 
language listings which inciude public symbols. 
external symbols, and labels commented with 
cross refereooes. Ideal for understanding and 
patching object modules and hb<aries for which 
source is not available .... . . ... . . ......... S200 
RTOS · REAL TIME OPERATING SYSTEM 
FITOS isa mutl~user. multi-tasking real time oPef' 
aling system. It includes a configured version or 
Inters iRMX·86, LI NK-8S. LOC-86, LIB-86, OH·86, 
and M lcroWay's 87DEBUG. Runs on lhe IBM·PC, 
XT, PC·ATand COMPAQ..... , ........... , S400 

INTEL COMPILERS' 
FQRTRAN·86...... , ...... . .. . .. ...... .... $750 

PASCAL·B6......•......•..•........... . .. S750 

PUM·86.................................. S500 

ASM-86 . .................................. $200 


Inquiry 233 

FASTBREAK"'. . . MicroWay's 
software tu ms on your 8087 during 1 · 
2-3'" execution Recalculations run up 
to 36 times faster. When used with the 
NUMBER SMASH ER... it can provide a 
total increase in 1 ·2·3'" execution 
speed of up to 79 to 1. FASTBREAK 
provides you with the unique capability 
for running other programs on top of 1 · 
2-3. These programs can be written in 
BASIC, PASCAL, Fortran ore and can 
access the current values in your 1·2·3 
worksheet. .. .. ... ............. .. $79 
FASTBREAK& 
NUMBER SMASHER........$1599 

8087 5mhz. ...... ........... $109 

Including DIAGNOSTICS and one-year warranty 
For IBM PC and compatibles. 

8087·3 5mhz... ........... $175 

For the Tandy 1200. 

8087-2 Smhz............. . $175 

For Wang, AT&T, DeskPro. NEC. Leading Edge. 

80287-3 5mhz............ $199 

For the IBM PC AT and Compaq Deskf>ro 286. 

287Turbo"' 8 mhz..... $395 
With Reset Blltton. 

64K RAM Set ................... $7 

256K RAM Set.. ............. $49 

256K CMOS RAM Set ... $49 
128K RAM Set PCAT .... $150 
AST Advantage .................... $439 

JRAM-2'" (~K)..................... . .. $169 

JRAM'" AT(~K)...................... $229 

MAYNSTREAM"' 60 meg. ......... S1695 


FORTRAN, C and BASIC 

Microsoft Fortran Version 3.3 ......... . . . • $229 

IBM Professional Fortran... ....... ......... 545 

Ryan-McFarland Fortran .• . •..•• .•........• 399 

FORLIB+ or STRINGS and THINGS.....•... 65 

La11ioe C or Microsoft C Version 3.0 ...•.•.• 299 

C86 ................................. ' ...... 279 

FLOATB7 .... ..... . ......... , .............. 150 

IBM Basic Compiler Version 2.0 ............ 445 

Microsoft Quiel< Basic . ............... . . , .... 89 

Sum mil BetterBASIC~ ... .. .........•.•••..• 175 

Summit 8087 Module • .• . . . . .............•.• 87 

True Basic. ......... ..... .. ... .... . . ... . .... 105 

MACRO ASSEMBLERS 
IBM Assembler With Librarian V. 2.0 •......• 155 
Microsoft Assembler Version 3.01 ..... . .. .. 125 
PASCAL and APL 
Microsoft PascaJ version 3.3 ............... 199 
8orland Turbo with 8087 Support. .... . . . ... • 85 
STSC APL* PLUS/PC.. .. . •..•... ... • . . . .. . 450 

Pocket. APL ............. ....... . .... .. 85 

CX>SMOS Revelation . .. , ..•.....•.... . ..... 750 

SPSS/PC ...... . . .. ........ . .......... . .... 595 

FASTBREAK al'Il NUMBER SMASHER 1t lr.ldemailc& cl 
MiemWay. Inc Lclus and 1·2-3 ani -.na.u cl LOl~Oe\lel­
opment C...., 

8087Support 

For the IBM PC, PC XT, PC AT and Compatibles. 
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GPSS/PC 


Since its initial release by IBM in 
1961. General Purpose Simulation 
System (GPSS) has been available 

on mainframes such as IBM 360/370s and 
DEC PDP-20s. More recently. ··dialects .. of 
GPSS have also been developed on 
minicomputers like DEC VAX-I ls and Prime 
systems. 

GPSS/PC is Minuteman Software·s imple­
mentation of GPSS on IBM PCs and com­
patible systems. The minimum configuration 
needed to use GPSS/PC is a system with 
256K bytes of memory. one double-sided 
double-density floppy-disk drive. and PC­
DOS or MS-DOS. The cost is $950. 

MODELING QUEUES 
GPSS is a discrete-event simulation lan­
guage: that is. it lets you create models of 
systems that consist of specific events. such 
as customers arriving at a store. airplanes 
arriving at an airport. and so on. !Editor's nole: 
For an explanalio11 of computer simulation and 
discrete-event versus continuous simulation. see 
··computer Simulation : Whal I! Is and How Ifs 
Done" by Richard Bro11son in the March 1984 
BYTE. page 95 .1 

In very broad terms. a GPSS simulation 
consists of creating transactions. the alloca­
tion or deallocation of resources used by 
transactions as they move through various 
portions of the simulated model. and the 
eventual deletion of transactions from the 
system. Since more than one transaction 
may be present In the simulated system at 
a given time. the transactions compete for 
resources. GPSS has built-in features that 
resolve contentions for resources by moni­
toring their use and scheduling all activities 
within the model. 

A classic example of discrete-event 
simulation involves customers arriving at a 
barbershop. Figure l illustrates a very sim­
ple GPSS model in which transactions 
(customers) arrive at the barbershop every 
30 minutes. plus or minus JO minutes (the 
GENERATE statement!. enter a waiting line 
(the QUEUE statement). capture the barber 

(the SEIZE statement). leave the waiting line 
(the DEPART statement). get a haircut or 
equivalently advance the simulated clock by 
2 5 minutes plus or minus 5 minutes (the 
ADVANCE statement). release the barber 
so he may be used by another customer 
(the RELEASE statement). and leave the 
barbershop (the TERMINATE statement). 

When this program executes. GPSS auto­
matically resolves contentions for the 
resource (the barber in this case) on a first· 
come first-served basis: although the pro­
gram does not contain any output state· 
ments. statistics relevant to the waiting line 
and the resource are provided by default 
at the end of execution. 

Previous implementations of GPSS on 
mainframes and minicomputers have 
typically treated the system as a translator. 
similar to a compiler or an assembler. that 
converts GPSS source code into an ex­
ecutable image appropriate for the host 
computer. GPSS/PC represents a major 
departure from this tradition by embedding 
the GPSS language within an interactive 
simulation environment. There are some 
relatively minor differences in language 
constructs between GPSS/PC and GPSS V. 
an established standard. but the main 
distinction of GPSS/PC is its interactive user 
interface. which supervises the entire 
modeling process of program entry. debug­
ging. modification. and execution. 

INTERACT ION WITH GPSs/PC 
You start working with GPSS/PC by booting 
PC-DOS or MS-DOS and then invoking the 
program. Usually. the first thing you do dur­
ing a session is load a GPSS source pro­
gram. either by entering line-numbered 
source statements from the keyboard or by 
accessing previously stored source code 
from a disk fi le. In either case. GPSS/PC 
scans the program lines as they are entered 
and warns you if there are any syntax errors. 
The ASCII representation of the program. 
together with line numbers. is saved in 

lcanti"Med) 
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REVIEW: GPSS/PC 


AT A GLANCE 

Name 
GPSS/PC 

l'fpe 
Simula ion language 

Manufacturer 
Mmuteman Software 
POB 171 
Stow. MA 01775 
(61 7) 897·5662 or 
(800) 343·0664. ex 
m Massachusetts, 
(800) 322·123a ext 

4800, 

4800 

Format 
51/• ·mch floppy disk 

Com put.er 
IBM PC and companbles 

Features 
Interactive mod mg environment. on-line 
help, keystroke-error prevention. assignable 
function keys. integrated line editor. 
dyn.am1c memo y allocat1on. unlimited 
precision, dynamic plot factl1ty, math library 
unctions 

Documentation 
User manual. 394 pages. reference card 

Price 
$950 

memory as the ··savable program:· By 
interpreting commands such as SAVE. 
DELETE. and DISPLAY. GPSS/PC acts 
as a keyboard monitor and provides 
a working environment in which pro­
grams can be created. modified. 
saved to disk files. and executed. You 
can also edit programs under 
GPSS/PC control (through the EDIT 
commandl or with an editor available 
under PC-DOS or MS-DOS. 

GPSS/PC keeps a coded record of 
all GPSS entities you create durine a 
session as the "current model:· When 
tatements are scanned. appropriate 

additions are made to the current 
model. If you enter starements with­
out line numbers. the additions made 
to the current model are not incor­
porated into he savable program. 
Thus. consequences of unnumbered 
tacements are not permitted to ex­

tend beyond the session during which 
the statements are made. 

Throughout a session. you interact 
with GPSS/PC th rough 13 commands. 
These commands make GPSS/PC a 
more pm erful modeling tool than ic 

GENERATE 30,10 
QUEUE WAIT 
SEIZE BARBER 
DEPART WArT 
ADVANCE 25.5 
RELEASE BARBER 
TERMINATE 

Figure I: A simple barbershop model 
done witfi GPSS/PC. 

counterparts on many mainframes 
and minicomputers. Among other 
things. GPSS/PC lets you interrupt a 
running simulation. inspect internal 
model statistics. alter certain program 
statements. and continue with the ex­
ecution of the simulation: dynamically 
modify the structu re of a model by 
changing named values and even 
changing the block structure of a 
model in the middle of execution: use 
any simulation primitive at the user­
interface level to control the running 
of the simulation: and observe the 
dynamics of a model parameter 
through the PLOT feature (which pro­
duces a plot of a specified state vari­
able on the creen during program ex· 
ecution). interrupt the execution of 
the simulation. make changes to the 
model. and observe the ef feet of 
these chanees on the model param­
eter in question. 

IMPLEMENTATION PROS AND CONS 
When a significant software product 
that has been available only on large 
computers is im plemented on a 
microcomputer. the result is general· 
ly a mixed blessin . When caking soft· 
ware from mainframes to microcom­
puters. developers almost always have 
to impose memory size or perfor· 
mance constra ints because of the 
limitations of the microcomputer. 

One negative aspect of GPSS/PC is 
it slow execu tion speed. Response 
times associated with GPSS/PC model 

!centi"utd) 
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A nybody who's ever sent data 
over phone lines knows the problems 
it can present. 

Information gets mumble­
jumbled. 4 000 invoice become 
$40 000 invoices. And oon your 
company's lost a pret penny o er 
om mod m foul-up. 

Well, now y u can ay good-by 
to all that. 
T"" ~,tNP 1\ a uaJ~m11r ttf :M kr011.:{1m. Im. 
CCupvr1gh1 i !-l(i .~~ tttf' 

Because Codex just came 
out with a modem that over­
comes the inadequacies ofphone 
line performance. 

(Codex, as your friends in 
data processing will tell you, is 
the industry,s acknowledged 
leader in state-of-the-art 
products, in service, in just about 
everything that has to do with 
networking.) 

The Codex error-correcting 
pc modem is a serious business 
modem. 

It gives you data trans­
missions more than 10,000 times 
more reliable than most 
other modems. Over anybody's 
phone lines. 

A sophisticated error­
correction system called MNP™ 
detects breakdowns in phone 
line performance and retransmits 
data. And the beauty is all 
this happens without you ever 
knowing it. 

Just think. Data you 
can trust. 

ow don't you feel better 
about those crazy phone lines? 

If youre a data 
communications manager responsible 
for purchasing modems, 
call 800-426-1212. Extension 225. 

Or write Codex Corporation, 
Department 
707-225 
20 Cabot 
Boul vard, 

Man field, COd"V
MA 02048. "-"' 

® M'OTOAOLA 
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executions are perceptibly longer 
than the corresponding response 
times on a VAX-11/780 with about 2 5 
interactive users under the VMS oper­
ating system. But slow execution 
times cause a serious problem only 
in simulations that are extremely 
demanding on the central processing 
unit. Most '" typical" models. such as 
the case studies provided by T. J. 
Schriber in Simulation Using GPSS. have 
acceptable execution times. (Source 
code for these case studies is in­
cluded on the GPSS/PC distribution 
disk.) The nominal execution speed of 
GPSS/PC is 0.003 second per block 
when a 4.77-MHz 8088 processor is 
used. Compatible systems with 8-MHz 
8086 processors should exhibit faster 
execution times. as will systems with 
an 8087 coprocessor. GPSS/PC 
response times. although long when 
compared to corresponding times on 
minicomputer or mainframe systems. 
are quite good when compared to 
similar microcomputer products. 

A second potential problem may 
come from the 2 561<.-byte minimum 
memory stipulation. which is too 
small for large simulations. lb run 
large simulations. and to have a com­
fortable excess of disk storage. you 
will need at least 512 K bytes of 
memory and two floppy-disk drives. 

GPSS/PC's slow execution speed is 
more than balanced by the much 
faster model-development time made 
possible by its interactive environ ­
ment. Jn the traditional mainframe en­
vironment. software development 
consists of a repetition of the debug­
edit-compile-link-execute cycle. 
Discrete-event model development re­
quires more iterations of this cycle 
since. in addition to the usual elimina­
tion of syntax and semantic errors. 
you need to execute the simulation 
with a variety of model specifications 
and parameter configurations. 
GPSS/PC makes it unnecessary to 
repeat this cycle and thereby signifi­
cantly reduces the overall model­
development time. 

GPSS/PC checks syntax errors with 
each keystroke and. if it detects a syn­
tax error. notifies you immediately 
and corrects the error. This feature 

alone speeds up the model-develop­
men t process and substantially 
enhances the effectiveness of the 
modeler. Semantic. or logical. errors 
are more difficult to deal with. 
GPSS/PC helps you diagnose seman­
tic errors with an extensive array of 
debugging aids. The ability to sus­
pend program execution. determine 

Youalrm.Jown a 

computerthat can talk. 


Now let it. 

Now you can upgrade almost_..,. personal computer 


and make it more pawaiul than evw; by giving it the power~ speech. 


The Votrax Penoral Speech System is the ledst 
expensM! soplwstnted ...ac:e synthesizer available toda)i 
The PSS's text-to-speech vocabuluy rs virtuall}' U'llimited, 
and you c.an deMe an excepOOn 'MJf'd table and custom· 
12e )'OUr translations. So the PSS can say just about anything! 

It's a speech and sound specialist. 
The PSS can also rooc speed> and sound effects or speech 
and mus.:. It ConlalnS its °""' speaker, a progronrnable 
maner dock. 256 programmable rrequencies, a program­
mable speech rate for a more natural rhythm. and 16 
programm.lble ampkude levels f"or incredible conlrOI cl 
~ emphasis. You can cootrol the volume. Plus. il 
doesn't use arry ol your computer's valuable rnemClr}< 

It's computer friendly. 
The PSS is 16'1believably east to use. It doesn't need an 
tnlerfil<e C¥d for most c~ It comes wllh standard 
wial and parallel ports. Speecn, nuic. and SOUtld elfeas 
are as si~ as pmtf'lg out a docU'l'lel'lt. 

What do you do with a talking 
computer? 
There are ~ practJcjl applocallon$. ~may 

want the PSS for ~enlran$m~ r:I nformatiol\ 

narranon <:id~ and product demonstrabons. It 

makes ~ficatJoo oJ data input po5sble f"or the blind. 

It can be part ofaburglar alam'i S)Sletn. 

Children can use the PSS as a study .,,.-- ­

aid.And It helps games come alive. / 


Whate..er your CCJIT4>Uler can 
speakng whle )'OU play. ~iili;~ii=:!!!!::= do, lhe PSS can tq:, it do It better, at 
ac~ that makes It al worthwhle: 

only i39S.• Call (313) 583-98&1 to hear an actualvoo::e 

demonstrabOll of the PSS. 


the values of internal parameters. 
make model changes in mid-simula­
tion. and continue the execution of a 
suspended program all contribute to 
your efficiency as a modeler. 

The real issue of trade-offs between 
large-system and microcomputer im­
plementations of GPSS should focus 

1co11li11Medl 

There's also the Type 'N Talk. 

If you want a less sophisticated unit and want to spend a 

little less, comder lhe \btrax Type 'N lalk (TNl) Its vocab­

ulary is also lomiled only by what )OU c.an type. It doesn't 
o.re any computer- memory. Its compallble with most 
~. and its only $249.• Just plug it n to your°""' 
spe.aker and go! 

For more informaoon about the Pel"SOl\ll Speech 
System or the Type 'N Talk. see your local ccmputer 
retailer. call to11-rrec or wnte: 

~~:=--«el 
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on che overall impact of the working modeler. GPSSJPC does remarkably 
environment provided by each imple· well in this respect. As computation 
mentation. Ideally. the simulation en­ expenses continue to represent 
vironment should be an extension of smaller portions of the cost of model 
the mind of the analyst. The envi ron­ development. and as personnel ex­
ment should immediately respond to penses continue to grow in propor· 
syntax errors, inquiries concerning the tion to other expenditu res. the trade­
status of a simulation in progress. and off between slower processing time 
data-structure manipulations by the and more efficient use of personnel 

A 	new name for us, even 
better values 

.JAnLJS... Diskettes 
One of the most respected names in the 
business. Janus disk is a SUPER VALUE!! 

• BOX SS/DD 9~/ 01SK DS/DDS'f9/ois~ 
(10 DISKS PER BOX) 

•BULK 
SS/DD 69¢EA DS/ DO 79¢EA 

CALL FOR QUOTES ON LARGER VOLUMES. 

Probably the most well -known nameVerbatim fn diskettes. We offer an alternative in buying them ­
Check out our OEM BULK packaging! Get ltie same top-quality, 

DYNAMITE PRICES critically certified diskette that you get in the store. 

• MD 525 SS/ DD 89¢ • MD 550 OS/DD s1os 
( IOO lot p ricing) EA (100/olpricing) EA 

With specs that exceed all others, Sentinel is a 
prem ium disk at a bargain price. 

• BOX -	 SS/DD S'f9101sK DS/DD S119;015~ (100/otpricing) 

CALL .FOR QUO TES ON 


• BULK - SS/DD 7~EA o s;oo 89¢ EA uRGERvowuEs. 

• COLOR BULK- SS/DD 95¢ EA DS/DD S'f9 EA 


DISK STORAGE BOXES 

;holds 100 disks - only s1~s 
- ALSO - , ­
10-dlsk boxes - low as 994

eA 

PRINTER RIBBONS - for all makes and models - CALL! 

PRINTWHEELS - Cam will by FABER CASTELL - CALL! 

DISKET TE ENVELOPES - low as 5' ea DISKETTE MAILERS - low as 32' ea 


P.O.'s accepted from recognized corporations, institutions and educational 
accounts. Please call for specific informat ion before placing your order. 

Order Today! • Li fetime Guarantee 
• 100 disk min imum order.L---=- •Orders shipped with in 24 hrs of placement

Te/eMedJa • We accept AIE. VISA & Mastercard 

800/437-0900 • 800/435-9700 in CA 
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time will continue to make GPSS/PC 
an attractive choice. 

COMPATIBILITY 
GPSS/PC is not completely compati­
ble with other GPSS dialects: you'll 
have to modify previously written pro­
grams to use them with GPSS/PC The 
comparisons I make in this section are 
limited to GPSS V. probably the most 
widely used version of GPSS. 

Five 	 GPSS V blocks !executable 
tatements) are not included in 

GPSS/PC: JOBTAPE. PRINT. WRITE. 
CHANGE. and HELP. Three of these 
deal with input/output. The JOBTAPE 
and WRITE blocks deal with the infu­
sion of transactions into a GPSS 
model from auxiliary files. In all likeli­
hood. Minuteman did not include 
these blocks because of the addi­
tiona 1 file-processing burdens that 
would be imposed by their implemen­
tation . The function of the HELP 
block is to provide interfacing be­
tween GPSS and program modules 
written in other languages. typically 
assembly or FORTRA . This block 
would also require the manipulation 
of aux iliary files. The developers of 
GPSS/PC say they plan to incorporate 
the WRITE and HELP blocks into ver­
sion 2. the next release. 

Through the PRINT block GPSS V 
lets you request output at certain 
points during the simu lation . Al­
though the GPSS/PC interactive fea­
tures make this block less essential 
than it is with GPSS V. a PAI NT block 
could still be useful. Similarly. al­
though you can achieve the purpose 
of the CHANGE block (dynamically 
altering one model block to another) 
through the GPSS/PC interactive pro­
cess. it would still be helpful to have 
a CHANGE block. 

Of the seven GPSS V control state­
ments not included in GPSSIPC­
AUXIUARY. JOB. LOAD. READ. RE· 
ALLOCATE. REWIND. and SAVE-all 
except REALLOCATE deaJ with the 
use of data or program module files 
in connection with a GPSS run. These 
conrrol statements are not as impor­
tant in the interactive GPSS/PC en­
vironment as they are in batch-pro­
cessing settings. Their absence from 
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Ale Manager Directory Manager 
File Encryption/Decryption 

THE VISUAL SHELL FOR DOS 

Applications Manager Systems Log 
Full Featured Text Editor 

LOTUS-style menus. Context-sensitive help screens throughout. 
Lightning fa t - 100% Assembly Language- Uses only 8K when running 
other programs! Kill function provide ecurity from unauthorized file 
recovery. rue moves from one subdirectory to another! Have everal 
ubdirectories open at once! Run any program from within the hell 

including interpreted BASIC. Systems integrators and MIS managers rave 
over the ability to create their own help creens and to ''lock-in"the inexperi­
enced u er to the application menu with only 2 key troke ! 

Evaluation copies available to dealer and corporate account . 
Site Licensing available. 

In use at NASA, Motorola, Tracor, E. I. DuPont, IBM, General Electric 

WESTLAKE DATA CORPORATIONs9900 Introductory price P.O. Box 1711, Austin, TX 78767 
plus $5.00 shipping 

7-Day, 24-Hour Order Line: 
1-800-628-2828, ext. 555 

VISA & MC Accepted 

GPSS/PC is not of great consequence. 
The REALLOCATE statement lets you 
reclaim previously allocated portions 
of memory that are no longer neces­
sary for program execution: since 
GPSS/PC allocates memory dynami­
cally. this statement is superfluous in 
the GPSS/PC context. 

GPSS/PC has several standard nu­
merical attributes beyond those 
available in GPSS V. GPSS/PC's inter­
nal in teger-storage scheme lets it 
store integers with virtually un limited 
precision . This removes GPSS V re· 
strictions and lets you choose simu la­
tion time units most appropriate for 
the problem at hand. The unlimited 
precision also makes it unnecessary 
for you (or the program) to distinguish 
between byte. halfword. and fullword 
savevalues and transaction param­
eters. 

The standard output generated by 
the TABLE and TABULATE state­

ments of GPSS V is more detailed 
than the corresponding output pro­
duced by GPSS/PC. Another dif· 
ference occurs in output when a 
simulation is terminated because all 
existing transactions are processed. 
not because of the value of the ter­
mination counter. (For example. you 
instruct the program to process 100 
transactions but only 90 transactions 
exist.) GPSS V provides the usual out­
put in this situation; GPSS/PC sup­
presses all output. 

DOCUMENTATION 
The GPSS/PC user manual is not. and 
does not claim to be. an introduction 
to GPSS programming. Minuteman 
has very wisely chosen to recom­
mend standard texts on GPSS to be­
ginners (see the bibliography). The 
manual is a useful and well-written 
document that supports the software. 
Minuteman also makes the GPSS/PC 

ews/etter available to registered users 
at no charge. 

CONCWSION 
GPSS/PC makes a serious contribution 
to simulation software by introducing 
interactive concepts into the model­
development process. The differences 
between GPSS/PC and GPSS v are 
minor. Most experienced GPSS pro­
grammers will quickly learn to take 
advantage of the special features of 
GPSS/PC. • 
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Discover the most powerful 


Th IBM 

Personal Computer A'I. 


Hold on lo your hat. 
The IBM Personal ompuler A'l ffo1· Ad an ed 

T hn logyl i ba don lh ad anced 8028616-bit 
mi l'Opr 1; Thi r ma tic. bl omput r \\1ill 
run man of th program written for th IB.\:I PC. 
up to thr lime fa ler: )w"ll b abl l r cal ulat 
large preadsheets in se ond and r trie e file - in a 
fla h. And it' ideal for IBM 'fopVi ~~ th n kind of 
software program that lets )UU run and "'"windO\ ­
se ral U1 r program at once. 

Th IBM Personal Computer A'J' ha got the 
poo r land p1·ic ) to urpri you . Ln many way . 

ompatibi lity, pandabili t 
n twork ing too. 

primar fil r eranda tati non ·ourn ·twork. 
\ ith th IBM PC Network lwhich i so a y to 
r-----------------------------1 
1 IBM Personal Computer AT Specifications 1 
I User Memory Diapstics I 
r 256KB·3MB• Power-on sett·tesling" I 
I Micmprocessor Panly checkm I 
I J6124·blt 2 • CMOS configuration lat>le wi h I 
: Real and protected modes• ballery backup• J 

Auxil iary Memory unguages 
1 2M8 and 360KB disk I BASIC, Pase I, FORTRAN, APL, I 

dnves• Macro Assembler, COBOL 
20M B IXed CM~ drive· Printers 
41 2MB maximum auxiliary Supports attachmenl ol senal 

m mory• and parallel deYices 
Ke1boa1d Permanent Memory 
Enlarged enter nd sh1lt keys CROM) 64KB 
84 keys Clock/calendar w11h battery• 
IQ.foot cord• Color/Graphics 
Caps lock, num lock and scroll Text Mod 

lock 1nd1cators Graphics Mode 
Display Screen Communications 
IBM Monochrom ancl Color RS·232·C 1n1erface 

Displays Networki ng 
Oper~i11g Systems High-performance, h1gh-capac1 y 
DOS 3.0, XENIX." PC/I 11 stal lon on the IBM PC Network• 

L _____ -=~~n~~ ~~u~e~f~ ~e~~a:_~~~l~s- ____ _ _J 

nn t ou can do it ourselfl. the LBM Personal 
Computer AT can har information with IBM PC . 

I T and IBM Pnrlal1l PC . 

G ta hand -on hats-off 
demon tration. 

The I BM Personal Computer AT ha th po"'~r: 
mpatibilit and pandability many PC u 1 

need. at a v r y appealing pri . 
For mor information contact your authorized 

IBM PC deal · ~ IBM Product Center r IBM 
marketing r pr ntati . For a tore near ou 
call l-800 w:--4-00. In la ka or Hawaii call 
J-800-44i-0890. ~==:~~ 
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2400 bps modems: 
Do you Really need 
another speed? 

Inquiry 230 for End-Use Inquiry 237 for DEAL RS 0 LY 

For more informa1ion, call us toll-free at 
1-800-328-9717 (in Minnesota, call 1-612-631-3550). 

• Is the shift from 300 to 1200 bps going to repeat itself 
at 2400 bps? The answer is both yes and no. There 
certainly are applications for 2400 bps asynch dial-up 
modems, but we shouldn't expect 1200 bps to die 
overnight. 
• 2400 bps modems can improve throughput, thereby 
getting tasks done quicker and more economically. 
However, 1200 bps has become the virtual standard for 
professional dial-up communications, and most users 
are satisfied with it. So why consider a 2400 bps modem 
at all? 
• One reason is flexibility. If the modem you select 
operates at all three speeds (300, 1200 &2400) in 
accordance with accepted industry standards, it will 
serve virtually all dial-up applications now and in the 
foreseeable future. 
• The modem you select should be the 
MultiModem224. It is Bell 212A and 103 compatible at 
1200 and 300 bps, and CCITT V.22bis compatible at 
2400. It is also 100% compatible with the Hayes 
command set, meaning that it will work with virtually all 
communications software packages, at all three speeds. 
Other features include both synchronous and 
asynchronous operation, full intelligence and a phone 
number memory. 
• The MultiModem224 is available in both desktop and 
IBM PC '" internal card versions. (There is also a rack­
mounted version for central sites.) And as a bonus, we 
provide free offers from ten of the most popular on-line 
information services, including CompuServe '7 Dow 
Jones '" and The Source'." 
• A 2400/ 1200/300 bps modem is just a plain good 
investment. Why not let the MultiModem224 provide your 
communications for both today and tomorrow? 

Multi~-
The right answer every lime. 

82 Second Ave SE New Br Ion ~ N 551 2 161215.'.ll 3550 TW 910-563-36 0 
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The Toshiba 
P1340 Printer 

This fast 

high-density 

dot-matrix 
printer has 

few type 
fonts 

available 


BY RI CH MALLOY 

Rirlt Malloy 1s tlie New Yorii editor 
fo BYTE magazi~e Ht uin fie 
reac~ed al BYTE. McGraw-Hiii. 
43rd Floor. 122 1 Avenue o/ rfie 

Ameriras. Ntw Yor~. NY 10020 

P rinters seem to be the fastest 
changing segment of the personal 
computer industry. Every year 

some company seems to come out with a 
new way to put words on paper. And 
perhaps the fastest changing item in the 
printer industry is the dot-matrix printer. 
The output from these printers now ranges 
from barely legible to exact typewritten 
look-a likes. 

The Toshiba Pl 340 is a good. medium­
price. high-density dot-matrix printer. It 
claims a draft-mode speed of 120 cps (char­
acters per second). and in high-quality 
mode. it composes each character on a 
high-density matrix 36 dots wide and 24 
dots high. It can draw graphics at a dot den­
sity of approximately 180 dpi (dots per 
inch). At a list price of 5799. the Toshiba 
competes with the Epson FX-80+ and the 
iexas Instruments Model 855. both of which 
have similar speed. dot density. and price. 

Unfortunately, the Toshiba does not offer 
as many type fonts as these other two 
printers. Also. at the present time relative­
ly few software publishers have adapted 
their graphics software to run with this new 
printer. By the time you read this. however. 
a number of good graphics packages 
should be available for it. 

DESCRIPTION 
In terms of size and noise. the Toshiba is 
very much like its close competitors. It fits 
well and attractively on a desk or a small 
printer stand. It is noisy when printing. but 
it will not drive your office mates out into 
the hall with their hands cupped over their 
ears. 

The Toshiba comes with either a Cen­
tronics-type parallel or an RS-2 32C serial in· 
terface. I did not test the serial interface. but 
the information about it in the manual indi­
cates that it is fairly well behaved li.e .. it 
doesn't use any unusual signal lines: pre­
sumably you will not have to go to the trou­
ble of seeking out an expensive custom 
cable). The model I tested had a parallel in· 

terface. and it worked fine with my IBM PC. 
Toshiba informs me that a free software 

package now available lets you run Mac· 
Paint. MacWrite. and Microsoft Word on the 
Macintosh with a serial Too;hiba Pl 340. I 
have not tested this. iEdilofs nole:You can ob­
tain information regarding this software V!J calling 
Toshiba al (714) 250-0151.I 

TWo paper-feeding mechanisms are stan· 
dard with the Toshiba: a tractor-feed and a 
friction-feed mechanism. Both work fairly 
well. 

PRINT OPTIONS 
The Toshiba features only five different type 
fon ts (see table l and figure 11. You can 
elongate each typeface to double width . 
which gives you a total of 10 variations. In 
comparison. the Epson FX-80+ has dozens 
of variations. The Toshiba fonts you will 
probably use most are high-quality Courier. 
which has 10 characters per inch (cpi). and 
high-quality proport ional. These fonts look 
very close to typewriter quality. but certain 
characters. such as the lowercase s. are 
clearly products of a dot-matrix print head. 
The Toshiba can underl ine characters. but 
the manual does not indicate any type of 
boldface. superscript. or italic print. You can 
double-print characters to simulate the ef· 
feet of boldface. but these characters are 
not really bold enough. 

Also. the Toshiba has its own dialect of 
control codes and graphics codes. You will 
probably have to keep a short list near the 
printer. 

The printer uses the standard 96-charac­
ter ASCII (American Standard Code for In· 
formation Interchange) set of characters. 
These occupy codes 32 to 127 (decimal) . 
But. as ls the case with many printers. the 
codes above 127 do not seem to conform 
co any standard. Codes 128 to 159 are not 
used. Codes 160 to 191 are for certain sym­
bols and foreign characters. Codes 192 to 
223 are also not used. And codes 224 to 
2 5 5 are for block graphics characters. You 

tconfi"uedl 
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AT A GLANCE 


ORA F"T MOOE 

TOSHI BA. Pl 3 40 

c==J EPSON FX- 80 + 

Tl MODEL 8 55 

mode fo 1 The pnm speeds were de1.erm1ned 
by 1m1ng how long each of he pn ters ook 
10 pnnt 50 lines ol 80 As (see "The Art of Bench· 
mar ng Pnn erS" by Sergio Mello-Grand 1n the 
February 1984 BYTE. page 193). The prices 
shown include traclor· eed mechanisms or 
each printer. 

Name 
Toshiba P 340 

Manufacturer 
Toshiba Amenca Inc 
In orma1.10 Systems D1v1smn 
244 Michelle Dr. 
Tustin. CA 92680 
(800) 457-7171 

Type 
Dot-matrix 1mpaa pri n er 

Size 
6'/z by 11% by 5o/io inches. 

22 pounds 

Features 
H1gh-denS1 y do1-matnx pnn 

1gheS1 speed 120 characters 
per second (claimed) 
H1gheS1 resolu 1on­

ex - 360 dos per inch 
graphics- 80 dO!s per mch 

Interfaces 
Parallel or serial 

Documentation 
40 pages. 8 V2 by 11 inches 

Price 
S799 

PRINT SPEED CCHAR4C TERS / SEC l 
0 ~ ~ ~ ~ 100 

OUALI TY MOOE 
PRI CE I$ 1001 

z 10 

These graphs show a comparison o he 
osh1ba P 340 printer h the Epson FX-80 + 

and the Tl Model 855 pnn ers in prmt speed. 
list pnce and pnn quality We did nOI have he 
near·let er-quah y op1.1on board (• s list price 1s 
$219) for he Epson FX-80 + . so we used em­
phasized mode rather han near·let er-quail y 
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You get Absolutely the Best Support 

and Service. c:all Us and See! 


OCTOBER SPECIALS 

Decl•lon R..ource• 
Chart-Master ... . $215 
Slgn-M•ster . . . • • 159 
MOBS, Inc. 
Knowledge Man • . $258 
Mlcrorlm 
RBase 5000 • • .•..S389 
Quad111m 
Quadboard 64K (exp. to 

384K Clk/Cal, 
S&P) . •.•.•.•.. S199 

w/384K . . ... . ... 244 
(regul.Oy S289) 
Quadjet Printer .•• 395 
Tandon 
10MB HO Or ..•.•.S489 
wlcontroller . . . . . 669 
Micro Science 
10MB HO Or...•..S519 
w/controller • • • • • 689 

mM/PC
50nWARE 

Anderson Bell 
Abstat ........... S289 
A.shlon·Tate 
dBase II ...........Call 
dBase Ill (v.1.1) ...•. Call 
Framework (v.1. 1) ••• Call 
Friday ........ _... Call 
Boriand 
Sidekick .•.. . • .... $ 37 
Turbo Pascal (v.3.0J • 45 

w/8087 . . . . . • . . • • 75 
Super Key .. .. .. .. 55 
Central Point 
Copy II PC ..•..... S 34 
Connecticut Sollware 
Prinler B•ss wl Let1er 

Boss & SideUne 
New (v.5) . ... .... $ 99 

Consumer Sollware, Inc. 
Spread Sheet Aud it . S109 
Oow Jones 
Market Manager + .$169 
Enertronlcs 
Energraphics .•. . .. $219 
w/Plotter Option • . . 279 
Fox & Geller 
Ouickcode(lllorll) .$159 
Quick Report . . . . . . 159 
dUlll (Ill or II) . . . . . . 58 
Harvard Software 
Total Project Mgr. •. S279 
LI le tree 
Volkswriter Deluxe . $155 
Volkswri ter SClentlfic 299 
Mlcropro 
Wordstar Pro Pak ... S255 
Wordstar 2000 • • • • . 2.55 
Wordstar 2000 + . . . 295 
Mlcrorim 
A·baSe 4000 ....... $<?65 
A-base Clout (v.2.0) . 159 
A-Write r . . . . . . . . . . 95 

Micro Sci.nee can't. 
20MB HO Dr...... 669 
w/conlroller • • • . . 859 
POS 
HX 12 AGBClr 
monitor •.•.• • .. $475 

Key Tronlc 
KB 5151 keyboard $161 
KB 5149 Jr. numeric 

keypaid • .. .. .. . 85 
H•Y" 
Smwtmodem 1200 . $375 
UI~ ........

51/•" O:oo 
(Box of 10) .... .. S 25 

1BUY 3 BOXES, 

GET 1 BOX 

FREE!!!! 


IBM/PC Soflw1re con' t. 
Prog Interface ..... 259 
Microsoft 
Macro Assemtiler .. $109 
Flight Simulator . . . 39 
Word (v.2.0) . .. . . .. 229 
MuMath/MuSimp . . 179 
Mlcrostuf 
Crosstalk .........S 99 
Peter Norton 
Norton Ulil (v.3.0) .. $ 59 
Open Systems 
Acct'g Programs . ea. $379 
Rosesolt 
Pro Key (v.4.0) ......S 89 
Supersolt 
Fortran ..... • ..•.. S209 

CP/M 
SOFTWARE 

Al l prices below are for 
8" standard. 
Ashton-Tile 
dBase II . . .... . .... Call 
Olglt1I Research 
P/r:Jase call lor prFces 
ancJ available procJucrs. 
lnlocom 
All Games ...... . . . Call 
Micro Pro 
Pro-Pak ..........S359 
Mlcrostul 
Crosstalk ... . .... • $109 
Northwest An1lyllc1I 
Slalpak .......• .. . S365 
Supersoft 
Disk Doctor86 ..... S 74 

APPLE 

SOFTWARE 


Alpha Software 
Apple· IBM 

Connection ..• •.• $169 

Apple Sot1w1re con' t. 
Dow Jone1 
Markel Analyzer ... $229 
Markel Manager . . . 189 
Spreadsheet Link .. 179 
SoftiHre Publl1hlng 
PFS prOducts ..... . Call 


Plus many more . . . 

PLEASE CALL' 


IBM/PC 
BOARDS 

Memory Chips .... .Call 

AST Rau•reh 
Six Pa.k + •....... $229 
Hercules Cards ....Call 
Tecmar ....... ....Call 

APPLE 
BOARDS 

ALS 
CPIM Card .......• $269 
Smartermll ....... 119 
Z·Engine .......... 139 
ccs 
7711 Asynch Serial . $119 
Mlcrotek .... ... . . • C•ll 
0111nge Micro 
Grappler + ....... $109 
Prometheus 
Versacard ..•.. ... S159 

MONITORS 
Amdak 
300AAmber ..•.... $149 
310A .. .... . .. . ...Call 
710Clr •.......... 649 
PGS 
MAX 12 .•.. , . .•... $179 
SR12 (690 x 480 Res) 639 
Doubler Card . • . . . • 175 
Quadrem ...•......Call 
Zenith ............Call 

MODEMS 
HayH 
Smartmodem300 . . $159 
Smartmodem 12008 . 369 
Smartmodem 2400 .• Call 
US Robotic• 
S-100 MOdem ..•••. $349 
Password M o r F . . . 309 

PRINIERS 
C. llob Electronics, Inc., 

Dl1blo, Epson, NEC, 

Okldat1, Quad111m, 

Star Mlcronlcs . •...Call 

Ribbons ...........Call 

Cables .....•.•....Call 


DISK DRIVES 
FULL HEIGHT ­
CDC, Tandon 
HALF HIGH . • ..... Call 
HARD DISK-
1-0maga Bernoull l Box, 
M1yn•rd Electronlcs, 
Mount•ln, Inc. . .... Call 

PC .. 

ACGSSORllS 


KeyTronlc 
KB5151 Jr•....... • $169 
Qu•drem 
Quad Jr. 

Exp Chassis ..... S479 
Quad Jr. Exp Mem 
(tor Chassis) 128K. $199 

This Is only• ....... of the neorly 
11,• products .. carry. H you're 
............. IOlllethl"I that .. not 
l..ted, PLIAll CALLI 

I 800 826-1589 
w~~ I 800 472-3535 
INT'L TELEX: 260181 ORYX SYS WAU 
Technical Support/Order St1tu•ICu•tomer Service: 
C•ll 17151 W ·i374. 

POLICY1 
• W&om.1n r ~1det1H. ildd '1% for YT~ 1a.'\ 
• M1romum !>4 00 fo• shopponf:. hand11n~ and msu r•nce lor O(o:k>P< 10 200 
• Fo r Ofdt!rs O\'t'r 200, Jdd ,l 1-,% (Of "11ppi~ h.andlm 1 and 1r~ur.iJ'Kt• 
• For to>h p<epay"'en1 ol o.-~r$ S20Q or mme, acid ONlY 2% 1.,. 

J11pp1ng. h.~ndt1ng ~nd Insurance 
• P:nces itre sublec• ro chan.ge w1thQu1 ll04J(:e 

• All item; sub1<'Cl 10 a•~1bbol·t~ 

~ EB B 

WIWILCOMls BVAD1085 
• Visa, Wte1"Ch.rJ!:P •nd l\rm.'f1t .•m b.p-1~!1 ( chtlr11; ·for uN11 ,.,uck) 
• orp<Mate~ gmernrnen educaOOl'li'I' OJ voh.1me OU•thdsen; rtlNw ,1\L. 

o r spl1Clal dCCOtmt.s dt..~ for adchti<Jn41dii!iitounr 
• COO (Add S2.00 per hml?" rcel "'h or ceruf1c-d ch<'<• •equirc"<.I) 
• Check>, {Allow 1•2 "'"'-""' Im de.i rinii.> 

lllTIRNATIOllAL POLICY1 
We welcome forf:."llit" Dfders.. fr\h1pptnti: and handltOM char11:~ per Ofdf.J JJ(' 

actool htpptn~ COS.LS plus St;O 1nU~rnat1onal hanclhr1Jil. 1ep aMdtan ordrrt. 
- pleaje call Tele>; l64'1181 Ory> Yt Wau 

WOllKING HOUB1 

H1upp1ga 
8087 w/o sottware .. $14!1 
80287 AT Chip 

w/o . ............ 269 
Kensington 
Maslerplece •. .... $109 
Keytronlc 
KB5150 .......... $169 
KB 5151 Dvorak.. . . . 173 
Touchlona Technology 
Touchtone II 
(PC Keyplld) ...... $169 

Inquiry 2)5 for Hi!rdware. Inquiry 2~6 [or Software. Inquiry 257 for October Special 
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REVIEW: TOSHIBA Pl 340 

Table t: A list of possible typefaces and speeds for the Tosl1iba Pl 340 printer 

Normal Elongated 
Density Speed· Density Speed• 

Font Charac1ers/lnch Characters/second Characters/inch Characters/second 

H1gh·speed-10 0 120 5 60 
High-speed- 12 2 144 6 72 
High-quahly- 10 0 47 5 23 
P oooruonal 1 6 54 SB 27 
Condensed 16.7 78 83 39 

·These speeds are claimed by he ma nu acturer Actual speeds might be O to 30 percen l~r. 

This is the Toshiba P1340 printer's letter- quality output. 

This is the Toshiba P!340 printer's proportional font output. 

T h i s is · he~ Toshiba P1340 prin er ' s draf - ual -y ou pu . 

Figure I: Examples of 1'1e Toshiba P1340's ll)pe fonts. 

can u e the block graphics charact rs. 
which Toshiba calls cod d graphics. 
only in the printer's high-quality 
mode. 

The Toshiba h s four international 
character ets the above-mentioned 

SCll. British. French. and German 
You select the particular set with a 
series of microswitches inside the 
printer. These sets do not contain any 
differen characters. they are merely 
rearranged 

The printer has the pocential for 
good graphics 1180 dpi horizontal and 
approximately 144 dpi vertical). but I 
did not have any software that wa 
compatible with it. Also. the print 
head apparently heat up during 
raph ics printing The manual con­

tains rhe arning: "When you must 
print graphics continuously. be sure 
to pause the prin ting for at least one 
minute after each 1/6 page is printed 
(a suming a 10- by l 1-inch pagel. and 
repeat le s than five minutes." I'm not 
ure exactly what that means. but it 
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sounds as i even a simple Lotus 1-2-3 
graph might take at lea t six minutes. 
or you will burn out the print head. 

Speaking of the manual. it leave a 
little to be desired. All the vital infor­
mation is in the documentation. but 
it could be pre ented more lo ically. 
For example. here is how the manual 
define the ·· oefine Vert ica l Spacing 
Increment .. command: 'This com­
mand is used to define the height of 
a line space in 1/48-inch increments. 
However. the actual physical line 
space in the Pl 340 dot-matrix printer 
is defined by 2\/i times 1c111c21 in 
J 1120-inch increments That is. odd­
numbered increments of 114 inch are 
approximated to the nearest 11120­
inch movement " 

A few examples might have helped 
explain what this means. but not one 
example was included-a much too 
common fault in printer manuals. For­
tunately. the manual does have two 
sample BASIC programs in the appen­
dix that illustrate the various type 

fonts and a simple graphics applica­
tion . 

CONCWSION 
The advantage of a high-densi ty dot­
matrix printer is that you can o high­
quality text printing. high-speed draft 
printing. and graphics all on one 
machine. Also. the price is fairly 
reasonable. But for the same price or 
a little more. you can probably buy a 
low-cost daisy-wheel printer with 
almost perfect ype quality and a low­
cost dot-matrix printer with very high 
graphics compatibility. 

For those who want to have only 
one printer. who do not require a 
large number of d ifferent fonts. and 
who are willing to cake the chance that 
some graphics oftwar p ckage 
might not be immediately compatible 
wi h this printer. the Toshiba Pl 340 
might be a good choice. IEditor's note: 
Tosfiiba has informed us t'1al an en'1anced 
model of this pril1ter snould appear about 1f1e 
end of lfiis year.I • 



Now there is an even better structured, 

compiled programming environment than PROMAL. 


Introducing PROMAL 2.0 for the IBM PC, 

the Apple II, and the Commodore 64. 


o·~-"'Not just a language. 
A complete 

programming environment. 

PROMAL-the PROgrammer's 
Mkro Application Language ­
provide you with a complete pro-

ramming environment, including 
a structured, high level language, a 
powerfu I program Editor, and a 
compiJer that quickly turns your 
sour e ode into ompact, rapidly 
executing object code. Plus a 
library ofintegrated machine­
language subroutines for fre­
quently u d task . And for the 
Apple ll and the Commodore 64, 
PROMAL provides a 00 -like 
operating system Executive. 

PROMAL2.0 ­
Even more ofa good thing. 


tn addition to all of the features 
that have made PROMAL u er 
declare it ''the best language I've 
ever used,· PROMAL 2.0 provide 

• Overlays that can be 
compiled separately for modular 
programming. 

• Program size greater 

than 64k. (IBM PC only) . 


Order Form.-----.-o-----­
NEW for PROMAL 

The Graphics Toolbox· 


Twenty fast subroutines for creat­
ing sophisticated, high-resolution 
graphics, including window , lip­
ping, scaling, and text-on graphics 
using scaled, rotated, user-defmed 
font . $29.95 . 

•Available for the Apple II .ind the 
ommodore64 

Inquiry 3 211 

MY system Is /check onet 
D lBM PC/IOO'lbcomp.itlbles D Apple II / 11 
0 Commodore 64 / 128 

o Devel ~r ~ r ion-Compiler, lidllor, 
Library, Demo dis!<,, 280-i>age manual, (P.lus 
Execu1iv for Apple and C-641 and slanil­
~lone program generation . 
$99.95 + 5.00 sll,. 

0 End-US<:r ystcm for Apple II and Commo­
dore 64- all rca1ures or Dcveloper's version 
except stand-alono: program generation . 
549.95 + 5.00 s / h . 

0CJ Demo ystem-32-page Mee1 PROMAI." 
atanual and demonstration disk. 
510.00+2.so /h . 

0 	Graphics Tool Box for PROMAL- Available 
for Apple and C·64 only. $29.95 +2.50 s/ h . 

• True machine-to-machine 
portability. 

• True 808X object code for 
the IBMPC. 

Let us prove that PROMAL is 
your best next language! 

Buy PROMAL 2.0 and 
try it for 15 days. If you 

don't believe it's your 
best next language, just 

return it for a full 
refund. 

PROMAL Feature 

• Structured language with 
indentation. 

• Fast, one-pass compiler. 
• Simplified yntax. 
• No line numbers. 
• Multi-dimensional array , strings 
and pointers. 
• Long variable names. 
• Global, Local variables. 
• Byte, Word, Integer & Real types. 
• Decimal or Hex numbers. 
• Functions and procedures with 
passed arguments. 
• Built-in 110 Ubrary. 
• Control Statements: IF-ELSE, IF. 
WHILE, FOR, CHOOSE, BREAK, 
REPEAT, INCLUDE, etc. 
• Compiler l/O from/to disk or 
memory. 

Executive* 

Command oriented with line 
editing. 

Allows multiple user pro­
grams in memory at once. 

Function key redefinition. 
Program abort or pause. 

22 resident ystem command . 
UnJimjted user-defined command . 
Prior command recall/edit. 
1/0 redirection to disk or printer. 
Batch jobs. 

Editor 

Full-screen, cur. or driven. 

Function key contrnlled. 

Line insert, delete, . earch. 

tring search and replace. 


Block copy/move/delete/ 

read/write. 


Auto indent, undent uppon. 

Edit after error. 


Library 

50 machine language commands. 

Memory resident. 

Call by name with arguments. 

Formatted real output, string oper­

ations and much more. 
'Apple ll and Coonnodorc 64 only. Requires 
one d sk drive and 80· o lunm card ror 
Apple (Ile, lie only). 

1-800-762-7874 

In NC: 919-878-3600 

Systems Management Associates 
3325 Executive Drive, Dept. PB- 5 
Raleigh, North CaroUna 27609 

0 My h ·c l< i enclosed. 
0 Pl <lSC charge 10 my 
_ Vi ~ _ J!>la wrcard 

Expiration Date 

Add re 

City, 1a1e. Zip 


N rnsidents add 4- l/2'lo sales 1ax. 

For;:ign Orders add $15.00 additional s/h . , 


OCTOBER 19 5 • BY T 309 

http:510.00+2.so


l~..-E:·\l·I·E>~ F·E:·E:·D·B·A·C·K 


THE WORD Pws 
George Sheldon's revie~ of The rd Plus 
spelling checker l]une. page 3Q3 1is mis · 
ing basic information A the author or the 
pelling checker in T/Maker. I judge a pr • 

gram based o n the total time o the check­
ing/correcting process and disk space re­
quirements. The review didn't mention 
di k requirements and gave only a single 
ime-the scanning and look-up t ime for 

o ne rather large document 
A pelling checker review should ive 

he time required for the program to scan 
the document and for the user to check 
a d correct the flagged words A dum y 

acumen wi h ive flagged words o f 
1 hich three are accep ed and wo are car· 
rected would do the job. Th i should be 
done for a large document and for a sho 
memo Even good spellers make typos. 
even In shon documents. A spel ling 
checker should be attractive and quick 
enough to be used on h rt no e 

Big dictionaries take a lot of pace. Thi 
can be critical on a floppy-only system. A 
review should ind lca e how much space 
1s required. If large user-generated dic­
rlona ries are possible. their space and 
ime- o-scan requirements should be 

noted A review should also no e how Jong 
it akes to add wo rds to the die ionarles. 

Finally the special features of a par· 
t1cular spelling checker might be more im­
portant to some people than just check­
ing spelling. This review mentions cus­
o mizing a small dictionary for a writer of 

children's books and using the dictionary 
for word puzzles Some pell ing checkers 
can make indexes or concordances. or do 
batch replacement of abbre ia ions wi h 
whole phra es 

r Sheldon ar icle as be ter han the 
a erage spelling-checker rev iew. However 
rt didn't give the neces.sary informat ion o 
help someone decide whether or nol o 
purcha e t i par icular packa ge 

THOMAS W. MORA 
Bethesda. MD 

The rd Plus review was especially In· 
ere t ing bee u e it brou ht home the 

pricing discrepancy in oftware offerings 
l have a p Iii g checker Fleet System 

2 from Professional SOftware Inc .. that has 
a d ictionary of 75.000+ words Thats 
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almost \ ice as many wo rds as The Word 
Plus. In addition Fleet System 2 has more 
f atures of va lue to a writer. Flee System 
2 not only lists the number of times each 
word is used in a document. but he 
number of different word used. of unique 
w rd . of sentences, and of paragraphs: 
h average word length: the average 

number of words per sentence and per 
paragraph; and the average number of 
entences in a paragraph. 
It also permits additions to the dic­

uonary. searche for a specific word in the 
dictionary, re-sorts the dictionary for faSter 
access. and prints o ut and delete words 
from the dict ionary. Fleet System 2 will 
check linked f11e as well as individual files 
If the corrected wo rd needs more or less 

ace han the o riginal. he document is 
au omatically reformatted. The program 
is not copy·protec ed 

The price hat I paid for Flee System 2 
f1 rd processor and spelling checker) was 
$4 9 9 5 with a backup d isk. The price d if· 
ference between Fleet System 2 and The 
Word Plus fS l 20t certainly ought to pro­
vide BYTE reader with a caveat. 

IOH ULLMER 

Boerne. TX 

JRCAPTAIN INFORMATION 
In re ponse to the inquiry by P. M. Moretti 
Uu ly Review Feedback. page 2991. I have 
an expanded PC1r wl h a Tecmar jrCapcain 
that give m a rota! of 256K by es of 
RAM: up to I 28K byte can be partitioned 
a a RAM disk I also hav the IBM inter­
na l modem for he PCjr and use PC-Ullk 
for communications software. In down· 
loading files from o ur university's main­
rame. which operate as an IBM 370 1coo 

have experienced rouble. During the time 
that PC·Talk i writing to disk. I lose six 
characters. The same loss occurs when 
downloading fro m a university VAX 
operating under U IX l suspect the prob­
lem is that neither remote computer 
recognizes the XO /XOFF convention that 
PC-Talk uses to ry co temporarily halt 
ransmission o f the me. 
One way to eliminate the problem is co 

use a larger modem buffer. Another way 
is LO gel the PCjr to write more quickly to 
the disk or to stop suspending data recep· 
rion while writing. I tried to eliminate the 

problem by having the system write to a 
RAM disk instead of to a floppy. but I had 
problems. PC:r.tlk resides in the first I28K 
bytes of memory after being loaded from 
a floppy disk. The largest RAM disk that 
I could partition in this configuration was 
32K bytes. Anyth ing larger resulted in an 
error message that the program was too 
large to reside in memory. (A similar 
message occurs if I place PC:r.t lk on a 
12 8 K-byte RAM disk and try to load il 
from there.) When PC-Talk tries to write to 
the RAM disk. a message appears chat 
there is a media error. 

The Tecmar board itself works well and 
the PCjr is a dream with rhe second drive 
System programs such as a word pro· 
cessor are p laced on the RAM d isk. Data 
file are on the floppy disk. The system 
wor quietly and very quickly. 

NELSO PoLE 

Chagrin Falls. OH 

GENEVA PX-8 
I was disappointed that BYTE published 
the lener from Gregor Owen in July's 
Review Feedback (page 300) without con­
firming his statements. His comments 
regarding the Epson Geneva PX-8 and its 
review in BYTE (February. page 302) are 
at best misleading and often inaccurate. 

The most glaring error is stating that o ne 
cannot transfer WordStar text files to 
another computer. I regularly transfer 
WordStar files from the PX-8 to my Kaypro 
using TERM in he Epson and MODEM7 
in he Kaypro without any difficulties. This 
ability also solves any of the printer prob­
lems. since once the flies are in the 
Kaypro. the full range of printer options is 
available 

Because of its limited storage. the PX·8 
does not make a very good stand-alone 
computer. but the fil e-transfer capability 
makes it a good second computer at a 
competitive price. 

BRUCE R. ROTHWELL 

Seattle. WA • 

REVIEW FEEDBACK is a co/1.111111 of readerf let­
/rl'Ji We u /comf rfSPQ11ses that support or c1allrnge 
BYTE rrvrl'WS Se11d lellm lo Rtt•iru1 F«dbaclc 
BYT PubUca1io11s. POB 372 . Ha11cock . H 
03449. omr a11d address must fl(' 011 all lmers 



Attention IBM AT™ owners. Your oflosing your data. In fact, ECC is so 
choice of multifunction boards is critical, virtually no mainframe or 
about to be simplified. minicomputer operates without it. 

Because once you find out what And ECCELL is the cmly multi­
ECCELL has to offer, you11 have function board with switchless 
only one choice: ECCELL by installation; the same advanced 
Orchid 'Technology. technology chosen by IBM when 

ECCELL is the only multifunc­ they built their AT Thchnology so 
tion board with ECC (Error advanced we can back it with an 
Correction Code). ECC actually unprecedented 2 year warranty. 
detects and corrects memory Want more proof? Pick up a pen 
errors before they do any harm. and prove it yourself. 
So you can keep on Then pick up the phone and 
working without call Orchid Tuchnology at 
worrying about 415-490-8586. 
the disastrous Flnally,....._..tech.......olo., 
consequences forlMIBMAT. 

tnqulry 253 

4779-0 Westinghouse Dr.,Fremont, CA 94539, TXL: 709289 
OOCl!LL io a tnldonwl< of~ 'll!cllnol<ll)< Ad..,,,._IIs a lnlk..n of AS!' 
~h. lnc. IBM l<T It• U"l!ft-o(ln~-NI~ MachinelCorp. 

Multifu nction Board Orchid ECCELL 

Error Correction 

~ Cod (ECC) 

Switchles.5 
Installation 

Maximum RAM '/ISCapacity 4 Mbytes 

Free Productivity 
Softwar 'IS 
2 Year Wa.rranty 11$ 
Supports Lotus/ 
Intel S cification 
- Breaks the 640K 
DOS Barri r ~ 

Advantage! 

IJ() 

A)o 

AJ(J 

~(J 


N~ 


A}() 






IJ~TE 


rne 

COMPUTING AT CHAOS MANOR: 

THE LORO OF THE MANOR 

MOVES UPSTAIRS 

by lerry Pmm1elte _ . __ • • • • • • . . • . . . 315 

CHAOS MA OR MAIL 

umdurrrd [1y Im~ Poumel/e 343 

A CCORDING TO WEBSTER: 

(OMMOOORE'S COUP 

V!I Bm r We bster . . . . ...... 3 4 7 

BYTE U.1(.: COMPUTERS 

A s Co SU LT/\ TS 

1111 Die Pounf11i11 367 

BYTE JAPA : THE TOKYO 

MICROCOMPU TER SHOW 

by \V1l/1 m11 M Rtu '1r . 381 

CIRCUIT CELLAR FEEOIW:K 

cm1d11led &!! Sit"' Cla ia 388 

THIS MO TH Fl DS JERRY in an upbeat mood. Although a f \ minor detail 
remain to be finished. the construction at Chaos Manor is done. Also. he and 
Larry iven have a genuine best-seller in Footfall. In his column. Jerry discusses 
two new computers. learns new things about the Printer Optimizer. discovers 
Ampro's Little Boards. and starts to become a B!X addict 

In last month's column . Bruce Websrer briefly discussed the Amiga an 
predicted success for it. He has now had some experience with the machine 
and is so impressed with it that he thinks it will sell in large numbers. Bruce 
also looks at more Macintosh products and a couple of information services. 

In BYTE U.K.. Dlck Pountain reviews two expert-system hells. In reviewing 
Expert·Ease. Dick set up an expert system to identify edible fungi: the knowl­
edge-acqui ition pha e involved simply typing in e crip ion of fu ngi f om 
a textbook. The other expert-system hell he looked at was Te s. which i one 
of the many shells that has been influenced by EMYCI They work on the 
principle of pro iding a high-level language in which the user write th rule 
that make up the knowledge base. Helix Expert Systems recently notifie Dick 
that Tess ha been changed slightly and it is now bein sold under the name 
Expert Edge in both the U.S. and U.K 

In May. Bill Raike attended the Tokyo Microcomputer Show. where he saw 
two new portable compu er from EC. He concludes tha the PC-9 XA i 
a well-thought-out adjunct to the popular PC-9800 seri of machine . with 
outstanding graphics capabilities. The PC-9801 U2 ha 3Vi -inch microfloppy­
disk drives that can hold up to 640K bytes each. In this month's BYTE Japan. 
Bill describes the two new ECs in more detail and tells us about other prod­
ucts he saw displayed at the show. 
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Compare the 

Hercules··Color Card 


to IBM's. 

Five reasons why the Hercules Color Card is better. 

IBM Color Adapter 244 Hercules Color Card $245 

l. ompatibility Run hundre I 
program. 

of graphic Run the ame hundreds of 
graphics programs. "The 
H rcule Color Card is so nearly 
identical to the IBM Color/ 
Graphic Card that it's almost 
uncanny." PC Mag. 

2. Prin er port. one. tandard. Our parallel port 
allow you to hook up to any IBM 
compat ible printer. 

3. 	 ize. 13.25 inch . Limi ed to long 5.25 inche . Fit in a long or hort 
lots. lot in a P C, XT, AT or Portable. 

4. Fl x:ibility. ant alway work with a Alway work with a Hercules 
H 	rcul Graphic ar d. Graphic Card by means of a 

oftware witch. 

5. Warranty. 90day . 	 Twoyear. 

Any one of the e five feature i nough rea on to buy a Hercules Color Card. But 
p rhap th most convincing rea on of all i ju t how ea y the Hercules Color Card is to 
u : "Right out of the box , the Hercule Color Card goe into an empty expansion slot, 
ready for you to plug in ... and go to ' ork-no jumper s, no oftware. For most 
application it' ju t that ea y.' PC Magazine. 

all I- 00-532-0600 E xt. 432 for the name of the Hercule dealer neare t you and 
we'll ru h you our free info kit. Hercules. 

We're strong on graphics. 
Inquiry 156 



C·O·M·P·U·T·I·N·G 
A·T C·H·A·O·S M ·A·N·O·R 

The Lord of the Manor 
Moves Upstairs 

Kaypro 286i 

AT&T UNIX PC 

Printer Optimizer 

Mousestick 

Ampro Little Board 

Ouikscreen 

XyWrite 

BIX 

Borland 

BY JERRY POURN ELLE 

lerr~ Pormrelle iolds a docrorare ur 
ps~f1olog~ and is a scien,e·frctio11 

1,.,ri1er w10 also enr11 s a comfortabli 
/111i11g writuig about romputers 

11rese111 mid (ut u1r 

t's finished. A few details remain. like 
bookcases and the rolling ladder. but 
by and large the rebuilding of Chaos 

Manor is complete. I'm writing this from my 
new office. and although there's junk piled 
everywhere. nothing has been sorted out. 
and much of my life remains in storage 
boxes. withal it's wonderful. The sun is sh in­
ing. there's not a bad view from any win­
dow in my office. I've returned safely from 
a publicity tour through Silicon Valley and 
points north to find new machines to play 
with . and Footfall by Niven and Pournelle is 
on the best-seller list. Marvelous. 

The fly in the ointment is that l don't think 
I ever had more to write about. but I've got 
to cut back on the size of the column; 
something about the number or editorial 
pages and making up for the size of the 
10th Anniversary issue. It wasn't my idea. 
There's even a silver lin ing to that cloud : 
those who truly want to read more of my 
ravings will get the opportunity through 
BYTE'S new BIX network. about which more 
later. 

KAYPRO STRIKES AGAIN 
Way back when the Kay family first brought 
them out. I dubbed Kaypro machines the 
"Chevrolet pickup trucks of the micro in­
dustry." This was partly to contrast them 
with the Osborne 1. which I considered 
analogous to a VW: but even after the 
Osborne went west. it was no bad descrip­
tion. Kaypros have never been very pretty. 
but they· re as useful as a pickup truck and 
about as reliable. 

So far we·ve had at Chaos Manor a Kaypro 
2. a 4 , and a 10. every one an early model : 
and every one of them still works after hard 
service with low repair and service costs. 
To i llustrate: we st ill have an IBM Selectric 
typewriter because my senior editor. John 
Carr. prefers it to a com puter for general 
office work. I pay IBM around SIOO a year 
for a maintenance contract for the Selectric. 
This is hardly unreasonable-but repai rs to 
all three Kaypro machines haven't run that 

high . I continue to recommend the Kaypro 
as a great beginner's machine that will re· 
main useful long after you've become an 
expert. 

Kaypro has never been thought of as 
glamorous: but just as Chevrolet has sports 
models. Kaypro has brought out the 286i. 
an IBM PC AT clone. We've had ours. Big 
KAT. for nearly a month. It has been moved 
three times. lived through floor sandings 
and other activities that create dust. and 
been operated by people utterly unfamil iar 
with MS-DOS 3.0: and it has responded 
heroically. 

I haven't had the chance to test every­
thing. but so far I have not found a PC pro· 
gram that the Kaypro 286i won' t run. That 
includes not only games but a program that 
explicitly says it might not work on an AT 
or under CW-BASIC. namely, .lim Baen·s 
rather wonderful Ouikscreen. It also runs 
XyWrite. More about Ouikscreen and 
XyWrite later. 

There·s an awful lot to like about Big KAT. 
For example. it runs both monochrome and 
color programs; indeed. it runs SideKick in 
color while running monochrome programs. 
The screen is nice II have the optional 
Kaypro monitor). the letters are well-formed. 
the keyboard is very pleasant to use. and I 
could see myself writing on this sucker all 
day. 

There are annoyances. For one thing. the 
cursor is a bl inking underline. I do not like 
blinking underl ine cursors. What 1 really 
want is a transparent nonblinking blob. Of 
course. there may be a way to get Big KAT 
to give me that: although most of the con­
struction work here is done. there are 
enough interruptions to keep me from 
spelunking in the Kaypro manuals. 

For all that: when we moved upstai rs. I 
brought Big KAT. leaving Lucy Van Pelt. our 
fussbudget genuine IBM PC. downstairs for 
the boys and the staff. I've been doing con­
siderable programming on Big KAT: things 
like revamping my accounting program and 

lamtinutdl 
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Why I recommend 


Logjtech

Moilula-2 


Logitech's Modula-2 compiler 
is a mature compiler that pro­
duces robust machine code. I 
have done quite a bit of work 
with this sy tern creating a 
new product for MicroPro. The 
real joy of Logitech1s Modula-2 
is the Run-time debugger. It 
helped us produce more bug­
free code in Jess time and has 
saved my development team 
hundreds of man-hours. 

And Logitech s technical sup­
port can only be described 

~ ~reUen~ 

I')~,· id '\A ·r:a, ·lo r, 11;':.i:i._J Ptnrcr.11mmr·r 
M1t .,4•Ph• lnl('rll.1.luH\..1t ( ••t rut .J.llun 

Fe-at ores : 

Performance : togi1cch Modula· Z""gh·1: you 
dir1:c1 hanlwarr :11:1:c:s~ and l'Ompiles to 
efflciem nat ive machine cod·. I t in ludc; · 
module for file If() , string h:mdling, rea l 
number math . and opcrntingsystcm al'c1:ss. 
Strong T)'ping: .au: hes many programming 
error.. 1h:u would slip past a compi ler. 
,\todularil y: 11is 1•cr •ca., ' tu in:sulau:onc part 
of a program from ch:mgc. in another. 
\'e~ion ~ntrol : The c-umpikr and lin ker 
died: 1h:11 1·crsions of modules, programs 
and 01·crl:•r~ arc consbtcn1. 
Debuggi ng: Run ·time and post·mon em 
debuggers provid · for both dynamic :rnd 
,,u1ic prop;mm cx3min:uion induding pro­
grams wlth overlays :ind multiple proccs,.._-s. 

Lollltdl Modub·Z Is a l:imily ofpnwal, profa­
.ionatly supported mdw rode compilen lftd 
~~p4lml fm VAX9 and PC J)'llllmll. For 
mon= Jnfonnadon. all aw'...,,.er Clde at: 

lntlill!Ch. Inc. 
805~Blvd. 


Rtdwood City. CA 9406~ 

(41S) 3'5--9851 


1n Europe. mil (41) (21J 77 4S 45 

~ LOGITECH 

n-.M-r~: LOalwcll Mo4ul•· :l- Lqsltccll. Inc. 
~~ VAX - DWd .......... Cofo. 
~~-Mlaiollv llllti ..........~ 

1 16 H Tl • l lllf.11 1·1~> 

ge ting Mr . Pournell · reading· 
instruction program to fly J'v yet to 
crack the manual except to look up 
DOS !disk op rat ing system) com­
mands: and everything 1s working 
splendid ly. 

I also play games Ito test PCom­
patibili ty. of course). So far we haven l 
ound any that don't work-although 

metimes Big KAT is a bit too fast for 
certain games. as or example Gato. 
which zoom long so hat it eem 
more like being in a PT boat than a 
ubmarine. On the other hand. game 

with lo of calculation. like Avalon 
Hill·s Incunabula and Cygnus· Star 
Fleet 1. become much more enjoyable 
when played on a rast machin 

You' ll be hearing a lot more about 
the Kaypro 286i in fucure column : 
meanwhile. ff you're looking for a 
PCompatibl machine with a lot of 
pluses. you can't afford not to look a 
he Kaypro. 

THE AT&T SAFARI GROUP 

Thinking about AT&T reminds me of 
the story about the old millionaire 

. who was told that his playboy son lo t 
1 a million dollar la t year. " How long 

can he keep hat up?" the financial 
analy t a keel 

The millionaire leaned back 
thought, and said 'About 84 yea rs 

AT&T has technology. determina· 
tion. an a 1•l'ry d ep purse. The com· 
pany can surviv a lot of mark ling 
disasters: and eventually you ju t 
know that its people will come up 
with a hit. 

You can't ignore AT&T. but I find that 
vi iring their exhibit at CO DEX can 
be a bit d isconcening. The e expo i­
rions are held in Atlanta in late pring 
and La Vega in the fall . hot weath r 
I generally wear a shor · leeved bush 
jacket. which is no problem in most 
places: bu every ne in the AT&T ex­
hibi i dre sed in dark pin tripe 
Wor e. most of their extremely polite 
young men and women have never 
heard or BYTE. much less of me. and 

m a bit uncomfortable about the 
kind of questions I rend to ask. 

Thus imagin my urprise when at 
Atlanta COMDEX last pring l found 
a chap wearl ng an AT&T badge. dark 

CHAOS MANOR 


suit-and a necktie made of camouflage 
clolli I sta red. He laughed. I stared 
again . He introduced himself Fred 
Hicinbothem. He'd been reading 
BYTE. and thi column. ror years. 

It turns ou t there are a number of 
hem. They worked on the AT&T U IX 

PC. which had an internal code name 
of Safari: and when the project wa 
c mplete. they went out and bought 
a bolt o camouflage cloth and sewed 
it into neckties. Thus. if you ever see 
that necktie at an AT&T booth. you 
can be sure the wearer is from AT&T 
Information Systems. which used to 
b called Bell Labs. the outfit that 
comes pretty clo e ro being the long­
range technical development hop for 
the human race. You can also be sure 
you·re in the presence of a wizard 
though t brigh enough that the com­
pany wi ll overlook sa rto rial i r· 
r gularities 

Anyway. the end resul t of my en­
counter with the Safari necktie was an 
o ffer of an AT&T U IX PC It arrived 
during the tag end of the construction 
here nd didn't get uncr ted until last 
week o l h ven t lot to report. Ic 
has be n dubbed Bellerophon . 
There·s a pile of software. including 
ome applications tuff. but mostly it's 

a U IX hacker's workstation and de­
velopment to L for which it ought to 
erve quite nicely However. there· 

al o a pretty fair shell around the 
U IX system. with pop-up menus and 
he like. giving the machine a decided­

ly Macintosh-like flavor. and some 
u ines tuff like nleldataba e and 

th like. 
So far. Bell rophon has really been 

us d for only two purposes. My son 
Alex is a U IX hacker: he very much 
lik the machine. He glue himself to 
i a every pportun i y, although I 
u pect it' largely to play Rogue. a 

game of un imaginabl fascination. 
Second. I've been using the machine 
to access the BYTE BIX network for 
my practice e ion Prior to u ing 
the U IX PC rd installed ur Omni· 
Tel internal 1200-baud modern in the 
Kaypro 286i; that worked splendid ly. 
and I wouldn' have changed over. ex­
cept that Belterophon·s green screen 

1co11tllrue1l1 



helps save time. money and cut frustrations. Compare I evaluate, and find products . 

ARTIFICIAL INTELLIGENCE 

ARITY/PROLOG-tull, debug, to ASM&C, 
16 Meg use. windows, strings. 
Withcompiler$1950. MSDOS $495 

EXSYS - Expert System bu ilding 
tool. Full RAM, Probability. Why, 
serious, files PCDOS $275 

RECENT DISCOVERIESFreeLitera1ure -Compare Products 
Ev•hule c>.roo..c;1s Comput tompet1to15 l~.rn •DO<ll """•It<• 1 ti One lttt a ll Fortran >> C - FORT RIX 
D•lflQS 1nto1m•tion on JUSI ioout • 0<09umnun9 need Au la• ••r .,....,, • D< creates maintainable translations. MOOll Pickel AOA MOdula 0 Al 0 BASIC 0 C 0 COBOl 0 £~~"'' 
O fORIH O FOR TRAN O PASCAI. O UNIX PC0< 0 Dt11,,goers L •rs ttt MSDOS $995 

191.ma1t.m1 FORTRAN LANGUAGE 

GC LISP - "COMMON LISP•. Help. 
tutorial , co-routines, compiled 
functions, thorough. PCOOS Call 

LISP-86- "COMMON' subset 
tutorial, editor, PP, trace. Best to 
learn. All MSDOS Only $95 

M Prolog - full , rich. separate 
work spaces. MSDOS $725 

PROLOG-86 - Learn fast. Stan­
dard, tutorials, samples of Natural 
Language. Exp. Sys. MSDOS Call 

TLC LISP - "LISP-machine·-like. 
all RAM , classes. turtle graph .. 8087, 
Compiler. CPM-86. MSDOS $2.25 

WALTZ LISP- "FRANZ USP"· like , 
611 dig its, debugger, large 
programs. CPM80 MSDOS $159 

MicroProlog - improved MSOOS S229 

i :t-fiM 
CADSAM FILE SYSTEM - full I SAM 
in MBASIC source. MSDOS $150 

Quick BASIC by Microsoft ­
Compiles full syntax of IBM, 640K, 
BASICA. PCDOS $ 85 
BASCOM-86 . M1crosoh 8086 279 
CB·86 • DAI CPM86, MSDOS 419 
Dal.a Manager • lull souroe MSDOS 325 
lnloREPORTER - mull1ple PC DOS 115 
Prof. Basic • Interactive. debug PCDOS 85 
TRUE BASIC · ANSI PCDOS 125 
Ask about ISAM. other addons lor BASIC 

EDITORS FOR PROGRAMMING 
BRIEF Programmer's Editor. undo, 
windows, reconfig. PCDOS Call 

EMACS by UniPress - powerful, multi· 
file, windows, DOS, MLISP language 
built in, Source: $949 MSDOS $299 
FirsTime by Spruce - Improve produc­
tivi~. Syntax directed for Pa.seal ($235} 

(~"85) 
or ~ · 

C Screen w11h source 86•80 75 
Epstlon • like EMACS PCOOS 195 
PMATE · powerful 8086 159 
VEDIT • well liked PCOOS 119 
x 1C _mullilask•ng PCOOS 95 

l !J1J:{IJ! 
Microsoft Version II - upgraded. Full 

Lev. II , native. screens. MSDOS$500 

Macintosh COBOL • Full MAC 459 
MBP · Lev II . nallve. s.creen MSDOS 885 
M1cr0Focus Prol.-lull PCOOS call 
Ryan McFarland-portallle MSDOS 695 

C-terp Interpreter by Gimpel, 
full K&R, .OBJ and ASM interface. 
8087 MSDOS $255 
INST ANT C - Interactive develop­
ment - Edit. Source Debug, run . 
Edit to Run - 3 Secs. MSDOS $395 
~INTRODUCING C" - Interactive 

C to team fast. 500 page tutorial. 
 ll
example.s, graohics PCDOS Ca
Q/C 88 by CodeWorks with fu ll 
compiler source, produces 
decent code, has cross & 
native MSDOS $295 
Wizard C- Lattice C compatible, fu ll 
sys. I I I syntax, lint included, fast . 
lib. source. MSDOS $399 
MSDOS: CS.S.8087. reliable call 

Lattice C • the standard call 

Mcr0$011 C 3.0 • new 259 

RUNIC - Interpreter 119 

Wiiliams · de-bugger. lasl can 

CPMBO: EooPlus C-laster, SLR 249 

BOS C • solid value 125 

MACINTOSH: H•ppo evel I 109 

Consulair's MAC C with tOOlki1 299 

MegaMax 239 

Compare, evaluate consider other Cs 

llf1U11unt 
COMMUNICATIONS by Greenleaf 
($149) or Software horizons ($139) 
includes Modem 7, interrupts. etc. 
Source. Ask for Greenleaf demo. 

C SHARP Realtime Toolkit-well 
supported, thorough , portable, ob­
iects , state sys. Source MANY $600 

Clndex -fu ll B+ Tree. vari. length 
field. Source, no royal. MSDOS $359 
dbVista FILE SYSTEM - full indexing, 
plus optional record types, pointers. 
Source, no royalties. MSDOS $450 

Faster C Lattice &C86 users elimi­
nate link step. Normal 27 seconds. 
Faster C in 13 sec. MSDOS $ 95 

PC Lint - fu ll C program checkin_g and 
big, small model. All C's. MS DOS $85 
CHelper: DIFF. ~rel. more 86180 135 
CTree • source, no royalties ALL 345 
CURSES by lat11ce PCOOS 110 
C U11t1ties by Essential MSOOS 149 
dBC ISAM by Latt1Ce 8086 219 
Greenleal-200 + . lasL MSOOS 149 
PHACT-up under UNIX. addons MSOOS 225 
Pro$creen · wir.dows PCOOS 275 
Windows for C • last. reliable MS DOS 175 

.--------------• 

Call fora catalog, llleratvre, andsolldvalue_8
800

_
421 006 


THE PROGRAMMER'SSHOP "' 
12f.I Rocllllld StrHI. H1nDMr, lllA 02339 

Miss: 800""2-aG70 arl17-126-7531 1085 

MacFOATRAN-full 'n , '66option. 
toolbox, debugger. 128K or 512K. 
ASM·out option MAC $349 

RM/Fortran - Full '77. BIG ARRAYS. 
8087. optimize. back trace. 
debug. MSOOS $459 

Ask about Microsoft, Supersoft, others. 
MS FORTRAN-86 - l~CNed. MSDOS 239 
DR FO!tran-86 • tun 77 8086 249 
PolyFOATAAN· XREF. Xlrae1 PCDOS 149 

LANGUAGE LIBRARIES 
MultiHALO Graphics-Multiple video 
boards, printers. rich. Animation. 
engineering business. 
ANY MS language, Lattice, C86 $195, 

for Turbo $95. 
Screen Sculptor - slick, thorough, 
fast. BASIC, PASCAL PCOOS $109 

GRAPHMATIC • 30. FT'N. PAS PCOOS 125 
F'ole MGNT: BTrieve • all lang. MSOOS 199 
Micto: SullMATH · FORTRAN tun 86'80 250 
MetaWINDOW - IOOf'CS. cup PCOOS 119 
PANEL - many tang.. tenn1nals MSOOS 239 

OTHER LANGUAGES 

Professional Pascal - for pertonnance; 
extensions like "packages";' Iterators"; 
5 memory models; 64 bit 8087; stlings. 
Space vs. speed optimization options. 

MSDOS $895 

SNOBOL4 -great for strings, 
patterns. MSDOS $ 85 

Mac.ASM - full, fast. tOOls MAC 99 
Assembler & Tcols • DAI 8086 149 
PC FORTH • well liked MSOOS 89 

SUPPORT PRODUCTS 
PLINK 86 - a program-independent 
overlay linker to 32 levels for al IMS 
languages. C86 and Lattice. $299 

l\Aullllink • MulOlasking 
PlintSl'I - Profile by roubne 
P~1bra11an • ll'IOrough 
PolyMAKE 
ZAP Commu.nic.ations • VT 100, 
TEI< 4010 emu1alion. lull ~fer. 

-----•l1]j:JiJ@j;l'j 

Advanced Trace 86 Symtlolic 

PCOOS 265 
MSOOS 299 
MSDOS 85 
PCDOS 65 

PCOOS 65 

PCOOS 149 
Atron Debugger 10< Lattice, MSFTN PCOOS 369 

Pens.cope Debugger · PCDOS 269 
Pltx Plus Debugger MSDOS 299 
TRACE86 debugger A.SM MSDOS 115 

Noie All pr«$ sul>je(I to cnange ... tn0U1 •Ot>« 
Menuan 1nincl Some pnces are $pe,iils 
As<aooulC-OO•ndPOs .l.lllD<mill soiva.,111r 
UNIX IUIUClem.!f or Be• Lalls 
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i ome\ hat easier to read than Big i one interesting bug. It won't hang 
KAT' B si e _ the U IX PC came up. There's a hang-up command. but 
with a buil -in two-line modem and when I invoke it. the machine repo 
communications software. r m neither tha it can hang up only active calls. 
a C hacker nor a Rogue player. and I Th problem i tha lt is i11 an active 
wan ed to use the machine for some­ cal l. 
tfring ; communication seemed Second. you muse tell the U IX PC 
natural. \ hich of the two incoming phone 

l still use it, and I like it but there lines is for data and which for voice: 
----------------------------~ 

OEMS: Let Systems S1.ra1eg1es hel you cover me large. profitable 
marke1place or IBM" mainframe communie<mons Our softw re alJows your 
computer system to mutate fBM term1n Is. workstations and printers 

EXPERIENCE: A5 th fir to d velop 3270 SNA cmd 32 70 B1Sync sup· 
port und r UNIX:" Systems Strategies· expenence can 5<3Ve you developmenr 
1me and money Let us keep up w ith tile changing shades of Big Brue as IBM 

communrcarlons evolve 
BROADEST PRODUCT RANGE: We have the broadest rang or 

communrcat1ons sortware ava1Jabl for UNIX and non-UNJX nwonments. 
allowing m1rn and micro compu1er sys1ems ro communicate w rth mainframes 
or ne works using SNAISDLC or 81Sync. The CCITT X 25 interface is also ava11 ­

1e Our ramrly or producrs cans rve your grow ing 1nformauon ccess needs. 
now and 1n the fucur 

COMPLETE EMULATION: Systems Strategies proVld s a perfect march 
to Big Blue Our products mvlde fu rl SNA/3270. BSC/3270. SNA/RJE 13770) 
and BSC/RJE f2780. 3780. HASP) emulatJon Tile integrated Applicauons Pro­
gram Jm rface provides the capability for mrerarnve rran5<icnon processing. file 
1ramfer s and fulJy rmegra ed appltcanons across mainframe nd workStarion 
bound rres o IBM ost mod1fica11on 1s required 

PORTABILITY: Ari of our software 1s w ritten 1n ·c . using 1nremal d s1 ns 
and arch11ecrure which m ke the commurncauons and device emulation logrc 
independent of che hardware and operaong system. nd tl"lus eas11y portable 

Call or write today fo1 mor 1nformauon 
S srems Srraregtes Inc 225 W sc 34th Sr ew York. Y 10001 j212j 279-8400 

@ 

Systems Srraregies Inc. 

N 1-'GSC""1p.or> 

Experlence ... the main llnk In communications software 

.... ' "''Iii ' 
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nd !though you can-and indeed 
mu t-set up a pretty complete file 
berore you can call and make com­
puter contact. you cannot speciry 
wh ich phone line to use as the data 
line Instead. you must run the mouse 
about until you have told the machine 
har one line is a data line: after which 

you can't change it back to voice until 
you've hung up_ I'd prefer software 
that would let me specify what I 
wanted and work accordingly. Indeed. 
since the machine has a rather good 
in ternal clock. it would be no great 
trick to have it switch one of the lines 
to "data" at certain times of the day. 
or whatever. 

Worse. though. the only reliable way 
ro hang up is to physically remove the 
li tt le modular phone plug from the 
back of the machine. That's awkward. 
(I ve reported this to the designers. 
who as ure me that the next release 
will have it fi xed. So far. I've found the 
AT&T design team extraordinarily in ­
terested in u er feedback. We'll see 
how hi h up the policy ladder that in­
terest extends. eanwhi le. Shift-Exit 
will hang up a data line. l don't know 
why that wasn t obvious to me . . . I 

The U IX PC comes with tons of 
documents. You don't really need 
mo t of th m because the built-in 
oftware has plenty of help files and 

menu prompts: l never had to open 
a document to set my communica­
tions files and such like_ You should 
read at lease the opening chapters. 
though One of the first things the 
documents tell you is not to turn he 
machine off if you can help it: but i 
you must do it. go through a shut· 
down procedure. That's all very well. 
but power is not always reliable. par· 
ticularly when they're constructing: as 
luck would have it. not long after I 
started using Bellerophon. someone 
tripped a circuit breaker. 

It almost drove the machine nuts. 
When you turn on the U IX PC. it 
boots automatically: but it's a long 
procedure. nearly five minutes. One 
thing it does-or says it does-is to ex· 
amine the riles to see that they're in· 
tact. After the power glitch. Bellero· 
phon powered up and said it was 

(wnfim1ed) 
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THE PERSONAL CHOICE 

[)FALL IBMCOMPATIBLES 


Facit 4509 has all the benefits of the standard normal use. The ribbon lif is also very long. It's 

IBM PC printer. And more. good for over 4,000,000 characters. Part of our 


reliability plan. 
W'hat benejit.s? 

Different fonts, bold, underline, pin graphics, What reliability plan ? 


etc. With a print quality that can either be Lik all Facit print rs, every 4509 is subjected to 

medium resolution one-pass or higher resolution rigorous pre-delivery tests and quality control. 

two-pass (vertical bold) . Pound for pound, we use more metal in our 


All the features provided by the IBM/Epson designs than other makes. This is true for 

and Epson RX80 command sets. But with a higher every PC printer in the Facit family. 

throughput 
 What Facit family? 

How high? A family of PC printers that meets your 
60 full 80-character lines per minute. With requirements. Whatever they may be. At highly 

lasting print quality. competitive prices. 

For how long? Printer~ How competitive? 
The printhead lasts over 100,000.000 Perfect T Find out.from your nearest Facit 

characters. Thi.s equals several years of representative. 
"/II \ J n (J tn1d rm (uk of /11 trr11 ar,mwl 
!~ 1t.~ HU\\ \ foi°.irJ NC' ( orporal/• •'1 l=ACIT 
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Program Editing "With 


is More Productive and Less Frustrating
becau e it \.\ill work YO R w y: BRIEF legantly integral : 
· 	 A hl~h - level. readablt• Macro 


Pro rammin Lan uac-:--Tlows 

c·u · toml1.atlon for pro/.(ramml n~ 


lan~ua~t's . . . omplt'te . u nl lmlled 

variable . el<". 

• F:dH multiple rile · of unlimited size 
12 Me~ is OKJ 

USpt'nd BRIEF lO t' ,~t:l'Ull' . e xit to 
• Mulliple Windows on ~neen with DOS · run another proi.tram Olke a 

difft'rf'n t o r saml' nle . fr ,l!ment . e t<'. compiler. dtr. REF. DIFF. or 
• 1\ 	bon -fide UNDO s t;wk l up 10 300) DEBUGI then reslJmt> BRIEF 


of all o crations: delet ton ·. read in ' 


flles. eart·h . translatt' , more 
 ompilcr- pc<:ific upport llke auto 
FREE WITH ORDE R: Be. t of HRIEF Indent. ynt ai ('!wck . c·ompllt· wlll1 ­
Munos" - 1ndudes Fortran. C. in BRIEF 
'c11l'ula1or 'all be orl' I I 130 5 For P . AT. and eompatiblt" . 

Only 195 ~· 
full rierund 1f not ·a11 · fi d in 30 da\' .135 B Wa,tun •ton St . i\urwl'll . MA 02061

ALL 00· 2l ·2492. . t 7 -fi5' - 1571 

PROLOG-86TM 

Become Familiar in One Evening 

hor ugh tut nal\ arc de igned to help learn the PROLOG language qui kly. The intera · 
ti'e PROLO . 6 l111erpre1er gi e immediate feedba k . In a f " hours you wi ll begin 10 
fee l comfonable " ith it. In few day you are likel>• 10 know enough to modif>' me of the" 
more ophi tic:ued ample program . 

ample Programs are Included like: 
• an EXPERT Y TEM 
• a ATURAL LA G AG I TERFACE 

(it gcncra1c' a dB Ell " DI PL Y" co1nmand) 

• a GAME (ii lake' le~ than I page of PROLO • 6) 

PRO 0 P E Ideas and Application Q ICKLY 
cnou' dc,cl pmem o c pcrimental y tern and prototypes i' praclkal "ith the foll 

'> ntax of PROL G- 6. I or 2 page\ of PROLO j., of1en lil,e 10 page in " .. . 
Pro~rnmming El..perience is nor requi red bu1 a logi al mind i . PRO • 6 upport\ !hi.­
de c10 T ND RD. 

, n· linc hdp. I ad di1or . 
tern\ . 

FR E \\Ith order: " Be 1 f Prolog· 6 Program "-<:onte I entric\ include: a pnma1e ex­
pert Y'>tCm, an automobile c pen 'Y' tem , a bl h wor ld natura l language \te rn, etc. all 
before N Hntber 30. 

Onl JJS·B Wa hina ton 1.. 
125. 	 Nunn ll , Ma · . 0206 1 5olution

Full refund if not 	 617-659- 1571 ~5 ystemsa1i fied duri ng 800-821 -2492 
fir. 1 30 da . 
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checking the riles: began to talk o 
it elf: flashed a screen full of garba€e . 
and rebooted. to go through the 
whole procedure again. 

This happened 14 times. I tried shut­
ting off the machine (of course 
couldn' t use the shutdown procedure. 
because to use that you must success­
fu l ly have booted!. the Reset button. 
and dark and powerful ma ic. o 
help. Then . as suddenly as the prob­
lem began. it was gone. and Bel­
lerophon asked me to log on. Ir hasn't 
been turned off since. It hasn't 
glitched si nce. either. although every 
now and then. as it sits there. it will 
uddenly begin furious accesses to 

the hard disk. Lord alone knows what 
it talks to itself about. 

Despite the awkward hang-up pro­
cedu re. I prefer Bellerophon to Bi 
KAT for communications: this may 
have more to do with the locations of 
he two machin s than anything els 

but I don· think so. ostly I jus like 
the machine. which seems to be 
everything the Fortune 32 ever prom­
ised to be. only he U IX PC has real 
working U IX and the closes thing 
to a u er-friendly U IX hell that Ive 
ever seen. 

I would prefer a longer (or less stiffly 
coilecH keyboard cord. You're not sup­
posed to turn it off. ever. but there is 
no automatic screen blankout such as 
you find on good terminals like the 
Ampex . There's no auxiliary power 
outlet Despite such minor an· 
noyances. all in all it's a handsome 
and impressive litt le machine that. 
given some decent software. may 
become very popular Ashton-Tate 
and other software houses have an­
nounced their intention to support it. 
and here are lo s of U IX hackers out 
there who' ll love this little beast I'd 
say the chances for a flood of soft­
ware are pretty ood It' hard to 
predict hits in this busines . but AT&T 
will inevi ably have one someday. and 
this just mi ht be it . 

OPTIMIZING THE LASER PRINTER 
I've had Applied Creative Tech­
nology·s Printer Optimizer for a cou­
ple of yea rs now. Mostly we used he 

lco111i11ued1 



To Order: 
Write or caU Toll·free (800) 431·2818 
(N.Y.S. tt1ident1 call 914425·1535) 

• add $3 for ~ n UPS.,..,. 
• add $4 for C.O.D. or non.uPS ar0> ~ 

• add~ to CANADA ot MEXICO 
•add proper poot.ogo •~• 

Inquiry 151 
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MAKE THE CONNECTION • • • 


Our Connection systems will solve your problem 
of trying to read and write diskettes or tapes from 
almost any computer system using your PC. 

The Diskette Connection is a hardware system 
that enables the IBM PC or compatible to read and 
write most 8 inch, 51/4 inch, or 31/z inch diskette . 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CP/M, DEC, Honeywell, Univac, 
IBM 3740, Sil , S/3, S/23, S/32, S/34, S/36, and S/38. 

Our Word and Typesetting Connection programs 
use IBM standard Document Content Architecture 
(OCA-RFT) to transfer document files between 
most word processing and typesetting systems, 
including Compugraphic MCS, CPT, Displaywriter, 
OS/6, Multiset, NBI, Quadex, Xerox, and Wang. 

EE AT COMDEX RIVIERA .#8724. 

Our Tape Connection system will read and 
write IBM or ANSI standard Yz inch 1600 BPI 
magnetic tape. A full size 2400 foot tape can 
store a 45 MByte file and be written in 6 minutes. 

Since 1982, we have supplied thousands of 
systems to customers around the world, including 
IBM, NASA, AT&T, Kodak, and General Motors. 

Our specialty is conversion systems and we can 
provide a solution to your problem. Call us today 
to discuss your requirements. 

This ad is one of a series featuring NASA missions. 
For a free poster, send us your written request. 

Box 1970 Flagstaff, AZ 86002 
(602} 774-5187 Telex 705609 
Inquiry 117 for End-Users. lnouiry 13 for DEAL RS 0 LY. 

. . . FLAGSTAFF ENGINEERING 
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Optimizer as a printer buffer. That is. 
among other things the Optimizer is 
a box full of memory that your com­
pu er think is a very fast prin er The 
computer ends out the pr int job ar 
9600 baud or more: the Optimizer 
tores it in up to 2 56K bytes of mem­

ory and doles it out to the printer at 
the printer's normal pace. The resulr 
i that pretty soon the computer 
thi nks the print job is done and 
reports for other duties. 

When we got the Hewlett-Packard 
LaserJet laser pr inter. I saw no real 
n ed for the Optimizer because the 
La e Jet works at 9600 baud anyway. 
That wasn"t very intell1igent. The 
Printer Optimizer is a lot more than a 
printer buffer. 

Trivial example: Don Castella from 
the Chicago outfi t Disks Plus came 
o er the other day to show me a new 
machine ba ed on the Ampro Litt le 
Board. Came time to connect to a 

printer. We had two choices: serial or 
parallel. Parallel is simple enough. but 
the cable wasn"t long enough unless 
I wanted to move the Laserlet. which 
I didn't. Serial connection is usually a 
black art-except that with the Printer 
Optimizer it isn"t. because all the pins 
of the RS·232C cable are switchable 
inside the Optimizer. making it a snap 
to connect up nearly anytfiinq. It took 
Castella about two minutes to get 
things humming. 

That. however. isn't the real value. 
The LaserJet has some fantastic capa­
bilities. Plug in the right font cartridge. 
and the LaserJet does some really 
fancy printing. provided. of course. 
that you send it the exceedingly com­
plex series of control and escape 
characters to tell it what to do. 

With the Optimizer thars simple. 
The Optimizer has a keypad on the 
front you use that like a telephone 
auto-dialer. except that instead of 

telephone numbers. you program in 
the various escape sequences to con· 
trot the LaserJet For example. you can 
set things up so that you dial ·· 1•• for 
Courier 10 pitch. ··23.. for boldface. 
"4 5" to print sideways. and so forth . 
Tim Wilde. president of Applied 
Creative Technology. has written com· 
plete instructions for how to do that: 
they now come with the Optimizer. 

There·s more. You can program the 
Optimizer simply by sending it a plain 
ASCII (American Standard Code for 
Information Interchange) text file from 
your computer: meaning that you can 
have as many different sets of auto­
dial codes as you like. each stored on 
disk. The "programming language" is 
absurdly simple and has provision for 
comments so that it's simple to give 
orders to your printer. Examples: you 
can enter a translation table so that 
you can make the LaserJet do things 

1co11 tinutdl 

Eco-Ol8 t.oc.(J) a.mc-
Seive 13 11 13 

44Fib 58 46 
13 Dmf 13 -

~lli 21 2!I 'P 
Pria: '49 .95 '500.00 '395.00 

The E Q$0f\ EcO" compiler for I.he 8088 aod M DOS is llOinl! to set a oew 
tondil rd for rrice and per!orrrumce. onsider the evidence: 

t 11 Compuln Lona...gr. Feb., 19115, pp.73-102. Repnnled hy perm i:S.Sion. 
Ee< Rel 2.20.on lB I w1th2r101>1»•d1 . Z56K. Benchmarks !rom f'eb.• 
l 5 Computn L&nguag0­

Ec<>-C88 1ndu<l~ : 

*All uperalol'li •nd d.>!• t>iies le cert bot fie lW.1 

• Error messal!t's in nglisli with ~ numbus ttlat afettn e th~ C 

Progfammlng G11iM • a aal plu 1f )'<m'rt JUSI getting tarted 1n C.
• o,·et 170 libnl')' function.. inc luding color and transundenials 
• New Library funct10n lo.-ln2tinll '™'m<>r)' as a file 
* llser-selectabl Mor BJ outrut Ino ~mbler required I 
• 7 surpon w1lh 7 .s<nsed at runtime 
• tcand "m1n~m• e" forc .Y<:omp1I lw11hsourc I 
• 	fast .ellioentcodefor•ll IHM·P . T. T•nd roml'Olibl0>u•ingMSOOS2.I 

Ot l•l<r 
* Complete user's manual 

If ordtrrvd 1<1lh lh comp1lcr. the library sou rce code lucludmg tranKtn· 
dental l 1 SI0.00 and h I I file handl<r Ill published in th• C 
Pro£rammu"• Libney, QueCol')l/ in ORI fomu11isan additional $15.00.Pl~ 
dd 54.00 for h1ppml\ and handhna. To orileT, coll or write: 

we·~ continually impr"'-ed Mi rost.al since ii \\•as introduced in 1978. and 
the latest reluse includes many new leatu,.... you\•e wante<l . 

lnler.ich,.., and Batch l'roceMing 

ExpandN Data Management 
Sub>)'Slem with ew Data 
Tr.iru;form.s 

R admit d31a file i:reatw t>)' <Kher 
program$ le.ii. Lotusl 

3 I~ ofAnal)'Sls of Ilaria nee 

Time ' nes 

Crosstabs and Ch i-Squart 

f';ictorials, Pennutation.s. and 
Combinations 

Hypothui Tests 

Data .,,.., that an ex.ettd memOI')' 

Multiple !!egression I includong 
tepwise l 

caUerplots hn ludinl! be I 11 
reer · ~uni 

Condation Anal~'S is 

12 onparametn t ls 

Probabol1t D1 tnbut1ons 

Oescripm tatr ti s 

Easy Insta.Uat1cm 

M1crostars algorithms h•"• bttn de~igned 10 pre- nt nu men 0\-erflow errolli 
and yield unsurpaSSed accuracy. Microsut' rrice i $375.00 including the 
user's manual and iu>'ailable onhe Z . . CP · and CP/lor • 
CP / M . MS-DOS. and PC-DOS. To order. call or wnt• 

Ecosoft Inc. 
6413 N. Collt-g,, wnuc 
lndianaPQlis. I 4 ·220 
1:1111 255-6476 • ·J0 -4:30 

Tr<idem.ui..: E 1>- 88. Microstal (Etu.<nll I. CP / M (Digital Research I. MSDOS !Microsoft). PC-DO [IB~U. Z80 (Zilogl. 8086. ClntelJ . • 
Inquiry 125 	 OCIOBER 198S • BY T E 121 
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..­ THE BEST PRICES'. 

..- Nexl day shipping on all in siocll 
uems 

..­ Free easy access ord r 1nqu1ry 

..- Orders rrom outs1d 
Pennsylvania and NE!'llada save 
state sales lax 

..­ Free lechn•cla1 suppon wu our 
lactory 1ra1ned 1echnical s1a 1 

.- There IS no 11m11 and no deposit 
on C 0 0 orders 

..- Tnere's no exlra charge or 
using your cred11 card . Your card 
•snot charged un1tl we ship 

o wa111ng pe11od lor cashiers 
checkS. 

..- We accepi purchase orders from 
qualified corporallOOS SubJK! 10 
approval. 

..­ Educa11ona1 discounts available 
10 quahll&d 1nS11t ut1ons. 

..­ FREE CATALOG M EMBERSHIP 

1-800-233-8950 
In PA 1-800-242-4215 

CUSTOMER SERVICE 
& TECH SUPPORT 

1-717-327-1450 

477 East Third Street 
Wilhamsport. PA 17701 

1i.1 EtJ1f?ER DIR CT .._,..,R ET1NG ASSOCl4TICN 

CREDIT CARDS 

"="' 1 ~11 - . 
[-~ J Inquiry n t ~ 

' SHIPPING _ ..o... 

Add 3°11. minimum S5.00 shipping 
and handI1ng on all ord rs Large 
sh1pmen1S may rnquire add•honal 
c harges 

All 11ems sutiiect to avadabi11ty and 
p11ce change 

be ub­

1-800-268-4559 
Other Provinces 

1-416-828-0866 
In Toronto 

2505 Dum111m Drive. 
Mississauga. Ontario 

Canada L5L1T1 

AU prices shown are lor U.S.A. 
orders. 
Call The Canadian Ot11ce for 
Canadian prices. 

t 30XIE l128K)..............."''""'CALL 
!i20ST (5 12Kj.............. .... .....CALL 

02~ Do" M rm1 P,.nrttt 

"'!Ii'"' l•~*ffU Q1,,1;t1 I .. fT1'1H!t 

APPLE 

lie LC0 01~a 

CAtL 
CALL 
CALL 
CALL 

(ccommodore 

t1H Com~vltr.............................SNEW 
Cl571 !DIM Dr!"' fGI' Clll) ............. SNEW 
C1902 IRG8 13" llloailor tor ClZl~.... SNEW 
t 1'70 Modt lor C l29l ... ... . . . .. .... SHEW 

C l.5-4 1 Dr Drow 
C 1530 Dalaselle 
M-001 Dot Aatnx Prinle< 
MCS 803 Oo Mam 
Ct?02 Color Motl11or 

C\660 Au1o Modem 
DPS 1101 Dai~ Pr1n1 r 

$199 00 
$149 00 
$199 00 

S39 99 
$169 00 
S1?900 
$199 00 

$5999 
$339 00 

Siar Raiders . $4 99 
M1SS11e Commal'd $4 .99 
Defend 1 

~ 
S4 99 

Galax1ari Sol 99 
Dig Dug 'r'>'" ~\'ii $4 99,_. 
Don ey Kong $4 99 
Jo'™ $4 99 
EM1em F1on1 $d 99 

BOARDS FOR ATARI 

Axion 3Z 
Axion 4811 (400) 
A•IOn 128K 
Bil 3 Full V1!1w Bil 

....$39.99 
S69.99 

$2699S 
.S169.00 

Macintosh Software 
Lat.us Jazz 
Mlcroaolt E.cel 
Mlcroaott 6 "51ness Pak 
l.fvln11 Yld•ol• KI 

CALL 
CALL 

$375 00 

Thin Tank 512 $159 00 
Manll•ll•n Ready Sel Go S79 99 
C,.lfhlon Oovokrpm•nl 

ae s .,.,11 S69 99 
Mono11••m DOiiars & Sen S99 99 
l'oachlr•• Ba<:k o BaSlcs · Gl.S109 00 
PFS Fili>& A@poo tNew Ver ion)S129 Oil 
Silicon Be•c h A•rborn S~ 99 

~ISofl'Watt 
F leet Sysiom II w!Splll,.. $49 99 
Tn.,a Fever m 99 
Word Pro • Plu$15 Plu~ &acn 5239 Oil 
Info Pro S179 Oil 
Adm1no5!ra1or S399 00 

BRODERBUND 
Tlie Prml $hop 

F1111 f64J 
Repofl 164J 

$2999 

$59 99 
S.49 99 

PRECISION SOFTWAllE 
Superb <e &4 S.5-4 99 

PaperChp w/Spell Pack 
The Consul1an1 DBMS. 
Bus Card II 

$79.99 
. ... $69.99 
... $139.00 

80 Col Ol&piay ........ ................$129 00 

ASr 

$59 9! 
..$189 9! 

...$259.0C 
..~oc 
S3990C 

$139 CIC 
$389 ()( 

S3S9 OC 
$629.()( 
$1 49 oc 

S89 9! 
$199 CIC 
$309 ()( 

Reac 1200 Baud H I C rd 5399 oc 

nw ffilCROBITS 
MPP-1000E AO/AA (AUml $79 9! 
MPP-1064 AO/AA (C64l $69 9! 

NOVation 
Smart Cai Plu5...... $319 OC 
J·Cal .. S99 95 
NO\laliori 2400 .. ... , CALL 

Apple Cal II••.••..... ··•·· .$229.0C 
212 Apple Cal 11. ..... $379 OC 
Apple Cat 212 Upg<ade ... 5229.0C 

acmOdem ... . SJ 19 oc 

~ 
Ouadmod&m II 
300/1200 .... $339 oc 
300/1200/2400 $499 oc 

TIEU:U:AllNINQ 

C64 300 B"ud .... IC!oseour) $39 99 

GRAPHICS 

9 11oala 
ISM 58999 
Apple/Frankl.n S79 99 

• Polaroid 
P en& S1299 oo 

PORTABLE COMPUTERS DISKETTES DRIVES 
F,4~ H E W LE TT maxell. 
Ii:~ P.0,Cl(ARD 3 •7 ' SSIOD 

•i1CV $189 99 3' , ·· DSIDD 
$39 99 
$54 99 
$17 99 

S2J 99 
$4• 99 

4 CX 5249 99 5' • M0.1 wlHardC85'! 
HP 71 B SA 19 99 ' 5" M0·2 wlHardcase 
HP 11C $62 99 5' • MD·2·HD for AT 
HP 12c11 sc11 sc sa9 99 
HP 750 S 4900 
HPIL lodule S 99 
HPI L Cas!ollne 01 Prin1 ' $359 99 
Card Reader 5143 99 
E •H!Ml!<l Func11on Modu t $63 99 
Time oou1e S63 99 

We •toC"k the full lln• ot 
HP ca1c ..1a1or produc t• 

1'11£C 
CALL 

1 Comµu1e1 52 00 
Onv $599 00 

F'C 8:121 A l nerm I Pr nrers $ 149 00 
PC 1128 A Data Rocord ' 599 99 
?C 8201 ·06 8K RAM Cn1os $ OS 00 

SHARP 
s s 9 
$ 59 99 
s Cl9 99 

PC· !;OOA S 65 99 
PC 2SOA :088 99 
CE 12~ Ptonl 11 Cass.e11 5128 99 
CE 1 50 Cota< P nl"' Ca•sene S11 1 99 
CE 161 16K RAM $ 134 99 

1•J ~rba1im. 
S' • SSJOD 
5'• OS/OD 
OoSk An lyl r 

•·: {. i.J: :.:.1 
Elopt>anl 5' , .. SSISD 
e1epnan1 s•. SS/OD 
Ell!0~1 5'< OS/DD 
El&pnani Pr@m1um OS/DO 

T";/ 

5 1,. •• 05100 Floppy 01 
tBo• ol 101 

$21 99 

S29 99 
S2• 99 

$13 99 
$15 99 

$16 99 
$23 99 

$25 99 

DISK HOLDERS 
INNOVATIVE CONCEPTS 

Fl1p-•n·Hle 1 O $3.99 
Fl1p·m -F1la 50 ..••$ 17 99 

Fl1p-1n-F1le 50 wnoc S24 99 
Fl1p-1n-F1le (400/800 ROM) $1 l 99 

AMARAY 
Tub SV. " 

PC S1or 

HARD 

~ 

mtl.i.'l()ii.'l'itJt"" 

CALI 

5 meg Remo­ bleilnr rnar $1399 OC 
10 m F,.ed/ ln1ernal $ 1249 OC 
5 meg 5 R mo-abte/10 F,.edS2 149 0( 

25 meg 5 RemO\labl 120 F••ed $24 O< 

i -M:GA· 
10 meg s..moutll Bo• ...........S 1999 00 
20 meg Bernoulli Box..... . .. $2599.00 
5 mag ··MacNoulll" ... $1 499.00 

' 

T.&UGIUUI 
TICM__.U- -·· 

12, 25. 35, SO, 80 rneg IPCJ 
... ...... ....... from $1499 Ol 

Alarl GT.. 
c.64 GT 

Al 5 Apple 

FLOPPY 

iNous· 
....$219.0C 
.....S2290C 

A2 A~le .. 
$179 0( 

$179 oc =u ..,;,;; 
SO I C-64 St"llle..... ..$219.0C 
S02 ~ Dual ......... ... ... $469 OI 

landan 
320K 5Y• " [PCI............. .. ... $119 0( 

TllAC 



300 Green ... S129.00 
JOO Amber $ 139 00 
310 Ambc< IBM·Plug ......... $169.00 
Color 300 ComPOS1le $179 .00 
Color 500 CompoSlteJRGB , $389.00 
Color 600 Ho.Res (640"2401 .• $399.00 
ColOr 700 H• Res (720x240) .•.. $499 00 
Color 71 O Long Phosphor $579 00 
ColOr 722 IBM Ennanc.d .... ..$579.00 

(~) 
12" Ambef/Groen ComPQSlle .. S'99 99 
12" Ambef/Groen TTL. . (ea.) Sl 19.00 

Pt/EC 
JB 1260 Green .......... $59.99 
JB 120111205 .. (ea) $99.99 
JB 1270 Green .... .....$139.00 
JB 1275 Amber ............,, ........ $149.00 

JB 1280 G TIU1285 A TIL. .... $149.00 
JC 1410 RGB ........................$669.00 

f!\INC.ETON 

MAX·12E Amber ...................... $189.00 

HX·9 9" RGB........................... $469 .00 

HX-9E Erihaneed ..................... 5519.00 

HX·12 12" RGB ...................... $469.00 

HX·12E Enhaneed .................... 5559.00 

SR-12 HI-Res .....................5599.00 

SR·12 P Enhanced .... .. .$649.00 


eTAXAN 
115 12" Green Mono ..... . ..$119.00 

116 12" Amoor Mono .......SI 19.00 

121 Green TIL..................... Sl39.00 

122 Ambet' TIL ....................$149 00 


420 HI-RO$ RGB ~BM~ ...........S42!UJO 

440 Ullfa H1·Res RGB. ............ s.559 00 


~ 
8400 Ouadchrome J ........ ..$479.00 
8410 Ouachtome H .• .. ... S429.00 
8420 Amberc:hrome .. $17900 
8500 Ov...:I S<:reen. . .....$1•99.00,.,. 

ZVM 1220/1230 ..............(ea.) $99.99 

ZVM 240 IBM Amber. .......$149.00 

ZVM 130 Color.. ....... .. ..... $269.00 

ZVM 131 Color . . .............$249.00 

ZVM 133 RGBIC<>lor...............$429.00 

ZVM 135 RGB/Color ................ $459.00 

ZVM 136 AGBJColor ................ $599.00 


INTERFACES 
AST 

Munl 110 (Apple 11) ...... . ........ $189.00 


~ 
Graphcard , • ... . ..579.99 
Senall Card ... 599.99 
MICrobuUer II+ $169.00 
MICroll\Jffer :l2K .................. 5189.00 

Mlcfolazer lrom $139.00 
Elazer (Epson) ............. lrom $79.99 

iOranqe ITikro 
Grappler CO IC64).. .•. .. .......599.99 
Gr;i,pp11r • (Apple) ................ $89.99 
Clr~ttr 16K + (Apple) 5159.00 

DIGITAL DEVICES 
Ape Face (Alari} .549 99 
U·Pnnt A (Alan) ......................... S!>l .99 
U·A161"Sutfe< (Atat•I .................. $74.99 
U-ca11 •ln1el11!-~e (Atari)...... . ... $39.99 
U-Pnnt C (C64) ..... ...... ..........$49.99 
P-16 Print Buller ... $ 74,99 
U·Pnm II ApPle lie. ................. ,$89.99 


TYMAC 
C64 Epson......... ...... • ...... ..... $59.99 
C64 Okodata .............................. ,59.99 
C64 Ster..... . .........................$57.99 

A40 CALL 
LBP·8A 1 Laser ... .CAU 

ClTIZE 

MSP-10 (90 col ) .................5299.00 
MSP· 15 p32 col.)... ...... . $429.00 
MSP·20 (80 col.) ...................$469.00 

MSP-25 1132 col.I...... , ........$S99.00 

C.IT'OH 
p,OWtllet 7500 ........ •......$219.00 

P1owr11er 8510P .....................S299.00 

f>rowrJH!f 8510 NLO..... ......$329.00 

Prowmer ISSOP ....................... $449.00 

St-ntEK H>·30 .... . ........ ......$459.00 


COf'OnCI 
Lazer LP-300......................$2799.00 

DIABLO 
D25 0BJsywheel ....................... SS49.00 

530-109 OaJsywheel.. ............. s17 49.00 

0801F Oalaywt>eel ......... ,,,,,,, ... , ... CALL 


~ter 
2000.... . ................................ $749.00 


EPSON 
LX4l0. LX-90, FX-115, FX-185 
JX·80, DX-10, DX-20, so 2000 
HS-80, HJ.ea. Homewrilet 10 ....... CALL 

JUKI' 
6000 Letler Oual1ty, .......CALL 
6100 Lener Oual1ty ..................... CALL 
6300 Lener Quality................ .. .. CA.LL 

Pt/EC 
8027 Tu1nspor1able. ............5299.00 

2000 59,..,,. _, ............$699.00 

3000 Series............................$1099.00 

8000 Serles,. .......................... 51449.00 

ELF 360 .................................. . $449.00 


84. 182. 192, 193. 2410 ..............CALL 
Ok1ma10 10 (Specify C64/Atari)$189.00 
Ok1mate 20 llBM) .......... ... ... ......... CALL 

OLYMPIA 
NeedUJpoln1 Dot Matrb ............. 5299.00 
CompaCI A0............................ $339.00 
Compact 2 ............................. .. $369.00 

Panasonic 
KX1091 .................................... S259.00 

KX 1092 .................................... $389.00 

KX1093 .................................... $479.00 


Ouiid)el ....... , .. , ......................... $399.00 


Ouad Luor.................................. CALL 

~-

~ Sill£ER-REEO 
500 Lener Ouallly.................... 5279.00 

sso Lener Oual~y.................... $419.00 

no Lett"' Oualrl'f .................... S7S9.00 


SCMOC IC64 lntel1ace) .... .......... SNEW 

SBISOISG/SR Selies.... .............. CALL 

Powel'IYJ)e Letter Ouallty ............. CAU. 


'lexas Instruments 
Tt850 ....................................... S529.00 

nsss .......................................s799.00 

TIB65............. ....................... S1049.00 


TOSHIBA 

Configured t .o your 

specfflc•tlon.


C•ll for Best Price! 

l•M.PC. l•M.PC II, IBM·IT, l•M-AT 


SOFTWARE FOR IBM 

~.'.'!.J:'!Y.'.\ 
El$C!nc Desk IBM·PC ............... $199.00 


...rn )JX ·l:'\TI: • 
Fr~mewi:irk , ....... ,. .................. SJe9.00 

dBase 111..................................$369.00 


I~ 
Tu.tho POU<;al J.0 .............. ......... $49.99 

S~lck ....................................$39.99 


CPITllAI. POINT 

C·opy II PC·Bac·l<up.................... 529.99 


DICISION llHOUllC•S 

Chanmu1e1 .... .................... $259.00 

Signmaster ............................... Sl79.00 


FOX & QILLl!ll 
Ouickcode 111.................... ........ $169.00 


FUNK SOFTWAlll 
Sldeways ...... .. ........................... $39.99 


• I lar.'llf"l l Sollwi.m: Inc 

Harv rd Project Managet......... $209.00 

Tollll Project Manag<!r .............. $269.00 


Human EdgerM 
Commufncatlon E<lge...... .. ........$99.99 

Management E<lge...................$1 19.00 


Negotla11on Edge ............... .. .. ..$139.00 

Sales E<1ge••. iJ'iiiTiiiii......... s119.00 


Volksw'1Utr Ol.lluxe ................ ... $159.00 

LIVING VIHOftXT 

Thin Tank. ............................ $109.00 


•Lotus 
Sym~y.............................. $439.00 

1·2-3 ....................................... 5309.00 


MICA SOFTWARE 
anaging Your Money ............. $109.00 


l&.!f&li!J 
Crosstal XVI ............................ $89.99 

Microstul Rernote ....................... $89.99 


[WMlltl]Sbl 
R:Base 4000............................$259.00 

R:Sa.se 5000 ............................ 5399.00 

CIOUI 2.0. ........... . ............ ..... $129.00 


WOttlSlat , .. ~........ $249.00 

WordSti!f 2000+ ................... $309.00 

WordStar Prolessional ............. $299.00 


Word ........ ~...... $239.00 

Mouse............. .. ......... ... ........... $139.00 

Flight Slmulatot ...... .. .................$39.99 

MulllPlan..... ............. .......... .. .... $129.00 


llaJttM.wte 
Multi Ma.le Word Proc .... .......... $249.00 


NOUlllNON 
lntuil ............... ............. .. ............ $69.99 


NOllTOH 
Norton Ulllilies 3.0 .... ................. SS9.99 


Peachtext 5000............ ......... ... $169.00 

PeachPaek !GUAP/AR).. ...... .... $219.DO 

~-
rj8: 

Access... ........... ~!~............... ...$79.99 

WritelGraplllfila/Plan..... ... .. (e~).$79.99 


Repofl ............................ ........... . $74.99 

Prool, .................. ............... ....... . $59.99 


PlofeMiorl.al ~ 
Wordplu$-PC wl!km................ $249.00 


"ORSO" 

Prokey ........... ......... .... .. ....... ...... $89.99 


TN• SOFTWAM QllOUP 

Enable ..................................... $339.00 


SAnLUTI! SYSTEllS 
Word Petlect 4.0 ...................... $219.00 


.IORCIM/IUS
Ac:counllng 

APIARIGLJINVIOE ...... ..(ea.) 5295.00 

Suf)(!rCalc m ............. ............... 519'5.00 

EuyWritet 11 System ............. .. .$1915.00 

Super: Project ........... ........... .. ... $1915.00 


Sri 
Open ACC8$$. .......... ... ......... .... S379.00 


THOUQNTWAlll 
Trigger ..................................... 5289.00 

Sen. S&ll, Seti 

Tram1119 ................................sm.oo 

Application , .. ... ............. ........ . S 179.00 


saran (73001 
6300 ............ 

COfOnCI 
PPC400 Dual Pott e 
PPCXT 10 meg Ponablo.. 

PC-40022 Oual OeskloP .$1389.00 
PC400-H02 10 meg............... $1969.00 


l'ITITI X-TRA 

256i< , 2 Dtrv& Sys1em .............. CALL 

2561< , 10 meg Ha.rd 011..e Sys1emCALL 


0SA.NYO 

MBC 550-2 S111glo Drive........ 5699.00 

MBC 555-2 011al Dr<ve............$969.00 


MBC ns Portablo.. ...... ...s1soooo 

MBC 511 10 meg........................ CALL 

MBC 675 Ponable .................. CALL 

MBC 880 OeSl<.top.......................CAll
,.. 

PC-158·21 Single Des~lop... 
PC-158-52 Dual OeSl<.top...... CALL 
PC-158·53 10 meg Desktop....... CALL 
PC- 161·21 Slt1glo Portable .......... CALL 
PC" 161·52 Dual Portable CALL 
Z·200 (AT) ................................CALL 
171 (Ponable) .. .. ..... ~ .... CALL 

1:ia (TranSllQrtab ) .... ~<(; ........CALL 
148 IDeskTop).. ..~ ..... CALL 

.."'""'"'"'!l!l~"'l!!"!'-111! 

..Mi'1Miii11Wii111iiijlMaiiiiliilil' 
18' 

Six Peck Plus.......................... $239.00 

Mega Plus I I ..... ..................$269 00 

LIO Plus 11............. ........... .. ..$139.00 

Advanlag&-AT .......................... 5399.00 

Graph Pak ..................... . .... $599.00 

M0ti09rapll Plus.. . .. .............5399.00 
Preview M<lno........................$299,00 
PC Net Ca•ds...... .. ..............$379.00 
5251111 Qn.lme................... $799.00 
52~11 12 Remole. .. .... $579.00 
3780 Emulaloon Ciltd ............... $639.00 
BSC B1$ync ..... .... ..5489.00 

c::!c::clIAMA 3270 ............................... $879.00 

IRMA Prmt . . .......................... $999.00 


~VERE>E-
coior Card (Graphics Edge) ..... 5299.00 
Meglc Card 11............................... CAU. 

HER l't.t;: · 
Graphics ................. .. ............ $299.00 

Color ....................................... $159.00 


~ 
IOEAma. • ZPR, 64K. C. S, P.$229.00 

IOEAminl • YPR. C. $ , P .......... $189.00 

IOEAm1nlmax • MPA 128K ....... S229.00 

IOEAsha.re Sohwere ................. $219.00 

IDEA 5251 .................. .. ... ........$699.00 


MYLEX 
The Chalrman...... .................... $479.00 


PARADIS 
Modular Graphics Cal'd ......... ... $279.00 

Multi Display Card.... ............... $229.00 

Flve Pack C. S ......................... $159.00 


PER5YST 
Bob Board .............................. $389.00 


PU.HTitONICI 
Color Plus .. .............................. $369.00 


t1(!:~t: 
Caplain • 64 ......................... .. ..$199.00 

Captain Jr. l2Sl<,......................S279-.00 

Grapl!ics Masl.et.................. .... $469.00 


~ 
0Ullldl)Ol1·AT............................$119.00 

Ouadmeg · AT (128K) .............. $349.00 

The Gold Ouadboard. .............. $449,00 

The S Iver Q~rd ............ $239.00 

E•PAnOe<I OuadbOard .............. $219,00 

Ouad 512 + .............................5229.00 

liberty......................................$309.00 

OuadSprint. .............................. $499.00 

O<JadUnk............... ........... ....... $399.00 

OuadOolor 1 ............................. $199.00 

Quad.Jr. ExpanSIOn Chas$iS-.. .. $469.00 

Expansion Chass111 M&moty .....$199.00 

Chroriagraph ................. ,,, .......... $79.99 

Pa.rellel Interface Board ............. $64 .99 


http:S279-.00
http:IOEAsha.re
http:P.$229.00
http:519'5.00
http:PlofeMiorl.al
http:e~).$79.99
http:S1049.00
http:C64/Atari)$189.00
http:51449.00
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Lhat your tex t editor does not know 
how to do. You can even store a 

ra phic letterhead. wh ich the Op­
11m1zer prin out on command. All 
his stuff is s ored in a ba ery-b ckup 

memory chip nd ay until you end 
ln a new table. 

You can dial "landscape" so the 
La erJe prlnt ideway . .6 llnes per 
inch so that it does 66 lines on the 
page I ide\ I and print ut pread­
heet . Put littl form imo the La er­

Jet o tha t 1t prin t tuff in boxes. 
Overstrike Have tr nslation table 
that put a trike bar th rough the zero 
whenever it ee a zero. U e the Euro­
pean character et. Print the odd sym­
bol that he - erJeL knows but rhat 
most tex t editor cant rind. 

All that and m re. or cours . the 
Optimizer can also con trol an EC 
Spinwriter (which ha som odd alter­
nate character that m editors can· 
indJ or mdee any printer that wants 

special contro l and escape se­
quences. You program the Optimizer 
wi ha simpleminded stra ight text file 
that ha statements like (I - 27 . 40. 

05"1. you r computer doe n·r have 
to be abt to nd anything other than 
simple text. meaning that the Op­
timizer can cause the LaserJet to print 
stuf that you cannot display on your 
com puter screen and your computer 
cannot send ou t 

Another feature. valuable for Dis­
playWrite users: DisplayWrite supports 
only the EC 3 5 50. but with an Op­
ti mizer you can put in a translation 
t ble to convert the EC escape se­
qu nces to tho e dige tible by the HP 
LaserJet. 

Adapt printers to AutoCAD. Daisy­
wheel printers for the Macintosh 
LaserJet for almost anything. All pos­
ible with the Optimizer. 
1·ve known the Optimizer's secret for 

only a week. and already I'm begi n­

ning to wonder how I ever got along 
without it Highly recommended. 

BECCINC OFF. WITH JOYSTICK 
I said above that I never had more to 
write about. and it's true: but. alas. 
one thing I promised for this month 
didn't get done. I haven·r done a com­
parison of the HyperDrive Mac versus 
a MegaMac with the Corvus hard 
disk. 

Both work. and work darned well. 
Add the Omn iTel external modem. 
MITE communications software. and 
the Printer Optimizer so that the Mac 
can talk to any printer you like. and 
the Macintosh becomes a really 
powerful and useful critter. 

It's especially powerful if you have 
Microsoft Excel. My word. that's a 
great program. Longtime readers 
must know rm no MacEnthusiast. but 
if I had to do lots of spreadsheet 

icon11"ued1 

COlviPLETES TIIE EQUATION 
FOR COST..EFFECTIVE 
CIRCUIT SIMULATION 

IBM PC plus PSPICE equals And with PROBE graphics 
precise, mainframe-performance "software oscilloscop!!~ PSPICE/ 
circuit simulation of up co 120 TIJRBINE hardware accelerator, 

rransiscors. Des.ign in and user-changeable models 
mere minutes complicated options, your PSPICE micro will 

. ' ,-.... - _....._ ·.. circuits that used to take surpass VAX 111780 perfor­- --._,,,.;-.,...:; hours. Check performanc.e mance at a fi:action of the cost.5'' l :i.h 1 ~· . . 
-- - - - .::!. - under"real" oond.itions in­ Affordably priced at 

l=-'ltottm".:i:.~- cluding transient, temp­ $950.00, PSPICE completes the 
erarure, and frequency equation for success. Phone 
response, without co dy for details. 
breadboarding. "See"m>U· 
blesomt currents and 
voltages formerly too low 
m detect. Perfect each B 
circuic without gobbling Mi~im Corporation 
up expensive main· 23175 La Cadena Drive 

Laguna Hills, CA 92653framecime. 
7141770-3022 

VAX"' t..drmork ofO.gital Equ1pmm1 Corpon1ion. 

ISM·l'C b 1 cradrmuk or lncttnoclonal &.uiMil Muhl""'Co.poradon. 
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IT'S NICE TO HAVE 
AWORKAHOLIC 
PERSONALITY 
AROUND THE OFFICE. 

Re1ax. 
When you need hard oopy, 

leave the hard work to your office 
workaholic-a Datasouth printei:. 
There's a high perfonnance worka­
holic Datasouth for every hard 
oopy job around your office. 

Move mowttains of words 
and data with a never-say-die 
DS 180or a DS 220. Type out 
oorrespondence with aspeedy 
DaisyWheel 36. Or get an all· 
purpose Personal Printer to work 
overtime next to your desktop PC. 

And get personal support 
direct from Datasouth, toll-free. 

Set up an interview with a 
high performance workaholic 
today. Call for the name of your 
nearest Datasouth distributor. 

south 
H G H PERFORMANCE PRINTERS 
AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 
SALES AND SERVICE DISTRIBUTORS 

Datasooth ComptJter Corporation 
Box 240947 • Charlotte, NC 28224 
7041523•850'.Mlx 6843018 DASOU UW 

CAU TOLL FREE: 

1-800-222-4528 
Extension number 506 

Inq uiry 104 OCTOBER 1985 • BYTE 127 
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work. r·d use Excel even if I had to buy 
he Mac to get it. The IBM PC AT 

equipped with Lotus 1-2-3 may steam 
with power-a recent article about 
Lotus said it did. anyway-but I'll take 
Excel every time. One word of cau­
tion : I have a prerelease Excel. rve 
found no bugs. but I haven't done a 
lot with it. either. As usual. the docu­
ments could use improving. but Excel 
is so darned intuitive-it really does 
take advantage of the Macintosh 
operating system-that documents 
aren't as important as they were in the 
early days of this column. 

One great addition to the Mac is the 
Kraft Mousestick. This wonderful lit· 
tie gadget attaches between Mac and 
mouse. The mouse remains as before. 
but now you have a neat ioystick. just 
right for games and those who think 
mice mostly useful as cat food. The 
Kraft Mousestick has switches to 
make it lock into four-way or eight-way 
mode and a centering bias adjust­
ment. It works smoothly and unob­
trusively; great for Wizardry I and 
other games where you want to lean 
back in a big chair. Recommended. 

AMPRO LITTLE BOARDS 
I had met Don Castella at Atlanta 
COMDEX. His primary activity is put­
ting together "minimum" systems: 
and he was somewhat upset by all the 
space devoted to the Companion 

. (May. page 3131 because he was cer· 
tain that systems bui lt around the 
Ampro Little Boards were much bet­
ter. Worse. I found later. I must have 
been one of the few people in western 
civilization not to know about the Lit­
tle Boards; certainly my son Alex was 
surprised that I hadn't heard of them. 

The upshot was the visit to Chaos 
Manor by CasteHa and Bill Dollar. the 

' president of Ampro. Before they were 
done. I was impressed. 

Little Boards are small single-board 
computers designed to be the same 
size as a 5 V4 -inch disk drive. meaning 
that you can put together a full Z80 
machine. with 64K bytes of memory. 
disk controller. power supply. etc.. and 
sturf it into a tiny footprint. It's quite 
a concept. well-designed and well­

(co111i1111edJ
800/523-2702 or 6011467-8231 

Highwilly 603, P.O. Box 387, Bay 54\int l.o11i&, Mississippi 39520 
Telex: 910-333-1618 (BAYTECH) W)•Link: 6277·1271 Inquiry 34 
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THE WORLD OF PC UPGRADES 

''WITH THE PURCHASE 

OF ANY PC HARD DISK'' 

*FREE 
SOFTWARE 

SMEGA BYTES 
PROGRAMS INO.ll>E:: 
100 GENEAAL PUAPOSE 
100 DATA BASE JI 
20 PASCAL PAOGAAMS 
80 "C' PAOGAAMS 
ACCOUNTING PACKAGES 
ANANCIAL PAOGAAMS 
WOAD PAOCESSOA 
VTlOO EMULATOA 
AND FOR OllDREN: 
90GAMES 
1.Q. BUILDER 
WOAD PAOCESSING 
MATH 

-AND­
MUCH, MUCH MORE 
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made. Dollar calls his Little Boards 
power tools for designers": it's no 

bad description. 
Don Castella is a tool user. He 

brought out a fancy system with two 
floppies and a hard disk: it's still 
smaller than any single component of 
Zeke II. the machine I'm writing this 
on. Don Castella can put together 

systems ranging from the tiny 
minimum single-drive unit that sells 
for about $900. to the fancy thing he 
brought me lless than $2000 with 
Xebec hard disk). He has also scoured 
the earth to find good software. His 
Litt le Board systems come with ZCPR. 
XMODEM. and a whole fleet of other 
public-domain programs that make 

life easier for users. One of those. plus 
a good terminal. would make one 
heck of a good system for writers. 

As it happens. I'd received a new 
and improved version of WRITE. my 
favorite text editor. just before 
Castella arrived: and since WRITE is 
an 8-bit CP/M program. the obvious 
thing to do was put WRITE on 

-----------------------------. Castena·s machine and see what hap­

GOT AN IBM AND 
AN APPLE •.. 

NO PROBLEM. 
TURNOVER"" 

A "wireless file transfer" package for the IBM PC to APPLE II 
and back again . The Turnover is a firmware board which fits into 
any slot in your I BM PC® or compatible with software running 
under MS-DOS'". Turnover wi ll read, write and format APPLE II 
DOS 3.3, APPLE CP/ Ml!I, PRO DOS and APPLE P-SYSTEM Disks in 
your IBM PC. Leave your IBM and APPLE computers where they 
are. Simply bring your APPLE disk to work and transfer your file to 
a PC-D OS disk. Allow for modifications to text and data files. It's a 
simple, inexpensive, fast high performance alternative to 
complicated serial links and modems. 

XENCM:OPY PLUS,.. 
A "wireless file transfer" software program for your IBM PC and 

most look-alikes. Formats, writes to and copies over 160 ditterent 
disk formats. Another simple and inexpensive way to transfer 

data f iles. so22 w. Pico Blvd . ~~r1eX 
Los Angeles, CA 90035 ~ys1ems~.(213) 938_0857 

Al'Pl,fT~~l'\.US.••-·-dY-S.--lnc..__ 
~ IW\L~-... ...,_v.._. d 

pened. Therein lies a tale. 
I have new software from Viasyn. It's 

supposed to let the CompuPro 286/ 
ZBO talk to almost ariy disk format. My 
first idea was to take WRITE off the 
CompuPro and put it directly on 
Castella's Little Board box. 

No go. I do not have the latest and 
greatest versions of the new Compu­
Pro Concurrent software. What I have 
is impressive enough. and indeed it 
feels good to get back to the hard­
ware state of the art. but just at the 
moment the experimental software 
I'm running has a glitch in the 5 !A-inch 
disk department: I can't get it to write 
small disks that other systems read. 
The 8-inch drives give no problem. 
and the CompuPro with Concurrent 
is fast like anything. It's still my main­
stay system. Alas. though. it was 
useless for putting WRITE on 
Castena·s machine. 

On the other hand. Ampro Little 
Board machines can read a variety of 
disk formats. including Morrow. 
Kaypro. and lots of different Zenith 
machines. I certainly have WRITE for 
the Z-100. and. in fact. Zorro. our 
Z-100. has 8-inch disks as well as the 
5~·inch he came with . Aha. thought 
I. The job's simple after all. 

Nope. We let the Ampro format 
disks in Z-100 format. It does that. 
Zorro had no trouble reading those 
disks or writing to them: but the Am­
pro wouldn't read them. I then had 
Zorro format a disk and copied from 
the Ampro-formatted to the ZOrro­
formatted disk. No trouble. Software 
runs in the Z-100 from either disk: but 
the Ampro won't read what Zorro 
wrote. At this point something be­
tween despair and disgust set in. 

Enter my son Alex. who came over 
to deliver a new Zenith 19-inch color 

ICD11li"utd) 
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The First Idea-Processor For Programmers. 


Fast program entry through single keystroke statement generators. 
• Fast editing through syntax oriented cursor movements. FirsTime'M• 

• Dramatically reduced debugging time through immediate syntax checking. 
• Fast development through unique programmer oriented features. Has features no other editor has. • Automatic program formatter. 

FirsTime is a True Syntax Directed 1Editor. 
As the world 's most advanced syntax-directed 
editor, FirsTime lets you work with ideas by taking 
care of the low-level syntax details of your program. 
For example, you can generate complete statement 
skeletons with one keystroke. Move the cursor from 
one procedure to the next with one keystroke. Type 
in code, and it's instantly formatted (you specify the 
rules) . Type an error, and FirsTime warns you 
immediately. You can continue working if you wish . 
Later, you can use the search-for-error command to 
find the error and fix it. 

FirsTime Has Thorough Error Checking. 
FirsTime not only checks your syntax, but also 
semantics. FirsTime identifies: 
•Undefined variables, types and constants. 
• Assignment statements with type mismatches. 
• Errors in include fi les and macro expansions. 

To Order Call: (201} 741 -8188 or write: 

SPRUCE TECHNOLOGY CORPORATION 

P.O. Box 7948 
Shrewsbury, NJ 07701 

F11sT1me IS a trademark ot Spruce Technology Corpora11on • MS- DOS IS a 
11ademark ot M1c1osot1 Corporahon • IBM 1s a lrademar of lnlerna11onal 
Business Machines Inc • Turbo Pascal 1s a trademark ol Borland International 
• d8ase Ill 1s a trademark of Ashton -Tat 
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FirsTime Lets You Work With Ideas. 
The Zoom command gives you a top down view of 
your program logic. 

The View macro commandshows the expansions of a 

C macro while in the editor. 

The View include file command instantly shows you 
the contents of an include file. 

The Transform command allows you to change a 

statement to another similar statement, for 

example, a FOR to an equivalent WHILE. 


The Search for next error command allows you to 
find errors throughout your program. 

The Cursor movement commands let you traverse 

your program by logical elements, not just 

characters. 


FirsTime Works With Existing Files. 
FirsTime works with standard ASCII files. so you can 
edit any existing source files. 

FirsTime for Turbo Pascal $ 74.95 
FirsTime for dBase Ill $125.00 
FirsTime for MS- Pascal $245.00 
FirsTime for C $295.00 

In Germany, Austria and Switze rland contact: 
Markt & Technlk Software Verlag 
Munchen, W. Germany 
(089) 4613 -0 
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Thinking ofthe 

CLanguage? 


THINK COMPUTER 

INNOVATIONS 


The C language has rapidly become the development language of choice 
for applications ranging from Operating Systems to Accounting Packages. 
WHY? Its slrucll.Jred approach and extreme portabillly make it perleclly 
suited to today 's fast-paced environmenl. 

Of all of the C Compi lers available for PCIMSOOS, more programmers 
choose COMPUTER INNOVATIONS' CB6. WHY? Because it's part of a 
COMPREHENSIVE family of C products with an unparalleled reputation for 
performance, reliability, and stability. 

C86 2.3 C COMPILER 
C tor PCIMSDOS began with CB6 and today 1r remains perhaps th mo rso/rd. srable 

C Compiler ava1/abl E.ven competitor's ds show C86 as a consistent 1op level p rtorm r 
m benchmarl<. 1estmg 

Versron 2.3 oilers a host ol new fearures mcludmg source f I debugging suppart and 
a 40% boost m compilar1on speed Gall lor complete spec1f1cat1ons 
COST: 5395 UPDATE 10 2.3: SJ5 w/old diskettes NOT COPY PROTECTED 
CALL ABOUT VOWME DISCOUNTS 

LEARN C INTERACTIVELY WITH INTRODUCING C 
lnl•m1dared by rumors aboul the c/ifficvlty ol lcammg C? Nooe/ to rram your stall quK;i<­

/y? INTRODUCING c can help INTRODUCING c combines a rhorough, sell·pacod 
manual w11h a unrque C mrerprerer 10 ptCNlcle a fast. elf1c1en1 m /hod of I ming C 
Designed for both p1ofess;onal ana casual programmers. 11pro111c/es a comprehensive 
undersrand1ng of 1mporran1 C concepts such as standard K&R synra and operators. full 
srrucrurcs and unions. arrays. pointers. and data types Requires IBM PC, XT or AT w11h 
orie d1s1< dnvc and 1921< byt sol memory 
COST: S!25 · NOT COPY PROTECTED 

Cl PROBE SOURCE DEBUGGER 
Take advantage ol C86 2 3 source level debugging svpport with Cl PROB£ Cut down 

program development rime and save money.• Cl PROBE 1s t11gh/y economical yet has the 
features of debuggers costing far more 
COST: S225 · NOT COPY PROTECTE.D 

C-TERP C86 COMPATIBLE INTERP.RETER 
The C·TERP INTERPRETER 1s a lull K&R 1mplementa1ron that allows you 10 Wfll code 

nd ellecule 111mmecl1arely without lhc compile and linlc steps Once you have your pro­
gram nmnrng with c.rERP you can compile the code (w1thou1 afrerations) wlln CB6 lor 
last, ell1c1enr executable flies C-TERP requues 2561<, 512K ts recommendod 
COST: C86 vers ion - List Price: S300, Special Compvter /nnovalions Price 5250. 
Combined C86 & lalllce version - lis t Price: 5400. Special Computer Innovations 
Price S350. 

Start With Us, Stay With Us 
Computer Innovations offers a complete range or products that let you 

enter lhe C environment and create applications with the most advanced 
set of development tools available. Unparalleled tech support assures that 
you 're always at the height of productivity. 

a 
To order call: 800-922-0169 

COMPUTER 
INNOVATIONS, INC. 

980 Shrewsbury Ave. , Tinton Falls, NJ Om4 • (201) 542-5920 
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monitor he·d bought me at a closeout 
ale. I explained the problem. 

'Why don't you use Disk Maker?·· 
he asked 

"To do what?" 
To put the file in Lit I Board 

ormat." 
'Because I didn't know Disk Maker 

k11ew about he Little Board format. · 
"Well. it does... said Alex . and he 
roceeded to prove i . Di k Maker I 

incidentally. is a pecial-purpose com­
puter hat can translate 1u t about any 
disk format to just about any other 
Our i an S-100 board that resides in 
Zorro the Z· lOO and is connected to 
it m n box of both 4 - and 6-lpi 
!tracks per mchJ 514-inch drives: it can 
also take stuff off Zorro's 8-inch drives. 
Disk aker I is wonderf1•l 

Anyway. Alex put a lot of my 
favorite files into Little Board format. 
and we had no trouble putting hem 
into the new Am pro: and they all run 
fine Castella brought a new Ampex 
termina l to go with the Ampro com­
puter. I'd never seen one before. lt has 
a large 11 4-inch) amber screen. good 
keyboa rd Jexc pt that the Backspace 
key is in he wrong placeJ. and 
emulates severa l other terminals. in· 
eludi ng a TeleVideo 950. I like it good 
keyboa rd . good character set. and it 
talk to the Ampro at 38k baud with 
no hitches that croll about fast 
a my memory-mapped video. 

We used a copy of WR IT con· 
figu red or the Telew1dget. and it ran 
like a bomb. except for one glitch· in 
o rder to blank out the twenty-fifth. or 
tatu . line o the Telewidget WR ITE 

1 

fil ls it with paces. The Ampex ter­
minal automagically blanks out the 
statu line (unle s you ask for it): but 

you do load anything into tha t 
tatus line. it's shown in reverse video. 

Thi mean that the Am pex how 
those space as a bright line. Of 
cou r e. the simpte remedy is to bring 
up the machine. load WRITE. and turn 
the terminal off and then back on. It 
hardly matcers: by the tim you read 
th is WR ITE hould hav an Ampex 
option in the configu ration program. 

Anyway: the Ampro compu ter. 
Ampex termin I. and Xebec Owl hard 

1co111111111'<1 ~ 

332 YT F • OCTOBFR l <l 'i Inquiry 72 



You would think when IBM needs 
EPROM Programmers they would choose 
the best and the most expensive. 

They don't. They only choose the best. 
GTEK. 


MODEL 7956 (w/ flS-232 option) . • . • • $1099 
MODEL 7956 (stand' alone) •••.••••.• $ 979 

GTEK's outstanding Gang ProgrammM with 
intelligent algorilhm can copy 8 EPROMS at a 
time' Use the 7956 in a production environ· 
ment when you need to program a large num­
ber of chips. Programs all ,Popular chips through 
th 27512 EPROMS; supports CMOS EPROMS 
through the 27C256; supports EEPROMS 
through the X2864A; supports Inters 2764A & 
271 28A chips. The 7956 will also program 
single chip processors 

MODEL 7324 ••.....••• .. •••••..•.• $1499 
The 7324 has a bultl·in compiler. It programs 

all MMt. National and Tl 20 & 24 pin PALS. It 
has non-volatile memory and operates stand· 
alone or v•a RS-232 

MODEL 7228 ..•. . . ... .. •••••. . .... $ 599 
GTEK's 7228 has atl the features of the 

7128, plus lntelllgenl Programming Algorithms! 
It supports the newest devices available through 
512K bits. The 7228 programs 6 times as fast 
as standard algorithms. 11 programs the 2764 in 
one minute! Supports CMOS EPROMS through 
the 27C256: supports EEPROMS through lhe 
X2864A: supports Inters 2764A & 27 t 28A chips 
Supports Tektronics, Inte l. Motorola and other 
formats. 

MODEL 7128 .. . ... . .. . ............ S 429 

The 7128 has the hlghe$t per1ormance-to­

cost-ralio of any unit. ti supports the newest 
devices available through 256Kbits. 

MODEL 7322 . .. .. . .. . . . .............. •. ..•.••.•.•. .•.• . •. ..••• •.••••..•• .•... $1249 

Same as Model 7324 but operates only via RS-232. 

MODEL7316 -·-·-····· · · ·· · ··········· ··· ···················· · ····· · ··· ····· $ 749
This PAL PROGRAMMER programs Series 20 PALs. It has a built-in PALASM compiler. 

MODEL 7283 ...•.••.•..•..•......•.••... . ...... .... - .. - . .... ... . . .. ....... . .• S1199 
This Bl-POLAR PROM PROGRAMMER programs all POPUiar Bl-POLAR PROMS. II operates 

stand-alone (lor produchonl or RS-232 (for development). 
MODEL 705 ••.•..• ..•..•.. .• .... ... . .. . • . . ....... •.. •..••.•..•..•...•..... . .. $ 299 

68705V3. R3, P3 PROGRAMMER 

EPROM, PROM & PAL 


PROGRAMMERS 
- These leatures are standard from GTEK ­

Compatible with all RS-232 senal rnlerface parts • Auto select baud rate • Wilh or without 
hand-shaking • 6 id1rec!1onal Xon /Xolf • CTS/ DTR supparled • Read pm compatible ROMS • No 
p rsonality modules • Intel. Motorola. MCS86 Hex formats • Split lacility for 16 bit data paths • 
Read program. formatted list commands • lnlerrupt driven - program and verify real time while 
sending data • Program srngle byte block or whole EPAOM • Intelligent dia9nostics discern bad 
and/or unerased EPROM • Verily erasure and compare commands • Busy hght • Complete with 
Textool zero insert ion force socket and Integral 120 VAC power (240 VAC/ SOHz available) • 

UTILITY PACKAGES 
GTEK's PGX Util ity Packages wlll allow you to specify a range of addresses to send to the 

prog_rammer, verify erasure and /or set the EPROM type The PGX Utihly Package includes 
GHEX. a utiltly used to generate an Intel HEX file 

PALX Utility Package- for use with GTEK°S Pal Programmers- al lows transler ol PALASM " 
source fi le or ASCII HEX objecl code file 

Both utility packages are available for CPM.' MS-OOS.' PC-OOS.' 1s1s· and TRSDos· 
opera11ng systems Call for pnc1ng 

CROSS ASSEMBLERS 
These assemblers are available to ha.ndl 1he 8748. 8751 . Zs. 6502. 68X and other microprocessors. 

They are available lor CPM and MS-DOS computers When ordering. please specify processor 
and computer types 

ACCESSORIES 
Model 7 t28-L1 ,L2. L2A Erasers DE4 $80; PE14T $129 

(OEM Ouanhty l 5259. C25 5349: C50 S599 
Model 7128·24 . . . . S329. U/V Eraser OE-4 s ao. 
Cross Assemblers CPM-80 . . . . . . . . . 5200. RS-232 Cables . _.. s 30. 

MSOOS: CPM 86 5250 8751 Adapter • . ••.•••. $174. 
8755 Adapter .......... _• • • . .... . $135. 

PGX Ultlilies 48 Family Adapter s 98. 

"All you CPM people 
who wanted to move 

to IBM, but couldn't. .. 
now you can - and 

bring your CPM 
software with you!" 

From GTEK. the 
leader in devel­
opment hardware 
and software, 
comes the 
CPM user's 
dream. 

The ma­
jority of ad­
vances being 

made in the ~1111111~~ co mputer 
industry today are being . 
made for PC-DOS and MS-DOS machines. 

If you ar a CPM user who wanted to 
convert to these operating systems but didn't 
because ou had to abandon or rewrite your 
CPM programs, now you can make your 
move without losing or rewriting a single 
program! 

The dream from GTEK is a package that 
makes your PC·DOS (IBM PC, XT, AT) or 
MS-DOS (IBM clones like COMPAQ. Leading 
Edge. Televideo) machines think they're being 
run by an 80 0 or Z 0 microprocessor 
with CPM! 

The GTEK pack· II you·~e been using 
age contains a CPM on any or cbrie 

machines you can nowCPEmulator"' and move lo PC-DOS or 
CPMConversion MS-DOS operating 

sys1ems.Utility that allows 
Kaypro • Osborne •Heath/ you to read and Zen11h • Radio Shad • 
E~n • DE.C • IBM • tor· 
rnw • Xero.1t • HI> • Smnyo

write popular CPM 
disk formats such • lnlentt • Cromenro • 

Televidro • Compupro. as Kaypro and 
Osborn . 

How easy is it to use? Two steps. (I) Use 
th Conversion Utility to cop the CPM 
program to an MS-DOS or PC-DOS diskell . 
(2) se the Bind Utility to attach the 
CPEmulator to your program. And that's it. 
It 's ready to run. 

You won't see any difference when you 
run the CPM program! Now all the work you 
did in CPM is still valuable when you chan e 
to your PC-DOS or MS-DOS machine. 

And here's the happy ending to the dream. 
The CPEmulator is just S199. 

Call GTEK's CPM Hotline ..• 
1-601 -467-9019 

PAU< .1111111••••••••••• Development Hardware/ Software 
P.O. Box 289, Waveland , MS 39576 
601 / 467-8048: telex 315-814 (GTEK UD) 
, INC. 

GTEK. PALASM CPM. MS· DOS. PC-DOS. ISIS. TRSDOS. & CPEmulator are registered trademarks. 

Inquiry 3 4 for CP mulator Inquiry 3 ~ tor other produ' 
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Supports Turbo Pascal 2.0 & 3.0 
IBM PC/XT/AT & True Compalibles 
PCOOS 2.X & 3.X 
192K RAM DSDD Drive 

II \ ou Re.ill\ Llw \our 
1',1,l ,11 ( 11111pill•r \ llU '\t'l'd 

Ttll'w Tool,' 

• Pretty Printer 
• Pascal Structure Analyzer 
• Execution Profiler 
• Execution Timer 

.\ch.111< Pd lP\I Prm t'"111g 

& ( omm.ind Autom,1l1on 

• Pattern Replacer 
• Difference Finder 
• Command Builder 
• File Finder 
• Super 01rectory 

Wht•rt• flw C.in You (,l'I 

>DOK ol lnll'gr.ill•d , lJ,l'lul, 
Tt•,ll'cl. Ful I~ Om umt•nh'<I 

<,ollfl l' ( odl' lor 'f,'-J'"i I 

• 140 Page Pri nted User Manual 
• Qu ick Relerence Card 
• Detailed Programmer's Manual on 

Disk 
• Advanced Subroutine Llb1ary 
• Complete Turbo Pascal Source Code 
• Compiled Programs Also Included 
• 6 Bonus Ut ili ties! 
• Tax & U.S. Postage Included 
• Executable only version $55 

~~< Vi,.1 Ordl'r' TOI I ~RH 


lU<,Al HOii- > \8-H 1>7 \!l Ill 

l( A.Ll HOO-b7.! · l·FU \ll HJ 


Brm hurt''· Qut''I ion, , P()', 

t .di ~Oil- 178- Iii 7 .! 


Ch1·1 I., or \1ont•\ Or1kr' 


TurboPmH' r ""'h' .iri' 


.t7H \\' . H.1rnillo11 AH· .. ..,rnl1· 1'-lb 

(,unplwll . <A '-1)008 L ..... .\. 


INTERNATIONAL REPRESENTATIVES ­
Switzerland Sotlware Haus 06<1 51 26 51 
Japan Sou1hern Pac1loc Lid 045 314 9514 

England The Core Store 0606 45420 
f411 P~,c; 1,. 11 lrader1Ulf t, ot BOf &l\d l"1er,,..i_...al 
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drsk make o ne heck o f a writ ing 
machine. much fancier than my irst 
com u er and a lot cheaper oo 

oreover 1 you don't Ii e he Ampex 
terminal. choo e one you do like. rr 
you're not ready for a hard disk. et 
one with floppies Systems built 
around the Ampro Little Boards have 
a grea deal o f flexibility 

Ampro also has a 186 board. l 
held it in my hand. but I haven't seen 
it work l tro ngly uggested o Bill 
Dollar that they ought to make an 11 6 

oard. wi h Z 0. 0 6. and 0 7: and 
that they either build RAM trandorn­
access read /write memory)-d isk 
boards o r make a deal with SemiDisk 

conci•medl 

ITEMS DISCUSSED 

AMPEX TERM! AL •• Price unavailable 
Ampex Computer Products Division 
10435 North Tantau Ave 
Cupertino. CA 95014 
(800) 421·6 63 
(2 131 640-0150 (California) 

SIX (BYTE I fORMATIO EXCHA Gt 

for BYTE subscribers . . .... . 52 5 
BYTE Magazine 
BIX Business Office 
70 Main St 
Peterborough. H 034 5 
t603l 924-92 1 ext. 191 

DISK MAK R I .. .. 51995 
1 ew Genera ion Systems Inc. 
1800 ichael Faraday Dr.. Suite 206 
Reston. VA 22090 
I 00) 36 -3359 

EXCEL 
includes Apple's Switcher ... 5395 

Microsoft 
I0700 orthup Way 
POB 97200 
Bellevue. WA 9 009 
1800) 426-9400 

ExPERT GAMES W ORKSHOP 

TOOLBOX ...•.•. Price unavailable 
Borland International 
4585 SCo Valley Dr 
scot Valley. CA 95066 
f408l 438· 400 

KAYPRO 2861 . . . . . starts at 52995 
Kaypro Corporation 
533 Stevens Ave. 
Solana Beach CA 92075 
[619) 481-4300 

LASERIET PR! T R • • ••..•. 53495 
Hewlett-Packard 

974 East Arques Ave .. MS 72LP 
Sunnyvale. CA 94086 
I 001 367-4772 

LITTLE SOARD .••..•. starts at 5289 
Ampro Computers Inc. 
6 7 East Evelyn Ave 

ountaln View. CA 9404 I 
14151962-0230 

OM fIEL Moo M 

internal . . . .... .. .. _. 5399 
external . . . . . . . . . . . . 5499 

Omn!Tel 
3090 Oakmead Village Dr. 
Santa Clara. CA 9505 1 
(408) 986-8236 

PRI T R O PTIMIZER . .. starts at $459 
Applied Creative lec.hnology Inc 
2156 West orthwest Hwy.. Suite 303 
Dallas. TX 75220 
(214] 556-29l6 

OUIKSC.REE • • • • • • . . . . . 529 95 
Baen Books Inc. 
260 Fifth Ave , Su ite 3S 
'ew York. Y IOOOl 

[212) 532-4111 

U IX PC 
5 l 2 K bytes . . . . .. starts at S5 590 

AT&T Technology Systems 
Compu er Systems Center 
4513 Western Ave 
Lisle. IL 60532 
I 001 247-1212 

X\l\VRI 2 PLUS .......•.... 5295 
XyOuest l:ic. 
POB 372 
Bedford. MA 017 30 
1617) 275-4439 



~France. 

Paris,Texas. 


Who ,makes more on-time express deliveries 

to more places around the world than anybody? 


OHL Worldwide Express. From documents to packages. From 
desk to desk to over 45.000 places in over 

150 countries. DHL makes more overseas 
deliveries from the U.S. than Federal, Emery 

and Airborne combined.No wonder DHL is 
now the fastest growing express service in the 

U.S. In the world of international business. there~ 
only one a ir express company thafs #1. DHL. 

Nobody delivers the whole wide world like OHL. 
Inquiry 108 
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o that you can get a Li tie Board 
system with battery-backed RAM disk 
1some imes known a memory drivel 
That would really put "power tools' in 
designers· hands. 

\l hi le Dollar and Castella were her 
I came up with the notion of a 
minimum engineer's computer: som ­
thing to take the place of the former· 
ly ubiquitous slide rule The ideal 
would be small. light. and have both 
heavy math and word-processing 
capabili ties. I can see how to design 
one out of Ampro Uttle Boards: but 
I don't really do sys em designs. I sure 
hope somebody doe . rve wanted 
one of tho e machine ever since I 
described the pocket com puters in 
our novel Tne !ole in cod·s Eye. 

OUIKSCREEN 
1 r Pournelle' readin -instruction 
pro ram consists largely of screen 
after creen of material. followed by 

some queries. followed by massi e 
visual rewards for gettin things right. 
I imple enough to ou line he pro-
ram : but the creen management i 

a bit tricky. 
ot anymore. Ouikscreen by Robert 

Pirko and llm Baen lets me build 
images in memory. then move them 
to any part of the IBM PC screen. It 
works with color or monochrome. 
windows or scrolling o r both. and it's 
wonderful. You get standard BASICA 
source code that can be compiled 
with Microsoft's BASCOM. it's already 
linked with precompiled machine­
language code that ac ually doe the 
work. A full-screen change takes 
about a sixtieth of a second. mean· 
ing that it's simple to do animations 
on the PC using Ouikscreen. 

Ouikscreen·s documents are better 
than adequate. better yet. there are 
floods of example programs in source 
code. 

I don·t see how anyone doing BASIC 
programs for the IBM PC can do with­
out Ouik creen . Highly recom· 
mended. 

XVWRITE 
I stubbornly continue to do my 
writing on an ancient Z80 largely 
because WR ITE doesn't exist for 
PCompatibles. When I do editing on 
an IBM PC. I use WordStar 3.3. 

A few month ago. though. my col· 
league Stefan Possony converted his 
establishment to a Corona PCompati· 
ble and abandoned WordStar ror a 
new edi tor program called XyWrite. 
He was more than happy with it and 
particularly enjoyed its abllity to han­
dle rootnotes and bibliographic stuff. 

lim Baen publishes science fiction 
and high-tech nonfiction books dis­
tributed by Simon and Schuster and 
has been one of my favorite editors 

(COij(Jl!Utd~ 

Cotnputers For The Blind 

Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 

The answers can be found in "The Second Beginner's Guide to 
Personal Computers for the Blind and Visually Impaired" published by 
the National Braille Press. This comprehensive book contains a 
Buyer' s Guide to talking microcomputers and large print display 
processors. More importantly it includes reviews, written by blind 
users, of software that works with speech. 

This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on 
how to buy and use special equipment. 

Send orders to: 

National Braille Press Inc. 


88 St. Stephen Street 

Boston, MA 02115 


(617) 266;6160 

$12.95 for braille or cassette, $14. 95 for print. ($3 extra for UPS shipping) 

BP is a nonprofit braille printing and publishin g house. 
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THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES 
-the oldest, largest and most respected book' club for the computerprofessional 

Take any 3 books for only $-jfill .§.~., 

You simply agree to buy 3 more books-at handsome discounts-within the next 12 months. 

85372-3 
(2 books coum as 3 Cl1oices) 

EXTRAORDINARY VALUE! 

E Y LOPEDI OF 
COMP TER SCIENCE 
A DE GINEER ING. 
Second Edilion. Rulsto11 
and Ri•il/_1: Ed Thoroughly 
rt:\•isoo. updated 3nd 
reorganized . 550 articles. 
Q,oer 1.670 pages on 

irtuall . ever . aspect oflhe 
computer sciences. More 
than 750 illustra1ions. 

0 11111 <u J choin· . 87.SO 
44904.3 

67042 $22.9540862 $21.95 

lll!!!....-­
52336·2 $31.50 

41969-2 $32.95 (Counts as 2 choices) 
(Counts as 2 choices) 

,,...;...--~~:::! 

(Combbound) 4 Good Reasons to Join 
I. The finest Book . f the hundreds and hundreds of book submined 10 u 
each year. on l the very fine ·tare e lected and offered . Moreo"e r. ou r books:irc 
alwa~·s o equal qualit to publishers' editions.ne1'C'rcconom editions. 
2. Big •vln~s. l n addition to_ gelling ei ther the ncyclopedia of Computer 
Science and Engineering for S 00 or books for onl Sl.00 each when you join . 
you keep sa ing ubsiamially-up to <>% and occa ionall even more. (For 
example. vour 101al savings as a trial member-including the introductor oflcr 
- caneasi1. heover 0%. 1.hat"sl ikegeninsevcr othe rbookfree? ) 
3. Bonu ~ Books. Also. )Ou ill immedia1ely b omeeligible to pani ip:i.te in our 
Bonu Book Plan. "''ith avingsupto 70%oifthepubli hers· prices . 
4, Con•eni~n1 Scnke. Al J-4 week intervals (16 timcs per yeuj, y<>u will receive 
the Lihrar ofComputer and Informatio n Sc ience~ cw:s. dc>crihing 

the Main Sclect1on and lternate Sclect1ons. togc1hcr with a dated reply card. ff 
vou want the Main Se lection , do nothing and it will b<: sent to you automatically. 
lfyou prefer anothe r selection, or no book at all . implr indicate your choke on 
the card and return it by the date pccificd. You w1I have at leas1 10 days to 
decide. I f. tK-causc oflate mail delivery of the ews. you should receive a book 
you do not want. we guarantee return po 1age. 

If the repl card has been removed. plea c wrile to: 

The Librllr)' of Com pul er • nd In form•tio n Scie n~s 


Dept. 7- VJ, Rh-ersidt. N.J. 08075 

to obtain member hip in formation and an application. 
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The1ele\!ideoAT. 

ThePerformanceAT. 


as hundreds of powerful mini computer and multi­
user prrnrram . And the TeleVideo AT offers standard 
graphics capability with remarkably enhanced 640 
x 400 di play re lution. 

Starts at $3395. 
1nn vative de ign brings you these 

ignificant performance advantag at a 

~!~~~~:~;;;;:;:;;:::;;;.;;;i::S~:: price that's a good deal less than the IBM AT~ 
The Performance AT" i quite an appropriate name 

for TeleVideo' *new computer. Especially when you 
measure performance by what' most important- mem ry, 
flexibility and peed. 

303 Fa ter. 
The Performance AT i de igned around the lnrel 

02 6 running at Mhz - a third fa ter than the 6Mhz 
lBM AT A tandard 40 Kbyt memory and eight ex­
pan ion lots ui e you better confiuuration tlexibJity.And 

ur ATha an dge with its 2 Mbyce hard disk and 
Personal Mini network compatibility. 

You'll run the popular PC software library, a well 

And thi c uld e the lea t expensive AY..clas 
compucer co wn. Because the quality of ics cornponencs 
pr mi better reliability and less costly down time. 

Should you need ic, the Performance AT carries 
a complete warranty and easy TRW service around the 
world . 

Call roll-free 0 521-4 97. Or, in California, 
( 00) 21- n4.A kro ethe PerformanceATAcomputer 
with th wer to ave you hundreds of dollars. 

Regional Sales Offices: onhwesc ('I08)971- 255.Souihwesc 714)476- 244, urhcent:ral 214 25 -6776, Midwesl(312)397-5400.Soucheast (404)44Hl31, 
Mid-Atlantic (703) 556-7764. orth.ea 1 (617) 90-32 2. Ea t (516) 4 -4777. Rocky Mounmin (714 , 476- 244. 
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CHAOS MANOR 


The plan is to put 


stuff on BIX when 


there's not room in 


the magazine itself; 


BIX information will 


also be more current. 


for years. The other day we were 
discussing this and that on the phone. 
and XyWrite came up. 

"Do you like it?"' I asked. 
" I sure do. It's as if WordStar died 

and went to heaven:· Jim said. 
The upshot is that I took out my 

copy and brought it up on the Kaypro 
286i. which runs it just fine: so just this 
afternoon I took the program down· 
stairs and handed it to Don Haw­
thorne. our new editorial assistant. 
Don has never used any text editor 
before. ··Have an editor:· I said. "See 
if you can get it running on the PC:­

An hour later he was deep in the 
tutorial and seemed to be making out 
just fine. More next month. but it 
looks like XyWri te is here to stay. 

BIX 
This column is going in late. One 
reason for that is BIX. the BYTE Infor­
mation Exchange. which is a kind of 
super conferencing party. I've been 
having a ball playing with it. The con­
ferencing software isn·t perfect- yet­
and I had a few frustrations in starting 
up. Most of those were fixed as a 
result of my experience. BlX is already 
about as easy to use as any confer­
encing system I know. and by the time 
you read this. there ought to be lots 
of new features. 

We're working on the details. but the 
plan is for a number of us to put stuff 
on Bl X when there·s not room in the 
magazine itselr. BIX information will 
also be a Jot more current. My mail 
stack is growing impossibly large. It's 
obviously physically impossible to in­
teract with each of thousands of 

readers. but I'm hoping that the BIX 
system will let me deal with lots more 
reader comments and questions than 
I get to now. 

Come join the party. 

WIN DING DOWN 
1·m out of space. and there's still a ton 
of stuff. Metacomco has a new Cam­
bridge LISP 68000. The Zenith 
ZVM-136 color monitor is good 
enough for word processing when fed 
the right stuff. as for instance by the 
CompuPro S-100 PC Video board that 
makes your CompuPro 8/ 16 system 
compatible with 7 5 percent or more 
of PC software. I've got a Z-49 ter­
minal; if you lfke Zenith terminals. 
you 'll love this one. 

There are two games of the month 
this time. The first hasn't even been 
published yet. but it should be out by 
the time you read this: it's the Expert 
Games Workshop Toolbox. a set of 
game-playing programs from Borland 
International. Mine came Federal Ex­
press with a note on letterhead "From 
the disk of Philippe Kahn." You get 
Turbo Pascal source wde for expert 
chess and bridge players. I put the 
chess player up on the Kaypro 286i. 
and I guarantee you won't easily beat 
it. I made the mistake of using a stan­
dard opening. the Ruy Lopez. and the 
machine nearly blasted my socks off. 
It's fast in openings. Pretty speedy in 
the mld·game. too. 

Since you get source code. you can 
incorporate the Borland algorithms 
into games of your own design. 
Borland has another be t-seller here. 

The other game of the month has 
been BIX. which is so addictive that 
one day when the net wasn't working 
properly. I found myself moping. Ye 
gods ... 

Everythin else has to wait. ext 
month. I'm oing to be organized. • 

Jerr!I Pournelle welcomes readers· comments 
and opinio11s. Send a self-addressed. stamped 
em'flope to lerry Pournelle. do BYTE Publica­
tions. POB 372 . Ha11a& H 03449. 
Please put y0t~r address 011 tf1e letter as well 
as on tfre envelope. Due to t 1e (rigft volume 
of letters. Jerry cannot guarantee a personal 
reply. 

Inquir y 26 

Available, Reliable, 
Affordable Solutions 
for Computerization 

little Board"'/ 186 .. $499 1 ;'2~> 
S1n9le Boal'd 16-8't Computer 

wit h SCSI/ PLUS • Bus 
• 	 011111 and fi le compa11tile with IBM PC 
• 	 Three times tl'le COMl'IJTING POWER of o PC 
• 	 Soots PC·OOS 2. 10, 3.00 
• 	 Runs most MS-DOS generic sottw11re 
• 	 MOunts d1<ect1y to a 5· 1/ 4 inch drsk dnve 
• 	 Includes: 8 Ml'!z 80186 CPU, 1281( or 5121< 

RAM, 161(· , 28K EJ>RQI.\ 2 ~232( Sttial 
Potu, Centtomcs Pnnter PO<!, Fioppy DISk 
Contl'oller, ~/PLUS ' " MUJtt-M.nter bus tor : 
hard disk I ~!WOOOng I 1/ 0 expansiOn 

• 	 AVOli.-K>le with 5121( RAM 

CP/ M IS a reg.staf:<l lrbdematt. Of o.g,tbl R~CI\ 

Little Board"'/ PLUS . . . $349 

StngJe Board 641( CP/ M Compvter 


with SCSI/ PLUS'" Bus 

S/Jme: as Little Board/ 186 except; 
• 	 4 MHZ Z80A (IH:>1t) CPU • 6" 1< ~ 
4K to 161( EPROM • CP/ M 2.2 tncl~d 

I 

Little Board " t on~~1 1 now $289 ; 
same as Little BooYd/ Pl.US 
~cept no SCSI, 41( E.PROM 

Bookshelf " Series 
Cos1 E.ttecuve, Compact. VusoUle 

computer systems 

Ch01ce o f l ittle Board 
CPUs, I or 2 floppy d1111es 
( 48 Or 96 tpt); 10Mll 
internal herd disk OPtion. 
6 ·high, 7V.-wide, 
10Yo" deep, 12~ lbs. 

DISTRIBUTORS 
""!ent~«lorl.oi, SA 1·• H I018 
Alnlr-"51' ""Cl'~l~ • 613-500-06'28 
Bci!Jun<CJlO'c Ele<:trO<lQJo: Len~"'"'.,. 041 ·23-•5-41 
C~omp • • • • . (bO• l 87'i-7137 
Dcnrn4f1<·~ • • • • • • • • • . . OH~l!O-'lO 
En9)ond-OU4nt S\'$1etnS .. • • • • • • • . • 01 ·5J4-3158 
F1nland-S)lmmetnc OY ..•••••••.• lsa-0-585-JW 
Fr011ce·EGA.I.• .. • • • • • • • .. • • • 1·509· 1800 

, l.,dcl·l\Jpho T~IS ••••••••••••••. 03- 491695 
Spoln·Xemos lnformot>ce • • • • • . . • • • . • J.59J-08W 
Sweden-ASAICTA • • . .•....•...• 08-S..90-20 
USA .. .. • .. .. • • .. • • • .. • • .. .. .. CAIJ. AMl'RO 

IBM IS• re,1uaed trademol1< ol lnU. 8"' Miid\. 
MS-DOS r. a regi\term 11-mork ol Ml<rOIOrt. 
ZllOA IS a <t:g!Sterf:d lrodemil<k ol ZlloS. lnC. 

http:ent~�lorl.oi


340 B YTE • OCT OB R J<I ~ 



IT'S NOf 

HOW HARD YOU WORK. 


IT'S HOW MUCH 

YOU GET DONE. 


T here's an odd con.tradiction 
built into most database 
software. Most of the fea ­
tures that make it powerful 

enough to do the job make it a real 
struggle to use. 

But at Microrim~ we've never 
thought it makes sense to do things 
the hard way. That 's why we're intro­
ducing R:base™ 5000. With a brand 
new feature that lets you create pro­
grams up to ten times faster. 

CLIC:MT OATA8A5C: MC:MU 
l . Adda di«lt master us 
2. Change a Client master re<ord. 
~- Oetete a clfent master recoro. 
4. f'rlnt client report. 
~- ~t. 

PRODUCTfVITY: 
R:base 5000 v . dBASE 111 

Usit1g R,bast sooo and dBA SE lll,"' 
wt built this mtnu and linktd it lo its sub· 
roulints. Tbt mu lling applications wm 
rquiilaltnl. Tbr rffon rtquirtd wasn't. 

R.:b.sc 5000 dBASE Ill 

Keystrokes 134 6588 

Commaoo Lines 47 244 

Autom:11ed oceps 37 0 

Time• 9minu1ei 2 hours 

• Yoor '1dwal r;.., '""1 ••I)' dtj>mJnog •• s~ill r,.,f 

THE APPLICATION EXPRESS.™ 
WHAT A DIFFERENCE. 
Since the Application Express 

automatically generates programming 
code, it can give you the tremendous 
advantage we've documented in the 

attached chart. If you've never pro~ 
grammed before, these automated 
steps can make all the difference 
between getting the job done and giving 
up completely. And if you 're an experi ­
enced programmer, the Application 
Express can give you ten to one pro­
ductivity gains. Ofcourse, R:base 5000 
also gives you the powerful procedural 
language and report writer it takes to 
create highly customized applications. 

SEE FOR YOURSELF: 
1-800-547-4000. 

lf you believe in common sense 
as much as we do, you won't take our 
word for it; you'll get your hands on 
a copy and make up your own mind. 
And that's just what we'd like you to 
do. For only $9.95 (plus shipping) we'll 
send you a mini-version of the product 
that lets you build real-life applications. 

Just call 1-800-547-4000 and ask 
for Dept. 822 . From Oregon, or out­
side the U.S., call 1-503-684-3000, 
Dept. 822 . We'll send your copy right 
out. Ifyou'd like to see R:base 5000 
today, head straight for a leading soft­
ware store or computer dealer. If you 
own R:base 4000, ask your dealer 
for a trade-up kit . 

We'll show you how easy it is to 
get a handle 
on your work­
load. When 
you've got a 
progam that 
does things 
your way. 

R:BASE5000 
FROM MICRORIM 

IT ALL COMES DOWN TO COMMON SENSE. 
dBASE 111 i< • tr>d•tn1tl< of A<htan-T1to. 



1-800-231-9842 
WESTERN REGIONAL ORDERS 

• COMPUTERS• 
IBM ENHANCED AT .... 5355 

IBM ENTRY LEVEL AT .. 3647 

IBM PC, I DSDD DR 


256K ............... 1595 

IBM PC, 2 DSDD DR, 


256K ............. .. 1705 

IBM PC, NO DRIVES, 


6-!K . . . . . . .. .. . .. . .. 1293 

IBM PC, 2 HALF/l iYfES 


256K ..... .. ..... .. . 1631 

IBM XT, lDSDD 


DR/IOMB, 256K . . . . . 3355 

IBM XT, lDSDD OR/ TANDON 


HD, 256K . . . . . . . . . . . 2108 

COMPAQ, 2 DSDD, 


256K .............. . 2153 


•MONITORS• 
AMDEK 300G .......... 116 

AMDEK 300A ....... . .. . 132 

AMDEK 310A ........... 143 

AMDEK 600 RGB 


COLOR .............. 407 

AMDEK 710 SUPER 


HI RES COLOR . . . .... 523 

IBM COLOR ... ......... 605 

IBM MONOCHROME . ... 231 

PRINCETON MAX-12 . . . . 154 

PRINCETON HX-12 RGB 


COLOR ......... ..... 446 

PRINCETON SR-12/SCAN 


DOUBLER ........... 572 

QUADRAM 

AMBERCHROME . . . . . 171 

QUADRAM 

QUADCHROME ll . . . . . 424 


•MISCELLANEOUS• 
MEMORY, 64K CHIPS . . . . 8 

MEMORY, 256K CHIPS . .. 39 

PRINTER CABLE .. . .. .. . 10 

MICROFAZER BUFFER, 


SK . . .. .... ... ....... 131 


• Low Low Prices 
• No Surcharge for MasterCard 

and VISA 

MICROFAZER BUFFER, 
64K •PRINTERS•....... . ... . ..... 212 


VERBATIM, DSDD DISKS 20 


• DISPIAY CARDS• 
STB SUPER HI RES 400 . 402 

HERCULES COLOR . . . . . 145 

IBM MONOCHROME . . . . 215 

IBM COLOR . . . . . . . . . . .. 226 

EVEREX GRAPHICS 


EDGE ... ... .... . .... 325 

GENOA SPECTRUM . . . . 295 

TECJ\.1AR GRAPHICS 


MASTER ............. 459 

A'\RAD!SE MODULAR 


GRAPHICS . . . . . . . . . . 261 


•BOARDS• 
AST SIX PACK PLUS 

64K ................. 248 

ASTMEGAPWS, 64K .. . 281 

AST MP-2, 64K ....... . .. 228 

AST ADVANTAGE, 128K . 384 

AST 110 PWS . . . . . . . . .. 122 

JRAM-2 .... ...... . . .... 169 

QUADRAMQUADBOARD


0K .................. 240 

QUADSPRINT . . . . . . . . 418 

TECMAR CAPTAIN, .0K . . 219 

TECMAR RRST MATE 


0K ........... ...... . 200 

TECMAR WAVE XT, 64K . 187 

TECMAR JR CAPTAIN, 


128K . ...... .... .. ... 295 


•MODEMS• 
HAYES 2400 .. . ........ 627 

HAYES 300 . .. . .. .. .. . 138 

HAYES 300/1200 . . . . . . . . 407 

HAYES 12006 w/ 


SOF1WARE .. ...... .. 380 

HAYES 12008 ... .... ... 351 

VEN-TEL HALF CARD . . . 374 

VEN-TEL 300/1200 


INTERNAL . ... ....... 341 

AST REACH HALF CARD 


1200 ................ 362 


i::OM?U1ci=t 
MAr=tr 

1901 S. TAMIAMI TRAIL, VENICE. FL 33595 


2820 W. CHARLESTON, LAS VEGAS. NV 89102 


OKIOATA 83A, WIDE 
CARRIAGE .. ... . . . ... 545 


OKIOATA 84P, WIDE 
CARRIAGE .... .. .... . 660 


OKIDATA 92P .. . ........ 385 

OKlOATA 93P, WIDE 

CARRIAGE .......... . 602 

OKIOATA 2410P .. .... . 1782 

OKIDATA 182 ..... . ..... 215 

OKIDATA 192 ........... 363 

OKIDATA 1825 .. .. .... .. 259 

OKlDATA 184 . . . . . . . . . . 660 

EPSON FX-80, 


TRACTOR . .......... 382 

EPSON LX-80 .......... 248 

EPSON FX.18.5, WIDE 

CARRIAGE ........... 417 

EPSON FX-100, WIDE 


CARRIAGE . . . ...... .. 531 

EPSON JX-80 COLOR 


PRINTER . . . .. . . . . . . . 531 

EPSON LQ-1500 


PARALLEL .......• .. .1042 

NEC 2050 . . ............ 682 

NEC 3550 .. .. . .. . . .. . . 1045 

NEC 8850 ............. 1458 

JUKI 6100 .............. 362 

JUKI 6300 .. .. . . . .. . .. . . 695 


•ACCESSORIES • 
OKIDATA 82192 


TRACTOR .......... .. 44 

NEC Bl-DIRECTIONAL 


TRACTOR . ......... . 151 

NEC CUT SHEET GUIDE . 63 

JUKI 6100 Bl-DIRECTIONAL 


TRACTOR . . . . . . . . . . . 105 

JUKI 6300 Bl-DIRECTIONAL 


TRACTOR .. ........ · 124 


"For All Your 
Computer Needs" 

CaU rtX Nof'l ~Ad...er1Ased andl Lower C\.IHefll Prtc~ 
IBM ts a reg1st8'fed Trademar11 or fn te-rnationat 
~$1n&SS MaClhnes Prices Subj!l!CI to cMri.oe 'Ne 
accept r.AasterC4rd. VI SA. Amer-can ~pteu. Diners 
Club. Money 0.ders, c0f11flt!d and ""'"°""' chocks 
2"' surcharge •or $hipping anc handrmg S5 m1n1m1.MTI 
Return-5 aro subietl to a 15'1fio restoc.)lc1r.g lee 

IN FLORIDA CALL 813-493-2736 
IN NEVADA CALL 702-en-3988 
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Editor's note: Due to space limitations. ~~ are 
able to publisfi only a sampling of the great 
amount of mail lerry receives each monlf1 . 

A FORTH FAN 
Dear ferry. 

It seems to me that you are quick to 
place the blame for the failures or Valdocs 
on the fact that it was written in FORTH. 
First of all . as you have pointed ou1. 
Valdocs was wrirten in STOIC not FORTH. 
STOIC and FORTH are related only in that 
they are both threaded interpreted lan­
guages. Their kernels. however. are quite 
diHeren in terms of available words. and 
even some of their basic control structures 
differ in implementation 

Jn your March column y u pointed out 
that lohn Dvorak said that no good. fast 
programs had been written in FORTH and 
that he had Valdocs in mind when he 
made that statement Apparently. both 
you and Mr. Dvorak labor under the same 
illusion. 

FORTH per e is not to be blamed for 
the lack of speed and power apparent in 
any software that is written in it. Rather. 
the capability of the hardware to support 
a language like FORTH and the capacity 
of the programmer to use FORTH effec­
tively are the measures of the worth iness 
of the use of FORTH for a specific task. 

As far as I'm concerned. any FORTH 
code running on a Z80 processor is 
doomed to be slow. particu larly if most 
of the kernel is written in high-level 
FORTH. To handle FORTH efficiently. a 
processor must support multiple hardware 
stacks and have a relative indirect· 
addressing mode. The Z80 has only one 
hardware stack pointer and no relative 
tndirect-addressing mode. Therefore. at 
least one stack must be emulated in soft· 
ware. which is ghastly inefficient The 
relative indirect-addressing mode must 
also be emulated. If the implementation 
of FORTH on the ZBO is the classical FIG 
!FORTH Interest Groupl-style implemen­
tation. matters are made even worse by 
virtue of the use of indirect threading (the 
only slower method is coken threadingl 
and placing the link fields in the diaionary 
afler the name field. as opposed to before 
!which means that the dictionary search 

code must traverse che name of the word 
whenever it needs to link back to the 
previous word-a slow process at best. 
especially on the Z80. and even more so 
if the TRAVERSE code is in high-level 
FORTH as opposed to machine code) . 

For processors that support multiple 
acks and relative indirect addressing and 

have FORTH implementations that are de­
signed intelligently ta tight-threaded im­
plementation with link fields before name 
fields. lots of machine-code primitives. and 
many good extensions-decompilers. 
trace features. and so on). FORTH can be 
he best alternacive to assembly language 

for sheer speed and memory-consump­
tion erticiency. 

If I were you. I would do some digging 
into FORTH before condemning it 
because someone wrote code in S101C on 
a processor that wasn't stack-oriented and 
it turned out to be slow. Charles Moore's 
record-keeping sys em. I understand. is in­
deed a very good example of what FORTH 
can do. Also. take a look at Peachtree's ac­
counting software-it's in FORTH. and it's 
the de facto standard in microcomputer 
accounting programs. Go to your local ar­
cade and find an Atari machine that was 
manufactured in 1980 or later The pro­
gram in ROM is in GameFORTH. Atari's 
proprietary version of FORTH You've 
been quite kind to Savvy in previous col­
umns. Guess what Savvy was wriuen in' 
Yup. you guessed it. 

I also urge you to look into MacFORTH 
and/or eon. MacFORTH is from Creative 
Solutions inc.. who have been doing 
68000 FORTH implementations since 
1979. and it is very good. eon is from 
Kriya Systems Inc.. known for typing tutor 
programs written in FORTH. eon is 
Kriya's FORTH system !for the Macintosh! 
with extensions that make it an object· 
oriented system a la Smalltalk. 

Better yet . perhaps. acquire Hyper· 
FORTH for your Stride Micro system. It's 
my understanding that HyperFORTH is 
called that for a good reason. I believe 
that if you examine the available FORTH 
implementations for a11y processor that 
has at least two hardware stacks and an 
honest-to-goodness relative indirect· 
addressing - mode. you will find that 
FORTH is faster and more compact than 

any other language available with the 
possible except ion of some of the better 
C compilers. 

By the way. when are you going to give 
us the scoop on Modula Corp.'s Mac· 
Modula-2? For $90 I suppose I couldn't 
go too far wrong, but I'd rather hear what 
you have to say about it first 

PAUL F. 5 IVELV 

Sigh: what we have here is <mother in­
stance of the "generic language" versus 
"language Jmplement.ation" problem. 
You want to make the case that FORTH 
can do some really neat stuff: I want to 
make the point that so far no one has 
used FORTH to write a good operating 
system for microcomputers. 

FORTH is certainly plenty good for con· 
trolling robots. Chuck Moore says. and I 
believe him. that FORTH is also an ex­
cellent toolbox for a journeyman prob· 
/em solver to attack problems with. I'm 
certain that one could design a computer 
to run FORTH in the same way that Lilith 
was designed to run Modula-2. and the 
results would be impressive. 

I'm also certain that it was a terrible 
mlstiike for the people at Epson America 
to hitch their wagons success to Rising 
Stiir 's ability to write Va/docs for the ZBO 
in FORTH. and your letter confirms that 
certainty. You say FORTH per se wasn ·r 
to blame. and I can agree: but what I 
haven't seen are the counterexample . I 
have a potful of stories of eager FORTH 
lovers promising elaborate programs to 
be written in fabulously short times: alas. 
the end of the story is always the same: 
"fabulous" should have been taken 
literally. 

As to the relationship between FORTH 
and STOIC. I pass: I'm insufficiently 
familfar with either to have much right ro 
an opinion. and people whose judgment 
I respect tell me that STOIC really is a 
variety ofFORTH: in fact. yours is the first 
word I've had to the contrary. 

I will probably try HyperFORTH when 
the Stride 440 is set up. We'll see what 
happens. 

In any even t. thanks for an informative 
letter. 

If you like Modula -2. you '// like 
MacModula-2.- lerry • 
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-\ 7 _head are vastly different from the preset And a well connected one, too. Its exten

voices.Buy the optional FM Voicing Program sive input/output jacks and ports let you
and you increase programming power by save edited and created voices, scores and
leaps and bytes. With this increased power programs on cassette tape. Print out scores,
you can extensively edit the preset voices. voice parameters, letters, charts and graphs
As well as create totally new ones. in hard copy. And connect the CXSM to any

Other music software programs avail- MIDI-compatible piece of equipment.
able for the CXSM include the FM Music What else can the CX5M do? What else
Composer which lets you create musical com- did you have in mind?
positions in up to eight parts with complete For the answer, see your authorized
control over voices, volume, expression mark- Yamaha Professional Products retailer. Or
ings, tempo, and key and time signatures. call 1-800-821-2100 and ask for Operator

An FM Music Macro Program which B10. In Canada, write; Yamaha Canada
lets you take advantage of the voicing and Music Ltd., 135 Milner Ave, Scarborough,
performance potential of the CX5M within Ontario M18 3R1. Inquiry 367
the framework of an MSX' Basic program.

And a DX7 Voicing Program. (More on
this in another ad.)



When you're building a new company. every pcnn_\
is important. So. when we were evaluating PC3 and I
recommended the new high-performance Olivetti M34.
my boss thought high-performance meant added
expense. l explained that while the new M24 ix faster
than the new IBM PC. it costs about the .\;lI11C.

When I told him the M24 is fully conipatihle with
IBM and comes from Olivetti. a world leader in high
teehnoIog_y. I knew I had won his approval. But. m)
boss‘ eyes really lit up when I told him about all the
important features that come with Olivcttik M2-I . . .
features we need. but he'd pay extra for with IBM —
like the super high-resolution monitor. a §1fll[\l1lC\
adapter. parallel and serial ports. and a perpetual
clock calendar.

l\I_\‘ A124 also has 7 e‘-;pan.\iun slots. not just 5! \i>u'd
use all those IBM slots just adding on the features our
M14 came with! Now we have a P(' that can grow and
expand along with our compan_\".

I-act is. m_\ l\t\\,\ \\a.- or lfl1pfC.\.\ULl with the M14. he
said I de\cr\'e a raise. I didn't gel om: ... he _iu~l -aid I
dcserxc one.

// II l .
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Commodore's Coup 

Amiga 

Lattice C 

Aztec C 

ClickOn Worksheet 

ClickArt 

ClickArt/Publications 

ClickArt/Letters 

ClickArt/Effects 

Mac Spell Right 

Dow Jones 

Omega Research 

BV BRUCE WEBSTER 

Bruce Wtbsttr is a <011s:ulti119 td1tor 
fo,. BYT and a charter rntrnber of 

/He PMS Cornmandos. Ht can lit 
conta ted clo BYTE. 4 2 5 Battery 

Sr.. Sa.11 F1a.1nsro. CA 94 1 I I 

A !though I am now writing my 
fourth column. my first one has yet 
to see print. It's a little frustrating. 

both because of the time lag between com· 
position and publication and because I 
haven't received any reader feedback yet. 
Phil Lemmons and I have had several 
discussions about what direction the col· 
umn should take. but we're also interested 
in hearing from you. If you have any opin· 
ions about this column. please take a 
minute to send me a note do BYTE. 425 
Battery St.. San Francisco. CA 94111 . Or. if 
you·re a BIX subscriber. join the conference 
"ask.webster" and leave a note under the 
topic ··feedback:· Thanks. 

PRODUCT OF THE MONTH: AMICA 
Last month. I made a few comments about 
the future of the home computer marker. 
based on rumors I had heard abou t the 
Amiga from Commodore. In essence. I said 
that if what I had heard was true. the Amiga 
might be the heir to the Apple II in the 
home/educational/small business market­
place. 

Since writing that. I have seen the Amiga. 
I have watched demonstrations of its 
abilities: I have played with it mysel f: and 
I have gone through the technical manuals. 
My reaction: I want to lock myself in a room 
with one (or maybe two) and spend the next 
year or so discovering just what th is 
machine is capable of. To put it another 
way: I was astonished. Hearing a descrip· 
tion of a machine is one thing: seeing it in 
action is something else. especially where 
the Amiga is concerned. 

l can tell you that the low-resolution mode 
is 320 by 200 pixels. with 32 colors available 
for each pixel 1out of a selection of 40961 
But that does not prepare you for just how 
tunning the colors are. especially when 

they are properly designed and combined. 
It also doesn't tell you that you can redefine 
that set of 32 colors as the raster-scanning 
beam moves down the screen . lett ing you 
easily have several hw1dred colors on the 

screen simultaneously. 
It also doesn't tell you how blindingly fast 

the graphics hardware i . If you've seen 
some of Commodore's television cornrner­
cials demon trating the Amiga· capabili­
ties. or if you·ve look d at the machine your­
self. you have some idea as to what the 
machine can do. If you haven"t. rm not sure 
I can adequately describe it. 

Having seen the graphics on the Amiga. 
I have to smile when I hear people lump it 
together with the Atari 520ST. The high­
resolution rnode on the ST is 640 by 400 
pixels with 2 colors rout of 5121: on the 
Amiga. it is 640 by 400 pixels with 16 colors 
(out of the 4096). and you can rederine 
those 16 colors a the raster- canning beam 
goes down the screen. Also. the graphic 
hardware supporting all those colors is 
much faster. Little wonder. then . that a 
friend of mine. a game developer with 
several programs on the market. came back 
from the Amiga developers· seminar with 
plans to return the Ata ri ST development 
system at his house and to turn his atten· 
tions to the Amiga instead. 

As J guessed last month. the real strength 
of the Amiga is its totally open architecture. 
An 86-pin bu comes out of one side of the 
machine. giving any add-on hardware com· 
plete control of the machine. What's more. 
512 K bytes of the 68000"s 16-megabyte ad· 
dress space have been set aside for expan­
sion hardware. 4 K bytes each for 12 
devices. A carefully designed protocol tell 
hardware manufacturers what data they 
should store in ROM (read-only memory) so 
that the Amiga can automatically configure 
itself when booted. This i a far cry from the 
closed-box mentality of the Macintosh. 
which has forced many hardware vendor 
through weird contortions just to get their 
devices to talk consistently to the Mac wi h­
out crashing. 

The memory map is well thought out. The 
Amiga comes with 256K byte of RAM 
1random-access read rite memory); an up­

tco11tf11ued) 
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A total imaging system complete 
and ready for plug-and-go opera­
tion with your personal computer. 

Th Micron •· offers select­
abl resolution modesof256x 128 
and 128 x 64 with operating speeds 
up lo 15 FPS.An I lronic hult r 
is eas.lly conlrolled by software or ' 
manual runctions. and the included sample programs allOlll you to con· 
tinuou.sly scan. freeze frame, rram store, frame compare, print and pro­
duc pictures in shades of grey from the moment you. begin operation. 

Only lhe MicronEye uses the revolutionary 1532 OpticRAM·· imag 
sensor for automatic solid state image digitizing. with capability for gre)'" 
ton imaging through multiple s.cans. And with these features. th 
MicronEye·· is periectly suited for graphi input. robotics. text <ind 
pattern recognition. security, digitizing . automated proc s control and 
many other appli lions. 

Th MicronEye- is available with immediate d livery for these com· 
puters: Appl 11 . IEIM PC,Commodor 64 and th TRS·80CC !•rademar °' 
l\pplt> Comp<At r "1c.• lnte•Mll<>n<>I a....,,..,, Mil· 
chones. Commodor" Corp.. or>d TGr>d• c"'" 
r...,.,ctl\..tyl 

Phon for Mi ron ye- information 
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1 grade to 512 K bytes doesn't require a motherboard swap. 
All you do is plug a cartridge into the front or the machine. 
But it doesn"t stop there. Commodore designed the Amiga 
to accept and automatically take advantage of up to 8 
megab!}!es of RAM through the expansion bus. At least one 
company I know of is coming out with a $400 unpopulated 
RAM box hat plugs into the Amiga and can hold up to 
2 megabytes of RAM. which would cost you only another 
5'350 at current 256K·byte DRAM (dynamic RAM) prices. 
Thus. for about 57 50-the price ror which Apple has been 
elling its 512 K-byte upgrade-you can add 2 megabytes 

to your Amiga . You are able to do that four times. giving 
your elf n 8.5-megabyte system fo r a ut 55000 And. 
unlike large memory upgrades on the Mac and the IBM 
PC AT. all that RAM is immediately usable by the operat­
ing system 

Another area in which the Amiga has a po ible jump 
on the competition is in IBM compatibility. The 86-pin bu 
gives whatever is sitting out there complete control of the 
machine (if it wants control). The disk-controller hardware 
can already handle external 5~-inch disk drives (although 
they need their own power supply): the keyboard is uffi­
ciently populated (function keys. keypad . cur or keysl to 
upport most MS-DOS program : and the creen resolu­
ions 1320 by 200. etc.I are. by an amazing coincidence. 

, identical to those for most IBM graphics cards. How hard 
would it be to build a box with the necessary CPU (cen­

' tral processing unit) and ROMs that would turn the Amiga 
into an IBM-compatible machine? at very hard. I would 

' think-certa in ly not a hard a it has been for the folks 
at Dayna Communications to get MacCharlie. which at­
tempts to make the Mac run MS-DOS software. up and 
running. 

As you can see. I consider the Mac and the Amiga to 
be direct rivals The Mac will have the advantages of a 
well-established software/hardware base and a more re­
ined user in terface. The Amiga. though. ha the advan· 
tages listed above and the overall advantage of Com­
modore learning from Apple's mistakes. Perhaps the most 
important thing that Commodore has learned is how to 
encourage developers. The standard development en­
vironment 1s Lattice C fwith assembler. linker. and debug­
ger) runn ing directly on the Amiga itself. The underlying 
software !ROM routines. opera ting system. etc.I is not as 
finely developed as that on the Mac. but neither is it as 
complex or as rigid. The Mac environment forces devel­
opers to write programs that all look alike. The Amiga en· 
vironment gives developers tools to use and the freedom 
to choose how to use them. Also. the Amiga has more 
sheer power than the Mac. Because of that. I think that 
many developers are going to switch from the Mac to the 
Amiga. 

The real casua lty in all this is the Apple II. The lie may 
be hit hard by the Atari ST: the lie will almost certainly 
be clobbered by the Amiga . Last December. I paid $2100 
for an Apple He with 128K bytes of RAM. an RGB (red­

1c:ontinued) 
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PRINTERS 
800-562-2727user-Friendly Prices 

NEW! From EPSON FX-85 EPSON 
WITH NLQ 

$339•!REPLACES FX-80+1 

Sug!)e•led Relail $499. 

FX-185 WITH NLQ 

WIDE CARRIACE 
StJgguSled Re1a1I S 12'!15. 

IREPLACES FX100+l 
• 160 CPS DRAFT TO LETTER QUALITY 
• NLO MODE • BK BUFFER IN ONE AMAZING PRINTER $459.
• SELECTYPE'" • 160 TYPESTYLES 

• 24 Pin Printer• ONE YEAR WARRANTY 

• 200 CPS Draft Mode 
• Over 200 Typestyles 
• Ultra-High Resolution Quantity Graphics 
• Four Times Faster lhan 

the Average Daisy Wheel 
Pricing 

Available at 67 CPS - Letter 
Quality 

New Low Prices On Options 
upon

Reauest 

~EW! EPSONEPSON-DX-10 
• 10 CPS • 1 YEAR WARRANTY SuQ98Sled Re1a~ S299 HS-80 LETTERJET 
EPSON·DX·20 • 160 CPS INK JET • PORTABL.E or AC s339_ s310.• 20 CPS • 110 COLUMN • STANDARD PAPER • NLO • EPSON CODE 
• ALL-PURPOSE INTERFACE Suggested Ae1ai l S499. 

L0-1500 

$234. 

EPSON LX-80 ~~::'~~esm $214. 
• SPEED - 100 characters per second 

• QUALITY - Near lener quality mode 

• EASE·OF-USE - Choose 
popular typestyles from lop 
control panel with SelecType" ' 

• VERSATILITY - Over 160 possible 
.. - typestyles - Mix text and graphics 

-:;::-.. . on the same line 

• WARRANTY - Epson's one year warranty 

LX-90 ~~:'a':~:'e S329 $2 2 S •~~:TRACTOR 
PIC Cable Interfaces Available For: 

• IBM JR_& PC • ATARI • APPLE lie • GENERIC PARAl.LfL • COMMODORE 

Special Pricing For 

DEALERS ... VARS and other 


Qualified Resellers 


DAISYWHEEL PRINTER EPSON 50·2000 
comRiter $1,459.CR-llE 
Suggested Retail SS99. JX-80 $464.Special Price 

Hl-80 S357.$266. 
Qualified corporate & Educational 


Purchase orders Accepted 


1-BDD-562-2727 
or 1n Missouri can: 1·314-227-4371 


- PRINTERS PLUS / 910 Clayton Rd., #217, Ballwln, MO 63011 r• 
J 

SHIPPINC ANO HANDLING AT ADDITIONAL COST. IM<: ANO VISA AT NO AOOJTtONAl CHARCE.J OFFER GOOD WHILE SUPPi.Y LASTS_ 
PRICES ARE IN EFFECT UNTIL OCTOBER 31 , 1985. SOME ITl'MS MAY NOT BE AVAILABLE ON PUBL.ICATION DATE. 
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Real-Time Multitasking Executive 
• No royalties 
• Source code included 
• Fault free operation 
• Ideal for process control 
• Timing control provided 
• Low interrupt overhead 

'• Inter-task messages 


Options: 

• Resource Manager 
• Buffer Manager 
• Integer Math Library 

• Language Interfaces : 

C Pascal 

PUM Fortran 


• DOS Ale Access : 
CP/M-80 

IBM PC DOS 


~I: KADAK Products Ltd. (6041 734-2796 
~f= Telex: 04-55670 

206-1847 W. Broadway, vancouver. B.C., Canada V6.J 1Y5 

AMX for 8080 $ 800 US 
8086 950 
6809 950 
68000 1600 

Manual 1~ procesoo<l 75 
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green-bluel monitor. and two disk drives (holding a tota l 
of 280K bytes). This December. I'll be able to buy an 
Amiga with 512 K byte of RAM. an RGB monitor. and a 
ingle di k drive (holding 80K bytes. or three times the 

total storage on my llel for the same amount or less. And. 
of course. there will be absolutely no comparison what­
soever as far as speed and performance are concerned. 

I guess rm just really struck by how many things the 
folks at Commodore did right. Here are two simple-but 
important-illustrations. First. the mouse ports. The Amiga 
has two of them . up front on the right side of the box­
two smart moves right there. There's more. though. The 
Amiga has the hardware and software support to let you 
plug in a mouse lit comes with a two-button mouse). a 

itch-type joystick (like those used by Atari and the Com­
modore 64 }. a pot-type joystick (like the one used by the 
Apple II). or a light pen. The key word here is flexibility : 
The designers didn't decide what type of input device you 
have to use-instead. they gave you lots of options. 

Illustration 2 is the four types of video output: RF (radio 
frequency) modulated (for a regular television set) : com­
posite video (for a color moni tor}: and RGB and RGBi (for 
RGB monitors. both analog and digital). The video signal 
going out has been conditioned so that you can tape it 
on a videocassette recorder (VCR) without any problems. 
What's more. Commodore is coming out with a genlock 
interface that will accept a video signal from a VCR. a laser 
disc. a video camera. etc.. and make it the background 
color for your display. This opens up all sorts of possibili­
ties for interactive video systems. It also means that with 
an Amiga and two VCRs you can have do-it-yourself video 
titles. animation. and so on. 

Reading thi . you may think that the Amiga is a perfect 
machine. Of course it's not perfect. The ROM/system 
routines are nowhere as extensive nor as finely crafted 
as those on th Macintosh. which . despi te whatever prob­
lems they might have. have set a standard that will not 
be equaled for a long. long time. Design trade-offs. the 
bane of any computer company. show up here and there. 
And I'm sure that more problems and weaknesses will 
how up as people start pounding away on the Amiga for 

prolonged periods of time. But even so. I want one. 
I reali ze that I am probably raving a bit too much. The 

Amiga is not the answer to the world's problems: it will 
not stop war. nor will lt feed the hungry. Since I am writing 
this before the machine has been formally released- much 
less on dealers· shelves-I run the risk of making a tota l 
fool of myself. After all. by the time this sees print. the 
Amiga could have turned out to be something of a flop. 
But I think not. I think that people will be so startled by 
what this machine can do and-more important-what it 
can become. tha t they'll buy it in large numbers. 

MORE C COMPILERS 
My education in C inches forward. inspired by my next 
Programming Project article (a go-playing program for the 

(co111i11~ed) 
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CompuPro has great
• •memories at 

tomorrow's prices. 


BOARD DESCRIPTION OLD PRICE NEW PRICE 

RAM 23164. 64 Kbyte $lallc RAM, 5· 100 s 395 s 250 
RAM 23/ 128 128 Kbyle statoc RAM. 5 ·100 $ 695 s 350 
RAM 22 256 Kby te slallc RAM, 5· 100 $1250 s 595 
MDRI VE/H- 5 512 Kbyle d isk emulalor, 

S·100 s 695 s 495 

MORIVE/H · 2 2 Mby1e disk emulalor, 
S- 100 $2450 $1095 

SPUZ/64 8 MHz ZBOH sla•e processor 
w/64 Kbvte RAM, 5 ·100 s 395 s 29'5 

SPUZ/256 8 MHz ZBOH sla•e prooe ..or 
w/ 256 Kbyte RAM. s -100 s 795 s 395 

M0AIVE/H10 1 1 Mbyte disk emulalor 
I for ComouPro 10 Plus 51350 s 795 

MORIVE/HIO 4 4 MbyH! disk emu1a1or 
tor ComouPro 10 Plus .5450() $2100 

Remember the Volk wagen bug? It' an enduring ymbol of the way product 
should be: economical, highJy capable and reliable. One of ye terday' great 
memone . 

With RAM price going down fast, tomorrow' memories are economical too. 
the chart how ·, CompuPro memor er you well - by offering tomor­

row' RAM price today. Now you can increa e working memor , enhance disk­
inten ive performance and operating peeds or add la e proces ing upport to 
our stem for le money than e er before . 

See how well pe rformance, dependability and 
durabilit can till be put together in an economical 
package. 

The CompuPro People 

Where Computers G1row 
26538 Danti Court, Ha ward. A 94545 -J9YlJ 


Call 800/ VIA YN-1. In A. 800/ VIA Y -2. WX: 510-100-3288 VIASY N ORP 

·ompuPro i~ a rc>i. tered trademark ot Via '~ n Corpora11.in. 
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MICRO CONTROLLED 

DIGITAL DATA RECORDER 


FEATURES: 
Microprocessor controlled 
data buffering • Buffers 
data in RAM • Data 
comes in at any standard 
baud rate, plays back at 
any baud rate (switchable) 
• Tape runs only during 
block recordlplayback • 
RS232 input/output 110/ 
220 v ac or 12 v de • 1.2 
MB per tape side• Uses chrome oxide audio cassettes• Has 
hold-off during playback via CTS line • No data hold-off during 
record. Up to 9600 baud. 

APPLICATIONS: 
PROCESS CONTROL • POINT OF SALE • TELEPHONE 
SWITCH LOGGING (SMDA) • INSTRUMENTATION • DIAG· 
NOSTIC SUPPORT • PROGRAM LOADING • DATA LOGGING. 

BUFFERED VERSION MODEL PD1-BF ..... ... . $595.00 
NON BUFFERED VERSION MODEL DC·5 .. .... . 335.00 

TO ORDER, DIAL: ~.Eeq£-!((J ' 
(201) 356-9200 r 
 f'JIJ Lackland Drive 

Middlesex. N.J. 08846 

Inquiry 25 

dBASE II Users are laughing 
Now they have 
dTOOLKIT 

Containing many dBASE III facilities & more 
I dUBRAR ·OBJECT COPE RO rTl:\L 

Arr.11·, t'$lra :!: ~ on• \'anables. 
d.8..\SE Ill I ate Faohhr>. Amoum m 
Word,, DO T' •Sounde · C r:;. C:ht>Ck 
O!gils. Ranoom ~um ~. ISQl!T. Toower. 
CapirJhl.i' L-alpha, E001p1100.rompn'S>ron 

. and Man)' More 
• dBA IC· Fl'~CT I O'.'\ S: 

"' dB.~ E ll Dalli and Inda Flies 
u m B80 or CAAti CompiI BA. I . 

I dFl x -l'TIUTY: 
I fo Cornlpel'd Data Frles 

• dMENl' • 
~&\ ERr~ml ~I E~t·. Y"TE\I 
~la1mt11al1CI' Rouuno. ~lrnu Hi.:rarthy. 

·uni) 

• dCRYPT - l'TIUW 
EllCl)'IJI and 11< J!lll Data Files 

STANDARD FORMAT -
cnt. (IB~t •31~0,. CP M .. M 00, . 
PC [)() 15 •"lll~H. a. · for other I~, 

PRJCE - L' . • I ' Cahfomia resrden10 1 

:tl l\IUBLE PRO.If -
OZI FT 
P 0. Rox·> • . ROsr\'ille. .r\ 957 
0 4'2222 ·xt · ~ 
\'1sa. Mas1erchargl' 
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ac written in Cl and the desire to do some development 
on the Amiga. I've received several C compilers to look 
at but have had a chance to work with only a few. Here 
are some comments from a C novice. 

Lattice C appears to be a popular compiler for the IB 
PC; at least. it's the one that's mentioned most often in 
the lnfo-IB PC digest section on ARPA ET. Digital Re­
search cho e it as the initial development language for 
its GEM incerface. and. as mentioned. Commodore pick d 
it for development work as well. I thought it would be a 
good one o look at for the MS-DOS environmen t. 

I had few problem getting the working disks set up. The 
main stumbl ing block was figuring out what the different 
memory model were and which one I wanted. Some dig­
ging th rough the index and the manual itself provided the 
information needed . I ended up with rwo disks: a system/ 
compiler disk for drive A and a linker/library disk to be 
copied onto a RAM disk (drive q . That left drive B free 
for source and code files. One ironic note: Lattice C 
doesn't come with an editor. so 1 put a copy of Turbo 
Pa cal 3.0 1only 39K bytes in sizel onto the y tern/com· 
piler disk and used that as the editor. 

The manual has a nice tutorial to get you started . which 
I used. Unfortunately. some problems did arise. The 
tutorial claimed that the object file would be automati· 
cally placed on drive B: instead. it showed up on drive 

. This cau ed some confusion for a minute or two. until 
I fi gured out what had happened. After a while. the com· 
pile/link process got tedious enough to impel me to crea.te 
a file named CC.BAT: 

erase % 1.obJ 
tc -ms b:%1 
1 not exist % 1.obj goto end 
copy %1 .obJ b: 
erase % 1.obj 
c:link c:c + b:% 1, b :% 1 ..c :lc 
·end 

This file made it much easier to u e. All I have to type i 

A > cc benchmark 

and CC.BAT automatically does the compilation. linking. 
deletion of unwanted files. and so on. I have a nearly iden­
tical file. CCR.BAT. tha ha the tatement %1 on the line 
before th label :end. This executes the result ing .EX E 
file after the li nking step is done. 

All in all. Latt ice C has been an easy system to set up 
and use. However. I have yet to write a large program using 
it so rll have to reserve final judgment until rve been able 
ro put it through its paces rve also received two other 
C implementations for MS·DOS. Aztec C and Toolwork 
C: more on those as I get a chance to u e them. 

AZTEC C ON THE MACINTOSH 
l have mentioned in previous columns. a number of 

C compiler for the Macintosh are avai lable. The one I've 
(COll[IHUi'dl 
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We've built a powerful ~-c_ 
engineering and technical team ~;.'~~ 7

-.."'!· - 1!... 
here at Hayes. It's been our 
strength and the reason for our 
success from the very beginning. Our 't.:'"....~~~ 
focus has been on recruiting and developing · , 
the talent it takes to do more than merely. 
compete. but to lead. The result has beeii.:( saO:ess 
story few in the industry c,an,equa.1. - - •• 

For those of you who have searched far an<f 'd 
for just such an environment, where talent is provided 
the freedom and encour~ent to grow. then perha!)I • 

ait's time to take a good, bard look at Hayes. with ~rtunities: 
in both San Francisco and Atlanta. There's a future .;n. it. • 

/ '""""" . . . ,,,,~, ••• ......,, .• VLSlfDSP DE~.LO ENI NGINEERS - .. .. ..~ .:­
••e • • •..., $• HARDWAREfSOFIWARE DESiGN' BNQJNEERff ,. ·-.$~··,, . . .... ... .,,, ,,,,.•SOFTWARE PROGRAMMERS & ANAtYSTS 1,,, • • 

• MANUFACTURINGtl'EST ENGINEERS 
• PRODUCT DEVELOPMENT ENGINEBRS 
• QUALITY/RELIABILITY ENGINEERS 

Interested. qualified candidates should forward a 
confidential resume to: Bayes Microcomputer 
Products, Inc.• Dept. 92-265. P.O. Box 105203. 
Atlanta. GA 30348. An Equal Opportunity 
Employer. MlF. 
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We call him Asher the ' lasher. 
\"ot to in inuate that he' · t he \·i ole nt 
~· pe . Let' JUSt say that .~sher car ri e · 

h1 job a:> media di rector to a kind of 
qua 1-psychotic extreme; the way he 

lices up ad copy is a copywrncr"s 
nightmare. 

But when he ordered us to writ e 
his ad for Final Draft. th ' new word 

proce or from CY MAIMcGraw-Hill. 
we tarted feeli ng pretty bra\·c. 
Becau e w u e Final Draft \·ery 
day. And we know exacily what to 
sa\' about thi incred ibly imple and 
unbelic\·ably powerfu l y tern . 
Wi thout A.-h r 's lashes. 

. ow wrote abou t the edit 

command_. They"rt: alphabetically 
as igned ·o that you can learn them 
ea ily . All 3:5. nm 305 like some o the 
mher ystem we\• t ruggled with . 
In fac t. Fina l Draft 1 · o simple. you 
can learn to us It the fir s t day and 
ma · ter it th econd . \\ e did . 

And then we de cribed th 
feature Ii t: au tomatic red -1101 g and 
strike-out. table o contents. floating 
footnote . thesauru . pel li ng 
heck ... power you won 't find in 

com parabh·-pri ccd · ystems. 
But. a. usual. th· lasher had 

some descriptions a ll hi own . " You 
call thi an ad?! l' \'e read better copy 
in comic book · ! ['d better get a real ad 

by 5 o'cloc k. or heads wi ll roll~" 
Th is time. he cou ldn't -care us. 

Becau ·e we knew it wa a grea t ad. 
owe stored it \•,: it h the canned 

paragTaph feature . wrote 3i memos 
10 t hl· execs at CYMA . and read the 
ad into ach one. And they loved it . 
Ab olutely raved. Put it in all the 
magaz in 's. and si ne th n w \ · 
canned all ou r work wi th Final Dra ft. 

Now we're work ing on A her. 

FINAL DRAFT ,. 
T h word processor 
from CYMA; 1cGraw-Hil 1. 
Call 00-292-C't MA. 

lnqu1r 1. ' > i to r ~ nc.:H ' "'"'-'" 
lnquu 1 ci<; io r Dli\l E:.RS Of\ I\ 

THISADWAS CANNED 

37TIMES 




ACCORDING TO WEBSTER 

been using the most is Megamax C. However. Aztec C 
(from Manx Software Systems) showed up in the mail. and 
I've taken some time to look at it. 

Aztec C uses a UNIX-like shell for the user interface. 
avoiding the delays inherent in the Finder/Desktop inter· 
face. It uses filenames to emulate subdirectories: for ex­
ample. the file sieve.c within the subdirectory test/ is just 
a file with the name test/sieve.c. UNIX commands such 
as Is (list files). cd (change directory). and rm (remove files) 
are supported. as is 1/0 (input/output) redirection. 

The shell seems to work pretty well in and of itself. 
However. I've had some problems with it on my Bernoull i 
Box. I need to make one of the Bernoulli Box partitions 
the start-up drive before running the shell. or else Aztec 
C never finds the "system disk ... Also. I've gotten some 
fatal system errors when recompiling a program without 
first deleting the object file (<name> .OJ created by the 
previous compilation . This reflects a problem I've found 
with several Mac software packages: They've been tested 
with only a few (if any) hard-disk drives and often have 
problems with some of the new ones. Moral: If you have 
a mass•storage device. check out any software you want 
on it ahead of time- or be sure that the store you bought 
it from will give you a refund if it doesn't work. 

I haven't had a chance to wring out Aztec C. nor am I 
entirely sure that I'm qualified to do so. However. once 
I get the go-playing program up and running in Megamax 
C. I plan to convert it to all the other Macintosh C imple­
mentations. At that time. I can give you some good. hard 
comparison data. In the meantime. table I gives a few 
benchmarks 

CLICKON. CLICKART. AND MORE 
A company called T/Maker Graphics has come out with 
several useful utilities for the Macintosh. One of them. 
ClickOn Worksheet is a nifty little desk accessory that you 
install on your system disk. When you call it up via the 
Apple (desk accessory) menu. you have a spreadsheet at 
your disposal. The spreadsheet-50 rows by 20 columns­
has a surprising number of functions for such a smal l. in­
expensive program. You have table lookup. conditional 
calculat ions. and more than 20 mathematical and finan­
cial functions (compounded yield. straight-line deprecia­
tion, average. minimum. standard deviation. etc.). You also 
have cutting and pasting. replication of formulas. variable­
width columns. and the like. Jn short. you've got a pretty 
decent spreadsheet. one that can handle the needs of 
most individuals and small businesses. 

But wait. there's more! With a few quick commands. you 
can produce graphs-bar charts. stacked bar charts. line 
graphs. and pie charts-of the spreadsheet data. What's 
more. you can then copy those charts into the clipboard 
or scrapbook and paste them into your MacWrite/Mac­
Paint/MS Word files. And . of course. if you order now lor 
if you order anytime. for that matter). they will throw in 
12 ready-to-use worksheets set up for such diverse tasks 

(w"tinued) 
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More Space 

Saving Products From 


LinTek Computer Accessories 


Monitor Mover (Adjusts 4 ways) ....... ..... $149.95 
Space Saver Arm (Adjusts 3 ways) ..... .. ... . 89.00 
Dust Cover/Copy Holder (for IBM-PC) ... ..... 24.95 
Keyboard Drawer (25" x 151h" x 3 1h") ... . ..... 84.95 
Medium Tilt & Turn (11 " x 10" x 2'h' ') . ........ 27.95 
Large Tilt & Turn (14" x 14" x 2'h'' ) ........... 34.95 
PC Printer Stand (Fits all printers) ....... ... .. 19.95 
System Floor Stand (For IBM-PC) ............ 23.95 

* * * SEND FOR FREE CATALOG * * * 
Dealer 1nqumesLir11!1<11111 II I welcome. 

Compute! Accessories 

P.O. Box 8056, Grand Rapids, Ml 49508 (616) 241-4040 

When You Want The Best. Call... 

nbsinc. 

National Business Software and Supplies 

ORDER LINE 800-225-8800 
SOFTWARE 

JAZZ CALL SUPERCALC Ill S189 
LEADING EDGE WP 65 WORD PERFECT 4.0 229 
NUTSHEL L 85 ELECTRIC DESK 189 
ABI LIT Y 295 A BASE 5000 369 
TURBO PASCAL 3 0 39 NORTON UTILITIES 59 
WORDSTAR 2000 · CALL SMART SOFTWARE SYS 549 
MULTIPLAN 118 SUPER KEY 39 

PRINTERS 
OKI DATA CALL NEC 2050 S666 
EPSON CALL TOSHIBA 1340 S559 

MISC. 
AS T 6 PAK · 64 K 5259 CHIPS 64 KSET S15 
TEAC 55·8 DRIVE $109 MAXELL MD·2HD DISKS 40 
HAYES 1200 B S359 MAXELL MF·2DD 3.5 42 

TWO LOCATIONS 
500 W Broadway.Suite 116 P 0 Box 23 . 

Tempe AZ 85282 Painesville. OH 44077 
16021966-8005 1216)352-1262 

Monday-Friday 8am·5pm VISA & MasterCard Welcome 
~:,t>1:;p"'fl .t t1.1·1:!l · nq c1dd >':, D''' ,_,.(!1_·· prrnlt"'. ~ 10 pot!! <J•t't:'' VISA & M C .itJd ) AZ r(.'~I 


'.1_• ., : ·. ,l•'.l!1 6 A 11._; ,,. : .., u .,., ' -"~-' ~ '. !._;r LJ•' r-, ;·_;.n,1! u• C<A••p,11iy ( r1(.'t .. .. lot: 1.<.Jr Rt<!u•n-. -..1,[J, l'( I I') i ') 


., ·,'..;-· ~- r·.q leL· Al - •!•.•r», .1••' ,._,_, ..,. . ..,,!•· r-1 ,J'1u!,n:li.rcr '.. •·H"11·-ly ~~.Jcti '"t:> c;_,-,..1p.1 l ·bd1lr "U I •J •J.t t 


1··t• ~ •·'1 f·r :"•', •... b,t.'cl !'. :: •·.,1n q~· tJ•ocl,.c1 •.utJ11..":1 Tu .1 ~ .l•'.1b•l•1 o 
10 8 ~. 

Inquiry na OCTOBER 198> • BYTE JS5 

http:tJ�ocl,.c1
http:c;_,-,..1p


ACCORDING TO WEBSTER 


Table I : lccted benchmarks or tlrr Macintosf1 (512K brJles 1dll! Bemou/11 Box l. llre Compaq Portable 1640K bytes with 
d1wl flopp[t·disk drivesl. and /Ire Compaq 286 12 me abytes wilfr dual flopp!J·disk drives) . Tf1e Aztec C and Megamax C code 
file )i:e- i11clude rode to record tfre actual timing-two function calls to rhe system routine TickCount and code to write out tfie 
1•a/11es 

Language Compilation Linking Execution Normalized Slze 

acASM (long-word ill) 2 9 0 
Aztec C 15.4 126 63 22 5 44 

reg1S1er vars 15.3 14 9 4 1 4 5102 
egamax C 3.0 26 7 63 2.2 5578 
reg1s er vars imp v 78 25.9 4 1.4 5536 

urbo Pascal (3011 < 0 , 3 39 1 .678 
Compaq 286 < 0 29 , 0 

La ice C (2 151) 36.6 423 106 37 20.018 
Compa 286 26 0.9 

s home budg ting. au to loans. and stock portfol io . 
Thi i re lly a gem of a program. one that demonstrates 

the excellent qualities of th Macintosh. It has a few weak 
'..pot - it t k m whil to get u ed to " folding over" 
the spreadsheet to see rows and columns that were off 
the creen- but even so. it would be a steal at wice the 
price. If it weren't for the Amiga. this would have gotten 

my product-of-the-month award. My recommendation: 
Unless you need the heavy-duty guns of an expensive 
preadsheet li ke Multiplan . consider ClickOn Workshe t 

for all your calculat ing needs. 
T/Maker Graphics also has a series of ClickArt packages 

for the Mac. The original package. entitled ClickArt. is sim­
1comim1edJ 

New64KSBC 

. ..-;..... t&-..:a Only

' -!p:=. 
1:=;-:· 

- ;,1'- s375. 
11

' . 4 11 x6
• Requires no terminal. Includes 

Video Controller and CP/M • 2.2 
• Runs any size floppy drive 
• Substantial OEM Discounts Available 
Other models include Hord Disk 
Controller, CP/M 3.0, 128K or 256K RAM, 
Time of Day Clock, E2PROM, Peripheral 
Expansion & RGB Color Video Display 
64K SBC Includes: • 1/0 Expansion 
• 6MHzZ808"' • Source Code and 
• Video Controller Drivers Included 

• CPIM111 2.2• 2 Serial Ports 
Cfll'M It o ' 9911Mifed ltfocfilimc:Mltol ~lta~lhworchtnc 

• 4 Parallel Ports 18DI Ill o r99i...9d trOdwnartd ZilOg anc.. 

Megolel Computer Techno logies 

Head Ollice and Technical Support Center 

150 Turbine Dr ive. Weston, Ontario M9l 252 


Telephone: (416) 745·7214 Telex: 065-27453 MEGATEL TOR. 

U.S. Sales and Service Ofl ice 

2311 Soulh Anthony. Foll Wayne IN 46805 
Telephone: 12191 745-0310 

COMPETITIVE EDGE 
P.O. Box 556- Plymouth, Ml 48170- 313-451-0665 


Compupro . LOMAS, EARTH, TELETEK 

S-100 CIRCUIT BOARDS 


CompuPto 2ll6CPU'" $695 lom11.12868MHZ $820 C<i1or M-32~ S!.56 
C()MpuPto SPU z - 8MHZ soo LOm..eoee 420 l""""' IOMHz llO&ll 520 
eotnpuPn>aoe6'er 2'S L.om•~-,- 320 t..omas 4 HOAI 200 

CompuPn>~ ·~ • 347 l..o!nas Lllf>'" 72 206. 1.ant.ao<:oaMapc-16K 476. 
CompuPm Oi!IA3 .. '17 lomas2&0KD;am ...S. lOn\MMSOOS'• 2, U 200 
COmpuPn>R<>m :!::! •• 795 ~512Klhm 562. CompuProMOnvwH-5121( ..7. 
CompuPn>""'"23 2-0 l.OmMR<lm67- 625. ~ol03o pon 307 

4 1S l.Dl!lr&5HaDaill ...~AomZl•28 240. T_... S8C1 6MHl1 28 - ­
Comt>uf'l;oCPU z­ 111!1 Thunder 1118" 895 r...-•l()IT- &» 
CompuPtoCCP1u •e.1 s• 250 LomasCCP·M•""' ~- l<rn052~2•s ean.,.,Prol'O • 

T.... Hl)I 31$. T-SBCI

Sytl""'~°""- 52•. Rom-i20<8K) )I.ISi $ ,.95. 

$$1 Sp1emuW 11•T-ol<Syot""""'"'" -
Earth Computer TURBO SLAVE I SMHz 128K $395. 
T""'° Sl..e I """ .,;u, T-8".. No<1lo Sw ~"'"" -"*' Dylol ond OU.... - Tufl>oOoo'" 

SYSTEMS 
CGmpuj'ro 115'811.256K..COOS, SS1.10 • .2416TPI ORS. •S Slot $309S 
~o llli"'8,25(>K.COOS, SS1.10 • .1-96TPl,20M8, 15 $lol S.0211" 
CGnipul'ro 2815. S"W. 40"'8 . SSI, 3, COOS. 15 SIOC. 30 - PIS _, 
286, I 0241(. 110M8. ""4oC6d 2 S- - f4Hdy IO Run S839S 
Lomu 21M)., , 02G<..20M6 HO,, -s·.coos. eSERIAL 2 ,..,, , s SI01 S.0995 
Lamas 1- •116. 2S$1, 20 ...a HD, 1-s·, coo • Slot S2895 
T- l!Ml-U MM..,, • ··BMl-U ' 28K St.VS, 1-5". 20 MB HD. TOOS S.0995 

UPGRADE YOUR IBM® pc ·'~ !! 
.._CNIMI~ -- """"""'..,._ 


AINW.e1tOA S.l§i -- - f"C •(IMOPC ­T.aunCoior...., $$4l ,,.. PC1.•Mft!llC .... 
.... -.:--,..,..QrlP'CI ....... .... ....~Coioi'HA• l't A1Z'M8-AT 
A13ME,-.T~Coloii'IR-12' toot ~.....~ i;trt ,,... .,,. 

T'"°ilrGr,.._ .... AlifltlMll AT 
1118~i:!AT0A Sf9~" A170WI AT 

R.°"""Dlft'U A111....,AT -"* 
ASTllPJt.IU .... TEM; t '2'HH05611 snt 
..._"'"'UNCTION mOAlmS """ 
0....-li._~~(9(_ ~MrPt.,,. ........ ...
folO'Wf~llollC l "DSCJOC... DMMM 

megateI 

ALL PRICES SUBJECT TO CHANGE ANO STOCK ON HANO 

~--~T~Dt~CPUZ.,C..t DWio. 3,~J,~41 CPU211. CPulOI 
5ywm ~ t ..WWE-+I, Ami Zl. ~Z) ... It~ 6r ~-"~Of~CP,M 1:t CCPM .,. 
r~tr~J°"' ·°'9Ul~Mc- M$00$lil•~ ..~Df ~&~• ... 
H9Mlftil~GtT~~ t~"·~IP'~Ol~•toOO lft'l.it••~~ 
-~ .......... ~~111.a~•~ot~_,. b: 
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"SvyyftCard™is an incredible 
addition to myApRle®Ile~' 

Steve Wozniak, 
1bis new $89.95 plug-in card gives you Apple Ile user 
an amazingly easy, blindingly filst way to 
write, file, communicate and calculate. 


You've never seen an Apple lie do 
word processing, filing, communicating
and calculating the way it does with a 
SwyftCard. 

Steve Wozniak calls it revolutionary, 
adding "If I had thought of the SwyftCard 
while creating the Apple ll, I would have 
buiJt it in." Fomenting revolutions comes 
nacurally to SwyfcCard inventor Jef Raskin, 
who e previous efforts to make comput­
ers simple and useful include creating the 
Macintosh•• projea at Apple. 

SwyJICartl owuorJefRask/11 and 

A(lple II c;1W1or Steve Wozniak 


SwyftCard transforms the Apple 
Ile into the computer it ought 
to be. 

The SwyftCard creates a OK-byte work­
ing space, or "universe,'' capable of hold ­
ing abouc 20 pa es of single-spaced text 
The universe accepts whatever you put in 
- texc , numbers and data, in any form 
you choose, without you having to switch 
programs or modes. 

Throughout your workday, you can 
enter information imo the universe in 
free form: a report, names and addresses, 
daily to-do list, new telephone numbers, 
diem Ii t - anything you 're working on. 

A universe resides in memory while 
you are using it, and when you are done 
you save it to a disk. An unlimited number 
of universes can be created, each kept on 
a separate disk. 

The secret to working in a wyftCard 
universe is the patent-pending cursor. It 
works faster than control keys or a m use, 
and doesn't make you take your hands off 
the keyboard. 

Swyftcard is a berter solution to vour 
day in, day out word processing and data 
management needs. It ls faster, easier and 
more useful. 

How much raster is SwyftCard? 
From a power-off start, wvftCard loads 

a universe and displays exactly where you 
were lase working In just six seconds, 
automatically, with no commands. 

Swyft.Card finds and displays any piece 
of Information in vour universe in less 
than 300 milliseconds. 

wyftCard saves an emire universe to a 
disk in just eight seconds, including auto· 
matic formatting if necessary. 

How much easier is SwyftCard? 
For all it does, SwyftCard uses only 

seven commands. And each is available 
immediately by pres.sing a single key 
once. 

To stan using wyftCard, simply plug 
the card into Slot 3 (which mo t other 
cards can'c use), rum the Apple lie power 
on, wait six seconds and begin ryping. 

To use an Apple program, just load it 
in; wyft.Card turns itself off and won't 
interfere. 

How much more does 
SwyftCard do? 

wyftCard communicates with data ser­
vices widmut you having to learn their 
edicors, and lets you directly edit informa­
tion you bring in without special com­
mands or file transfers. 

SwyftCard Is gre-.u with number , 
performing calculations - including 
scientific work - anywhere in your 
universe. 

Using the wyftCard-ProDos ut.ility disk, 
which is included, you can tran fer infor­
mation developed in SwyftCard to other 
programs, and vice versa. 

Swyft.Card is not a spreadsheet, nor will 
it do everything for everybody. But no 
other system delivers the common sense 
utility of SwyftCard 

Of course, wyftCard comes with a 
complete manual and an on-screen 
tutorial. 

Try SwyftCard foe 30 days. 
Everyone we've shown this ad to has 

said SwyftCard sounds coo good to be 
true. Maybe you feel that way too. But 
everyone we've then shown the SwyftCard 
to says it's better than the ad claims. So 
we want you to try it at our risk. 

If we sent you product literatur or 
tried to answer your questions by phone, 

we would just repeat this ad. The only 
practical way to find out if wyftCard will 
help you is to accept the 30-day, no ques­
tions asked, money-back trial offer. If you 
don 't like your SwyftCard, return it within 
30 days and we'll send you your money 
back. 

To order, call us at: 

800-982-5600 in the U.S. 
800-562-7400 in Calif. 
Computer system requirem.eots 
Apple lie, regular or extended 80-rolumn 
card, 80<0lumn monitor, one disk drive 
with controller. For communica1ions: 300 
or 1200 baud modem and uper Serial 
card.· To transfer data between SwyftCard 
and Apple programs with ProDos utility: 
extended 80-column card or IWO drives. To 
print: any Apple, Brocher, C.Itoh, Cen­
tronics, Epson, HP, NEC, Okidata, Panasonic, 
Qume, tar, Toshiba and most other 
printers. 

Apple is a registered trademark of and Madm~h is 
a trade.mark licensed to Apple Computer Inc. 

ro:;;;-~;:;::-;;~.::; 
back trial offer. Call toll-free: 
800·982-5600 in the U.S., 
800-562-7400 in California Or use 
this coupon. 

Name-------------~Address _____________ 

u~~------------~ 
State ______ Zip ______ 

Phone ( ___ ---------­

Send SwyftCard~ ar S89.95' plus SJ.50 
or $10.00 foreign $hipping and tigndling each , 
totalling J I prefer to pav as foll.ows: 
D My check o r mone)' order Is enclosed (i'Jyable to 

Information Appl lance Inc. ) 

D Pl~ bill my credlt card a1;count: • 
0 Vls:i D MasterCard 

card 1 -----------­
Expiration Date __________ 
Sigllalure ___________ _ 

'California residents please add $6.30 for sales tax. 

Mail to: I nformalion Appliance Inc., 530 nlve rsil)' 
Ave., Palo Alto, CA 94301 . 

Information 
Appliance Inc. 
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Inquiry I 

mE TOP OF THE LINE IBM COMPATIBLE~Q°¥.=: PC/XT/AT 
FALL PECIAlSf'EATUR~ 

• Mli1<1bN~ pn<.-J re, XT1 T C<lflll"''" 
• Rli1~ PC .11$ OOS. Cl'\\ 
• or roll~ lfo! n'ISUJlt' oomputt:"r run.• 


tl1gh1 • mubtar. ln!llS 1-2-3, s,·m 

11hon)', Fnm.,.'lll'k . ll'Ollllre • D ~ 


II II Ill. PC Pamt. Auto CA D and 

• \\1' to\'P' a dl'ITHJ .S)i stem D\-:11ln111ft i 1r 
1)1LJt~IJ 

~~l{!'~R.!,~TEMS $2695 NOVA AT Enhanced Model ... .$3595 
, 'A AT 640K l!VM M'f b'"nl il~rJ ~O'IA T IMll oul>rr lximl , lnkl / , l "Pl 

Cl'l' f()pcJOn MHZ~ 1. 5V. rs (OJlllOf1 Mil?.), l'lioll I"""' "'flpl) 11 I 2MB 
11-or I ~.llB °''Pl'> drh rrTr blin! llot>I»' dm • :!i!llH n1i 2 s.nn1 1 para11.i roro. 
dlskl~opP) Wfll n~ltr lo."\•boiitnl 

c\'0\.1 PC llDr Ro... ~Oil PC 2S6K Sl'S!UI NllO. Xf 2561: SlnEI 
&4K lot ""J1h1-r 2WK lr11 tthn roant. :!iillK 'l l\101 muthl'r lnlrd mse, 
t:.J;inl . t.w' 130\I cast. J:JO\\ lXl""l'1" "-llppij, :! • l J'JOll f"" •r mriih 1 111 ~ dr 
r<J....., ,.,ppl) °""'1) ht dr , E pot: oomlJl!tbk h pair~ romp;,iubl nm1t1rundif1n 
001nrolln ertn!. , mWuf1mttmn ran!, ralor =1, rulor I!<' Phil r.ud, 4-dr 
keyhoant J!r.lphtt mnl, ~-dr m nlmllrr rnn1 n~lcr cud JO\tR 11 0 , 1111" 

rant rontroll('r $695 
$1295 1 95 

IOMB 1,,.-m lltpt• bit k 1L $595 WWA AT 19iill ,.,., '" ppl_1 Sl'l5 
IOMB lntomal H D >)>lt•m ~95 w»1 xr 1:~1w ..,.., w~pl1 w 
20 MB Internal II 0 <J.U•m $595 SOl'A XT 25 ' ~ .t.11 "'"lhPr boanl S295 
~Ol'A AT SI~ SOIA AT • . -h"' 00.nl CAIJ. 
SOl<I AT 100anl SI.lo OJ!lo t!'I"' mo""' SI09 

PLE ECALI. ~'OR Ol'llER ACC~RJ~ FOR P IXTIAJ' 

DEALER INQUIRIES WELCOME. - NOJ'A AT 286 AVAILABLE 


COMPUTRADE COMPANY (in Koll Commertial enter) 
7 0 1Timble Road, Suile 605 , San Jose, CA 95131 


Tel. (408) 946-Ut2, 'telex: 171605 

Hours: Mon·FTi 9:00 a.m.-6:00 p.m. 


MICROSCAlE 
- UNPRECEDENTED ANALYTIC POWER ­

NOW INCORPORATES SYSTAT 2 . .. 
The only statistical software system 

you'll ever need to buy! .. 

COMPARE OUR FEATURES: 
Latent Trait Analy e T-Tests 
• 	Dichotomou & Rating Scale • R lated amples 


IIems • Missing Value 

• Agent /Obj I lep Calibration Autocorrelation 
• Agent/ bject ·i t tat istics 

Analy is of Variance • Mi sing Valu 
• -way Factorial • Automatic Scale Linking 
• Repe t d Mea ur 


Chart Plots 
 • A priori Contrasts 
• tern-and-Leaf • A po riori Cont ra~ ! 
• Bo • Analysis of ovariance 
• Contour (Density) 

l og-linear Models • Bar 

• -Way ontingency ables Multivariate 


• nalysis of V riance 
Multidimensional Scaling • Dis rimin<1le An<1ly i 

Time-Serie Analy i • Canonical Correlation 


If you are involved in the analysis of surveys, quesl.ionnaires, or 
market re!iear h, YOU NEEO MICROSCAlE TO: 

• detect irrelevant data M/CROSCAlf handles 400 
• ontrol mi leading data column by 20.000 on 
• 	 Ive th mi ing dala an IBM PC (other versions 

problem available). 
• remove redundant dat FREE u r work hop , 
• identify errors in colle lion hotlin and updates. 

For ompl te informat ion , all or w1ile: MED/AX, INC., 
21 Charles I. , Westport, CT 06880 1-800-243-4520. 

In onn ti ut, (203) 277-720 I. BYTE aorss 
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ply a collection of clip art for MacPaint. in the same vein 
as several other packages on the market. Your best bet 
is lo get a look at it to s if it includ s nything you really 
w nt. 

The econd package. Publications. is a more specialized 
collection o images. It contains formats and clip art for 
preparing memos. newsletters. programs, and re lated 
items. For example. it has MacPaint images with borders 
set up fo r two- and th ree-column pages. You make a copy 
of the appropri te image. fill it in with text and images. 
and erase the borders. As you might guess. it also has 
collection of art ized especially for the two- or three­
column layout In addition. it has a variety of clip art for 
memos. calendars. titles. the usual zany little items. and 
o on. J u ed it to create a two-column family newslet· 

ter . .. you know. the type you get around Christmas that 
brags about th parents' promotions and the kids' awards. 
I was able to put it together in just a few hours. and it 
came out looking very good 1although it never got sent 
out). If you're doing this kind of work. you should take 
a good look at ClickArt/Publications. 

The third package. Letters. contains 13 large 124- to 
48-pointl fonts that you can install on your system disk. 
Besides that, it has nine MacPaint images wi th large 
(72-poim and up) stencil (blank outline) fonts. These let­
ters. numbers. and symbols have to be lassoed one at a 
time and moved into place. then filled. if desired. That's 
what I did for the title across the top of the newsletter; 
some editing with FatBits made the letters merge into one 
another and produced a nice effect. Unless you've got a 
specific ne d. though. rm not sure that ClickArt/Letters 
is worth the price. 

The last package, Effects. is probably th most useful 
of the four. because it lets you do some amazing things 
r ther than ju provide you with predrawn images. Effects 
is a desk accessory tha you install in to MacPaint. When 
you run it, i disables the rest of the MacPaint functions 
and draws four new action icons in the upper right corner 
o f the screen. You can then make a box selection (point. 
click. and dr gl and perform one of thos functions on 
the area select d. The Undo menu item still lets you 
recover from any effects that you didn't want. 

The four functions are Rotate. Slant. Perspective. and 
Distort. All of them involve selecting a rectangular area 
and manipulating it. The names are descriptive. Rotate (a 
wheel icon) lets you rotate the image around by any 
amount; for example. you can finally get text at something 
other than a 90-degree angle. Slant (the Leaning Tower 
of Pisa icon I permits you to slant the whole image to the 
left or the right the rectangle becomes a parallelogram . 
Perspective (a road disappearin toward the horizon) lets 
you make one side (top or bottom) la rger than the other; 
the rectangle becomes a trapezoid. Distort jtwo hand 
cru mpling a sheet of paper) lets you skew the rectangle 
entirely. cha nging any or all sides and angles. 

ClickArt/ ffects is a ood package. but you again must 
( on1i11ued1 



!l,1!!11f1!!1111Bryoucando a job, 
the rosteryou can do anothet 
And the more jobs you do, the 
more moneyyou make. 

A simple business principle 
around which we've craftily 
designed them XTRA....XP. 

A personal computerburst­
ingwith the speed and power 
you need to move ahead and 
stayahead. Over three and 
a half times faster and fully 
oompattble with the IBM XT. 
'!Wenty-ftve percent faster 
than the AT. And twenty-five 
percent faster than the AT 
on a Lotus reoomputatton. 

Example. A spreadsheet 

that once took 32 seconds 
to compute now takes a mere 
9seconds. 

11rne savings for other 
bUSiness tasks are equally 
staggering. 

Imagine all the extra 
muscle of the 80286 Intel 
microprocessing chip conve­
niently packaged in a very 
small space. 

And imagine the very same 
tilt-and-swivel monitot built-in 
telecommunications port, IBM 
compattbfilty and the host of 
othercomputerntcettes that 
have made the whole family 
so successful. 

. -' ' 



ALPHA CONCORD , DEALERS WELCOME!!(llepkjtfJ] 

a:u•:l11f.1ft'lminrw MODEM 

• Auto dial , •~t.o 11n1w•' (lone or pulw• 
• I tlah1:1 m dteatore & s.w•icJ'I Hlectable 
• A.ulo tptff Rlecllon {0~3.00 . J~ bp1.) 

• SpH .. Wl1~ volUm... eOf'ltl'o• 15 MONTH WARRANTY 

· Aluml r1um uw-, w/ad1p1or 
 $179 

SEMI-ASSEMBLED 

ONLY 

$, 140MODEM*** 
M.od•m bo•rd compl"4!1e hj H.titft\blecl, h!:!liiilitel 
& 9yaf.lflilttd. S. m.lnut•• HMmbly 

AT COMPATIBLE 

Case 
Keyboard 
Pronter/AS232 
2M e•g.ans1on car<1 Scali 

AT BAREBOARD$CALL 

AT MOTHERBOARD $900 
l~MllOU 802 IC SETSl 

XT KEYBOARD $70. CASE&KEYBOARDFOAlleS90 
BEST PRICES on

CONCORD Technolo Inc. IBM/APPLE CARDS 
n w. Sroed'Wmy, "•"~· LC. C.PQlld.9 VSV 1P1 Write for Price List. 

Pt>. llCJ.O) uwsss Tele• tJ.> · 3 CONCORO 

IBM PC AT performance! 
PCjr price! 

* AMPRO L11tle Board 186 5479 
• 8 Mhz 16 811 80186 CPU 

• 128 5t2K RAM: 1 MB 
v add-on board 
• 1 28K EPROM - 2 Byte 

Wide sockets 
• 4 Drive floppy dis controller 

· SCSI (SASI) hard disk interface 
• IBM compahble ROM-BIOS 

• Boots PC DOS 2 x. 3 x 
• Two AS232 C seria l ports 

• Parallel printer por t 
• Expansmn board 	w 512K RAM. 8087-2 . Ctock. 2 serial ports. 

RS422 port 

* AMPRO L111le Board Plus 53 29 
• Same as lltlle Board 186 except 4 Mhz Z80A (8 Bit) CPU. 

64K RAM, 4 - 16K EPROM; w CP M 2.2. ZCPR3 

* AMPRO Little Board (the ong1nal) S269 
• Same as Little Board Plus except no SCSI. 4K EPRO . 

w CP M 2.2, ZCPR3 
25 different enclosures w power supplies. cables, etc from S99 
Floppy1W1nchester drives from S89 
XEBEC 4000 OWL I 2 Ht 1OMb dnve w integral controller S595 
Terminals: Wyse. Oume. K1mtron trom $395 
Power supplies, cables , connectors in stoc 

Complete 1echr11cal supporl Assembled systems avlllfab e Write or call tor 
free calaklg Most orders shipped same day 

VISA. Mas1e1Card. Money Order, C.0 D Chee sallow 1wo wee s 
Purchase orders and bids welcome P11ces FOB Prame View, IL 

PC AT PC1r PC DOS••lfadem;arii;sOfln~n.t,o'\.llBuS""H M~Cotl'Ot on XEB.e COYJ\. 
it. a l•aM'mll ot XESE:C Ire 

lllllrl p• ., 15945WestPopeBlvd ... • W Prairie View. IL 60069 
1 N C (312) 537-78a8 

ACCORD! G TO WEBSTER 

decide whe her you ha ea need for it. If you're eriously 
mto MacPain t graphic . all four packages might b a good 
buy. e pecially if you can ta lk the dealer down to a good 
combined price. 

MAC SPELL RIGHT 
I e received a copy o ac Spell Right. a pelllng checker 
for MacWrite iversion 3 3 or laterl Mac Spell Right is from 
Assimilation Process. the same people who wrote Mac-
Write. so i no fluke that the two integrate so well . 

When you run MacWrite. it looks for a file entitled Mac 
Spell Right Hlt inds it i puts up an additional menu on 
the menu bar When you use th Spell option it starts 

the curren cursor location and checks each word that 
it finds against the die ionary. If it can't find the word. it 
tops. d isplay i . and presents a list of pos ible pellings. 

You can then accept the word as is. correct it. add it to 
the main die 1onary 1up to 1000 word ). or add it to the 
ocumenc ictionary. Thi continue until you want to quit 

or you hit the end of the fi le. 
The dict ionary. which Ass imi lation Proce s ays has 

more than 0.000 words in it appears to be a good one. 
Performance a ainst Hayden:Speller !which claims to have 
only 20.000 \ ord in itl supports that claim. Assimilation 
Process ha done an excellent job of compression. fitting 
hat many words into a file only about 85K bytes in size. 

which include the spelling-checker code. My best guess 
1 that they start with a ood literal word list. then set flags 
for each word specifying which endings are allowed. J tried 
to trick it ~ ith imaginary words (good roots. good endings. 
no such word. like "doorable" I but couldn't do it 

There are some problems with using Mac Spell Right. 
Fi rst. since it must be present at the same time as Mac­
Write. you may have problems on systems without hard 
disks. You must ei ther thoroughly clean off the acWrite 
disk lincluding throwing away excess fontsl or have a copy 
i ing on each disk of document If you want he optional 

thesauru a wefl. you re in real trouble. 
That shouldn't be a concern. though. because the 

thesaurus i n't worth much. To use the thesaurus in Mac 
Spell Right. you go through three levels. Firs . you look 
up the ini tial word by paging through a long list of words. 
If you find it you then "open" it. and it shows you a bunch 
of index words. You have to decide which of these is 
closest to the meaning o the word you were looking up. 
It then shows you a lis of possible synonyms. most of 
which really aren't synonyms- you have to scan the list 
and rind which ones apply. 

A an example I deci ed to find synonyms for the wor 
exhale:· I ook me a while to get there: I typed "f" to 

put me at the start of the F-section . then I paged backwa rd 
until "exhale·· showed up. I selected it and got a list of 
four index words. I chose "eject ion:· and it then presented 
me with a list of 14 5 words. few of which had any relation 
to ·exhale:· I then had to use my own judgment to decide 
which ones did and which one I should use. The entire 

1co111rnued) 
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FEATURES A D SPECIFICATIONS 
• ' IBM-AT compatible motherboard with: 

SMHz 80286 CPU 
640Kb Main Memory 
ROMBios 
Eight 1/0 expansion slots Csix with 62 
and 36 pins. two with 62 pins only) 
CMOS clock/calendar with battery back-up 
Socket for 80287 math co-processor 
Seven-channel direct memory access CDMAl 
16 level interrupts 
Three programmable t imers 

• 	 192 Watt Power Supply 
• 	 Fixed and Floppy Disk Controller 

QC is a reglstef'E!d trademark of Gluantek Corporation 

• 	 1.2Mb/360Kb Diskette Drive 
• 	 IBM-AT compatible Key-board 
• 	 Security Key Lock 
•	 Options 

Serial and Parallel Port 
3Mb RAM Memory 
20Mb Fixed Disk Drive 
40Mb Fixed Disk Drive 
20Mb or SOMb Tape Drive 
360Kb Diskette Drive 
Color Monitor with adapter 
Monochrome Monitor with adapter 

QUANTEK CORP 
17975 MAI STREET 
IRVINE. CALIFORNIA 92714IBM is a f'E!gistef'E!d trademark of International Business Machines Corporation 

{7 14) 250-1909 
Inquiry 2 7 for End-U er Inquiry 2 for D ~ L RS 0 L 	 OCTOBER 1 'i • BYTE. l61 



DE SMET c 

8086/8088 Development Package 

$109 


ACCORDING TO WEBSTER 


process-moving as quickly as I could- took 96 seconds. 
By contrast I picked up a paperback thesaurus and had 
much better information in less than 20 seconds. Conclu· 
sion: Forget Mac Spell Rlght's thesaurus. 

Mac Spell Righ t is a goo.d checker if you 're using Mac· 
Write 3. 3 or later. For that matter. it's the 011/y checker. since 
Hayden:Speller curren tly works only with ea rlier versions 
of MacWrite 1or with MS Word). So. your choice of word 
processors pretty much limits your choice of spelling 
checkers. al hough Assimilation Process is supposed to 
have The Right Word ffor MS Wordl out by the time you 
read this. 

INFORMATION FILTERS 
My writing requi res that I try to keep up on what's hap· 
penl ng in the world~not just in the micro industry. but 
in telecommunicatlons. technology. science. politics. and 
ociety in general. The foot-high stack of unread maga· 

zines sitting near me bears mute testimony to how hard 
it is to do just that. So I am always looking for ways to 
sift the chaff from the wheat. information filters that screen 
out what I don't need to see and let the important stuff 
pass through. 

In the pa l month. I've come across two filters that help 
me get more wheat and less chaff. First I've started using 
the I. RACK function on the Dow Jones Information Ser­
vice. which I access via MCI Mail. The /ffRACK funct ion 
lets me set up a list of publicly held companies: my list 
includes firms like Apple. IBM. DEC. Compaq. 'Jandy. Lotus. 
and so on. Each time I request a report. //TRACK shows 
me the current stock information lopen/lowfhighlbid/close/ 
volume) for each company. as well as any news articles 
pertaining to that company. The articles are especially 
valuable in finding out what Wall Street thinks of these 
companie . You can have up to five lists. each holding up 
to 25 companies. Anyway. lrrRACK is proving itself to be 
a usefu I filter. 

Closer to home. a firm called Omega Research (headed 
by Brock Meeks) offers an electronic "clipping"' service. 
1 igned up a soon as I heard about it. and it. too. is prov­
in to be worthwhile. Once a week. Omega ends me a 
dig st o items dealing with politics. telecommunications. 
microcomputers. and technology. These have been com· 
piled from on-line databases. The digest comes in a regu lar 
ASC II (American Standard Code for Information Inter· 
changel ext file that is sent to a computer bulletin board 
on which I hav an account. The digests received so fa r 
are about 60K bytes each in size. but they represent 
several times that amount of reading if I had to crack down 
the items myself. 

Ir appears that. given surficient interest. this service will 
be offered to the general public ... or at least those will­
ing to com up with the money for it. Rates vary based 
on the nu mber of to pics included and the difficulty in ob· 
taining hat information. Also. Omega Research will do 
one- hot re earch efforts for a negotiated fee. If you have 

(COll!illUfdl 

FULL DEVELOPMENT PACKAGE 

• Full K&R CComp11er 
• As~mblei. Un er &Libranan 
• See"• A Furl Sc;reen £d1toi 
• Execoifion Profiler 
• Complete STDIO Llbtary ( • 120 Fune) 

Automatic DOS l.X12.X SUPPORT 

BOTH 8087 I SIW FLOATING POINT 

OVERLAYS 

OUTSTANDING PERFORMANCE 

• 	Firsl and Second In AUG '83 BYTE 
bench11111rl<s 

SYMBO LIC OEBUGGER $50 
• 	WITT1t11! & change vallilbles by ruime 

USJng Cexp11!SS>ORS 
• Flip berwren ddltJo and display screen 
• ~ilia C: source dU J1119 e.ec:utoo 
• 	Sel multiple brea IS by luncliOll oi ll!ll' 

number 

DOS LINK SUPPORT $35 
• Con•er1$ OeSmet 0 to DOS OBJ Format 
• LI ·klt.h DOS M 
• Uses L•tl•ce • naming comrent1ons 

C!'!~!!I~ 

P. O. Box C. Sunnynle. CA 94087 


(408) 720·9696 

Sir.ti Mdreu: 505 W. Dllve, #767 ~910861 Call lor b11. 


AU 01ders shrppod UPS surlal>e on IBM format d~kS Shtpplno included 1n price ca11rorn1a 
res1dlln1S add S<ilt$ ta. Clnada sh1pp1ngad4 SS. elStwhe1Hdd $15 Choe: s must be on u s 
Ban~ and 111 U S Dollars Call 9 t pm to CHARGE by VISA MC AMEX 
Fortign D1m1bulo1S AFRICA, Hl ·l.ECH SVCS. G1~0 1 one 454 0 or leJe~ noseo LANGER • 


EllSUllD: MLH 'le<ll. 0600-69114$ • ICEl.AllO: llugbull4dur ·1>1·10.-24 • JAJ'1N: JSE lll·-486·11Sl • 

SWlDEll: ESCORT CAIA DB-11133 56 tw TllfSEUS J0&-13 61 fill 


DATA SPEC presents the affordable data switch. At 559.95* you 
can conveniently swi tch between your peripherals without the 
needfor expensive equipment. You also gain outstanding durability 
wi th the following quality features: 

• Full metal construction • All 25 pins switched 
• r.ompleteshieldlng !Exceeds F.C.C. • Gold plated connector pins 

requiremenlsJ • Safe ''break before make" 
• Reinforced printed circuit boards operation 
• Anti-skid teet 	 • One year warranty 

Isn't it about ti me you benefit from high perlormance at affordable 
prices? TheS59.95data switch from DATA SPEC. Ask for it at your 
nearest authorized DATA SPEC dealer. 

~[]Ji](]Je~~a®~~~~~ 
,ltOM ALU -'NC:i Pl~IR'('N COl'l"O!!U',fKHlll 

20120 Plummer Slreel • Chatsworth, CA 91311 • 1·818·993·121:2 
'Manulacruror s suggesrod rel 11 poc lor modfll AB·2S A 8 $wir<:h A B C r2!> or 36 pm 
conftgw-iwons~ and crOS! maw.r: dor• sw1fche.s "'e atso av;uJabJe 

C6'>'frignt 1985 ..,, ~• r..:e Re~.a•(: CO,oo,1111on 

lnqulr} HJ lor En ·U e 
162 e" r' . I Inquiry liJ for DEALERS :1'0!3f.R S'i 



Tools That Make YourJob Easier 

For PCDOSIMSDOS (2.0 and above/ 128K) •IBM PC/ Compatibles., PC]r., Tandy 10001120012000, & others 


For CPMBO 2.2/ 3.0 (ZBO required/64K) • SH SSSD, Kaypro 2/ 4, Osborne I SD/DD, Applen, & others 


MIX EDITOR MIX C COMPILER 
Programmable, Full/Split Full K&R Standard C Language 

Screen Text Processor 
 Unix Compatible Function Library 

~'Y 2995 ~ 3995 
-Complete &:: Standard Standard FunctionsGreat ForAll Languages 

A general purpose text MIX C is a complete and In addition to the functions 
processor, the MIX Editor is standard implementation of C described by K&R, MIX c 
packed with features that make as defined by Kernighan and includes the more exotic 
it useful with any language. It Ritchie. Coupled with a Unix functions like sctjmp and 
has auto indent for structured compatible function library, it longjmp. Source code is also 
languages like Pascal or C. It has greatly enhances your ability to included. 
automatic line numbering for write portable programs. 
BASIC ( 255 character lines}. It Special Functions 
even has fill and justify for The Best C Manual MIX C provides ace~ to yourEnglish. 

MIX C is complemented by a machine's specific features 
400 page manual that includes through BOOS and BIOSSplit Screen 
a tutorial. It explains all the functions. The CHAIN function 

You can split the screen various features of the C lets you chain from one 
horizontally or vertically and language. You may find it more program to another. The 
edit two files simultaneously. helpful than many of the books MSDOS version even has one 

written about C. function that executes any DOSCustom Key Layouts command string while another 
Commands are mapped to keys executes programs and returns.Fast Developmentjust like WordStar. Ifyou don't 
like the WordStar layout, it's MIX C includes a fast single Language Features 

pass compiler and an equally 

fast linker. Both are executed • Data Types: char, short, int, 


easy to change it. Any key can be 
mapped to any command. You 

unsigned, long, float, doublewith a simple one line 
( MSDOS version perfonns

can also define a key to generate 
command Together they make 

BCD arithmetic on float and
a string of characters, great for 

program development a quick 
and C35f process. 

entering keywords. 
double-no roundoff errors) 

Macro Commands • Data Classes: auto, static, 
Fast Execution extern, registerThe MIX Editor allows a 

sequence of commands to be • Struct, Union, Bit FieldsThe programs developed with 
( struct ~igrunentexecuted with a single MIX C are fast. For example, 
supported)keystroke. You can define a the often quoted prime

complete editing operation and number benchmark executes • Typedef, Initialization 
perfonn it at the touch of a key. in a very respectable 17 • All operators and macro 

seconds on a standard IBM PC. commands are supportedCustom Setup Files 
Custom keyboard layouts and 

30 DAY MONEY BACK GUARANTEEmacro commands can be saved 
Orders Only: Call Toll Free 1-800-S2J-9S20, (Texas only 1-800-622-4070)in setup files. You can create a 

MIX Editm _ J29.9 5 + !!hipping ( S5 US.V'10 !'Qmgn) Tc:lW ~add 6% 5alcs wedifferent setup file for each 
MDCC -H9.95 + ohlpping ( S5 UW'25 ~) Tex;as IUkkolS add 6% $lies w:language you use. 
V"isa - MasccrCard _ <:aid# bp. Dal., -- ­

COD_ Oleck _ Moocy Ordct _ Di5k Format--------- ­
Compu1er Opcr2ting System: MSDQS _ PCDOS _ CPM80 ­

MSDOS Features 
Execute any DOS command or 
run another program from Name--------------- 1.

T 
DX lll61.~ ~~~ 

inside the editor. You can even ........h""1 
Oty/SWc/Zip software enter DOS and then return to 

Dealer Inquiries Welcome
the editor by typing exit. Cowltty _ C.all (214)~1Pbooc ______________ 

ll!D05il1_rl_ KD05 ~1-r11mi ClllllO••-"DIFI- -··-ti- 8 I 
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IF YOU ARE NOW ORDERING: 
• More than 5 boxes of diskettes at a time 
• More than 6 prlntenlbbons at a time 
• More than 6 magnetic tape reels at a time 
• AJr£ computer supplies by catalog or mall 
You are probably payjng too much! 

COMPARE THESE MADLEE PRICES: 
• Maxell MD·2 DSDD diskettes, ten 
• Okldata 83,92,93 ribbons, dozen 
• BASF Gold Seal 2400' reel tape 
• Perfect Data 5 1/4" head cleaning kit 
And these Madlee fringe benefits: 

$19.95 
$14.95 
$17.95 
$ 5.25 

· No handling charges. You pay shipping only. 
•Toll-free orders by Visa, MC, Am Ex welcome. 
• Even deeper discounts for larger purchases. 

51/•• • Diskettes 
MD-1 Single Sided Double Density 

ACCORDING TO WEBSTER 


ITEMS DISCUSSED 
AMICA ' .....••. ' .....•........ ... 51295 and up 
Commodore International 
1200 Wilson Dr .. West Chester. PA 193 80 
(21 5) 31-91 00 

AZTEC C (for Macl ................... 5199 to 5499 
Manx Software Systems Inc 
POB 55. Shrewsbury. NI 07701 
[201) 530-7997 

CLICKO WORKSHEET . ..... ... .•...••.•.• . . $79.95 
CLICKA RT .•....•• .••. . . . .. . •. • . •••.• •. . . $49.95 
CucKART/ PueuCATIONS •••..... . •.. . .•..•. . 549.95 
CLICKART/LETIERS .....•.•...•..•..••....• $49.95 
CLICKART/EFFECTS ..•....... . •...• . ...•... $49.95 
T/Maker Graphics 
2 11 5 Landings Dr.. Mountain View. CA 9404 3 
[415) 962-0195 

Dow IONES INFORMATIO SERVICE •...•.... Fees vary 
Dow lanes ewslRetrieval Service 
POB 300. Princeton. I 08540 
[609J 452-1511 

LATIICE c [for JBM PC) .................. . ... 5500 
Lattice Inc. 
POB 3148. Glen Ellyn. IL 60138 
(312) 858-7950 

MAC S PELL RIGHT ...•.....•..••...•••....•.. $89 
As imilation Process 
48 5 Alberto way. Los Gatos. CA 9 5030 
(408) 3 56·624 1 . 

O MEGA RESEARCH . . .•. . . . . . .• . ..•••••.. Fees vary 
Brock Meeks 
5830-B Bari Court. San Diego. CA 92041 
(619) 444-2442 

the need ror this type of service. it might be worth look­
ing into. 

IN THE QUEUE 
I've got some more C compilers to look at. as well as 
ExperLisp and MacFORTH Level Ill There's also a syntax­
directed edi or called FirSfime. designed to help you write 
correctly formed C programs: I've also got a version for 
Turbo Pascal 1·11 try to get to all hose next time. 

A Compaq 286 showed up. but it had to be sent back 
due to hardware problems. I did use it to make the extra 
benchmark timings in table I. though. and wi th a four­
fold increase in speed. I can hardly wait to get a fully func­
tional unit back here. ( o. that is not a typo: The RAM-to­
RAM compilation time under Turbo Pascal was too fast 
ro be measured: there was no discernible pause.) Also. 
with luck. I may have my hands on an Amiga by the time 
the next column rolls around. 

That's it for now. Be sure to give me your feedback as 
to what directions you'd like to see this column take. Thke 
care. and I'll see you on the bit stream. • 

12.95 box of ten 
MD-2 Double Sided Double Density 

17.25 box Of ten 
MD·2HD High Density 

36.00 box of ten 
3112" Micro Floppy Disks 

MF-1 SS Quad 23.95 boa of ten 
MF-2 OS Quad 36.00 llol of ten 

TERMS: 
v1salM<Ktercaro 

- c.o.o.- Prepa10. 
Allow 10 dovs for 

personal/ company
cneck to crear AOO 

S3.00 snipping. 

C0.0 add S2 00 


Texas r~1aents aao 

5 125% sal~ tax 


,'"'i'r• _ 
Call tor otller 


Maxell Prod1cts 
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IF YOU' RE TIRED OF PAY­
ING OUTRAGEOUS LONG DIS­
TANCE CHARGES EVERY TIME 
YOURCOMPUTERTALKSONTHE 
PHONE . GTE TELENET OFFERS 
AN ALTERNATIVE- IT'S 
CALLED PC PURSUIT '.n 

NOW FOR ONLY •25 A 1MONTH 
(PLUS A ONE - TIME INSTAL­
LATION FEE OF •25) YOU'LL 
BE ABLE TO REACH OTHER PC 
SUBSCRIBERS . FREE LOCAL 
DATA BASES AND BULLETIN 
BOARDS IN ATLANTA, BOS­
TON , CHICAGO . DALLAS , 
DENVER , DETROIT , HOUS­
TON, LOS ANGELES. NEiii YORK 
(AREA CODE 212 ), PHILA­
DELPHIA , SAN FRANCISCO 
AND WASHINGTON D·C· AND 
TAKE ADVANTAGE OF LOCAL 
SOFTWARE DOWNLOADING CA­
PABILITIES, AS WELL· 

YOU CAN USE THE PC PUR ­
SUIT SERVICE BETlilEEN bPM 
AND 7AM WEEKDAYS. AND ALL 
DAY ON WEEKENDS· ALL YOU 
NEED IS AN AUTO-ANSWER 
MODEM AND COMMUNICATIONS 
SOFTWARE. 

AS PART OF GTE TELENET 'S 
DATA NETWORK. THE PC PUR­
SUIT SERVICE OFFERS THE 
QUALITY . RELIABILITY AND 
ACCURACY NEEDED IN THE 
PURSUIT OF INFORMATION· 

fOR MORE INFORMATION 
CALL 600 - 366-4215 BE­
TWEEN 9AM AND SPM · AFTER 
HOURS CALL 600 - 635-3001 
ON YOUR TERMINAL TO SIGN 
UP AND START USING THE 
SERVICE. OR USE THIS SEC­
ON'D NUMBER TO GET OUR ON­
LINE USERS GUIDE. 

WITH PC PURSUIT. YOU CAN 
FINALLY GET YOUR HANDS ON 
THE INFOR.MATION YOU NEED, 
WITHOUT PAYING AN ARM AND 
ALEG. 

Iij I #I Telenet 
Inquiry 149 

NOW YOU DON'T HAVE TO PAY THIS MUCH 

TO ACCESS INFORMATION WITH YOUR HOME COMPUTER. 
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ASI SixPakPlus STAM»H• 
BRAND PRODUCTS 

Standard MFC 
. -~ : ,.j;•·.. ;...L • • - ...:.... 

. -· ', .g 

. . ""' 
w/384K All tandard Products 

Have A 2 Year Warrant y! 

Multifunct ion Card 
W/384K 

• 1",.r•l~ Port · ~[1;Nt11tll0fl 

: . ' : ·- ..,$279 • .. • • t • C•mPPort • (:loc kt.tlH44'': : : : . ~ . . • ~ftwar• • SttJ.i•i'-~ 

. - .... - . . . . .- .... ~ . ...... ~. .. ... . . . . 
.. '• •. . l 
• ­ '• • • • ft '"' • . • • • - cm -AST Advantage! w12aK... . $399 $199 

Memory EPSON Intel 
64K Ch• S t ., Number one. 

Ip e And built like it. 

MathCo-Processor 

9chi 11~ 1w1 \f't . 1 yf'ar $8 
lS6K Chip Set LXBO . . . $229 FX185 ... $499 8087 .... ..$98 
::.~:~:n::·r 'i•t 1 

f'ilt $39 FX85 . . . $379 LQ1500 . .$929 80287 . $219 
Pnnt , able S25 W/P rall et Int dace 

Mercury Hard Disks 
for the IBM PC 

$429 $549 $795 
10MB 20M B 30MB 

PC's& Al's 

Ql/llPA/I ' 10MB Hard Disl< Ki t 
20MB Hard Disl< Kit 

.. .. $475 
$629 

Call For Current Prices... 

TEAC 

SSB 

....~i)UU( · · 360K Floppy Drive 
="D,...

for the l.w.i1n. AT ... Total Power Protection ! 
• fil ,1 6 U(\ • ~lrlCt-' 

Hal fH 1ghl 
Doubl 1d d 

$99 

• lnlf'rrul)UOn"I • p1kP'­
• Ur '\'\nOuh • f f\.-\1 RFI m\.P 

Minuteman 250 
21>0 " .111 <m1tp u l 

l""'•' rl ,1p.1hditv 

Minuteman 500 
" (Kl\\,111 Olllfllll 

powo •ro ,1p,1fldt 

$399 

$549 

360K 

$119 Q ty . 5 $99 

CORPORATE AND INSTITUTIONAL ACCOUNTS 

0Mt NfUJn•l ..ccnuno diw1unn ;, dt-ell t..Urd to p•6"¥id~ft.J th~ prompt prof~nion•1 Hrvic:~ requi1~d !o •-"~P ,.·our bu'1oh:IC',) runnina: .,,,OOlht . 

Wf' .l<'CC!'p l P 0 ' t. on .1 lf'I l rt'mt bui lm in•mum pur~te of t SO) ofltf' Joi.Mt d.1, ~ls>Pt-ttt. ftee- f-..n,. inw1ed PS l '®"d ihfPftWnl~ w,. 

oH!f'r h.1U·llmf ltt-hmt4il '\l.a ff to .an1iV11tr .1.nor quKl~ont t h.1t migtu •fiw •nd lo-m•~~ f..i:t •'l'P•io lt ~- (,di o ur n.11 t ion.ail .tit·counh. .ti11ff 

h:.d.11" Wr M.a•f' \'our lo b (~t. il'll' 


OUR POLICY 
We uu·pi M• h·ru rd & i'WI (•nlh ,,_J Sutch.trJte!,, mon~ or d,o,. c~· eihrd thir.c1..1o. pC"r-loO­ nA.I t:hfoc:"-• ' .1tlow 10 d.art fot ptoc:KDngJ, COD 
(m inimum putch HP o• SSO). Comp.1n)' tlntti1u1foNol P.0 .'1o •nd ,...­ Ir«- lr.1n.d~Hi.. Wlf' d o not c:h.uJe oiut' c.ud unt~I ••ship. W~ P•Y i;hi""" I 
I PS around~ full,. ln!oUtC'd)on ordC"o dC"livtt'r.-d in onl1ne<ntill .S.A . 
Add ft Ill '4.lt\ 1.1.ll if Jt• , ..u ;ttiMnl . Pt icH ••~ .1oubJur lo r h•n11eC". All ~-u l pmtni c.11rr1u .a new f.a<lory \lun.11n t., Anr ••turn item mu1t M 

Inquiry 64 

.a ccnmp.anill!d b v • 'pf urn •u tho• i i'• lion oumhl!'f' 

Call To ll Free {800)643-0992 Within Teus (512) 331-6700 10904 Marble Road, Austin, TX 78750 
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B·Y·T·E U.K. 

Computers 
As Consultants 


Two expert­
system shells 
from the U.K. 

BY DICK POUNTAI N 

Drck Po1mra1n is a ltchnlrnl aull1or 
and so/114Urt conwlta111 living i11 

London. England Ht can fie. 
cc11tacled clc BYTE. POB 372 . 

Hanc.xk NH 03449. 

M
 ost of the well-known early ex­

pert systems (MYCI . PROS­
PECTOR. DENDRAL) were de· 

veloped in the U.S., although there has been 
a strong research involvement in expert sys­
tems in the U.K. for many years. Much of 
the research has involved Professor Donald 
Michie at Edinburgh University. who has 
championed the technique of inductive in ­
ference ~see ''The Technology of Expert 
Sy terns·· by Robert H. Michaelsen. Donald 
Michie. and Albert Bou langer. April BYTE. 
page 303). 

EXPERT-EASE 
1\vo years ago I had the pleasure of review­
ing Expert-Ease. an expert-system-shell pro­
gram for microcomputers derived under 
license from an inference engine of Michie·s 
called ALIX. IEditors note: For more information 
011 A X. see AUX Expert System Using Plau­
sible Jnference by/. Reiler. Intelligence Tem1i11als 
UcL Edinbiirgf1 University. 1980.1This program 
has had a very checkered career: che firm 
that originally published it ceased trading. 
and after a period in the wilderness it is be­
ing sold in the U.K. by Thorn EMI and in the 
U.S. by Human Edge SOftware. 

Expert-Ease was the butt of some press 
criticism when first released because it did 
not handle .. fuzzy logic" (that is. the ability 
to deal with probabilities rather than cer­
tainties) and had no explicit explanation 
facility tthe ability to explain the chain of 
reasoning that led to a conclusion1. Despite 
the lack of these facilities. I found Expert­
Ease to be an interesting and even exciting 
program because it is capable of inducing 
its own rules from example ..solutions" sup­
plied to it. In other words. it relieves you 
of the chore of explicitly designing the deci­
sion tree it uses to answer queries. As part 
of my review. I constructed an expert system 
to identify edible fungi. and the knowledge­
acqu isition phase consisted of nothing 
more than typing in descriptions of fungi 
from a textbook. 

Using an algorithm called ID3 (developed 

by J. R. Quinlan in Sydney. Australia). Expert­
Ease produces a decision tree from ex­
amples entered into a spreadsheet that has 
columns containing the values of named at­
tributes. The task of specifying the decision 
logic is replaced by the still difficult but 
more "natural" task of identifying a set of 
significant and discriminatory attributes. 

You can inspect the derived decision tree. 
providing an indirect explanation facility. In 
addition. the program helps you debug ex­
pert systems by highlighting contradictions 
in the rule tree and pointing out gaps in the 
knowledge base that must be filled (if pos· 
sible) by more examples 

TESS 
Most of the expert-system shells now com­
ing onto the market seem to be influenced 
largely by EMYCI . !EMYCI stands for 
Essential MYCI . MYCI is a program that 
was developed at Stanford University to 
help diagnose blood and meningeal infec­
tions.) These shells work on the principle of 
providing a high-level language in which the 
human "knowledge engineer" can write the 
rules chat make up the knowledge base. In 
other words. the engineer is responsible for 
defining the decision tree. 

Until recently. I had no experience with 
these products. but I have recently been 
loaned such a product called Tess. from 
Helix Expert Systems. IEditors note: At tile time 
of review. the product was called Tess. II has since 
been cfta,,ged somew(1al and is being sold under 1'111 
name Experl Edge in Ifie U.S. and Eiuope.I 

Tess is written in C and runs on the IBM 
Personal Computer (PC). PC XT. or PC AT 
The name stands. modestly enough. for 
" the expert-system shell'.' 

Tess has a number of interesting facilitie 
It can handle fuzzy logic using Bayesian 
techniques: it can also be swicched to work 
only with Boolean certainties (this is known 
as "crisp reasoning" in Tess term inology). 
It also has a MYCIN-like explanation mode 
that displays the chain of reasoning that 

1w11ti11uedl 
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led to a conclusion_ 
Tess incorporates arithmetical calcu­

lation and testing abilities. which 
some of these shell lack (see '"Insight­
A Knowledge System·· by Bruce 
D'Ambro io April BYT . page 345) It 
offer a choice between an interactive 
menu-driven way of constructing sys­
tem and a u er language. Tessul (Tess 
user language). which allows you to 
build knowledge bases in batch mode 
u ing a standa rd word processor. 

Particularly in teresting is the ability 
to load spreadsheet files into the 
knowledge base using DIF (data-inter­
change format) or SYLK (symbolic­
link) format. This allows business· 
ori nted xper system to offer ad­
vice based upon current figures. 

TESS BASICS 
Tess is. like Lotus·s Symphony. a RAM­
1random-acce s read rite memoryl 
ba ed pro r m It requires an IBM PC 
with at least 2 56K byte of RAM. but 
51 2 K is better because the program 
stores all its rules in memory. You can 
score knowledge bases on disk and 
load them wh n required. but there 
i no virtual memory ro let the rules 
"spill over" onto disk. Tess is copy· 
protected by the Prolok system and 
requir s you to keep the system disk 
in drive A so a dual-drive IBM PC is 
essential. 

Bui lt-in utili ties purge the memory 
of redundant rules and perform gar· 
bage collection to free up the max­
imum pace. but these must be in ­
voked manually. 

The user Interface is based on a 
creen with seven windows thac. 
hough variable in size. do not over· 

lap. You can use color if your I BM PC 
has the necessary adapter. and each 
window may have a different back­
ground. You can alter the size and 
dispo ition of the windows either 
from the main menu or by commands 
in TessuL 

All the IBM PC display attributes are 
available in Tess. so you can em­
phasize text with reverse video. 
fla hing. underlining. etc. 

A command window presents the 
main menu. from which you make 
selections in the same way you do 
with Lotus 1-2-3. by moving a cursor 
with the space bar and backspace. 
with the cursor keys. or by typing the 
init ial letter of the selection. The 
Escape key consistently moves you 
back up the menu tree. Screen updat­
ing is very slow throughout the pro­
gram and responses are not nearly as 
crisp as in 1·2·3. 

The first-level menu offers Advise 
[consult an expert system l. Learn 
(build or modify a system), Change 
[alter the system parameters). and 
Think fa curious name for garbage­
collection activi ties!. plus Read and 
Write for disk operations_ 

The Change menu lets you alter the 
ystem parameters with great flexibili­

ty. You can change the default siz.es. 
colors. and positions of all the win­
dows. and replace all the system mes-
ages wi th your own choices. You can 

also apply passwords. customize the 

display formats for numeric data. and 
in tall any currency symbol (such as 
Sor £). 

The Read option offers a choice of 
different ways to load Tess. You can 
load a prewritten system in binary for­
mat or compile it from an ASCII 
(American Standard Code for Infor­
mation Interchange) file of Tessul 
commands. You can also load a self­
run ning demonstration system or a 
spreadsheet data fi le in DIE 

DECISION RULES 

A knowledge base in Tess is com­

posed of names. rules. and evidence. 


ames can have value that are 
numeric constants. variables or ex­
pressions. or nonnumeric strings. 

A rule consists of a conclusion . 
followed by the evidence that leads 
to that conclusion. Evidence is pre· 
ented in the form of an IF condition 

with multiple AND clauses. as in 
EMYCIN. To achieve the effect of an 
OR. you must enter the same conclu­
sion again with a different set of 
evidence. There is no way of express­
ing negation {i .e .. NOTJ directly. 

Tess answers queries by trying to 
prove conclusions: to prove a conclu· 
sion Tess must prove all the evidence 
clauses. which may themselves be 
defined as conclusions of further 
rules. This type of inference is known 
as backward-cha ining or goal ­
directed. 

Each rule must have a set of prob­
abili t ie assigned to it. namely. the 

1ro111i11ue.J1 

Immediately Available-Large Quantities e1os 
EPROM 

The ATl-1000 ...presented by ATI 
IBM AT* Compatible Motherboard 
• Up to 640-kb main memory (1 Mb on-board optional) 
• 81/0 Slots 
• Same Dimensions as IBM AT* (121113 inches) 

Suggested OEM price 51 .095. (orders of 10 uni ts or more): volume discounts available. 
Also available: Power Supplies. Cases and Keyboards. 

"IBM AT 1s a tra-demarli;ot tn1e1nat1onal 81,jSAness Mt1crunes 

New Product 
ATl-2000 

• SM Hz w/o Wait State • 67% Fasler than IBM AT* • Call for price 

ATronics International, Inc. 
520 Valley Wa~ • Milpilas ,CA 95035 • (4081943-6629 • (408) 263-6533 

On-board ballerw 
(optional) 
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I Your Own Programs to 
Modifying Existing Software, Here's the New, 
Easy, and Low Cost Way to Unlock the Secrets 

any one language or machi ne. Why? Because 95%of the pro­
gramming process is carried out using design techniques that 
are independent of a specific language or machine. Nevertheless, 
we include enough training in BASIC and machine la.nguage to 
get you started. Youll find that the whole process of learning ~ew 
languages will be greatly accelerated once you complete the Senes. 

of Your Computer 
Whether you use computers for business, for personal 

applications , or for fun , off.the­shelf programs 
will never do everything you want them to do 
for you . That's because they were written by 
progranuners to satisfy what they perceived as 
the needs of the greatest number of potential 
users-often missing some or many of 
your specific needs. 

That's why McGraw-Hill 's new Contemporary 
Programming and Software Design Series 
teaches you how to create your own software . .. either from 
scratch or by making key modifications to existing programs. 

There is nothing magical about it. You learn the process of 
building a computer program step-by-step with McGraw-Hill 
Concept Modules sent to you one at a time, once a month. 
Each or the ten modules in the Series takes you through an 
important step in the development of the structure and 
detailed logic of a program, including testing, debugging, and documentation. 

Unique Interactive Hands-On Instruction 
Each module includes an easy-to-understand guide PWS a 5\4" floppy disk 

containing typical programs and interactive instruction that you can run on any 

Create a Complete, Customized 
Family Financial Package As You I.earn 

The sample programs you work with throughout the 
Se ries are excellent learning tools. But they're more 
than that. By combining the sample programs onto one 
master disk, you11 create your own family financial 
package that will help you balance your budget, figure 
loan amortization, and much more. And - of course ­
you11 be able to further modify your financial 

package to fit your own specific needs! 

15-Day No-Risk Trial 
To order your first module without risk, send 

the postage-paid card today. Examine the first 
module fo r 15 days and see how the Series will 

help you 
make any 
computer do 
exactly what 
you want it 
to do! 

IBM or IBM-compatible computer for hands-on experience. 
In the first Module, for example, when your 

sample program (Declining Interest loons) 
appears on your screen, you11 find errors on 
certain program lines. You11 also see that the 
program is only three-quarters completed. 

Now comes the fun part. You1J discover how 
this program is built, and in the process youll 
learn how to identify and correct errors. And 
by the end of Module I, youll actually have 

But there's more. Special graphics on your screen work in conjunction with 
the accompanying guide to amplify, illustrate, and deepen your understanding of 
software design principles. 

Learn the Foundation of AU Computer Languages 
Although the Series teaches you programming procedures, it is not aimed at 

completed this program yourself. 

11111111111111111 

If someone has beaten you to the card , write to us 
for ordering information about the Contemporary 
Programming and Software Design Series. 

McGraw· Hill 
Continuing Education Center 
3939 Wisconsin Avenue 
Washinglon. DC 20016 
tBM rS a reg.:sh!fed 1.-tlOOmiJ.t o1 Inlet tion~I Bus.inoss M:tehlnes •nc 
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probability that the conclu ion is true. 
an for each evidence clau e. the 
probability that the evidence i rue 
when the conclusion is true and when 
it is false. Tess combine these prob­
abilit ies using he Bayesian theorem 
when it is trying to prove a conclu­
ion. and it attaches a r sultam pr b­

abili ty to any answer . 
The names used in rule are struc­

tured further in a pseudonatural­
language fashion by being divided in­
to ··subject: verb : objectl : object2:· 
s parated in the source code by ver· 
tical bars. So a complete rule could 
look like figu re l. 

ames may include paces for an 
even more natural look. The d ivision 
into subject-verb-object is fairly ar­
bi trary and doe not imply any under­
tanding of English syntax: ubject 
nd verb are compulsory. while ob· 

jeer are optional. Subjects are 
matched with ubjects and objects are 
matched with objects when searching 
the knowledge base to prove a con­
clusion. Verb are not matched but 
are used like predicate names to link 
the items in the knowledge base. Tess 
recognizes exact matches only. 

Some predefined verbs. such as ·· is 
equal to'" and " is greater than:· allow 

lungus : may be : amanita IF gills : 
ANO stem : 

arithmetic comparisons. a shown in 
figure 2. 

Conclusions. evidence. and names 
can all have texts associated with 
them. of type Question. Answer. or 
Help. and these texts are automatical· 
ly in erted into the dialogue at appro­
priate points during a consultation . 
For the example in figure 1. you could 
associate the question "'Are the gills 
whi te?" with the first evidence clause 
and perhaps also a help creen ex­
plain ing what gills are. 

Tess allocates help texts to all the 
system names. and you can inspect 
chem in the help window by pressing 
F4 with the cursor on such a name 

Complete ru les may be of che types 
Enquiry. Answer. and Menu. A given 
rule may be of more than one lor 
none) of these types. 

An Enquiry rule becomes a choice 
on the menu from which you select 
at the start of a consultation. It is thus 
on ly appropriate for top-level rules. 
for example. ..identify poisonous 
fungi" and "identify edible fungi." 

An Answer rule presents its answer 
cext whenever its conclusion is solved. 

A enu rule presents all its 
evidence clau es a a menu. from 
which you must choose one. From 

are : white 
has : single : ring 

AND location : found : beech IMXld 

Figure I: Complete rules i11dude subjects. verbs and objects. 

company : sound .nvestmenl 
IF profit% : is greater than : 15 
ANO cost of director's car : is less than : 10000 

Figure 2: Predefi11ed verbs a/low arithmetic compariso11s. 

ungus
I \ 

I \ 
poisonous fungus ed1b~ fungus

I \ \ 
_ / \ b ./ 1' .amarnta 1nocy e agancus ep101a 

Figure 3: A name tree organizes names bl) hierarcliical ttjpes. 

then on the system behaves as if this 
were the only evidence for that rule. 
This a.llows the area of enquiry to be 
selectively narrowed. [n the medical 
example included with the system. a 
menu offers Infection. Accident. Ab­
dominal. and Psychological as main 
areas of enquiry. and each choice 
leads to a different set of rules. 

A rule with no type is merely an in­
termediate goal that the system will 
never present to the user unless you 
have built Whf? tracing into the 
system. 

As well as bui lding a rule base. you 
may optionally define a name tree. 
which organizes names by hierar­
chical types. Figure 3 shows a tree for 
the fungus example. This tree pro­
vides a limited facility to substitute 
pecific names for general names 

(rather like instantiation in Prolog) . If 
an Answer text i written as "' You may 
afely eat a Hfungus11: · then when a 

conclusion is reached. llfungusll may 
be replaced by. say. ··tepioca·· in the 
given answer. The two levels of 
brackets reflect two levels in the tre : 
lfungusl would be replaced by ··edi· 
ble fungus:· 

You may define synonyms and iden­
t ities for a given name. A synonym is 
a name of the same type but different 
value. e.g.. fungusA. fungusB are 
synonyms for fungus in figure 4. 
Synonyms could be thought of as 
typed variable identifiers. An identi­
ty is a different name with the same 
value. for example. an alternative 
spelling or an abbreviation. 

You enter all this information in 
Learn mode. using a built-in editor 
that prompts for each piece of infor· 
mation and allows you to traverse the 
rules and modify them. You can 
search for a particular rule. name. 
verb. or noun and may specify mere­
ly part of a name to search on. I found 
it quite easy to use. though slow. due 
to the number of nested command 
menus that muse be traver ed. 

ADVISE 
A system that has been constructed 
in Learn mode can be consulted by 
choosing Advise from the main menu. 
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printer for IBM and Apple users. 
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49 Con5ohdated Foods 

50 Loe heed 

51 Geor91a·Paof1c 

52 Monsanto 

53 WR Grace 

54 
55 
56 ab1sco Brands 

57 Johnson & Johnson 

58 Coastal 

59 Raytheon 

60 Honeywell 

61 Charter 

62 General M ills 

63 TRW 

64 Caterpillar Tractor 

65 Aluminum Co of Amer 

66 Sperr~ 

67 Gull & Western Ind 

68 Continental Group 

69 Sethi hem Steel 

70 Weyerhaeuser 

71 Ralston Purina 

72 Colgate-Palmolive 

1 Exxon 

2 General Motors 

3 Mobil 

4 Ford Motor 

5 IBM 

6 Texaco 

7 E.1 du Pont 

8 Sl<!ndard 011 (Ind .) 

9 Standard Oil of Cal 

10 General Electric ,, Gulf Oil 

12 AtlantK R1chf1eld 

13 Shell 011 

14 Occidental Petroleum 

15 US Steel 

16 Phi llips Petroleum 

17 Sun 

18 United Technologies 

19 Tenneco 

20 ITI 
21 Chrysler 

22 Procter & Gamble 

23 R.J Re~nolds Ind 

24 Getty 0 11 

Americans can't read. 

And guess who pays the price. 

While American business is trying to stay competitive with foreign companies, ifs paying an 

added penalty. The penalty of double-digit illiteracy. 
Beliew it or not, 'Zl million American adults can't read and write. Another 47 million are literate 

on only the most minimal level. That adds up to almost one th ird of our entire population ...and 
probably a disturbing number of your employees. 

What does illiteracy cost you? Get out your calculator. lllilerate adults make up 50%-75% of 
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell 
our wellare costs by $6 billion annually and diminish our tax revenues by $8 bil lion. 

Illiteracy costs you through your community, too. II robs the place where you work and live of 
its resources. It undermines the potential of the people who make your products and the people 
who buy them. No dollar figure can be assigned to this. But over the years, this may be the 
costliest loss of all. 

Whal can your company do about this? 11 can join ln local efforts to fight illileracy. It can 
volunteer company dollars and facilities for better school and tutorial programs. II can invest in a 
more literate community. 

The first step is to call the Coalition for Literacy at 1·800-228-8813 or fill out the coupon be­
low. Do it today. You may find It's the greatest cost-saving measure your company has ever taken. 

Aliterate 
America 
is a good 
investment. 
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25 Standard Oil (Ohio) 

26 AT&T Technologies 
! 	 27 8oe1ng 

28 Dow Chemical 

29 Allied 

30 Eastman oda 

31 Unocal 

32 Goodyear 

33 Dart & Kraft 

34 Westm2house Elec 

35 Philip Moms 

36 Beatnce Foods 

37 Union Carbide 

38 Xerox 

39 Amerada Hess 

40 Union Pacific 

41 General Foods 

42 McDonnell Douglas 

43 Rockwell Int 

44 PepsiCo 

45 Ashland 011 

46 General Dynamics 

47 3M 

48 Coca-Cola 

27million 
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less then presents a menu of possible 
queries. i.e .. the names of all rules that 
have been declared type Query. 

When you choose a query. a mes­
sage appears on the screen that the 
acceptance level is 70 percent and 
then presents questions in the 
dialogue window. 

Answering questions involves enter­
ing probabilities. and this is handled 
in a fashionably graphical way with a 
creen display of a horizontal scale 

with a cursor. shaded in deepening 
tones of gray. The scale starts at "yes." 
has '"maybe'" in the middle (50 per· 
centl . and ends with "no:· By moving 
the cursor. you can visually select a 
probability between 0 and 100. The 
space bar moves you straight from 
"yes.. to "maybe'" to "no:· Alternat ive· 
ly. the IBM function keys provide 
" yes." "maybe." ··no." "value" (which 
al lows a precise decimal probability 
to be entered). and '"don·t know" lig· 
nore this and assign probability 0). 

Apart from answering the question. 
you may intervene in various other 
ways. Wh'f? provides the explanation 
facility by displaying the current rule 
being tried and the values found. You 
can use the cursor to move back up 
the decision tree from this point to 
see how it was reached. But! allows 
you to insert a comment into the 
dialogue at this point. Help produces 
any help texts associated with the cur­
rent rule that may elaborate further 
on the points in question. 

At some points in the consultation. 
Tess may announce that it has no 
more advice to offer. but that you may 
alter the acceptance level. If you 
reduce this parameter to. say. 60 per· 
cent. Tess may then proceed with 
more questions. as some new options 
become worth considering at this 
level of certainty. 

The acceptance level defines the 
probability above which the conclu· 
sions will be presented as confirmed. 
Similarly. the rejection level is the 
probabili ty below which a conclusion 
will be stated as not true: this defaults 
to 0 percent but may be adjusted also. 

When a session ends with a conclu­
sion like 'There is a 78 percent prob­
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ability that the fungus is of specie 
leplota: you have the option to review 
the contents of various windows, in· 
eluding replayi ng the whole dialogue. 
Dialogues may also be saved from 
one ession o the next 

An extra facility called Tell allow 
you to answer some questions in ad· 
vance. to rel! Tess to ignore certain 
questions or answers. and to alter 
answers already given. It also permits 
you to divide a session into different 
areas and direct the focus of the 
sion in other ways. 

TESSUL 
Te ul Is very si mple. It contain 39 
ingle keywords. and any legal pro· 
ram statement start with one of 

these in uppercase. placed in columns 
I to 11 . The format of Tessul prat::rams 
closely follows the structure of the 

IF lungusA : smells nastier han I lungusS 

rules created using Learn. with each 
command word substituting for a 
Learn prompt. Indeed. you may opt 
to save knowledge bases origlnally 
created Interactively in Tessul , rather 
than in binary format. to allow editing 
and modification. 

A piece of my fungus system in 
Tessul is shown in figure 5. 

Perhaps it merely reflects my bias 
as a programmer. but I found work· 
ing with Tessul files easier than using 
the friendly Learn facility. The overall 
structure of the knowledge base 
became much clearer. and it was very 
much faster than the maze of menus 
and prompts. 

1 tried using the facility to import a 
DIF file from Lotus I ·2· 3. and it ap· 
peare to work I say "app ared to" 
because I could find no way to verify 

~co111i11ued) 

Figu re 4: F1mgusA and fungusB are synonyms for fu11gus. btit ead1 has a 
di[fmmf value emd can be tfiougfil of as typed variable identifiers. 

NAME 

SUPERSET 

RULE 
RULE TYPE 
CONCLUSION 
ANS'vVER 
PRS NO EVD 
LEVEL 

QUESTION 
PAS IF CON 
PRB IFN CON 

QUESTION 
PAB IF CON 
PRB IFN CON 

QUESTION 
PAS IF CON 
PRB IFN CON 

QUESTION 
PAB IF CON 
PRB IFN CON 

lep1ota 

edible lungus 

para 
ANS'vVER 
lepiOla : 1dentilied 
The fungus is a parasol mushroom 
20. 

0 

IF cap : 1s brown 

Is the cap brown? 

90 
40 
AND cap : 1s shaggy 
Is the cap shaggy? 
90 
30 
AND stem : has double nng 
Does 11 have a double ring on the stem? 
100 
10 
AND location : is grass 
Did you pick 1 in grassland? 
90 
50 

Figure 5: Part of the a11tf10r's fungus system created in Tess14/ (Ifie Tess user 
language) . 



X·YIEW 86 1 analyzes,• 

profiles, and debugs DOS 
application software - for 
improved performance on 
the IBM PC and its 
compatibles. 

Applcatlon Program 

Unmoclfted --·-­
--DOS Applcatlon··-..X-VIEW86...-.. 
DOS Debug .._... 

Dynamic Execution 
Information 

To order X-VIEW 16'• by credit 
card,.,.. tol t... 1..00.Ul· 
VIEW. In T•H•.,.. 1..00.23.J. 
VIEW or Mnd tlM cOUpO<> tod•J-

Customer SeMte 
McGraw H ~It Inc. 
BW LBJ Freeway 
Dallas, le•as 75251 

X-VIEW 86 lets you observe the internal 
operation.a of DOS •ppllcation softw•re. 
Helps you analyze, debug, test . port, or convert 
DOS application software - and get faster. more 
reliable results. 

Real solutions to technical challen1n. 
Looking for code hot spots? 

X-VIEW 86 helps you f ind them fast. 


Irritated by bugs that DEBUG can't reach? 

X-VIEW 86 captures them. 


Sweating over hardware compatibility Issues? 

X-VIEW 86 pinpoints the trouble spots. 


Struggl ing with a conversion that j ust won't work? 

X-VIEW 86 breaks the deadlock. 


Whmt X·VIEW 86 does. 
X-VIEW 86 saves you hours of time-consuming, 
tedious work. It automatically collects data on 
application programs: 

D memory map references 
D VO space references 
D INT call usage 
D instruction set usage 
D segment usage data 

X-VIEW 86 can interrupt the application program 
D on any processor VO access 
D on any processor INT instruction 
D on a specified execution path address 
D on a specified memory location reference 

X-VIEW 86 can also start the application program 
execution at a specified address. And it displays the 
resu lts of the analysis on screen. 

H•rdware MCI sottw.re requirements • 
X-VIEW 86 runs on any member of the IBM PC 
fami ly - or any operationally-compatible machine 
that has at least 64 Kbytes of memory. And it's not 
copy-protected. You use it with PC DOS DEBUG 2 .0 
or2.1 . 

Exdtlng - not expensive. 
X-VIEW 86 ls priced at an affordable $59.95. 

To order, caD 1-800-221-VIEW. 
In Texas, call 1-800-233-VIEW. 
Then get ready for a whole new outlook 
on your work. 1nqu ry 142 
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SOFTWARE DISTRIBUTORS 

MENTIONED 


ExPERT·EASE U.S. D ISTRI BUTOR TESS U.S. DISTRIBUTOR 

Human Edge Software Corporacion lsold under the name Expen Edge! 
244 5 Faber Place Human Edge Software Corporation 
Palo Alto CA 94303 2445 Faber Place 
I 001 624-522 7 Palo Alto. CA 94 303 

[ 00) 624·5227 

ExPERT·EASE U.K. DISTRIBUTOR TESS U.K. DISTRIBUTOR 

Thorn EM! Computer Software Inc Helix Expert Systems Ltd. 
296 Farnborough Rd. 11 Ludgate Circus 
Farnborough, Hampshire GU 14 7 F London EC4M 7LO 
England England 
102521 518364 Ol -248-1734 

GRAPHS WITHOUT GRAPHICS? 

No need for color monitor or pa,phics board. 

Make graphs on dot matrix printen. 
Easy to Use. No PrOl(rammil\Jl. ... 

CPJM 2.2. 3, 80, or 86, MS-DOS or PC-DOS. ...Excellent Manual . Most disk formats . . 
c .•J.DataPlotter '" ." ...Line Graphs & catterplots....$69 . ... .01Bar Graphs & Pie Charts..••..$69 

~ Bothfor$99 
l-mtlud, .._,a/J 

-. 01 
Add $J $hil)p1ng, 

18 ouUid< US ~d C..nacb, Larll .. ..SOftr«Jre '" S!><dfy IYJI' of Print•• 
131 N. ~rett Rd. • l&..LltlC: llJlttl 

Leverett. HA 01054 (413) 773·8687 Vi~. MIC 

the act Data imported from spread­
sheets have to be attached to names 
of the form RriCn (e.g .. RIC3 ) to iden­
tify the particular cell. I set up some 
name in the correct form. but I could 
find no way to inspect the values of 
these names after loading the file. 
short of building a whole system 
around them. 

CONCLUSIONS 
Tess works. and it certainly beats 
writ ing expert systems from scratch in 
high-level languages. It relieves you of 
the responsibility for all the really bor­
ing stuff like screen formatting. the 
Bayesian calcula tions. and the pro­
duction of dialogue text. The ability 
to import data and do arithmetic puts 

it ahead of many of its competitors for 
bu iness applications. 

The main criticisms I had were of 
the low screen handling land hence 
menu access) and the aforemen­
tioned lack or ability to inspect values 
at run time. which made debugging 
rather opaque. 

What Tess cannot do is to give you 
much help in achieving the proper 
logical structure for the rule base. You 
can activate a trace mode that shows 
you all the matching operations as 
they happen. and this can be used to 
check the proof sequence interactive­
ly But expert-system design remain 
a complex programming problem. 
albeit one where much of the tedious 
low-level detail has been dealt with by 

the shell. This is not specifically a 
cri t icism of Tess but a comment on 
the whole MYCIN-style rule-based ap­
proach. I wrote many systems that. 
when run. asked directly contradictory 
questions one after the other. such as 
" Is the cap brown?" Yes . " Is the cap 
wh ite?" 

This ultimately reflects nothing 
more than my incompetence as a 
knowledge engineer. but the shell 
didn't help me to get it right. 

The difficulty is greatly com­
pounded when you're faced with fuz­
zy reasoning as well. While devising 
examples. I discovered just how dif· 
ficult it was to make sensible esti­
mates of probability that would lead 
to any answer at all: a lot of my sys· 
terns refused to commit themselves 
until the acceptance level was set ab­
surdly low. My favorite system wa 
one that produced the advice that 
there was an 80 percent chance that 
I should eat the fungus and a 30 per· 
cent chance that it was poisonous. 
That suggests to me a 100 percent 
chance that I would live longer by 
ignoring the advice. 

In scientific domains like chemistry 
or geology it may be possible to 
evaluate probabilities with great preci­
sion . In more everyday domains th is 
is typically not the case. and one must 
either revert to using crisp reasoning 
or take the whole thing with a pinch 
of salt. In short. I believe that th is kind 
of expert-system shell should be seen 
as an application building tool rather 
than a tool for end users. • 
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Tired of the perplexing 
decision about which desk-top 
computer to buy? 

We don't blame you. On the one 
hand. there is the sophistication 
power and advanced technology 
of the Macintosh. On the other is 
the IBM PC and its librar of 
almost lO 000 software programs. 

which computer should 
you bu ? 

MacCharlie from Dayna 
Communications offers an easy 
answer. Because with lacCharlie. 
your Macintosh now become 
compatible with IBM PC software. 

What's more, MacCharlie 
actually enhances IBM PC 
software. For instance, because 

• 

your Macintosh menu bar and 
window izing are still active 
with the mouse, you have use of 
options like the clipboard, 
calculator and notepad with IBM 
PC oftware. 

And through MacCharlie you 
can link Macintosh to IBM serial 
networks and mainframes. Data 
files are also transferable from 
Macintosh to IBM and vice ersa. 

So even if you ·ve taken the 
plunge into IBM's world, you can 
now ad ance to Macinto h and till 
keep your software library intact. 

In short }ou can have your 
Macintosh , and IBM PC oftware 
too. Thanks to MacCharlie, the 
be t of b th worlds. 

MaCCharlie™ 
by Dayna Communications 

For more infonnation, call Operator 14 toll-free, 1-800-531-0600. 
(Jn tah , call 801-531-0600. 

MacCharlle is a product of Da)'na CommunlcaUons, SOS. Main, Salt Lake Cit)'. Li iah 84144 
Afll'le ii • lnckmirlo of pplr CoMJl'llrr, lnc. !bd n"'"'1 ii I t"'1t:m1rk lil:<IH<d ID Applr ComJl'llrr , tnc l8M b I • •ml 1121kmuk al ln1<m1tloo2l Bupn ..s Muhl nos O:lrpondon, 
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ser So~; ~ lThe Multi- U;~~~~luti:o~n o~l~~he~~~~~~~~!~~!~~~!!~~ll~~~~ lutu"' "now'~vailable. and Multi-Prnce"°' implementa· 
Convert your IBM PC, XT, AT or 
Compatibles to a true multi-user 
system while maintaining display, 
keyboard and software compati­
bility. 

Since the KT-7/ PC display is the 
same as your PC monochrome 
monitor, with its look -alike 
keyboard, operators will fee l 
they' re using an IBM PC and can 
a lso use the same software manual. 
Kimtron's multi-user solution in-
eludes file and record locking , 
shared data access, and commun­
ication between users. It ls th• 
intelligent alternative. 

The KT-7/ PC supports Time 
Sharing, Enhanced Time Sharing 

tion under PC DOS, MS DOS, 
UNIX, XENIX, CPM 86, Multilink , 
Concurrent PC DOS, and other 
compatible multi-user operating 
systems. 

Kimtron's multi-user solution may 
be tailored for cost effectiveness; 
as low as $1095 for an additional 
user, and for speeds more than ten 
times faster than LAN . You can add 
one or as many as 31 additional 
users per PC. Kimtron delivers the 
future now by allowing an ever­
widening network of multi-user 
PC's. 

The KT-7/ PC may be comple­
mented with one (or more) 110 
Card, Memory Card, 8086 Speed 

Enhancer Card, 80286 AT Card, 
8088 Multi-Processor Card, 80186 
Speed Enhancer Card, 68000 
Card, and related software. 

For more information about Kim­
tron' s Multi-User Solution, or 
general video data terminals for 
other mini or micro multi-user 
systems, call your local computer 
dealers, distributors or Kimtron 
Corporation Today! 

(408) 286-8790 
TWX 910-338-0237 

-= 1705 Junction Coun 
- Building #160 _ 

San Jose, CA 95112 
OT!: IBM PC, XT. AT. PC DOS. MS DOS, UNIX . XENIX , C?M 86. Multi-Link , C oncur,..nt PC DOS are 


regJt terod lrademarl.1of IBM Corporauon. M1c"*'l Corp., Be ll L.abL , Oiqital R ..... arch Inc., S<>lrw..ra Un Inc. - ~
~--t_iirntron
~•pectlV<Oly . 
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The Tokyo
Microcomputer Show 

The NEC PC-98XA. 

NEC PC-9801U2 . 
2 86 XENIX System V. 

the HP-9807. 
and a new 

Hitachi drive 

BY WI LLIAM M. RAIKE 

Wiiiia'" M. Ra11'f. wlto lias a Ph D 
'" applitd ma11it1111J1ics frorn ortfi­
~trn Unrl't'rSllfl. has ltJug I opm1· 

110"5 rtlt'atth and compllltr scltnct 
In Au51m. Ttxas. and MOlrftrflJ. 

Clll1fornit1 Ht holds o: po:te111 011 o: 
\'Ol<t scrambltr and 1«1.s forrt1trl!I an 

offiur of CTIJJ!fl'll Corporallon rn 
Int US. In 1980. ht ~nl to J11~n 
lool!ing fo.r 64K·fiit RAMs.. Ht !las 
flttn lntre t11tr Sinct as a 1tef111ical 
translator and a softWt11t dMIOl)fr. 

T he weather burea. u just officially 
declared the start of lapan·s six­
week rainy season. I wonder how 

the forecasters can tell; it's been raining for 
th ree weeks! The weather seems to bring 
out the aroma-a little like new-mown hay­
of the tatami mats in my apartment. and the 
cool temperatures are worth cherishing 
before Tokyo's hot muggy summer. My 
computer seems to suffer no ill effects in 
this weather. except it has a tendency to 
mildew around the display. 

The Tokyo Microcomputer Show is held 
every year around this time (late May). This 
year. because Gene Smarte. BYTE·s manag­
ing editor. was in town. I was able to view 
the show through the eyes of someone un­
familiar with the Japanese computer scene. 
We saw two major new personal computers 
from NEC: UNIX was more in evidence than 
ever before: Hitachi introduced still another 
semi-astounding disk drive: and Hewlett­
Packard's Integral computer. the portable 
UNIX machine. made its /apanese debut. As 
usual. though. there were very few IBM Per­
sonal Computers to be found. 

NEC's NEW 80286 MACHINE 
It's called the PC-98XA. it runs Japanese-lan­
guage MS-DOS. and ifs not just an IBM PC 
AT clone. EC makes no claim about com­
patibility with the PC AT. The Japanese­
language capabitities of the PC-98XA and 
its powerful graphics make it clear that this 
machine is oriented toward the lapanese 
market. NEC is leaving no doubt that it in­
tends to keep its 4 5 percent share of the 
Japanese personal computer market. The 
XA is a logical. well-thought-out adjunct to 
the company 's enormously popular 
PC-9800 series of machines. and it will run 
much of the same software. New software 
packages. or new versions of existing 
packages !including CAD !computer-aided 
design! packages). are already available to 
take advantage of the PC-98X.A:s powerful 
graphics features 

The PC-98XA is a single-processor ma­

chine that's based on the 80286 processor 
chip. EC's version of Intel 's 80286. This is 
the same processor that IBM uses in its PC 
AT. It runs at 8 MHz lin contrast to th 
4.77-MHz speed of the 8088 processor in 
the IBM PC). and it does a lot of things even 
faster than the difference in clock speed in· 
dicates. The 80286 also contains important 
memory-management functions. so that it 
can use larger amounts of memory than 
most personal computers. or instance. the 
PC-98XA lets you add up to 7.5 megabytes 
of RAM (random-access read/write mem­
ory). NEC designed this machine so that 
you can have up to 768K bytes of main 
memory: it comes with 512 K bytes as stan­
dard. After you install the 7.5 megabytes of 
RAM. the remainder can be used as a RAM 
disk: the operating system treats it like a 
very large. extremely fast disk drive 

The PC·98XA comes in three models. One 
has no disk drives: another comes with two 
built-in I-megabyte 511.i-inch floppy-disk 
drives. compatible with the new/old 
PC-9801 M2 machine EC introduced just 
a few months ago: and a third has one 
floppy-disk drive plus a built-in 20-megabyte 
hard-disk drive. EC says that the PC-98XA 
can also read both MOK-byte and 320K­
byte floppy-disk formats used with earlier 
computers in its PC-9801 series. 

This machine is still too new for the 20 
percent 1or more) discounts you can usual­
ly find in the Akihabara electronics district. 
Even so. the list prices aren·r all that high 
considering the computing power you get 
The PC-98XA without disk drive sells for 
the equivalent of $2 300. the dual-floppy­
disk version sells for $3000. and the 20­
megabyte hard-disk version costs only 
about $4400. 

The graphics capabilities o the PC·98XA 
really make it stand out. Besides its regular 
memory. this machine comes with 512 K 
bytes of graphics video RAM that lets you 
display a graphics screen containing 1120 
by 7 50 dots. Each dot can be any of 16 
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colors. and the palette can be 
selected from 4096 possible colors. 
(Actually. the graphics page is 1120 by 
936 dots. but the extra-high-resolution 
display uni ts EC sells to accompany 
the PC-98XA. both color and black­
and-white. display only 750 out of the 
total 936 lines.) This kind of graphics 
performance shows that EC expects 
the PC-98XA to find a niche in the 
CAD systems market. The company 
already has a half-dozen CAD soft­
ware packages. some mouse-driven. 
that exploit the PC-98XA's graphics. 

The unusually high screen resolu­
tion also pays off in the clarity of 
Japanese characters displayed on the 
screen . Kanji characters are displayed 
on the screen in a 24- by 24-dot font 
they're a lot clearer than the 16- by 
16-dot characters found on most con­
temporary Japanese personal com­
puters. As you might expect from a 
machine in this category. its Japanese-

language capabifities are extensive. 
The operating system directly sup­
ports full Japanese-language input 
and output. The hardware includes 
kanj i ROM (read-only memory) that 
contains both the o. I and o. 2 (IS 
Uapan Industry Standard) character 
sets for a total of over 7200 charac­
ter in addition to the usual alphanu ­
meric and katakana characters. The 
system also allows you to add up to 
188 user-defined characters. 

The overall situation regarding ap­
plications software for personal com­
puters has been steadily improving in 
Japan. and that's reflected in the range 
of programs you can buy for the 
PC-98XA. NEC has induced dozens of 
third-party software vendors to write 
software for the PC-9800 series of 
computers. and there are already a 
substantial number of business appli­
cations. database managers. Japanese 
word processors. spreadsheets. and 

integrated software packages avail­
able for the PC-98XA. along with 
various utilities. languages. etc. 

ANOTHER PC-9801? 
lt"s difficult to figure out why NEC in ­
troduced still another version of the 
PC-9800 series at the same time the 
PC-98XA made its debut and only a 
few months after the most recent 
model in the series. the PC-9801M3 . 
went on the market. 

The latest member of NEC"s 
PC-9800 stable is the PC-9801 U2 . 
Usually. EC uses a letter designation 
to refer to versions of its PC-9801 that 
differ pretty much only in their floppy­
disk drives: The F models have 6401<­
byte floppy-disk drives and the M 
models have I-megabyte drives. In 
this case. the U2 not only has different 
disk drives but a new processor as 
well. The u2·s 3 Vi-inch microfloppy­

~am1inutdJ 
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A new magazine

for a new market ... 


the business of space 

That's the kind of business infor­

I 's a new marketplace of opportuni ­
Space. _ 

mation you 'll find in Commercial 
ties and technologies undreamed of ~Race, the exciting new McGraw­
just a few years ago. In space ltseff, Hiil quarterly of the space age. 
materials and P.harmaceuticals are Commercial Space. 
being processed and manufac­ Every issue of Commercial Sp~ is 
tured; telecommunications and earth crammed with essential news and
scanning are viable industries, and information about the business of
fil}glMfillng and construction in space. About NASA's "technology 
space have begun. On the ground, uti lizat ion in it iatives " and " jo int
hundreds of companies build the endeavor agreements " .. . about
hardware of space , construct and opportunities for non-aerospace
operate ground-based space sup­ designers and construction spe ­
port systems, design and manage cialists ... details on American and 
training programs and facil ities , European money market involve­
develop applications projects, and ment in underwriting commercial 
create financial, insurance and mar­ space ventures .. . informed analyses 
keting support activities. of space insurance problems .. . and 

And perhaps most important of all of solutions being considered. Infor­
for every future-oriented business mation and insights available from 
and business executive, is the !!fill§: no other source. 
fer of technology developed for 
space programs to other business Your company's future. 
disciplines, in space and on earth. 

Business focus. 
The most critical need for any company entering this chal­
lenging new market is business-focused information. How do 
you do business with NASA. or the European Space Agency? 
Who are the primary players in the aerospace industry? How 
can non-aerospace companies get in the game ... or profit 
from technology transfer? What are the prC?blems in sp.~ce 
liability insurance? What kind of venture capital opportun1t1es 
are developing? 

Whether you and your company are 
already involved in the business of 

space, planning entry, or looking for technology-transfer 
opportunities, you need Commercial SRace, the first true 
business magazine of space. 

To start your full-year subscription (four quarterly Issues for 
just $30.00 U.S.A., $36.00 outside the U.S.) fill out and mail 
this convenient coupon today. 

For advertising Information, 

call Sam Perry at 212/512-64n. ~·~I 
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The U 2 has a 

µPD70116, one of 

NEC's homegrown 

m1croprocessors. 
disk drives hold a hefty 640K byte 
each. The main advantage of these 
drives. other than increased rel iabil­
ity from the less fragile disk media. is 
their smaller size. EC is advertising 
the U2 as a transportable computer. 
although that seems to have been 
something of an afterthought: The 
keyboard doesn·t attach to the main 
unit. there's no built-in or attached dis­
play. and they don't offer a case. 
Evidently you can move che machine 
around if you get a big enough suit· 
case. All the advertising blurbs show 

the PC-9801 U2 with an interescing· 
looking compact orange-plasma dis­
play. but it wasn't anywhere to be 
seen at the show. No doubt EC will 
get it to the showrooms in due cour e. 

The microprocessor used in the U2 
model is not the same 8086 pro­
cessor used in all the other PC-9801 
computers (and in the U.S. version­
the APC Ill) . The U2 has a µPD70116. 
one of EC's homegrown micropro­
ce sors. It's totally software-com· 
patible with the 8086. but it has 
somewhat faster execution speed. 
even though the clock rate is the same 
(8 MHz) . 

The U2 suffers from the same Hmita· 
tion on maximum memory size as the 
F and M models-you can only ex­
pand the user RAM up to 640K bytes. 
unlike the PC·98XA. which is expand­
able up to 768K bytes. and Fujitsu 's 
machines. which can hold up to a full 
megabyte. 

NEC took a step backward with the 
U 2 by putting in only 128K bytes of 
standard RAM. and there are only two 
expansion slots in the whole machine. 
All in all . I can't think of many good 
reasons why anybody would want to 
buy this machine instead of one of its 
full-s ize cousins. 

286 XENIX SYSTEM V 
U IX is clearly the wave of the future 
in fapan for systems at the minicom· 
purer level and higher. The trend is 
being accelerated by the familiarity of 
university graduates with the UNIX 
system. as well as by lapanese frustra­
tion with the operating systems com· 
ing from some of the major U.S. main· 
frame manufacturers. 

U IX is certain to make inroads at 
the microcomputer level. too. where 
the world of operating systems is cur· 
rently dominated by both CP/M-86 

['oNlinutd) 

NEW DISKETTE PRICES 

OKLAHOMA 

West 1·800·&54-4058 East 
NEVADA DELAWARE 

1·800·621·6221 1·800·451·1849 

a message to 

our subscribers 


From time co time we make the BYTE subscriber list 
available to other companies who wish co send our 
subscribers material abour rheir products. We take great 
care to screen these companies. choosing only those 
who are reputable. and whose producrs. services. or 
rnformaCJon we feel would be of rnterest to you. Direct 
mail is an efficient medium for presenting the Jacesc 
personal computer goods and services ro our 
subscrrbers. 

Many BYTE subscribers appreciate thrs controlled use 
of our mailing ltst. and look forward to finding 
1nformat1on of interest to them 1n the mail. Used are 
our subsrnbers ' names and addresses only jno other 
1nformat1on we may have is ever given I. 
Whrle we believe the d1stnbut1on of rhrs rnformanon 
is of benefit ro our subscribers. we firmly respect the 
wishes of any subscnber who does not want to receive 
such promorronal lrterarure. Should you w ish to restrict 
the use of your name. simply send your request to the 
following address. 

BYTE Publications Inc. 

Attn: Circulation Deparcmenc, 


70 Main St., Peterborough. NH 03458 
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POWERFUL TOOLS! 

POWERFUL SAVINGS! 


each 
(Values up to $&4•501 

If you Join now for a trial period 
and agree to purchase ttlree 
more books-at handsome 
discount.a-during your first 
year of membership. 
(Publishers' prices shown) 

SYSTEMS PROGRAMMING 
FOR SMALL COMPUTERS By 
D. H. Marcellus 
582937· 1B S28.95 
(Counts as 2 or your 3 books) 

CONSTRUCTION OF DATA 
PROCESSING SOFTWARE By 
J . Elder 
582953· 3 S22.95 

ADA: AN ADVANCED IN­
TRODUCTION INCLUDING 
REFERENCE MANUAL FOR 
THE ADA PROGRAMMING 
LANGUAGE By N. Gehani 
583037-XB $28.95 
(Counts as 2 of your 3 books) 

BUSINESS INFORMATION 
PllOCESSING wrnt llA5K By G. 
Struble 
58236().8 $17.95 

SYSTEM DESIGN FROM 
PROVABLY CORRECT CON­
STRUCTS By J . Martin 
583259-3 $37.50 
(Counts as 2 of your 3 books) 

APPLIED CONCEPTS IN MI­
CROCOMPUTER GRAPHICS 
By B. Artwick 
582a75·8B $27.95 
(Counts as 2 or your 3 books) 

USING dBASE 11 By C. Town· 
send 
583038·8 $18.95 

PERFORMANCE GUIDE TO 
WORD PROCESSING SOFT­
WARE By W . Hession & M . Rubel 
284/512 $22.95 

V1DEOTEX/TELETEXT By A. 
Alb-er 
009/570 $32.95 
(Coun ts as 2 of your 3 books) 

COMPUTER IMAGE GENER­
ATION By 6 . J . Schachter 
583065· 5B $29.95 
(Counts as 2 of your 3 books) 

MlCROCOMPVn'R GltAPHlCS 
AND PROGRAMMING TECH­
NIQUES By H. Kaaan. Jr. 
582576-7 $22.50 

PRINCIPLES OF INTERAC• 
TIVE COMPUTER GRAPHICS, 
21• By W . M. Newman & R. F. 

Sproull 

463/3876 $4 1.95 

(Co11nt$ a$ 2 of your 3 books) 


GRAPHICS PROGRAMS FOR 

THI! IBM PC By R. J . Traister 

582928·2 $14.95 


MINICOMPUTER AND Ml­

CROPROCUSOR INTERFAC­

ING By J . C. Clu ley 

582585-68 $27 .50 

(Counts as 2 of your 3 books) 


THE C PRIMl!R By L. Hancock 
259/81X $1 7.95 

THE MCGR.AW-HILL COM­

PUTER HANDBOOK By H. 

Helms 

2791721A $84.50 

(CountS as 3 of your 3 books) 


INTRODUCING THE UNIX 

SYSTEM By H. McGilton 

4501013 S19.9S 


PROGRAMMING ASSEM­
BLER LANGUAGE 
By P. Abel 
583088-48 S26.95 
(Counts as 2 of your 3 books) 

TROUBLESHOOTING AND 
REPAIRING PERSONAL 
COMPUTERS A. Margohs 
582890·1 $21.95 

HANDS-ON- BASIC: For the 
IBM hrsonal Compai.r By H. 
Peckham 
491/78X $23.95 

HOW TO BE A SUCCESSFUL 
COMPUTl!R CONSULTANT By 
A. R. Simon 
572/968 $16.95 

GUIDE TO THE IBM PER~ 
SONAL COMPUTER By W . 
Sikonowtz 
574/ 847 S19.95 

THE MASTER HANDBOOK 
OF HIGH-LEVEL COMPUTER 
LANGUAGES By C. Taylor J r . 
583096·5 $21.95 

Why YOU should join the Byte Book Club now! 

• 	 ._, •nd newest books from ALL publlshersl Books are se· 

lected from a w ide range of publishers by expert editors and con· 
sultants to give you continuing access to the best and latest books in 
your field . 

e 	Bl9 savln9sl Build your library and save money too l Savings nmge 
up to 35% or more off publishers ' list prices-usually 20% to 25 %. 

e 	Bonus books! You will immediately begin to participate in our Bo­
nus Book Plan that allows you savings up to 80% off the publishers ' 
prices of many professional and general interest books! 

e 	Co11ve111encel 14-16 times a year (about once every 3·4 weeks) you 
receive the Club Bulletin FRE.E. It fully describes the Main Selection 

and alternate selections . A dated Reply Card is included. If you want 
the Main Selection. you s imply do nothing-it w ilt be shipped auto­
matically. If you want an alternate selection-or no book at all- you 
simply indlcate lt on the Reply Card and return it by the date speci· 
fied. You will have at least 10 days to decide . If, because Qf late deliv ­
ery of the Bulletin you receive a Main Selection you do not want , you 
may return it for credit at the Club's expense. 

As a Club member you. agree only to the purchase of three additional 
books during your first year of membersh ip. Membership may be d is · 
contlnued by either you or the Club at any time afte r you have pur­
chased the three additional books. 

Fill out the card and mall today! If the card is missing, write to: 

BYTE BOOK CLUB;M P.O. Box 582, Hightstown,. New Jersey 08520 
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MASTERBYTE COMPUTERS of New York, Inc. 
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Trampu Temporalis 

XENIX includes a 

visual shell , record 
and file locking, 

and resource-

sharing ability. 


and S-DOS. An important sign of 
commercial progress in that direction 
wa the announcement at this year's 
Tokyo Microcomputer Show by ASCtJ 
Corporation a promin nt lapanese 
.;;o ware publisher. that it will releas 
a lapanese-language version o Micro-
oft XE IX operating system for 
0286-based computers late this sum· 

mer (A version of U IX System Ill 
called PC-UX has been available for 
ome month now. but it hasn't been 

popular) 
I aw ASCII Corporation's 286 

XE IX System V running on the 
PC-98XA a the show and was im­
pres ed. X IX is a U IX enhance­
ment that includes a vl ual shell. 
r co rd and file locking. and some 
resource-sharing ability. among other 
things It also o ffers substantial MS­
DOS compatibility. 

uji tsu has prototyped an 80286 
card or its F -1613. or Beta . machine. 
its also sch du led for release some­
time th is summer. I saw the prototype. 
al o running X IX. at the show. With 

the availability of 286 XE IX on the 
two most popular and powerful per­
sonal computers in Japan. we should 
ee a new level of sophistication in 

top-en Japanese microcomputer sys­
tems by this fall 

I had been wondering what my first 
U IX machine might be: now ft looks 
like my next computer will be a Fujitsu 
Beta . I wrote about this outstanding 

01 6-based machine in the May 
BYTE Japan (page 355). It will run both 
CP/M-86 (like the Fujitsu FM-1 IBS J 

own now) and MS-DOS. and it offers 
u ers the chance to jump on the U IX 
bandwagon when XE IX becomes 
available for it. 

THE HP-9807 
1nether U IX machine at the show 

was one tha has already been fea­
ured in BYTE: the Hewlett-Packard In· 

c gral ponable computer. (See "The 
HP Integral Personal Computer" by 
Phillip Robinson. February BYTE. 
p ge 98.) It's being sold in lapan as 
the HP-9807 by YHP lYokogawa 
Hewlett-Packard. Hewlett-Packard's 
Japanese enterprise). Even though I 
thmk the machine is in teresting. par­
icularly for someone who might want 
powerful portable engineering work­

station. its sales potential here in 
J pan is going to be limited by its in­
ability to deal effectively with the 
Japanese language. At the show. the 
machine was running some demon­
stra tion programs that displayed 
katakana characters tfrom the 
f apanese phonetic alphabetl . but 

thars not enough. particularly for a 
machine in the Integral's price class. 

HITACHI'S DK-301 DRIVE 
Hitachi manages at every computer 
show to exhibit some very impressive 
OEM (original equipment manufac­
turer) disk drives. This time. lurking in 
a corner of the Hitachi booth. there 
was a sma ll. unprepossessing gadget 
that looked just like a 5~-inch hard­
disk drive. but smaller. It turned out 
to be the DK-301. a new 3~-i nch 
Winchester-type hard-disk drive. The 
whole unit is only 5~ inches deep. 4 
inches wide. and I% inches high. but 
the storage capacity is impressive: for­
matted. it holds 15 megabytes. It's no 
slouch as fa r as speed goes. either­
the data-transfer rate is 62 SK bytes 
per econd. which is probably an 
order of magnitude faster than the 
floppy-disk drive in your computer. 
Weighing only about 2.2 pounds. it's 
not hard to imagine this kind of drive 
appearing in portable computers in a 
year or two. 

The DK-301 seemed like a nice com­
plement to some of Hitach i's other 
disk drives. like the 500-megabyte 
8-inch hard disk and the 6~-megabyte 
5~ -inch floppy-disk drive I've written 
about in previous Issues. 

COMING UP 
ext month I'll tell you about my new 

Fujitsu FM-16{l and l'lt compare my 
new machine to the Fujitsu FM-I I BS 
I bought last year. I also plan an up­
date on the EC PC-980 1M2. • 
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COMPUTER HUT COMPARE 
OUR 

SERVICE & PRICE! 

IBM-PC. XT & AT 
CALL 

.-~:·---~---~ -:-:-: -_-: -_. - -: :-.- ~ 
I . 

rDll/PAa· 
Portables. Oeskpros. 286 Models ... CALL 

Ifi 
XTRA 20R, 256K ................11311 

DISK DRIVES 
••ndan TM100·2 OS/DD ...... 1109 

TEAC FD 55·8 Slimline ....•.. 1111 

IBM" drives wnogo ...........1129 

I HARD DISKSflAPE I 
... MAYNARD ELECrRONICS 
Hard disks & tape back-ups complete with 
conl & cables. 
WSO 10, 20, 30 meg from .......... 1111 
MaynStteam Portable tape backup & 
~ortable hard disk systems ........ CALL 

{ • JEGA' Bernoulli 20 Meg ..... 12411 

ALLOY full Hne ................. CALL 

IAWIN tape backups from .........1541 

I ADD-ON BOARDS I 
~ 
Qoadboa.rd OK exp to 384K ........ 12'11 
Microfazer 64K parallel ........•... 1229 

ASr 
SixPak Plus 64K . ................ 1231 
1/0 min4 Ser Port & Clock .......... 1131 
Advantage 128K ............•.... S3tt 

dc:a 
IAMAboard ............. . ....... 1111 
ORCHID 
PCturbo-186 wl128K .............. $121 
HERCULES 
HiRes Mono Graphics ........ .... S30t 
Color Graphics w/par port .......... 1171 

PARADISE 
Modular Graphics ...... ...... , ... 1219 
5-Pack OK exp. to 384K ........•.. 1111 
PERSYST 
Mono Card w/par port ............. 1119 

TECMAR 
Graphics Master ......... ~ ....... 1481 
Maestro 128K .................. . S3tl 

I MODEMS 

(!)Hayes' 
Smartmodem 1200 ............... SSH 
Smartmodem 12008 w/smartcom II .. SHI 
Smartmodem 2400 ......... . ..... "31 

NOVATION 
Smart Cat Plus w/MITE ...... ...... $2tl 

I PRINTERS 

EPSON 
FX-85, FX-185, LX-80, JX-80, RX-100, L0-1500. 
DX-10, OX-20, Hl-80 plotter, HS-80 ink jet ­

llE8T DEAL ­ GUARANTEED! 

acttwt 
HA-10 ....... 1218 HR-15XL. .... 1311 
HR·25 ...... Nit HR-35 ....... 1741 
Twinwrlte< 5 .•...•.........•.•.. , S8tt 
FACIT .... .. .................. CALL 

M HEWLETT PACKARD .... CALL 

~ 
182, 192. 93. 193. 84, 2410 . BEST PRICES 

"11EC 
2050 ............i/
8850 ....... 1154 

3550 ....... 11095 
elf 360 ...... M6t 

Pinwriter P2 .. Sl4I P3 .......... $111 

TOSHIBA 
P351 ....... 11111 P1340 ....... '511 

IACCESSORIES . ...... CALL I 

SPECIALS 
PARADISE SYSTEMS 

MODULAR GRAPHICS CARD 
Runs all IBM Color graphics 
software on IBM Mono & 
Color Monitors ............. $249 

S·PACK w/OK-expandable to 
384K, Ser. Port, clock, Ram disk 
& print spooler ............. $139 

ASK ABOUT OUR 
REPAIR SERVICES. 

MONITORS 
AMDEK 
Video 300G .. $129 300A ..... . .. $139 
Video 310A ... $179 

PGS 
HX12 ...••... S479 HX·12E ...... $559 
MAX-12E ..... $189 SA-12 ....... $599 

/ r=i1­
~~ 
SOFTWARE 

WORDPROCESSING 
MS Word .... $239 Mun.imate ... CAL.L 
Volkswriter delux.e .. ........... . .. $159 
PFS: Write .... NS WordPerfect . . $239 
WordStar propak ................. $299 
Wordstar 2000 ................... $259 

DATABASE/ INTEGRATED 
dBase Ill .... CALL Framework .... CALL 
Lotus 1·2·3 ... $299 Symphony .... $429 
Jazz ............ ... .......... . CALL 
RBase 5000 .. $389 Cornerstone .. $299 

BUSINESS I ACCT. 
Microsoft Project, Chart .....•.•...• $159 
Harvard Total Project Mgr . . . . . . . . . $289 
PFS: Fite. Plan. Graph ..............$85 
BPI Accounting ...... . .......... CALL 

UTILITIES I COMPILERS 
Sideways ...... 139 Smartcom II ... $99 
Superlley ...... $55 Norton Utillties .. $65 
Sidekick NP ... $55 Turbo Pascal ... $49 
MS Basic ..... $239 MS Fortran .... $219 
LIFEBOAT Lattice C .............. $299 
STARBRIDGE DOS ........ . . •. ... . 139 

TRAINING I OTHER 
ATI TRAINING POWER 
Teach yourself: Lotus 1·2·3, dBase Ill. 
Multimate. Jazz . . . . . . . . . . ........ $49 

ATI SKILL BUILDER 
How to use: PC DOS, IBM PC, Database, 
Wordprocessing ............ ..... .. $39 

Typing Tutor UI .. 131 Gato ......... $29 
Flight Simulator . . . . . . .. . • .. .. . ... S39 

AND LOTS MORE 

ANY PRODUCT NOT 
LISTED? CALL 

EAST COAST CANADA MID-WEST 
COMPUTER HUT 

OF NEW ENGLAND INC. 
101 Elm St. Nashua, NH 03060 

(803) 888·7829 
For Orders Only ­ (800) 525 5012 

MICROCONTEXT 
AUTHORIZED DEALER 
4847MDu~ 

M""'1NJ Que H2WE7. 

(514) 279-4595 

COMPUTER HUTINC. 

524 S. Hunter 
Wichita, Kansas 67207 

(318) &B1•2ttt 
For Orders Only ­ (800) 572 3333 

All Ploducls U111ally In llOc:k '°' ~~ Md cmy full ~·~' f'ltce IM,llljeal ID a­ - ll1la 9d ~ two rllOll!he Ill ldlrance. we llOnor PM· 
~ ci-R ­ lllow 20 ~ ID clMr. COD up ID t5CIQ. VIM; ~ lldll 2'111. For lllipplng l ._ adcf 2'111 or M.00 mll'I. !of amaB ilems mid S12. mln. for monilOrs. 
prllurl, elC. W. accepl oomp.ny checb MCI PO.'t from ~ 1000 CompMiN, 

IBM II a trwlenwk at IBM Corp. Return authorization and order status call information line Inquiry 71 1085 
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Conducted b11 Steve Ciarcia 

DISK DRIVES 
Dear Steve. 

I am working with a Tl-99/4A microcom­
puter and peripherals Some of the equip· 
ment isn·t from Tl. and I have problems 
ge ing techn ical manuals. circuit dia­
grams. and pin-outs from manufacturers 
Either they do not want to bother or they 
are afraid to send them. They are glad to 
sell equipment. however. 

Is there any way to get technical infor­
mation on disk dnves through a technic I 
1ournal or organization? (Specifically for 
the TEAC FD50A and Shugart SA400L I 

ELBERT S. CHI LOS 

Chestertown. MD 

Mos! disk-drive manufacturers offer 
ervice and maintenance manuals that 

contain complete information on the 
theory of operation and interfacing. The 
manual that you require can be ob· 
tained from 

Shugart Technical Publications 
475 Oakmead Parkway. MS 3-14 
Sunnyvale. CA 94086 
/4081 713·0100 

T£AC Corporation of America 
7733 Telegraph Rd. 
Montebello. CA 90640 
{]/ 3) 7 26-0303 

As an e ample. the Shugart 0£M 
manual contains the informadon required 
to install. interface. and power the 
Shugart SA400L floppy disk for applica· 
tion with a computer system. The ser· 
vice manual provides information neces· 
sary to maintain. troubleshoot. and 
repair the SA400L. The service manual 
also contains a general description of the 
interfaces and a section on the theory of 
operation. 

Similar information is contained in the 
T£AC manua/s.-Steve 

MODEMS 
Dear Steve. 

I have been entertaining thoughts of 
building a 1200-bps modem lrom scratch 
I ve been a hobbyist since before transis­
tors were invented I know what difreren· 
tial pha e-sh1ft keying is. and r think 1t 
would be un to build a flash ADC and 

1gnal·phase comparator. 
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Where do I go to fmd 212 A spec1fica­
1ons ... thmgs like which phase 1s what 

bits? 
RICH GRI E 

Richfield. MN 

Unlike the Bell 103 and Bell 202 tan· 
dards that u e frequency-shift keying 
{FSK/ for modulating the transmitted 
signals. the Bell 212A·type modems 
utilize a four-level phase-shift keying 
tPSKJ. This increases the effective dar.a­
tran mission rate by encoding 2 data bits 
per baud {a baud is a single modulation 
of the carrier ignal. or bit}. Such a tech· 
nique is required because the bandwidth 
available on the telephone line is too nar· 
row to accommod<1te FSK for 1200-bp 
transmission. 

The high bit rate th<1t results from PSK 
for 212A-compatible modems neces· 
sitates greater circuit complexity in both 
transmitters and receivers. as well as a 
reduced tolerance for noi e and ignal 
distortion. Modems that u e multilevel 
PSK modulation transmit synchronous 
data over the telephone lines. However. 
the RS·232C port to which the modem 
is usually connected is asynchronous. The 
modem must convert the asynchronous 
data to synchronous for transmission and 
perform rhe reverse function for receiv­
ing. To separate the received bits com· 
bined into a baud. a timing signal mu t 
be recovered by the receiving modem. 
Thi i accomplished through a scram­
bling device in the transmitter and a 
descrambler in the receiver but ha the 
unwanted aspect of amplifying the effect 
of transmission errors. Firmware tech· 
niques are employed as apart of the pro­
cess to regain synchronization after 
errors. 

If this level of complexity does not 
dissuade you. a reference that may help 
answer these and other questions is Data 
Communications ror Microcomputers by 
E. A. Nichols and K. Musson /McCraw­
Hill. /982J.- Steve 

SIMPLE LED DISPLAY 
Dear Steve. 

I am an eleetron1cs hobbyist interested 
in building a simple and inexpen ive 
alphanumeric LED display. After reading 

COPYRIGHT © 

your article '"Build a Scrol ling Alpha­
numeric LED Display" (Apnl 1984. page 
32 1. I was a bi confused I hope that you 
might be able to provide me wiLh some 
information on how co build a simpler dis­
play I would like to bu ild one that is 10 
to 20 characters long. is nonscrolling. has 
characters 2 o 3 inches high. uses a 
simpler 14-segmen display device. and 
has a swi ch to select the message to be 
di played 

RICK BUNCAK 
Stateline. NV 

The project that wlfJ satisfy most of 
your requirements appeared in the Oc­
tober 1979 BYTE on page 58. Entitled 
··self-Refreshing LED Graphics Display." 
it can also be found in the second volume 
of Ciarcia's Circuit Cellar. The display de­
scribed In this artide used a multiplexed 
de ign to buildan 8 by 16 LED array. The 
same article di cusses some simpler ar­
rays as well. which would be good to start 
with if you ·re not ready to step up to a 
full-size display. 

Your local Radio Shack store is often a 
good source for parts. Two other sources 
that supply pares by mail order are 

/ameco Electronics 
13 55 Shoreivay Rd. 
Belmont. CA 94002 
(4151 592-8097 

Digi·Key Corporation 
Highway 32 South 
POB 677 
Thief River Falls. MN 56 701 
(800} 146·5 /44 

- Steve • 

Over the years I have presented many di/· 
fermt proiects i11 BYTE I k11ow rnm1y of you 
lta~re burlt f 1em and are 111akm9 ust of them 
in many ways. 

I am interested in f1eari11g from a1111 of you 
telling n1e what !iOU'w done witfi these projects 
or f10111 you may (1aw been influenCl'd by tlte 
basir ideas. Write me al Circuil Cellar Feed· 
back. POB 582. Glastonbury. CT 06033. 
and fill me in on your applications. All letters 
a'1d photographs become the property of Steve 
C1ama and can110: be retumed 

I ~ TEVE ' A CIARCIA ALL RIGHTS RESERV D 



Who else is 
prepared to give 
you overnight
deliveryon IBM 
PC'"products? 

Fred Molinari,
President 

"We'r prepared to offer the best products 
and th b t rvice." That's Data Transla­
tion's '" motto. 

o it's our duty to be the first manu­
factur r f IBM PC products to guar­
ant en xt-day d Iiv ry. 

A brave step? ot if you're pr -
pared. Our IBM PC analog boards, 
imaging b ard and oftware are 

already built and 
tested. o with one 

call, our trusty shipping 

DT2801 /5716 v 
DT2801-A v v v 
DT2805 v v v 
DT2805/5716 v v v v 
DT2808 v v 
DT2818 y y v 
DT2806 v v y v 
DT2803 v v 

Call (617) 481-3700 
department is ready to get your order out 
the same day. 

1970 
Just phone by 2 p. m. and you'll receive 

your IBM PC product the following day. 
1095 That's a promise -

1095 
on our honor. 

What else 
2070 would you expect 

from a leader like 
495 Data Translation? 

1695 

295 See our new 576 pg. catalog/ 
handbook in Gold Book 1985. 

1495 
Or call for your personal copy 
today. 

World H ..dqu•rbors: Dara lranstation, Inc •• 100 l«ke Or., M rlbOro, MA 01752 (617) 481 -3700 Tl~ , 951646. 
Europe•n H ..dqu.-rtero; Data Translot1on, Lld., 13 The Business ~ntre, Molly Mil lars Lane, Wokrngham Betks. RGI 12QZ. England. JI., 851849862 (#0) 
lnlernatlon1I S1IH Offices: Australia (61) 663·5289. Belgium (32) 2·7352 135: Canad• (416) 625-1907: Chile (5612 ·253689: China (4081 727-8222: Denmark (451 2451822: England 
0734-793838, Finland 358·0·372-144 , France (3316306839: Gre.u (30103 1-527039, 130) 01·3614·300: Hong Kong (65213-324563: India 231880; ls1ael (97213·324198: Italy 
139) 2349751 . Japan (8 1) 343-7571 . (81) 348·8301 , (81) 335·51 I I ; K0<ea 1821753-3101: Nerherlands (3 1) 70996360: NO<Way (02) 5671 40: Port~f"' 1351) 19545313: South Af11ca 
127112118161782: Singapore 16512729412: Spain 134112502577: S~en 1461828942S: Switzerland (41 ) 1723 14 10: Taiwan (86) 721 ·7864, (86 531·2434: West Getmany 
149189806061 Data Translauon Is• reg1sle1ed tradema1k of Data Translallon. Inc. ISM PC •s a reglsleted I! demar~ of IBM 

Inquiry 101 OCTOBER I S • B Y T E 389 



TMJ E232CM_oon_ol __RS232

.,.;.,..._ "'°"""'"ot lo,_,VIC-20 M>d C·64. A•­
P"JtcJh aJ'°""" lh• lnY«liol'I ~ ·~1 • control llMa. Com­
plote msblllotlon •nd opontlc>ft lrunrucllon• inctuMd. 
• PJu;• •nlO USt>r ""'1 • Pro.ides Stanca<O RS:nz ""'1 
1"""1.! • u.... 6,.gna1s n"11 n$111 .R..-. 0..,IO&end. 
~""'*"IO send Oala 10rmlnal Rffdy, Oita S.. Rct•(lyl 
JE232CM . . . $39.95 

VOICE SYNTHESIZER 

FOA COMMODORE VIC-20 ANO C-64 


Plug-In - Ta/king In Minutes! 

JE520CM.•.•.. .....•... . $99.95 


MPl51S...... . ........... $89.95 


EXPAND TRS-80 MEMORY 
TRS-80 MODEL I, HI 

EtlOllKdmrN'l.C:Oft\PIN~*"Of'll......$1'011.,F04.1"" • ' 1 t fii',l:)ii~ 
A:A\l~-aldiX:...-NMO! ID! toftwlll'IMWI Model• •61( ~..mt(. 
~~CMtMl•~ClilnOed11)•&1"; 2 MocMll• C... M,_
••DeftOld~ !P. 1D <lltf.WP"191M. i.ac?I~ ~111¥ 

Tll!M6K3 200"1 !Model Ill)..••..•• . • S6.29 
r11~16K4 2so... IM<>del 1J.•••..• • •. ss.49 

TRS·BO C,OLOR AND COLOR II 
(.-w JO ., ltlf co-t• Oiln"Oi99 -~ I MIC:,. " ""' 20 ilJIOOoitl S..tt 
~JUJ.tt.....,~.-~...-.~•as-eoCQlur 
~--DE (lTW10M:OrC:uillbOott<l• ~J1i't ,...~ 
fR& ·IO Coooi'~•• ... fll-• DOS•OS-9~111.....,. 
......K A Ml 1t11 ~ 

TRS.-64~2.. . .. ...... . ..... . .. . . .. $11 .95 


11pc1a1e1 TRS-80 MODEL I~ 4P Update/ 
Ea~1t ll\1Uo• l' -"°'""9~-" Tl'S ....Krlf • ,. ,.,..._.200'00ro 
6'1\~ I T~M--- 1'!'1114- IM "4 l i5<1 • 0tt..1,..,._ MIOOOCU· 
.....u... ,.,.CCI"' "'°" 
TAS,fi•K.-2 l~~,,,...,. ,._...ll or MVOef N 

, .,~~im ,.,.,.,_. ..... , . $ 11.9.S 
TAS-tiilK.~AL ,.......,....,,."' •~ & 'llllWip 

~....,.*OMIUID'?" · •••• $29. !J.5 

• TRS-80 Model 100 • NEC •Olivetti 
f.1:•1 llt""')lM llllllOo lk-Q• fiO'ft ..... ..,.~~,....11*"'41,,._IMIY "' ~ 
lftC'......ft, c...... ........... ~UlliO"l~"'udielillflo 
M1008K (TltS..a....,.1oar...~~ · - ·•· $3!1 .95N.°' 3 '°' $'9.95 
NEC8KR (NEC flC...l:B t A 6 m....t -.i lDt. •••• S3t,9.S e&. 

0<3 lor Sll!l.95 

NEVIi i NEW! TANDY 200 Nrrtl Nftlll 
NEW/ r,.1v t;i .......,. llMctr.'V•....,dtOttwi-oeMlftCNoiM'IO~1•• lfle......,..• ..... '~'°'~ 
M200R [Tlmdy :ZOO E>.ponslonl. • . • S 11i.9S u . 

ot21ot S27U5 

~=~·;~~~s::~~~ 
:r~~~=.~;.:clMMl\~IQn 

PROMETHEUS MODEMS 
Intelligent 30011200 

Baud Modem with Real 
lime Clock/Calendar 

Th• ProModem... ••a 9g.11 2 12 A (300/'2001 1ell90f\! 
ataood-alone modem • Hsye1 comm3rtd Mt eOIT'otbt:Jlt 
plus an •Ckllll!Onal ••~eom~no S"1 • Sl'tQwft Wl.11'1 
atphanumlll'IC d"11plny ogbon 

PM1200 RS0 232 Stl.nd· l'Jon• UM • • . ••• $299.95 

OPTIONS FOR ProModem 1200 
PM-COM ~~5oll'..,..,,.. . ... 571.95 

llllWM~~~ 
Pt.I.OP l'OCAOftt.PTocaYDll·, •• , ••• , • • • , • 179.SIS 
PM0·64K "°""°"•~.......,. - 14it1-. •. . • S 9.•9 

PU· AlP ,....,_nv-nc.: o...n. . . , .. • . • . . $79.9$ 

~~~tM 

PM·S_pecial =..-::-.. ... .S149.9S 

~···~ t~9t~• lnc 

APPLE~ 

ComP11tible 
5'4• Disk Dri•e 
& Controller 
Card 

* * • • * APPLE ' Accessories • • • • • 

- .... ' 
. ' ... ·,1 ...... "' •• • 

·' ...~ 
__.___ ... ~__..... 

APPLE* Compatible 
Key: • • Aw14 110<n+ CARDS 

b • ~l"' 

IBM PC/XT Compatible 
Keyboard 

U...~a.a.JtiO~ ··«>=~ 
tlll0r9'l'l · COlor~.r..-.~ · 'fClrti.I .. 
~c....... ......... ~~~.. 
::;.,c.•1 =uni~.; .~!"':..:'! 
h~ - &9'1i"1J • 'M ' "tll""*"UL 

ADD·514 "'""°""I·..... $149.95 
ACC·1 .,_....,,_ .... S 49.95 

APPLE, /le ComP11tible 
5'h " HalMt.ighl Oisk Driv. 

- S.'"'f IPC" n AGO- ~1 IUCSOf 

AOO· llC. ~'."'."'~. .."!~~ $129.95 I 

16K RAM Card (Language Card)
fhe ARC-16K RAVI Card 1llawsltf1Apple" II 11nd II• computers to l!!ll08nd •rom 'IBK to6AK 
ComOlel• W11l'l .n~ruci1on1 t<ey (1111 
ARC-16K. ••• •••••••• . • • • • .. ..• ........ .•. ... . ... . .. $39.95 

Z·80 CP/ M Card 
The AZ.90-1 15 Sotl· Jd cornoatl.ol• Used Wl~h CPIM roiar.eo progn1ms So~re not 
Included >(e\i (a,bJ 
AZ80-1.• .. • .. . .•••• • .•.• •••••••.•••••.• • ••••••••••• 549.,95 

EPROM Burner Card 
fhe AE8·2 • ""'°' IX>orO!lrant andWOfl< wtlhllla<>d•ld EPROMs t27111. 2732 & 276AJ 
Ea.sy IO use. on.-bo.rd tirmwaE'e Menu con~lna. the bMo1Mn9 oPtlOn• a, Ri0ad. Copy. 
COtnPllJ•. Sto111 ~Qlec and Monitor Comp&e,a with WHiructlOn:s t<ey (a..bl 
AEB-2• . •• •••••••• ...•• ••••••.. . .•. .. . •• •• .••. .. ... $69.95 

80-Column Card w/Soft Switch 
Tho A80-C as an 80-cOlumn auG de.lg_ for 1he Aople' II onc1 1~ comCIV!t•• TM"*"' 11 
eQui.Poed W'ilh • son. f'Mteh whleh 11erw1; u.sy hOOtil:uo tor Afl'i mon11or The A.BO·C allO 
l'eatures 1n'l;lfse wdeo c.apa'blh.us Th card Is Pm• ro thO Vldt11... • 80 cotumn card 
CQtnQle!e Mth "'ll•UCllOf't. Key ( ) 
A80.C. •• • •.••.•.••.••.•• . •• ••• ••• •• . • • .••.••••••.• $74..95 

Supllf' Serial Card 
The ASSC·P ta a aerlaJ card W'i!lh a prfnter mode h genera1es s1ilndard l=l:S-232C 9'gnaJ1 
11nd Is ~miilar ID the Apple• Supe' Senal Card Complete Wi inllrucUon1 tt..y-- ~a.bl 

ASSC·Pc. - . • ..•.•.••.•.• • •..•• • . • •.• • . ••.•. . • .. •.• . $99.95 

Parallel Graphics Printer Card w/ 64K Buffer 
rne APC- Ak 11 a oaralle• g:r1phlcs prlnt r card w~th " 64K bv 1e1 sno gr111pt·uc. oump 
CIL)l t:Jllltlt5 Como/ II w~th 1n.1lf~tl0tli$. Ke'; Ce.OJ 
APC·64K. .••. • • • ••.• • ••.••.•••••.•.•••••• • •. • • . • • • $129..95 

80-Column/64K RAM Card 
Ea1!!!nde4 80·Column/64K RAM Card e:aotnd .memory by 6•K 10 g _.. 12 wf'ltn uffid 
wrtn orogrttns lllioe ~SICllc.• COmOlt•e wi tnstrucUon:s Kev IOI 
JE864• • • ••••••••. • ••• • • •• • . •• • . • •••• • •••• •••. .•••• $79.95 
•Afl'l)U~ I * .lcil"Cl~IHN9....U~afl .ll'Pl[~· 
~1.1o 11 ~•....,,,.,• otY11i1e.;,.g-

APPLE"' Compatible 
5y. • Hell-Height Disk Drive 

SON.()"
1~11s 

• UtnC~twfo t,l!IJ~• 1• ll:ltl'l'llMlll 
~ J .. :s. s..c...~ ~.1.-.A(dll 

Or af'-'~f toli!C 11~ ·CV"I 

~ ~~~~-.'if.~..: c; ~':,.., 
AD0.12. ... . . ... ... . $129.95 

Additional Apple* Compatible Products 
APF-1 Coohn9 F&n wi ou•llO "'' '"""""' • !1ev ~ •.bl • •••••••• • $ 39.95 
JE614 N...,onc/""'- !Ceove>al1 23 aoce....t>lo !un~a • K.e> lb ~.• • , $ 49.95 
EAEC·1 E..1>11-Rdod- Endo>ure C..., only· i<ey I 1•. • . .• • • • S 49.95 
KHP4007 S..,ching - SVOol'; • lloy (aJ• • • • , • •• , • , •• , •• , • $ 59.95 
KB-A68 63-;(av Aooie l<J!)OOa•d oo1y • l<e)I lat. . . ........... . S 69.95 
MON-12G 1 Z" G,..nM°"'lot w.lll !IW<~S!1nG ·Key 11. o& net. . . ... S 79.95 

IBM-5151 oc-•-.·•111• .... $129.95 

Additional Add-OM Alfallalllel 

MEMORY EXPANSION KITS 
IBM PC, PC XT •nd Competlbl•• 

n.,-......c.-c.._.......,.~ flll ~CMI~ !"'911(1 11.~ 
m~-..-,,...., 0. 1 4 AMldlvti• tt>ll~IOCMm...n MI 
N2....,,.rtl~~~~ 

18M64K (Nine 200..a 64K RAMI). ••• . • .. $9.95 

IBM PC AT 
E.a'IU COMd ~_,...,... ,i-.~~llnlll~ 

" '°"""""" IBM128K INfne 2~1128K RAMa). . .•. $79.95 

IBM PCXT Equivalent 
130 Watt Power Supply 

UPGRADE YOUR PCI 

· lnJJ<Jl l IOV I 6at1z. Outpul •5VDC I 1SA.. - SVDCe 
0 5A, + 121/DC e 4 2A. - I2VllC e 0 5A • Plug Cotnl)l{ll)lt 
c:onne<lon • Fil5 lnlo IBM PC • 'M)oghl. 6 lb$ 

IBM-PS. . . .. ... ........ . $119.95 


Prometheus Modems 
TM F'mModem 12006IBS 13 • 1200/300 baud modo<n 
c;ard ~ plur;s tD JBM PC and )("[ ProildH a thitd 
aerieJ ComPQ«1 Two ~5'°"\S. available· 1'2000 hout 
aoltwarol ill1d 120095 jWllh so.,_at Tho PM 1200BS 
11auppllOCS 'Wflh ~rful MITE commul"icaUOn:s sottwere 
~om M)'C'O~ labs 

PM1200B (Wltl>ou<-.1. ..... $239.95 
PM12009S (wiln MITE ~I •••.• $274..95 

''""tib1•1 DISK DRIVES 
cofl'P• 

Oocumentlttlon 
lncJIJ~ 

RFD480 IRom<" 5 • OS flJ• ·bll..... S 79.95 
FD55B (18ac 5 · OS 11411-Mll...... $119.95 
SA455 ISlluQartSJ. " DSn.Jl· h~l .• , . $109.95 
TM100.2 (Tandon s~ · OS full-ht l•••• • $129.95 

SY. " DISK DRIVE ENCLOSURES 
Comolete WJ pc>wer supply, s.'Nltch., pewer cord, 


fuseho&der and OOf\ftrKiUlnl 

DDE-1FH ......... . .. '" .._.,._ •. $ 69.95 

DDE·2HH 

JE520AP "'""" Syn!n..... , - Plug- In u.... R..""". Kev 1.. 0••••••• s1 19_9s 11;:;1!ll~!Jl~!mmlic~mba~I
KB·EA 1 A.- Kerboa•d and Cose· Ker 111•• •• •.• • ••••••.•• $119.95 
PM12DOA Promo1heus """' ' ""'°"m 2 Cl'dS · Key ta.bl... ... •. $299.95 
PM1 200M """"'" h 111 MoclnlOah E•I - • i<..,. [M1clnlosh1• • ••• $369.95 

l'lower/ Mat" Corp. REGULATED POWER SUPPLY 
• lnl)UI 1 05· 1l~l0· 2SOVA.C • H ·63Hz • U"" owgul.ll1on • $PST keytw.tchn • 20 '"" •<bbo<I ""'"" c:onneciJon 

• l ow l)(OfikO ktv.1 • Feature& curaor COf1'rols.. control, 
rfCOQniLod • CSA ce fJed 
• 0 05'lt • nvo. mov•'"'IJ sur1&U1 • OveNOl!oge DtOIJOC:JJO~ • UL 

ape flOckJ. runclion, """'' and atutt kaVS · Color ll<rf­
eai:1t] O•ey • Wo.g 1 I II) • PlnOYt o"'1 • S«e IJ!t'\. x 
• "W. -'.i"H 
1(854.•••••.• • •. • •••• • ••••.•• • • $14.95 

.... - - - ­
KEPCO/TDK 4-0UTPUT SWITCHING POWER SUPPLY 
· -lordi...... .-oolCRT.....,koo'-. mlc--­
,,_ gomn • lnl)UI I 151'2JOVA.C, 50/llOHl • OUJWJ • SV e 5A. 
4 121/ 0 18A. -1211 e 2A. - 12'1 0 OSA · UL f1!COll" lzocl ·CSA 
c.rti •od • SJZa 7..'\.x 6-3J16'W • l'>i"M • W.l<Jhl 2 Ibo 
MRM 174KF.................... 539.95 
 • 7· bl1DOIOll91ASCll • FUUUi>oerCIM, F... ~C451 

•-11, m,~. oan<lo • Cur$0<~· sPST...ehan~ 
~I klysw\ICheS • 26·o-'lhe&do• ~ • COio<' ...I 
·s..e 18'\.•6 w.1,."M·Spt.cOnelu<led 
1(88201...••. (1700-J. .... . . $19.95 

UV-EPROM ERASER 

1 Ctil" • 15 11;... ­

Erattt ali~t.Er.a&Kup1D-&C,.,.wltrwl21 r!W'IUIH Cl crvo 
~ 1 5 m""'1n) ~tiilfttCOt'lllC-"l••l)Otuft:diMMaofDftrl\nelll.[..:0 ]Jaineco 
 .so.c.i ~ 1Nim +1"'91' flftWl.Mll ttlillC buid-UO Bullfl-inELECTRONICS ....,y locil ID l)l-...nl IN H~ oNf g 001. aC...~ ­
370-W·~-c...---""•"'e°""' 

1355 SHOREWAY ROAD, BELMONT, CA 94002 OE-4 UV-EPflOM era-.. ... . $74.95 
10185 PHONE ORDERS WEt.OOME- (415) Sn-'097- T•htJ<: 116043 UVS·1 1El.. Rll)lae-t Bultl•..••.•.• S16.9S 
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Wtl ft 
lll(u.m M..,..,, ....,,_ 
11111: 10"1 • 

~OQSRAM .99 6264lP-15 
U5UWS,_,, 

MC14881827CUI 1fll>ol aGEl'l'(lll 11.95 

4184N-2DO 11/ 11.95 
27128-25 -(PIQo- 41258-150 ,,_,_ 

11 llP-4 -­ 68784 ·~~..­
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THIS SAMPLE OF HIGH-DENSITY BAA 
CODE JS INCLUDED PS PART OF A 
PAINTING EXPERIMENT. 

LETIERS 
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THE MAC'S OVERHEAD 
\\''Iha 1 M ill 

MAC IMPROVEMENTS 

e 1• upgra e since I have bee criucal o 
t 1 probl m In the pa t This le v sonly 
t e issue of me ory xpa Ion Rum r 
now ram pa t lndica1e Appl will rel 
a me o ry-ex andable uni \ i a circui 
board thac 111 fit in he original ac·s 

ody b la e Augu t w1 h D A to a 20· 
me abv e hard d1 k. Thi new board 
hould °permit pan ron l'v heard. to l 5 

m gabytes. \ I h that board and DMA o 
he 20-megab e hard disk my hardware 
e uirement or the 1 ac o match o r ex· 

c d the PC wlll be me _Given the im· 
e 1v new o r mg· r em 

1 · t relea ed I hi k we can now say tha 
arter 18 months of marketmg the 
Apple has inally smomhed the 
edge enough to take a run t 
1 p rticularly tru given not nly he 

conn ting 1 n r1 ork u 
quality of the laser prin er Though expen­
sive. it is a an astic machine 

The la er prin er is probably not one or 
wo but is rather en to a hundred time 

ni er than any printer I've ever seen. And 
it hds a fantastically sophi 
\ ith 1he on- creen graphics on he ac 
I hould mention there are still idiosyn­
cra ies. given the tabs and 'white spaces 
in MacWri e texts rha line up on creen 

on' alway line up ln the propor ional 
ou put to he laser prim r Bu even \ 1th 
those drawbac s evidently caused by h 
rush to get I to market. it is an awesom 
machine. You can create almost any docu­
m nt. mixing graphics and text. and print 
I out wi h vi r ually type e qualit And 
he abill y to hare that printer wi h mul t· 

pie Macs on a n twork i equally 
Impressive. 

These developments appear to be ime· 
ly o r Appte Home computer in general 
and ales of he Apple II ries in par· 
1cular. appe o be down ramatically 

Bu Apple ha earned the right to have i 
new Mac upgrades and ne work 
at closely by any MIS director. 

I is no surprise to me hat Mac sale 
w re down ve y little in the ir r quart 
gi n he rele e of h M icrosoft 
or ftware at that tfme Bui if Apple can 
g the xpandable Mac ou by Augu 
de plre he company's fir t·quarter lo 
hi could urn ou ob he year it inal­

lv izes he market back from l B I 
· Even thou the la ter prm er co ts 

about 57000 mulcipte users can amortize 
he co . (The Apple flrst-quar er loss was 

cau d primarily by Apple II sales bein 
down. by he way. no by Mac ale being 
dO\ n J 

Do SLAUGHTER 
Seattle. WA • 



BUSINESS • SCIENCE • EDUCATION 


STATISTICAL PACKAGES 

data-analysis software from: STATSOFT 

- unbeatable power and flexibility 
for unbeatable prices! 

We developed and distribute 
complete, high-performance 
statistical packages 
for all computers: 

.,.. ... ...,_... _ .,,.,._ ....... 

1. STATISTICAL SUPPLEMENT FOR LOTUS 1-2-3r"' (number one statistical add­
on for LOTUSTM and Symphony™, also reads files from many other programs, can be 

~~~~ :6a9J ~·~~g~~!)~~ ~~a·tl·s~i·c·a·I :~~-k~~~'. ~~~~~~.I~.~~~~~~ .a!I. ~~~:.a~i·b·I~~ ..~~~~· $149 
2. STATFAST (the first stand-alone and still the most powerful statistical package $119 
developed for the Macintosh™ 128k or 512k, 1dd} •.......•.........••.••••• 

3. APP-STAT (a complete statistical package for the Apple 11™ family of com­
puters, 1dd} •.........•.........•........••••••.•••••••••••••••...... $99 
4. PSYCHOSTAT-3 (a complete statistical package, available for Kaypro™ and all 
CP/M™ computers, 1dd) •••......••.•...•••••••••••••••••••••••.•••... $99 
All of these statistical packages are user friendly and super-easy to use. They include the full 
range of basic statistical analyses (descriptive statistics, t-tests, correlations, cross-tabulations, 
nonparametric statistics, and more) and advanced multivariate statistics (multiple regression, 
multifactor analysis of variance and covariance, and more). All packages can handle data files of 
unlimited size, include flexible Data Editors, and can access data files from spreadsheets, data­
bases. and mainframes. 

We are committed to the distribution and support of high quality statistical software. Because we purchase large 
quantities of specialized programs (after a thorough evaluation of each program), we can pass on considerable 
savings. 

5. SPSS/PC: for IBM/PC, XT, AT, and compatibles (320k, hard disk) $695 
Regular Price: $795.00 OUR PRICE: .. . • ......................••• •.. ...... 

6. SYSTAT: for IBM/PC, XT, AT, and compatibles (256K); most CP/M systems (with 64k, incl .. Apple II 
with CP/M) $395
Regular Price: $495.00 OUR PRICE: .... . .. . ........... .... ...... ....... . . 


7. GANOVA: S.pecia.· lized designated general ANO.VA/MANOVA program, up to 1Ofactors (between/ $ 
within/mixed), for all IBMs and compatibles, most CP/M systems, Apple It 80 
Regular Price: $100.00 OUR PRICE: ... ... .•••......... .••• .... ...... .... . 

If you are Interested In statistical analysis on micro computers, call usl Our technical staff can advise you and 
recommend the best program for your needs. 

Please add $5 for shipping and handling. To place your order or 
talk to our technical staff for more information, call or write: 

STATSOFT 
2831 EAST 10TH STREET, SUITE 3, TULSA, OK.74104 

(918) 583-4149 
LOTUS 1· 2-3, Symphony, IBM, M•clnlo9h. Apple II, Kaypro. CPIM, SPSS/PC. SVSTAT, and GANOVA are r991s1ered rraoemarkt of respectfva companln . 
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Lyco Computer 

Marketing & Consultants 

LOWEST PRICES! 	 SUPER SAVINGS! 

ON THESE 
IN STOCK SAVE PRINTERS 


CAROCO JUKI 	 LEGEND 
32 BUFFER IC-&l 59 Ju &100 375 a.so 199

AXIOM RS232 Se,,al Boa•a 55 1080 225 
239 PANASONIC6100 Tractor 119 1380 265 

GP550AT ! A at) CITIZEN 6100 S t Feed • 209 1.185 299GP550CO C·&l 239 	 1091 ....... .. ........ ...... 239
JU I 00 765GP550PC IBMI 229 MSP 10 289 	 1090 185 
GP550AP App.llH 269 MSP-15 449 	 DIGIT AL DEVICES 092 375 
GP700AT Alan1 439 MSP-20 449 	 1093 429 
GP700AP A_pl)le1 439 MSP-25 569 OKIDATA 6 BUFFER 75 3151 Lener 429 
ELITESCO IC·641 229 Sheelld• I'Ol20j 189 	 4K Buller 65J2K SUFFER 89 
GP lllOAT 1A1a11t CALL S lldr 15/25 8k•mme 0 CALL 4K BUFFl:R 125 

111m,r1 20 CALL 
182 215C. ITOH 	 192 349 SILVER REED 

PROWRIT R 851 0A 279 CORONA 193 565 TOSHIBA EXP4QO 249,...:8510AP • 29\l lP:lOO lDS 1 P1o"le' 2 99 92P 3<19 	 559 EXPSOO 295.U •IBSlOBPI JCS :>0036 loner Carir dge 89 93P 565 1289 EXP550 409 

B5•0SP 375 84P 645 EXP770 749 

85 OSR J25 	 349
BS10SCP 449 92 l"'!~~~wr1!;;JOt1S also MICROBITS 


EWJ 
es10SCR 469 1cros.tuftet
EPSON ST AR MICRONICS 7500AP 2M 	 225 
7500A 245 3A9 	 ~8:~o................ ......~~~
DIAB LO 550P 439 	 479 
:.'iOAP • 459 489 BROTHER 025 549 SO·lO 339 
5:.0BCP 69 369 HR-15 l ·P 359 6JOAPI 1599 SD·I S 445 

AlOJOP 445 CALL HR·•SXL·S 359 630ECS 1759 SR· 10 485 
F O·•IOP or $ 859 159 HR.JSP 839 OBOIF 2J95 SR-15 565 
FIO !">SP or S 1009 999 HR·35S 839 P32C01 699 Pawerf p 305 
F 0 Tra or 159 1059 2024l·P 949 P38 1749 SB-10 CALL 
F10 She 1 Fe ~· 249 379 100 p 189 C1!>0 999 SG·10C·64 ( EWJ CALL 

MONITORS 

ZENITH 	 NEC SAKATA 

AMO EK ZV 122A Amber 84 J B-1260 Gre•m 95 SG1000 t2 G• .n 99 CALL300 Green 125 ZV 1230 Green 	 75 JB· \201 Green t35 
SA 000 l2 r 109f"" CAU 300 Amb@t 139 'ZVM 124 Amber IBM 129 JC 121S Color 235 C.•"1Y.l 2 Gr r l 119 135310 Amoer 19 155 z:.JM 131 Colo1 275 JC 1216 RGB 375 SA•~ ' ? Amoer L 129 145 

COior 500 Compos• ~ 369 ZVM I 35 Composite 449 JB.1205 Amllet 139 . ~gg ;3 ~'8~ Ca.,,p 2~~Coloi 300 Aud10 245 ZVM 133 RGB 389 JC\460 Color 26:> 
2M 

COior 600 429 ZVM 1 6 H1 Res COIOI 589 PRINCETON GRAPHICS s SI II Stana 
C0101 700 495 MA • 2 Amuer I BS 

HX-1 2 RGB 475Coto• a 569 PANASONIC X·TAON 
D 300 AG cari•PM1e 2 SA·1 2 RGB 599 Comcolor I <Kn"""" G1<-..n 

MODEMS 	 DISKETTES 
ANCHOR SKC (Box 10) 


SMAATMODEM 300....... 139 

HAYES 

Volksmod m .................... 55 
 I 1y J •O 100 
J 7S 12 ()9 s ssooVolksmodem 12.... .. . 186SMARTMODEM 1200 ... .... 379 


~ osoo 5 5 14 !19 ,. " 25Mark 12 .••. . .. ..22 

SMAATMODEM 2400 •...599 

SMARTMODEM 12008 . 349 

ELEPHANT iBox 10)MICROMODEM llE ......... 135 

~ . $SSD 1J~ 1~ !19 11 99 
5 • ssoo ,. 13 gg •199 

NOVATION 
I B~l·.l00/1200 MS.OOS ex1 319 

5 osoo 169!1 15 ~9 1• 99 
IBM<JOOl 1200 CPM-116 e•t 319 Prem1wm SSO"O 1S9!i ,. 5 I 95re 1 3001 20012400 e•I 529TELE LEARNING p;~m1wm OSDO 17 95 16 g~ 15% 

Total lecommunica ions MAXELL (Box 10)I ESTRIDGE ~ODEM lC-64! .59 

AP·250 1300 Baud Apple/ 6995


IC·64) 2995 
f/l') 1 16 75 14 75 MITE MO MODEM iC-641 ..69 ·~ ~ 5 M07 2299 21 ;>09~16·250 1300 Baud IBM) 6995 Compuserve 19 85 

IBM-PC COMPATABLE 
Zenith*ASHTON-TA TE BROOERBUNO (IBM) 
Z•150 •• CellFmmewor 385 00 The Print Shop CALL 

d Base II 289 00 Bank SI Wri1er 49.95 
d Base Ill 385.00 Anc1en1 Ari af War 29.95 Leading Edge 
d Base IJ upgrad 135.00 Loderunner 21 95 PC Compa1able Call 

32919 •()9 
569 
lS1 B!i 

DRIVES 

MSD 
' SD1 Dr!ve (C-64l ...........229 


502 Dr•ve (C-64 . . ..... .469 

INDUS 
GT A TARI ........•....... 215 

GT COMMOOOAE ........... 235 


PARADISE 
Mulll-Ois11lay Card........•... 289 
Modular Gra:>'1ics Card ..•275 
F1ve·Oak.. 155 

Inquiry 202 RISK FREE POLICY 
TO ORDER 	 lr>o..lac 1 em• sn'~pecl ""1n1n 24 hclur5 ol 0<<1111 No del)OS1I on C 0 D OJ<le<S Free 

sh1pp1ng on prepald cash o<do-rs w11h1n lh con1inen1al U S Volume dlscounts 
avail l>le F'A r&.s1d.,nts add ules 1ax APO FPO and 1n1ernat1onal orders add

( Al l Ol l t Rf E Or ~er"O ord e r to $5 00 p1,,, 3°~ lor pr10<1ly mall serYICQ Adverllsed prices .now 4'!0 dlscounl lor 

l y o Compu1er 

II] 
casl! aad 4% for MasmrCard or VISa Person I check5 "'"""" 4 we1t1<s• clearance 
Delore sh1pjJ1ng A$k abou1 UPS Blue a11d Red label shipping All rnercnan<11se800-233-8760 p 0 8 01 5088 	 carrte!I under manulecturer·s wa.rra.nt~ Free catalog wlln O(d&r. All II ems subioc1 
10 change w•lhOul rio1lceCustomer Serv ice 1·717·327·1 825 J e1sey Shore P• 1 7 7 40 

http:wa.rra.nt


WHATS NEW 


S harp· PC-7000 IBM PC· 
compatible system fea· 

tures an 80-character by 
25·1lne illuminated crystal 
display backlit by an elecrro­
lum ine cent panel. The bit· 
mapped screen ha 640- by 
200.dot resolution. The 
machine has a carrying han· 
d ie. a cu lpted detachable 
keyboard. and an adjustable 
display angle It weighs 18~ 
pounds. 

The PC-7000 comes with 
320K bytes or memory. two 
built-in 5!4-inch floppy-disk 
drives. one serial and one 
parallel port and 15-DOS 
2 11. You can expand the 
unit"s 16-bit 8086 micropro­
c.essor memory to 740K 
bytes and add an 8087 
numeric coprocessor. You 
can also upgrade both 
memory and coprocessor 
capacity on he mother· 
board . 

Other option include a 
30011200-bps Hayes-com· 
patible internal modem. 
RGB color controller. and 
ilent transfer printer that at· 

tac hes to the base unit. The 
printer can use plain or 
thermal paper. It runs at 70 
cp in d raft mode and 2 
cps fn near-leuer-quality 
mode. 

Suggested list price for the 
PC-7000 is less than 52000. 
Contact Sharp Electronics 
Corp.. Systems Division. 10 
Sharp Plaza. Paramus. I 
07652 , (201) 265-3856. 
Inquiry 620. 

32-bit Board-Level 
Computers 

N ational Semiconductor 
Corporation's ICM [lnte· 

grated Computer Modules) 
line i based on it series 
32000 32-bit microprocessor 
family. The 9· by I I-inch 

ICM·321 6 uses the IO·MHz 
NS32016 CPU the NS3208 1 
FPU. the NS32082 MMU. che 
NS32201 timing and control 
unit. and the NS32202 inter· 
rupt control unit. It also has 
our serial ports. a parallel 
pon. an SCSI. a clock/calen­
dar with battery backup. 
and a 16-bit 110 bus. 

Memory is from 1 to 8 
megabytes of dynamic RAM. 
Depending on the size of 
physical memory. the com· 
puter module consists or 
two or three printed circuit 
boards: one board for the 
CPU and computing func­
tions and one or two boards 
ror memory. 

Scheduled fo r availability 
in 1986 is the ICM-32 32 . 
which will use the '53203 2 
CPU_contain 2 megabytes of 
on-board memory. and be 
partitioned into a computing 
duster and an 1/0 processor 
that uses the 532016. 

ICM products include the 
MiniBus 110 channel. which 
i controlled by a VLSI bus 
imerface controller. The 
memory bus and MiniBus 
are designed so that CPU. 
memory. and personality 
modules stack via DI con­
nec ors, eliminating the need 

for backplanes. 
System VISeries 32000. a 

port of U JX System V. is 
availab le for the ICM family_ 
It supports demand-paged 
virtual memory. offers job 
control. and has record­
locking features. Also avail· 
able are FORTRA and C 
compilers. the series 3 2000 
assembler. and all Series 
32000 language su pport 
tools. 

The I-megabyte version of 
the ICM-3216 is priced at 
less than 53000. The 
lCM-3232 will be priced at 
l.ess than $4000. Contact a­
tional Semiconductor Corp .. 
2900 Semiconductor Dr .. 
5anta Clara. CA 95051. 14081 
721-5000. 
Inquiry 621. 

Turbo.Tower Jr. 
Three-User System 

T urbo.Tower Jr_ from 
XMARK Corporacion i 

a multiuser system that in· 
eludes integrated software 
programs for office automa· 
tion and word processing. I 
fea ture a triple-micropro· 
cessor design: an 8-MHz 
8088·2 . a 4-MHz Z80A. and 
a 6502 . 

The system also ha 256K 
bytes or expandable mem· 

ory. t o serial ports and 
ne parallel port. one 

ID-megabyte hard-disk and 
one 5 ~ ·i nch loppy-disk 
drive. three CRTs iinduding 
o ull graphic terminal! a 
cl ck/calendar with ball ry 
backup. and a dra t leuer­
qualiry graphics printer. 

Turbo.Tower Ir. uses the 
Pi k perating system and 
al o support CP/M and MS­
DOS. Its office-automation 
package includes the 
Turbo.Word word processor 
Turbo.Plan pread h~ . 
Turbo.Graph graphics pro­
gram Turbo.DBase databa e 
and Turbo.Screen screen/pro­
gram generator The op­
tional Turbo.Nee modul pro· 
vides comrnunica ion and 
networking capability 

You an expand 
Turbo.Tower Jr from hree to 
even users. Sy m co t i 

566 5. Contact XMARK 
Corp.. 3176 Pullman St. Uni 
119 Costa 1esa CA 92626. 
171 I 556·9210. 
Inquiry 622. 

Nixdorf 8810/25 CPC 

N 1xdorf Computer Cor­
poration's IBM-com· 

patible 8 10125 CPC 1Com· 
pac Personal Computert 
comes with a buil -in 9-inch 
monitor. a decachabte IBM­
tyle keyboard. one C n· 

tronics parallel and one 
RS·232C serial interface and 
a therm I graphics printer 
hat you can SI itch from 8 
o 13 2 column You have a 

choice o two double- ided 
double-density floppy-disk 
drives or one floppy-d isk 
drive and a lO·megabyte 
h rd-disk ri e. The system 
use the Intel 0 8 CPU and 
ha wo expansion lot 

Standard internal memory 
fc~mtinutd) 
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WHAT'S NEW 


i 256K byte . expandable 
to 640K byte System sort­
ware includes ~S-DOS 2 .11. 
G\\1-BASIC and GEM 

A 12-inch color or mon • 
chrome morn or is optional 
A separate expansion 
cha sis with a maximum o 
three slots is also available 

Price for he ba ic 
810 2 5 CPC with two 

floppy-disk drives tan at 
S2 500. Systems with rloppy­
and hard-Oisk drives start at 
53900. Concac ixdorf 

Low-Cost Lear Siegler 
Terminal 

r Siegler ADM 'JEL erminal provides a stan­
dard 14-inc green or amber 
screen ith a 50- to 60-Hz 
vertical refresh ra e You can 
tilt and S\ ivel the monitor 
o a ecured po ttion. 

Th etached DI stan­
dard keyboard features 

ynamlcally !located 
Fune ion-k y m mory and 
even programmable key 

that you can shJft for 14 
nonvolatile function . A 
bidirectional printer pon 
wt h independent bps rate ls 
optional The ornbff and 
contra t control are located 
on he from panel. 

The termmal 1 compat fbl 
\ ich the ADM 3A and ADM 
5 as well as ' ith the ADDS 
Viewpoint The ADM 3E 
sells for SJ Comae Lear 

1egler Inc Data Products 
Di 1sion. 01 East Ba ll Rd .. 
Anaheim. CA 92 05. ( 001 
5'32· 7'373 . in C liforn ia. 17141 
77 ·3500 
Inquiry 625. 

Data-Acquisition 
System for the Mac 

M cADIOS I Macintosh 
Analog/Digital Input · 

Outpu Sy t m1 from CW In· 
trumems converts the 

C m uter Cor 300 T ird 
Av Waltha m MA 02 154 
1617 1 90-3600 
Inquiry 6H. 

Vlasyn Multiuser 
Systems 

T he CompuPro 5 and 
86 are two-user sy terns 

rrom Viasyn The CompuPro 
58 Is based on a CompuPro 
CPU board with a 10-MHz 

088 and a 6-MHz 8085 

processor T e CompuPro 
86. CPU board feacures a 
10-MHz 086 proce sor. 
Both systems use Concur­
rent DOS 8·16 which fea­
ure rn and record locking. 

u er-account ecuri y rune· 
tions. electronic mail. win· 
dewing. fu ll-screen switch­
ing and PC-DOS compati­
bility 

andard f atures on both 
y tern include a I 0-mega· 

byte hard·dis drive. an 
800K·byte floppy·disk drive. 

LPar ieglers ADM 3E ter111l11al 

Apple Macintosh into a la b­
orat ry workstation by con· 
rolling and monitoring 
cientific experiments and 

processes The system corn· 
rnunicates with he Mac at a 
rate of 500.000 bps It has 
four l2·bi analog voltage 
outpu . eight 12-bic analog 
voltage input 16 digital m­
pu . and 16 digital output 

acADIOS ha an ex1en· 
s1 ve software package hat 
includes the acADIOS 

Manager. a general-purpose 
data-acqu isiuon program 
that perform waveform syn­
hesis and da1a presentation. 

analysis. and orage. You 
also have eas control of 
• a DIOS from icrosofl 
BASIC and can execute 
specific a ks from that 
program. 

Li t price for MacADIOS i 
S2 500. Comae GW In tru· 
ments. 3 Ame St.. Cam· 

ridge MA 02139. 16171 
577-1524. 
Inquiry 626. 

our serial ports. one 
parallel port and one Cen­
t nic prime port A 40- or 
(}megabyte hard disk. slave 

processors. a ape backup 
unit. Vlasyn·s video board. 
and an ARCnet·compatfble 
LA are optional. 

The CompuPro 58 and 86 
ell for $5895 and 55995. 

re pectively. Con1act Vlasyn 
Corp.. 26538 Dantl Coutt. 
Hayward, CA 94 54 5-3999. 
14151 786-0909 
Inquiry 624. 

Modem for Cellular 
Phones 

S pecrrum Cellular Cor­
poration·s Brldge1Span 

data<ommunications pack­
age transmits error-free data 
between cellular phones and 
home base at rate up o 
300 bp . The Bridge i a 
mobile modem hat plugs 
into your car's 12-volt 
cigarette ligh1er or other 
voltage source. The Span is 
the fixed-base modem for 
in tallat ion at a personal 
computer or mainframe. 
Both units are Hayes· 
compatible and can be used 
as tandard modems. 

The Bridge and The Span 
communicate through a 
spec al protocol. A Bridge 
unic can also communicate 
with another Bridge to pro­
vide mobile-to-mobile trans­
rni i n The modems are 
c mpatible with the Bell 
103A eries and use the 
RS·232C interface. 

The Bridge and The Span 
send data in packets. To en ­
ure error-free transmission 

they resend the packet i he 
original ls damaged. This 
solves the data-loss prob­
lem that occur during the 

tconlinutdl 
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ARD-NOSED 

DATABASE


If You Liked DBase Ill, (relational database). Now he's 

V.:ou'll 1:1,·p 0•1.er TAS™ taken the next big step by creating
" n "' 111 TAS, the affordable software for your 

Hard-nosed business owners have 
been asking for the power of DBase 
111 11

,, and A Base SOOO;"' but without 
the high price. That's why Business 
Tools, Inc. created TAS!M 

Compare TAS with DBase Ill and 
RBase 5000. You'll see why we th ink 
TAS is a better "Hard-Nosed" value 
than DBase or RBase. TAS includes 
a data dictionary. TAS includes a true 
procedural language. TAS includes a 
run-time compiler. Plus 
TAS supports multi-user 
record and file locking. 

TAS lets you to develop 
your own professional menu-
driven business applica· 
lions. And not just simple 
oneseither. TASapptications 
can hold up to 17 million 
records. And because TAS 
compiles them , lheyrunfast. 

But Why Is It 
On/y$99? 

We could have priced 
TAS at $695 like the other 
guys, it's well worth it. But 
we happen to believe 
"Hard-Nosed" business 
people are looking for real 
software value today, so 
that's what we've given you . 

business. And it's backed with Phil's 
reputation and personal service. 

TAS1 Runs OnTh • 

CPU 
I, ese S 

TAS is available for the IBM 
PC/XT/AT,™ Compaq;"' AT&T 63oo;M 
Tandy 1000, 1200., 2000™ and most 
MS-DOS,"' CP/M "' and MP/Mr"' 
systems. 

,w------..:...._--+---+----+----1 to order today. 

,..-------.....,~-....,---,------.
,.•S"' DBASE ABASE 
... Ill 5000 

C JI T. d
8 10 By

1-800-648·6258 
Multi-User Yes No Optional Call our Toll-Free Hotline. 
Data Dictionary Yes No Yes UseyourVISAorMasterCard 

~ 
=· 

_ 

·s99. 
Get TAS™Accounting
Soft1.a1aa-.e "'or s249 

n 1 
•' •~ 

But why stop with just a database? 
For just $249, you get TAS Relational 
Database/Language plus General 
Ledger, Accounts Receivable and 
Accounts Payable. And for $399 you 
get all the above plus Inventory, 
Sales Order Entry, Purchase Order 
Entry. and Payroll. 

Source code Included FREE! So 
you can even modify the accounting 
to fit your business. 

Procedural languag Yes Yes Yes Outside Washington call 
Compiler 1-800-648-6258. Washington Yes No Yes 

residents call 1-206-644-2015. 
Records Per File Unlimited Unlimited Unlimited Dealer Inquiries Welcome. 

__--+--------- .,.. [-.:-.]Fi_les_O_;_p_en 
Fields Per File 

16 
Unlimited 

10 

128 

40 

400 - · 

File Size Unlimited Unlimited Unlimited 

Record Size (Fixed) 10,254 4,000 1,530 

Field Size 254 

99 

Take It From Hard­

Nosed Phil Mickelson 

, If anyone's "Hard-Nosed" about 
good software, it's Phil.. In 1982 'rhe 
created The Sensible Solution "' 

BUSINESS TOOLS... 
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200 o 700 milliseconds of 
cell-site handofl However. 
t e transmission rate of 300 
bp decre e w1Lh c rrier 
quali y such as 1 hen he 
mobile system I in a 
ga age. 

Each unit co t S695 For 
more in ormati n contact 
Spectrum ellular Corp.. 
2710 Sremmons Freeway. 
00 orth Tower. Dalla TX 

75207 [2141 630-9825 
Inquiry 627. 

Cartridge Thpe 
Memory 

le yte Technology· T Packetape. a 67-mega­
b 1e ca rtridge tape torage 
de ice. i comp rlble with 
th Pertee tandard imer­
ace lt is interface- and 
soft~ are-co patible with 
' ·inch nine·t ck tape con· 
trollers. The recording for­
mat provide redundan 
data-recovery and bad-block 
management technique 
tran par m t th user 

You n ai y·chain 
Packetape unit other 
compatibl 'h·inch tape 
drives tha have embedded 
forma r nd are con­
nec ed t omm n t 
controller ca rd The device 
can opera e in s a stop or 
treaming m e Its data­

trans r rate 1 2 m gabyte 
per minute in s reaming 
mo e 

The Packetape system sells 
for 52990 Comae Telebyte 
Technology Inc .. 270 East 
Pula k1 Rd Gr nlawn NY 
11740 I 001 83 5-3298: m 
New Y k. l'il61 23-3232 
Inquiry 628. 

Laptop EPROM 
Programmer 

L ogic I D vi es Shooter 
ha I28K bit of internal 

Brolfl~r s llmr ita 5 daisu-whrel1dol-m111ri~ tmnler 

memory and can program 
the 2716 hrough 27256 
single-voltag EPROM Thi 
laptop EPROM programmer 
can be integrated with an 
IBM PC o create an EPROM 
d velopmem cenrer. 

Shooter pr gram lar er 
device with e Intelligent 
fa t algorithm It programs 
in and-alone mo e or 
through its RS-232C port. 

Shooter sells lor 5395 
Coma Logic I Devices Inc 
132 1 or hwe I 65th Place. 
Fort Laud d I . FL 33309 
t 001 331·7766: in Florida. 
(3051 974-0975. 
Inquiry 629. 

Daisy.Wheel and 
Dot-Matrix Printer 

T he Model HR-35 DD 
Twinriter 5 from Brother 

Intern tlonal provid both 
dai -wheel and dot-matrix 
prin in in a ing!e uni I 
pr uce dot-ma rix print at 
140 cp in draft mode and 
60 cps in near-le ter-qual1ry 
mode The dais wheel 
print a 36 cp The ho t 

compu er control he 
m s. You can combine 
th 1 within a ument t 
print ext and graphics in 
che same operation. 

The prime features bold/ 
d w prin ing. ub ript 

superscript. underlining. pro· 
portional spacing. and 

selectabl dot ensity Prim­
ing width ranges up co 16\.'J 
inc e The 1\vinrlter 5 h 
Centronic parallel interface 
w1 op ional converter for 
R -232C erial in erface and 
standard 3K-byt buffer 
memory. 

The l\vinriter - rs priced at 
S12 5. Coma Brother in er­
narional Corp Corporate 
Place Piscatawa 1 J 08 54 . 
12011 9 1-0300 
lnquir 630. 

Storage and Backup 
for the AT 

C omrol Datas Storage· 
t r M el 630 Wln· 

ch er drive mount in th 
IBM PC AT sy em unit and 
uses the AT's disk controller 
ll prov ide JO megabyte 
torage and as an average 

ek ime or o mllli e • 
nds. All un ional sof ware 

1 included 
The o aster 860 

•4-inch cartridge streaming­
tape syste 1s compatible 
with the StorageMaster 500 
and 600 eri nd IBM disk 

rive You c n u e he Stor· 
ageMaster 60 t COP>' 

lected iles or an en ire 
disk Each cartridge tore 
0 megabytes of data. Trans­

er rate in streaming mode 

is 90K byte per second. 
The 860 system consists o 

a half-height tape unit. an 
I 0 cable. and a ingle-board 
conrroller that fits into a slm 
in the ATs sy rem unit 
~anual and DOS 3.x d i k 

with diagnostics and utilities 
are included. 

The StorageMaster 630 
disk drive co rs 52795. and 
the 860 streaming-tape 
device costs S 1795. Contact 

onrrol Dara Corp .. Storage· 
1a er ~arket ing. 2200 

Berk hire Lane . 
Plymouth. M 5544 l. 
Inquiry 631 . 

Headset Input Device 
for the Mac 

P ersonics Corporat ion· 
View Concrol System 

1vcs1 i an input device for 
he Macintosh that moves 

the cursor to where the 
operator look on th 
screen. The VCS headset 
receives an ultra onk signal 
from the VCS control unit 
which si on top of the 
Mac. By mea uring and 
comparing the ignal re· 
c ived at three points on 
the headset, the VCS tracks 
changes in the rotation and 

ngle or the user's head. 
The system tran late move­
ments into cursor com­
mands. a a mouse or light 
pen would. 

Exaggerated head motion 
is not required Cursor 
movement depends on the 
rate of head movement Sy 
monitoring hi rate. the VCS 
determines if the operator i 
scanning the screen or zero­
ing in on a target 

Sugge ted Ii t price for the 
VCS i S 199. Contact Per· 
onics Corp .. 23 52 Main St . 

Building 2. Concord. MA 
01742 . (8001445-3 31 1: in 
Massachusen . [8001 
447-1196. 
Inquiry 612. 

(conli11urdJ 
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You were sm~ to bµy
Turbo Pascal back then. 
Now you'd be smart to sell it. 
AND HERE'S YOUR CHANCE. 
TRADE IN YOUR 11JR80 
PASCAL AND GET TIIE 
MODUIA-2 SOFIWARE 
DEVEWPMENI' SYSTEM 
(M2SDS) FOR JUST $50.88. 

How can you get the latest in pro­
gramming efficiency? Simple. Just 
send us your Turbo Pascal diskette•­
whether it's IBM format or not- and 
we'll send you M2SDS for just $50.88. 
That's $30 off the regular price. 

Why switch? Because Modula-2 
was specifically designed by the 
developer of Pascal, to replace the 
Pascal language. So you already know 
the language basics that will help you 
start programming right away. 

And when you combine the power 
or Modula-2 with all the features of 
M2SDS, you'll be programming faster 
than ever- in virtually no time at all. 

Just look at all the extras M2SDS 
includes. And how it out.performs 
Turbo Pascal in independent studies. 

So now that you're wise to Turbo 
Pascal , why not trade ii in? And trade 
up to the programming efficiency of 
the future. Get M2SDS for just $50.88 
when you send us your Turbo Pascal 
diskette. Or, order M2SDS for just 
$80.88 without the trade. 

Either way, it's one of the smartest 
moves you can make in programming. 
And now, it's the best deal going. 

Turbo Pascal is a trademark ofBorlCJUJ International. 
•Diskelle will be destroyed immediale/y upon receipt. 
so that )'Our Borland license agreement is not violated. 

M2SDS 1VRBOJO 
COMPILE SPEED (MJN:SEC) 

JO LINES 0:09.00 0:02.()(} 

360LINES 0:25.()(} O:OS.()() 

F:xECl.JTION SPEED (MIN:SEC) 

SIEVE 0:13.92 0:15.26 

FIBONACCI 0:53.49 1:49.'N 
30XJO MKl'RIX (8087) 0:08.84 0:19.28 
f1' OPERATIONS 0:52.12 0:31.75 
f1' OPERATIONS (8087) 0:01.97 0.06.21 

SYNTAX CHECKING EDITOR YES NO 
MU/1'/PLE WINDOW EDITING YES NO 
EDITOR FILESIZE LIMIT MEMORYSJZE 64K 
COMPILE ERROR CAJL') EDITOR YES YES 
LINKER YES NO 
PRODUCES .FJ<E Fll.£5 YES NO 
EXECIJWJLE CODE SIZE LIMIT DISK SPACE 64K 
DOS ACCESS FROM EDITOR YES NO 
DOS ACCESS FROM PROGRAMS YES LIMITED 
8087 SUPPORT STANDARD YES NO 
CQPY­PROTECTED DISK NO NO 
COST WITH 8087 SUPPORT 180.88 S/09.90 

r-------.--­
ltade in your Turbo Pascal for M2SDS today. 
Or, order your copy by completing this coupon. 

D Enclosed is my Turbo Pascal diskette 
and acheck for $50.88, plus S4 shipping and 
handling. 

D Enclosed is my Turbo Pascal diskette. 
Apply charges lo the crediIcard indicated 
below. 

D Please send me M2SDS for $80.88, plus S4 
shipping and handling. My check is enclosed. 

D Please send me M2SDS for $80.88. Apply 
charges to the credit card indicated below. 

VISAIMa.ster<:anllAmerican Express. 
(CirdeOne} 

Credit can!#________ 

Expiration Date-------­

Name __________ 
(Signatu~ !WfUim! for ar:dit oord IJl'den.} 

Address __________ 

City __________ 

State/Zip _________ 

Pritz does llOl inc/Ulk :shippilll and handlif18: lt.ra.r 
rtsi.dtrll.S add 6. 1.?~ !lilts lllJ/. (llltmaliOllal Mlm 
addSJO. 

INTERFACE TECHNOLOGIES CORPORATION 
3336 Richmond, Suite 200 Houston, TX 7709 

L _________ _j 

Source: Software Resources, Inc. 

SielJI' program from BYTE,January 198J. 

Fibonacci program from Dr. Dobb sJournal, February 

1985. 

Matrix program from BYTE. October. 1982. 

FP Operations program from BYTE,May 1985. 

7/JrlJo Pascal without 8087uses only 6"/Jyte accuracy 

for type REAL;M2SDS with or without 8087 uses 

8-byte accuracy. 

Programs compiled with all checking options on. 

All tests conducted on ostandard JBM-PCIXT with 

S/2K ofmemory and an 8087 math coprocessor. 


f~ INTERFACE 
'a#TECHNOLOGIE.5 

3336 RichmondAoe., Suite 200 
Houston, '/exas 77098 

1-800-922-9049 

(In 'fb:as, call 7131523-8422) 11!/ex: 322127 

Modula-2 Bulletin Board: 7131523-7255 
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MPC-128 Coprocessor 
Board 

Facililec· MPC·l 28 
coprocessor board adds 

building automation and 
direct digital con rol ror up 
to 768 poinls o he IBM PC 
and compalibl . The board 
contains more than IOO K 
bytes of firmware that com­
bines all the accepted 
energy·management strate· 
gies with a proprietary con­
rols programming language 

called Versitec. The pre­
11rit1en strategies have 
English prompt ror select· 
ing ·parameters. Versitec lets 
you operate other custom 
control program within the 
bo rd 's I 28K byte of on­
board RAM 

The MPC-12 8 has one 
RS-422 pon and two 
RS-232C port . It Includes 
256 dlgital inputs, 256 
digital outputs. and 256 
analog inpu . It power 
source i the computer's 
power supply. 

Pricing for the PC-128 is 
et at S2500 Contact 

Facilitec Controls Corp .. 
1420 Woodswether Rd .. 
Kansas City. MS 64105. (8 16) 
472-0260. 
Inquiry 633. 

IBM PC 80286 
Processor 

T urboAccel-286 from 
Earth Computers is an 

· Ht 80286 processor 
card for the IBM PC and 
compatlbles. It uses the 
Edsun Labs EL-286-88 chip 
and is designed to improve 
the PCs performance on 
computation I tasks. 

TurboAccel-286 has 512K 
byres of memory with ex­
pan ion ca pabilfty. Ir pro­
vides for an optional 0287 
math coproce or and has a 
switch to run the PCs 8088 
microprocessor The board 
is software transparent 

Dataq hrslnmre111s· WFS-200 e1rap1Jics-i11terfa e /)tl<kage for IBM PCs and Apple !Is. 

because its custom VLSI 
chip emula es he 08 · 
signals. 

Suggested retail price for 
11.JrboAccel-286 is 5995 
Contact Earth Computer . 
Box 067 Fountain Valley. 

A 9272 . F l41 964 -5784 . 
Inquiry 6J4. 

Data Acquisition 
for the Apple II 
and IBM PC 

D ataq Instruments has 
introduced the 

WFS-200 family of graphic 
interface boards for Apple II 
and IBM PC computers. 
These boards plot up to 
eighr channel of data on 
the computer's monitor dur­
ing acquisition 

The WFS-2 0 has ( WO dis­
play modes programmable 
by the host computer. You 
can use the continuous 
smooth· croll display mode 
o how acquired data in a 

st rip·chart·like fashion. You 
can use the o cilloscope 
display mode to trigger 
waveform plotting as a func­

tion of user-definable condi­
tion to accommodate 
higher-frequency data plot· 
ting. Input ignal plott ing 
ca pabflity i DC o i500 Hz 
for both display modes. 

The WFS·200's nine pro· 
grammable d1 play forma 
let you divide he com­
puter's monitor into four d is­
play windows. The board 
features a plm throughput 
rate of 15.000 points per 
second (IBM PC version) 
and monitors the entire 
data-acquisition process 
from signal source through 
analog-to-digital conversion 

List price for the Apple II 
version of WFS-200 is 5695; 
he IBM PC version is 5795 . 

Contact Dataq In rumem 
Inc.. 100 Lincoln St.. Akron 
OH 44308 !2l6J 434-42 4 
Inquiry 635 . 

Apple Memory 
Expansion 

A pplled Engineering's 
RAMWorks card ex­

pand the Apple 11e· inter· 
nal memory from 128K 
bytes co I megabyte. The 
card supports AppleWorks 
and SuperCalc 3a. 

Z·RAM. a product similar 
to RAMWorks. is tor the 
Apple l ie. It has 512K bytes 
of RAM and a Z80 copro­
cessor. Z-RA 1 lets the lie 
run CPI software and 
Ashton-Tute's dBASE II. 

RAMWork costs SI 79 for 
the 64 K-byte version. 5249 
for I 28K bytes. 5299 for 
256K byre . 5399 for 512K 
bytes. and S649 for I mega­
byte. Z·R AM costs 5449 for 
2 56K bytes and S549 for 
512 K bytes. Contact Applied 
Engineering In . POB 798. 
Carrolllon. TX 7 5006. t2 I 41 
241-6060. 
Inquiry 636. 

lnmos Color 
Look·Up Table 

I nmo has announced the 
IMSGl70 Color Look-Up 

Tuble. This VLSI graphics IC 
is intended for use in color 
display systems. lt Is current· 
ly available in 3 5· and 
50-MHz ver ions and is 
housed in a 28-pin package. 
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The Gl70 can display 
266.144 color It generates 
RGB analog signals from 
three on<hip 6·bit digital/ 
analog converLers and is 
compatible wi th the RS 
I 70A video standard. The 
G170 operates from a single 
5-volt power supply and has 

maximum power dissipa ­
tion of 750 milliwatts. 

Pricing for I 000 pieces is 
S7Q for the 50·M Hz 
IMSGl705-50 and 557 for 
the 3 5-MHz IMSG l 70S·3 5. 
For more information. con· 
tact lnmos Corp .. POB 
16000. Colorado Springs. 

co 8093 5. (3031 630·4000. 
Inquiry 637. 

Model DASH-16 Data· 
Acquisition Board 

T he Model DASH·l6 
from MetraByte is a 

plug-in data-acquisition 
board for the IBM PC XT. 
AT. and compatibles. It pro· 
vides 12-bit AID conversions 
at speeds up to 50.000 per 
second. Data transfer to the 
PC is performed in a DMA 
mode that lets the DASH-16 
ta ke data in the background 

while the computer per­
forms other tasks. 

You can operate the 
DASH·l6 in 16·channel 
single-ended input or 
8-channel fully differential 
modes" The board includes 
Wilch-selectable input 

ranges or lets you install a 
resistor to provide virtually 
any input range. It also lets 
you initiate conversions by 
software command, an on· 
board interval timer. or an 
external tr igger. 

The DASH-16 includes two 
channels of multiplying 
12-bit DIA converter. an on· 

board three-channel counter 
chip. 4 digital input bits. and 
4 digital output bits. The 
Utility Software Package lets 
you operate the board from 
BASIC. Other software con­
sists of a graphics package. 
installation and calibration 
routines. and sample pro­
grams. A FORTRAN-com· 
P<'!tible library is optional. 

The DASH-16 costs 5945 
and the FOR-16 FORTRA 
library is S95. Contact 
MetraByte Corp .. 254 Tosca 
Dr.. Stoughton. MA 02072. 
16171 344-1990. 
Inquiry 638. 

Program Modifies 
Machines for 
Handicapped 

Rev. Bradley Murray. an 
instructor in computer 

science at Loyola Col lege. 
has designed a program that 
modifie IBM PC and com­
patibles for people who 
have limited use of their 
hands and arms. The pack­
age eliminates the need to 
pres two key imulta· 
neously. Instead of having to 
hit ShifL and 7 at the same 
time to produce an &. for 
example. the user can type 
the two keys sequentia ll y. 
The program also works 
with the Ctrl and Alt key 

Although he has not been 
able to test it on a wide 
variety of applications soft­
ware. Rev. Murray said the 
program works with many 
popular packages, including 
Word. WordPerfect. Multi· 
Mate. dBASE Ill. and R:base. 
The current version will not 
operate with software that 
modifies cercain interrupt 
vectors {SideKick. for exam· 
pie), but a version for this 
class of programs is in the 
works. 

Besides the I BM PC and 
PC XT. the program works 

with the Tundy 1000 and 
machines from Compaq. 
zenith. and AT&T. It costs 
510. Contact Rev. Bradley 
Murray SJ. Loyola College. 
450 I orth Charles St.. 
Baltimore. MD 21210. 
Inquiry 639. 

All the Curves 
That Flt 

F itAll is a nonlinear least· 
squares curve-fitting pro· 

gram for the IBM PC and 
compatibles. It can fit vir­
tua Jly any function to a set 
of data points. FitAll will 
make two-dimensional 
graphs or the original data. 
the calcu lated curve super­
imposed on the data. and 
the residuals, The software 
automatically scales graphs 
or lets you specify the ax is 
limit and tick-mark spacing. 

The program can handle 
250 data points. 5 indepen· 
dent values. 10 parameters. 
and 10 constants. FitAll is 
menu-driven. You can use 
predefined functions or 
devise up to I I of your 
own. 

With a primer and a 

graphics screen-dump utility, 
the package can produce 
tables containing the 
original data. the data and 
the corresponding calculated 
values, and the resolved 
parameter values and their 
standard deviation. Tubles 
printed to a disk file can be 
incorporated into reports. 

FltAll Is supplied as Turbo 
Pascal 2.0 source code and 
can be copied. It supports 
an 8087 coprocessor. Re· 
quirements are an IBM PC 
XT or true compatible with 
at least I 28K bytes of RAM. 
one disk drive. and a color/ 
graphics adapter; PC-DOS or 
MS-DOS 1.0 or later; and 
Turbo Pascal 2.0 or later. 

The program costs 54 5. 
Contact MTR Software. POB 
13. Islington A. Toronto. 
Ontario M9A 4XI . Canada. 
Inquiry 640. 

Artlf1dal-lntelllgence 
Package 

A n arti ficial-intelligence 
program for the IBM 

PC and compatibles. small-X 
combines simple syntax with 
a set of tests and actions for 
the development of rule· 
based expert systems. 

1'ypical applications can 
combine Al decision-making. 
classification. d iagnosis. and 
prediction fac ili ties with 
graphic. database. text­
proce sing. and analysis 
techniques. 

The package is an inter· 
preter with a set of tools for 
entering. executing. debug­
ging, saving. and loading its 
programs. It can control and 
exchange data with other 
MS·DOS applications and 
can manipulate integers. real 
numbers. strings. and lists. 
Up to 250 rules can be 
stored in 64 K bytes of 
memory: small·X requires 
128K bytes and one disk 
drive. 

The price of S249 includes 
the software. a manual 
twhich you can buy alone 
for 530). example expert 
S}'Stems. and a demonstra­
tion script. Contact Institute 
for Scientific Ana lysis Inc .. 
Suite 106A. 36 East Balti­
more Pike, Media. PA 19063 . 
12 151 566-0801. 
Inquiry 641. 

OCTOBER 1985 • B V T E 401 



WHAT S NEW 


Wang Word 
Processing on the PC 

W ang Laboratorles has 
opened the VS mini· 

computer environment to 
IBM users with a version of 
its word-processing software 
for the PC. The IBM edition 
is fully compatible with 
other Wang products. You 
can edit documents made 
with this package on a Wang 
Professional Computer with· 
out any conversions. 

The software comes with a 
Wang keyboard oriented 
toward word processing. It 
performs both IBM and 
Wang functions. 

The product runs on a PC 
wich two disk drives or a PC 

CAD/CAM for PCB 
Designers 

a uik Circuit is a 
CAD/CAM system for 

designers of primed-circuit 
boards. The setup consists 
of software. a 512 K-byte 
Macintosh. and an Image­
writer printer for 54300. The 
oftware alone sells for 

5695. 
You enter the PCB layout 

on the screen using the 
mouse: layout area is 24 by 
20 inche . The screen show 
both ides or the board 
1dark traces on the compo­
nent side. lighter traces on 
the solder side1. You can 
zoom in on areas as small 
as 0.4 by 0.2 5 inch. After 
editing and modifying the 
design. you send it to an 
lmagewricer or to a pen 
plotter: the system works 
with several ploners. includ· 
ing Houston Instrument's 
DMP-41 and D P-51 and 
Roland DG's DXY-880. 

Bishop Graphics has estab­
lished a network of PCB 

XT with a floppy-disk dnve 
and a hard-disk drive. Other 
requirements are a minimum 
of 256K bytes of memory. 
PC·DOS 2 0 or 3 O. and a 
monochrome. color. or com­
posite video monitor with 
an appropriate controller. 

\Vang Word Processing for 
the IBM PC costs 5695. Con· 
tact Wang Laboratories Inc.. 
One Industrial Ave.. Lowell. 
MA 0185 1 16171 459-5000 
Inquiry 642. 

COBOL Couple 

M icro Focus has re· 
lea ed two packages 

for COBOL programmers: 
CO-Math a library of mathe· 

manufacturers equipped to 
produce boards from 
designs generated with Ouik 
Circuit. The system calcu­
lates and di plays produc­
tion specs. which are sent to 
the manufacturer in order to 
get a price quote. If you·re 
satisfied with the estimate 
~'Ou can transmit your 
design to the fabricator 
through a modem. Bishop 
says he PCB bu ilder can 

matical funct ions. and VS 
COBOL a c mpiler. 

Among th m th funcuons 
CO· ath contains are ex· 
ponentiation power. squ re 
root natura l log. log,0 • sine. 
cosine arcs1n and arc· 
t.angent XY A graphics inter­
face called CO-Graphics pro· 
vides access o the VDI 
1vir ual device interface) 
routines supplied by Graphlc 
Software Systems 

The ma h library costs 
5200. 

VS COBOL is a high-speed 
compiler chat generates 
8086 native co e Micro 
Focus said the product com­
piles twice many lines 
per minute a i Level II 
compiler. The package is a 

produce the board directly 
from the Ouik Circuit design 
in a matter of days." 
For more information. con­

act Bishop Graphics Inc.. 
5388 Sterling Cencer Dr.. 
POB 5007 . Westlake Village. 
CA 91359-5007 [8 181 

1-2600. 
Inquiry 644. 

synthesis of four variants: 
IBM's OSNS COBOL and VS 
COBOL II. the vendor's 
Level If COBOL and A 1s1 
85 COBOL 

VS COBOL supports the 
lull 12-module ANSI ·74 
tandard as well as Mlcro 

Focus extensions that fully 
uppon the IBM PC creen 

auribu e . U er can elect 
from any combination of the 
COBOL d ialects supported 
during syntax checking. The 
compiler flags nonseleaed 
synta x 

The price o VS COBOL i 
S 1200. Contact Micro Focu . 
2465 East Bay hore Rd.. 
Palo Alto. CA 94 303. (4151 
856·4 161. 
Inquiry 643. 

A Finder for the 
Apple lie. lie 

N ite Owl's Developer 
Disk I/ I contains pro­

grams and in format ion de· 
signed to aid in the devel· 
opment of frlendJy software 
for the Apple Ile and lie 
computers. This double· 
ided disk contains the ite 

Owl Run Time program. 
which enhances ProDOS 
with a program selector 
capable of indexing ub· 
directories with a single 
key pres and TYPEing text 
mes 

Other enhancement pro· 
grams on the disk condense 
high-resolution graphics pic­
tures into file half the ize 
of normal hi-res pictures. 
provide commands for 
entering and editing Apple· 
soft string data. and let the 
user set the ProDOS date 
register for proper dat ing of 
disk files. 

The flip side of the d isk 
contains a tutorial on Pro· 
DOS and Applesoft. 

Developer Disk #I costs 
Sl9.95 and comes with an 
instruction manual. School 
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nd commercial licenses are 
available. Contact Nite Owl 
Productions. 5734 Lamar 
Ave .. Mission. KS 66202 . 
( 13} 362-9 8. 
Inquiry 645. 

Schematic Designer 

S chemati Emry is the 
fir t release in Ad· 

vanced Engineering Solu· 
tions· series called Para· 
Genesi a quartet of pack· 
age for electrical engineers. 
The CAE program run on 
the 512 K·byte Macintosh 
wi h external drive and can 
send files and drawings to 
an lmagewriter or Laser· 
Writer or to an Apple. 
Hewlett-Packard, or Houston 
Instrument plotter. 

As you design a circuit. 
chematic Entry compiles a 

databa e of p rts. pins. and 
nets. which is u ed to 
g nerate schematic plots 
and lists of components. in­
erconnects. and design 

checks. Among the pack­
age· feature are a library 
o f TTL functions. a discrete 
library consisting of tran ­
i rors. diodes. er al . 

motor . and o on: and a 
library editor that lets you 
generate and label custom 
graphics symbols that are 
utomaiically appended to 
he component libraries. 
Schematic Entry costs 

5300. (An evaluation pack­
age cost 525 .J Three util i· 
ties are available: etlist 
15200). a ne list to Gerber 
format so you can pon a 
design to other CAE systems 
or mainframes: List of 
Material 1sI001 which lets 
you document the com­

ponents with commercial 
part numbers: and Plotter 
Drivers ($200L which lets 
you link up with plo ting 
device The vendor o ffer a 
ervice whereby it plot 

your de ign with its Hou t n 
Instrument DMP-4 l . 

Contact Advanced Engi­
neering Solutions Inc.. Suite 
302 . 75 Manhattan Dr.. 

Boulder. CO 80303 . ( 3031 

499-2910. 

Inquiry 646. 


LISP for the Mac 

M acScheme. an imple­
mentation of LISP for 

the 512K-byte Macintosh. 
conforms to the standards 
for SCheme. a LISP dialect. 
It suppons Common LISP' 
most important attribut , 
including lexically scoped 

variables. fir t-class pro­
cedures {closure l, macr 
and generic arithmetic both 
loating-point and infinite­

precision integerl. It al o 
upports continuations. 
This dia lect offer run·time 

error detedion and debug­
ging. The Smalltalk-like inter­
face feature mult iple scroll ­
ing window : all window 
can be edited. The editor 
helps with syntax by high· 
Ii h ing matching paren ­
th and ugge ting 
pr per indentat ion. You can 
edit in one window while 
computation goes on in 
another. 

MacScheme is old. \ ith· 
out copy protection. for 
5125 Contact Semantic 
Micro ~'Stem Suite 543 . 
1001 Bridgeway. 5ausalito. 
CA 9496 5 
Inquiry 647. 

MIDI Sequencer. 
Patch Programs for 
Commodore 64 

D 
r. T's Music SOftware·s 

MIDI sequencer for the 

Commodore 64 can be used 
as a 16-rrack tape recorder 
capable of play.Ing back on 
all 16 MIDI channel The 
keyboard Controlled 
Sequencer wo rks with the 
Sequential. Passport. or 
compatible Interface. 

Sequences can be re­
corded in rea l time from the 
synthesizer keyboard or 
entered one no te at a time 
from the computer key­
board. You can record key­
board event only or record 
program wheel and pedal 
changes. The sequencer can 
reassign the MIDI channel 
as it records and play back 
he sequence events on the 
ne~ channel as they are 
received. 

The sequencer provides a 
complete set of editing func· 
tions. You can inser pro­
gram changes ar precise 
points in sequences and 
move. copy, lranspose. in­
vert. or time-reverse part or 
au of any sequence. 

Dr. T's says that musicians 
repon they can get about 
three complete songs or 10 
complete bass parts into 
memory ac one time. The 
sequencer can be synchro­
nized to drum machines and 
co tape. 

The Keyboard Controlled 
Sequencer retails ror s12 5 

Dr. Ts also sells two Com· 
modore programs for mak· 
Ing and storing patche The 
DX7 Patch Librarian works 
\ ith Yamaha·s symhe lzer 
and lets you d isplay. edit. 
and print patch parameters 
A single d isk can hold 800 
parches. The program sells 
f r S75 and requires a Se­
quential. Passport. Music· 
data. or compatible MIDI 
imerface. 

The CZ Parch Librarian 
works with Casio·s CZ·IOI 
CZ- 1000. and CZ·5000 yn· 
thesizer It let you d isp.lay 
all patch parameters on one 
creen Parameters can be 

changed using either the 
Commodore keyboard or 
the Ca io. Files or 16 
patches can be stored on 
disk. The CZ package re­
quire the same interface a 
the DX7 version . .It retails 
for S65. Contact Dr. r s 
Music software Customer 
Informat ion. 24 Lexington 
St.. Watertown. MA 02172 
161 71 926-3564 
Inquiry 648. 

Amlga Tools 

T he C-Leaner ulility runs 
on the Commodore 

Amiga and is designed to 
help optimize existing C pro­
grams by analyzing source 

code and ugge mg im­
pro ement . It also make 
uggestions on ho~ to make 

a C compiler produce more 
efficient code [for example. 
recommending u or vari· 
able in regi tersl The tool 
is similar to the UNIX lint 
util ity. 

C-Leaner checks for im· 
proper argument type and 
conversion errors. The 
package contains a l i brar~· 
de inition for the U IX 
library rouline ; you can 
make additions to the 
library or make your own 
definitions. For input. C· 
Le ner take one or m r 

urce-code modul . It out· 
put a list of each funct ion 
processed. possible im­
provements. and detected 
errors. 

Tardis Softw re !so ha 
oolkits for the Amiga. Tool 

Pak I contain five pro­
grams for analyzing tex t 
files. search ing for ASCII 

1conli11ued1 
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s ing generating hexadec1­ the co nd pas . it gen­ oltage sources. or con· 
maJ.ASCll dump outpu from 
any rb11rary m ut me. 
buil in libraries rom one 
m more input files. and pr 

ucmg cro ·reference o 
680 0 a mbler files. 

1i l Pak 2 co sist o 
beautifier or source 

code and a pr gram that 
tak · C ource code and 
genera s a lfsting of ll 
va rr bl typ oint of 

mition. and poin s of 
re erence 

All three progr m ti for 
549 95 each. Versions are 
available for the Macm o h 
.;ind the Atar i "20ST Contact 
lardis SOftware. 2 17 Sloat 
Rd Pebble Beach CA 
93953 (4081 372 ·1722 
Inquiry 649. 

1\vo-Pass Macro 
Assembler 

P hoenix Compu er Pr d ­
. ucts says i Pasm86 
macro sembler tran forms 
ource code in o o bject 

code m half che ume ft 
rake Microsof s Assembler 
IMASMI. Pa m 6 reportedly 
assembles a 600·1ine test file 
in 6 second . Phoenjx says 
1 ASM takes 13 econd . 
Pasm 6 operate on any 

01 6 r 02 6 
ma hine runnmg MS-DO 
PC-DOS 2 0 or la er. 

The assembler lets you in­
clude local ymbol \ ithin 
procedure d ine symbols 
1n he comman line. and 
btain lis mg o error hne 

only Jt al o can assemble 
module made b MASM 
The program i sues warn­
1ng when qu su nable 

at m n ar u d warn-
in' messcig 1..a b en· 

bled or disabled 
mbler 

Pasm 6 defin h rela ive 
or each l ine or 

ir. t pas m 

erates the listing o b ject. 
and cross.reference file . 
The as mbler generates 
Micro o t object modules 
that can be linked using 
Phoen i · Pllnk86 or other 
linkag e i ors. 

Pasm 6 sells for 5295. 
Contact Phoeni x Computer 
Produc Corp Suite 220. 
I -l 16 Provide c High\ ay 
< o rwood . MA 02062 . 16171 
762-5030. 
lnquir 6 50. 

Lumena Graphics on 
the Tandy 2000 

L
umena he Time Art 

graphic 1 I de ign d 

for pr fe 1onal artists. i 
now available fo r the Tandy 
2000 It features muhfpl 
pen and bru h ize u. er­
defined brus e . 8 olid and 
2 mixed col r ; two screen 
buffer 1with he capability 
o overlay screens1: auto· 
na ic creat ion of circle 
tx: xe . polygon and cu rve 
anu ight fan . 

Lurnena let you magni y 
p icture areas or precision 
work rotate picture ele­
ment nd move copy, 

uphcate r cale por ion 
I pictures. The program 

opera e ~ lih a mouse or 
graphic tabl I co t 
5299 95 Contact Tandy 
Corp 'Radio Shack 1800 
One Tand C nter Fort 
\I/ nh TX 761 2 ( 171 
390·2129. 
Inquiry 6 51. 

EW PRODUCT IT S CO E FROM? 
Tiu• new products Ii led i11 tfiis sec1io11 of BYT are chose11 from 1r1e 1rro11.sands 
of pre5s release>. letters. and telephone rn/I U'f receive eaclt mo11rli (rom 
manufa lt1n> . dislri(ndors. desi 11e11. afld m;dc11.Tf1e basic criteria for selrclion 
for publkalion are: [al does a prodt1ct matel our readm' int rests? and lbl 
i 1t new or is ii smrpl!l a rei111 roductio11 of an old item" Beca11se of tlie valurne 
of St1bmissio11s we m11sl sort I 1roug 1even 1110111(1. t{1e items 11..r publish are 
based 01i w11dors statements a11d are no1 111divid11all!I verifil'd If ~ou 1m111 
yow prod11cf to be (011sidered (or publm1t io11 lat no d1ar9e1 . send (111/ lnfor· 
11 11~11011 abo11t if /11cludin9 its pri e a11d an address a11d telep 1011e numbt>r 
wl1rrr a reader am gel furl 1er iJl/ormatio11 . lo New Producls Editor. BYTE. 
-125 Battery SI. Sau Fra11mm CA 94111. 

T h tn e l 805 1 Cros 
Compiler from Spe· 

cialized System Con ultants 
let programmers wri e nd 
debug C programs on a 
Ui IX host and then cros · 
compile co the argec micro­
processor. Th packag con-
i ts o f a compiler a em· 

bier and link r and i avail· 
able for th AT&T U IX PC 

The Cro mpil r f a· 
tur s an a ropri te subset 
o U IX C chat can be 
direc ly com lied un .er 
U IX. embedded a embly 
language. C c e embedded 
a comment~ in the assem­
b ly Ii ting. an sources for 
the driver. opt1miz r. and 
run·time library It generate 
r entrant co ha can be 
embedded in ROM and sup· 
port variable i al l addres 
pac s Regi er decl rations 

Inquiry 6 52. 

DC-Circuit Analyzer 

S urceView oft~ are·s D 
Circuit Anal i for 

MS-DOS machine solve 
circuits with up o 2 5 
b anche and 12 nodes lex· 
eluding ground n I 
Branch elemer l can be 
resistors. curren ource . 

rolled voltage sources. The 
user can change the circuit's 
individual parameters and 
have the program recal­
cula e the re ults. The soft· 
ware disp lays four different 
compurations: node vol t· 
ages. branch voltages. 
branch current and branch 
power 

DC Circuit Ana lysis sells 
for S49 50. IL requires 256K 
by1e o memory. Contact 
SourceView Soflware Interna­
tional . 3 5 Castro St.. 

artinez. CA 94553. (4151 
228-6220. 
Inquiry 653. 

Diagnostic Tool for 
C Programs 

P C·Lint from Gimpel 
Software is a lint-like 

utility that analyzes C pro­
grams and reports on bugs 
and glitche The package. 
which runs under MS-DOS. 
look across multiple 
modules and notifies you of 
type inconsistencies across 
modu le . parameter-argu­
ment mismatches. irregular i­
ties in library usage. value­
return inconsistencies. unini· 
ti Hzed variables, and vari­
able declared but not used. 

Among PC·Lint"s features 
are full support or the 
Kernighan and Ritchie stan· 
dard. ·one·pa operation. 
and special lint- ty le com· 
ments to suppress errors. 
The program comes with 
u er-modifiable standard 
library descriptions for mo t 
popul .r compilers. 

PC·Lint requires minimum 
memory of 12 SK byte . It 
costs $139. Contact Gimpel 
Soft,. are. 3207 Hogarth 
Lane. Collegeville. PA 19426, 
12151 584·4261 . 
Inquiry 654. 
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A 1200 bps MODEM CARD ~~ ~~"'00 

FOR UNDER ·~~ 


A Hayl!s compatibll! modl!ITI card compll!tl! w ith commonicaliom softwarl! 

COMMUNICATIONS FOR YOUR IBM 

PC,XT,ATORCLONE ontylf9B 


The INFO-MATE I 200TPC MODEM is all your computer needs to 
communicate with the outside world. All hardware, cables. and 
communications software is included to allow you to access 
data bases and check on stocks, send electronic mail, or make 
simple user to user connections. 

OC·MODEM is the windowing communication software 
supplied with the modem. It allows you to store up to 200 
phone numbers on disk, send and receive ASCII or binary 
files, insure error-free file transfers with XMODEM protocol 
and much more. 

Since the modem is Hayes compatible it will also work with 
most communications software written for the IBM PC. 
This includes PC-TALK Ill™, CROSSTALK1

"', SYMPHONyt.i, 
and SIDEKICK™. 

Other special features Include: 12001300 bps operation 
auto-dial and answer. auto-speed and parity selection. 
tone or pulse dialing and a built-in call monitoring 
speaker. 

PC· YAlK •ti. .i aidfmirt t:A Tht HNtlind1 i"resl.. lne.; ~AL«Ii~ aild!Pfn.Vli: d MK!Oll\i. Inc 

SYMPHONY 5•""""'1Ml<olU!na~Catp. SIDEIOCKn • ~-....i.a llalt.no """"""""' 

Toll Free Ordw Unn LIMITED QUANTITIES AVAILABLE 

In California 800/835-9009 

Outside California 800/55~574 I 
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-----THE BUYER'S MART----­
A Directory of Products and Services 

THE BUYER'S MART is a new monthly advenising sec11on whic enables 
eade1s to easily locate suppliers by product category,As aunique feature, each 
BUYER'S MART ad includes a Reader Service number 10 assis 1n!e ested 
readers m requesting information from paltlc1pa1mg ad11ertiser.s-

RATES: x 350 3x-S325 6x-S300 
Prepayment must accompan'./ each mse ion 

AD FORMAT: Each ad will be designed and 1ypese by BYTE Advertisers must 

lurntsh ypewritten copy. Ads can lnclude headline (23 oharacte<s maximum). 
descriptwe text (250 charac1ers maximum), plus company name, address and 
telephone number. Do no send logos 0t camera-ready artwotll . 

DEADLINE: Ad copy is due 2 months prior to tssue date. For example: December 
issue doses on October I. Send your copy and payment to THE BUYER'S MART, 
BYTE magazme. 70 Mam Street, Peterborough, NH 03458. For more inlorma· 
tion call Karen Bul'Qilss at BYTE 603-924·9281. 

ACCESSORIES 

SOFTWARE PACKAGING, DISKS 
C4n r\:lers saps •.e l5M s -nil binoers bcxe$ a 

"lf!s-ma~, sizes ()Sk P<19es e-.eooes &labes Lo... 
.1, pr1r.,ng :lull. &orandeo o'lsks lluch ~orel • 
oroees Fa ser\'!Ce Call OI Mne '°" FAEE CATALOG 
Anthropomorphic Systems Limited 

376-B East St . Charles Road 
Lombard, IL 60148 

1-800-0EAL·NOW 312 629·5160 

ACCESSORIES 

VERBATIM DATALIFE 
SSIOO 10 PACK IN A PLASTIC BOX 


NOW ONLY $11.50 

WHILE SUPPLIES LAST 


MASTERCARD AND VISA ACCEPTED 
CALL TOLL FREE 

950-1088-78775437 
LOCAL: (313) 363-0100 

CONTRACTS 

FOR ENTREPRENEURS 
~ conttiltt$ IOI na10...i11e1Mtlware l'@iOpllrs El'!flllOft!l! 
agr- ~r@lOIWT> comraas~sa: (l!ar0•3f~ 

ilf'ldi'oo solt•aiel tonW'.ing ~'*°"'~'e & son 
"aie rnautenance no~ce:•!IOl1 lllotee' oelt•ery &~ 

550 Wat•ra Publlahlng sso 
8235 Douglas - Suite 1000 

Dallas, TX 75225 
(214) 369-81 08 

"""'''Y 751 

DISK CONVERSION 

STANDS & COVERS 
Oual1ry. Selection & Low P ices 

•tic Pr• If'< Stands 80 132 col 16 I 'f'd 
From $29.95 • S&H 

Cu'<f!YTI 	 An11 <1tic V1~1 PC Prin ler Covers 
From 510.95 • S 

SGW 
PO Bo• 29249 San O•&QO. CA 92129 

619-755-11324 

.,. 


KEY TRONIC 5151 & AT&T 1300 TEMPLATES 
Keyboard overlays for 1he Key Tronlc'" 5151 and 
he AT&T 6JOO eyboards Templa es w1rh all 

the commanos and !unc;11on controls to your 
la110nte soltware like Lotus. Wo.rdperlecl 4.0. 
Mult1ma1e, and Volkwr11er Deluxe. Priced a1 
S14 20 each + SUIO Shp/hdl 

INTERSTATE SOFTWARE, INC. 
P.O Box 40390 - Raleigh. NC 27629 

(919) 266-5608 

1·2-3'" VIDEO TRAININGm 
FREE TRIAUH 

="•om beg1nne1 o ACRQSI In use by IS 
b on US Army Genet ' E'l3Clnc Trai. 'ors 
Insurance MANY MOREi 

CALL NOW! 1-800-LEARN-PC 
(\.1100·532-7672) 


Learn-.PC Video Syal.ems 

7430 W mil SI ., pl~ MN 55426 


' "'29 

DATA CABLES & PARTS 
'°IA RS232·C Data Ca ndarc eo1er>ded 
~nc4! RS2'32.C ~on ~!:Ms AlsoCM•onoa 

•allel) Coa al r GS9U AG62 U Dual W<1r>g 
·"" ;;,1a) E1 r""' R1pb0fl IBM DEC Com!l"11ble 
: ' .,B sw1tc canr>eclO< oa s. cable 
1 >Ols & 1dwa1 ('·'1 p1ao111S) Send 10< Cata.log 

Communicat.ion Cable Co. 

P08 600·6, Wayne, PA 19087 


215-644·1900 

BOOKS I DISKS I VIDEOS 

We Wrote THE BOOKS 
'Tne a·~ ol" ~tie~ 


Th Sook ol Kn<>M....geMoJ1 (Sl(IOISK) 

The Book ol Kr>OW!edg1tMan "°I 2 (BKIDISKI 

T,_. Sook (II A <>U• (SK/01$1<) 

NEW! The Boo~ al DOSWJNDOS (d " k on! ) 


-T l"to bes! DOS rm111nu•I , •nd ~ta on citlik1 
S•9.95 (-t- 4 S&H • 2:SO sn MA) 

V ISA I MC I PO I ¢HK 

ALL·HAN.OS.ON PREIS 
~ CovnhO<IM u .. - Cnoi,.-., MA 018~• 

(817)-458-1130 

CONVERSION SERVICES 
Corr.er a11y 9 acl< agne11c ia.pe o Of 1,om tm'! 

200 'orma;s 1ndud1ng 3~ 5V•" e· lor a.'S & 
-'Old processors () o dis con...ersions also 
0.a1lable Call 'or m-!Jfe in o (312) 459-6010 
Plvar Computing Services, Inc. 
* * 47 W. Dundee Road * * 

Wheefing. IL 60090 

INCOMPATIBLE WORD PROCESSORS? 

We coo~1110 and from: XEROX, DEC. IBM , 

LANIER, WANG, PC-DOS. CONVERGENT 

TECHNOLOGY. WORDSTAR. MULTIMATE, 


STRAIGHT ASCI I. MICOM, 

Also mos1 CPIM sys ems. 


LOWEST PRICES 

DATA CONVERSION INC. 


6310 C.b.lllero Bl\ld. • au..,a Parle, CA 90620 

(714) 522·71112 (800) 824-4851 In CA, 

DUPLICATING SERVICES 

WESTERN TRANSDATA, INC. 
1i"'I • Oi.di;a!ing )WI' """'°"""' ~i on '""'' ~.,, 
Mr"'1e'l~~i$~'50iefyil)~I) 
& ''l!n1V _, - 1()()Q;i' 0.<!r 600 ior.M'.s J'i> S • 

&& ~""' ·- CO!lj•Of'CUIC1'0i'I bo!<rog ­
"" Mal!Dlng 11na !iSI pe<~ >e<va 

WESTERN TRANSDATA, INC. 
J10r E Edlllfl'N A>e. M 
Sama Ana. ~ 9vr>S 
n4/547-3»3 (CdleerJ 

BLANK FUNCTION KEY TEMPLATES 
•' - ~ ~nt••"Ct , • 1u1"C"1Qf'l •_f1M~ 

t>'l' r,t..d • '!! t cl..'H S·., :_ ,... •· a,v PC Co-ca: 
~~ . ~·.:.• .... 
S4.95 Pkg . of 3 IPl1.Js S hi 

1-800-231-5413 
In CA 1·800-523-5441 

GRAPHICS SOFTWARE 

ATTENTION ENGINEERS 
E~•O·UH graphic~ sottw.aire lor tho ISM PC. XT, 
A1", •ntl eompatlblM Full 2-D ana 3-0 acre'8.n 
~rapti~ng c.apat>lllOea lnch.1ding OOfflo\u·w No pro-
91:1tmmino ~P lnterf•c:• io petb~et 
OMNIP\.OT [SJ $195 
OMNIP\.OT [PJ $195 
BOTH $295 

MICROCOMPATIBLES 
301 Prelu de Dnve • Silver Spnng. MO, 20901 

(301) 59:J.0683 

C LANGUAGE VIDEO 
.a111 o learn 1ne !!SI ~ la'>gu.aglf' Use 'he oes1 

... .,a f'T'IOS~ orofe ~idea ua1,,.l"g pa-cka~ 
Comolete 5 noor v•deo orod<.iCl•OO Leam ~ asl)eCIS 
ct C •rom oas1cs nmu11 P01nters 
INTRO. OFFER SCALL I+ 2 S&H + 25 1n !.IAI 


VISA ' MC ~O CH 

ALL-HANDS-ON PRESS 


3 Couri"OUH Lin• - ChelmPord. MA 01824' 

(817)·45S·1130 

l"'IJ ' 7;1 5 

406 13' 1 l • l ::TOBE. II Ill ; 

http:ALL�HAN.OS.ON
http:Learn-.PC
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GRAPHICS SOFTWARE 

THE DRAWING TABLET 
Draw ~nes. cucles. parallelograms. aics Paint 

th 00 c:if erent bruSh s.zes 1n fou.i Sl'lades 
Block lunalOOS wi!M 1he abl¢y !O r~ a.oetlay. 
inlay Save 10 d1SI< or prrn1.er S1ore symbols 1n 
kbranes 1eitt capabd Only $4995 + 300 s&h 

K SOFTWARE HOUSE 

Rt 2, Booe 8381 Unlonv Jle. TN 37180 


(6,S) 2M-5090 


HARDWARE 

MODUlllll 

'r\ltc ~ 1)3. "'~ .,. "'°" nt!'dO ~ oei 1ne mosr. OU1 fl "°""' ~ 

_...~ ANCHOR MJTOMATION MOOEMSt N.,.. <I 

~ ·K~~OOEM 1~(:i'0011200'Baud) s1:.~ 
' LIGHTNI G 24 (300l1200'2400 Ba'1d) 5399.00 
OROER NCMI FOR IMMEDIATE OEUVER'r' - UPS COD 

M;1$1e<c<UCI & V~ >'<:Cepied 
MAGNeTIC Ml!DIA OF N.I!. 


POB 780, Beverly, MA 01915 

(IOO) 992-0'!23 (outalcle MA) 


(6 17) 927-0905 • (617} 921-0300 • C&171 921-0363 • 


'"""'' 7JO 

Add Oacl!gtound proc:ess1ng 10 your 

Apple tonipuler Mth the 


APPLE SLICER 

• ne ull<!< ~ ..i conuo1 o< roe background 11K1< 
!mmlheA~~ 
•E~her l<lsk ml!.'f g<11n uU conl•cl cl lne oroc"5SOf 
IOI CPU 1nt""""'8 p<OOSSS>ng 
·Shanno ol 1 e 5502 croc:esso< beiween a 
f0<eg1wnel end llacl<ground las 179.95 

Write to: Chilcoat Mlcroworlcs 

7813 Plum ree l..a:le. 'l\:lfba lrnda_CA 92686 


71•·528-5218 


1/2 IN. 9 TRACK COUPLER 
READ and WAITE 1/2 1n magl'el>C iape W1tn rormai 
led 9 traci< drrve.: Runs ~sand den!ll11~ 1n 
PC. X1 & AT runmn11 MS-DOS or IBM XENIX Data 
ui!J!SfM op io 9041< b;tes/SeCOtld Coo.Jplers sian a1 
S880 Complete s~ems sian at S2995 

Overland Data, Inc. 
5644 Kearll)I Mesa Ra •• Sle. Pt, San Diego, CA 92111 

(619)-571·5"5 ill!d TELEX 754923 OV£ALAND 

PROM/PAL BIPOLAR PROO.RAMMER 

IBM PC 


EPROM PROG- S250. PAL OPTION - S2SO. 

MP OPTION- 1 100, BIPOLAR OPTION- 1350 


=~ti%~~-;.~~~~ 
SIQ, HAit Tl & AMO • ~ono 2• pon1 Pili. ltom MMI, AMO. 

~AT & Tl • - 81• -111!1 MP 

Advanced Microcomputer Systems In<:. 
21IO s.w. 14th St. • PDmperio Buch, Fl nae 

13051 97~95,5 

8097 PROTOTYPING BOARD 
De...elop applications for lhe Intel 8096 Family 
ol Mrcropmcessors witn tile CSC-8097 Boa.rd 
• 1he ONLY board available for development 
w11h Intel's 8097 16-bil single chip m1crocon· 
!rol ler Pnce $750 

Caldwell Systems Corp. 
POB 617, San Ramon, CA, 94583 

415·833-1ts0 

HARDWARE 


POWERLINE GREMLINS?? 

POWER FAILURES?? 


TIM MEIRICK STANDBY POWER SYSTEM 
IS the TOTAl SOLIJTION 10 your

powerl!M problems. 
240 wall sr.uem - $365, 400 wa s~1em - $495 

BOO wan $\'$!em - S795 

llllJllCK Inc., l'OWIR SYSTalll DIY. 
Bo• 216. Frooco, CO "°'43 30,...._.3251 

PRINTED CIRCUIT BOARDS 
Off day t»llwry gw,.nlHd 


.,,. Double Soded, Plated Through Holes 


.,,. S.fl\lle or Mu111 Laye.ea Boards 

,,. M111lary, Commero al UL Appiovod 


Call 201-549-.45$4 


R & D Circuits, Inc. 

9 Olsen Ave. 

Edison. NJ 08820 

MULTI-FONT 
Oesogned for tne IBM·PC PCXT or AT An ADO IN 
CARD 10 dosplay any 256 U5ef de&na.bte S)l'TlbolS 

Use<·lriendly so~ware allows lhe gene< ,,on of any 
.mag,,lilb!e cnatac or sy bol Whal yo11 see rs 
.. ,,,. yo., g"1 Pm:e so~wllftt "' 1241.95. 

HASH TECH, INC. 
20e5 M;lrtin Ave. • ~- , 03. San1a Clara. CA. 95050 

(408) 988-2646 

REPAIRS 

PC 51/•" HARD DISK REPAIR 
10.day repan SeMe& on Se gate Tanoon 
M,111SCribe. Rodime ALSO. compeneru le';el repair 
on • WO 002 Dowe Conlroller PCB. ;,'ld • IBM 
PC& Mothe<board PCB !>end for !ree brocti..re 
"' call (714) 550·1303. 

APPLIED DISK TECHNOLOGY, INC. 

10 17 N. Baker St., Suite B 


Santa Ana, CA 92703 


1..,,..... 102 

SOFTWARE 

* FOllECASTllG * llODEUMG * Pl.All9G * Compo111M with HIM PC • Apple II 
MICll0-8.I" NU-TRICS­

• 	80a~lt'1$ A.RIMA • Economttriet p.tek.;ge 
• k!'lntily. fttllnm•, torecut 11'15.GO 

R 9UO --ALS atOICE 
XTRUOUTOR' • l tO l.OIUO, ViS>C.llc 

• A1.11onwJc rorecut1no llu!ttiiale ordlf' ~ntl 
llH-GO -off~ Monlo<w 

STAATIX 
P .O. Bo~ ~13 • Burllngam&. CA ~11 

(415) 197.0573 MCMSA 

TURN ON YOUR PRINTER 
Eleven cnnlei lonts anel ptinler con1rcl menu In· 
ciutles ll~C$ Scnlll C0<respondence Op 'onal 
!Oonts SCJoot,f1c. RU'SS<en. Gree and Hebrew (S20 
@) 	 Oludaia 92, 93. Epson FX80. 100, Siar 
M 1cronics MS·OOS. CPM·BO CUSTOM 
CHARACTER SEi $46 5'0 

WOODSMITH SOFTWARE 
Rt. 3-Box SSOA, Nashville. IN 47448 

812 1 7 

SOFTWARE 

RATS! 
RA S os a lai;t. accur e comi:;w.e regre5SIOO oac• 
age n unsurpassed POWER ban IJme.se 
& aoss seaion aMlysis lncluOl!S Bo 'ns log i 
~ poObl Spf)ctr~ ~ graOO>CS alsO a laOI 
ReQ es 2561< RAM IBM PC Of c:ornpa1 t::Jle $200 

MCM<a VAR Econometrics 
P 0 Box 191334, Mlnnttapolls, MN 55419 

(612) 822·9690 

MY WOAD! Is just $35.00 
Camplc1e word P1""""5ong plus SO<I. OOd rows & COi ' 
ymns mergepr1nt QuoCl<O<•n1 macros a1h micro 
;Yst,1y use all 256 ciiat So.JrCAJ acid $35 150 page 
oonr manu.al 30-day money.back guaraniee 
IBM PC 0< compa t>lo 2S .Ot1ll d any CMW1 

T.N.T. SOFTWARE, INC. 
069 l'<aine<;vill@ Roao Roond Lake IL 60073 

(312) 223·85115 

,....,.,. 749 

DATA REPORTER I 
APPLE & IBM program ,, c~eaie Bl"o' dam ~ 
ManiDUia1a: d Q~kJv and c I No DtQgn.\;mr"' 
•ng ~ necessary Oi:lta IS prCK;8Ssod 1n RAM 
:tno on dl$k SOrtt 1n le$$ '" 5 ~di Se cri 
less 1""'1 3 ooconds $!>11.00 VISNl.<CICOOJCH EC 

CALL FOR FRee eLecTRONIC MAIL BOXES 
SOFTWEST P·ROGRAMMING 

4A18 	E CHAPMAN - SUITE ' 
ORANOE CAL ORNI• 9'ti61 

I D •106!000 • TEt EX ~MCI • E<MAll. :!»<:'80~··-

ABACUS 
LY FROM SU SOfl Corn;> Aa:a...'1 ~1 s,........ "• 

;.sg95 !Jiu• stH SOURCE COOE .,.., ~:20 e'"' c;o.., _ 
oocumerunon Auns on CPi'M & CF' f.I ,~ "'11"' 
CBASIC 2s • OSDD 

' · ~""""'""'""" /i;ltle-ena"C'e 
'Git 	AIP AIR All 0~ 

SUNSOFT Inc. 

A bu r.ln•aa Inventory program wriuen m 
mo<flfiable CIBASE -re• cOde. Th@ menu-dri""'n 
prog•am Im you locate ilems l:ly 1rwent0Ty n;.me 
or numti.<. It keeps track Oii reorder ?Qint5. _.,ndo<s, 
!Mirage COS1, and other in!G Requires <!BASE II or 
111 PC·OOSICPM $150. 

Feller Associates 
550 CR PPA. Route 3, Ishpeming. Ml 49849 

(906) 4~4 

OCTOBER 198~ • BY TE: 407 

68. Marquemi. MI •9855 
loda-1 (906) 226-3370 

dFELLER Inventory 

http:11'15.GO
http:prrn1.er
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SOFTWARE 

LP88·Llnaar Programming 
A PCr•eM~ "f'lU Oll''81' ~JS!el!I IC< ~ prcg<all'IS ~· 
UC '.G 255 COl'!<'.tM'ts &2255 Vij!libies Feacur~ inciuoe O 

!Btacti~& ba!:tl q)era'.:<l'I SO!eadil1eel-st)ie "'PJl &.eOwig 
s:o..ol orol:lems &ba>e5 ~. AlgM:rlm 11$¥1 'eoori 
~5e<1$1M)'~ P.ea '92'1( S~ ll:l8 illtlOC<t 
use< s ilU'°!! V1sa'MC 

Eastern Software Products 

P 0 8ox I 5328. Al&xand,,... VA 22309 


(703) 549-5489 

408 BYTE • OCTOSER 1985 

SOFTWARE SOFTWARE 

UNDER $60 ea. INCL. S&HI 
Finance/Tax. Am011izal!On, Real ES1a1e Clostngs. 
S 'ARTRICK (Graphic Space Advem.ure). We COi)> 
vll11 BASIC programs from ooe compuier 10 another 
to: moS1 IBM, TRS.BO. COMMODORE & APPl.E 
compu1ers We wnte cusiom programs 1n BASIC or 
FOR RAN. 

Bessinger Broadcast, Inc. 
405 Wilson Ave. Sa1elll1e Be8':h, Fl 32937 

CONFIDENTIAL CRYPTON 

Prote1;1 Conl1den11ahty 


• El'ICryptlOecrypl PC Files 
• Unde< Password Co~rol 
• W lh Meo1u·Dr1Yen Sohwa e 

Only $35 C.O.D. or VISAfMC 

To order caJl/Wri1e: (206) 842-1196 


ARCorp 

n1 Park Ave ., Winslow, WA 981 10 


Affordable Engineering Software 
CALL or WRITE for FREE CATALOG 

Ci1cu1t Analysis • Rool Locu:s • Thermal 
A11alysis • Matnx Mampulat1011 • Signal Pro· 
cessing • Filler Design • Graphics • Text 
Proofreader 

BV Engineering 
22()0 BU$1rteSS Way SU!'le 207, R1wrsioo. CA 92501 
VISA/MC (714) 711-0252 

ENHANCE YOUR PRINTER!! 
Pn 1n avariety ol lonls and sizes Wlthyour Epson 
(or compatible) printer Pnnts SIDEWAYS 100.Grea1 
10! letters. spreadstieets.. .even 5l!lr1S and banners! 
Create yoor own lorns 10 pnnt OiqiCon Prinl 
Package-$49.95 (few IBM PC). 

Digital Concepts, Inc. 
P.O. Box 8345, Ptttsburgh. PA 15218 

(41 2) 823-8314 
ll"IOu!l)l 1'10 

Al for the IBM PC 
TOPSI is a 11.41 ver"'on cf OPSS which ruml uncleJ MS· 
DOS Unix (!< CPIM A aS1 e/tlc1ef11 e•pe<I syslem 
<1eveiopmeni too1 

PrOIOlVil'"Q $75 
ProdW1on S175 
C ve<siQl'I. ad(I S2Q Sh•ppmg. add S5 

DYNAMIC MASTER SYSTEMS 
POB 566456. Atla.nla GA 30356 

(404) 565·0771 

ir'IQUtty 71 4 

THE GREENLEAF C FUNCTIONS 
Lob<ary ol over 200 C •unc ""'$ nas e•ery ClJQllb<l~'l' ol 
ne 18M PC IQ! aH PQpular C COmp<ers memori 

moa<lis Slrengtl'l 1n COS. Cisl< Pr.ot"' Color Texl. Ex 
tenaed a<eyeoaro. llllCI TRO'Oil! Also ras """"" effects 
cursa<. equopmen "'1er1ocos. and se< 110 S185. 

Greenleaf Softw.,e Inc. 
1'11 LeMl)I Drive, Suitlo 101, Depl. 8, Canolllcn. TX 75007 

(214) 448·11641 

MILP88·MIXED INTEGER LP 
A Q();netal·puroose S)'slem iot o;o1.,ng ,.ed integer 
l1nE!a• programs with IJP to 4 5 on1egers 255 con 
S1• Ills 1255 va11ables Solves problems by a oply· 
1ng lt1e brandl and bound method MenL>d11wn wom 
mar>y uscl\J P<!aluros 8'T?Oiar 10 LP88 Requires 192K 
S99 ».~n 8087 suppo LJSer 's guide VISAFMC 

(703) 549-5469 
EASTERN SoFTWARE PRODUCTS, INC. 


POB 15328, Ale>:andria , VA 22309 


STANDARD FORMS 
Easy 10 use IM1h on screen SleP s eo promJ)ls 
Pm11s dala req red 1n p<oper spaces on any 
Or@i:>r ii1ed tcr th.at 11~s 11'11 ~r 011n1er Free phone 
StJpDOl1 S79 (VISAIMCIAMEX) S·OOSICPM-80 
Oher or1 ,,.,1 so~ware FREE catalogue 

MICRO·ART PROGRAMMERS 
·13 Borell Avenue Cafl.iCOS CA 93430 

(805) 995-2329 (24 hours) 

... TIME & BILLING ... 
d00 cl1en1sl20 pal1ners/80 pt> & 40 ovt a ix><:~el 

1ogorresr20 areas of pract1celft)(ed fee Of' hour 
ly m0«e• Prinis bolling/stai1>men1S1a.ged me Sif"Ore1 

F<ee phone suppon s 49 (VISAIMC/AME.X) MS· 
DOSICPM-80 Other or1g1 al "St>t!wau~ FREE 
calalogue 

MICRO·ART PROGRAMMERS 
173 Birch Avenue, Ca)IUCOS. CA 93430 

(805) 995· 232'9 (24 hours) 

MlcroGANTT 
Con•olyOUI "'~I VOU<lfta•bol,,.,.O<~ Mc>oGA rr 
caiCu.ta1es cne sched1J1e ar.o b.Jdgel Opc11'T'U2e I~ 
Kt~eaule ..nteract1\•ely Cus!om11e ttie repDf'ls Sub 

ilr.ng 11..:ed al'IO yanabie costs muh1-prateet re50lil'C8 
aJocallOn unhmned 5'le and ~e GAN Pell 
CP.M 0001000 C Of wllle '"' flee e~!Blag 

Earth Data Corporation 
P 0 Boie 13168, Rlc'1ml:r14, VA 23225 

(1104) 231.0300 

EXPERT CHOICE 
D!!SiQt>OO or 1ooav sdoos.on makers- gs.vi /Jte com 
iier ~"" ecqe F'aor.~ates OGmpie• cec•S>Ons base<:i on 

ho _ed1•e &subiectwe adO'S a~ Cri'ena & alter 
' ""'5 Uses PIOQJl'e<nenl resource allocaloon. sv egic 

p1annmg R&O. marketillg h nee emplO)'ee !eleG110t1 
& ""al ocn DEMO AVAILASl.E 510 
Decision Support Software, Inc. 
1300 Vincent P1ace·O;ip1 B. MeLean. VA 22101 

(103) 442· 7900 1800) 3*-2022 

PC ARRAY PROCESSINGlll 
VECTOR87 nas 57 array processo< subroutines 
F (fa"1esl rn the v.()lld?) , CQIM)!(lllOn dot prO(lud 
comol& •e<:tot ope<ai1ons. random nu ber gen 
l!'lC Up 10 IBx taste< 1han compoled cod" Fa< P<o 
For1 10M1M$ Fo<t/Pasc lat C 

All 3 Obj lobs $91 US 
Veetorplex D•t• Syat•m• Ltd. 
8c»C 138 S11tlcn M. Colgory. Allan a T2P 2H6. Can1C1• 

(403) 2411-1250 

Don 't Re·Key ·Use PIK 'rl 
• • he mawc micro-mamframe dais ed<lor • · 

Selech'{l!y e'.011>ia1 ma.nftam<i ASCll repon daia nco 
spreadsn da1abases Laus. dEIASE M 1plan. 
V.s>calc. word pr~rs CuU • f>as1e. e0.1 erge. 
ranSl)QSe S95. 

SAMKHYA Corp. 

47 S<x1h Si . Suite 3000. POB 1.:2 


Pei<>l""'a CA 949~3 

(100) 442-00 I 2 US. (800) 442·5544 CA 


FORMAT- 1· 2-3 
• Lads. AHY ASCII data ltno t..otu1...1 

• 1-1-3 Ind 5yn>p"°1>J U1ot.lyl 
• Send sp1"•1a&Me1s. u.stAg E·MIW 
· On·Urtt Help Sr•~ 
• Auna on PCIXTfAT. COfr\Pil'llbi.1; AT&T & T I Pto'-sl1on.al 
' E11.Hll'Ufftd Wltr•flly Av - &%116 
• DOS 2.0 + w.itJl 6CIC_ • driYI 
' 1 100 MC. VISA, CK 

RELIABLE SOFTWARE COMPANY 
f311$1 Z67·:/0>03 (llOOI ~3~·11e'S E-1 :;&1 

80().23!.oe&c? E'' sa1 ICM 

PC·Wrltt.. Shareware 
FaSI , !riltndly, ft&xible word processor and te•I 
editor f<K IBM PC. Easy to use. Mllanc:.d fea1ures 
l•ka mac•ros, $plil screen. loo1not11S, mallmerge. 
Many good 1evlews. 1h0us.ands sold. All software . 
manual on disk 51 O. OI< 10 copy! Register ror full 
manlill. support sou rce 175. 

Quick.aft (2HI 212-0452 Visa/MC 
2 9 FirSI N /1224J , Seaule WA 98109 

CBTAEE for C Progr1mmers 
Pro111des enhanced 1ile handling c:als directly 1n· 
10 C programs Main1a1ns balanced B·troos. sup­
ports unlimited number o keys, C1a1a records 
and key lengt s FaSI. Fle>11ble. ElfiClem o 
royal 1es Source Code lndvded 
New Low Pt•ce lflfl 

PEACOCK SYSTEMS, INC. 
2009 Hr an Rd , Fall$ Cnurch VA 22C43 

703 893-0118 

FORTRAN PROGRAMMERS 
O.SCove1 F17L 

"' Full FORTRAN 77 lalllJUage Sy51e 
1or the IBM F'C and Compalltlles 

''THE PROGRAMMER'S FORTRAN" 

Lahey Computer Systems Inc. 
31244 Palos Verdes Dr. West. Suile 2•3 

Flanc:llo Palos Verdes, CA 90274 
213-541-1200 

http:Pto'-sl1on.al
http:makers-gs.vi
http:Package-$49.95
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SOFTWARE 

• SCIENTIFIC CALCULATOR .,. 
Pop-up omulal10n of tho HP· 1C plus direct 1nser­
11on ad res..1ts 1n cxeg<oond program. 17 cf>9i1$. 512 
prOgiam stePS. number base COIW$$10t"1$, ~nd 
m0<e Moose supporl included 8087 or Sl$tldard 
V!lfS>Ons $49 95 + J 00 :;.&h 

K SOFTWARE HOUH 

Rt 2. Box 838 1 Unionville. TN 37180 


(615) 294-5090 


tnow TV 

DATA ENTRY SYSTEM 
Heads-down data eniry ..,,h llt.0-Pi'SS 11enf1Ca110n for 
the F'CJXTIAT &compa11ble<; Loaded Wllh ea1ures 
II e Au1o dup & p. oen vbypass. r an<;1e cnecks. 
& table lookups Fully menu driven only $~ 

Call for lroo 30 day Ir.al pe1•od 

COMPUTER KEYES 

65 9 193 SW. Lynnwood WA 98036 


(208) 779.1443 

lnauiry 1C7 

UTILITIES 

THE C UTILITY LIBRARY 
Make C program deViJlopmenll easy on PC & AT 
300 ooc:....,..Ol'Jl(;t(t 1e-s1ed ful"aiQl'\!il pop.up winoov.~ 
tas.t graoNcs data encry t1m datft ma.1n . much 
more SOU RCE (95% 1n C) uiclu ded NO 
ROYALTIES Most wmoil • . mornory mOd • 
1185. 

Essential Sol1ware, Inc. 
P.O. Sox 1003. Maplewood. N.J. 07040 

1914) 782-8805 

IBM - TOSHIBA PRINTeR INTl!RFACI! 
• ~· e,._~ ~es OI :r<> OS BAS ava!a!W! 

:~~J~~~:"'craact.,s 
• sereen oumps !ext and grllOllCS 
• eK<!De 5eQVellCe$ 5'-'~ed 
• cooulal wi~~re SU?DMed ddt!clly
• S.de"~ays and l';-•8 dOll! suppon 
• ~~rs welc(lme $11.tS fS2.50 $.&If) 

lnte11r•ted D.U Technolo9l•_s.1 Inc.
•ns Buncnbttry lane, Co10<ado Springs, w 80Q17 

303-411-2513 MCIVISA 

lnout..-122 

UTILITIES 

MEDIA MASTER PLUS 
REAO. WRITE. and FORMAT Dver 80 CP disks a1ld 
run most CPlM-80 orog1ams on )"OlJI IBM PO Two pro­
gram pad<age lnc;Ules ZPIEM. aCPIM.ac> 8'"'3lor p<o­
gram I~ ll3t\$10f111$ your IBM PC Wllo a 1 ·2 MfQ OPIM 
2 2 c.:.oo'!1lU'l!f $59.95 + 53.00 SIH (CA 6%) 

INTERSECTING CONCEPTS, INC. 
4573 Heaiherglen Ct Sle. 10 

Mocxpar . CA 93021 
(805) 529.5073 

COPYWAITE 
CopyWrile backs up h..ndreds al I/le mosl popular pro­
ll'ilmS for lhe IBM PC CopyWnte is re;1$00 monitlly to 
ileep up w1 e 1esl 111 cow pr01eaion and comes 
Mlha1r.1de-.,of!er lt """°'an IBM AT. XT. 0< PC . 128K 
and one disk O<l\le. but COil use more memo<y 0< ~n<lthe< 
Clnli8 $50 US Checl</Ored1t Cards 

QUAID SOFTWARE LIMITED 
4S Ctia.rles SI. E. 3rd Fl 

Toronto. On1arlo. C• n.cS& M4Y 1$2 
418 H1-1243 

TOPYIEW IPOOLiR 
TVSPOO~ "' u U5ef·frlendlv primer spooler for IM 
TopVit1w environmon1 pr0Vld1ng 0.111: Residen1 
Queue. Page bu"e<. Ban""' Processor. Qet91e Mes 
Multiple Cop.es. end mare tn!Joductory Prrce IS 
$60.00 (V•SlllMC) 

(714) H1-G440 

RIX Softworka, Inc. 
17971 -F Skypark Circle, Irvine, CA 92714 

Programmera on IBM'• PCI 

Si.tp« Toola~ for Turbo PallCll!• 


T911ec source ~ b" 1.0.Clid grog:rtn'.I dflv~"lt,t 


Window Mariagemenl . . . . • 14& 

M&lh Expression Evaluator . . . . • . •.• 135 

Sy$tem & Fil& lnlOrmatlon . • . . . .$30 

All of lhe ab<MI for only . . . • . . 175 


Or~n!!~~rJ~~~i~~ =~:;~. ·~~25 
Paragon Coureeware 

•954 Sun Vlll"Y Rd •• o.tMor, CA 92014 
1811141M 4T7 

UTILITIES 

150 PAICAl. & d8.UE ICAHNS & FOAMS 
p.._.._ Mtas ~inn bo~on ~r screel"I and .ZIP--. 

Nftfl CBASE 11111 Qr 'btoPnca!' IOlltc.e cooe tc>t 24.~90 n"IO"O 

.& c.cb' screen& oi a&. t32 l)r1rto.115 P~scr~ i1nc 
repotts. at111 now o"11Ck •Md eat)' DOS 20 • IBM/ComoaQ.I 
Cotonaftano S!O ea S75 OW' • S3 stH ( • ta .. rn CA.I 
V.WMCICOO-• 

MAGNUM DATA INC. 
W S. Plymoulh Bout"""'"· 1.o• Angel"" CA 90005 


1-800-437-5200. op. 199 foraers only) 

(MD: 1400-638·8890, op. 199) 


lnoUlfy 731 

IBM BASIC USERS 

ENJOY FULL SCREEN EDITING 


tmag.ne g•oup moves and copoes "'1h completely 

auiomatic hne number updalmg, a direct interlace 

IO tne IBM SASIC lnlerpf- and cxmpder plus any 


ore leatures 10< ON LY $39.95, 
Far more .n'o on PDE8 use rl'lqUrry card or call 

JACKSON SOFTWARE 
1729 May<tow Dr Camllilon. TX 7SIYJ7 

21•·'92·1112 

BUSINESS OPPORTUNITIES 

MNTED OCR PACKAGE 
10 BE DEVELOPED WITH OW L.0-Y COST oPllCAL $CA 
NE R RE1AILS$1 ~~ RffQl.oot1<!00..,20Ql)Ol$OO""'""" 
C~e QI n.P\111nQ Oti M PC 11u"l(i et13(1ng wr. •BJo_, t 
~"'' ~ .... PC.,._OCA_Caloo•"'" 
M~ .M. Tn 

l llUlge Communh::.ilona Inc. 
~11 o---. R<> 

New r-Motd CT 061 
TR 120) H~:J147 

CORRECTION NOTICE 

The price of our OT 2801 was mis· 
quoted as $895 instead of the correct 
price of $995 in the August issue of 
this publication. We apologize for any 
inconvenience this may have caused 
our distributors or customers. 

DATA TRANSLATION 

Subscription Problems? 

,,,<> 

l)SMAIL 

We want to help! 
II you have a problem with your BYTE subscription, write us with the details. We'll do 


our best to set it right. But we must have the name, address, and zip of the subscription 

(new and old address, ii it's a change of address). If the problem involves a payment, be 


sure to include copies of the credit card statement, or front and back of cancelled 

checks. Include a "business hours" phone number if possible. 


BYTE 

Subscriber Service 


P.O. Box 328 

Hancock, NH 03449 
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DISK WORLD! is proud to introduce 

the lowest- riced, LIFETIME-WARRANTY 


diskettes ever! 

And they're BRAND NAME PRODUCT to boot! 


5.25"SSDD-+.69 ea. 5.25"DSDD-+.79 ea. 

5.25"DSDD-Ho-.s2.25 ea. 


3.50"SSDO-+S2.09 ea. 3.50"DSDD-.s2.55 ea. 

Sued on multlp'91 ol 100 each. 


Boied in 10°11 wiltt tteavy•dutv cardbo111rd s•vesi u1« ID labela1 


Introducing Wabash Pinnacle Series Diskettes. 
lwoyearsago 1fyou'd to!dmeldbe w11tmg1h1sad l would 

have laug ed 
At that t<me Wabash d1skenes were synonymous witN 

s-r 
Jus savino that quahl control was poor woula be 

cha,,table 
So much was wrong tMl DISK WORLD wouldn'l se ll them 

Thal was yesterday. 
earney National Inc a S202 mdlmn d1v1st0n or a mut:h 

larger company came into Wabas11 
Out went lhe old managemem the old me1~ods. the Old 

produwon echniQues nd in went a lotol newpeople. ideas 
prodoct;on lines and some real ly 1mag1na1.-e ttunking 

The end result. 
Today I m proud to otter you he Wabash Pinnacle Serles ot 

dis ties at the pr~es shown 
This 1sn t evolu 100 in dis te manufactunnq 1·s revolutlOll 

Here''S whal you gel. 
Wab~Sh Pinnacle d1sket es are 

ce1t1t1ed 100\ Error Free 
Me co.verd by a LIFETIME WARRA TV 
meet or exceed all 1ndusirv specil1cat1ons (by qutte 

some distanceI 
and are simply the b st value m d1ske 1es available 

1oaa 
The torture test . 

Considenng Wabash"s earller dubious repuiat1on. I wasn t 
e•actly a true believer when 111e11 Director of Marketing came 
into my 0111~ with samples 

So r took a bo~ at random. selected a disk. bent tn h1ng 
evtry wtuch way and Slipped into my IB , PC 

I rC11ma led It boo1ed It stared aod relneved dala 
That wasn' t enough. 

I 9aYe samples or lhe d1s1<e es to Cur Rostenbach ana 1n 
1urn 10 Tom S re1t. oolh ackers of long 6 peoence and mem­
bers or he Wau egan (lllmo1s) Apple Users Group 

lorn 1eat1 went a111 
e too aquarlz halogen lamD med 1allhe d1s1<eue until 

1t star ted to smoke land melll and lhen lormal ted oooted 
1 dis e le and stored and retneved da1a1 

The same embly [and in1ent1onaUy/ mutilated d•ske e ran 
on an m Corona and IB 

Curt was nicer 
e stmply benl 1he dtskene every wh1c way and •t still 

ormated bocned a!ld ran on his App e 
The best buy I've ever seen. 

DISK WORLO• Inc sells more fle<1ble magnetic medra by 
mail -order nan an1•one else 1n lhe world 

I as Pres1den1 al tM cor?Qra11on woo I tolerate a p<oduct 
w11n a a1lure ra e ol more than l t0001n of t pe1cent 

I also don 1hke companies who tr lo milk a Quali tv or 
premium 1ma~ lor a h19he1 p11ce 11 e Dysan and Verbatim 

did untd 1hey la1leel 
AsP1es1dentolOISKWOALD' Inc mymouo1ss1mple · cne 

best dis et e or the least amount ol mone~ • 

Wabash is it. 
Right now there 1s no bener value lllari !tie Wabash Pmn cle 

Se11 s ol dis eHes 
Granted you have 10 buy a hundred al a ttme. but so w1ia1? 

Spit 1h order w11h friends rela~'es co -worirers or ewn ~our 
YOrs enemies 

rne h1ng is 10 ge11 most dis e te lo he money 
And rh1s 1s 1t 
flnc1dentally acorpcrau<in •NI! pu our money whereour 

IDISK WORLD I•' nc• 

1einlo1ced hubs jwhere eppropriele) ertd wrile-prolec;l t•b•. 

mou his Our f11st order lor Wabash Pinnacle Dis eues was 
t S·mtllton UMS-1 

Thars an awlol lot 01faith and cont1dence 
But. lhen aga'" I haye lhe d1skelle that Tom Stre•t lit~ r J 

melled ana kept on running 
The trulh about $1.00 or less diskettes. 

More and more ads re popping up otre11ng d1ske tes or 
$1 00 or less. 

By the same 10 n. mo1e and more people who w re selli"!l 
useel cars a few mon hs ago are now selling dis ltes by mail 

We did a l1Ule suryeyof current ads for dis enes adYer osed 
or a dollar 01 less and did some analysis 01 lhe ma e1 and 

here's wnat we found as 11 applies to 5.25" OSOD d1s'<e11es 
supp0sedl( selling for a dollar or less 

ACTUAL 
ADVERTISED PRICE ACTUAL 

VENDOR: LOW PRICE: PER 100: MFGR.: 
Unitech 89 ea 92 ea Unspec1f1ed 
Oatatec;h 99 ea 99 ea Unscecdted 
Comcuter Club 95ea .96 ea Unspeohed 

99ea 102 ea Unspec1l1ed 
Commumca11ons 
& Elewon1cs d9 ea 80ea Unspec1hed 
P<ec•s1on Data 89 ea 93ea Unspe1;1hed 
Dis ket e Connec 93 ea 93ea Unsc«•hed 
Comp So t Serv 77 ea nea UrtSClt(lh d 

• shpg 
Compu1er1ComP1Jler 9ll ea 99ea Ut)Spetd1ed 
ors WORLD 89 ea 92ea Wabash 

Oatatech 
The real truth about S1.00 or less d iskettes. 

I cos1s all dis eue manulac1urers about he same 10 pro­
tluce a dis ne Sams may charge more because they want 10 
pro1ec1 a · premium qualttv" image ala lhe late tam n1ed 
Dysan wtLil bought 111e11 baS•Cmedia lrom JM 

Some cha1ge less because they sell a sub-stanaare! prod­
uc1 and we·re no110011sh enough to name names here 

Bu henfs ~.t 1n11~ boUI the SI 00 oi- less d1skene mar et 
It lalls 1nco lour ca tegories 
t The DIS WORLDsot he universe who simply are so bi!l 

thatlhey canbuy I1rs1 ual1ty p oduct mmassive quam1t<es and 
choose 10 pass on trle savmgs to you Wrec1s1on Oata and 
D•s ene Connec11on on BRAND HAME oroduc1s also tall in10 
fh jS categnry J 

2 The people who buy ·cosmos· sMI lrom maJOf manu· 
rac1urers lhal usually hits quality control s1alldards. bul 1s 
cosmetically blem1stled and illus can'I be oackaged and sold 
ondtr lhe manulac1urer"s own name 

3 "Duplicator Oual11y· Uncer11l100 media . t1s1Jally below 
manufac1urer"s own standards and lleQuenlly below ANSI and 
IBM s1aodards Sold on an · a.s -1s· basis with the unders1and­
1ng 1hanhe manulacturet sname will never be d11111lged Usual­
ly about a 20'- reiec1 ra1e as compared 10 DISK WDRU)'s 
s1andard of lessttlan 1110001hol l 'II. re1ect/ re1urnra1e Next to 
g-arbage. lh1s is the source ot most d1ske11es adver11sed at a 
dollar or ress 

They may WOfk and tllOO again /'ley may no1 (Fran ry !tie 
odds at hill Black1aa table in LilS Vegas a-e mare 1n \IW lilll!W J 

4 Garbage Stu r lhat shouldn·1be !IQld al all But some 
manulacturers are humng lor cash. so they sell •t anywa 
(Alle1an they 'Han110 mee1 their payroll Loo what happens 
when you don·t you become a Oysan or Verllal1m lots or 
h1sto1y, but no money) More and more garbage is being 
dumped into them~ et a manutacturnrs become pressed!or 
cash and are mGWated into selling anything afld everythmg 
U1ey can manufacture Read he arocre 1n FORBES aboul 
Vetbahm nd 11s ·eonus brand I 

Finally. lheTa1wanesecoun1er te1ter~ are movmgmto lhe act 
Perlec1 d11pl1c.ates or 1he packag1n~ or ma1or manufacturers 
with one e~eepDon the qualllY isn't here 

The Critical Facto r. 
Only DISK WORLD!. Inc o ters Mly brand-1Clen11hed 

LIFETIME-WARRANTY p1oduct foi less than a dollar 
Every one else otlerrng 5 25" product lor ress than a buck 

doesn't tell you whn makes 11 
We do 
l\nd that ought 10 1ell you a lot r1ghl lhere 

Ordering & Shipping 

Instructions 


SH IPPl NG:Wabash PinnacleDiskettes are !iQld 1nmul· 
1ptes of 100 only. Sh1pp1og char9es are S3 00 P11r 100 
regardless ol 1ype or size 

PAYMENT: VISA. MASTERCARO and PREPAlD orders 
accepted Corporations rated 3A2 or belier and qovern­
menl ilnd quasi ·~o<ernment open accounts are accepted 
on a NET 5 bas•s 

C0 D orders are sub1ec1 to a SS 00 special handling 
charge (Sony fot the increase but too many people ha"1! 
been relus1ng C.OD ordets or using tlad checks It's a 
class1e example of a lew "bad eggs" makrng Ille more 
axpens1~e lor everyone else l 

APO. FPO. AK. HI & PR ORDERS: Include shipping as 
shOwn and an add1t1onal 5% or the total amounl or the 
Clfder to cover PAL and insurance 

No othe1 non-con 1oental US orders are accepted 
TAXES: 111rno1s residents only add 7ll. 

MINIP.IUM OROER SJS 00 
All oroors subject 10 accep1anoe. 

Not responsible for typographical errors. 
ORDERS ONLY: 
1·8-00·621·6827 

(In Illinois: 1-312-255-7140) 
INQUIRIES & INFORMATION 

1-312-256-7140 
FDR FASTEST SERVICE, USE MCI MAIL: 


Just address "DISKOROER" 

124-hOur shipping on any item in stock 


d you order via MCI MAIL.) 


629GreenBayRoad 
Wilmette, Illinois 60091 
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·fe~8!!'2!!£2~~'?!!~~!0~N~ATION & CALIF. RES. (415) 4~171 
FOR YOUR IBM PC. XT. AT OR COMPATIBLES ORDER TOLL FREE: 

- Dealer & OEM Are Invited­ [800] 821 9771 
QUALITY YOU CAN TRUST -

POWER SUPPLIES 

For PC/AT 

189.DO 

#FC 5192; 
200 WATIB (max.) 

• +5V/19.8A, +12Vl7.3A 

#FC-130 40 KEYBOARD 
130 Watt power supply for 

PC/XT #FC 1127 

• Fully Teoted in U.S. A. 

#FC 427-SV/lA, -12V/1A 
• 1101230 VAC Switc:bable 
• Come with 4 Drl..a Con.nec:lor 

• Good for Faraday, DTC 
M99aboard, and other PC/XT 
c:ompatible1 

• Bec:k tide 011-oH •witch 

• Db-eel Teploc:emenl lo 
IBM PC power supply • IBM · PCIXT compatible 

• llt.1Apprond • Use cabinet FC 630 
• Hiqb air Dow, low noiM f,.,. • Liqbl oo num. & caps lock keys 

PCXT .... ...... 99.oo 

#FC-830 A 

79.00 

• Rear side on-off switch posltlon 
• Good for Faraday, OTC megaboard 

and other oompatibles 
• 6 or 8 elot on rear panel 
• Ule FC-130-40 power supply 

Get a Full Function 
PRINTER at 99.00 

(Listed 199.00) 

Comes • 25-36 pin cable adapter 
with: • 4 Batteries 

• l roll paper 

• Dot Matrix Thermal Printer 
• 80 Standard Character/Line 
• 40 cps (DC 6V) 50 cps (AC) 
• Battery Back-up 
• 55 db noise 
• Centronic Type Parallel Interface 

Limited Stock On Hand! 

64K DRAM . .. .. 650/9 pcs. 
256K DRAM ... 3300/9 pcs. 

Please call for information: 
EXPANSION CHASSIS & 
EXT./RECEIVING ADAPTORS 

TERMS: 
Minimum handling & shipping $6.00 

l. Please call for actual charges. 
--- ­ ---------- ­ -----------------2. CA Rea. add 6.5% taz 

TEAC 55BV 
H(IU Height lor PCXT 

89.00 

TEAC SSBV-AT 
360K Floppy Drive 

for IBM AT 

99.00 

TEAC SSGV 
l.2 MB Floppy Drive 

for IBM AT 

149.00 

3. A RMA NO. is required for return 
merchandise, unauthorized return 
9oods will be refused. 

4. Restocking charge 15% 
S. Prices subject to change without notice 
6. Not responsible for typos 

CLOCK 
• 	 To 9600 Baud 
• Battery Back-up 

89.DO 59.DO 
Clock Only 

Approncl• FuUy Tested in U.S.A. Approwd 

COMPUTER CHASSIS#FC 830A·T 	 #FC-830 A-2 

1• .. 

139.001,11111m1mmm111m~m1111 

• IBM PC/AT identical dimension 
• 	 He11vy duty metlll frllme & front 

plastic panel 
• Completed hll.rdware and accessories 
• 	 Use our power supply FC-5192 and 

keyboard FC 527 

IBM PC 1 XT ADD-ON CARDS 

FC 230 Floppy 
Di•k ControHer 
• Drives 4 x SIA" FDD 
• IBM fully

compatible 
• 	w/cable 

.. 
 .. 
• - 1/ 

89.00 

. -.. 
1r.. ~ u 

Monochrome 

109.DD 
• 	 12", TTL Level 
• l 000/800 Llnes 
• 2000 (Characters) 

DTC 5150 BX H•rd FC 530 
Di•k 
Controller 
• Up to 2 Hard 

Disk DriV911 
• Fully Buffered 

110 Bus 
• 	 Built-in ECC 

. •. L..... .. .. 
. ­

189.00 

Monachrome/Grephic with 
Printer Port1 CT-8040 
• 80 x 25 Text mode 
e 720 x 348 Graphic mode 
e Can run Lotus 1-2-3 
• 	 64K Graphic Display memory 
• 	 Monitor & printer interface 

-

99.00·­• IBM PC/XT identical dimension 
• 	 Righthand side on-off switch 


position 

• Hardwares included 
• 	1 & 8 slot rear panels. Good for 


0.75" or l" apart slot connectors 

• Use FC 135 40 power supply 

FC::.:L~~2C/Monochl'Ome 
Controll•r 
w/Printer port 
• 8 X 25 Screen 
• 9 x 14 Character Box 
• 7 x 9 Character 
• 1"l'L level of output 

MORE••••• 


189.00 
for PC-AT . . . . . . . . . . . . . . . . . . . . . Call 

-

• Hard Disc Drive Cable (34 pin-34 pin) ..... ... .. 19." 
• Floppy Drive Cable ....... . .. . ...... . ........ . 11." 

• 9 Pin D 'fype to 25 Pin D Type for PCAT . .. .. . . . 29.DO 
• Printer Cable 25 Pin D Type to Centronics . ... . . 19.CIG 

• RS232 to RS232 Cable .... . .. . . ... .. .. ... ... .. 24.DO 
• AC Input/Output Power Cord . .. .. .. . .... . .. . ... 3.DO 

• 	 384K Mult.ifunction Ca.rd . . . . . 149.00 

• 	 RS232/Printer Card ......... . . 89.00 


• 	 Color Graphic Card with 
Printer Port .. .... .. ...... . .. 139,DO 

• 	 512K Memory Exp. Card ~K .. 119.00 

• 	 15MB Multifunction Card 

Inquiry 139 for End·UserS. Inquiry 140 for DEALE.RS ONLY. 	 OCTOBER 1985 • 8 V T E 411 
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Fa111a;;1ic l'ricl'1 

NASHUA 

DISKETTES 

FM. YEAR WARRANT\' 

75t 

Qty. 100 

.. .. SS/ OD or DSJDD. YOllf cho1c . W•l h 
hub ring and Tyvek sleeve. bul 
packaged. no labels Sh1pp u19 ext ra . For 
quantity 50. add me each 

Get the same low price our high­
volume dupllcatlon customers gel! 

CALL TOLL FREE 
1 ·B00-321-4668 

on Colorado. 303·234· 0871 

ALF Pmduos Inc • [)\'IWCr. CO 

Inquiry 16 

Software for 
Engineers 
Electronic Circuit Analysis 
• Nonlint>ar tran ie rll , D , AC analysis 
• Worst Ca • Monte-Carlo 
• 	 reque ncy. time dependent parts 

$450. 

logic Simulation System 
• Full delay analys· 

(mifl , max, typical, load dependent ) 
• Abili ty to ave simula tion results 

$395. 

Buth have: 
• 6uih in editor, fully interactive 
• Macros (unlimited) 
• Large drcu il 
For MS-DOS, 192k minimum 

Tatum Labs 
33 Main Street 
Newtown, CT 06470 
(203) 426-2184 

Inquiry 331 

SAVE TIME AND MONEY WITH 
LOW COST Pl·SWJTCH BOXES. 

~ Starting at SS9.95 ~ 
•Qulci<ly shares your computer among 
mulUple terminals. printers, moderns. etc . 
with lust • rue~ of the wrist. 

•Compact b li1Ck & beige aluminum 
enclosure leatu<es a lllgh quallly rotery 
switch with re<lr mounted connectors 

•Setlal Rs.232 Models hll"ll lem. :!>Pin Conn. 
(Une$ 1-7 &. 201 

PMl2.s IWHcllM 2 lo 1 , .. • ......... $58.95 
PMJ3.S 1wHChu 3 lo 1 . . . . . . . . . . . . . . . 111.115 
~ 1wHcllM 5 lo 1 . . ........ llli.116 

•Parallel moclllls ha"ll fem. Jl>Pin cen~ conn. 
Pl42·fl 1wltdle1 2 lo 1 • • • • • . . • • . . • IM.115 
PM>4-·Pswllch9$ 4 lo 1 . . .• . . 154.95 

•Ol.lale<S. sc.tiools & custom jnquiroes come. 
•One Y!!a• Wairan1ee. COO, VlSA, MIC. 
•St>>pp1og UPS $2.00le AIR~ OOlea 

7301 NW 41 St.

~Q MIAMI, fl 33166 
(3051 592-e092 

l11 qulr1• 302 

Convert What You Have 

To What You Want! 


Inquiry 131 

PRINTER RIBBONS 
low~:-,. 1Pr1l1.,' H1q~" -.1 Ou.i lll"' '111 'S loe._ 1 

A pie tm;agew ri te,. & OMP 4 ea J e11 


BMC•BX 0 6 "' ea s · ill 


C ltori Prow ot{tr 4 "' N 3 · e;e 


01ablo tfytype II M S 
 J "" 
Oil olo 630 MIS J "' e• 


wn RX·FX-MX-80 J •\ 0-3 


"'°" RX · FX·MX· 100 S e11 

E.pson LO t500 1 '" ea 

Gemom 1().10X-1!H5X 1 1.- ea 1 · 1 1!:3 


Nee 550017700 MIS .. l '' ea J .a 

Nee 802JA •.. 4."" ea 3 .~ ea 


O tdata 80/82183'9219'3 1 ., ea 1 ~\ ea 


Pa111sonlc KXR ·P109019l l92: a eta 7 •~ ea 


Radio St\ac: DMP· 2100 IS•~ ea 6 .. ea 


6 • 

ally Spmt 80 M'S 6 ea S · ~ ea 

Tos.t11ba P1340'13SD e •lea 6 ea 
fr•tOI 5 \, ftlli 4 ... ea 

FREE $h.l""i~J'3 Ol~i;s~ ~~J..~jllnont.i u.s 

Visa 	 MC 

Oidt·r toll FREE 1 800 821 S3J9 

C.R.E. Wholesale 
P 0 Box 3b 1 Norlh S<1ll Lake Ulah 84054 

~8011531 7139 

Inquiry 49 

Introducing the 

Free-Lance Network 
Ttie first national matching serv1ce 
lorcompuler free· lancers. Targeled 
10 chems needmg lree-lance help 
w ith soltware. hard ware or consulta· 
hon. Mmrmum 3 years professlonal 
experience required Must have 
references. 

Free-Lancer annual subscription 

$225 per year 


Includes newsletter & consultat•on 

If mleresteo and •I you quallly, call 

1-800-852-5200 
Free-Lance Network Inc. 

Inquiry 141 

T PC/XT USERSI 
I COGTREE UtWtJes by 

Cogitate .. •.. . ••.. ••..• s12.9.95 
I LYNC 0y Nonon.uimtit>r • •.. S199.95 
, DATAFLEX by Data Access .. ' Vilrh~$ 

I RM/COBOL by Ryan/ 
McFi!lli!nd .... . .. . ....... Vari"• 

I Universe by Omn11.rend •••• s 98.50 
I Brue Macr by Cogrtate . •... S599.00 
I CadPower + 0y Tr/lex .•.... S995.00 
I Sofle•t Teaching A id1 .... . . s 95.00 
I P11ntSe1 by C0911ate •. ••••• s 79.95 
I CogiTAPE lly Cog11ate.•.••.. CALLU 
I Arm·Sta11c Product~ . • ..... .. Varies 
I Urunterrupt1b le Power 

Bacl<ups .• •. ..••...•••••. Varies 
T TeleV1deo Softw<ire •..•... ..CALLll 

m~~ 
"A Higher Form o f Softwi! re" 


24000 Telegr'"ph lto<Od 

Soutt'lflcld, Ml 4'3034 


f!llj l52·23451Tclcx 386581 


VISA/MASTERCARD .-.CCEPTEO 
~all'' tnqu111es Welcom~ 

Inquiry 59 

Osborne 

As available only/ Very limir~d q.uan(ify, 

lrnpo111ol!l1 
A IWityl c.1fl lo 
t:hK:il. Wiida· 
bll1ty lNtor• 
flr di11 lnG-

To nic YOUfMH , G1,1r;Jitn~HO fQr 30 
0 1 f Or P..U. d-VJ. M1;i be "It* 
Comp11 1.t. bi.I I O' rtlu1b.• dtj)e.ft· 
Ji.nown no1 01 ~ 011 an1L 
wo, liillllg, £:~.chJ Owtt•uhl 

Aep1.it 

m 171 1131 

M.11 n 8o;11rO Exec. St:nl $2" 

Bu tnv P•ck. AD W.11 $Ill 

11o•• CAT" CGrruv'-'h11• J n .ts "' SZll 

1•• CRt CAfTibtt) Stt sot Hll 

15" C;RT. Ml atilt 115 

~tv.. An.1109 Card "·" SZll SH 

Ot1w.. ¥4111=ban1UJ1 s1• - SH 

P<>w.r Supply SO.ts SZ• S29 

KtvbtMii.-rd £No llii"ldOt.,I IUS -
Computer Parts Mart 415·493-5930 

3200 Park Blvtl • Palo Alto • CA 94306 

Inquiry 76 

IBM PC/XT Compatible Products 
Relall ,.ko 

DYNA PC - 8""" Unla (up to l56K) s ... 
oYN.A PC 1S6K Fut! Syi.t~m SIJU •up 
oYNA. XT l .S6K Full S1~tnn SllSO •up 
TtK F0 .558 OSIOO l6Qk 'Oiok $ H 
Slw.I•"- llM 15 OSIOO l60I< O..i.. S H 
T"x SO..S I 0 IOM8 Oiik ...,JConttol~ s us 
Tt>t S0.5l0 10M8 ();!I< w!Coouoller s 415 
IM<r<l)M IOMB T.,,. O<t.c w!coblo. Yi?< 
Hgnoc~rumrlprlnu:r CW 
C._ Graphic c...i 

S $ll 

Ss '* IJI 
D'l'NA IH'u.,,.., llo>r<I (AST ccw,,p>t!Olo) s tM 
IE PROM Bu~.- Boan:t S IH 

DYNA SYSTEMS 
Tel: (40I) 741-1501 

1500 W~u Orlve. Suite 18 
S:lnQ Clln. CA 9SOS4 

D#llltrs - CMJ l0t Ou•ntit't Prk:11s 

Inquiry 123 
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IBM PC, 256K, One Half Height 
320K Disk Drive OS/OD, Persyst 
Color Card With Printer Port, Taxan 
Green Monitor, DOS 2.1, PLUS a 
10MB Hard Disk Sub System All For: 

$2599. 

IBM PC, 256K, Two Half Height 
Drives OS/DD, Persyst Color Card 
With Printer Port,Taxan Green Mani-
tor, DOS 2.1, 130 Watt Power Supply 
PLUS a10MBHard Disk SubSystem 
All For: 

$2899. 

IBM PC, 256K, Two Half Height 
Drives OS/DD, Persyst Color Card 
Wlth Printer Port, Tax.an Green Moni­
tor, DOS 2.1, 130 Watt Power Supply, 
10MB Hard Disk Sub System, PLUS 
10MB Tape Back Up System All For: 

$3499. 

IBM PC, 256K, Two Half Height 
Drives OS/DD, Persyst Color Card 
With Printer Port,Taxan Green Moni­
tor, DOS 2.1, 130 Watt Power Supply, 
20MB Hard Disk Sub System All For: 

$3299. 

IBM PC, 256K, Two Half Height 
Drives DS/DD, Persyst Color Card 
With Printer Port, Taxan Green Moni­
tor, DOS 2.1 , 130 Watt Power Supply, 
20MB Hard Disk Sub System, PLUS 
10MB Tape Back Up System All For: 

$3899. 

Q7/ACMS. 


AIMW 
~­

CALL 

FOR DIFFERENT 


CONFIGURATIONS 
PMuEM 

NEC PINWRITER 80 COL. ---- $699.00 
NEC PINWRITER 136COL. $899.00 
EPSON LX 80 $249.CIO 
EPSON FX 80 $399.00 
EPSON FX 100 $525.00 
EPSON RX 100 $399.00 
EPSON JX 80 $525.00 
EPSON LQ 1500 $925.00 
COMREXCR 420 $1895.00 
TOSHIBA351 $1275.00 
STAR MICRONICS SG 10 $259.00 
STAR MICRONICS SG 15 $395.00 
CITIZEN PRINTER MSP-10 $349.00 
CITIZEN PRINTER MSP-15 $485.00 
CITIZEN PRINTER MSP-20 $499.00 
CITIZEN PRINTER MSP-25 $699.00 
JUKI LO 6100 $425.00 
JUKI L06300 $745.00 
BROTHER HR·25 $665.00 
BROTHER HR-35 $895.00 
DYNAXDX 15XL $389.00 
OKIDATA CALL 

SPECIAL 

13" RGBMONl10R 


COMREX8800 


$169.• 

llODEll8 
HAYES SMART MODEM 1200 ___ $459.00 
HAYES SMART MODEM 300 $209,00 
HAYES 1200B PLUG IN CARD $399.00 
HAYES 2400 BAUD MODEM $699.00 
POP COM 1200 EXTERNAL $375.00 
AST REACH MODEM $389.00 
QIC MODEM INTERNAL $275.00 

TANDON TM-100.2 DSIDD ____ $15500 
TOSHIBA SL.IMUNE DSl'DD $139.00 
TE.AC SLIMLINE OSIDO $139.00 

twl>DllK8 

PC 
TURBO 

CONQUEST PC TURBO 256K Two 
Half Height Drives, Floppy Disk Con­
troller 135 Watt Power Supply, Serial 
Port, Parallel Port (IBM Standard), 
Enhanced Keyboard, Monochrome or 
Color Adapter with Green or Amber 
Monitor All for: 

$1545. 
Above System With 10MB Internal 
Hard Disk: 

$2295. 
With 20MB Internal Hard Disk: 

$2520. 
With 40MB Internal Hard Disk: 

$2840. 
Tape Back Up Systems Are Also 
Available tor the Conquest PC Turbo at 
a Nominal Price. 

AST 110 MINI CARO, 1-SEA. $150.00 

AST SIX PACK 64K. 1-SER.. 1·PAR $259.00 

AST PREVIEW $309.00 
AST ADVANTAGE CARD 

128K FOR AT $495.00 
ALR CHALLENGER CARD 

128K FOR AT $395.00 
PERSYST COLOR 

PRINTER ADAPTER $119.00 
PERSYST MONOCHROME 

PAINTER ADAPTER $199.00 
PERSYST BOB CARD $395.00 
HERCULES COLOR 

PRINTER ADAPTER $179.00 
HERCULES GRAPHIC 

PRINTER ADAPTER $319.00 
STB GRAPHIC PLUS II $325.00 
IBM COLOR GRAPHIC ADAPTER $225.00 
IBM MONO PRINTER ADAPTER __ $230.00 

GENOA SPECTRUM GRAPHIC CARO_ $349.00 


MAXELL DISKETTES MD2 $35.00/box 
MAXELL MD2-HDM FOR AT _ __ $65.00lbox 

CONTROL DATA DISKETIES $24.00 
KEYTRONIC KEYBOARD KB 5151 __ $17'9.00 

MONITORS 
AMDEK 300 Green $135.00 
AMDEK 300 Arnber $149.00 
AMOEK 310 Amber W/TTL Plug $165.00_ _ 
.PGS HX-12 $465.00 
PGS MAX-12 $185.00 
PGS SR-12 $625.00 
TAXAN 11115 Green Composit $125.00 
TAXAN 11116 Amber Composit __ $135.00 
TAXAN #121 Green W/TTL Plug__ $149.00 
TAXAN 11122 Amber W/TTL Plug __ $159.00 
TAXAN 11425 COLOR MONITOR -- $449.00 
TAXAN #440 COLOR MONITOR -- $569.00 
IBM MONOCHROME DISPLAY __ $260.00 
IBM COLOR DISPLAY $590.00 

10MB SUB SYSTEM INTERNAL ___ $750.00 
EXTERNAL --$925.00 

20MB SUB SYSTEM INTERNAL --- $975.00 
EXTERNAL __ $1150.00 

40M8 SUB SYSTEM INTERNAL __$1295.00 
EXTERNAL _ _ $1475.00 

10MB HARD DISK 
W/10MB TAPE BACK UP_. ___ $1250.00 

20M8 HARD DISK 
W/10M8 TAPE BACK UP--- - $1475.00 

40MB HARD DISK 
W/10MB TAPE BACK UP ____$1195.00 

IBM PC-XT AND PC-AT 
Different conftguratlona 

8ll8illble. 

CALL FOR PRICES. 

PtlcM & availal)llity SUbJOOI to cha"911 w1tho11t notloe-IBM Is a regislered trademarl< or IBM Cotporatlon. COMPAQ 1s a reglSl&rad 1ta<lemark or COMPAO C«npoter Corporation Conqu.es1 ls a 
regiS1ared tracle"*k ~ConquestComputer lndLiStr es. 

Inquiry 229 OCTOB R 19 5 • BYTE 411 
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CCT-4 SYSTEM 
SERIES 

The latest CCT implementation of the new 
generation Intel 16-Bit Processor technology. 
This means extreme speed, unequaled power, 
and the ultimate in reliability, and of course, the 
innovators at CCf behind it. Inquiry 92 

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-SOH (8MHz), on the 286Z CPU 
board. This combination, along with CompuPro OMA controllers and 1/0boards, yields a dramatic improvement in system 
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machines. The CCT-4 
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type 
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when 
available), all software written for the IBM PC machines. This series is for the serious business/scientific user. 

CCT-4A 

CCT-48 

State-of­ the-art power in it 's basic form. Consists of CCT-286Z CPU board and CCT-M256 (2561<), along with Com­
puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and 
CP/M 8-16, and with SF·200 surge suppressor system. . ............ .. ..... .. . . .. . . .. ... . . $5,269.00 

Single-user/hard disk power. h3 the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy 
combination drive subsystem, al the published pricing. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . $4, 149.00 
(Example: CCT-48 Mainframe with CCT-10/1 = $6,198.00) Plus cost of selected drive subsystem 

CCT-4C G Multi-user/hard disk power. p.s the 48, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer 3 in­
..._).\' stead of Interfacer 4; SF-400 instead o.f SF-200, plus Concur. DOS 8-16 O.S. (4 to 6 user system) . . . . $4,999.00 

_.&,• ~ (Example: CCT-4C Mainframe with CCT-40/1 = $8,048.00) Plus cost of selected drive sub~tem 

~~, Limited Time Offer· FREE 80287 and Supercalc 86 with any CCT-4! ~ll'lfllq~
A.~!,_(.,"<} The above systems include all necessary cabling, assembly, testing, minimum 20 hour bum-in, '-:t°Cth... 
"9-\\~ and the CCT unconditional 12 month direct warranty. -18/ 

CCT-M512 WORLD'S TOP SELLING CCT 5rATIC RAM. IEEE Standard 12MHz. 512K in one slot! ­ Special Price: $1,049 
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system . . . . . $549 

CUSIOM COMPUTER TECHNOLOGY I BOX 4160 I SEDONA, ARlmNA 86340 
lOLL FREE ORDERING: 800-222-86861 For technical support I service: 602·282-6299 

• ~ SUNTRONICS co INC. I· ,.900. 42, · !H7$(0-r0ntyl ,...,. "'- " "SffRC• AD co o ,c,,. ,.c.,....., • 
. 12 11t;.a.a , ~ .a o ~CA Otoet 6 lftto 1 C-~· ~"' • ., 1 1 ...,,~ " '"' r. ""r#q ·------------------------------------·
.. SOR£ 1o-t()URS ~' 11 C- 'Sl ~l~n,.Ol\o\SOll:'or t-.ori t n I lUOl"I u ., m 10 m • . ., """'' C ""!.ill ~• • S10 'if!~ Oft> 

12603 Crenshaw Blvd., Hawthorne, CA 90250 5., •O•m ,0 ~"'" """'""._.. .................~... . "a."• .,n 


I SUN•XT COMPUTER 
(IBM PC/XT COMPATIBLE) 

SUN· XT CPU MONOCHROME 
GRAPHIC CARD 135W IJllOWIA •UPPLY 

IJ RAM EXPANDA•LE 
TD 140 K 

SUN-XTi 
" 

[J UIES Ml & PC· DDB 
OPERATING 
BYITEMB 

~ IJ AUN LOTUS 1-2-3 
FLIGHT SIMULATOR 
SYMPHONY DUBE 
II & Ill AUTO CAT, 
WOAD BTAA , MULTI 

g=~= ::~J=~7.~..:':loic 
0 FUU. Y 1811111 C:OlllllPAT18U 
0 DlllllllNalDN aAlllllE U 1•11111 PCIXT 
0 NO AAlllll INC:LUDED 
0 I EXPAIHtON aLOTI 

$195.00 

FLOPPY DISK 
CONTROLLER 

0 ITANDARO oouau 810E 
DDUaLI DllllllTY 

O AUN I INTERNAL 5 
I EXTllNAL 

0 WITH c:aau $59.00 

PLAN • •• ETC. 
(DOES NOT RUN PROG IBM STYLE CABINET 
REQUIRE ROM BASIC ) D 8 ILOT IAC:K PANEL 

. o COMlaWITH MOUNTING 
•AC:KIT a HAllDWAlll

D CPU BOARD W/256 KRAM o m•••M POWER SUPPLY 

O HIOH•All C:HAAAl:TEll 

g::~r~~11:~;~001 
O RUN LOTUa 1-1!·3 ETC:. 
O WITH PAllALUL PlllNTIR POAT 

$120.00 
MULTI-FUNCTION 

BOARD 
o RAM lX PANDA.LI TO 3MIO IC) 
0 llAIALI PAI ALLIL IOOllT 
0 C:LOC:K CAU! NDAll W f UTTEAY 

8ACKUP 
C DAMI POAT 
o IPOOL Iii AAM DlaK 

$129.00 
MULTl•l/O BOARD 

D fLOPl>Y Diii( DRIVE COlllTAOLLEA 
o PARALLEL PlllNTIA POllT 
0 8lll1AL ll D l>OAT (OP!ION OUN.) 
a CLOC:K C:ALENDAll W l •ATTEllY 

•AC:KUP 
o OAMEPORT 

197.00 
1!10W IJllOWEA SUPPLY 

S119.00 
lllllONO GRAPHIC (wfoPAAAllEl PP ) 

$99.00 
1011111• HARD DIBK w/ CONl 

5485.00 
l!Dlllll• HARD DIBK w/CONT 

S849.00 

A•YNCA•ZU S59.00 

PARALLEL PAINTER CARD 

539.00 
TIAC U• DISK DRIVE 

saa.oo 

$59.00 

I 
I 
I 
I 
I 
I f'iiiiiiiiiiI 
• 

I
I 

D COMPUTER CABINETI D FULL FUNCTION KEYBOARD 

I O 135 W/POWEA SUPPLY 
• D 2 DSDO DISK DRIVES 

0 FDC W /CABLE
•I O TTL MONITOR (AMBER OR GREEN) 

UK RAM KIT (9 EA) 
SB.50/KIT 

l!HK RAM KIT ('I EA) 
S39 00/KIT

• 
APPAAAT lPAOM BL.ASTIR 
(FOR IBM) 5129.00 
CITIHN lllllSP-10PAINTEA 

5319.00 
TD9Hl•A 1340PAINTEA 

5599.00 

DBDD !IY· o~~K:.;:,per 10 .. 

COLOR GRAPHIC CARO 
o •o• • coM-ITt VIDEO
D M01IOOHIQH·lll.• 
o HO a IOU LD· AH 
g~::.M~~~~·~.:;:::ac:l 

599•00 

$149.00 
RGB COLOR MONITOR 

o 14·· 01aPLAY o•· • c:oNNtc:TOR 
o '""' • ••o HIGH-RE•
O IHOC:HAAAC:TIA8 (80dZ) 
o =~u'..1:LL LIVEL, INTEN•ITV 
o 0.31mm DOT PITC:H 
a H· ICANNING 14.llK·17.9KHZ 

D __MONOCHROME GRAPHICS CARD t-----------+-_____S3&_5_.o_o.......

I W/PARALLEL PRINTER POAT. ''BAM BUNG" FULL FUNCTION
I 0 FULLv A & T MONOCHROME MONITOR KEYBOARD 

•• ( ~GN~~ ssA"5 OIND. gi=..~s1~;:.;,~1;.. g=~~~-,~~~~':.'il'~:HT~Eo ~ LY)CLASS " REG9 O.. FO. R

g:~i:.~~!.~~~~~,.J~~:~~~~~~IL 0 ~:c:~:~~~AL TYPE aw1TC:H PARALLEL PAINTIA CA.LE 
a HIGH Ptuo11MANC1 aHAllP :J wnH caaLl $79 00 S15.00 

111111"°18• DEALER &OEM INQUIRES INVITED!! $105.00 . I ............ ....... ·····--- -····--· 
Inquiry 326 414 B \ ' T • OCIOBER IQ ~ 



TOLL-FREE 	 CUSTOM COMPUTER 
ORDERING: CCT®

800-222-8686 	 TECHNOLOGY 
FOR TECHNlrAL SUPPORT/ 1CCT PLAZA- P.O. BOX 4160 - SEDONA, ARIZONA 86340 

SERVICE / IN ARIZONA· Purchase your Hardware and SOftware directly from an OEM I Systems lnteorato( Take advantage of our buying powef1 'Ne stock a 
,.:,,,.,. ' full One of Boarrl Level C:Omponenls, Softw.lre and Peripherals. call foryour needs. 'Ne-11 give)Cu the~ Prices, and the ledlnical 

602•282.,,...;no Suppa.rt and Know-Ho.v we are quickly becomloo v.d-knoNn fol SatisfiedCustomers Naiorwme. The Nation's Custom S~emsHouse 
for Business, Education and Science. Call for asystem qL1ote. CCT implements tomorrow's technology todayl 

(GmeuP..:) 

$ACROSS THE BOARD PRICE REDUCTIONS S 
80286NOWI 

D C~286Zisourmodeldesignation ~':,°=~~CCJ DISK DRIVE SYSTEMS :!~:=oF 
for the Ml-286 dual processor board 	 s s
tromMacrotach.ltfeaturesthesuper S-100 HARD DISK UBSYSTEM 
high speed combination ofZ-80H and Professionally engineered S'f:.506typesystemsforthebusiness market S-100Computeruser. Includes 
80286, with provision for the 80287 industry topqualitydrives, CompuPro Disk 3 OMAcontroller, all cabling, A&T, formatted, burned-in.~ 
math chip. Directly replaces 8085/88 visions for up to two hard disks in each system. We include operating system update. CP/M 80,CP/M 
and 8086CPUs running CP/M, MP/M 86, CPIMB-16, MP/M B-16, CP/M 68K. (/1 Systems are ccr innovated hardlfloppy combinations, with 
Concurrent DOS, and MS-DOS, at Mitsubishi osoo 8" drive.) 12 month warranty. 
throughputincreasesof 3Xto5X! CCT-10(11 +MEG) . .. . . . . .. . .... $1499 CCT-10/1 ....... . .. ... . . .. . ... $2049 


SPECIAL PRJCE-$885 CCCCT-20 (22 + MEGG) ..... . .. . ..... $$2019 CCCCT-2011 ..................... $2569 

T -40 (36 + ME ) . . . . . . . . . . . . . . 2499 T-40/1 ... . ... . . . ... .. . .... . $3049 

80287 Option • Installed -$250 CCT-60 (58 +MEG) (New) . . . . . . . . . . $3699 CCT-60/1 ....... . ........... . . $4249 
SEETHE CC'J.4 SERIES CCT-90(87 + MEG)(New) ..... . . . . . $4909 CCT-90/1 .... . . .. . . .. . .... .. .. $5459 

USINOTHISBOARD CCT-125(123+MEG} (New) . ....... $6099 CCT-12511 ...... . ............. $6649 

DETAILED ON THE FACING PAGE NEW ccr PRINTERFACER 1- Print buffer 110 Board. Up to 1 Meg. RAM on board. 
•i---------~---1 Looks asl"M>rks with Interfacer 314. Serial or parallel/Drop-in. 

NOWI - r.All FOR DETAILS ­

BATTERY BACK-UP CCT-2.4•Du118"DSDD FLOPPY SYSTEMS CCT-5•5V•" DSDD 
Mitusblshi 2A Meqabyte in Extra Heavy horizontal enclosure. IBM compatible Mitsubishi 360K. Extra Heavy CabinetON 	 removeable filter ~r s~em, al cabling, A&T, Burned in. The accomn:-idatestwodrives, hard or floppy.AUcabMng,A&T, 
fastest system available. . •.• . ..•.••• . . .. .. . •• . $1221 Bumed-11. Perfect for our Concurrent DOS Paci<age . $3111Ccr RAM BOARDSI 	 CCT-115 • FUU. llM COMPATAllUTY 

One Mitsubishi 8" OSCO (1 .2 Meg)/One 5-V• " OSDD (3601<) IBM Drive VOLATILE PRICES ForConcurrentOOSandPCOOS ........ .. ............ . . . .... . ...... , .. . .. $11129

* SUPER PRICES *COMPUPROCOMPONENlS * IN SlUCK * r.All FOR QUOTE CPU-Z-$229 • Oisk1A·$319 • Disk1Aw/CP/M-M99 • CPUacaJ/10-1311 • SPU·Z-7 
LIBERTY TERMINALS CPU 80&5l88 •S229 • CPU 286 - $149 • CPU 68K -10Mhz •$3111 

• SllPlfiDr Rtlllbllly • PC Graphics - $399 • Disk 3 • $459 • RAM 22 (2561<) · ? • RAM 2WIC • S221/128K •$291 
110-14.. GREf~132 COiumn • . CLOSE SUPER SALE - M-Orive/H •512K •$3111I2 Meg . ­
110-14"AMBER . . .. ..... . .... OUT Encklsure2Desk -$8911Rack · S'M9 • lnterlacer3 · $418 • ln!er1aoer4 -$219 • S~emSupportl - $2911 
•14" GPE~132Super0eklle PRICES C:Oncurrant OOS 8-16 (CClCMX) •S3f» • Cfl/M 80 (CCTHMX) - $125 • CPIM 86 (CCTTMX) •$175 
•14" AMBER . . .. .. . . . . .. . . CAW CPIM 8-16 (CCITMX) · $199 • CP/M 68K (CCTCX) •S219 • 0,..-.Ung System UpdatellRemlkel •S3D 

OklDATA PRINTERS ·Top Gulllty I 18 Bit Upgfllde Kit: CP/M 86, RAM 23, System Support 1, Cable $729 D CP/M 1-16 - KM •$75.1 I 
82 -80 Col .. CAll 13 •132 C:OI . . CAU. 

l'l· 80C:OI .. CAll 93 - 132Col . • CAU. CCT-1-ENTRY LEVELS-100 BUSINESS SYSTEM 

14 •132 Col/200cps-bp of the Lile . r.AU. 
 • Enoosure 2-Desk-21 Slot Mainframe • • CCT-2.4-Dual s· Mtsubishi
For Serial Interfaces • .. . . • . . . . . • • . r.w. • CPlJ..Z . 6 Mhz Z·M CPU Board • DSDD Drive System - 2.4 Megabytes • SPECIAL PRICE 

10SHIBA P3151 •288 CPSfl4 PIN -$1411 • DISk tA - OMA Floppy Disk Cootroler • • CPIM 80 -2.2 HMX - CCT Modified • 

DIAILO - lllllr Qulllty s.111 
 • RAM 23 • 64K Static RAM - 12Mhz • • AM Cablllg, C:Omplete CCT Assembly. $3,375• Interfacer 4 -3SeriaV2 Parallel II0 • Testing, and Minimum 20 Hour Bum-II • 


WE HAVE AU. SOFTMRE-r.Al.L 

Madel 8211 •• - Madel 630 .. $1799 

RUNS AU. STAN.DMD I" CP/M SOFTMRE -INCWDES OUR EXCWSNE 12 MONTH DIRECI' IAMRAHTY 

Prices&MBability SIJbjed to change. Al products new. and carry tul manufactlJrer'S warranties. Gal b'catalog. Free technical help to 11¥1ne. All products we sellare CCT indMdually tes1ed 
and set up bryour system •Pluo-ln &Go! Aril.ona residents add sales tax. CCP Trademar11 - Custom Computer TechllOIOgy; MS..IJOS" Trademark - Microsoft; llP Trademark ­
lnlemallonal 8usiless Madines; ~ Trademark - W.J. Godbout: CMP l'llPIM" Trademarks - Digital Resean:h; HERCUW'w Trademark - Hercules COmputet'l'echnology 

Inquiry 93 	 OCTOB R 1985 • BYTE 415 
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FiXT/B PLUS for 
IBM AT, XT, PC RI compatiJles 

FiXJll Pl.US .... I'll ....,..................._......,,.,_ .. _........ 
.... _.._11 .. 
.. RIT/I PUlll 

Golden Bow Systems 

$95-$110 
-..11.......,=-oil..... ---"'"'' ... _c.111111 

(619) 298-9349 

Inquiry 146 

P.D.Q. CABLES 

3021 PUROU£ ROAO 
DAYT~, OHIO 4:14 20 

No hloh•r quality 
ccu"ns:;Jiut•r c:e.bl•• on 
th• mar~•~ tod&y~ ~ 

METALIZ 0 HOODS 
FULLY SHIELD D 
POSITIVE STRAIN 

RELIEF 
100% GUARANTEED 

6 ' IBH PARALLEL OENTRONICS-------17.00 
6 ' I BH SERIAL PRINTER CABLE----•17. 00 
6 ' IBH SElUAL FOR MOOEH---------17.00 
6 ' STRAl61fT PARALLEL CENTR~1cs-.1e .oo 
6' RS292C---------· - 17.00 

IF THERE I S A CABLE 
NEEDED, P.D.Q. CAN 

CONSTRUCT ANO 
GUARANTEE IT ! 

CALL 
< ':J 1 3) 2':J4 - S7'':J~ 

Inquiry 268 

The Statistician 
CPM IBM-PC 


TRS-DOS XENIX 


- Mulbple Regression • Survey Research 
Stepwise • Nonpatame!rics 
Ridge " X'( Plots 
All Sul:>Sels " ANOVA 
Backward El1m1naoon • Random Sample 

• Time Series Analysis " Data Base 
- Desc:ripc1\'9 Statisiics • Search & sort 
• TransfOJmattons • Hypothesis tests 

Please call TOL.L FREE 
1·800-334-0854 (Ext. 814) 

Q 
tor more 1nfo1ma110n 

or wme. 


Ouan1 Sys1ems 

Box 628 


Cha1lesion. SC 29402 

VISA-MIC Accepced 

R5·422 

Communications Board 

•For IBM-PC/AT/XT and ! 
compatibles 

• Dual RS-422 serial interface 
• Programmable to 56k baud 
• Differential drivers to 4000 ft. 

Ii\ $345.00 
\.;./QUA TECH, INC. 

478 E. Exchange St. Akron OH 44304 
(216) 434·3154 TLX: 5101012726 

Inquiry 284 

9-TRACK MAG.TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT 

• 42 M-Bylffi on a llilngl• 
rMl 

• I BM tamW 1IOO Cf»l 
• Sottw•re lor PC-:DOS, 

MS-DOS. 

i i =IW:I 
llU COM•IJTtR CO R!A' 
'°'4,~SI
~CA9t:Jn 
1e.1111Q11..el001...........,.201, 

Inquiry 162 

DISK DRIVES 
Half Height 


IBM Compatible 


ONE Y EAR 

WARRANTY 


40 tr. OS/DD ... . . $89.00 
ao tr. OS/DO . . ... $99.00 
1.2 mag. floppy . ... CALL 

Enclosure~ and mounting kits 

Special bracketed pair pricing 


ST~CK * 2s~~l 

ALLIED MICRO DEVICES 
2809 Boa1dwalk, Ann Arbo1, Ml 48104 

(313) 9'.l6-1282:TX '1907707 AMEL 
"ManufKtur.d by SANYO 

3M Diskettes 
Lifetime Warranty 
TIRED OF WAITING 


FOR SERVICE AND PRICE? 

9 out of 10 SURVEYED 


DISK BUYERS PREFERRED 


NORTH HILLS 

#l IN SERVICE AND PRICE 


1-800-328-3472 


Formatted and ha.rd sectored disks 
in stock-Dealer inquiries invited . 

COD, VISA , MASTERCARD 
All orders shipped within 24 hrs. 

- -~ N-( 
NORTH HILLS CORP. 

INTERNATIONAL 
3564 Rolhng V~e..· Or. 

While Bou Lak . MN. 551 IO 

MN. call coll ci- 612.no-0485 


Robot 
Experimenter™ 

Tnr onty mon tnly magazine aet11<<1rea co 
dt"11gn1ng. con!truct1,,g. and us.ing e1soni2tl 

ilOct eo<1<auona1 rooou 
U:peortm~nter's. w dl fmct i'IU the dto:.gr(lm\ .. nd 

-'>O ftwd te" n~ct»a1y to con~uuct thtlf own 

a.r•y issues contain .~rt1clts on 1oe..:pen 1ve 

m'r.art'd r.mg1ng ~y,EemJ. ~n9lei;;:h1p mu:roc:;om­
puler controft-tr 1. ~mpf~ pot!umat1c control 
!y:1itt"m~ VOK:e & YJSIOl"l !t-y~lt"rrJ1. nt'.I A l pro­
g1Jm dt~•Qf'I le'ChntQuts 10t mJCrocomputeri 
~utncube now Jnd rKe1ve our 1n troduuory 

'"le or s19 lor 11 1swes foflet goon until I 
Octabe< 19851 

To wbSiC r.1bt•. !a(:Od ndm~ dnd dddleu dlong 

Wllf\ sm m chtt 01 mooey O rC1t", I you P'f."frr 
to ule M.asrerC.1rd ~ Visa. Jt1Clodt' you, c~rd 
number .ana "'JCptr.;luon C'4JH" 

114 Cor1cora St . Suite 31 

~l<'rt>orougn. NH 034~-0458 
l>OJ1'124-384l 

Inquiry 297 

1\'11f) t ES1\tE 
AST 6-PACK + G4K $239 
ANCHOR VOLKSMOOEM 12 . 164 
AUTOCAD . .. . .. . . . CALL 
( DIGIT IZERS. PL OTTERS) PENCE PT. HOUSTON 
HITACHI . CAL COM P_ NICOLET. ENTER, GTCO 

JUKI 6300 • • • • • • • 639 
MAC 3 5 FLOPPY DRIV E ••••• 279 

CALL FOR LATEST PRICE 
APPLE HAYES PANASONIC 
AXIOM IBM PARADISE 
CITIZEN JUKI PRINCETON 
C ITOH LEGEND SILVER REED 
COMPAC LOTUS TAX AN 
EPSON NEC TOSHIBA 
ENTER NOVATION VEN TEL 
GENOA MICROPRO ZENITH 

. 

Ml NORITY INDUSTRIES 1~ 
5021 N 20Ch S t •102'1>1 PhDi!rtlI , AZ 8S.Oo64 

ORDER S O NLY 1·800 ·428·7 9 79 
OTHER INFORMAT ION (&02) 890-0596 

Pm::•• sub1ect lo cha.no• & t1Pllect co1.h d11.co1.1n 1 

Pl1P1U~ O>dd 2 •. Por 1hip.p1n 9 on most llorrnt 


Inquiry 286 Inquiry 17 Inquiry 234 

http:d11.co1.1n
http:CENTR~1cs-.1e
http:MOOEH---------17.00
http:CABLE----�17.00
http:OENTRONICS-------17.00


Ill llT-256 w Dual Hl DRVS 2S6K 8 slOIS Mono 
Mon1to1 PRT Ports PC DOS 51 ,189 
Ill BLUE MAX 5 8 MHz CPU S&P CLK· CAL Ball . 
640K RAM PC -MONO 0 2 FLPYS S1 ,799 
INTERCONTIN ENTAL MIC RO SYSTEMS CAL L 

MORROWPIVOT 11 

MORROW PIVOT II Port le 14 lb w 4 HR Bot1ery_ 640 
200 Lumm c m Screen 256K or640K 2X5 • FLPYS 

S.P. RGBI COMPST & E•P nsoon Chassis Ports. 1200 
B•ud MOdem, PC Comf)llhb•hly wl MS-DOS 2 11 and 
GSS-VOI ror PC GraplHCS Devices. CLK-CAL 
wl appotntm n1 Scheduler & Calcul 101 from Sl ,9'95 
MORROW MD:'J MD I I w11h MDT70 51 .295 2.039 
MORROW MDI r MDT70 II HR IS-XL Printer $2,295 
ZENITH Z-158 PC-DESKTOP SYSTEM: 2DfiVS 256K, 
S&P Pon s, Includes M O-DOS, MS-WORD. MS­
MULTIPLAN 5 & 8 MHz Switch $1 ,849 
640K RAM OPTION I HT 10llb TAPE $991$495 
2 FLOPPY & 10Mll onr.t / IOllll DtlNa 12,449/ $2,589 
VIASYN 818 •280 will! 40M b & Tape $7,695 
I/IA.SYN 818 C·H40wl 5 '• & 8" FLPY'S S6.795 
VIASYJt 118110.JHO wl Two 51(." Fl.PY"S SUM 
CALiJPOROTHSRaYaT co.IOURATIOlta 

S-100 Bu• Boarda 
II yo u p<lffJlltltllld btftore c ~ t1f1 u .. , you probflbly peld 
roo mucl'l1We 1toc11"ACIC8'11ANDIG17'AL. AOVANCeD 
DIGITAL, CCI. VIAIYN, CR011£MCO, DUAL, 
ELECTROLOGIC$, IN19teONT. MICRO, ICONAN, 
MULUEN; "'CICLU & TROUT, •YNTECtl DATA, 
T.111t•LL. TWCllM, TRANMND. ftCTOR l!ll!C. 
Afew Of Thia Monlh'1 SPECIALS Ate: 
ACICIRllAN KLUGE CARO A& T $17 5 
COlm'UllROIVIASYN RAM 22. K ST A TIC $449 
C ONIASYN RA 23 T28 K STATIC 526 5 
DUAL NEW BOARD SPECIALS CALL 
MACROTECH 256-ST $69 5 
MACROTE CH VRAM 5 121( S1a11c with Batlery Back-U p 
and MDrove H Capab1hly $1 ,195 
MACROTECH ADIT 4 lnlellig "'I 0 $699 
MACROTECH Ml 286 80286 ZBOH Dual Proc $179 
MACROTECH MSR 11 1 Oynarnoc Ram $989 
RAM 17 6~1( Slal•c Ram fVIASYNJ CALL 
VECTOR INTERFACER I Dual S rial cVIASYNI CALL 
VECTOR INTERFACER II J Para , t Serial CALL 

Mainframe & Drive Enclosures 
INTEGRAND Laser Turoo 10 Slo15. 2 H 0 S'. $529 
JMR PO WERPLAY ·S1debyS1d 5 ' • HD w111>Consol 
an<! 6 Surge,No1s Pro1ec1ed Outlets 5239 
JMR I HS 5' .' HD PC Style Cab1ne1 $189 
MPS 5500 s-.·· H 0 & •.; HT FLPY OR TAPE $209 
M ICROWARE 521011 Dual Hor ? HI 5 ' . FLPY $75 
PDC 1220JR 12 Slols. 20 Amp$. 5 ' •" & 8 Drives. Made 
tor Turbodos Conf1 ura11ons $939 

Floppy Disk Drives 
MITSUBISHI 2894 STD I 2896 , HT 8" $395/ $369 
MITSUBISHI 4853 HALF HT 5 'o" 96TPI DSDD $139 
TEAC F0558 MITSUBISHI 4851 EPSON SD·521 $88 

Hard Disk Subsystems 
PC· INSIDERIPC· OUTSIDER H.D. SERIES FOR IBM 
10Mb10 I 16Mb formal! d w11h Controller & All Cables 
Hardware & PIS or PC Slyle Cablnel CALL 
TECMAR OIC 60 TAPE l'or PCS $1 ,449 
CALL Fo• DLR & or OTY. PRICES on HARO DISKS: 

MITSUBISHI ~ Seagate 
M ICROl'OUS OUAmum Amcodyne 

S- 100 BUS SUBSYSTEMS Suppo<1•ng TurbOdos. 
Concur Dos CP/ M 80 & 816 Operatlnq Sys1 msCALL 
TAPE BACK-UP 10Mb 5 , HT INT / EXT 5-49515595 

w have a Good S 1ec1ion of M ulllfunc11on and Mem~y 
Boards for PC. XT. AT , JR, AT 8 T, and PC Ponables 
LASER DISK l 'O FLPY CTRL. S, p II G Ports,CLK·CAL. 
Ram-Disk & Pronl $pool /MS· OOS 51751$40 
STB BIG BYTE 64K I RIO PLUS 11 64K $135/ $215 
STB GRANDE BYTE!PC-A T 1;reK 1225 
STB RIO GRANDE PC-AT 128K 2 S, P & G 5319 
TECMAR JR CAPT t28K I CAPT. UNPOP $289/ $160 
TECMAR EXPANSION CHASSIS With 8 Slots $675 
TECMAR MAESTRO Unpopulaled S33S 
TECMAR WA VE 64K F11s XT Shor1 Sfol SlT9 
ADVANCED DIGITAL PC-SLAVE w 256K. 8 MHz 8088 
CPU 2 S Por s RT X S W-for Muhl-U>er PC S695 
ALLOY PC-SI.AVE HJ 256K 10 768K RAM $759 

PC-Video/ Graphics Boards 
STB GRAPHICS PLUS I/ MONO PLUS 11 $245/$165 
STB CHAUFFEUR ROB Por1/16Grey Sllades $275 
TECMAR GRAPHICS MASTER TENDER $4.391$199 

Graphics & Cad 
~s Graph CALL 
VECTRIX HIGHEST QUALITY FOR YOUR PC OR 
Tl1ROUGH SERI AL PORT 
VECTRIX VX384A Stand Alone RS232 Co- pro.: CALL 
VECTRIX VXl31H 13" RGB Analog Monilor CALL 
VECTRIX VJU!IOI 19" RGB Analog Monitor CALL 
VECTRJX VX/PCB 512 Cot /Pell. of 16,800.000 CALL 
VECTRIX VXTB 1t " X11" Graph ics Tablet CALL 

PC-Scientific/Industrial Boards 
TECMAR BASE BOARD 911 D ig ..I 110 Lines $211 
TECMAA DAOIO D 10 A Up to 2• Devicee SM 
TECMAA IEEE-488 Boerd SM 
TECMAA 1.ABMASTER w/ TM40 POL Opllon ­

Monitors & Terminals 
L.. 125 Wyse 50 Com.,.i. 14" GR Ot AMB w/ Htghe< 
RES. More Emul'• l•ieK 9 . Scroll Rines $449 
UNK 125 PC PC mulalm~ Video & ybd CALL 
PRINCETON GRAPHICS SR· l2 X • ORGB S60t 
TATUNG CM· l:J22 40)(200 RGB $395 
TATUNG CM'1380 t lk• 1322 with 0- & ~mber 

lch PL EASE ASK ABOUT OUR "HOT •ARES" 
LOANER POLICY l"I 
TATUNG Clit-1310 720 RGB WGAN Switch Long 
PerslSI Pho& Worlm wl ITB'1 SUPER RES 400 .. 
TATUNG MM· l'l'l20/A HI-RM 12 'TT IBM $119/111 
TAXAN MONITORS Call'°' Low P~c.. 
TECMAR 640X480 RGB. GAN Swllch LOJ>9 Phos $519 
ZENITH ZVMl 23A (Green) 122A (Amber) $15/ $89 

Printers & Plotters 
BROTHER HR· 10 !2CPS Daisy w / TRAC , S&P S285 
BROTHER HR-15 -XL 17CPS Dalsywh el S 0t P $359 
BROTHER HR-3!."i 36 CPS Da1&ywl1 eel S 0t P $19' 
CITIZEN MSP· 15 160140 CPS 15" LOW Prol1le $409 
CITIZEN MSP-25 200/50 CF'S 15' ULTRA OUIEi $569 
EPSON LX80, RJUOO• , FXBO• , l'XIOO. , t 01500 CALL 
HOUSTON INST. PLOTTERS & DIGITIZERS CALL 
OKIDATA ALL MODELS CALL 

Networking & Switch Boxes 
GILTRONJX MANUAL AND AU TOMA TIC SWITCHING 
UNITS 10 Fil all o l Your SHARED Printer. Terminal . 
Modem, and 0 1her Penphet81 Needs. From $711 
INTEACONT. MICRO L AN·PCJLANS· IOO $*9/$359 
VIASYN NET 11 lor 81 10 SYSTEM ARCNET $425 
VIASYN NET 101 ­ 96 lor S-100 BUS ARCNET $425 

Printer Buffers 
HANZON 12315 64K, S&P. ln&Oul . 2 Users $259 

PRACTICAL PERIPH. MICROBUFFERS CALL 


Modems 
HAYES SMART MODEM 1200 / 2400 $425/ $639 
PRENTICE PO PCOM wl Pl'S Access C150/ Xl 50 $31S 
PROMETHEUS PROMODEM 1200 Hayes Compal ible 
w/ Buil!·ln PWR $4.J pply-RS232 Stand Alone Unit 1219 
OPTIONS FOR PROMOOEM 12.00 ARE: 
PROCESSOR 64 MEMORY DISPLAY $751$351$79 
PROMETHEUS 1200 APL IBM MAC S295/S2tSI S329 
U.S. ROBOTICS COURIER/PASSWORD $.4991$209 
U.S. ROBOTICS S· 100 8oa1d 300 1200 $2'5 
U.S. ROBOTICS PC MODEM w1 Telpac Soflware $229 
U.S. ROBOTICS PC MUL Tl ·MODEM S•49 

We have Access to all Well Known Brand• • ORDER 
CORRECTLY · SOFTWARE IS NOT RET\JRNABl.El 

Accounting 
CORE SOFTWARE 'S FASTRAK· A DATA FLEX 
Applica11on lor all You' Accounting Ne8!ls Supporti ng 
All Networks II Opera1ing Systems CALL 

Spreadsheets & Integrated Pkgs. 
ASHTON· TATE Fram&worlt CALL 
LOTUS SYMPHONY $419 
llDBS Knowlo<Jgeman $319 
SORCIM Supercalc-3 Sell r Than 1-2-JI!" Szot 

Operating Systems & Utilities 
ADVANCED DIGITAL CP Ml 0 $2'0 
COMPUPRO/VIASYN CPM At Allord.i.le Pr ices 
CflOMEMCO 68000 CROMIX S•7S 
DIGITAL RESEARCH Complele line up lo 35'11. 011 

Language And Tools 
BO SOFTWARE "C " Compiler 8"' SS SD a BIT SM 
COMPUTER l~NOVATIONS C-86 "C" Compiler $2111 
COllPUVIEW VEOITIVED IT·PLUS 1115/$189 
DIGITAL RESEARCH Mosl Products in Slock CALL 
LATTICE "C"' CompUer (Ask About Opt ions) $2111 
MICROSOFT Complete Line CALL 

Data Base Managers 
A&HTON· TATE dBASE II Ill eUT PRICE 
DATAR.D ILE/REOOAD Locklng Mul11-U- CALL 
Pn FIL.EIRE OR T CALL 

MYCAOFT LAH MITE ANO Ml E Pl.VS 
lllCllOITUF C TALK XVI 
""9A­

WOfd Proceuon 
MICtlOPRO WOROSTAR, EiC. CALL 
llllWSTAA NEWWbRD w/ MO nefliCli Ouw, S12t 
OASll P!E ~RO PLUS SpeU Chedt. CPIMall 8" $89 
Pn WRITE PROOF CAL CALL 

Dlakettes a Cstrlclp! 
JM TAPES 300XL, 600A ' fOOOA In Stock $29.95 
DYSAN DISKETTES low Pricea From $19.50 
DYSAN HARD DISK CARTRIDGES 6" $150 
FUJI FILM FLOPPY DIS S Low PriCH From $16.50 

Power Solutions 
F'ORTRON PC KT R lacement PI S 140 Wall $149 
SAFT SPSIOOOVA 1000 WATT/SINE WAVE 51 .095 
SOLA MINI UPS 750 Wall Sine Wav HIGH INRUSH 
(4500 Wall) l OOI. Ball Op WIO Sw1lch·Over $1 .959 
TAIPPLITE BC·425 ·FC 425 W 11s 15·20 Minu tes $439 
TRIPPLITE ISOBAR Lon Supprcsso..F1llcrs lrom MO 
TRIPPLITE SB· IOOO Wan w 6$ Amp/Ht Ban@•y $6115 

Testing Devices & Software 
DATACOll TRI-S TATE RS232 V.24 Breskout $199 
DYSAN Floppy Analyzers CALL 
FLUICE 77 DVM w/ Holster $119 
RIO-DYMEK FLPY ORV DIAGNOS TIC DISKETTE 530 

Chips 
We Have Some of Ille LOWEST PRICES In the Nation!/ 
84K, 2511K , -7 6 80217 CALL 

Hobby Corner 
APPLE PASCAL $9 5 
ccs 2810 280 CPU W I Sct1at Pori $209 
DIGIAC 64K Dram W IO Ram Works lor N s Hortz $89 
ICO 8MHz Dual Z80 SLAVE-6•K lor Turbodos $895 
ITHACA DRAM BOARD 64K S100 
MORROW A81 I 8" SSDO Add- On Drive 549$ 
NORTHSTAR ADVAN TAGE 8116 UPGD wt 64K S229 
NORTHSTAR ADVANTAGE GtMSOOS w/ CP/ M $195 
PMMI MM- 103 S-100 BO 300-600 Baud Modem $149 
S-100 EPROM BOARD t 6K $89 
SYNTECH DATA PROM 100 KI T $t9 
TRANSEND V83A (241 Kil Video Board $295 

http:Allord.i.le
http:RET\JRNABl.El


I IC PROMPT DELIVERY!!! 
5 SAME DAV SHIPP! G (USUALLVI 

8087·2 COPAOCESSORS S1 25.00 
DYNAMIC RAM 
256K•I 120 ns 
2S6K• 1 150 ns 
12 • I 120 ns 

1 14 150ns 
GA1<>.1 150 ns 

EPROM 
a 250 ns 

32K<B 250 ns 
•6KxB 250 ns 
8K><B 200 ns 
eK<s 250 ns 
•KIB 250 ns 

STATIC RAM 
6264LP· 15a1<xa 150 ns 

Inquiry 228 

64K • 128K • 256K 

DRAMS 


80287-8 
80287-3 
8087-3 
8087-2 

Bl TT NE A 

3£ 

ELECTRONICS 


899 SOUTH COAST HIGHWAY 

LAGUNA BEACH, CA 92651 


(71 4) 497-6200 

Pl.EASE CAll fOA fMf CATAlOG 


lnquiry 17 

MAPIT 

• 	Make your own MAPS! 
• 	Simple to produce filled and 

labeled MAPS with your data 
• 	Most country and state out­

lines included with MAPIT. 
• 	lt is easy to control labels, 

symbols, outlines and titles. 
• 	MS-DOSor PC-DOS with 128k 
• 	Works with any printer. 
• 	Only $95. Manual alone $10. 
• 	County outlines available: 

$95 for all 48 states. 

Questionnaire Service Company 
Box 778, E. Lansing, Ml 48823 

(517) 641-4428 

Inquiry 291 

Inquiry 194 

MODEL IQ·160 FROM DICillTAL MEDIA 

l'OWllFUL AHD INTllllGINT, FlllST TRULY 
l'OlrTAILI UNfW_IW l'llOGllAMMH 

~~ 1PC • ht.t~~· ea.-.0 ° CAt2i.2• • 

p u n•Yn 

Inquiry 109 Inquiry 214 

CROSS-8 
MAYSE THE ONLY DEVELOPMENT 
SOfTWARE YOU LL EVER NEED 

T.1blt.'s Sourl.:+" file~ 11,i;:ILrd d h.n 
180? 65'0~ 8048 
J!l70 6801 8051 

6805 8085 

COP400 
ZS 
Z8 0 

\• 11., l:ft 1t+ I.al t ~ • t n t b•1 rr 'ti ­

"'" 't 1'Ut iY 11"-\tiJC. IOI'\ · •1• 

'Tl l 1i.~0T0~01A Tt • lFJON Q\Jll,1.11 lom-..t 

J fJ 111• rn.11 u,1 ''-I 1n'l.1f1.,tl 1()('1 

"""'·1l.tlJ1• ltl ll'tt-' tull11..,.,1r l d1~ ~ lmm.U'\ 

'·• t \'S. UU!io • 0 ~' ti,, ·11o•t I " 
\H • l ... ,.,~ II ,i 1.. 

s129 95 CON 

UNIVERSAL CROSS ASSEMBLERS 
11'0 ~X :18-4 ftfOf ORO Jlf'<NA SCOTIA 

!MA 2ll.J CANAi)& 

Inquiry 344 Inquiry 201 

development tools 
C-DOC: a crass-refer11nce and 

docum11nta1ion system . sm. 
Thi! Progrllm Tuning Kit: a sym­

bolic: ex11cution profil11r. $145. 

Th11 C Browser: an intelligent code 
displuv syst11m, $125. 

AU three 5445. 

An inve1ueble suite ot tools for C 
softwar11 development under MS· 
DOS/PC.DOS. 

Inquiry 136 



OKTOBERFEST 

SALE-A-BRATION 


500 Sheets of 15u Printer Paper* 112 Shipped 
·umUed Ouan1lty - No B.1ck Ofdflrs 

PAINTERS 	 PAINTER DISPLAY MONITORS 
OKIDATA 	 GUADAAMACCESSORIES
ML182P 120cps ................$ 219 	 Ambo<chrome IBM compalible • •• • S 169 

ML1821BMGraphicsComp ....... 219 ORANGE MICRO 
 AMDEKML 182$10· Carriage • • • • . • . • . • 259 Grappler .................. . . S 85 

ML192P. 160cps . .............. . 359 B<Jlle<ecJ Grappler + , 16K exp.&4K . 150 \13000 .... . .•••. .. •. . .• .. .. .. .s 117 

MLI 92 iBM Graph lcs Comp . . • . • . . 359 TOSHIBA V300A . .• . . . . . . .. . . . ..... .• •• . 125 

MLl92S. 160cps . . • . . 425 Bi·DirecUonal Trac. 13511351 • . • S 149/15~ 
 V310AforlBMPC •• • • ... • . • .. •• • 149 

MLI93P, 160 cps • . . . • . . . . . . . • . . 499 FonlOisklotOown loadln11P135t .. 50 COior 300 • • .. .. • • • • .. .. .. • .. • • 235 

ML1931BMOrapt>lcsCO<Y\p . .. .• .. 499 
 COior 500 Color Cotnposlte . • • • • • 319
MICROTEK C01or600 RGB Hl·Res . .. • • . • • • • • • 429
ML193S. 160CpS •...••.•••••.• ,. 569 
 D..-mpllngGX(aameasGrapplet + ) S 69 
 COlor710SuperH>-Res . . •• . ... . •. 545
Ml.&4P.2.00 cps ••••.•••• , ••• ,. 659 
 DumplingGXw116Kt>utr~r ........ 127 

Ml.&41BM . . ..•..•.•.••••... 659 	 TAXAND1>mpllng GX wl32K t>1>1fer • . • . • • . • 137 

M1.8<15.ZOO cps . • .. .. .. . • , • • . 775 Aadltlor>al Builerlng 16K • . • . • • . • • 9 lBMGreenMonoctuomel121 .....S 129 

Okimate20 , • • .. .. .. • .. . . • • 125 IBM Amber Monochrome#122 . . • . 139 PERSONAL SYSTEMS
FOURTH DIMENSION STAR MICRONICS 	 Par. Card & Cat>le lor Apple ......$ 47 RGB IBM w/Cablef420 . . ...... . .. 389 APPLE 

SG·10, 120q>s.2Kbuller .••.•. S 229 	 ROBSuperHl·Res.M4408e111ISuy . . 499 Prolesslonal Sys. lnct Apple HE w/1261< &OKIDATASG·15, 120cps,2Kb1>lfer ...... • 389 

1 
ROBICOmp.Med.Res. #210 . . . . . . . 245 BO col., 1m man.. duo di$k w1con·1 kit • S1339 


S0.10. 160cps,, 10" carr1age •.••••• 359 ~:~gt~~1:. :1d1r::~. : : : : : :::::: : $ ~ PRINCETON GRAPHICS APllle lie Ughlweight Ponat>le . • • • . • Call 

S0.1 S. 160cps,Corr. Oual. ........ 475 
 HX· 121oru... wlthlBMPC ..... ...$ 435 IBMSS.IC Crall &NL024 wire p6nlh<laCI 825 JUKI 

M11J< 12EAmber for IBM • . • • • • • • . • 159 ISM PC B.1rew~ont. &keybosrd •• , $1345 

EPSON SR 12Super Hl·Res .. . .. . . . ...... 575 ISM PC64K. 1 Drive . . ...... . . . .... 1460


Bl>Olrec. Traclor for 6100/6300 . S I Hill 25 

Serial lnlerfsce • • • . • . • . • • • • • . • . • 65
100cps, 10.. carriage ••.•.•.• Call 


FX80 + , 160cps, 10" ca1<l age •••••.. us CABl.ES ISMXT, 10M~.. 360KDr.wl256K •• 2399 

LX80. 	 Scan Doubler • • • • .. .. •• • . • .. •• • 185 ISM PC, 2D<ives. wl256K .. . .. • • . .. 1!>35 

GU IMAX IBM PC to Parallel Printer . • ••••• . • S 14 
 ISM XT Bare wl256K & IBM Floppy • • 1899
~~~·~~:~p!~~i.~~~~r~:ge':: : : . F~~: Senal Cable . . . ..... •• .. • . • . • •• • 18 PX-4, FIGBH~ ·Resw/Gr. Text Mode .S 410 

L015000raflNLO ••• .. .. . ..•. Lowest C11nlronlcs MIM 01 MIF • • • • • . • . • • 18 DM·14MonochromeforlBM . • . • . • 15(1 
 Cell About All "AT" SV-­
S02000, Ali New . , . .. • . . . . . . • . . PricH SANVO 

MBC 560-2 w/1. 320K Olive &$llwr. . $ 750 

MBC 555-2 w/2, 320K 0 nY9$ a.
'We Are An Aulhorl ted Dealer 

COPAL mor8 soflwar8 . . . . . . . . . . . . . . . . • . 977

SC.1200, 120CPS FT &Graphic~ •• . • $ 215 
 775 Portable . • . .. . . • • . • . . • • . . . • 1795

SC.1200L. 120cpsw1NLO. . ... .. .. 245 
 Serial PoflforSanyo . . .. ... ...... 66
SC·1S00.180cps FT &.Graphics . .. . 295 

SC1500Ul , 180 cps NLO w/IBM Ctiar. 
 COMPAQ 

Set .......... .. . . . ...... .. . ... 335 
 256K, wl2 · 320K Orive1i • . • .•. • . •• .$1969 

Desk Top MOdel 1 . .. . . •.•..• .. •• 1120 

Very Cui..1 - 1 Yr. Warrant)' 


SC·5600Ul, 15" NLOIBMChar.Sel . 475 

Desk Top MOd<il 2 • . . • • . • • • • • . . • • 1975 

Desk Top Moael 3 • .. . • • • . • . • • . . • • can
DVNAX Desk Top Moel 14 . . .. ..... . ...... canOX15XL.20 cps ByBrolher . ••... . S 375 
 WYSEJUKI 1100. I Incl. 256K wllwo J60K Drlwes, 1 par6100, L..0. 18cps w1pro11Qr1lonal Sl)C.S 359 
 &2ser. ll0fl$ . . .................$1399
6300L0. 40cps . • . • • . • . • . • • .. . • 69:i 1100.21ncl. 10 meg, 1froppy. 256K. 1 par. &

TOSHIBA 2ser. ports . .• . . . . .. . . . . . . •. . .•• 2599 

P1340P .................. . .. $ 575 
 'WyM Monitors & E•p. Cl1asls Available 
P13'IOS ..... , •• , ........ , .. • . . 575 

P351P,Fas1er lhan 1351 .•• . •..•• 1125 
 SOFTWARE 
P35 I PIS, Fas1e1 and Mote VersaIlle 1145 
 l.DTU8 DEVELDPMENT CORP.PANASONIC L.olus.1 ·2-3 .. . .... . ... . .........S 294 

1091wfTrac10<. 120cps, I yr. war. • . s 2% Symphony .. • .. • .. .. .. .. .. .. • • ~20
1092. 10.. carriage, 190 cps . • . • .. • • 375 
 ASHTON TATE 


DBasell • •.• ...• . ... •••. . .• . • • . S 2911

1HAAD1

DiS°1tbRiVE9!>35 DBase 111 .. .. .. .. .. • .. • .. • • .. • • 389 

Ml.CACMICI 

10Moo wlCOnl. f0<maltecl fO< IBM . • • S 535 
 PRINTER S\MTCH BOX 
20 Meg wlconl. lomianecl fOf IBM • • • • 795 
 EXPONENT 
ALPHA OMEGA IBM VUTEK 12 yr. war.) Cenlronlcs Two Swllch ..........S 84 

10 Meg w/Conlroll8f Carel • .. • • .. • •S 545 
 IBM Dos3.1 ........ .. ..... . .. . . $ 65 Vu1ek • Cl>s BOard, '1GB & Com1><1slle Centronlcs Four Swltcll • • . • . • . • .. 110 

20Megw/ConlrollerCarcl •• , • • • • • • 749 5e<ial Two Switch , • • • . • • • • • • • • . • 55 

30Moo w/Conlrolle< Caro • • • • • • . • • • 999 PARADISE ~~;~:(:.~~~~.~~~a/a'.:: :s mi SeriaJFour Swil~h . . . . • • • • • • . . . 79 


ModularGraphlcsCard ... ... ... ..$ 2lili MonograpltlcCatdlHerc. comp,t ... 275
20MeglQrAT ......... •• • • • • • • • • 565 

33Megl0<AT ... .... .. . . . . . .. . . . 11111 	 Module A • • • · · · • · • .. · · • · • • • • • · • 75 AST RESEARCH MODEMS 


~le~. : : ::::::::::::::: : ::: : :~ SlxPsk + w164K&Skleklck ....... S 235 ANCHOR
DISK DRIVES 	 Six Pak + wl:l&CK& Sldeklcll .... .. 265 
 Mark X.11 .•.••• •. • ...• ••• • • ... • . s 210
84K MEMORY UPGRADE 49 

TM100-2 IO< IBM PC . .••.•• . .• . •.•$ 85 64K(9cnip$)200ns & 1sons . ••• .• .••saoo KEYTRONIC8 Express 1200 . . . . . • . . . • . . . . • . . . . 265 

MIT8UEHI HAVES MICRO 


TANOON 	 Gsme "°''- . . . . . . . . .. . . . .. .. ... VolksmodamXll .. . . .. . . • .. . . . •• t79 

PERSYST BOARD KB5151 . ..... . . . . ... . .. . ... . . . s 175 

Y, Ht3tlOK . .......... . .. , •.•.. . S 95 JOOBaudSmarl MOclem . ••••••.• .$ 149
BobHi·ResDlsplayAdaptor..... ..$ 345 MICAOTEKMonochrorneTextP-ar. &Ser... . . . . S 185 

558 OoubleSlded360K •••.... . .. .$ 89 GUADRAM COlorOrsphlceCard ... . . . . •• • . . . 1115 llOOBforlBMPCw/SMll • • •••.••• 375 

0<.iad °"'1!1lly . . . . • . . • • . . • . • • • • . • 1511 Quad Color I Board ••.••••••••.•S 179 'IKHMAA 2400 Baud MO<Jem . . . . . • . • . .. . . • 645 


Exp. Quadboardw/&olK&GamePorl 199 Grapl1icsMash1< .. . ....... . .. . . . S 449 Mie<o MOdemllE ............... 149 


TEAC 	 llOO Baud Smarl MOdem • • • . • . • • • 389 


Drive9 Far Apple a Fnnklin Quadllnk3000RunApplesllonlBM 329 2!i6KMemoryUpg<ade .. .. .. .. .. • 99 Chronograph • • • . • • • . • • • • • . . 189 

MICRQ.SCt 300FO< Apple lti;w/Sflwr ••••.•.••• Call 

A·2 ...................$ 149 
 APPLE & FRANKLIN ACCESSORIES 
A.5ClorUc w1cable .... . .. . 1$ ACCE880RIE8 ADVANCED LOGIC BYBTEMB DISKETIES 
A.5 y, helgh1 tor llE ... . . • • 155 KenslngtonSV$1em Sav&r ........$ 69 ZEngine2.2 . .. .. . .. . .. ....... ..$ 115 PC DIBK.ETTES 

COn!roller Add • .. . • . • . • • • 55 Mas1erpieeeCon1ro1un1t. ........ 99 APPLE SglJOt>l.(Box or 10) ... . ... . . . . . .s 13 


MICROTEK SuperSerial Car~ . . ........ . . ... s 139 DDl.IOllq Box Of 10} . . . • . . . . • . . . . 15 


=~:r::AX ····· ..........s 75 ASTAA 
 COMPUTER CONNECTION 
Obl./Obl. (Boxol IOI .•. .• . • . •.•••• $ HI 

Viewmax 128K extended 80 col. card RFMOdulalot • • • • • · • • • • • • • • · • · . $ 14 SglJObl. wl01skConlainer (101 ... . 15 

lorAPple1 1Ewl64K ............ .s 119 MICRQ.SCI DbUDDI. wl Dlsk Contalne• . . .. • • . . 17 


Bul~SO& Up - Dllt,/Obl. ....... . 1.36ea. 


80col .W;ee;~·k ~;;..;,~ ··11·~; 
 ORDERUNE 
[BOO] 732-0304
IF YOU SEE IT ADVERTISED FOR LESS, CALL 

COMPUTER CONNECTION FIRST FOR LOWESTQUOTE I '°"""""" Ccl'fomal(213) 6315-2809 

We-~~CDOMAIL ORDER: 	 ~a..•.,,....,.
lwl........), - CNdta ... 


1 7 121 S. Central Averue , Urit L Wiret........... - ........... -...Fri. 7 a.m. ca• p.m.
C-.,.94.00.--~ S.C...-.., 11 •·"'- ca 3 p.m.Carson. CaifC"'l'IB 90746 ID-...-.Col--odd ____ ...,_• 'A% -Taa.Al-­
IMll!jKt to• 111" .-.......-. CUSTOMER SERVICE:
aimlllDIUllC'il'___CAW - wfdoln 10 clmyo. Prioeo (213) 835-150815 

~laC.... ~MCil:a.ThloM __ol ......... Man.-. 9 •.m. ca 3 p.m. 
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Vfeattn 
for IBM AT. XT llld compatibles 

supports BIG cistcs 
sectreS lisle data.vt.lln.,._......~ 

lllllilllllc-.ln. 

Golden Bow Systems 
$80.00..,... _ , 
tl.uint•-c--­

lnqull')' 147 

£.\fEWAf{f Insu ranc pl'OVldes full 

replacement of harctv.1ue, media and 


purchibed ftware.As liule <I! S:\ /Ir co1"ers: 

• Fi re • Theft • Power Sur~ 


• Earthquake • ix, ter Dama~ • uio Acoden1 

For mformation or immediate CO\'erJge call: 


1-800-848-34~9 
111 Omomll !·61./-262·0559 

(SAfIJlAR[) 
~IFfll .~HE 

1nqulry 303 

COtNA 

Soure. code lfl1i ng"' • 11 
• your'" d ) 0011ngs • 


• ~1 1 ramo 1nig • 


C1oss-<eler11<1ce llsrlngs • vou• comn"ena 

• usage • sco • 


• A5m Bosic C Pose 
sys1em croH-relercinee co ning " Y 
'"'UJ IM o IOnQ '5 

The Source Locator 
lnlrodUCIOIY Price 529 .95 

800-54J-627J All Olher COii• 
In Coll! &00•30&·7600 C41~ ) 957-0111 

TSF Dept A-3 • 6<19 Mission S 
• Son Francisco. CA 9<:1105 

fnquir~ 33 

Profiler + DOS Utilities 
Pf • 1111 execubOn p.'Ofiler/anatyzef PIOfi samples ­

uon pain 10 build ~ram: an lyter inltracls wii!I 

U5ef to aphicalf)' display hiSlOIJrillll 

1 ATTRIB 6. l(E'IBUF 11 TD 
2 CAP 7. LOCATI 12. TEE 
3 IJfREE 8. MFREE 13. TREE 
4 OOMP 9. MOVE 14 WAIT 
S. OKNUM 10. TAIL 15 XCOPV 

!See oor id in September 1985 issue ol BYTt ror a 
mQfe comCJiele desctlpllon ot the aboYt uliibes.) 


Those 16 u1111tles are pan QI a IOQ!boll d1Mloped by DOS 

ex:perts (Oil! OI wnom ha.$ wrirt!ll articles 1n BYTE) They 


~:e,~ti'!5'~"1{ DOS 2 x I 3 x1111cWno oos 3.1) 

$S9 lor unprotec:ted bln•rles (sources ate avail>llle) 
$10 lo< manual only 

For quk:kest rnpon5e, order whh Vi$alMC by calling 

800.621·2283 ext 912 
In TX: 800-442·5321 eXI 912 

Or send Cllec:i(/money ordet 10 address Ill! 
Add SS shipping IOI biRa.<y. S3 IOI manual only 

(non-USA O!defs. add S12 ror binary, SlO foi ma~ual onlyl 
TX ordefs add 6 1/8'111 sales lax 

PC Network Specialists, Inc 

Dept. 6510. 13109 Ctlandler Drive 


Dalla$, TX 75243 

214--373-2386 


Inquiry 265 

EPROM 

PROGRAMMER 


APROTEll 1000 

ONLY 


00$265.
COMPLETE WITH 

PERSONALITY 
MOOULE 

117 VOLT AC POWER-RS232 

·6 BAUD RATES · HANDSHAKE TO HOST 


ALLOWS lllAD, WlllTI, vtlllfY • COPY 
Comes complete with a CPM . IBM-PC or Apple 
Driver Pro0tam on Oise:. 
Programs tM !ollowinQ 5 Volt 24 Or 28 pon 
~ 2716 ..... I~ 27256, 25n series. 
68764 plus olh<n. Plea.~ Specify Personaioty 
Mod<.- desired with Older. Addit~ Personalitv 
Mod.Jles only $15 .00 ea. Fvlt 1 ye. wernnty. 
HJ !HHH R I All , K,'ol 'lh_I 'H! ofJ f)I{ VV1lllE 

APR1 Jif K 

1UJ' l°ll~Vff\IDi\Ar /\C.,t ) A 1ld 

( 'fl\1f, H ILL 1! I l\ J itJ1fJ --• iJl) ~11111p1n•1 USA 
111 1 , Hfl' 'lH I 'l'• J Vl~A 11t '\Ill lli1hl 3 

Inquiry 361 

Ouelo · 68QQQ ~:~;:~~ent 
~ Toots 

68000/68010 Assembler Package 
As~ IM In Obi 1 h r 't ""'II~ "ll fPn!.f'\' IN?~•' 

C.Ontc,m 1 Mal ola JMuttu•eia a.ssemD'rr ClllbhQ1•on 
~68t\ M ASW .., "41AC::f0!l crO!:!I 1ie.teff"M>:e f\d ur , lo 
m~ U J 1 C'JaUCt S.Yf1\00tl 

Oplimlze<I hn CPIM llO 116 ~ MS-DQS, PC 005 S ~"!> 

Por•1ble Source tn C """' No.. 1 •• 
•htii'ol~, ,,., 

Lattice• 68000 " C'' Cross Compiler 

and Oue lo 66000t6801 0 Assembler Package 


$1095 

63200 Assembler Package 
ONm11eafo'fCP 'l !JO ~SOOS PCOOS 

63020 Assembler Package 
F•'!t' ~ete 5tt Sita: 1 ,,. f -:i' ' MS DOS s /';o!J 

F' r mQol 1 li..Wn\ol! 

coo v Ma oh I rd 

Inquiry 290 

10-90 100 .. 

SS / DD 
so 

51.34 .~ s1 .29.. 
DSIDD 
Soll 

51.63 .. 51.58 ea 
PLUS­ A $2.00 3M Factory Rebale 
Coupon wilh each b<>x , along with 3M's big 
$30.00 rebate tor other 3M products. 

In Stock - Immediate Shipment. 

M.lsterca rd . VISA. Chee or oney Older 


Add S3.00 sh p1119 ch.Jrges pei each 100 or part 

Add S2.50 adO 10llal ror C.O.D shipmenlS 


J m1cJen1S add 6% sales w 

Data Exchange 
Da~ B. M Box 993 
178 Rou1e 206 Sou1n 

Somerville, N.J 08876 

(201) 874-5050 

lnqull')' 98 

STOP WASTING MONEY 
ON RIBBONS 

Get New Life with... 

EBONIZE 

Printer Ribbon 


INK SPRAY 


•Open-• Spaynonli).
Im . I.ti o:y . ~ IOp &USll 


E'HOUGHI«FOR 20 FllB80NSI 

THOUSANDS OF 

SATISFIED CUSTOMERS 

AGREE... ST WORKS 

SE/iHUY$14.95 =-~ 

Inquiry 345 

DYNAMIC RAMS 

41256 120ns S3.15 

v41256 1500s f?'41•X 
4164 sQ.75120ns 

v4164 1sons ct•!df"'t 
128K 55.50150ns 

• E. PROMS• COPROCHSOAS 
21C256 "'°"' $12.951!1147·2 $105.00 
272S& - $ 7.25Bllll7·3 s11 5.00 
:!1128 - $ 2 7581)287-3 ' $195.00 
27C64 io<»o $ 4 25 

•STATIC RAMS 2764 ~· $ 1.75 
Z7J2A _,, S 1.SO6~LP-15 '"'"" U .50 

6116LP-3 •'<In• $ 1 75 • eooo.. cP ~i. A·a•1.,1 • 

l.C.EXPRESS 
1SJM V.liey B C<IV 01 i"""IJl"f CA!117-4e 

PhOtMI!: &1& 2688 ( Fri • 9-S 5111 g..31 

ORDER TOLL FREE 

(800) 892-8889. (800) 882-8181 
cu- ..... ........... 


lnqull')' 163 
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What the world really needs 

isa69cent 


Double Sided, Double Density Diskette 
with a LIFETIME WARRANTY! 

And DISK WORLD! has it. 
Introducing Super Star Diskettes: 


the high quality diskette with 

the lowest price 


and the best LIFETIME WARRANTY! 

In lhe course ot selling more than a m1lhon cl1ske1tes 

every monlh.we've learnedsomething. higher prices don't 
necessarily mean higher quality 

In fact. m 've louncl that a good cits elte manufacturer 
simply manufaclures a good cl1skelte .. no mauer whal 
they charge 10111. (By way ol example. consider that none 
of the btancls that we carryhas arelum rate of g!ealer lhan 
1/ l OOOlh of l percent!) 

In other words. when people buy a more expensive 
a1skene. they aren'I necessarily buying hJgher quahly 

The exira money might be going IQward llash1er aclver· 
11sing. snazzier packaging or simply higher profits 

But the ex1ra rnQney 1n ahigher price 1sn·1 buyrng betler 
quality 

All ol the good manufacturers put Dul agood cl1s elte. 
PenDd 

How to cut diskette prices 
•.. without cutting quality. 

lliow this discovery posed a ddemma. how 10 cu t 1ne 
price of d1skenes w1thou1 lowering the quahly

There are atMM 85 companies claiming 10 tie "d1skene· 
manufacturers. 

Trouble is. most of them aren't manufacturers. 
Ralher they are fabricators 01 marketers, 1alung other 

company'scompooen1s. possibly doing one or more steps 
of the processing themselves and pasung their latlels on 
the finished product · 

The new Eastman Koda dis eues. for example. are one 
of lhese. So are IBM 5 .1· dlskenes. Same for DYSAN. 
Polaroid ancl many, many other lamll1ar cl1s~e1te brand 
names Each DI these diskeltes is manufactured in whole 
or In pall tiy anolher company• 

So. we decided 10 act iusl like the b1g guys. Thal's now 
we would cul cl1skene p11ces.. w11 hout lowering th~ 
quality 

We wQu1d go Dul and find smaller compa11ies 10 manu· 
facture a d1sket1e IQ ovr specilicat1ons •..s~ecdicat1ons 
which are higher lhan most and simply crea1e our own 
·name brancr diskette. 

Name brand c1~ske1tes thal ollered high Quality at low 
!)fices. 

DISKETTE STORAGE 
CASES 

DISK CADDIES 
The original flip-up holder for 

10 5%" diskettes. Beige or Grey 
only. 

$1.65 ea. .20 Shpng. 

DISKETTE 70 STORAGE 
Oust-free storage for 70 5\4" 

diskettes. Six dividers included. 
An exce llent value. 

S9.95 ea. S3.00 Shpng. 

_...t, 

~ 

,,,. • 

HOURS: 

Human: 8AM·6PM Central Time. Monday through Friday 


Answering Machine: 6PM·8AM, All Times 

MCI MAIL: 24 hours II day. 


INCDISK WORLDI 
•' • 

II 
5'14" 5 'I•" •
SSDD DSDD 

.55 ea. I .69ea. 
Qty. so Oty. 50 

Super Srar d1sk.ettH are sord in mul11ple$ ol SO only D~ f11~s are 
.shlpped w11hw te T)"ret slee'l'es. remforce<I hubs, uSfr 10 label$ 
and wr1te·protec1 l.!bs 

Boy, did we get lucky. Our Super Star 
'Diskettes are the same ones you 've been 

using for years.. •withoul knowing It. 
In our searcn for rne low pncecl . high quahty d1skelle ol 

our dreams. we found somethtng even more rnieresting. 
We found lhal there are several manufacturers who 

don·1 g1ye a hoot abcul tne consumer market for their 
d1skenes. They don 't spena m1llrons Qf dollars 1n ad~e1~s-
1ng trying to get y..u. the compuler user. to use lheir 
diskeHes. 

Instead. they concentrate their efforts on turmngout lhe 
highest quality d1ske11es they can.•because lhey sell 
them to I.Ile software put111shers, computer ma11ufaclums 
and olher lolks who (m turn) pul their name on lhem and 
sell them for much higher p11ces to you• 

After all , when asoftware publisher or computer manu ­
tacturer or dlskene marlctrer puts their name on ad1skeue. 
they want 1t to wor ume afler time. everyume. (Especially
software publishers who hawe 1he nasty habll ol copy­
prolecting their originals!) 

HOW TO ORDER: 

ORDERS ONLY: 
1·800·621·6827 

(111llU11ois: 1·312·256-7140) 
INQUIRIES: 

1·312-256·7140 
FOR FASTEST SERVICE, USE NO·COST MCI MAIL 
Our address 1s OISKOAOEA It's a FREE MCI MA.IL 
leuer No cnar~e to you (S11ua11on perm1t1mg. we u 
ship these orders m 24 hours or less J 

SHIPPlNG: 5\; • & J\;• DISKETTES- Add SJ.DO per each 
100 or lewu C11skllnes. OfHEll ITEMS: Acid sn1pp1ng charges 
as shown on addi1100 to or~e< sh1ppong charges PAVMENl: 
VISA. MASTERCARO aoo Prepa dorde1s acce111ed COO OR· 
DEAS: Add addll1ooal 55 00 spec1•I handl•ng charge APO,
FPO. AK. HI & PR ORDERS.: lnclWe sh111Dm~ cllilrges a.s 
~oown aflll add111ooa1 St. ol total order amount to c011er PAL 
a.111hnwraoce We snip oo1y lo Unned Slates addresSfs excep1
for thOSf listed aDOve. TAXES: llllnoas residents. add 7llo 
sa es 1a1t 

MINIMUM ORDE.R: $35 00 

Super Star 'Diskettes. You already know 
how good lhey are. Now you can buy 

lhem.•.cheap. 
Well that's the story
Super Siar d~s eHes don 't roll ofl the boa1 from Pago­

Pago or erneige ham a basement plant 1us1 east al 
Nowhere. 

Super Star dis nes have been aiound tor years aM 
you 've used them lor yeais as copy-protected software 
orrg1nals. unprotected orogmals Sometimes. deoend1ng 
on which c,ompu1er you own !he system master may have 
been on aSupe1 Star dis elte And maytle morn lharionce. 
you've bought abox or 1woor more ol Super Siar d1skenes 
w1lhout knowing it They 1ust had some "big· company's 
name on hem. 

Super Star 01ske1tes are good So good that a lot ot 
ma1Dr soltware publishers computer manuJaclurers and 
other d1ske1te marketers bu hem 1n lhe lens or hundreds 
of lhousands 

We buy them m lhe mlll1Qns 
And than we sell them lo you 
Cheap 

When every little bit counts, 
it's Super Star 'Diskettes. 

You've use~ lhem a hundred limes under d1Heren1 
names 

lliow. you can buy the real McCoy,the same diskette 1ha1 
major soIIware publ.1shers, c.omputer manulacrurers and 
d1ske1te marketers buy and call their own 

We simply charge less 

Super Special! 

Order 50 Super Star 01skeUes 
and we 'II be happy to sell you an 
Amaray Media-Male 50 lor only 
S8.75. shipping included a lol 
less than tile suggested retail pnce 
or S15.95 

Regular DISK WORlOI price: S9.69 ea. 
1 S2.00 ShpnQ. 

The Super Star 

LIFETIME WARRANTY! 


Super Star D1sket1 es are uncond1t1onallywarranted 
against defects mor1gmal material ancl workmanship 
so long as owned by the original purchaser Returns 
are s1mple· 1us1 send the defecuve d1sket1es wllh proof 
of purchase. pos1age·pa1d tiy you wllh a short exp1a
nation ot lhe pr,otilem . and w ·u send you!he repl~ce 
menls (fnc1den1ally. coffee stained d1ske tes and 
diskettes with slaples dnven lhrough them don·1 
qualify as "derecuve· ) 

WE WILL MEET OR BEAT ANV NATIONALLY 
ADVERTISED PRICE 


ON THE SAME PRODUCTS ANO QUANTITIES 

SUBJECT TO THE SAME TERMS ANO CONDITIONS. 


629GreenBayRoad 
Wilmette, Illinois 60091 
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rBM PC• COMPATIBLES 
AND APPLE He• 

AOMDISK Is a n EPROM d iskette a nd 
dlsAc d rive emulator. 

• 	 Dl~kleSli conttol ana communic<J11oris 
~yscems 

• 	 Dedicated workstauons IQ< ompro\IC'C 
ptodUC!Mty 

• 	 Solid $£,au.· rel1ab•hl)I ilfld petfoan«nce 
• 	 Self conta1ned control ana EPROM 

ptogram crrcultry 

• ec ...rn< DOS.,...,,.., ~~J 
ROMDISK P<>1 PSOKI S-<195 ­
ROMDISK l'C-2 (360KI S59S "'5'1" 

ROMDISK A for //e !M4KJ S349 __, 

CURTIS, INC. ZZ Red Fo x Road 

Sc. Pa ul. MN 551 10 612/ 484-5064 


· rsM I'C .trld ~ oos r\ ,, rt'tp11f"ff'{f ~~~ tdc."'mr1r it Ol •BM 

COrpOtt'ltni M\ DOS 1\ •• ·~ 1\-tt'l•"l-l tr.~r·rf'\tr of 
M trO\Ol'I COlpotdt.IOfl. Apple' /Ir 1~ 1, icqt\lerect 
tr.ldtml.'Jfk of ~le! ~Cf Corpo•.:it1on 

Inquiry 91 

Macintosh'" 


5121 
,.~.-. 

$1995 __... .,........_, ....._. 
-~ c...,.-. .... 

Inquiry 267 

• Mulci-u er Database! 
• Powerful! 
• Multiple Op rating 

System Compatibil ity 
• Attractive De ler 

Priongl 
• FuU Dealer Support! 

Dealer lnqumes Invited 

)4000 ft'/ '<J'•!f.Jh Ro.i;.l 
Sou1t1lrelcl. ~o<t11l},lll 48034 USA 

IJl31 357-2345 

• Ill~ PC1x r COMPATIBLE IA MOS l no~ SI 
• COW'lECIS BE IWEEN KEYBOARD ANO Ht{ PC 
• 	 0 CARD SLOr REOUJREOISIMP~E INrERCOONECl 

CUS IOM SOt IWARE DRIVERS flE(JlJJRE D 
• HIG~ flRST AEAOR~ r 
• Rlf\OS /JOI MAI ~ & PRt 1£0 BAR COOf lAl!ElS 
•coor 3 Of 9 IFRLEAVfD 2 Of 5 UPC 
• AUIOMArlC BM COllf SHECllON 
• AUDIO A D VISUAL I CA fORS 
• Rf AllS l~tl Al l!NO LOW SHY LAl!rLS 
• 	 ~lfCllSEl FC IABHOPI S$495 
• SElf TESI OtACllOSltCS ea. 

PC/ MS DOS BAA CODE PRINTING SOFTWARE S79 en. 

AMERICAN MICROSYSTEMS 
p .o. eox noss, . RIC,HAROSOH. 'rX. 1SOIO 


1· ·1 11•7)13>4 •9889 ­
~ 1111.UTDl(;UU:;I ~YllA .t.CCl:•TR ­

PROFESSIONAL 

CONTOURING 


Mainframe Contour Mapping 
for your PC 

ot ju t OJ10ther gri.dding paekoge. and no polynomi­
als ninning wild . TRIMAP is lhe PC implcmc;ntalion 
or 5Qfiliisde<11Cd contouringalgorilhms used in multi­
kilobuck geophysicallgcologk•I package over the 
la 1 10 years. It honors al l data points tgnddi11g 
paekagescan"C)anddoes nor inu.xluceanifici.J 51:areh 
~-· Runs under M -DOS with 2S6K and 
support• HP 141SA. HP 1580 and other ploners. 
Your valuohlc data ckscn1C$TRlMAP' prore>siona.l 
qwi.lity . 

ONLY $800 

CONTOURSOFT CORP. 
Phone (403) 420·6017 


(Head Office) 

or write 


3212 West 133 Avenue 

Brnomllald, Colorado 80020 


Inquiry 86 

IBMAT3Mb 

COMBO CARD 


WIDI wm1ME WARRANlY* . 

- . 

ThctJM..t~ c...d-an P f'lU "P "' 
3Mboladded mnnory phu added l/O ~ 

~lrooll "OJJI Alil"""""Y•,..,rmlll • fllM NOlr'l"'· 
ilJle • l'mll!I flxt • Stml IUt • si- • SupfloRI I~ It!$ • l"" 
l\IPW! . Pam· ~Sbr>llrd ·St>lrl~~·~ 

fJ111111W •lh IN RA.\l S<ml and Pmiicl 1'1111 5199 
,.<!'RI.II r.i-r- c:zd ~ $109 
/dJitJorgJ It\~ ,Qibhlt >t out ""'pia5 ontER ADO ONS ~ 
~ Ood, SllJCRA.~ Cardl st>'*"' RAM C.nllb PfO w ~ 

&Apparat.lrc. 
#IOCM#COll'NG~JllGOll~Olil"'°' · _.._._ •o..-.w . >'fl 1· )/!41 .1 

<llllf.lll:-:G 1-'ll IWMER L'RlllM.ITION 
8001525-76 

Sio1•u1°"""&0oe. 1-0.,•/l<Wi .,Ualb!J)ln<l, I 

Inquiry 27 

DATA ACQUISITION TO GO 

INTERFACE FOR ANY COMPUTER 


Connects via RS-232. Built-in BASIC. 
Sland alone capability. Expandable. 
Battery Option . Basic system: 16 ch. 
12 bit AID, 2 ch. DIA, 32 bit Digital 1/0. 
Expansion boards avai lable. Direct 
Bus units for many computers. 

SPECIA.LJSTS '"" PORTABLE APPLICATIO""S 

(201) 299-1615 
P.O. Box 246, Morris Plains, NJ 07950 

ELEXOR 
Inquiry 128 

\ 
/ 
~ 
KEYBOARD PROTECTOR 

Rt'm !J>s In p/a during k"Yboard use. Prewnrs 
d1>n1age from liquid spills. dusl , "•hes. elc . Fus 
llkr a oecond skin , excelleor leel. Available for: 
IB M·PC . AT. Apple (alO. Compaq, Model 100. 

8201 . 64. Zenith 150. DE • Kaypro and 
tHariy others. 4'nd $29. 95. check . M .0 .. Visa 
& M C oclucll> '"'1>· darr. Spt!Cily computer type. 
Dealer lnquiri.,,; invi,.d. "'" brochure ava I. 

Merritt ompulet Products. Inc. 

2925 LBJ Fwy. #180 I Dallas, TeKas 75234 


(214 ) 942· 1142 


Inquiry 216 fnqulry 60 Inquiry 260 



Super Disk" 

Diskettes 
Now...Diskettes you can 
swear by, not swear at. 
Lucky for you, the diskette buyer, there are many diskette 
brands to choose from. Some brands are good, some not 
as good, and some you wou Idn't think of trusting with even 
one byte of your valuable data Sadly, some manufacturers 
have put their profit motive ahead of creating quality 
products. This has resulted in an abundance of low quality 
but rather expensive diskettes in the marketplace. 

A NEW COMPANY WAS NEEDED ANO STARTED 
Fortunately, other people in the diskette industry recognized 
that making ultra-high quality diskettes requ ired the best and 
newest manufacturing equipment as well as the best people 
to operate this equipment. Since most manufacturers seemed 
satisfied to give you only the everyday quality now available, 
an assemblage of quality conscious individuals decided to 
start a new company to give you a new and better diskette. 
They called th is product the Super Dis/<. diskette, and you're 
going to love them. Now you have a product you can swear by, 
not swear at. 
HOW THEY MADE THE BEST DISKETTES EVEN BETTER 
The management of Super Disk diskettes then hired all the 
top brains in the diskette industry to make the Super Disk 
product. Then these top bananas (sometimes called floppy 
freaks) created a new standard of d iskette quality and 
reliab ility. To learn the "manufacturing secrets" of the top 
diskette makers, they've also hired the remaining "magnetic 
media moguls" from competitors around the world. Then al! 
these world class, top-dollar engineers, physic ists, research 
scientists and production experts(if they've missed you, send 
in your resume to Super Disk) were given one directive ... to 
pool an their manufacturing know-how and create a new, 
better diskette. 
HOW SUPER DISK DISKETTES ARE MANUFACTURED 
The Super Disk crew then assembled the newest, totally 
quality monitored, automated production line in the industry. 
Since the manufacturing equipment at Super Disk is new, it's 
easy for Super Disk to consistently make better d iskettes. 
You can always be assured of ultra-tight tolerances and 
superb dependability when you use Super Disk diskettes. If 
all this manufacturing mumbo-jumbo doesn' t impress you, 
we're sure that at least one of these other benefits from using 
Super Disk diskettes will: 
1. TOTAL SURFACE TESTING · For ma•lmum rehab•hly, and to leo.sen lhe hk.ehhood ol 
d•sl< erro<S. 11 d'skelles must be totally su!face tested. At Svper Disk. eech diskette 1s 
l OO"a surlae& tasted S11pt11 Dtsk is so p1ekyln thfl1r testing, they ov·@n resi lhe 1racks that 
are 1n between the regutar tracks. 
2 . COMPLETE LINE OF PRODUCTS · For a dtSk81l8 10 N us fu l to You and your 
compu1er. 11 mus1 bf! compatablff phy.;ucally Super O-sk has a., &nitre tin ot s•~. -1nch 

d1ske1tes for your com puter 
J . SPECIALLY LUBRICATED DISK · Super Dlsl! u&es a Sl)eC•al o~lde 'ubrica~t who<:.!'> tS 
added to the base media In lhe prodtJcllon ot lheir d1s:kette-s. ThlS Olv@S you a b&ltiU dtS 
drive head to media contac1 and io"'11e• head and disk tile. 
4 . HIGH TEMPERATURE/LOW-MARRING JACKET · A unique high lemperalure and 
low mernng 1a1myl 1e.cket .a I tows \1$0 ol 1he~r s:u·Qd vet wne re other d•skel tes won·1 work_Th 1:s 
spec11t 1ackel is more ogld than 01her dlskeltes and helps eflmlnal dust on ll'le jacket. 

NOW•.. NAME BRAND QUALITY AT SUPER CE PRICES 
Now, you can buy Super Disk brand diskeues directly from Comm uni· 
cations Electronics al prices less than "unbranded" generic disket1es. 
Your data is valuable, so why lake chances using a diskelte that could 
be so unreliable lhat the manufacturer refuses to put their name on it. 
To save you even more. we also offer Super Disk bulk product where 
100 diskettes are packed in the same bo wilhout envelopes or labels. 
Since we save packaging cos ts. lhese savings are passed on to you. 
Diskette envelopes are also available from us. These super strong and 
tear reslstan1 TyvBk envelopes are only S 15.00 per 100 pack or 
$160.00 per 2.000 pack. Use order# TE·5 and specify quantityol SW 
diskette envelopes. 

QUANTITY DISCOUNTS AVAILABLE 
Our diskeltes are packed 1 O disks to a car1on and 1 O cartons to a case. 
The economy bulk pack is packaged 100 disks to a case without 
envelopes or labels. Please order only in increments of 100 units for 
quantity 100 pricing. With the except ion of bulk pack. we are also 
willing to accommodate your smaller orders. Quantities less than 100 
units are available in increments ol 10 units at a 20% surcharge above 
our 100 unit price. Quantity discounts are also available. Order 200 
or more disks at the same time and deduct 1'lb; 300 or more saves you 
2'1b; 400 or more saves 3'!b; 500 or more saves 4'1b; 1,000 ormore saves 
S'!b; 2,000 or more saves 6%; 3,000 or more saves 7%, 5,000 or more 
saves8'1b, 7,500 or moresaves9'!band 1O.OOOormoredisksearnsyou 
a 10% discount off our super low quantity 100 price. Almost all our 
diskettes are Immediately available lrom Super Disk. Our efficient 
warehouse facilities are equipped to help us get you the qualfty 
product you need. when you need it 

SAVE ON SUPER DISK " DISKETTES 

ProdYct De1Crlpllon 


5'/•" SSSD Soft Sec1or w/ Hub Ring 6431 · ZH 0 .74 
5'1•" Same as above. but bulk pack w/ o envelope 6437·ZH 0 .54 
5'!.' ' SSDD Solt Sec1or w/ Hub Ring 6481·ZH 0.84 
5V•" Same as above. but bulk pack w/ o envelop 6487·ZH 0 .64 
51'' ' DSDD Soll Sector w/ Hub Ring 6491·ZH 0 .94 
5"•· Same as above. but bulk pack w/ o envelope 6497·ZH 0.74 
511, .. 0$00 Soft Sector w/ Hub Rmg (96 TPll 6501 ·ZH 1 49 

SSSD"' Single Sided Single Density; SSDD"' Smgle Srded Double Density. 
DSDD"' Double Sided Double Den My: DSOD"' Double SidedOuad Densi ly 
TPI "' Tracks per inch. 

BUY YOUR DISKETTES FROM CE WITH CONFIDENCE 
To get the fastest deliveryof your dlsketles, phone your order directly to 
our order desk and charge it lo your credit card. Written purchase 
orde rs are accepted from approved government agencies and most 
well rated firms at a 1 O'lb surcharge for net 1 O billing. For maximum 
savings, your order should be prepaid. All sales are subject to 
availability. acceptance and verification. All sales are final. All prices 
are in U.S. dollars. Prices, terms and spec1ficalions are subject to 
change without notice. ASS.00 additional handling fee will be charged 
for all orders with a merchandise total underSS0.00. All shlpmenls are 
F.0 .6. CE warehouse in Ann Arbor. Michigan. COD lerms are available, 
in U.S. UPS areas for $5.00 extra. and are payable with cash or 
certified check. Michigan residents add 4% sales tax . 

For shipping charges add $6 .00 per 100 diskettes and/or any 
fraction ol 100 5 1/• ·inch diskett.es for U.P.S. ground shipping and 
handling in the continental U.S. For 1,000 or more disks shipped lo the 
continental U.S .. sh1pp1ng charges are $3.00 per hundred diskettes. 
UPS 2nd day air rates are three times con tinental U.S. rates. For 
Canada, Puerto Rico. Hawaii. Alaska. or APO/FPO delivery. shipping is 
three times lhe continental U.S. rale . 

Mail orders to: Communications Electronics Inc .. Box 
1045, Ann Arbor, Michigan 48106·1 045 U.S.A. If you have a 
Visa or Master Card, you may call and place a credit card 
order. Order toll-free in the U.S. Dial BOO·USA·DISK. In 
Canada, order toll- free by calling 800-CA 1 · DISK. If you are 
outside the U.S. or in Mich igan dial 313-973·8888. Telex 
anytime810·223·2422. Order your Super Disk diskettes now. 
Copyright 1 85 Commumca11ons El ctron1c s In<: Ad •0801B5·ZH 

Quanti1y 10,000 
5. REINFORCED HUB RINGS · Stenda<d on all Super Disk mlni-dlsk5. lo 5lrenglhen lhe 
cet1 te1 hub hole Tnrs increases the life of 1tiedis.k to.save you mon.e!t and ncreose O\le1an 
d1s1<e11e re11ablhly 
II. DISK DURABILITY . Supltr Disk disk8118S Will beal Bil rnduSlry standards lor rehabihly less than 
since they will QtYe you more then 75 ot lhe onginal $ignal ampFfludie rema•rung even 
alter an o·•erage IWe•bui S-50) ol 3-0 million pass s. They are compallble w11 h ell rndyslry 
specltlce11ons 8$ es1 blished bv ANSI, ECMA. ISO. IBM and JIS. 
7 . CUSTOMER ORIENTED PACKAGING ·AllS11perOls~dis1<sar packag,ed 10d,sk.slo 
a caflon and 10 carlons loa case The economy bulk pock lspacl<agl!d 100diskstoa case 
w1thou1 enYelopes o• lebels 
8 . LIFETIME W.CRRANTY ·II all else falls. r m mber. alldisl<s made by S.11per D•• Inc., 
h&•e a lifel•me warran1y. II any Sull•• 0..tJo; disi<elle !alls 10 mee laclory speclhca1o0ns. 
Super D1slr Jnc. wlU replace th&m under the terms ol the Super D1slc warran1y 49C
9 . SUPERB VALUE · With S.upll!t Disk's automalfHI pioduchon line. htgh-qual•t)'. enor~ 
fr&e dis.ks .a re )'OtHS. wnhoot 1ne high cost. 

a diskOrder toll free 800-USA·DISK 
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CORONA POJtrA.DU: P 
lac:hldH 1s.vo.sr11it q r t.1L. PC tvtoil k PC PAL 

l'tJLLY 19M PC C0 i.JPATI9LE 

ua ... t liD ..,.,, '-"'- 1t.1-.I..~•• ,...,'"''• i•ih••1t. f'Hfl- f'Wt11.t 

l11r0 ts.ill RA}IJ UJ11Hlldlt I• fJli RA&l a .. Wl'"l, Hna• !Nd. ,_ , 
.u"r ,..,~ '"''"-~"' 18.W rcfl"M '"" u,...rJJ H ,,,., udnff 
lllF.,,,..~, 

W/ I l'lom 
W/ ltlo.,, , , .. 
W/ I n...., ~ IO Mb fl....t Dlol. ... 
W f I,....,.,. • 1""11> f/>MI D .•• 
W/ I r..pp, " JG"lh H...J D" , 
="""11-cvt S'Adi 1J .,1 4ilitP, &crpn-d,,.... 

.......... KX·IC'1.U 120c,..1 I .. 
P--• KX~ Hr.Ill l lDc:p.~m.!61.. . 
Pa.M11..1t KX-IWl L ,..1.Ucel) 
't hi P-ltl Pv-.15'1. 
T bib<.. P-UI 1.-n.Jf l'.r l. , 
Tcwh.b.I. P·I 0 !11rit11J .&c Cnpliiu•• 
•><> RONA US~ll l' lllNTCll .. , 
DA_l§Y I.A l!.ll (D l.11.blo Cc.apadble) .• •• 

111111.00 
U9$,00 
IJl'.So..00 
IMol.00 
:U9 .OG 

!115,00 

290.00 
41H.DO 

l d .00 
l~O!l . 00 
141­ U...OO 
l >t t.00 

~.'l~..00 

:etJ...00 

tl'lt.IMdi.la llehny - S.alidacUa Gunnllfed- f.U :S111ppor1 aad 
~talat.e_1HMll 1.,_ hl!iJpt.1/tJ~tHJ"ltl . 

NJ RO "PLC 
(fl •JUl­ _,f< 

I .U~T.Xffl'Jlt 

o\fHlO'Card' "' \ rl• • C .0 .D. .2"D bi'l:""'1UJ f'w- ,.,....,.,.,d 0.rd'!!f'll· 

Inquiry 21) 

DATA SWITCHES 
SHARE C0mpu.111ra.. priAttrt.. 
~ pi1ri1r ~ or ·Nfial ~ 
eltMINAJE l;llble ..WIH>P4"'1 
I UPENSIYE 11111-.y lo ""4'11110t\ 
COMPATIBLE WIU"I 
1ncomputi'f11 

--Schoolo.. .._...WE AlSOOFl'ER
..:;iliiiiSrii'"---. Dat• s~n••1~ Line Drn1era:, 

ModilJms...Pt~oc.ol~...... 
P11t l•I .. s.ti1i Corw-..0."1 

C..blft, Comp\ll.,.., Pt1nl"'1, 
Drll~ On\lft, tllnd '"°'9 

AUTOMATIC • CA!lt.ETAKUI ' ' itdul h:ir a bulifteO DI 
K~l lOt,,1re•P'WlTet 0t l"OOl!ffto1~ m1,,., computtil 
Opet\lllJ!Oft; ii fully .IUIOfNlil:.IC w1 1i"i no IOtf'waNI fWlill fl!CI 
Pat11llt11 Of' Senlt A chl.nflie - S35 l!I c,,arM'liltl - S395 
MANVAIL • HAAOSWtT'CH bi ~r•tfd Wtl'1 lhl fho ol • 
J Vll•fCh 2 2 en(I l 4 modllis a11tlw i utla~• ll;()mm~n· 

'"'""'S.ri•I ti · S:S9 1 4 • '1 99 22 • $109 l 4 • $16t 
Pa let l~· S9!l 1 4 · $1 22 • 1189 2 • · ~19 
1. ED and ~ -, prgltcllOn on Mrllil mootlli Md S20 

CODE AC11VA TEO · PORT£R corinec.'l& one cornput« to 
tru.1111 lepet1pN!t11l1- AMmwafleodeMlt1cum. 1P1f'•ph1nt 
P•r 1a1 or Sena! • cbannett - $29S &channeb • ·sa 
8u14•r 004JOn M • $1 DO 25SK • $2'50 

~£M01E .. 'fELlPATH c:onnec:•• muH1plto ·l;OfT'l.PU't«flo ~o 
irnulllple pei~r•lt " seleclat•I itKt't C0111pu.tl!r Of' teffllll'\AI 
cnoot.ea vp to • Pl• 1pMrlb and d~•ar•· Olay 1Y1t1.1.1 
441 -. SA Q5. .t ll - S~ M IK10l! - S39 

==~~ 9'--· ie:-·- ­ ---­1105£ ELECTRONICS (713) 2.0-7t73 
_..O...O:llGS7 • MC6'¥"1A~ 

HOUttON, f'I 11214 h9IH ,...... llWlilff 
CA.LL US ~Oil ALL YOUll IHTE~AC~ NUOS 

Inquiry 299 

SIBEC51 
8051/52 DEVELOPMENT BOARD 
8051-Based Single-8oild Computer witl 
Monit IOebugger

IX 94 2,&.pin byte-wide 
socliels; rnonilo! wiQ 

program EEPROMS. 
• erlect lor System 
OM!opmenl and.. :::~ 

[IBinary Techn~~~g.y 

-· 

1111 PC/TEK 4010 
• El\.1100-4010 ror IBM PC. XT. AT 

Ti'J.tn~ru: 40/() l'mu/a11't111 

171()} r mu/111u111 $249 
P1<tW'r'jil~· 

H•x_li rr.iululwn lmr:ll"tlJI" 
llflfH•ru IBM, IBM t:r11ta11< , I. 

H n:ulr mill Tr'('""" 

• EMlOO for IBM PC. XT. AT 
V17Ql rmlll'111mr 
Filr Trmufi·r 5149 
/J2 Colum11 "''"'"' 
Cv /(}r SMppmt 

FREE vn20 UPDATE 

Diver: ·ified Computer 
Systems. Inc. 
1775 /r/~ A•'r'. , rm~ 18 
/JQulJ~r. CO 80JO/ 
(JOJJ 447-92 I 

Inquiry 119 

0 
· ­

emissiOfl 

"

Eiimm1M Slrobe, 

. and eye lallQtle 
O M'1dl! w11h ltad/Soan­

t...,, omprewiitod gli>s 
hatSIOllS X"l"I' 

0 Av..i.oie n - llocay 
Iii'""" .. moditJi1 decayl'tio_..._.,.""
Siniard Ill finl>e) 

D HlQMJOtllta!lt ­
dall< '-!llilSSlhll illst> 
Wl•UV lldiil.., 

0 Ta lace ii olcllod lo 
..... ;1¥• 

Now. yQj can Wiiy IV 
Qfade yQl9 ITIQM(lf 10 ... 
cedf.uo'opeilll•1ano¥d51or 
jMn!SllltlCI nl cclol •Ill 
li.. mtallalklrl 01 A I.Mfr 
ior'St etoir Sou-v.....­
CRT! A'"1lal>lo for the TRS· 
80." Toie\l_.'_l(aypfo.~ 

Hoth."" DEC,• «n<th,. 
lllM PC." ApPe Ill'" i'1d I 
wide V¥iely OI omor 
mlllli!OfS 

TO ORDER: 
CAll 800 
221-7070 

llT mARYmAc INDUSTR•Es (_ 


800-231·3680 


Radio Shack TRS-80'• 

Ep•on Priaten 

People You Trust to 91ve vou tne very t>est 

•!..-st 
Oi8COUnt 
Prices 

• Aallabla 
Service 

•Quality 
Products 

'1\tW*f'S /Mgl# ~ llAJlotized ~dH/K' 
22511 Kat\I Fwy.• KatV IHOUStOnJ Texas 77450 

17131 392-0747 Telex 7711152 

maxell DISKS 

l Ir r 11 ~ t ..... ARR,\~; T't 

TIRED OF WAmNG 

FOR SERVICE AND PRICE? 


9 out of 10 SURVEYED 
DISK BUYERS PREFERRED 

NORTH HILLS 

#1 IN SERVICE AND PRICE 


1-800-328-3472 

Formatled and hard sectored disks 
rn stock-Dealer inquiries invited. 

COO, VISA, MASTERCARD 
All orders shipped within 24 hrs. 

~ N{ 

NORTH HILLS CORP. 
INTERNATIONAL 

3564 Rolling View Dr. 
White 8e4r Lake, MN. 55110 


MN. call coll ct- 612-170·0485 


l:J !ti~ ill:I i~ ifj 
Pinwriter P-2 (180 cps) .. $ 485 
(wllnlerface & Tractor) 


Pinwriter P-3 (180 cps) .. $ 685 

(wllnterface & Tractor) 


Pinwriter P-5 (290 cps) ..$ 925 
(wllntertace & Cut Sheel Guide) 
ELF 360 (16 cps) .......$ 380 
2010/15/30/50 (20 cps) .. $ 605 
3510/15/30150 (35 cps) .. $ 960 
8810/15/30/50 (55 cps)..$1365 
Optional Forms Handling 

Devices ......... ... CALL 

QUALITY PRINTERS 
8415 Cement City Rd. 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 

Inquiry 285 

6809 
Single Board Computer-

Inquiry lb lnquky 207 Inquiry 363 



CALL 1-800-245-2235 AND YOUR SEARCH IS OVER 
low or jces GROUP PRICEDSPECIAL EPROMS

64K DRAM 2708, 2716. 2732,
FULLY FUNCTIONAL 2764, 27128WITH SLIGHTLY 

SHORTER LEADS 250NS 3.50 
300NS 3.00200 NS OR FASTER 
350NS 2.754164 .45 450NS 2.254416 .90 650NS l.75 

AOC..o804 3.50 
~ rM 
A00&809 3.50 
Tt082 .50 
AYS.1013 1.50 
AYl-rtrl ,... 
TIL117 .50 
MCl414 .70 
1400-100 2.00 
1420-55 2.00 
MC1458 .40 
MCU1J M 
..c. ­ ... 
llC1'1t .50 
,DfTN S.00 
UL N2003 .50 
2006 .70 
00201 .25 
ULN2074 2.00 

GROUP PRICED 
LOGIC-TTL 

74XX, 74LSXX .25 
741XX, 74LS1XX, 74SXX.35 
742XX,74LS2XX .50 
743XX,74LS3XX .50 
74S2XX,74S3XX .60 

CA3054 .so MM5060 
LM308 (8 pilt) .so MK5116 
CA30IO (8 pi!IJ .so TMS5220 
Ut310 (I pin) 1.00 5257-450 
U13l1 (lpinJ .25 lMS31 b8 pin)
Ullll L?S lMS55 1 

GROUP PRICED LOGIC 

ECL lOK 1.00 
ECL lOOK 5.00 
CMOS40XX .25 
CMOS45XX .50 

3.50 75107 .50 
.25 75110 .50 

5.00 75113 .so 
.50 75138 .so 
.75 75141 .50 

12.00 75150 .50 

MCl40 
MCl506 
1641 
DS8820 
DS8832 
DS8833 
....1 
MB8174 
Arwlft 
AY3-8912 
8T09 
8Tl4 
8T20 
8123 
8124 
8126 
8128 
8137 
8138 

.75 
J0.00 
l.00 
.50 
.50 
.50 
.50 
.so.... 

2.00 
.so 
.50 
.50 
.50 
.50 
.50 
.so 
.so 
.so 

2101 -250 
2102-450 
OG211 
2111 -2 50 
2111 -450 
2'Jf4-150 
21 14-200 
2114-250,,.,... 
2114-450 
2115-70 
2118-120 
2118-150 
ZUl-200 
2125-45 
2141-150 
2147-45 
2147·55 
2147-70 
2148-55 
2149-49 
X2212 
MPi2222 
25L 2519 
25$10 
25518 
2'132'...SO 
2651 
2661 
26LS31 

.50 

.so 
LOO 
1.00 
1.00 
.tO 
.80 
.80... 
.50 

3.00 
1.00 
.75 
.50 

3.00 
.80 

2.00 
2.00 
2.00 
2.00 
2.00 
l .00 
.75 
.50 
.60 
.60 

2'.21 
4.00 
4.00 
l.00 

1.11324 
03232 
D3242 
Ul3302 
3341 
MC3346 
F3357 
t.M339 
MC3401 
MC3403 
3441 
3450 
3453 
LM348 
3486 
3487 
351 
LF353 
DS3612 
M83614 
3900 
3906 
LM393 
LMJ93 (8 pin) 
40161 
MC4024 
4027-2SO 
4027·300 
MC4044 
4044-200 

.25 
l.00 
4.00 
1.00 
2.00 
.70 

1.50 
.45 
.50 
.50 

1.00 
1.00 
2.00 
.45 

1.00 
1.50 
.25 
.50 
.50 
.75 
.75 

1.00 
.35 
.50 
.80 

2.00 
.35 
.35 

2.00 
.80 

NESS5 (8 pin) 
HE558 
LM566 
MSM5832 
MM5837 
NE592 
..,,.,00 
1n•120 
tfff.1•............ 
....1• 
MPQl502-1522A 
6802-..... 1111 
6840.. 
68SO 
6852 
68A10 
68A21 
68"45 
6BA52 
68809...,,
68845 

.35 

.75 
1.00 
2.75 
.50 
.25 

Z.00 
1.71 
1M.......... 
1.00 
2M 
2.SO 
2.00,.. 
.n,... 

2.00,... 
2.00 
2.00 
l.25 
2.50 
2.50 
2.50 
3.00 
S.00 
3.00 

75154 
751'0 
75161 
7524 
7S322 
75365 
75427 
75450 
75451 
75452 
75453 
75454 
75461 
75462 
75497 
0711 
8017 
8031 
8056 
8080A__, 
8123 
82DO 
8202A 
1112 
8216 
8220 
8224 
8226 
8234 

.50 

.so .so 
J.00 
.so 
.so 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.so.... 

1.75 
5.DO 
4..00 
.75 

&.00 
I.DO 
2.50 

14.DO 
1.00 
1.00 
2.00 
S.00 
2.00 
1.SO 

"'9211 
9312 
9314 
93.21 
9328 
9338 
93419 
93422 
93425 
936 
93L22 
931.24 
93t.422 
9lS16 
93546 
93SU 
9401 
9602 
9614 
9615 
96L02 
96LS02 
TMS9900 
TllS990l 
TMS9904 
TMS9914 
lMS9918 
lMS9980 
28001 
ZIMCllCI 

5.00 
.80 
.60 
.75 

l.00 
l.00 
3.00 
3.00 
3.00 
2.00 
.50 
.75 

3.00 
.so 

2.00 
.IO 

5.00 
.75 
.75 
.75 

1.50 
l .SO 
3.00 
l .50 
3.00 
3.00 

20.00 
10.00 
7.50 
2.00 

26510 
11ot·IOO 
2708-550 
21121·200 
FSA2719 
27503 
AM 2901 
LM2901 
AM290l 
AM2905 
Q2T2905 
LM2907 
Ul2907' pin)
FP8,290
AM 10 
AM291l 
Ul2917 
AM294G 
UDN2957 
AM2965 
AM2966 
Ul301 (8 pin) 
lP3040 

.60 
I.GO 
2.00 
S.00 
1.25 
.50 

1.00 
3.00 
5.00 
1.50 
l.SO 
1.25 
1.25 
.75 

5.00 
5.00 
l.25 
2.00 
.50 
.75 
.75 
.25 

5..00 

4044-300 
40l.45-450 
TMS4050 
TMS4060 
004104..................................... 
4164-120 
4164·150 
4164-200 
41~ 
MB425 
4332-200 
4416-150 
..,1-SHQAL 
MC4741 
IHSOlO 
IH501l 
CRT-5027 
CRT·5037 

.50 

.50 .so 

.50 
1.00... 
.n 
M...... 

l.75 
.95 
.85 .... 

2.00 
2.00 
1.50 

..IO 

.75 
2.50 
1.25 
3.00 
5.00 

6Nl38 
M97052 
umo 
Uo1733 
LM741 (8 pin)
LM748(8 pin) 
74COO 
74FOO 
74f04 
74F08 
74fl57 
74f245 
74F32 
74f373 
74f374 
74f374 
74F74 
74HC138 
74HC244 
74HC245 
74HC373' 
74HC374 
74HCTOI 
74HCT244 

.50 

.50 

.40 

.40 

.30 

.so 

.50 

.35 

.3S 

.35 

.45 .so 

.35 

.60 

.60 

.60 

.35 

.45 

.60 

.60 

.60 

.60 

.35 

.60 

8237-4 
8231A 
8238 
82U---·-............ 
8257 
8257-5 
l2IM 
8262 
8266 
08274 
N8274 
8279-5 
8286 
8289 
82516 
82562 

3.00 
3.00 
2.SO 
I.SO 

""....,............... 
2.00 
2:00 
2.00 
2.00 
1.75 
l.75 
9.00 
2. 50 
3.50 
4.00 
4.00 
I.DO 
2.00 

DOolCTC 2.00 
DMDMl ""° ZIONlfO 2.00 
ZIMllQO S.75 
ZBOASI0/2 4.50 
DMCPU 3.00 
DOCl'CI 1.00 
aocn: r.oo 
DOPIO 1.00 
ZIOSIGO 3.00 

OURPO&.ta'....,_...,...,..._ 
·-·-H•IA~ ·--.....~- ..-·--·-­.,______..,...__
,.__IC. __..-----­-..-·-·­:-.:.-=.--::.::::----·-­-11-.....~-.----­------· ------·-..­,.._...____ 

l(RUEG!!,h!~~,!?~~B~~gy, Inc. 

HOURS: 7o .m .-5:JQp.rn. 

tMOUNlAIN TIME) 
Monday Thru Friday~ = l~~r~:~a~~;~~-~~ 

http:5:JQp.rn


-

RS-232 OATA TAP can be usecl lo monllor 
Ille data which Is being 1ransm1nea and 
recellled on a RS·232 line , DrMls a pnnter. 
CRT. or any Diiler RS·232 receive type 
clevloe. Requlr115 l1Q AC powl!f or batteries 
10 t1perato. ORDER NOW1 Ofllr S3U5. All 
cash Ofdefs posllJaid (IL res. add 6% 
sales lale): we accepl MC, Visa. FM: new 
llustl~led calalog OI RS· 232 lntelfaat and 
testl~ equlpmenl Phone: 81 H3+0846. 
Make Checks payable 10: 

B&B !!!!ilt!!!!~! 
P.O. Box 10088.0TIAWA, IL 61350 

Inquiry H 

15·BIT A/D CONVERTER 
FOA IBM® PC 

+ /·5 \IOll INPUT llAllGE . FUlLV DI FFEAE llit.L 
0 025% ACCURACY , 4 CHANNELS 
7 SAMPHSI SECOND S265 
&·Ci'IA.NNH THEAMOOOUPlE THERMOMETER 

FULL V DIFFERENTIAL . Sl75 
64·CHAN EL DATA Ll)G(llNG SOFTWARE 

VOLTAGE . CU A.RE l OR THEAMOOOUPlES 
16•CHA NEL STRIP CHART INClUOEO 
POWERFUL A.ND EASY ro USE $150 

FOR APPLE I 
BROADLI EOF DATA ACOUISITIO AND CD NTFIOl 

1'ROOUCTS INCLUDING 

a-, 12· ANO IJ.B.ll AID CO NVERTERS 

SAMPLING RATES UP TO 111 ,000/ SECONO 

THERMOMfTRY , DIGITAL 1/0 

DATA LOOGING SOFlWARE 

CUSTOM HARDWARE A~D SOFlWA!U' 

REASONABLE PRICES 


LAWSON LABS, INC. 
5-700 RAIBE ROAD 
COLUMBIA FALLS, MT S9912 406·387 5355 

Inquiry 191 

41256 
'fa HIEIGHT Flo;n Dr1w.• 89. 
80287 •OR &T . 175, 
808.7 M mth C*;p-NChHf' • 99., 
AT TURBO KITS CALL 
W IJtChoH.1;_.,.. t•1Urwllilf' C.1d 175., 
4164 79C ' 
EPSON ••·'DO . 499. ~ 
COLOR CARDS 130. 
Flight S imulator 39.50 , 
AT 360K ; r a. H.l thl. 101. 
AT Tape B ackup 859. 

1-800-237-5758 
t "'1 ... ,,.,,!,.,

SlloLES EXT. 504 .,, ,.,,,, 
VMNler lln• 
e111..MS-31•3 

Erases Most Eproms 
in 3 Minutes 

$54.95 
For all 24 or 28 pin devices- 2 at a hme 
90 0AY WAARANIEE SHIPPING & HANOllN 

uroDEALERS WELCOME 
AZ~ SIOENTS 

...OD6•HAX

WALLING CO. 
-1 $ .JUNIPER • TnlPE, AZ 8$282 • (8:l21 eJt..1271 

VT100 $150. 

*plus your 


PC, jr, XT, AT or compatible 

ZSTEMpc·VT10Q Sm•rt T•rtnlnal Emulator 

132-col. by wfn<IOWtng • "° aod!I hardware 


Double High Double Wide Cha.raclers 

Full VTHJO hne graphics. SlllO<ltl> scrolOng 


2·""'1 file 1ransfars ind. XMOOEM and KERMIT 

Full keybOard S<lltkey&IMACR.OS 


Sl)ffds tC> 38.4KB Hlg.n Thmugnpu1 

Colotlgraphic:s, monochrome & EGA su~ 


lnt11ma11o!1al Fonl Suppe>rt 

Single Key OOS Access 


ZSTEMpc-VT10Q SISO. ZSTEMpc·D2001125. 

30 day money back guar11111ee. MC/VISA. 


KEA SYSTEMS LTD. 
#412 - 2150 w. Elloadway 

Vane°"""" B.C. CANADA V6K 4L9 
support. (604) 732-7411 

TELEX 04-352948 YCA 


Orders Toll Free (800) 663·8702 


Inquiry 370 

MEMOREX 

11.DlllUDISCS 

WE Will. NOT BE UNDER­
SOLDft Call Free (800)235-4137 
for prices and informatlorL Dealer 
inquiries invited and CO.D.'s 
accepted 

PACIFIC 
EXCHANGES 
I 00 Foothill Blvd 
San Lui$ Obispo. CA 
93401 In Ost caU 
1800)592-5935 or 
805)543-1037 

Inquiry 25 · 

5Y4'FLOPPY 

MOTORS 


Now Buehler OEM replace­
ment spindle motors for all 
major 5V4·inch, full-he ight 
floppy disk drives are 
available for fast delivery. 
Built to exact OEM size, per­
formance and quality stan ­
dards. Pulleys included. 

For details and prices, 
contact: 

Buehler Services, Inc. 
P.O. Box A, Hwy 70-E 
Kinston, NC 28501 
Phone: 9191522-4300 

Inquiry J55 

IBM pc PORTABLE 
(compalible) 

Weight about 4 kg. Size: 18" x 14" 


$795 
(Add 7% shipping charge) 

Alle>w 3 weeks OeHvery. 


WOh 256K. color gtaphlc to use standard 
monitor. AS·232, printer pe>rl. foystlck 
port, 1 Panason~c drive & expansion bus. 
Wrile !or Price List - Dealer Welcome 

COHCOAD Tednalagy Lid. Ph.: 1111411119'351!6 
.r W. llfoedway, Van., B.C. C... V5Y 1P1 

Inquiry 261 

z80u!d 
SO Cdrmm Gr.rd 
!.C Ttskr 


PROM ~ Progrlmmer 

!tit U.nim5'11T\?" fp!'l'l & 

l'lml ~rurJ!ltf 

,., Eprom: 2nl8-2.il56-Zl51.1 
(no ~rittdt>JI 

IC'I Mlllblt 
27118 27256 

CALL NOW (312) 280..7610 
Telex 280208 HFFMN INT CGO 

DIST. MNTED 

HOFFMAN INT'L 
800 N McClurg Ct SI"- JOM 

Chicago, Illinois 60611 

lflCIUlry 388 Inquiry 160 

http:S<lltkey&IMACR.OS


! I 

I 

M DRIVE®/H™ 
VIASYN/ 

CompuPro
- -• -a 

• Increase System Speed 3500% ! 
512K • IEEE 696/S-1 00 

llllTllJI 

$399 Ea.$389 Ea. 
FDI Z II •llE · 

-
6 Outlet Noise and 
Surge Suppressor 

$29.95 
........11 

IV•" 
1/rltllM........ 

1111111 
Dllll Drtn 

IBll PC COMPATIBLEI 

$79 $89E•' 
EICll FOi IOI •llE 

IAVINE bll•]
18241 Mc Durmott, 

lnQ1Jlry 27 

51/•" 1111111111 
...... llllH/1•1111 •..., 

99~ 90~ BO<; 
Elllll 11... 1111111... lm 11 IJJllb .... ... •1• 
···= ···= ••1•=.......,,.. ..,. ..,.

- 4 Iba. MIGM12 lbe. _1_ 52 Iba. 

ON• 
Mall Your Order To: 

20Mbyt9 Add-On Hord 
Disk For Your IDM PC 

and Compatibles 
Comel ~With Nolf High 

· Dllk Drive. Conm»l19r. & Cablel 
INIEMAL EX1EMAL 

$599 $799 
.......... ...l'Cll..................................... 

Memory Expansion 
@MO'f'Ol90C.A 

150 nSec 

64K 
llllll=Ml 

$9.95 

Oalp Sets 
256K 

111111=1111 

$59...._........ 
11111•=1111 11111•=••11 

$34 $219 

10 • ..,.. 
Exttl'lll 

Hll'lll Dllll 
Fer l1clll1dl 
$1195 

SAN JOSE 

Irvine, CA 92714 
(7t4)660-1411 

9161 Deering Ave., Chatsworth, CA 91311 
INDUSTNAL: (111)709-51t1 9'ETAL: (111)709-5464 

452 W. Trimble Rd., 
San Jose, CA 95131 

(40l)M6-7010 
I MINIMUM ~EPAIO ORDER $2e.oo. Term• U.S. VISll. MC. BAC. Ct.eek, Mor>ey Orllet, in•u...nce. Ordera Cl'ller 70 lbl. sent freight CO!MICL Just In C.M, lnclUO• your Pilon• 

U.S. F1Jnds ON L V, CA reslden11 ldd ll'lb. !Iv.<!&, 0< 7'M> Salh Tu. clependlng On >""'r local number. Price• aubjeet lo cl>9nge wilhoul notice. We will do our bHI to malnlaln prlceo 
"leo. lnclucle Mll\jJMUM SHIPPll\jG & HANOLINQ ol S3.00 lor lhe lira! 3 1b$.. piu. SOC for ttlfough OclObet 19&5. Credit card ordera wm be ctll.rged alll)fOllrillte t._ighL We ore 
•""'" lddllional POUnd (21SC Wwllh.ln CalilJ Plua 2Sc per SHI0.00 value ol )'OUr Oldtr tor nol ••1P011aib4e lor typographical error& 

iiiiiiiiiii.._.......~~iii!i 



Incredible value! 

Nashua"" 

Diskettes 

LIFETIME WARRANTY! 

85c~~~· ssoo g-,cea 
a1y >Ci sv.· osoo I a1v so 

Thes re tJOI Da~ged c11sl<e1tes paci..aQed .,., h T ek s eves 
J••nrorc!ll nuos u•er 1dt n11heac1on I Dels ana w11te protect tabs 

flASHUAC0< 001<1110n is aMl ~ii hon d<>ll ' ooroorai.on~no a 
1 09f1'1ed leader 1n magne1oc mec11~ 

SOFT SECTOR ONLY! Sold in murtrples ol 50 only• 
FOR ORDERS.ONLY; INFORMATION I 
1·800·621·6827 INOUIRIES; 

fin flhnOIS 1 31 2·256 7 401 1·312· 256·7140 
OURS 81lr.t 5PMCenuil Time Mond•y·f11 cl• 


WE Will BEAT AllY NATIONALLY ADVERTISED PRICE 

OH THE ~ME PRODUCTS AND OUANTITIESI 


DISK WORLD!. Inc. 
62'1 Gre Bay RoarJ • WJmette IH1n0<s 60091 

DISK A-Di-=~WORLD! M£DIA 

AIHANA 
DISKETTES 

The great unknown! 

79c a5c
· a~ '•SSOO ea 

Oty 50 5' • 0500 ~ Oty SO 

You ·ve used lhese dis etles hundreds of 
um s as copy-protec1ed originals on some of 
lh mos popular soflware pac ages. They're 
packed in poly-bags ol 25 with Tyvek sleeves. 
reinforced hubs. user 1den11f1ca t1on labels and 
wnle-prolect iabs 

LIFETIME WARRANTY! 

SOFT SECTOR ONLY! Sold in multlples 


ol 50only. 

FOR.ORDERS ONL.Y: INFORMATION I 

1·800·621·6827 INOUIRIES: 


Jin llhno1 I 312 256 7 401 1·312-256-7140 

OURS 81>.~ SPMCenital lime Moll4Jy·f11day 


WE Will llEAT ANY NATIONAi.LY AO~ERTISEO PRICE 

ON THE SAME PRODUCTS AND QUANTITIES! 


DISK WORLDl, Inc. 
629 Grem Bay Road • W1ln11C1 UI llhnOIS 60091 

DISK ~i;.i~icAuu-tzedDtottlbuto<

WORLD! MEDIA 

DISKETTE 
STORAGE CASES 

AMARAY MEOIA·MATE 50: A REVOLUTION 
INDISKETTE STORAGE 

h 1 one• on a wMe someone 1a1<es 1 
.. s mpl,. ~nd maJcl!S 11 tltQilfft ' Thts un11 olca 

50 s•.· d15 i..enes hi15 Q•OOllOS 101 u 
' stac ng 1ns1de n1 Jes o lierp dis I es 

rrom s11001ng 110 selw'i!• i 1 01ner tuturt-s We 
J«e1' $9.69 .,. ·~ 

DISKETTE 70 STORAGE: STILL A GREAT BUY. 
Uus -tree s10<a0t 1or 70 51, 01Ske 1 

" cl •den •ntludecl All e.cellenl value---m DISK CADDIES $9.95 ·~ 
~· orog1nal fhp up nolde• JDr 10 51, 

d•! •ties Beige o• 9•e-i on $1.65 ei. 

FOR ORDERS ONL.Y; INFORMATI~~Pfl9 
1·800·621·6827 INQUIRIES: 

rlnll l no1s 3 2 256 7 401 1·312-256·7140 

OURS 8A SP ~ Cen11a r MOfl<lay Fncf<ly 


WE Will llEAT ANY NATIONALLY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND OUAHTITIES! 


DISK WORLD!, Inc. 
S29 G•een Bay Road • W11me11e lltm01s 60091 

DISK ThevalueleaM<ln 

WORLD! ~=.::· 
428 BYTE • OCTOBER IQ ~ 

5 25· SSOO 0~3 ~~ O•~o1i~ 
5 25· osoo 9• ea 92 ea 
s2s· DSDO · 0 2 13eil tJA 
52s· ssoo 96TPI g4ea N A 
525"OS00-96TPI 106 ea N A 
3 SOSS DD-135TPI 180a I 68ea 
3 SOOSOD-l lSIPI 2 4C ea 228 ea 

tlO IE 3 50' dis ues 1n Ou•nt1ly 50 MB e>ac ea on p!a<lllc 
l1bwy cn es l~fs why ll•ey setm10 be • be1ter bw Bu •~•e 
areoo Scli~kettes 10 a " "e so Ilic oulk d•slette~ ••e<eilly a 
bet er deal 11111ess you 11 B expen5111! lrttle l1brao c~s 

FOR ORDERS ONLY: INFORMATION & 
1·800·621·6827 INQUIRIES: 

!In flhno1s 1·312-250 71 401 1·312·256·7140 
HOURS 8AM·51'M Centril Time, Mond;iy-Fnday 

WE Wilt BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PflOOucrs AHO OUilNT1TIESI 

Authorized ResellerDISK lnforma• 1on Proce-ssin9 -:, BASF 
WORLD!Med•• 

DISK WORLD! 

Ordering & Shipping 


Instructions 

Sb ppinv: S'." & 3 s· OISKElTES-A.ltd S3 00 lll!f ea.ch 100 Pf 
1ewet d1skettes Olbor Items: Add snipping cha•oes as snown'" 
add•t1on lo other sh1 1ng c.harges P1,men1:VIS1o. an<I MASlER 
CARO accepted C•DD Ordm:Md i dd'110nal $S.OOS11ec1•I H<lll 
h CllV ge APO. FPO. Alt. HI &Pfl Orders: Include sh ng 

ch••gu as sJ!Dwn and add111ona15'It. ol total 0td•• amo11m 10 
t !M!r PAL and insurance Taxes: 1111001s resident Ol\ly add 7 

I S>ll!'S 13• 
P•IClOs sub1ect o ~ w11 C•l no1oce 

T is a<1 s•percedes all otnei ads 

01 re $l)Ons1bl• lor lypograp 1oal errors 

MINIMUM TOTAL ORDER $35.DO 


FOR ORDERS ONLY : INFORMATlON & 
1·800-621-6827 INOU!RIES; 

lln ltllno1s l 312·256·71401 1·312·256-7140 
OURS 8AM-5PM Cen1r31T•me 

onday F" da 

WE WILL BEAT ANY NATIONALLY AOVEflllSED PRICE 


ON T!IE SAME f'ROOUCTS AND OUAHTITIESI 

DISK WORLD!. Inc;:. 

629 Green Bay Road • w.,,,.,ne. llhn0<s 60091 

DISK 
WORLD! 

PRINTER 

RIBBONS: 


at 
extraordinary

prices! 
Band new 11bnons mmuroc1u1ed to Ori g1 1>al ECNJpme nl 

Mi1nur11t1urer s spec11ica11ons, 10 llous1ngs jN01 re·onkod 01 
soools only I 

U FETlME WARRANTY! 

Epson MX·70/80 .. $2.70 ea. 25¢ Shpng. 
Epson MX·100 ... .$4.08 ea. 25¢ Shpng. 
Okldala Micro83 .. $1.37 ea. 25¢ Shpng. 
Okidala MiCfo84 . . $2.98 ea. 25e Shpng. 

FOR ORDERS ONL.Y: INFORMATION I 
1·800·621·6827 INOUIRleS; 

1ln Illinois 1·312·2567 40) 1·312·256·7140 
HOURS 8AM·SPMC~ttal Time May Friday 


WE WILL BEAT ANY NATIONALLY ADVERTISED PfllCE 

ON THESAME PflODUCTS AND QUANTITIES! 


DISK WORLD!, Inc. 
629 Green B;,y RoacJ • Wlfrrw)tte. llhnas 60091 

DISK 
WORLD! 

The best deal 
on 3M diskettes 

you've ever seen! 
FREE! 

FLIP 'N FILE 15 
with every order 

for 5.25" SSDO and DSDD. 

.. 
. 

$1.36 ea, 5.25" SSDD with FREEFlip 'n File 15 
5.25"DSDD with FREE Flip 'nFile 15.. .$1.67 ea. 

MINIMUM ORDER: 50 Diskettes 
(Orders less than 50 are $1.39 and St 70. 

respectively.) 

1000/o LIFETIME 
WARRANTY! 

This 1s a Super Special Promotion. II was 
supposed to end May 31 , 1985. 

But we decided lo buy more than 1.000.000 
3M dis ettes packed m the FREE Fhp 'n File 
15..and give you the benehts of 1h1s temflc 
value 

Oneword of warning: this offer is hm1ted only 
to supplies on hand . Once this inventory is gone. 
that's 11. The prices stay the same..bul there's 
no FREE Flip ·n Fiie. 

The last 11me we ran an offer like this. every­
thing sold out mabout six weeks. 

So don 't wait. Order now 
Otner 3M cl1s ttes 

Q1y. 20 
5 25" SS00-96TPl S2.07 ea 
5.25" OS00-96TPI $2.51 ea 
5 25· OSOO-HO FOR AT SJ.18 ea 
3 50"SSDO · IJ5TPI ~ Mac) 52.29 ea. 

DATA CARTRIDGES 

Oty 50 
S2 04 ea 
S2 48 ea 
SJ 14 ea 
S2 26ea 

100%cerul1ed 3M datacar111dges
DC ·tOOO $12 62ea 
DC ·JOOXLP $19 38 ea 
DC·GOOA S20 61 ea 

Sold 1n cases cl 10 only 
Md SS 00 shipping per 10 

AVERY SPECIAL OFFER 
3M POST -IT NOTES & DISPENSER 

Suggested Retail $20.95 Includes dispenser. 12 
pads of 3" ~ 5· Pos1 -1t notes and Pilot Ball Pom1Pen 
Order 1t w1 h50 JM d1sket1es or 10 data carlndges and 
it's only S9 75 + SJ 00 Shipping. 

Inquiry 117 

http:NATIONAi.LY
http:ooroorai.on


• 10. 20 Megabyte 
H.D. with 
16 bit controller 

• 1OMegabyte 
Tape Back-up 

• RAM Expansion 

SPECIAL! 
4x4 1/0 

Game, Clock 
Plus Serial & Parallel 

Uses Short Slot in XT Portable 
FORAT&T6300,COMPAQPORTABLE. 
COMPAQ DESK PRO, IBM PORTABLE, 

HARD DISK 10, 20, 30 INTERNAL &EXTERNAL UNITS 
• 	 20 MEGABYTE 

BRINGS YOU... 

LOW COST ENHANCEMENTS 

IBM XT, PC, AT 

• 128K expansion, 3.5 Megabyte 
using 256K chips 

• Serial Port 
• Parallel Port 
• Fully IBM AT compatible 
• Most Superior Quality 

• 20, 40, 70. 120 • 
Megabyte 
Hard Disk 
with 16 bit 
controllers ~ 

• 10M tape back·uP ~ 
• Ram expansion m==A!A 

• TAPE BACK-UP 
• RAM EXPANSION 

AVAILABLE 
SOON 

OP'rlOHA.l POWP $U"'LY 

SOQCEr FOA COlll'Vftll 

HARD DISK OR 
TAPE BACK-UP UNIT POWIJlllll'l.UG 

• 	 10, 20, 30, 70, 120 Megabyte, Internal 
& External hard disk 

• 	 10, 25. 35, 60 Megabyte tape back-up 
• 	 Economical, fasl reliable 
• 	 Removable hard disk 10 Megabyte 
• 	 100% compatible 
• 	 150 wlreplacement power supply 

• 	 Low power consumption 
• 	 10, 20 Megabyte hard disk 
• 	 60G shock capability 
• 	 100% compatible 
• 	 Tape back·up 10. 25. 35, 60 Megabyte 

RUN XENIX 

120 MEGABYTE 


IN 

IBM AT OR 


COMPAQ 286 


LOGIC CHIP 
• 	 Expand system to 334K or 640K on moth · 

erboard without using a slot 
• 	 No soldering, just plug in chips, produces 

less heat than expansion board 

HARD DISK 
• 	 Low power consumption 
• 	 100% compatible 

TAPE 
• 	 External lape back-up in 

Power Center 
• 	 10. 35, Megabyte 

"WHAT WOULD YOU DO WITH ALL THE MONEY YOU SAVE?" 
c1Acu1T.-EAm POWER CENTER 


• 30 MEGABYTE 

• 	 20, 30, 70, 120 Megabyte 
hard disk. 

• 	 Optiona1 2nd hard disk or removable 
hard disk for back.up. 

• 	 20, 40, 60 Megabyte ~ Height 
tape back-up. Very lasl. efficient & reliable. 

Inquiry )7 	 OCTOBER IQ ~ • B T 429 



HIGH QUALITY HeinsohnPC/XT 

IBM PC/XT* COMPATIBLE PRODUCTS DIRECT SALES FROM OUR FACTORY 

• 	FULLY IBM PC/Xr COMPATIBLE 
• 	640K ON BOARD MEMORIES 
• 8 1/0 SLOTSI• , ,, r , ' • 	DUAL HALF HEIGHT DISK DRIVES 
• 	83 KEYS FULL FUNCTION KEYBOARD 
• COLOR GRAPHIC ADAPTER 
• 	SERIAL AND PARALLEL PORTS 
• 	REAL TIME CLOCK WITH CALENDAR 
• 	135 WATT HARD DISK READY POWER SUPPLY 
• 12" HI-RES MONOCHROME MONITOR 

\ 
\ ADVANCE SYSTEM: SPECIAL OFFER 

(FULLY ASSEMBLED AND TESTED WITH 6 MONTHS WARRANTY) 

-

*20 MGB HARO DISK SYSTEM ADD ON OPTION PLUS 
0$660 °

COMPARE OUR PRICES FIRST BEFORE YOlJ BUY! 
• 	COLOR GRAPHIC ADAPTER • DUAL RS-232 SERIAL CARD 

RGB & COMPOSITE VIDEO OUTPUT $ 98.00 WITH 2 SERIAL PORTS $ 75.00 
• 	MONOCHROME CARD 720 x348 • 0/384K RAM EXPANSION CARD 

80 x25 TEXT MODE W/ PRINTER PORT $124.00 UP GRADE YOUR PC TO 640 K 
• 	FLOPPY DISK CONTROLLER MEMORIES $ 48.00 

RUN UP TO 4 DRIVES $ 52.00 • FLIP TOP CASE $ 57.00 
• 	384 KB MULTIFUNCTION CARD • 83 KEYS FULL FUNCTION KEYBOARD $ 78.00 

OKB CLOCK. SERIAL PARALLEL JOY STICK $139.00 • TEAC 55B DISK DRIVE (360 K) $ 88.00 
• 	XT COMPATIBLE MOTHER BOARD • POWER STRIP ( 6 OUTLETS) 

LOADED 256K RAM W/BIOS. 8 SLOTS $199.00 W/SURGE PROTECT $ 18.00 
• 	PARALLEL PRINTER CARD W/CABLE • JOY STICK (SELF CENTERING) FOR IBM $ 23.00 
• 	FOR ALL lYPE PARALLEL PRINTERS $ 36.00 • PARALLEL PRINTER CABLE (6 FT.) $ 12.00 
• 	RS-232 SERIAL CARD • SERIAL MODEM CABLE (6 FT.) $ 12.00 

COMMUNICATION CARD $ 53.00 • FLIP 'N' SAFE DISK BOX 
(HOLDS 100 5%' DISKS) $ 9.95 

• 	 135 WATTS POWER SUPPLY $ 95.00 

MAil AND PHONE ORDERS WUCOME e FOR FAST OELMRV SEND CASHIER'S CHECK. OR MO EV DIRECT FACTORY PRICES 
O RDER PER Al A D COM PANY CHEC AllOW 3 'M:EKS TO CLEAR C 0 D ORDmS ACCEPTED DEALERS INQUIRIES INVITED 

TH MON OQDER CASH OR CASHIER'S CHECK ONLY 

SHIPPING CHARGES: 5~ OF O TAL PURCHASE. FREE SHIPPING FOR ORDERS OVER s1 .ooooo ' .... 1$ IHI l(G1$1UID lllADI ....... Of .... COff 


Carl Heinsohn International Inc. 
1455 MONTEREY PASS RD., SUITE 103, MONTEREY PARK. CA 91754 

PHONE: (213) 269-1103 
TELEX: 3716858 

410 \' 1 l • ::-f 13F.R I ' 	 Inquiry 39. 
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Your Apple & IBM Connection 


IBM SYSTEMS 

• 2 · 360K Epson Drivas 	 PC w/256K & 2 Drives $1499.95 20Mb H1rd Drive 
• 	 256K • Par, Ser & Clock 1 • 380K Floppy Drive 

PC-XT w/256K, 1·360K Floppy Drive• w/384K Added Memory 	 Monitor and 
and 1OMb Hard Drive 2242.95• 	 Video Card & Monitor Video Card 

Oiversified's Price Only PC·AT Standard Model 3095.95 Diversified's Price Only 

$196995 
PC-AT Enhanced Model 	 3995.95 12599 95 

IBM COMPATIBLE SYSTEMS 


• 258K Exp to 640K 
• 2 · 360K Disk Drives 
• Par, Ser. Clock &: 384K Mam. 
• Video Card & Monitor 
• 	 135 Watt Power Supply 

Oiversified's Price Only 

$116995 

Other Configurations Available 

Portable 286 

Oeskpro 286 

Oeskpro 1 

Deskpro 2 

Oeskpro 3 

Portable, 256K w/2 · Drives 

Compaq Plus 

CALL 
CALL 

$1649.95 
2149.95 
3695.95 
1895.95 
3495.95 

From COMPA·D 

128K Memory 


1 · l&DK Floppy Drive 

Video Card 


Diversified's Price Only 

1164995 

APPLE SYSTEMS 


Apple lie with 	 Apple Macintosh 
Professional SystemApple Monitor 	 512K Memory1129995 

Diversified's Price Only Diversified's Price Only 

Apple lie CPC'89995 	 '79995 1189995 

For Burned-in & Tasted Systems, Add $50.00. Includes 90 Day Warranty for Parts & Labor from The Diversifi.ad Group 

TOLL FREE ORDER LINE

THE DIVERSIFIED GROUP 
DIVISION OF CAI. UNITEO 

M1il Orders To: 8726 S. Sepulweda, Suite A 132, Los Angeles, CA 90045 800-523-1041 
02 BYTE • OCTOBER 19 5 	 Inquiry 120 

http:Diversifi.ad


IBM "LOGO" DRIVES 

We tpeeillize in Purch•se Orders 

from Unwenities and 
Fortune SOO Co11ptnies. 

Hayes 1200 359.95 
Hayes 2400 579.95 
Hayes 300 159.95 
Micro Modem llE or llC 159.95 
Promodem 12008 101 PC 289.95 
Promodem 1200 RS232 289.95 
Promodem 1200 for MAC 339.95 
Promodem 1200A tor Apple 339.95 
Options • nch 74.95 
US Robotics Password 199.95 
US Robotics 2400 Baud 539.95 

Hayes 12008 w/Smartcom U 49.95 

GREEN 

Amdek 300G $134.95 

IBM Monocfwome 239.95 


Hi·Res Mono 1c1111r -••hnll 119.95 

Hi·Res Comp 1c1111.. -i.-.i 89.95 


AMBER 

Amdek 310A $169.95 

PGS MAX·12E 179.95 


COLOR 

PGS HX-12, 64012.80 439.95 

PGS SR·12. 1201480 599.95 

Scan Doubter 189.95 


TAXAN 425 

RG8 w/Colot or Grn '3 7 n 95 
Screen, 64012eo I a 
Tann 440, 720ll400 $559.95 
IBM Color 539,95, 

ORDER INFORMATION: 
We accept Purchase Orders. Master· 
Card, VISA, American Express fadd 
5%1. COD's and Prepay. 

Minimum Shipping $4.00 

IBM ii 1 ·-llldo .-ti ot ­
llldinn tor,. 

INSIDE CALIFORNIA 

THE DIVERSIFIED GROUP 
DIVISION OF CAI- UNITED 

Mail Orders To: 8726 S. Sepqlved•. Suite A132, Los Angeles. CA 90045213-416-9696 
lnqulr 110 OCTOBER l'l ~ • BYT 4H 

10 Meg Hard Disk with Controller $419.95 
20 Meg Internal with Controller 549.95 

We Will Not Be Unde 1rsold! 

MULTIFUNCTION Yaifk 
On Cini · Parallel Port, Serial 

Port, Gameport, 384K Installed, 

Software & AST Competible 
 '13995 

IBM VIDEO CARDS EXPANSION CARDS 
HtKeules Color $159.95 AST Sixp1ck wl3841( $224.95 
Herculn Gr1phlc 299.95 AST AdY8nt14Je 12BK 379.95 
DG Monochrome Card IBM Monochrotn11 

with Parallel Port 119.95 Adaptor 209.95 
DG Color Gr1phici 99.95 IBM Disk Controlltr 99.95 

CALL 


With Over 

20 'Iun Experienee 


in the Bectronict Fie14 


EPSON FX185 

160 CPS with 
NLO Mode 

146996 

fX85, 160cps $3491.95 
lXBO 239.95 
Okidlla 182, Parallel 219.95 
Okidata 192 359.95 
Okidata 193 579.95 
P111asonic 1091 249.95 
Penasonic 1092 429.95 

Juki 6100 379.95 
Dynax 15Xl 349.95 

4164, 150nS {Set of Ni111l $5.49 
41256, 200nS IS.t of Nine) 4.95 
41256 200nS !Set of Ninel 28.95 
4128 Piggybacks 7.95 ... 

8087-3 {5MHzJ
COPROCESSOR 


19916 

8087·2 (8MHzl $109.95 

IBM PC C:abte 16' Slliehledl $17.95 

RS232 Modem Cable 17.95 


51' DBL SIDE DISKS 

Comes with Rtinlornd Hubs,IJ1nc,.1 Yr Gar. & si..ves. 
Wlile supply lasts.. a 
ISOBAR 4 RKtPttcle $49.95 
ISOBAR 8 RKtPttr:le 59.95 
Switch Box, P11allel or Serial 59.95 

Tandon 
TM100·2 

Teac 558 

Tandon TM100·2 

Tandon TM848·1E 

Tandon TM848·2E 

Epson Yz High Auto Eject 

APPLE ~ 

For Apple lie 

or Apple lie 


1109'5 


$87.95 
87.95 

239.95 
369.95 
89.95 

HEIGHT 

'10995 

http:64012.80


5114" Disk Drives 8" Disk Drives 
Epson Siemenssosn s 99 FD0-100-8 5gl Side s 129Hard Disk F00-2D0-8 Dbl Side 189 

Teac Tandon* 20 Meg Hard Disk 848-1E, Sg1Side.' Ht. s 279FOSSA 160K s 99*IBM Cont 848-2E. Obi ~de, 'h Ht. 379 
FOSSF. Ouad Densltv 129 Mitsubishi 

All Teac's are Half Heights M2894-63, Dbl./Dbl. s 399 

F0558, 360K 99 

$689 
M2896-63, Obt/Obl. 'hHt. 399 

5y," & 8" 
TM10Q.2, 360K s 99 Power Supply & Cabinets

Tandon 
Apple compatible Drives TM101·4. ouaa oensl tv 269 JMRSW'

Micro SCi SlngleGablnetw/ pwr . s 79 
A·2 S 159 oualTninllnecabw / pwr 89Mitsubishi controller 60 oual cabinet & Power 894851 , 360K 'h Helght . s 129 

Al l have 6 month warrantyUMI 4853, ouaa oen . 'h Height 139 
FD525ASllmllnefor11E S 129 JMRB" 
F0525CfOrllc 129 591. cabinet w I pwr & fan s 229 
FDSSSAFullvCompatible FullHr s 129 Hard Disk oua1w1pwrfor2thinllnes 239 
Controller S 49 10 Meg w /IBM controller s 469 oua1w1pwr&fan 279 

OKIData192 

* * 160cps

40NLQ

wt Free Roms 


$349 


Epson PRINTER INTERFACES 
LX·SO FOUrth DimensionRX·100 + 

card &Cable IFOr APPiel 5 45FX-80 + We Will 
FX·185 Beat ALL Pnc~ng Microtetl01500 oumpllngGXIGrappterCompatfble> S 75
JX-80 oumpllngGxexpto64K 139 

we are an Authorized Dealer OumpllngGX16KW /16Kexpto64K 159 
Okidata Otidata OptionsOKl 182 s 5359.0'({'.S Tractor tor 82 & 92 s 55 

OKl84P · (\~~.., 669 Serial Interface 85 
Ol<183A 669 

()1(1845 749Toshiba ~9\~~ l p.\\ orange Micro OKI 192 349P1340 s 559 Grappler+ s 79OKl193 519P351 1095 Grappler w / 16K 149OKI MATE20Colorf>rlnter 199 
Brother Dist. by Dynax Call for other Models &pson Accessories 

HR15Xl, 12 cps S 349 Epson Serial Interface s 99 
HR25, 25cps 549 A B SWITCHBOX Letter WriterNCOKit 59 
HR3S, 36CPS 769 Par. orser. s 69 LX·BO or FX·SO Tractor 39 

[ 

Amdek 

COIOr!OO 
* composite Color * Top of the line 

$239 

Amdek 
300G. Hi-ResGreen 
300A. Hl·ResAmber 
310A. Monochrome Amber 
300Hl·ResColor comp. 
500 RGB composite 
OVM Board for Apple RGB 

425 Color RGB 
440 Ultra HI-Res 

Taxan 

Stand 
Tllt &Turn Stand 

s 125 
134 
158 
239 
399 
119 

5 399 
519 

5 15 

I V/stJ 
NO surcharge fer Credit can1s 

All Prices Reflect a cast!, 
Pre-Paid Dtsc:ount 

TnlS Ad Supersedes All 0tners 

Prlncton Craa>hics 

MAX12, Monochrome Amber s 169 

HX12, RGBColor 439 

s1M2wmoub1ereoaro 775 


IBM 
Monochrome Green s 249 
ColorHl-Res 599 

zenith 
ZVM122 s 89 
ZVM123 89 

BMC 
12AUW Hl·Res Green 5 79 

customer service & Technica 
C21S) 818-G487 

sales Desk 
(800) 847·1718 

Outside Galifomla 

(213) &18-M77 
inside callfornla 



PC
* IBM COmoatlble* 2561< 2 360K DrlVe* 8 exoanston Slots* 130 watt PoWer 5UPPIY 

UMI PC Jw'-IL $1495 

tompaa

Portable <PC compatible) 2, 360K Drives 

256KofMemorv . 51895 

compaQw110Meg 2695 

oeskpro 1 1795 

Deskpro 2 2695 

Desk pro 3 2750 

Oeskpro 11 can 


IBM 
PC 256K,2 Drives 51599 

XTW/10Meg,256K 2350 

Additional Memorv611K 5.95 

ATStandardConfig. Call 

ATW / 20meg Call 


Add 550 for configurations & Testing 


HaY811200 
* External 1200 Baud 

AT

""'­
APPLE EXTRAS 


AlS 

ZEngine s 119 

CPM3.0Card 219 


UMI 
RF Modulator s 9 
Fan w 1surge , 29 
16K Mem. Card 1 vrwar s 39 

Micro Max 
Vlewmaxao. 80 col. card .. . s 135 
Vlewma>e80EIFforllEl64K 120 

MicroSOft 
Premiumsoftcard llE .. 369 
SOftcard IZ8Q) W/ 6111( 279 

MicroTek 
Serlal interface 	 s 89 

Hayes

Micro Modem llE s 169 

300Baud 169 

1200BIBMlntemal 3119 

1200 379 

2400 BaUCI 599 


Anchor AUtomatlon 
Mark XII. 1200BauCI . . . . 
MarlcX, 300 BaudStandalone 
Express 1200Baud 

. 
.. 

.s 225 
149 
269 

IBM EXTRAS 
UMI MultifUnction caret 

Par. & ser.w / 3811K 
Clock Calendar & 
software & Game s 169 
color Caro s 129 
Monograpnicsw1par s 189 

8087'5 
8087·2 s 129 
9'87-3 109 
80287 199 

ASt Research 
SixPack + w / 384K S 269 
Mega + 265 
Add on POrts 119 

Hercules 
co1orcard s 1119 
Monocnromeaaaptor 309 

Hellx Technology
MemorveoardO.Kto512K !O.KJS 119 

IBM 
Monocnrome Adapter s 219 
COiorcard 225 

Ports 
Parallel s 69 
serial 59 

Prometheus 

Promodem .. s 299 

Pr01200AAPPle lntwl sw 329 

Pro 12006 IBM Int w /SW 299 

Pro Macw /cable &sw 379 

No.Ccable 12 

AlphaDisp . .. 75 

options Proc. 75 


U.S. RObotics 

Passwora ... s 219 

courier21100 Baud 569 


PC Products 

PCPeacockco1orcardw f Par. Port S 175 


Paradise Systems 

Mulrl-disp1avcard s 329 

New Modularcard 260 

Module A 74 

Modutee 175 

SPackMultlfunction 160 


5V4" DISKETTES 
UMI 

Sgl/Dblrelnforcedhub . $11 100for100 

Dbl/Dblreinforcedhub . 13 100for110 


Not BUik Packed 

Dysan 


sgl/Dbl . . . . . . . . . . 533 100for300 

Dbl / Dbl 39 100for370 


verbatim 

Sgl/Obl 526 100fOr240 

Dbl / Dbl 36 100for340 


a· Dlskettft Available ­ Call 

DISK ACCESSORIES 
verbatim 

8" Or SW' Head Cleaning Kit .S 9 
Rip Tub 

SW' HoldS60 disks, plexlglass .s 9 

RETAIL STORE: Retail Hours: customer service Hours: 
11976 Aviat ion Blvd. 10 a.m. - 6 p.m. Mon.·Fri. 10 a.m. - 4 p.m. Mon.-Fri. nglewood, CA 90304 

10 a.m. - 3 p.m. sat. 	 (213) 618-0487 

Mail Order Hours: MAIL ORDER: 	 Aa merchandise new. we accept MC. visa. Wire 
rransfer, coo call Certified ctieck, P.O:s f rom>.O. Box 1936 	
Quallf led f irms, APOacceoteCI. 5111PPlng: Minimum 8 a.m. · 6 p.m. Mon.-Fri. 

~awthorne, CA 90250 	 S4.SO first s pounds. Tax: callfomla Res. onrv add 
6'h% sales tax. AU rerurns suDJect to 1 S% restoek· 10 a.m. · 3 p.m. Sat. 
Ing charge. Advertised prices for Mall Order onrv. 
Retail prices ~ugntJV nlgner. 	 (800)847-1718 <213>618-0477 

Prices sut>Ject to Change, 	 1outsidecaHfornia> unsideCal ifornia> 



THE MEGA KIT™ 

BUILD YOUR OWN PC-XT 


$1295.00 

SYSTEM KIT INCLUDES: 

MOTHER BOARD 
Fully assembled and tested Mega Board with 256 K RAM. Mega board is 100% hardware compatible and the capacity for a full Mega 
Byte on Board. 

Mega Bios Rom runs all the XT programs except BAS/CA. The ROM is an exclusive copywright on Display Telecommunications 
Corporation. 

Complete Users Manual-fully illustrated 

ENCLOSURE 
Mega Case is specifically designed to accomodate ourMega Board XT. The case has a special bus expansion slot and requires power 
supply with a switch in the rear. 

POWER SUPPLY DATA STORAGE KEYBOARD 
130 Watt I Switching DD / OS Floppy Disk Drive/Disk Drive Control/er Card Full feature advanced keyboard. 

MEGA-BOARD ON DISPLAY 

AT THE FOLLOWING LOCATIONS; 


ELECTRONICS PROJECTS INCORPORATED HAWAIIAN INDUSTRIAL INSTRUMENTS 
30 AIRPORT BLVD. 11 54 FORT STREET MALL SUITE 200 

MOBILE. ALABAMA 36606 HONOLULU. HAWAII 96813 
(205) 342-4565 TEL: (BOB) 533-4312 

90 Day Warranty on the Mega Kit (Monitor & Video Card not Included) 

TM 
INTERFIRST PLACE DISPLAY 

8445 FREEPORT PARKWAY SUITE 445 
TELECOMMUNICATIONS P.O. BOX 27 l'ij)7i~ CORPORATION IRVING. TEXAS 75062 

PHONE: (214) 607-1382 TELEX: 510600176 OTC UD 
06 BY T E • CX.i00ER 19 5 Inquiry 118 



QUALITY.
COMPATIBILITY. 

RELIABILITY. 
MEGA·BOARD™·XT 

$499.95 

THE MEGA-BOARD'·-xr, FULL y ASSEMBLED AND TESTED 
WITH 256K RAM, IS 100% HARDWARE COMPATIBLE THERE 
IS A HARDWARE RESET SWITCH AND WIREWRAP AREA 
FOR CUSTOM APPLICATIONS. 

POWER SUPPLY 
$169.00 

THE POWER SUPPLY IS 130 WATTS WITH A 12 MONTH 
WARRANTY. WITH A REAR POWER SWITCH, THE POWER 
SUPPLY IS SPECIFICALLY DESIGNED TO FIT INTO OUR 
CASE. 

TM 

DISPLAY 

ADVANCED KEYBOARD 

$149.95 

FEATURES FULL MEGA-BOARD'• COMPATIBILITY. THE 

KEYBOARD HAS A DESIRABLE TOUCH FOR THE OPERATOR. 


MEGA·CASE™ 
$99.95 

OUR MEGA-CASE"' IS MADE EXCLUSIVELY FOR THE 
MEGA-BOARD'• XT. THE MEGA-CASE.. REQUIRES A 
POWER SUPPLY WITH THE SWITCH IN THE REAR. THE FLIP 
TOP ASSURES EASY ACCESS TO THE MEGABOARD,. XT. 

INTERFIRST PLACE 
8445 FREEPORT PARKWAY SUITE 445 ~~ TELECOMMUNICATIONS P.O. BOX 27 

CORPORATION IRVING. TEXAS 75062 

PHONE: (214) 607-1382 TELEX: 510600176 OTC UD 
Inquiry 118 OCTOBER 19 S • 13 YT E 437 



• • • • 

Retail Value $5000 
Save up to 60D/o 

ACP PRICE 
NOW ONLY! 

' 198500 

Color 14' ' RGB Included 
1oMb Hard Disk 

ACP is proud to make this one-lime 
special offer for a complete compuler 
system that is 110% compatible lo IBM'" . 
This is by far the most significant bargain 
that we at ACP have offered in our 10 year 

history. This system was successfully designed and manufactured to exceed IBM 's PC in terms 
of quality, expansion modularity and capability, aesthel.ic appearance, and performance. 

The system design u1ilizes the latest in state-of-the-art technology including: 

• VLSI ·Large Seate Integration Circull Design • High Ouamy 100 Watt Switching Supply 
• Ergonomic CRT Design with Tiit Screen • Complete Integrated System 
• Professional Molded Packag ng and Design • Microsoft Compatible Mou.se Function 

The system is not a Taiwan or Korean knock-oft Each component is specifically designed and specified 
to meet the highest performance and reliability standards in the lnduslry. It represents the best that 
Japanese craftsmen have to offer and you will be equally proud to own one of your own. ACP has 
a limited quantity of these systems in several different configurations. IBM PC-DOS'" vl .1/2.1, MS.­
DOS.. v2.11 and Concurrent v3.1 compatible. We have found no known inoompatibility wilh any IB~r 
PC application. Our technical, staff has 8.5 Megabytes of various MS-DOS software packages instaH­
ed including Lotus 1-2-3 and Fligh1 Simulator. Each system comes complete with a 90 day warranty. 

ACP Base System Consists of: $Y$T£1i1 CONFIGURATION &I 18111 Ust" Your Price 
• (1) 360K ooros Floppy Disk Drive 
• Mouse with Software SYSTEM A 

8dse Sys1em (see lefl) PC with 
$2100.00 $995.0036()1( floppy, Keyboard & Mouse 

• 256K Memory Expandable to 640K 
on the Motherboard 

• Deluxe Keyboard with LEDs 
• 5erlal Port and Parallel Port 
• Color or Monochrome Controller 
• 4.77MHz. 8088 CPU 
• 100 Watt Switching Supply w/Fan 
• Three Expansion Slots 
•Optional 6 Slot Expansion Chassis 

SYSTEM B Base Sys1em (see lefl) plus Acid '! 
$2295.00 $1099.00300K Floppy Drive 

SYSTEM C Base System plus 12" Grllen ~ 
$2575.00 $1399.00v.illl Detad1able TitJSwival Base. 

SYSTE.M D Base System plus 12'' Colof Momor 
$2995 .00 $1699.00wi1h Detachable llltJSWlvaJ Base. 

SYSTEM E Base System plus C1r Monimf, 1Cldb 
ssooo.oo $1985.00Hard ~and Bool ~-

with Power Supply (add S399) SYSTEM F 8i.se System plus 80 Col , x 25 Line NIA $1299.00LCD Screen 
Base System A (as above) $995.00 .,..,,.,,_ qqo.ilW ldd., ­ •• _..,....,. copocJty NIM PC Is I l'lde!lllfk or IBM Corp 

LQP PRINTER SPECIAL Major Manufacturer 
Daisy Wheel Model 620 

Letter Quality Printer 
with Serial Interface. 
Perfect for IBM PC and 

Compatibles. Prints 25cps and 
comes with 90 day warranty. 

Li$t $1495....... 49500 

Wtth purchase of 
any system above $395.00 

10 Mb $449.00 
HARD DISK 

w/Conlrolter lor IBM• PC and 
Compatibles. 

10 Mb Standalone 

20 Mb Standalone 

$249.00 

$419.00 

PC UPGRADE SPECIAL 

•a•sSET OF (9) 64K RAMS 

' 3495SET OF (9) 256K RAMS 

$5.95 128K PIGGYBACKS 

IBM Brand ASYNCH 
INTERFACE CARD 

Lisi $100 ACP $49.95 

5 Mb EXTERNAL 
Sharp IBM Look-a-like w/contr. for 
IBM PC. Sub-Sys Price:$429.00 
External Enclosure Add $195.00 

Internal w/controller 
Sub-System Price: $299.00 

DELUXE JOYSTICK 
$11.95 

Comp!ltible wfAtari 
2600, 400. 800, VIC-20/ 
64 and Apple. Apple re-­
quires oplional cable 
adapter. Add S2.95 

APPLE DISK DRIVE 
$115.00 

Hlgh quality 'h high 
drive lor Apple U, II+ ,••••II lie or lie. Apple He re­
quires optional cable 
adapler. Add Sto.oo 
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TOLL FREE 
800-854-8230 

-
-

Calif. Residents -
714-558-8813 --­

OUR 
POLICY 

Inquiry IS -­
•NO surcharge tor VISA OI Maste<card. 
•NO Nies tax. • All 1111lpment8 IJ1Sured• 
• Your card Is Not ch•'OA'l uni~ ­ sNp. 
• SalM dey FEDEX sllip<Mnl Is available. 
• Volume pu~~ e\lllilable. 

-­-­-­-­-­
·=.:r=~~c:ri··· and 

,__ 

•Or<lett subject to availability. -­•All l1ems Ila.,. manulactur r wattanty. 
Some wwranlies up 10 S year.. 

•Pricing sutljecl to c:h4nge wlo notiee. 
• Returns OI uncellatlona may be subject 

lo restockinG IM. 

f-­

•ACP Retllll SIore pricing mey vary. 
• We we n04 retpan$1ble IOI typOS. 
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RS232C IBM PC ComP9'1ble 
.,..,., Tape TNnamltter/Model 112 

Slops and starls on characle r al all speeds. 
uses manual control o, x-on . X-011 90-26 
votl , 50-60 Hz power 50-9600 baud. up 10 15 
char/ sec synchronous or asynchronous. 

a1ed 1n1ernal or exlernal clock , RS 232C, 
urrenl loop or parallel oulpul, reads 5-8 level 
ape, 7- 11 frames per charac1er . even or odd 

pari ly Desk top or rack mounl. 
Addmeater Corporetlon, 415 Junrpero Serra 
Drive, S.nO.brtel, CA 91n&, (818)285-1121, 
Telex &74nO Addmtster SGAB 

Inquiry 10 
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Inquiry 389 

11 11 ·-··BASF5Y4 FLEX Y DISK S 
10-90 100 + 

SS /OD 
Soft $ .92.. $ .89.L 
DS I DO 
Soft $ .99.. 
H1gh Oens11y 
(IBM-AT) 	 ea 

53.05 
3.5 1SS 
Micro 

In Sto<:k - Immediate Shipment. 

Mastercard. VISA. Che or Mooey Order 


Add S3.00 s ipp1ng cllarges per each 100 DI part 

Add S2.50 adctmonal ror co.o sl11pmeqts 


NJ 1esidents add 6% sales tax 


Data Exchange 
Dept S. P.0 Ba• 993 
178 Route 206 Sa.itil 

Same<V)lle. N J 00876 

(201) 874-5050 

Inquiry 97 

SCIENTISTS! 

IBM PC& APPLE DUSERS 

Or matic advances are ~ing 
mad in scltntific tools for per­
onal computers. Jandel Scient ific 
pecializes in software and 

peripherals for: 
• Planimetry, digitiz.ing 
• Interactive Statistics 
• Dynamic System Simulation 
• Computer-generated lecture 

Slides 
• And more ... 

Call us and let our technical 
advisors help you find the pro-­
duel you need. Or write or call 
for our FREE catalog. 

CAll TOLL-FREE 800-874-1888 
I CALIF. CALL 41S-3J1-J022 

Jandel Scientific 
2656 Bridgeway, Sausalito, CA 
94965 . 

Inquiry )90 

C·Code 
Generator 
'\bu can automatically 
generate C-source code with 
our "'ADL"', high-le el. lan­
guage C·Code Generator. 

Priced from $450.00 
Available now on: 
DEC VAX CR Tower 
AT&T 3B2 Sun Sy tem 
AT&T U IX PC Mas omp 

= y In p1ra1lon S~stcms In<.la.. - ""$ 5 ~OOW Cumming Pa rk 
iz =--- : = ul1c 100= :_- 5 1A 01~ 	 \\'obuni I 

bl7 18·11b0 

Inquiry 172 

Use the Power 
ofYour Computer 
. to ulomall ally look up 

cit . tat and county Informa ­
tion based on zip od . Tabl of 
48.000 zip aJlow lgnlfi ant 

vlng on data entry. error or­
r tlon and f!le mainlenanc . 
Thi · s l or Ooppy di ks . includ­
ing a y In lructlon , I usl 
$149. Mosl popular 5 1/ 4H and 8" 
format a re available. Hardd l k 
required. all or writ for fr e 
In formation. 

DCC Data Service 

1990 M Street, N.W. Suite 610 


Washington,. D.C. 20036 


ToU-free 1-800-431-2577 
In DC & AK 202-452-1419 _ 

Inquiry 106 

20°/o DISCOUNT 
SEMIDISK 

for $-100, IBM·PC. ax10. TRs-80 II 

S-100 EQUIPMENT 
Incl. MACROTECH, LOMAS. 
ILLUMINATED TECHNOL. 

IMS, INTERCONTINENTAL MICRO 
DIGITAL GRAPHICS SYSTEMS 

NEC APC Ill IBM PC Competlble 

IBM PC Enhancements 
(•t n ryl ng dl• c1,.,m1•l 

Incl. Emerald Sys., -'LLOY, AST, QUAD, etc. 
We Dl1count Softw•r• 

Modem1, Prlnter1, CRTS 
Plotter• & Digitizer• 

Pl1c:es & avell. &Ubjecl to Change wlthoul notice 

WE EXPORT Telex.: 
710 588 28« (OWENSASSOC) 

JOHN 0. OWENS ASSOCIATES, INC. 
12 Schu9*1 SI. Staten l lland,, NY 10305 

(718) 448·6298 
(718) 448·6283 

Inquiry 258 

[l[h'lobotiQ.B· 

PASSWORD 300. -- $l 1 

P ORD 1200. $J.99 
TODIAL 2J.2A...$2 9 

RlER 2 00.... $ 69 

MI ROLi K 2400.. 
WITH TllPoC •O""oH.... · · · •• .. · $4-69 

TELP . .... . ........ .$89 

TO HTB P-35.L..$105 
WI TH PlllULLl:L I "TEA_r,.eE 

0 C:Hl'IABE: F"O A C:AE:DIT C:l'IACS 
snt U: DlllllV SH•P'1MC' - FIEIGHT l " CLUIEI 

1 -800-662- 034 
110NDAV- P-111 DIW B : D0-5 : 00 

um~mn.n•m lillYlili~mx.um 
:P . o. •ox .,305 
t:ttelo.100 1> , co . 8011 t 

Inquiry 77 

"KING OF THE ELECTRONICS J UNGLE" 
LEO ELECTRONICS, I C 
P 0 Bo 11301 
TOAF\ANCE CA 90510·1 307 
PHONE 2131212-6133 °' 
OUll•aeCA 800/421 ·9S85 
TU< 29 9!HEO UR 
FAX 2131212-ISIOIS 

WE W ILL BEAT ANY PRICE 

ON MEMORY EXPANSION CHIPS 


UPGRAOE YOUR IBM OR OTHER PC WITH 

MORE RANOOll ACCESS ME.MORI'. 


RAMS EACM SALE PRICING: 
ii 12'!i&ol 50ns • 2'5 ti ll\Mi!' Cotteet fl "0111\f 
4116'1 ·•SORJ l 20 IS~ 1tt lr'llJ 4J11.1 ..hOl'I 
4 I~-200M l 10 'illli•w111 !Tifft •nv 
"'2.l-150"1i tl B\4.TAT r 6 1S f.e;tt-l~l•"'D'IC.. 
ttM61 tSP-3 i' SO c.""... _.,_P'ol'I .......... 


···-·~ 
EPAOMS ANO MATH 
CO-PROCESSOR CHIPS WE NOW CAAAV: 
2ltl0 $200 1111& S- 50 01111 mwtt COWi" t.uDObH 
2716 2 00 272$$ uo )841( M111111fW1Cl!Oni bOllrdSi 
2132 3 oo 0087 CAt.L. C.~r grtoti!Qo b0at4' •nd 
1M-I 3 30 !!0281 C-"LL ....... 

C FOA 8ROC RE 

1 •• l • • I 1 ~ .. • I '1 '~, 1 , 

Inquiry 192 

http:lillYlili~mx.um
http:TEA_r,.eE


Your System/Controller should fit you 

like a good suit. 


LET MICROMI T 

CUSTOM FIT YOU 


Whether it's suits or system controllers, 
you can't buy off the rack when you 
need a custom fit . 
That's why Micromint individualizes 
its system controllers to mfft your par· 
ticular needs and budget. What's most 
important to you7 Software com~ti· 
bility? Speed? Everything on one 
board? Economical computing power? 

#l : "/ want software 
compatibility." 

Solution: 
THE SB180 
COMPUTER/CONTROLLER 

The SB 180, only 4" by 7Y." , offers a 
Z80 compat ible CPU running at 6MHz, 
256K bytes of RAM, up to 32K bytes 
of ROM , two serial oorts. a parallel 
port, ZS0/6800 1/0 expansion bus. 
and an indust ry standard 765A-com­
patible disk controller for up to four 
d isk drives - any combinations of 
3%", 5%" or 8" dr ives. The SB180 is 
based on the Hitachi H064180 CPU, 
a microcoded CMOS chip which pro· 
vides high performance, reduced system 
cost. and low power operation while 
maintaining complete compatibi nty 
with the large base of standard CP/ M 
software. 
58180-1 w/8K ROM monitor. . $369.00 
58180-5 w/81( ROM monitor. 

BIOS source and 
Z-syst~m • .•...• . .. S4TB.OO 

#2: "I need speed." 
Solution: 

THE ZS FORTH 
SYSTEM/CONTROLLER 

The ZS FORTH System/Controller is 
only 4" by 4 Y." and includes a cust.om 
masked ZB ve rs ion of the FORTH 

language with a fu ll screen ed itor, 
cassette 1/0 driver pr imiti ve!>, EPROM 
programmer primitives. and other ut il­
ity words. It also contains up to 4K 
bytes of RAM or EPROM, an RS-232 
ser ia l port with selectable baud rates, 
and two parallel ports. Additional Z8 
peripheral boards include memory ex· 
pansion. a smart terminal board, serial 
and parallel 1/0, real t ime clock an A/ D 
converter, and an EPROM programmer. 
It 's perfect for data reduction and 
high speed control app lications. 

8CC21 wlutilities . .. S225.00 

'fl 3: "Let me have an entire 
development system on 
one board. " 

Solution: 
THE BCC52 
SYSTEM/CONTROLLER 

The BCC52 is a new stand alone single 
board microcomputer which is bus 
compatible with the Micromint BCC11 
/BCC21 ZB System/Con trollers and ex· 
pans ion boards. The BCC52 features 
the Intel 8052AH-BASIC micropro· 
cessor which includes a ROM resident 
BK byte floating point BASIC inter· 

For a System Controller suited to 
your needs, give us a call. 

preter with extensions for process con­
trol work. lt contains sockets for up to 
48K bytes of RAM/EPROM, an " intel· 
ligent" 2764/ 12B EPROM programmer, 
3 parallel ports.. a serial terminal port, 
and a serial printer port . 

BCC52 ... $239.00 

#4: "Give me lots ofeconomical 
computing power. " 

Solution: 
THE BCC11 BASIC 
SYSTEM/CONTROLLER 

The ZS BASIC System/Controller is 
nearly ident ical to the FORTH 
System/Contro ller but contains a tiny 
BASIC interpreter, up to 6K bytes of 
RAM and EPROM, an RS·232 seri al 
port with switch selectable baud rates, 
and two para llel ports . Add a powe r 
supply and terminal to start program· 
ming In BASIC or mach ine language. 
Programs can be t.ransferred to 2732 
EPROMS with the optional EPROM 
programmer fo r auto·start applicat ions. 
It can also use any of the ellpansion 
boards mentioned under the Z8 
FORTH System/Controller. 

8CC11 ... $149.00 

Additional informat ion on peripheral 
boards and OEM pricing is available. 

Order Toll Free 
1-800-635-3355 

In Connec11cut c•ll : 1-871-6110 

.~MICROMINT, INC. 
,.~ 25 Te"ace Drive 

Vernon, CT 06066 

OCTOBER 1985 • El VT E 441 



LETTER QUALITY It 
F-lODAISY ~ 


WHEEL PRINTER 


The TEC F-10 Daisy Wheel pnnter 1s the per1ect an­
swer 10 a reasonablly priced 40 character word proces· 
sing pnnter Whit this printer is extremely" similar 10 
C lloh's F· l0/ 40 Starwnter pnn1er. Legal counsellor 
the C ltoh Company have advised us that we should 
refram from relemng lo the TEC printer as a Starwriter 
This 40 character per second printer auto installs w1 
Wordstar and Per1ect Writer Features extensive built· 
m word process1n9 lunctJons lhat allow easy adaptab1t· 
1ty and reduced sollware complexity. Industry standard 
Cen1ron1cs Interlace provides instant compat1bdity with 

all computers equlped with a parallel printer port The 
TEC F-1 Oaccepts paper up to 15 inches in width. 
These pnn1ers were ongrnally priced to sell at over 
S1400 Through a special arrangmen1 California 01g1tal 
!1as purchase lhese units from a maior computer man· 
ulacturer and rs offering these pnnters a1 lractron of 
th 1r ong1nal cost 
Op11ons ava11anle 1nclud shee1leeder. tractor feed, 
buffered memory and an assortment of pnnter cables 
lor a van ty of compu1ers 

48TEAC SSB TPI 

OneTwo Ten 

Five lnc:h Double Sided Drives 

TIAC FD558 half height 99 95 89 
TIAC FD55F 96 TPI, half ht. 119 115 109 
CONTROLDATA9409 PC 169 159 155 
SHUGART SA455 Half Height 99 95 89 
SHUGART SA465 'h Ht. 96TPI 99 95 89 
TANDON 100.2 full height 129 125 119 
TANDON 101-496TP1fullht. 199 189 179 
MITSUBISHl4851 half height 139 135 129 
MITSUBISHl485396/TPl'l2Ht.155 149 139 
MITSUBISHI 4854 8" elec. 295 285 275 
QUME 142halfhelghl 119 105 99 

Eight Inch Single Sided Drives 

NECRGB 
COLOR 


MONITOR 

1tl9 


DUAL SHUGART 
SUBSYSTEM 

1119 
The du Shugart subsystem r 81UtCS 
lwo SA465 {96 I ) 51 • double 1ded 
disk drives Also supplled Wllhln lhe 
subsystem 1s SO wat power supply 
and a ~h<alded $9)al cable 

These .7 Meg yte drives 
are new units recently re· 
leased by 1he Shugart division 
of Xerox. The Shugan 604 1s 
fully 506 industry compaUble. 
Each drive is tested before 
shipment and is supplied w11h 
a 90 day warran1y. SHU-604 

ve Inch Winchester Hard Di•k Drive• 
FUJITSU M2235AS 27 Meg. 899 859 
RODIME R0-208 53 Meg. 1589 1493 
MAXTOR XT10140 140 Meg. 3895 3785 
SHUGART 712 13 Meg. 112 Ht 495 465 
SHUGART 604 6 .7 Meg. 99 89 
TANDON 502 10 Meg. 41g 395 
TANDON 503 19 Meg. 695 675 

GATE 225 25 Me • 695 625 

SHUGART 801R 
SIEMENS FDD 100·8 119 115 109 
TANDON848E·1 H•ltHelght 361 359 349 

Eight Inch Double Sided DrivH 
SHUGARTSA851R 495 485 475 
QUM1842''QUMETRACK8" 319 319 313 
TANDON 848E·2 H•lf Height 459 447 435 
REMEX RFD-4000 219 219 209 
MITSUBISHI M2896·63 '12 Ht. 459 449 409 

PRlllTIRS 
MATRIX PRINTERS 

bo..nt SOtQ 110Chal-.: ..... 
~~SGl!S 100 1'.tW MC lS _,,_ 

St9t 0....10 1f.iGOW..­ ,.... 
Cr.11.., ltilsP ton I ~we: -lttOO ,.... ooJ~P1~1 •NCJ'lal 1-.:: _,., ,., ..~ltlA ...,... f. O.. .. , O...,_•,a_. • ...,~1410 ,.;.......~ ..... JW.... l' PIPIJ' 
~ I010 J200\.v MC ZJt£"""""' ~ t O NC' l6HO 
l~ AJC• OO• IS ~IO'*•• 

llOdW "' ,.......iOIO"lr.a •oon •~ 1eo ~ 
[JJ9D'llQ1~1!.aor~ ... 
~JXIDCGIDIOfW'MI' !!tttOO 
P'I .._,~1COIW ti' »tOO..~&4()0.3 o.r'llllP'TWtoo PM 

~ P')OO p.q.. IOMtf PfWW XIO ..._P""-V­ ,.....,,,..ftl" • "900: .,.11(1"GICIO...._,_....... 


WORD PROCESSING PRINTERS 
,....r.10.-ai. «Jawwc: PAQJ"roD .... 

H CN IO !.!law~ 14f\M~ • ,,_C:-.10 ...... 
116-')00•.t;:c.u)O """""' t« "' ~· 1"'!£C.Ml0 

~~~~IOI~:.~ ~a= ' .....00 
s.it..""'911 £.J~ t•cn. MC Pl' '~ o-cx~ lr9«l 

·•Ait..o (M~traw .. "' 1...,._.., IAOUPaw 
Q...oioeJ040c.V MC MIW CJk OJ .........,..,
D-olblOCPo ~~ Nirl' 8 Wf'! -.OMt~ 08lM> ,....

•too ,....,I UXI' 1•crw NC 
9300- flW •11«. -'100 .. 

CbN •.CR) prr ·~ .... , 0-tl UQP .. 
TIRMlllALS 

!,.. f100,-."'°°"' 100 "*' ~... ....tl6MO 
°""'9102grwnpf1Qlllhllll~ ... 

~0.-.,. 1~91......... AP"., DtHG 

~~17\efl'llMlilt(~ ~ ·~ AP'Il.. 0115iol 

Wytt50,4 ~~ WIS-.. 

~J00. [9""c:otoo tulllw.P" W'<SJOO 

l.,,....19...,.... VT!.1~~t:N·~ t t -.-Qf 

,,.~ttO""*lliOoil'""(;OI TY1 t1oP 

~~W'> ---~,t...ci.~td ::~ 
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SUNRISE COMPUTER 


- , -
The Xerox Sunnse 1810 is by far the best value we have ever seen in a 
micro computer. This is a sell contained battery and AC operated 
portable. The Sunrise was originally priced at $2995- Xerox has since 
elecied to dropthe computer from their product list. California Digital has 
purchased all !he remaining inventoiy and Is making the unit available at 
a fraction of its original cost . 
This portable features a buiJI In80 column liquid crystal display. along 
with both RF monitor and television ou1puts. The internal 300/ 1200 
baud modem includes an auto dial telephone assembly. The units has 
both centronlcs parallel and a serial port prog.rammable to 19,200 baud. 
The self contained micro cassette is capable of capturing data from the 
keyboard as welt as doubling as an recorder for dictating messages. 

An optional dual floppy disk drive module, pictured above. is available 
for only $219. (when purchased with the Sunnse 1810)- Also available. 
for $59 is an 80 column printer that mounts in the drive module. The 
Sunrise features a CP/ M operating system which allows the operator to 
use any CP/ M program in Xero~ sv.-· disk format and over 5000 CP/ M 
programs available m pubhc domain­

1200 BAUD MODEMS 

UNIVERSAL 

DATA r---~ IJlitlUnll 1f$9
i._ 

-1 

119 00 
15900 
29.00 

599.00 
'39.00 
199.00 
159.00 
23900 
35.00 

3 19.00 
27900 
239.00 

59.00 
399-00 
3419_00 
199.00 
199.00 
395.00 

XEROX/XT 
1.,,,,, /Ill ill•"""' 
11198$ 

Includes: 
14" Color Monitor 
Mouse & Softwa.re 
1OMeg. Wlncheater 
256K RAM Memory 

This 10 Megabyte XT system was manufactured for the 
XEROX Corporation by Toshiba. The XEROX I XT oper­
ates all IBM software including Lotus 1·2·3 and Flight 
Simulator. 
Built into the XEROX I XT Computer is a RS-232 serial 
port, Centronics parallel printer port, RGB and composit 
monitor output. The XEROX I XT also Includes 256K/Byte 
of memory expandable to 640K, and a high resolution 14" 
RGB color monitor. The computer provides three IBM ex· 
pansion slots for adding a modem orother boards. XEROX 
has also included a mouse along with operating software. 
Complete with 90 day warranty. 

http:Softwa.re


135/150 WATT 
Drop-In replacement LOW PRICES! 

POWER SUPPLY 
For your IBM PC 

135 Watt ____FAST SERVICE! 150Watt ___ 

10 MEGABYTE 
.....-.--=-=::o.TlHard Disk 

For Your 
IBM PC 

S469 

• _•139 
------' 149 ______•179 

Amd k Color 710 '589 
PGS MAX- 12E 720x350 __•179 
PGS HX-12 640x240 •449 
PGS HX-12E 690x350 ___•549 
PGS SR- 2 720 480 ---'629 
Scan-Doubler for SR-1 2 __•199 
Taxan 440 Hi-Res RG8 __•599 

HIGH RESOLUTION 
640 x 260, .38 Dot Pitch 

TAXAN 415 

HAYES Smar modem 2400_ ' 629 
HAYES Sm r modem 1200_ •389 
HAYES 12008 w o Sf1w__•339 
HAYES 12008 lor IS PC _ •359 
HAYES SmartmOdem 300 _ ' 169 
HAYES M1crom0<1em ti __•169 
HAYES Smarlmodem llc__ 1169 
Modem Cable ' 24 

PROMETHEUS Promodems 
ProModem 300c for I le __•149 
ProModem 12008 for IBM _ •289 
ProModem 1200 RS-232 __1299 
ProMod m 1200A lor Apple_ •349 
ProModem 1200 for Mac__ 1349 
Alpha/ num D•splay Op11on__•79 
Op1t0ns Proc ssor 
64K em Expansion 

'79 
•19 

Why p11y •1149 for • C. ltoh 

STARWRITERTll F-10 
When our 40 cps letter quality 

dal sywheel from the same manu­

facturer Is only s499 
'"S1arWn1 r •s a Tradenuirk ol 
C lloh Olgll I Product$, Inc 

EPSON FX -85 & FX-185 

OKIOATA 192 & 193 


C. ITOH, CITIZEN, STAR 

PR ICED TOO LOW 

TO PUBLISH! 


Cal l Us Toll Free For The B~t 


Deal In The Country• 


JADE XPC 

• 640K of RAM 
• 135 Watt Power Supply 
• 8 Expansion Slots 
• Deluxe Keyboard 
• 90 Day Warranty 

Disk Drive for Apple llc__•129 
Par Prlnler Cable for lie __'59 
Full Height 0 1sk Drive ___•139 
Hall Height 0 1sk Dnve ___•129 
ALS Z Engine •145 
16K RAM Card •39 
64K 80 Column Card tor lfe_ •119 
Best 80 Clm Card for 11111 _ •139 
Printer Card & Cable '49 
Fan w/ Surge Protectton~_'59 
Grappler Plus '99 
64K Grappler w/ 16K ---'149 

Double·S1ded. Double-Di;mslty 
8" Disk Dnve '249 

Dual 851 Sub-System K11 __'599 
Oual 85 t Sub-System A&T _ •799 
Complele dual 851 disk dnve sub­
system w1lh two Shugart SA·85 lR, 
cabinet. power supply. Ian. etc 

IBM PC 

• 256K of RAM 
• 63 Watt Power Supply 
• 5 Expansion Slots 
• IBM Keyboard 
• 90 Day Warranty 

256K RAM, two 360K disk drives & disk controller 

sg95 I 5 1695 
JADE XPC PORTABLE 

• Deluxe Keyboard • 256K Expands to 512K 
• 600 x 400 Hi-Res Video • 90 Day Warranty 
• 110 Watt Power Supply • Two 360K Orives 
• Parallel & Serial Ports 
• 4 Expansion Slots 

51395 
512K ol RAM10 MEGABYTE 10 MB Hard Disk s1995One 360K DrivePORTABLE 



I I 

' .· -

Do It Yourself/ 

Two new, thoroughly 
tested IBM PCIXT power 
supplles lor your sys1em 
u~reele. Best price In 
Byte with ONE YEAR 
w•rranty!! 
POW-1040-00 135 watt •• • ••. I H .00 
POW-1044.00 1!50 wall • . • • • . l 115.00 

IUPIR 12 PAK •LTl·P'UNcnON 
Thl.eone 11,...llylolldedl F•turec One Patallel Pon,One RS232-C 
Serlal Port, One Game Pot1. Aea~Tlme Clock I catendsr with Bat· 
tery Bac·k-up. &pendable to 384K or Parlty-checlced Memory, Sup. 
plied OK Memory, all cables, PrlntSpooler 
and RAM Disk Software. 
BOA-6335-00 ... . ...... ........ $121.95 
Addltlonal (9) 64K Memory Chips 
KIT-8000-00 .... . ............ .. $ 10.00 

•1395°0 WOW! 
Complete ~?.:~ 
Systeml -==-E"""-­

Add-On H.D. & Tape 

NEW 171 000 In Ser11lce! 1!,l!~:~n. 
Feature•! •199500 

10 or 20 .._..,,. on tne 
IQP\, your c::hof.ce of Hud 
DIM on IM boUam. SuP9f" 
1~p1a111tic•r Rtqu11e1 
one 1101 ln your PC for 
SA$:I rn1 er11c1 1nd 1n R · 
1•M onconn.c10tontn• 
llCJPl'Y cud, E..ryrhln; 
elao 11 euppllod I>)' v 

!e wiys to begin ·
'ull system · ill 11111 you assemble yourselll 

CABINET ONLY 
>l ot CAB-3068.00 ... . ..... $75.00 

''B'~'' 

~~~·.~~~~~~1!'.~oth:~:K 

•RAM Disl< 
•Game Port 
•640Kcpcty 
•PrintSpooler 
•Turbo model 

2011egColor
Cotlll*tl S)'lllml 

•2sso00 
40M99wn'llpe

Compltll Sp11efl'll 

40 Meg S1tl95 
105 Meg 14195 
140 Meg 14885 

Add·On Hard D/1k
Twowaystogo. l'ht 1"11ma15Yf1tm lsc~btclvw 
ftaots llOl.Oa l'IS &OW.Sia. Tllt-l'!S&Cllwls 
~ be used II)( 1111 Mtg~ 8.cio"'ll on rour m 

4.77MHz 
to lMHzl 

•ser,Par 
•Clock 

13035°0 

Softw•r• 
• XWORD 
• XBASIC 

to....,. • .....,,. 
'525Joll'llH.. '11H...r12Hut 
IO.....,_ tOI.....,._ 

'9501111"715.. '3715 loll'3ff5 .. 

• XBASE 
• XCALC 
•XCOM 

Check Th••• Standard Featu,..•: 

11.....,.. ,•.....,.. 
'7951111'195... '43151111'41115 .. 

Add·On 10 Meg Tape 
• Full·Soff. Fnther..,ucll, CaplCilJrice Keybolrd, lO Function l(rp. Cal cu l 11:Jf~ype Nu1111111c Keyp10 • II j0ur IBM-ATl>Hlls1 llt· 

Ill help In lhl a.ek-11p 
callgoly, rou woni bl 
able to blll 1~ts prlc:e! 
C1lll11, soltw111 end 
IYUylhi ng ! 

• Paratlell Sclrf1l llO • Rnl me Clock • Game F'lut • 2-Sll mllne 5"" CSIOO~TPI 360K Drlve1 • 
• 8IBMt•P••slon slols • RAM. Disk • Prilll Spoo111 •' OMA 13Timll chonntl• • 

1111111 

MllCELLANll!OUI $$$SAVERS 
1All -lldloll flo9py, RIC, 2Serill, 1Pa111 1 ~ Game, RAM. Disk 
)A.8250.00 • .. • • • • • • ................................... $111.00 
x ii-rCl!ilPt !9) M£Clof lBMKll.eooo-OO ................ $ 10.00 
MDllAll-,.CMpl(i) • 256KIUMOOGOO .............. $ 411.00 
~._,..(uplD5t2Kl tupplildOK~ ... .... .. I H.00 
..,.,eo.elllr, Con11011 up to lo11t dri'oiH, S • 4&t6 TPI 
>A.&100-00 ........................................... $ 95.00 
_,._GnpNct Card. (H1rcu1H typeJ (l-2·3CClfl!llltiblllmll • 3'a. 
)A-6150-00 ............................................ $175.00 

~~~-·~-~~. ~'...~~. ~ -~~.~$145.00 
ocliC­~ hts In "llWM1 &lat• wJbal11ry e.dt-11p 
)A~~ ....................... ......... .... ......... $ 55.00 
rd DIM ~. Sl•lld•nl ST-50IS lnlolfaoe fOI DOS z.1 &3.1 
J.l..IOllO.OO .................. . ...................... . ... $165.00 
Ol1llO lliolfl- lnlt1t11I WIPCillik Ill CammunlcailontSGllWM 
lA.S72M10 .......................................... . .. $210.00 
- llllMlw.22MHz ba!Mlwldth, comiicslll lnpul or TTL 
)N·11~G'"l\K:omp 11.00 MON-1700-00 AlllblltlCGtno 104.00 
)N-11™JO G'"lllTTL •• 104.00 MON-1750-00.t.mbllrITTl •• 109.00 

• Full ISCOK captcity on-bolllll • 9088 16-bit CPU • M.onoe 10me Video C..rd • 
• Up to 32Kof EPROM (full 8~ supplied) • S~P0111fC.OOS · MS.DOS ·CflM-86 • 

• ~ S<lpply H&rd·Disll·Rud)', no ~ to 1dd-on lddilliml pow.r • 
• HI h re.oluion 12' t.lonllo~ Green Screen, 22 M.Hz b.lndWldlh • SUB-8300-00 • .. • • . . .. . . . . . . . • . . $595.00..._. 

INTERNATIONAL ORDll!RS 
lllcn,,,... Is INdr lo MNt)'OUf ""'11 In -WCOlll!ltin. Eldl Olficellu 
Sllet l.lltllltin,~ Prlclflg,1....n1111yllld llcMlcalS1nicH¥11labl91D...,. 
llCll1 yow Midi. 11111 lll na pro~11m1wllh U.S. Expart Farn11 
USA OFFICE MARACAIBO OFFICE 
15mil$Mmbl'/Ltne.UnUA A~ 3FEsq. Caflt81 
H 1iogtun llw:b, CA 92M9 Clnlro Com. M11!g1 • ~I 115 
Tit m Ia!l&GllCO Miiiea.ibo, Vtnezuel1 'll01-A 
Tix: 1187841 XORDAY. HT9H Tll:OIU-i133211 ·Tl ·523U PENIN 
AMSTERDAM OFFICE BOMBAY ~FICE 
Bul!cling 70. Cth FlOOI 311 Silldbl Lille 
1117 Zli Schlpllolof.ul 111~1>1111 Otsal Rd. 
Mls1tldtm, The Netherlands 8omNf .tGG.oa4 llldl1 
r.1; (020) ~ 20 !il).Tlr. 18306 ~: 3'7172 . Tl 011·28158 

AUSTRALIAN OFFICE CANADA OFFICE 
s 11w1n Stitt~ Be11..ue ~ Ptlnclp11t, St. ewse. 
W. Auslrell1 ecl5li O...bec, Callida JOJ 1WO 
r.1: 274-3101 let 5>111251-3118 

Now ~i=-=:-XT In a Kitt 
Completely XT Compatible 

•1095°0 

- --
llllllllllUllll ­

Why didn't anybody think ot It before? 11 
you have a phllllps screwdriver and 1·2 hours 
avallsble. SAVE yourself a bundle of MONEY! N<>" 
where wlll you beat this deal on a complete 8 slot 
ready·t<>"assemble and run XT compatlble. 
• Cabinet • 2-360K Shugat1 Drives 
• 135 watt Power Supply • Floppy Controller & 
•Keyboard Cable 
• 8 Slot Motherboard • Mono Video Card 
• 256K RAM • TTL Amber Monitor 

an Emptycablnel ·a "Basic" 
10 Meg S1095 
20 Meg S1215 
211 Meg $1315 



laM AT 20 + 2 0 
512 . 1 or 2 fl0p111es 
20MB HO &20M8 Bacllup 

l•M AT 30 + 80 
5 2k. or 2 11op111es 
DB HD &60MB Backlljl 

laM AT 4 0 + 8 0 
S12k, 1 or 2 l10pp1es 
40M BHO &60MB Backup 

COM..AQ 
f'ORTAa Lll 
256k . I or 2 llopp1es 

COMll'AQ COll.,AQ 
D••Kl'RO t 0 •• .-ORTA•W 1•8 
640k. I ot 2 HOpptes Custom Conl1gura1ions 

COM..AQ COll.,AQ 
D9SKPllO 10 + 10 D•Slll'RO 198 
IOMB HO & 10MB 8ac:lall CuSICJll1 Conllgurauons 

COMll'AQ 1aMXT 
D•Sll..RO 10 •• COM..ATllU 
S.1ckup AvailaDle Cus1om Conl1gura11ons 

COM..AQ t•MAT 
DllSK..RO 30 •• COM..ATl•Lll 
Baek up Alrailable Cus1om ConllguratlGns 

COMll'AQ IBM COMPllTIBlES 

DllSll..RO 40 M• ARE 'l'OUll LOW cost 
6ackup Available AUTFllNATl\IE 

••• .-c l aMll'C 20 + 1 0 
256 , 2 10pp1es 256k . 1 or 2 loppl'" 

20MB I() & ZOMB Bact!up 

t•M K 10 M• ••••. T 
256 • 1 or 2 flop111es 256 , 2 floppies 

,•• ·ll'C 1 0 •• l •M XT 10 M• 
256k . 1 or 2 floppies 256k. 1 or 2 r1opp1 es 

1•• ll'C 30 •• l •M X T 10 •• 
256k I or 2 lloppl1ts 256 • I or 2 floppies 

1aM XT 3 0 •• 
256 • 1 or 2 floppies 

••• XT t o + to 
256k , 1 01 2 liopp es 
IOMB HO & 10M8 ~ 

l • M X T 10 + 10 
256 . 1 or 2 1 opp1es 
20M8 HO &20MB 8ac 1111' 

l•M AT IO M• 
512 , 1 or 2 tloppces 

l•M AT 30 M• 
512 • I or 2 floppies 

taM AT 40 M• 
512 . Io 211opples 

CDC/ M ITSUBISHl/PAJIASD NIC / TAN DON fTEAC 
Hall HI DSOO REDUCED ' $90 
Free Mounlrng K1I 11 2 Drwes 

CDC/ TANDON Futi HI DSDO S99 
HARD DISKS lor 18M PC/ XT 

0 MB lnl w1CGn11011ef 'REDUC£0 SJ99 
10 MB EJ.1 w 'COll!rOller 'REDUCED' S649 
20 JB lnl w/ConlrllHef REDUCED $529 
20~BEi1w 1Con rol REOUC£0' S799 
l3 .1B 111! .,. ContrOl·ef OUCEO S849 
l3 Bb:l w 1Conlt0del R DUCE.O S1049 
d4 MB In w C4n rOilef REDUCED $1049 

MAYNARD C00'1ple e 
MAVNSTllEAI ~ • 00Cl<l.i!l 20MB S999 
MA STRfAI ~ tee~ 61'.lMB Sl299 

HARD DISKS/ BACKUP FOR IBM PC Af &AU 
GENOA GALAUY TAPf BACKUPS 

20 MB lnt/E ~ $7491$849 
20 MB tn /bl S99'l/ $ Hl99 
32 +00 MB blCllsk Bar. up $2399 

TALL GRASS NEW PC T FORMAT 
25135 MB w/60 18 Bae up $2~1 S3399 
50/80 MB w/00 MB Bae up S4299/ $5499 
6'l MB Tape Bae up only $1199 
ConltOller $140 Cartridge ~60 MBI $40 

EVEREX 10120 18 lnl w Conl SS79/CALL 
EVEREX 6Qt.I B E.<1 T Backup :111991$999 
EVERO E.;panSJon C is Hall lletghl $699 
E\IEREX pansJOn Cnasis FuDHeight $749 

INTERDYME TAPE BACllUP 
10 MB lntlul REDUCED Sl691SS<l'i 
20 MB n1, bt REDUCED CAU 

HARD DISKS/ UP FOR CO PAO CALL 
lllmcUll 8aJ< IJy loo1l!Qd 10 10 CALL 

Aulo llool also Av 
8E.ANOULU Bo• Cy Iomega 20 • 20 Lt 
EM UL.EX JA fLIN HO &8AC UP LL 
PWR SUPl't V 1301150 Wa s S89t S 09 

l'GS MAX 12JH ·12/HX·12E $1691S419/$499 
HX·91HX·9E/SA·12 $4191S499/S549 
SR·12 w/~n Doubler $699 
SR· 12 w/ Siglllil 400 S999 

TAXAH COM POSIT 15 Gr nl 6 Amller Sl29 
0 121 Gt/122Amll s 391$1 49 

COLOR 620 4 1eX1 modes 640XZ62 Res $359 
COLOR 630 41et1 modes 6'10X400 Res SJ99 
COLOR 640 Top Ol Ille h<111 moniio.- $489 
COLOR 64ll w AXA I 5.~ RG8 C.W $749 
COLOR 640 w Persyst Bo8 Brd $19'.1 
COLOR 640 w/S1gm; 400 $939 
COLOR 640 w/S~ 400 PC Mou~ S1039 

AMOEK 300G/300M3 OAI J $139tSl49tS159 
COlOR 300/5001600 S239/ $349f$41 9 
710 S489 w ecmarGrapillcs ~ S899 

IBM Ellha rac Color ~ on tor CAU 
ROLAND 8·142 14 "/Color ~Otttors Desi Pnce 
TECMAll Cdor $529 w1Grap111e5 ~ $'939 
TILT/ SWIVELMon 1or Pedestll $30 

HERCULES MonoGraplocs S279 Color 
HERCULES COM PlllTIBtE Mon:!Gril)hoCS S199 
EVEREX The Edge Best Price Ever 

C'ira~na Edge hen Berte:r Price 
AST Monogiaph Plus S3391SJ69 

Preview I« Mooo Grapll!Cs $279 
Graphpac wt64• SS49 

PERSYST Short Olio! Min MOilo S1!19/CALL 
Color ConOI Mull!tunctJOn &COior om ~ 
1000 Combo M UOC1IOl1 Mono rom S299 

PERSYST EloB 8oara $339 
PERSYST w/ TAXA 440 $799 
IBM EGA IEnh.lntell Graiinoes aaptet) CALL 

Gola Owtlooaro ! ul11fonc11011 &COior L 
STB Chau ler REDUCED $299 
PARADISE Mooular 6ro lrom 5259 
ORCHID Tur1>0 Grdphlts Con1ro11er CALL 
TECMAR Graphics Masler $429 

GMaster wlTECMAR QJlot Monitor $939 
G astetw/ AMDE 710Color MOll!tor S899 

GENO~ Spec1rum Best Pnce 
"1 YLEX Ctla111!1i1n $399 
SIGMA COLOR 400 IS1>eC1 MOl'lilor l $479 

COLOR 400 w/PGS SR-12 S999 
COLOR 400 wlTAXAN 4~0 S9J9 
3 Bunon PC ~ouse ... PC Paint Ado $100 

Elsytwl 121130011200 BCl 111 w/ l'Clal $199 
S""rTEAM 212A 1200 Bel b l w/o sit S2'09 
HAYES 1200 Bw/ SmartCom II S319 
HAlES 1200 Ext w/o SQhware $349 

Smartcorn II S89 NEW 2400 Bd Ext 5589 
KAYES Transet 1000 " REDUCED" S299 
POPCOM C·150 Im w/PfS Acc:sss S289 
POPCOM X-150 Exl w/ PFS Acuss $299 
AST Reach' 1200 8d s11011 c.atll w/Cross!alk $359 
PROME'l'HEUS PROMODEM 1200 Ei1 $269 

0p1IOllS Processor S79 w/Moclem $65 
Alpharun Display S79 w/Moelem $65 
PROMOOEM 1200 E.il1 • Bolh OjMICIOS 5399 
PROMOOEM 1200 B 111! w/ MlrE soltware $229 

OUAOMOOEM II Shll'tcard w/ Cfosst.llk VI CALL 
2400 Bel Upgrade lot Ouaamodem II CALL 

Vtn·h Hi Carctw/ Cross1a1 XVI SJ49 
1200 Plus bl w10 sorrware 5349 

BIZCOMP lnleJl1Mooem EXT S319 
SllXl / Xl 5289/SJ 19/$359 

WATSON tnlejlrated 01ce Data Ollem 
EVEREX 1200B lnt.etrldl w/ sollware 
U.S. ROBOTICS Complete tme 

08E'RON OM NI READER 
A mUSl lor any one us111g w0<d processing 
~r s loke a scanner 1rans1erring I lrom 
paper 10 your tompu r Reads common 1'fP!l 
1ace.s Will save haurs ol labOrlOIJS IYpi'"J II 1s a 
gre.-it ~eehnologocal bfP.aklhrough al a """Y rea 
SOtl.lble DfiCe Comes C0111Plete w11h interlace 

nd scMware lor yaur compu er S599 
18"' TERMINAL316M CALL 
IBM TERMINAL3161 -1 I CALL 
GE ERAL ~rilllll.!tnl: 's ideoShow CA l 
CHORUS PHOTOSASE/ PC·E\'E CALL 

MISC . ADD ONS 
CABLE Par.lllel. 611 S20 Setlal. 6 M S25 

Keyboala Extoosiorl, 6 f\ SID 
FLOPPY Drwe CMtroller SI 09 
FLOPPY Con1rolll!I w/ P.S.G Clock / Cal $199 
FtoPPV &HD Con1rollef ·'REDUCED S299 
lio\YES Ttanset 1000 REDUCED S.299 
"1 DUSE SYSTEMS l'C Mouse w/PC Patnl S129 
MICROSOFT MOUSE w/ fC Pa1nlbrush 

Busl Sen<ll S129/ Sl39 
KmRONIC KB 5151 $165 AT Upgrade sis 

8 SISll w/ Touch Paa CALL 
AB / ABC/ ABCD Swnch Boxes CALL 
COMPUTER ACCESSORIES P ·2-3 5299 

POWER 01RECTOR P2(5l S89 Pl2(6J Sl29 
KENSINGTON Master Piece (SoullelSI S89 
KENSINGTON Uni ersal Pnn1er S1and S20 
KENSINGTON Masler Piece Plus CALL 
PC eybOard Storage Drawer S99 
STANDBY PWR SUPPi.l w/surge J>!Ole<:hon 

200 W<l11s S269 300 w.ttts CALL 
800 wans (Sine Wave) $619 

TILT/SWIVE'l MOllllOI Pedestal $30 
PWR SUPPLY 1301150 W 115 $89/$129 
EVEREX EllpanslOn Chas.s Halt ~e.ght $699 
EVEREX E.x11ans1011 C"'s.s Fun lieighl $749 



PC EXPANSIONS 
AST $"Pate.Plus (64"1 ... S2S9 


S11Pak.Plu$ (384k) . $299 

Meg11Plus [64 k). . S269 

Act1rantage (l 281il.... . . $419 

Advantage 11 5M) • $639 

110 PIUll . $129 

PCnet · starter 101 S809 


Ou•dboard (64kl.... Sl99 

QuadbOa.rd (38.4k) $249 

Ouadmeg-AT If 28kl S319 

Ouadm111tAT(2M) $609 

Quadport·A.T . SIOS 


HERCULES graph;cs board $319 

Color Card W•th PP . . SIS9 


HAYES Modems. 2400 Scali 

Smarimodem 1200. S409 

Smarimodem 12008 $379 


Set or 9 chips 164 s10 

256k chips (each) ••$4 

8087 chip , SI 19 

Mayn•rd 0 1sk ConiroHer . SIOO 


Sandstar Senes. . . Scali 

Internal l1a1d 0 1sk.s from $609 

MaynSiream rape bacltup !tom $979 


Qume 142A. . SI09 

THC f055B $109 

T•ndon TMt00-2 5109 

CDC 9409 • , $119 

Verbetjm Oaia11re disks (I 01 . $25 


VLM Computer Electronics 
l 0 Park Ptac • Mo111s1own NJ 07960 

(2011267-3268 Visa MC, Check or COO 

BUY 
UNITED 
STATES 

SAVINGS 
BONDS 

8051 

8048 


SIMULATORS - CROSS ASSEMBt.ERS ­
PROGRAMMERS - SIM51 and SIM'8 Solt· 
ware Slmutalors run on IBM-PC, CP/ M -80, 
MS-DOS ~gned for validation & debug· 
g ing apphca11on solt'Ware Simulation 
lnclud1ts ll on chip runellons plus e•pan· 
sion ch1 ps. $200, one year FREE updates. 
Formats: PC-DOS 2..x OSOD. CP/ M - 80 8" 
SSSO. mony5Y." format Cross Assemblers 
end EPROM pgmrs also available. L.oglcel 
Syal•mt1 COf'p. 6184 Teall Station. Syr.. NY 
13217. (315) 457-9416. 

loalcal .Sr:stems 

Inquiry 198 

SHOOTE~ 
EPROM f-- - · 
P.ROGRAMME~~- ' · . 

~:- J

$39500 $ t}! 
• 128K RAM 
• Bull-In RS232 Port 
•Programs 2716-27256 
• W>rks with aQY

computer or dumb terminal 
• Stand alone mode 

13211M'...... 
FJ. ........... Fl 

111.. 1-lllME1.f'llllll 

SU OUR AO ON PIOGE 24 

Inquiry 396 

Crescent Com, Inc. 

CONTACT US 10DAYI 

Remarkably 


LOW Prices­

Very Competitive 


• IBM PC, XT, AT and peripherals 
• ALL-APPLE including 


"Fat" MAC and peripheral 

• COMPAQ Computers 
• Mo t. Popular ftware 

Call TOLL·FREE 

1-800-325-1287 

Callfornta Only 

1-800-492-3003 


Telex 855771 

Crnc,ent Com, Inc. 


3517 Ryder Street 

Santa Clara, CA 95051 


408-738-2480 


JOY TICK PECIALIST 

C l ,A.i'KI Mtll,f ( fQil A,i"U". 11 
A.U :l.l:!'IDS Of' JO\' S"TI J'OR llL\f". An'Lt"'. 


C0~!40'001 [•. AND ATA.IJ'" 


~ nsn;nrn.a ~...,·r,ocA.•u ••U"OJilJU 
• .4U..t......U.MiU:CLQi.b,.Mtft LLM"Ubl~Al"IO~ 

CONTRIVER ENTtR PIU £S CO., LTD. 
1-CUMDiln'I, VMCOU¥1il,9.C..CNMOAYK.M 


ti'.LI flOC~ Bl-liil, 11141ml 

ni.ax; ....nu C:OtftVIJI 


Inquiry 87 

FREE SOFTWARE 
FROM THE PU8UC DOMAIN 

u- Group Sottware Isn't copvrigllted. so no IHs to 
paY1 1000"• d CP/M and IBM. Miltware programt In 
.COM and source c:od9 lo "Oii!' )'Ollrsalll GamH, 
busineM. ut•litlee! Ad FREEi 

Rent ,911, 
IBMPC-810 1-370 Dlebldea •..... i&oo. eoo. 
IBMPC.BLUE 1-111 Dlllbldn ••••. 145. 375. 
6IG/M uo 1.w Ol9blcln ...... . 130. 121. 
CPIM UO 1·92 DlalmldM ........ . 45. 250. 
PICO NET 1-34 Olabldea ..•..•.• 25. 100. 
KAYPRO UO 1-31 Dlebldee •••••. 45. 90. 
EPSON UO 1•31 Dlekelde9 ••• •••• 45. IO. 
C-modort CllM t·U Oltkaldea . . 25. 65. 

Publlc Oamaln U1er Group Catalog Di9k S5 pp. 

(pey!Mnt in 9dvanee, ~ue) 


A•ntal Is for 7 d11ya al19r rac:eipt. 3 day9 gral:* to 

r.rurn. Un • credit card, no dlSk depesit. 


Shil)c)llng, h~ing & l"'urance $9.SO per ~brary. 
(111) M1-ot25 Ordete • Ttchn.k:el (I to 5} 
(111) 727·1015 24 Hr. J Min. Info Recording 

H- your credit cerd ready1 
National Public Domain Sottwa,. 

1533 Awohill Dr. ~ 
Vista. CA 92083 ...• 

BBB 

EPROM PROGRAMMER 

Inquiry 0 

On board 6· 10 MHz Cl'IJ . 20K RAM. 32K EPROM. 
tWG RS·232. 16-bl port , S·counter /lil'MfS 
expandable via Memory/ FOC Board. 
M68K CPO (bare 00,1d) S H .115 
M68 CPU A&T (l>MHZI 5415.oa 
M05121< Memory/ FOC (!>Ire IJoord) s 11.115 
M~12X Mft!IOIY IFDC ( 12aKI $415.00 
FOC/ Harll 111 1n1e~ac.e OQtiQfi $1511.00 
M68KE Enclosure w/- supply szu.oa 
M68K MONlol EPROM'• s 15.oa 
M68K ~roCross Auembltr s195.oa 
~XFORTH OS w/nsembllf. lditcw szts.oa 
CP/ M 68K OSw/ " C" compiler S395 .0G 

P.0 . 8-16US 
lmno. CA927U 
11i.1154.eus 

Inquiry 126 

http:QuadbOa.rd


--

2101 2S6lll.& C450...1 1.95 
5101 
2102L-4 
2102 L·2 
21 12 

256a4 
1024al 
1024al 

2541ia.4 

IOOnal(CMOSI 
!450nolCLPl 
l250nol(LP) 
44SOn•• 

3 .95 
.99 

1,45 
2.99 

2114 
2114L~• 

1024•4 
1024J111A 

4450nal 
i450nalCLPl ·1. " 09 

2114L·2 1024a4 L200naJILPl 1.49 
2114l· l5 
TM $4044-4 

1024•4 
4096a1 

[1M>rta)(LPI 
£450nal 

1.95 
1.95 

rMM201fMSO 
TMM201tl· IOO 
HMG 116·4 

W•.8>.8 
204bl 
2041•1 

C15Gna} 
1100..•J 
1200no11c...osi 

1.19 
2.At 
1.79 

HM6118-3 2049•8 1150...HCMOSJ 1.19 
HM6116LJ>.4 2041•1 1200naJICMOSJILPi 1.19 
H M6 I 16LP•3 
HM6116LP·2 
H M 6264P·15 

2041•8 
2048•8 
819·2 :dl: 

1150...l(CMOSliU'I 
(120nollCMOSJC U'I· 
11 50noHCMOSJ 

1.99 
:1.95 
4 .75 

HM62MLP· 1 S 
HM621i4LP-12 

I 192•8 
11'2•8 

(150nol(CMOSJI LPJ 
(120noJCCMOSJI LPJ 

4.95 
5 .95 

~~-

DYlllMIC UMS 
4118-250 

411 1J.WO 

411 8-150 

41111-1 20 

MK4332 

4164-200 

41114· 150 

4164-120 

MC-65 

TM$4184 


10114•1 
10114'1 
193114•1 
10114•.1 
3176hl 
85536J<1 
85536"1 
85538•1 
65Uh1 
6553tio1 

•164· A'EFAESH 65!i3fiJt1 
TMS44 16 16J84J14 
41121· 150 131072"1 
41258-200 262144.kl 
412511-150 26214••1 

5V•Stngl• 5 Volt $f.Jpplv 

C250naJ 
1200...J 
(150..J 
1120...1 
c200...1 
1200...JISVJ 
Cl SOneWIVJ 
1120no11sv1 
!200no)l5VJ 
C150noll5VI 

49 
H 
99 

149 
1,95 

.49 
69 

1,95 
1 .95 
1 .95 

f150nall5Vl(HFflfSHJ 2 .95 
t1SO.U.J15VJ 4 .95 
(150naJISVJ 5 .95 
1200naJ15VJ 2 .95 
11 SOnoJiSVJ 2 .95 

ft f '"-lSH1P1n 1 R•tr..h 

CRT8000 8500 

* * **HIBH·TECH * * ** 
NEC V20 µPD70108 $2095 

IEPl.ICES 1081 TO IPEED ur llM re 10-M 
• HIGH-SPEED ADDRESS CALCULATION 

IN HARDWARE 
•PIN COMPATIBLE WITH 8088 
• SUPERSET OF 8086/ 8088 INSTRUCTION 

SET 
• LOW POWER CMOS 

74LSOOCIYITILS 
32.768KK• ,951.95 741.SOO 16 7 4(.5165 as1.0 MHZ COllTIOllHS l .OMH• 2 .95295 74LSOI 18 7•LS161 .956502 2 .79 1.8432 2 .t56145 • .9S2.95 74LS02 .17 74LS169 .95 

85C02 ti.f,QS,11295 2.0 1.95688"5 8 .952.95 741.503 .18 74LS173 .496507 "95 8347 11 .95 2-097152 1.95139.95 74LS04 .16 74LS114 .39
6520 1.95 2.4571 1.95HD46505SP 6 ,95109.00 74LSOS .11 74LSl 75 .396522 4.95 MCIJ72 21$ 3-27'8 1.957.95 74LS08 II 7 4l.$191 .496526 26.95 3.579545 1.951275 26.ts9 .95 74LS09 .18 74LS192 At6532 6 .95 4.0 1.957220 19.IS2.95 74LSIO 74LSl93 A96$4S 6 .95 4,0]2 1.95CATS027 12.IS3 .95 74LSl1 22" 74LS194 .69
&551 5 .95 5.0 1.95CATS037 9 .959 .9S 74U12 .n 74L5195 .69S561 19.95 5.0881 IJS~M599111A 19.9519,95 74U13 26 74LS19S .59
8581 34 s 8.0 UIS129.95 74U14 .39 74l$197 .59 

8.144 1.95us.oo 74\.SIS .28 74LS221 .592.0 MHZ &.5536 1.95 74LS20 .17 74LS240 .69 
80 1,956502A 2.95 DISK '14LS21 .22 7&LS2&, .69

10.0 1.951520A 2.95 74Lll22 .22 74LS242 .69
10.73805 1.95COllTROLLEllsn:zA 5 .95 74LS27 23 74LS2•3 .698200 12.0 1.95653'2A 11 .95 74LS28 .26 7&LS244 .H 1771 4 .95 14.31818 1.958203 34.95 6545A 7 .95 74LS30 .17 74LS24S .791791 9.95 15-0 1.958205 3 .%9 8551A 8 .95 74LS32 .11 741.$251 .49179-3 9 .95 11.0 1.958212 1.49 741.$33 .21 74LS253 491795 12.953.0 MHZ 17A30 1.958216 1.49 74Ul7 .29 74LS256 1.7!11797 12.95 18.0 1.95822• 2.25 65028 &.95 74L538 .26 74LS257 . 392791 19.95 18.4132 1.958237 4 .95 74LS•2 ..J:!t 74LS2511 492793 19.95 20.0 1.958237·5 6 .95 74LS47 .5!1 74LS2S9 I 292797 29,95 22. I 1114 1.958250 8.95 74LSU .69 7•LS2&o .•961143 19.95 2•.0 1,958251 1.95 74LS51 ,I) ?•LS.2" 398800 8272 4 .95 32.0 1.958251A 2.49 74Ul7J .29 741.5273 79UP0765 4 .95

1253 1.95 1.0MHZ 7&LS7.. .2• 741.5279 39M88871 1:1.95 CIYITIL8253·5 2 . .t9 74LS75 .29 74LS280 1.98M88877 12.!IS6800 1.9582-!iS 1.95 7•LS76 .29 74LS283 .591191 6 Jl56802 495 OIClll.ATOn8255-S 2 49 74LSl3 .49 74LS290 892143 6 .956803 9 .95 ; ,OMH1 5.951259 2.49 7• sas .49 74LS2H .896809 595 1.8432 5.951.259· 5 2.95 74l~ .22 74LS2!t!I IA!I6109~ 5 .95 2..0 5.958272 4.95 74LS90 .39 74LS3Z2 J .856810 1 95 2..4576 5.951279 2 .95 74LS92 .49 74LS323 2.496120 295 Bil RATE 2.li 4.9S 8279·5 J .49 74LS93 .311 74LS364 1.956821 1.95 4 .0 4.9582.82 3.95 74LS9S .49 74LS3&S .3961140 g ,95 IENEUTOn8284 :1,•5 5.111188 4.9S 74LS107 .34 74LS367 .3961143 19.9S8216 J,, .. .; 8 .0 4 .959 .!15 7&l.S108 36 74L$368 .398844 U .95 ti~,.. 4.9$4 .'!IS 8218 &.915 "/4Ul112 ..29 74LS373 .798845 4 .95 8.0 4 .9511.95 74LSl22 45 74LS'74 .796847 11 .95 8.9S 10.0 4 .95 74LSl23 49 74LS375 JS6150 1.95 4 .9S 12.0 4 .9S 74LSl24 Z.75 74LS377 .796883 22.95 12.480 4.9S 74LS12& .39 74Ls:J78 1,18Z-80 
1§.0 4.9S 74LSl26 39 7'LS390 1.192.0 MHZ 
16.0 4 .95 74U132 .39 74LS:r93 .79&8800 1&.&32 4 .95UllTI 74LSIJ3 .49 741.5$41 1.49688024.0 MHZ 20.0 4 .95 7•LS136 .39 74L5824 1.9568809E l .95 24.0 4 .95 7•lS138 39 74LS840 .9968809 4 .95 

74LS139 .39 74l.M45 ,99 68821 3.'5 
7"4l.S1&S .99 74L$ff9 1.2968845 4.95 
74LS147 .99 74U870 .8961850 f .95 MISC. 74Ul41 .99 74LM82 3.20'885' 9 .95,_,,. 74LS1SI .39 74LSH3 :uoTMS9t531 I .ts 
74LSl53 39 74LM114 3.20TMS9ts32 19.H 
74LSll>4 1 49 74LS8U 2..40UU.12003 .79 
74LS1S5 59 74LS71J 22.953242 7.95 
74LS1 5& 11LS!l5 1A93:141 4.95 
74LS157 JS llL.5911 1.•9MC:M70 1.95 "'' 74LSIH .2.9 811.$.97 1.49MC3480 1.95 
74LSllO ..2.9 11LS98 1,49MC3487 2 .95 
74LS161 .39 2$LS2SZI z.ao11C90 13.95 
74Lll62 9 HL52M9Z..802ll1l-001 "" 6.95 

AVS-237a 11 .95 741.5163 .39 2'6LS31 1.95 
74U1114 All 281.$32 1 ~95AVS·3600 POI0 11 .ll5 

2708 1024•8 1•50no1 3.95 
2716-11 2048•8 1650nol 2.29 
2716 2041•• (450noll5VJ 2A9 
2716· 1 204••• 13SOno)IWJ 3.95 
TMS.25J2 4096lllil (45-llSVJ 3 .IS 
2732 4096•1 (411-llSVJ 2 .49 
27J2A 4096•• !250...)15VJl21V PGMJ 2.Al9 
2732A-2 4096.S 1200no)ISVJl21V PGMJ 4 .95 
27C64 8192•8 12.SOnoJ!SVl!CMOSJ 7.95 
27114 8192.S 1450noll5VJ 2.29 
2764-2 0 8192•8 [250noJiSVJ 2.49 
2764-200 81t2•8 IWOno!ISVJ 4 .IS 
TMS2564 8192•8 1450na]('5VI 8.95 
MCM8'766 8192•8 1350na](1iVJl24 PINI 17.95 
27 '21 183114•8 1250na]( SVI JA9 
27C258 32768"8 i21i<lMH5V)ICMOSJ '5.95 
27251 32788"8 i250noJ[5VI 9 .95 

5V•StnQlti $ Voh ~ 21V PGMD "'°Or.,, M 21 Votu 

ra sPEcrRo N1cs EPIOM EUSEU
P.I CORPORATION 

Unh•nt•MifYModel Tim... c"t.:'"' (UW/ C""l 
PE· U NO 9 8.000 ••:Loo -· P£·14T VES 9 •119.00 
PE·2•T 

a.ooo 
YES 12 lt,600 •175.00 

HllHSPEED CMDI 
A now I- of hogll - CMOS 1og.c IN....."'° - or low - 5- iS.U """"°' 00,.

~=~~.!:::".!'o~ 
W1'mul'lfl'V• ....w:t lmptoved output dmna 

74HCOO 
74HC: 0-•to 01 CMOS loge-· •n<I.,. -I 
ror._, .acMOS~ 

74KCOO .59 74HCl48 1.19 
74H002 .59 74HC151 .89 
74HC04 .59 74HC1S4 2 .49 
74HC08 .59 74HC157 .89 
74HC10 .59 74HC15ll ,95 
74HC14 .79 74HCl6J 1,15 
74HC20 .59 74KC175 ,,, 
74HC27 .59 74HC240 1.89 
74HC30 .59 74HC244 1.19 
74HC32 .69 74KC245 1A9 
74HC51 .59 74HCZ:57 AS 
74HC74 75 74HC25!1 1.39 
74HC85 .35 74HC273 1.811 
74HCl6 .6!1 74HC299 4 .99 
74HC93 1.19 74HC368 .99 
74KCI07 79 7•HC373 2.29 
74HC109 .79 74HC374 2-29 
74HC112 .79 74HC390 1.39 
74KC12S 1.19 74HC393 1.39 
74HC132 1.19 7•HC-017 1.99 
74HCl33 .69 74HC4020 1.3!1 
74HCl31 .99 7•H~9 .89 
74KC139 .99 74HC40SO A9 

74HCTOO 
7&HCT: Owec1. ~"'~ f0t LS m 

111terrnut4'td wt!lh 7' l.S In the ..,,...cirQLMI 
74HCTOO .69 74HCT168 3..05 
74KCT02 .69 74HCT174 1 09 
74HCT04 .89 7•HCT193 1.39 
74HCT08 .69 7•HCT19& 1.19 
74HCTIO .H 74HCT2&0 Z. 19 
74HCT11 .69 7•HCT241 2.19 
74KCT27 .H 7UlCT244 2.19 
74HCT30 .89 74HCT245 2..19 
74HCT32 .79 7•HCT257 ,99 
74KCT74 .as 74HCT259 1.59 
74HCT75 .95 7•HCT273 2 .09 
74HCT138 1.15 7•HCT367 1.09 
74HCT1l9 1.15 7eHCT373 249 
74HCTl5' 2.99 74HCT374 2 .49 
74HCT157 .99 74HCT393 1.59 
74HCT158 .99 74HCT4017 2. 19 
74HCTl&I 1.29 74HCT4040 1.59 
74KCTIM 1.39 74KCT4080 1.49 

74FOO 
74"4 

http:811.$.97
http:262144.kl


4001 .19 14419 <US 
4011 .19 14433 14.95 
4012 .Z5 4503 •••4013 .35 4511 .69 
4015 .29 4511 ..,. 
4015 .Z9 4511 .as 
4017 .u 45.22 .79 
4011 .19 4525 .79 
4020 .59 4527 1.95 
4021 .19 4528 .79 
4024 .u 452' 2.!IS 
402$ .25 4532 1.95 
4027 .39 453& .!15 
4028 .tlS 4541 1.28 
4035 .St 4559 s:n 
&040 .69 4515 .75 
4041 .75 4702 12.95 
4042 .&9 74COO .Z9 
400 .IS 74C14 .st- .59 74C74 .H 
4045 1.sa 74«3 UIS 
4046 ,69 74C8S 1.•9 
4047 .69 74Cll5 .H 
&04! n 74C"1150 5.75 
4050 .ZS 74Cl51 2.25 
4051 .69 74Cl&I .H 
4052 Jl9 74Cll3 .H 
4053 .69 74Cl64 1.n 
40154 2.19 74C1'2 1A9 
4060 ,69 74Cl93 1A9 
4086 .29 74C221 1.-,,; 
40119 .19 74C240 1.19 
4078 .5!1 74C244 1.19 
40n .29 74C:l74 1.99 
4081 .22 74C!IOS I 0.15 
4085 .79 74C911 1 .95 
4088 .19 74Ct17 I .ts 
4093 ,49 74Ct22 4A9 
4094 2A9 74C'23 4.95 
14411 9.K 74C9'26 7.95 
14412 &" IOC9·7 .95 

EDIECllD COHECTOn 
100 PIN S1' 
100 PIN­
112 PIN Sl 
SO PIN ST 
44 PIN ST 
.. Pll'O­

S-100 .125 
S-lOO .125 
lllM PC .100 
.lt,PPU! .100 
STI> .1154 
&TO .1154 

7400 . It 74147 2.49 7qoo 
7402 ·'' 741Q 1.20 74$02 
7404 ·'' 74150 1.35 74$03,_ 

.29 74 151 .H 74184 
7407 .zt 74153 .15 74$05 
7408 .Z4 74154 1At 14'°8 
7&10 .19 74155 .75 74$10 
7411 .ZS 74157 .59 74115 
7414 .49 74159 1.SS 74130 
7416 .ZS 7'1111 ,., 74132 
7417 .25 74UIJ .St 74$37 
7420 .11 74164 .u 74131 
7423 .29 74165 .15 74174 
7430 .II 741M 1.00 74111 
7432 .211 74175 ,., 741M 
7431 .29 74177 .75 74$112 
7442 .49 741711 1 .15 741124 
7445 .59 7411U 2.ZS 741131 
7447 .88 7411:2 .75 741140 
7470 .35 741114 2.00 741151 
7473 .34 74191 t .111 7411Sl 
7474 ,!}JI 74192 .79 741117 
7475 ,45 74194 .15 741151 
7476 .SS 741941 .79 741111 
7413 .so 74197 .75 
7415 .59 74199 1.n 
7416 .JS 74221 1.35 
7419 2 .15 74246 1.38 
741<1 .39 7&2.47 1.25 
7Ul .so 74246 1.tt 
703 .35 74249 1.tt 
7495 .SS 74ZS1 .75 
7497 2.75 74215 1.n 
74100 2.29 74273 1.911 
74121· .29 74275 3 .11 
74123 .49 74351 .91 
74125 .45 743" .• 5 
7•1•1i .65 ,,,... 3.H 
74143 5.95 MC2 1.50 
14144 2 .ts !1637 2.95 
74145 .so 96902 1.95 

38 Pll CEITIOllCI 
llllf 

ltlBBON CABU' 
SOLDEllCUI' 

: IDCEl'OJe 
CEl'O>I 
CEl'O>ll'C RT ANGLE l'C MOUNT 

RllAL1 
IDC"N>ll f RIUON CAllU 

DIP CDllECTOll 
OESCR IPTION OR D ER BY 

CONTACTS 
I 14 16 11 20 22 24 

HIGH R(UA81UTV TOOi.i D AUGAT11;11:ST .82 _.,, .19 1.0• l .29 1.:n 1A9ST IC SOCKETS 
HIGH REUAlllUTV TOOU!O 

AUGAT••WW 1.30 1.IO 2.10 2.40 2.SO 2.90 3.15-IC SOCKETS 

.21 

.21 

.:l't 

.n 

.29 

.Jli 

.29 

.J!i 

.:29 
_35..,.., 
.49 
.91J 
.35 
.50 

2.75 
.79 
.55 
.79 
.79 
.7t 
.95 

1.29 

28 

, ,_69 

3.70 

COMPONENT CARllU.S 
!DIP HEADERSI ICC:u .49 .H .99 .99 -" -" '·°' 
IUllONC.0.ILE 
Dll' PLUGS IOC .95 .95 1.75 

FOROR0Effl1'G S rRllCTtONSSEE 0-SU/WINlATURE BEi.OW 

DESCRl"1DN ORDER IY 
CONTACTS 

t 11i 19 :n Tl 50 

SOLDER CUP MALE 01..icP .12 .90 1.2:1 1.25 1.50 JAi 
f!lllAU! DIUS .95 1. l•S I .SO 1.50 2.35 4.32 

AlOHTANGL.£ MALE DIJOlPll 1.20 IA9 1.ts 2.M 
PC SOLDER "£M"'1.E D-11 1-Z.6 1.H 2.00 2.79 

MALE: DG..:~ 1.99 2.H l.19 5.80 

7451153 t.21 
745111 :us T0·2:20 CASE748174 .79 
74S17S .79 7905T A9 7905T .59 
74S1U 1.H 7110n .., 7908T .59 
74Sln 1.M 7'111' ·" 791ZT .51 
74Sitl i.41 71JlliT .49 7119T _51 

74 9196 1.49 1-T~3 c~1<ut7491111 1,49 
74Sl29 3.99 71Utc 1.39 791ZK 1 .4, 
74 9240 1,49 

7tl.OI T~:2 Cf;'f:s749241 1.49 .69
749244 1A9 7'L12 .49 79\12 ·" 749217 .79 

f>JIU:~ob,TA~3R~~7'74821.J .79 
74S2N ... 
74S2IO 1.91 LMUIK~llA JO 3 us 
74$257 1,u 7-KSV $A TO 3 7.H 
74$211 1.&t 71M1ZK12VllA TO 3 .... 
7452M 2..95 71P05KSll 1(1A JO 3 14.H 
7&$373 1.69 
748374 1.U 
749'71 4. H IC SOCKETS7&SS71 2.H 

1.99 too 
I PfN ST ,13 .11 

14 PfN ST .15 .12 
1• PfN ST .17 .111 
ta ...N ST .ZO .11 
:to PIN ST .29 .27 
22 PIN ST .30 .27 
24 Pl N ST .30 .27 
:ta "N ST .40 .32 
40 f'IN ST .49 .3t 
54 PIN ST 4.2ti CALL 

&t• i.OLDi!Rl'A ll 
I PIN - .59 .49 

1<I PIN - .69 .S2 
11 PIN - .69 .H 
11 PIN - .99 .90 
20 PIN - 1.09 .91 
%2 l'IN - 1-1!1 1.H 
24 l'IN - 1.49 1.3!1 
28 l'IN - 1.li9 1.49 
40 Pll'O - I.IHI 1.IO 

WW-•WIREWRAP 
11 PIN ZIF 4. H C.0.LL 
24 PIN ZIF 5.H CALL 
it PIN ZIF 5 .t!i C.0.LL 
40 PIN ZIF lUS CALL 

ZIF•TIXTOOL 
!ZERO INMiRTION FOl!Cl:i 

1N751 
1i'0'759 
1NAH8 
1"'4004 
ll'OS402 
K8P04 
KIU8.lt, 
MD"990·2 
N222l 
Plll2222 
2Nn05 
2i'OD07 
2N:I05S 
2NH04 

1100025 

Tl.OM ·" LM733 98
Tl.071 .119 l.M741 .29 
TL072 I .O!I LM767 69 
TL074 1.95 LM7411 .59 
TUii i ,59 MC 1130 1.69 
Tl.092 .99 MCUSO 1.19 
TUll4 1.411 MCl372 G.9S 
LMJOI .34 LMl414 1.59 
LM309K 1-25 LM1451 .<19 
LM311 .59 LM,411 A9 
LM311H .19 LM1419 .49 
LM317K 3.49 LM1496 .IS 
LM317T .9S LM1812 8.25 
LM318 1.48 lM1lat 1.95 
LM319 1.25 ULN2003 .7' 
UAJ20 -7900 XR220ll 3.75 
LMlZ2 I .-s XR221 I 2.95 
LM323K 4 ,79 XR.2240 I ,9S 
LM324 .49 M.PQ.2907 1.95 
IM3J1 :us LM2917 1.95 
LM334 1.19 c,uoq .It 
1Ml35 1,40 CA3081 .99 
U"336 1,75 CAJoa2 .99 
U"33711 3 .95 CAJ086 .IO 
LM3314< 3.95 CA.3089 1.95 
Ult339 .59 CA3130E .99 
UQ40 -7800 CA3146 Ll9 
IM350T 4,60 CA3160 1,I 9 
U'35J .H MC3470 1 .95 
lf"JS. .99 MC3450 &.95 
LJ"l5"7 .99 MC3417 2.95 
LM351 .5' LMHOO A9 
LMlSO .19 LM390!I .91 
LM313 1.9.5 LM3911 2 .25 
LM:IU .H LM:J914 2 .39 
LM393 .45 MC4024 3 .49 
LM394H 4.60 MC40'4 3 .9' 
TUM 4.20 AC4136 1.25 
Tl.497 3..25 RC4555 .69 
NESSS .29 LM13e00 1.49 
NHS& ,49 75107 1.49 
NHllol 1.29 75110 1.95 
NHS4 1.95 "75 150 1.115 
LM565 ..95 75154 1.95 
LMS61 1.49 75118 I .ZS 
LM557 .79 75189 l .25 
NE570 2 .95 75451 .39 
l'OES!IO 2..50 75452 .39 
NES!'.2 .81 15453 .39 
IM710 .75 75477 1.211 
lM723 .49 75492 •79 

'H•T0-.5 CAN, K• TO-l. T•TO~UO 

.25 4NM 

.Zli 4N27 
2511 .00 4N21 
io ·1.oo ON3J 

.ZS •N37 

.55 MCT·2 

.95 MCT·8 
.115 TIL·111 
.:25 2NH08 
.10 2N4401 
.50 2N4402 
.lS 21114403 
.79 21111045 
.10 Til'31 

LED DllPLIYI 
COM CATI400E .362" 
COM CATHODE .5" 
COM CATHODE .S" 
OOM ANOOIE. .l" 
COM CATffOD E _3• 
COM CATHODE .I" 
COM CATHODE .3 " 
COM CATHODE A3'" 

WOIEWRAP 
FE M.1t,LE Dlu­ 2.7• 

IDC llolAlE IDl:uP 2.70 
Rl•80N CA.II.£ FEMAU! 10~_ 2.t2 

4.%7 .... ,_,. er:: :::::::::;:02. 1111 3••• 5.70 
3.20 •-" 1.7' 

09371 

FND-35713591 
fND-SOOC!I031 
FN0-~0715101 
MAN.•n 
MAN· 74 
MAN•""'O 
Tll,313 
Hl'!I082·77IO 
TIW11 
HPllOB2·7340 

•:..7 HlX W / l.OGIC .2'70... 
4>.7 HEX WI LOGIC .290" 

DIFFUIBI LEDS 1·99 
.10 
.14 
.14 
.10 
. ID 

HOOO& 
METAL MHOOOH 1.25 l_.25 1.30 1.JO 
GREV HOOD-u. .ts H M .7$ 

OROE/lll<IG .l/<ISTRUC rlONS. INSER r THE NUUSEll 01' CONTAC TS '" THE POSm 
MARKED "• • " Of THE -oROERBr PART NLJIJE!l'RUSTED 
€XAM~ A 151> RIGHT ANG E MALE PC SOLOE;I WOULD BE 08:51'11 

llOUITlll HllDWAIE $1.00 

IOC COllECTOU 
0 $CRll'Tl011j 

SOLDER HEAD~R 
RIGHT ANGLE SOLDER HEADE II 

-HEADEll 
RIGHT ANGU! ­ HEADER 
RIBION HU.DEii SOC·KET 

Rll80i'O HlADfll 
Rll.80N IE.OGE CMID 

HAID TDFllD 
"lllPlllE" HEADED 

CA.N BE SNAl'f'IE.0 AP.lt,RT TO 
MAKE.1t,NYSIZEHEADl~ 
All WITH . I " CENTEAS 

OllDER8Y 
10 

IOHu.S .12 
IOHu.SA .IS 
IOH:11iW 1.U 
IDHa:aWR 2.05 
lDlaa .79 
•0.-11;:a 
IDEJo. 

20 
1.29 
1.35 
2;91 
3..21 
.99 

S.llO 

CONTACT& 
26 34-

UI 2.20 
1.71 2.31 
3.IM 4.50 
4.22 4A5 

l .H 
"7.00 

JUMIO HD T1 • 

.91 JUM80 GREEN yp, 
JUMBO YElLOW T1 1« 
MOUNTll'OG HDW Tl 

•01371 Mll'll llED T1 

SWITCHES 
SPST Ml 1-TOGGl.E QN.Qllj 
OPOT MINI·TOGGLE ON ON 

40 so 

DPOJ MlNl·TOGGLE ON-OFF ON 
SPST M1NM'VSHS.UTTON N 0 
SPST MINI•PUSH BUTI'ON N C 
SPST TOOGLE ON-OFF 

2 .H 3.24 ICD OUTPUT 10 l'OSITION f l'IN DIP 
2 .n "'S.ll UJ 
•.ao 7.JO 

DIP IWITCHEI 
.as 1 f>OSITION 
110 I l'OSITION 

2~5_ .90 10 POSITIOl'O 

111101 CABLE 
SING:LE COLllfl 

I ' 10" ,. 
10 .11 1.IO .30,. .21 2.50 ... 
20 .31 3.20 .IO 
ZS .45 .75 
M ... .71 
34 .ll 1 .07 



FR·4 EPOXY GLASS LAMINATE 
WITH GOLD·PLATED EDGE·CARD FINGERS 

PllE WllE wur WllE 
PRECUT ASSORTMENT 
IN ASSORTED COlORS •27.60 PS-IBM S99.9S ---~........ 

. . - ·-~~----~-~-....~.;: 

, .-u111lll 

IBM 
8-0TH CARDS H'AVE Sf~I( SCREENEO LEGENOS 

ANJ) INC/.IJOoS M(){JHTIHG BAACl<Er 
WITH •SV AND G ROUND Pt,.A.N , • , , •27~'95 
AS AB0\1£ WITH DECODING LAYOUT •29.!IS 

S-100 
SARE - NO FOIL PAOS • ••• •• . ••.• •15.15 
HORIZOOfTAL 8US ••••••••••••.• oit.80 
VERTICAL 8US , , ••• • , •• , , , .• . • UU,10 
SU'IGLE FOIL PADS PER HO LE • ••. .. $22.7§. 

APPLE 
BAR · NO FOIL PADS • • • • ••••.• • 115.15 
HORllONTAL eus ••••••.• •••••• $22.75 
SINGLE FOIL PADS PER HOLE •••.•• '21 .BO 
FOR APPLE lie AUX SLOT • • •••• .•• f:W.00 

SOCIET-WUP 1.0.111 

•SLIPS OVER·WlRii WAAP PINS · ~ 
• IDENTIFIES PIN NUMB RS ON WRAP • ~ 

SIDE OF BOARD · ~i 
• CAN WRITE ON PLASTIC: SUCH AS IC • e i:: 

PART• PCK. OF PRICE • Ii! 
IDWRAP 08 10 1.95 • -
IDWRJl._P i-4 10 1.95 e 
IDWRAP 16 10 1.95 . ,, I'> 
IDWRAP 18 5 1.9'5 ·~ -

.... 
~ ·-· ~ · 
~·-· 

100..: 5 .s ·. 1.0". 1.r. 1.0 " 
2so..-2 .s ·. •.s··. s.O'' 
SOO.ir 3 -0 "' . J~5··. •~er · 

SPOOLS 
100 r-.1 M .30 250 IMt • 7.25 
soor-• 11J_2s 10001·"'121,95 

P~ specify ooJor. 
Blue. Black. Yellow or Red 

EMI FILTH 
• MANUFACTURED 

.~g~M " 
• FITS lC·HP BELOW 
• 8 AMP 1201240110\.T 

8 FOOT LIME COIDI 
lC ·2 2 CONDUCTOR .39 
LC•3 2 CO DUCTOR .99 
LC. HP 3 CO DUCTOR W' STO 

FEMALE SOC~ET 1.4.. 

MUFFIN FHS 
3.lS" SQ 
3.el" SQ 
l .1rso 

ROTRON 
ETlll 

MASUSHITA 

FUME STYLE 
TUllFOIMEll 

12.SVACCT 
12.lllACCT 
12.SVACCT 
25.211 Al: CT 

2AMP 
4AMP 
8 AMP 
ZAMP 

• FOR IBM PC·XT COMPATIBLE 
• 130WATI'S 
• •SV @ 1SA. • 12V 4.2A 

-SV @.SA. -12V .5A 
• ONE YEAR WARRANTY 

PS-IBM-150 $129.95 
• 1SOWATTS 
• FOR IBM PC-XT COMPATIBLE 

I • •12 @ S.2A. •S 16A 
• · 12 @.SA. ­ 5 @.SA 

' • ONE YEAR WARRANTY 

I 

PS-100 $89.95 
• lOOWATTS 
• SWITCH ON REAR 
•FOR USE IN OTHER IBM 

TYPE MACHINES 
• 90 DAY WARRANTY 

PS-130 $99.95 
• 130WATTS 
• SWITCH ON REAR 
• FOR USE IN OTHER IBM 

TYPE MACHINES 
• 90DAYWARRANTY 

' PS·A $49.9S 
• USE TO POWER APPLE TYPE 

SYSTEMS 
• •5V @ 4A. •12V @ 2.SA 

-511 @ .SA. -12V @.5A 
• APPLE POWER CONNECTOR 

:g:::~ ~ : ~ ::: •., ~1 9 • 25 Pll D·IUB ~ PS·3 
:g:::~ ~= : : ::~ ~ ... ~ :: ~~ IEIDH I • AS USED IN APPLE Ill 

40 IOWRAP40 5 1Jl5 ..______ CHlllEll • •5V @ 4A..12V @ 2 .5A 
Pl.EASE ORDER BY NUM8EA OF ID _,..,. 2' $ 9 ·5V @.2$A. -12V @ .30A. 

••••PIAICIKAIGIEISlllPCIKl.IOIFI!..............71.·5········•15.l~i" x 4 .5" x 2 .o ··• .884 LBS. 

$34 95 PS·ASTECCAPlCITDll DlTIUIE EPIDM EUIEI ' • CAN POWER TWO 5'!." FDDS 
TANTALUM 

15V ..15 A7Jlf 
15V .70 1.0 
1$V .to 2 .2 
tSV 1J IS 4 _· 7 
!SV .AO 10 

OISC 
SOii .OS 6110 
sov .05 .00'1.,t 
50V .OS .OOOZ2 
5011 .OS .005 
50V .05 .01 
SOV M .02 
sov 05 05 
50V .05 1 
H lf .os 1 

MONOLITHIC 

3SV .45 
l5V 5 
~5 11 .u 
3!!iV .Bfi 
35V 1.00 

50V .05 
sov .05 
50V .05 
sov .05 
&OV .07 
SOV .O? 
sov .07 
12V . lO 
$CV 1z 

5011 ••• .1;11 sov ·" 
5011 Is .•,,,. sov .25 

ELECTROLYTIC 
RADIAL 

1.; 2511 ,,. 
2.2 3511 .15 
• .7 sov 15 
10 SOV . IS 
•7 J5V 18 
100 16V . 111 
220 35V .20 
1'70 25V .30 
2200 1611 .70 
4700 25V 1.45 
COMPUTER GRADE 

'JlllAL 
1.,t 
10 
2Z 
47 
100 
220 
00 
1000 
2200 
000 

44,000µ! 

50V . 14 
50V .16 
UIV .14 
sov .20 
35V .2S 
2iiV .30 
sov .so 
16V .60 
16V .70 
16V 1..2:5 
JOV l .9S 

5% CARBON FILM AU STANDARD VAWES 
FROM 1 OHM TO 10 MEG. OHM 

1DPCS -­ .05 IOOPCS...,.. ..... .02 
SO PCS ...... ...._. .025 1000 PCS _..,.--. .015 

IEllSTOI IETWOllCI 
10 PIN 9RESISTOR 

7RESISTOR 
8 RESISTOR 

SIP 
SIP 
DIP 
DIP 
DIP 
DIP 

8 PIN 
16 PIN 
16 PIN 
14 PIN 
14 PIN 

15 RESISTOR 
7 RESISTOR 

13 RESISTOR 

.01 µf CERAMIC DISC 

.01 µf MONOLITHIC 

.1 µf CERAMIC DISC 

.1 µf MONOLIT.. 'C 

WISH SDLDHlEll BIEIDBOllDI 
DIMfNSJOOIS ISTAIBUTION TIE TERMINAL TIE 81NDING 

STlllPjS) POINTS STlllP1Sl POINTS POSTS 

~l8 :II. 6.50"' 100 
1.38 .11.so·· 630 
3.94. 1..45" 100 

• •SV @ 2 .SA. •12V @ 2A 
· 1ZV @ .1A 

• • 5V @l 5A IF •12V IS NOT USED 
• 6 .3" • 4.0" x 1.9"'. 1 lB. 

PS-TOK 
• •SV @ 4A, t 12V @ 2A 
• • 12V @ 2.8A.. -12V @ .30A 
• 6 .2" x 7 .4 '" x 1.7". 1.41 LBS. 

NEW BOOKS BY 
STEVE CIHCll 

81UL.D YOUR OWN 
UO COMPUTER 

CIRCUIT CUI.All VOi. I 
CIRCUIT CUI.AA VOi. 2 
CIRCUIT CEl.Vo II VOl 3 
CIRCUIT CULA.A VO\. 4 

HUYS 
CONTAC'l'S 
!U'ST REE.0 

Df'OT 2A.MP 

FITS 

DIP 
DIP 

&POT l AMP llELAYSOC 
4POT JAMI' RELAY SOC 
DPOT 3 AMP llELAYSOC 

PS·IBM / 150 

PS-1001130 

---
PS·A 

., .,. . " · ···~_.... . -~.- , , . .. .... . ...: 'lllf 
PS-3 



• fUESCOMPUTEllFOROTllfRTASKSWHlU: 
PltlNTING I.ONG DOCUMENTS. 

• STANOAU>NI! DESIGN · WORKS WITH ANY 
COMJ'\ITfll Oii PIUNTER. 

• AU. -OU.S FEATURE PRINT PAUSE, 
-RY CHECK AND 
GRAPHICS CAPA81UT'¥'. 

SP120P PARALlEL 
• i!Mt UPGllADA9LE TD 21i41K 
• U:OINOICATOll SHOWS VOLUME OF DATA IN 

BUFHll 

SP120S AS232 SERIAL 
• MK UPGllADA9LE TO 2MK 
• SOC SEU:CTABLE lllAUO RATES FROM 

ll008 ­ 19.200B 

SP110 PARALLEL 
• MIC UPGllADA8l.£ TO 512K 
• SPOOLS OUTPUT OF UP TO 

THRH COMPUTERS 
• I.ED 9All<lllAPH Dl,SPl.AYS AMOUNT 

OF OATA IN BUFFER 
• RESET FUNCTION Cl.EARS DATA IN llOFFEll 
• REPEAT FUNCTION CAN PflOOUCE MULTIPU 
CO~ESOFADOCUMENT 

UIHUI DllllmE IPECllLS 
51.4" SOFT SECTOR 

OS/ DD WITH HUB RINGS 

• SERIAL OR f'AllALl.EL 
•CONNECTS 3 PRINTERS TO 1 

COMPUTER OR 3 COMPUTERS 
T01 PRINTER 

• ALL LINES SWITCHED 
•HIGH QUALITY ROTARY SWITCH 

MOUNTED ON PCB 
• GOLD CONTACTS 
• STURDY METAL ENCLOSURE 

TEAC
FD-558 .... HEIGH1 0$100 

FD-55F "' HEIGHT DS/ OUAO 

SHUGART
SA460 5"'" llOTAACKI QS/ Q,UAO 

TANDON
TM100-2 &• " (FOfl - IOSI OO 

MPI
MPl-852 SW' IFOR IBM] OS/ OD 

SIEMENS 8" DISK DRIVES 
FD100-8ss1oosAB01 eou1v $119.00 
FD200-8os1oosAB1>• mu1v $159.00 

JFOAMAT·2 SORWAAE M9.95 TANDONTM100-z 
SUPPORT FOR OUAO DE.NSITY DRIVES FROM TAU TREE SYS""'MS 

Diii Diii£ CllllETI 
5%'' DRIVE ENCLOSURES 

APPLE TYPE DRIVE CA,9111ET 
WITHOUT POWl:A SUPf'l.V 
FULL Kl!JGHT 5 \ol"' 9EIGE DlllVI! CAlllNE'T 
WITH PQWl;A SUPP\. Y 
DUAL SUMUNE S \4" CAIUNET 
WITH PQWl;A SUPP\. Y • VERTICAL MOUNT 

8 INCH DRIVE ENCLOSURES BY }Fm. 
CJl.8-2SV8 DUAL SUMUNE 8" DlllVE CA91NET •209.95 

WITI! POWE.fl SUPPl.V - VERTICAi. MOUNT 

se.80 B9Cea 79081 
IOI OF 10 IULI an 51 IULI an 151 

NASHUA DISl<EHES WERE JUDGED TO HAVE THE HIGHEST 
POLISH llND RECORDED AMPUTUDE OF ANY DISKETTES 

TESTED. SEE "COM/>ARrNG FLOPPY DISKS", BYTE g.4, 

DISKETTES 
NASHUA 5'.4" 

N·MD20 OS / 00 SOFT SECTOR '9.90 
N·MD2F OS/ QUAD SOFT SECTOR $34.95 
N·MD2H OS / HIGH DENSITY FOR AT M9.95 

NASHUAS" 
N-FD1 SS/ 00 SOFT SECTOR $27.95 
N·FD2D OS/ DD SOFT SECTOR 134.96 

NASHUAJ.5" 
N-3.SSS 3,5·• SS/ OD FOR MACINTOSH $32.95 

VERBATIM 51/.o" 
V-MD10 SS/ 00 SOFT SECTOR 123.95 
V-<MD20 OSI OO SOFT SECTOR $29.95 
V-MD110D SS/ OD 10 SECTOR HARD •23.95 

EXTEIDEI CARDS POWEi ITllPS 

lllfll·PC 
lllM·AT 
"PPLE II 
APPLE lie 
MULTIBUS 

IBM 

M~.00 
MS.00 
$45,00 
••5.00 
•116.00 

• UI. APf'llOVEO 
• l ·SA CIRC:UH BREA.ME.II 

$12.85 

ATTRACTIVE SHEL CASE. WITH HINGED LID. FlfS 
POP\AAll PC/ XT COMP"TIBl.E ti10THER-80AROS. 
•SWITCH CUT-OUT ON SIDE IFDR PC/ XT STYLE 

POWER SUPl'I. Y 
• CUT-OllT FOR I EXPANSION SLOTS 
•AU. llAROW"RE INCLUDED 

OILY 
$59.95 

ICEYIOllD-IP 
• RE PLACEMENT FOii 

APPLE II KEYBO"llD 
•CAPS LOCK KEV 
.. AUTO~RIEPEAf 
• ONE KEY ENTRY OF 

~-.. ~1 
BASIC 011 C""" CDM-NDS 

$49.95 

• FUU.Y 1-COMPATIBU 
• aJ KEY WITH CAPACl­

TANCE TYPE -TCllEI 
• LEO STATUS IN~TOllS 

fOACAPS. lllUMNlll LOCK 
• AUDl8U CLICK 

CHE WITH KEYIOllO 
FOR APPLE MOTHER-BOARD 

• USlll DEFINED 
fUfjCT10N KEVS 

• NUMElllC KEVP"D WITH 
CUll:IOR CONTROL 

•CAPS LOCK 
• AUTO.REPEAT 

OILY $79.95 

20 MHz DUAL TRACE 
OSCILLOSCOPE 

HllH DUILITT TEST EOUIPMOT FIOM JOI lllTIUMEITI 
35 MHz DUAL TRACE 

MODEL 
2000 

$389 

-,T 

• 9ANO WIOTll • DC: T020 MH1 l-3dbl 
AC: 10 H• TO 20MH:Z 1-3Clbl 

• $WUP TIME • ..Z .,SEC TO .S SEC/ DIV 
ON 20 llANGES 

• COMPUTE MANUAL A,1110 HIGH 0.UAUl'Y 
HDOl<·ON PllOlllES I NCLUOED 

• INPUT IMP1lO"NCE: 1 MEG OHM 
• TV VIDEO SYNC FILTER 
• x.y AllD l Al;;15 OPERATIOll 
• 110/ 220 VOLT OPEllATIDN 
•COMPONENT TE$Tt;R 
• LI' CDNIUMnlON • 19 WATTS 
• 8UILT-IN CAUBllA TOR 
• AUTOMATIC GR TRIGGERED TIMEBASE 

MODEL 
3500 

$549 

OSCILLOSCOPE 

• BAND WIOTlt • OC: TO -H• 1·3dbl 
AC: ID H1 TO -H;{ (•3d>I 

• SWE.£P TIME - .1 ,.SEC TO .!i SEC/ DIV • 
ON 21 llAN<lU 

• DELAV£0 TRIGGl;R • ll)O mUC TO 1 ,,SEC WITH 
INTElllllFIED AND DEL.A'l'EO -DES 

• COMPl£TE -NUAL AND IX·10X COMPENl.ATED 
HOOK-<IN PROBES INCWDED 

• VAlllABU HOLD OFF FOii 
VIE-G COMPUX WAVIES 

• TV VIOEO SVNC FilTEii 
• TlllGGElllNG OF CH-A, CH-8 , ALTERNATING. 

LINE Oii IEXTIRlllAL 
• X·Y ANO l AXIS OPEllAnDN 

AUTO RANGING, POLARITY ANO DECIM.All 

• LARGE 3 .5 " OISP._.Y 
• DATA HOLD SWITCK FREEZES llEAOING 
• FAST, AUDl8LE CONTINUITY T'EST 
• LOW BATT,llY INOICATOll 
• OVERLOAD PROTECTION 
• ONLY 1 JI ' "' II ... 
• DC VOLTS lmV·500V 
• AC VOLTS 1mv.soov 
• ,I OHM - 2 MEO OHM 
• WEIGKS ONLY 2 .,3 OUNQIES. 
• LOW PAllTS COUNT-CUSTOM to PIN LSI INSURES 

REUAIULITY 
• INCUH>U MANUAt.. BATTElllU. HARO CASE. AND 

AUIGAlOR CLIP 
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IBM COMPATIBLE llTHFICE CllDI 
ALL WI TH A ONE YEAR WARRANTY 

MULTIFUNCTION CARD $129.95 
All THE FEA Tt}RES OF AST"S 6 PACK PLUS A T HALI' THE PRICE 

• CLOC,K/ CALENO.AR 
• 0-384ll(M,M 
• SE RIAL POAT 
• PARALlU PORT 
' GAMEiflOfllT 
• SOFlWAllE INCLUDED 

PRINTER CABLE S9.95 64K RAM UPGRADE 9 / S7.11 

COLOR GRAPHICS ADAPTOR $99.95 
FULLY COMPATIBLE WITH IBM COLOR CARD 

• •VIDEO INTUIFACt:.S : RG8, 
COMPOSITE COLOR, Hl,·R ES 
COMPOSITE MONOCHROME. 
CONNECTOR FQ ll llF MOOUL.ATOR 

• COLOR GRAPHICS Mooe: 320. 200 
• MONO GRAPHICS MODE~ $-tO • 200 
• LIGHT PEN INTERFACE 

MONOCHROME GRAPHICS CARD S129.95 
FULLY COMPA TIBLE WITH IBM MONOCHROME ADAPTOR AND 

. .. .. ~- . ~-
~ .. . . 
"="' .·.. 	 ­
~ ___,_ ___ 

HERCULES GRAPHICS CARD 

F.. • LOTUS COMPATIBLE . . ­ • TEXT MOOE: 80 • 25 - - :··;. J -. • OAAPHICS MOOE: 720 a 348 ,_, r_· ·'. • PARALLEL P RINTER ll'UERFACE 
• OPTIONAL SER IA L PORT 

• lfllTERFAC£S UPTO OUR STAN DARO 
FOOa TO IBM PC 011 COMPATI BLES 

• 	INCLUDES CABLE FOii TWO 
INT!: ANAL DRIVES 

1200 BAUD llllUHl MODEM FOi iBM 
INCLUDES PC TALK Ill COMMUN/CATIONS SOFTWARE 

• HAVES COMPATIB LE 
• AUTO DIA AUTO AN-A-..: ' -:.:-... -~ .- :·. . • AUTO RE·DIAl ON BUSY 
•INCLUDES SERIAL PORT! 
• ONE YEAR WARRANTY. . " 

300 BAUD MODEM FOR APPLE DI IBM 
CLOSE-OUT 


IPECllL 

IOWOILT 


$49.95 
INCl.UDES ASCII PRO·EZ SOFTWARE IA 9100 VALUE IN ITSELF] 

• FCC APPROVED • ALITO DIA AUTO ANSWER 
• UEUSYSTEMS 103COMPATIBLE •DIRECT CONNECT 
• 11\ICWDES AC 	ADAPTOR 

CABLE FOR APPLE lie 

• 9 • 9 DOT MATRIX • .80 COLUMN 
• 100 CPS · BIDIRECTIONAL • PARAlifL AND SERIAL INTERFACES 
• FRICTION ANO TRACTOR FEEO • I CHAllACTEll S£T5 ANO GRAPHICS 
• PllOPORTlOfllAL SPACllllG 

CABLE TO IBM PC 	 S9.95 
REPLACEMENT RIBBON CARTRIDGE SZ-44 s 11 .95 

TIKIM 111111 
llB VlliDii Ill COMJiOlm GOLDI 

M ODEL 415 MODE/. SC-ICO 
• 1$ MHt BANO WJOTH .. TOP MTID FOR AHii.i! 
• - • ZU I'll( L llE$OUITION • 1l"' COMP0-1111 VIMO 
• 	10 COl.011$ WITH INTU0$1TV • RESOLUTION! DOH • JOOV 

CONTROL • INTERNAL AUDIO AMl'UFIER 
• U " llll.ACll MATRIX • Oflllt: VEAR "°AJUUi.NTV 
.. 11111 AND urrus COMPA Tl 1£ 

CUU FGUBM $1$.15 

$289.95 $189.95 


.. 	 PERF'ECT cosame MATCH 
FOR IBM PC 

• leM COlllP.-t'lllU'. TTL lfll""" 
• 12" -4l.611l $CAUN 
• lr.l:I Ofllll.IE.-. PHOSHIOR 
• "1J ·"i.S 22 MM;s IA.ND wtDT'H 

$99.95 


APPLE COMPlTIBlf 
lllTEIFACE CllDS 

179.85 

MODEL 
lf525 

• DUPUCAT'E OR BUlil\i ANY 

• :;~~~~~~~:J~~~11~v"::oM 
SOFTINARE INCLUDED 

• MENU SELECTION FOii 2716, 2732. 
2712.6, 2764 & 27128 

• HIGH SPEED WR ITE ALGORITHM 
• LED INDICAfORS f OR AC11Vl't'V 
• NO liXTEllNALPOW ER SUPPLY 

REQUIRED 
• ONE VEA.fl WARRANTY 

• t ,._ .. ... .. . 
---~)'l - . 

)o.~t-	 . _;.__ (._ .. 

131.95 
• FULL TWO VIE.AA WAR AANTY 
•EX PAN Ill' YQVR 48K APPLE TD 1;4K 
• U&E IN PL.ACE 0 APPLE 

I.A NGUAG E CAA 0 

llH PC C.. • 1 llattutl lOU $U$ 

ICTEITCllD $11.95 
• QUICKLY 'fUTII MANY COMMON 

lC• 
.. DISPLAYS PASS QR FAIL 
• ONE YEAR WARRANTY 
• 	TESTS' 4000 S RIES CMOS 

7 4HC SE RIU CMOS 
7400; 741.S, 74L. 74H. 74S, 
SOME PllOMS AN 0 RAMS 

DISK DllVH 
FOR APPLE COMPUTERS 

-~ 

BIL-525 
$99.95 

BIL·500 
$129.95 

.IP·135 
$129.95 

• F\IU HT. SHUGART MECHANISM 
• DIRECT RfiPlAC·E.MENT FOR APPLE 

DISK II 
•SIX MONTH WARRANTY 

FOi 
IPPll llC 
ID·3C 

$139.95 
• 1()0%. APPLE lie; COMPATIBLE. 

llEAOY TD PLUG IN WI SHIELDED 
CABLE & MOLDED 19 PIN 

• FAST. REUA.8L.E SLIMLINE 
DIRECT OlllVE 

• SIX 'MONTH WAAllANT't 

' 
...._. . . 

• ~5" AOO•ON DISK DRIVE 

CONNECTOR 

FOi 
MIClllOlll 

MIC535 
$299.95 

• 1.~ MACINTOSH C'OMPATI:Bl.E 
• SINGLE &IDEO 400K BYTE STOJIAGE 
• 	HIGH REllAllllUTY OlllVE FEATURES 

AUTO·LIECT MECHANISM 
• FVLL ONE VEAR WARRANTY 

DISK DllVE lCCEllOllEI 
DISK CONTROLLER CARD •49.95 

APPLE lie AOAPTOR CABLE •19<95 


ADAPTS STAfllDARO APPU ORIV S 

FOR USE WITH APPLE lie 


COMIEX Cl-1000 DUIL ILIMLlllE DISK DllVE $189.95FOR APPLE COMPUTERS 
SPACE SAVING DESIGN CLOSE·OUT SPECIAL 

STACK BETWEEN COMPUTER AND MONITOR WHll..E SUPP!. Y LASTS 

•QUIET, RELIABLE Yr HEIGHT DRIVES 
• T0TAl.. $T0RAGE CAPACITY' 286K BYTES 
• AUTO-EJECT Ml!CHAllllSM 	 . . 
• SHIELDED CABLE INCLUDED 	 - ­

INCLUDES CONTROLLER AND DOS 3.3 WITH DISK UTILmES 

lnqo1ry 182 
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WANTED; An11-apa 1d<human-n ht educauonal 
~01 1c1 131 organizauon see s tax- educuble don ­
tlon of comp ter and equipm nt to help lree 
South Alnca Richard Knight The Africa Fund 198 
Broadway. e..• York. NY 1003 12121 962-1210. 

WANTED: onprofll gra -roots community groups 
need tax-deductible donation or microcomputers 
and printers to Implement and cidminis er vitally 
n eded Inner-cl y development programs auonal 
Tra1n1n11 & Inform oon Center 954 We st 
Washmgton Ch1c<1go IL 60607 nt21 241-3035 

WANTED: onproflt youth organ1unlon seeks tax· 
dedu ibte contributions of computer equipment for 
}'Oung people placed info ter and group homes 
and agency use Dao Seidel. Youth Advocates, B 17 
East John St . seattle. WA 9 112 12061 122· 7818 

WANTED: Nonprofit agency J)fovldmt: rent ~ubsidies 
and home Improvements for low.income families 
seeks tax-<iedu 1ble computer hardware to expand 
service area L Vbn Kuhen Suflolk Community 
Developmem Corp 625 Mlddle Coumry Rd 
Coram, Y 11727 15161 698-8201. 

WANTED: Volunteer fire department see tax· 
deductible donation of an IB PC or <:ompatible 
plus periph ral hard dlsk and public-domain sol'l· 
ware Robe Moor \Ve-stern Reser~ Joint Fire 
01s1rJct. 111 South Main St Poland OH 44514 

NEEDED: , onprol1t agency for th economically 
underprivileged needs 1ax-d uclfbl donation or 
IBM. Appl Of' Radio Shack comput r ndbr primer 
and peripheral Sr M Zita Green. Pittsburgh 
Catholic EducatJOn Programs. 205 Orchard Place 
Pittsburgh. PA 152 10 (4121 488-2152 

WANTED: .Reli£ious community seeks tax-deductible 
donation of Commodore or IBM PC-compatible 
compu1ers and hardware for educational and 
a min1strat1v purpos s F I ph o f lesus OD 
The Aposd o f Infinite Love CP 308. St Jevne 
Quebec JOT 2HO Canada 

WANTED: Nonproh1 agency n eds informat ion on 
procurement of Apple II publ1c-domain software 
<1nd hardware to help score the Califon1'a l's~(Vlcal 
lm'tJ!tor~ answer sheetS. Dilvld lones. Psychological 
Tes1er. Depanmem of Corrections. Fbwhatan Recep­
tion and Classrflca1lon Center. State Farm, VA 23160 

WANTED: Undergraduate physics l;ibs at nonproh 
college need 1ax-deductible donattons of com­
puters. monitors. printers etc.. to incorporate com · 
puter data acquisition and control into curriculum 
M>DOS preferred. Will pay shipping Dr Donald 
S1manek. Lock Haven Un iversity. Lock Haven PA 
1 774~ . 17171 893·2079 or 893-2048 

WANTED: Documentation for 8080 o r l80 Tiny C In· 
terpreter G A Findlay 87 Somerfield S Christ· 
church ew Zealand 

WANTED: Correspondence with users of Atari 800XL 
computer or information on an Atari users group 
Oscar BuratovJCh. L Servera. 106. Cala Ratiada 
I Mallorca ~ . Spam 

WANTED: Correspondence with oilier computerlsts 
In Engllsh or Italian. Franc~ l.J:>mbardl Via E.. Zac· 
conl 16 47037 Rlmlni fFOI. Italy 

NEEDED: Correspondence with anyone usin11 V1s1a 
100 5~·1nch double- lded VBIOS I have much 

pubhc-domaln softw<ire and write In C and 
assembly. Including multispooling BIOS Larry Dass. 
4 ancevallon Brea, Camborne. Cornwall TRl4 9DE. 
England. tel I0209171 44n. 

WA.NTED: Inmate seeks publfc-domatn lfstin or disk· 
based software for I BM PC XT ;ind tape-based soft· 
ware for C-04 EducatiOnal fangu;ige. and assembly 
type so tware preferred S D Betesh KP.PEN Box 
22 Kln11s1on Ontarto K7L 4V7. Canada 

WANTED: Contact with Thndy 2000 users group Of 
mdivlduals for mutual support Stan Wright. 'Jef· 
ferson Ct.. RR 4, Princeton. J 0&540, (201) 
329-2411 

WANTED: Contact with DEC Rainbow 100 users 
group or Individuals for mutual support Marvin 
Cilbreath, 710 South Eagle. V.'eimar. TX 78962 

FOR SALE: Several industnal-control computers 
manufactured by larr Corp and Microm lnt Inc. Sys­
tems include ITIOlherboard. power supply. processor 
board parallel·tnterface board. and EPROM pro­
grammer Priced reasonably. Coun fohnson. ew 
Ipswich. H 03071 1603) 878-2966 

FOR TRADE: Annqoo comput r of h to(1eaf 1n res 
Egli" The 1illton.aire 4·func ion compu ter Sw1s • 
made m 1 89 ~ suitcase size bra;s gears full read· 
out> with decimal in rue1lon Mlm operating con· 
dtllon Tulde for IBM PC. drrves printer and public· 
domain software Doug Johnson 1941 Sou h 250 
E Orem UT 405 . 18011 224- 24 6 

WANTED: Tractor-feed assembly for Oume Spri nt 
t32 charaderS Ouo e price S Gilbert. 154 Munson 
Ave \VeSt :Hempstead Y 11552 r51 6J 486-0367 

FOR SALE: Morrow DJ /OMA floppy-disk controller 
S275 lWo California Computer Systems 16K static 
RAM boards S80 each Other eqmpment available 
Lou Dotter 20360 Blackfoot Ave . Euclid OH 
44 117 121 6) d 6-0821 

FOR SALE: CompuPro 81C> with ' 12 memory. M· 
Dnve MPX-1 and 8·channel 50: Hz 12·bil A 'DIA 
converter Excellent condition 57000 or best offer 
Also IDS Pnsm 112 printer with color graphics and 
more SI 500 o r best oHe Kanm Chichcikly POB 21 
Corm h Fla NH 037 46 t603t 469·3691 

WANTED: Technical Information and sch matKS of 
h hardware of the Apple Macintosh and IBM PC 

XT and AT Will pay postage Willlben Fabritius 
Stegbendeo 31 . 5166 Kreuzau. \l.l?St Germany 

FOR SALE: 5- 100 l.80 CPIM ~em TDL lPU system 
monitor board wit one parallel and two serial portS 
monitor. CCS MK RA 1 12-slot mainframe. graph ­
ics board two 315K rn-Jnch drives. ADDS View· 
point terminal Send SASE Richard Ray, 14 7 South 
H avenside Av ewbury Park CA 913 20 

FOR SALE; BYTE. September 197' through 
December 1984 SlOO. Missing ovember 1980 
Wtll deliver with in 50 miles A C Costanzo. 201 
F OSI Pond Rd Glen Cove. V 11542 15161 
671-2207 

FOR SALE: Heathkit H-8 digital computer wit 16K 
RAM and manuals S22 5 or best offer John 
Creamer. 131 Pennsylvan ia Dyess AFB TX 79607 
19151 695-483 1 

WANTED: lnd1vrduals to form a users group for the 
Memotech MTX512 to develop ~ftwarelhardware 
and exc:hange informauon Ste-.'e Cooley POB 2932 
Kalamazoo Ml 49003. t616) 323-7822 

FOR SALE: He..•lett-Pac rd HP 6B 128K RA 1 dual 
31'1-tnch microfloppies. 12-lnch Graf monochrome 
display. and more. S2400 Wendell Anderson. POB 
449. Bogota. I 07601. 120 11 342-5497. 

WANTED: Our Mac user group would like to trade 
public-domain software. John B Hancock. 209 
tohn~. warren burg. MO 64093 

FOR SALE: S-100 system with Cromemco lPU. 16K 
RAM i6K EPROM four MITS RS-232 ports. and 
vectored interrupt 'real· ime clock board A ltair 
8800b enclosure with motherboard and power 
supply All operatfve when removed from service 
54 50 or best offer I Frenzel 12406 Sceptre Cove 
Austin. TX 78727 

WANTED: Recommendations and information about 
computer kits and sources. documentation. and 
~ftware starter packages that can be upgraded to 
a high-performance. cost-effective. single-user word­
processing system A Lloyd Freeman 6116 Evef 
Way. Sacramento, CA 95842-2898. 19161144-737 5 

WANTED: Graduate student researchm{l the apphca­
tlon of distributed operating systems would ap­
preciate correspondence with others working in thi 
held. Zach Stem. Apt. T-1. 897 Clopper Rd 
Gaithersburg MD 20878 

U CLASSIFIED ADS MUsr ht noocommen:ial. from 
rftlders wno frin'I' «t111pider equ1p111tt1/ IO Vil!!- sell. Ot trade 
oor a onetime basis. All requl'1ts for do11a1ed comp111tr 
fllt1irmw11r mllSI ht front nonprofit orgwrizatiOl1s. Programs 
to be at/ranged m11S1 ht wrl11e11 li11 rfie i11divid11al or be 
in the public domain . Ads must be lyped double·Spaced, 
co11fai11 50 i<.'Ords or !ess. and include fu!I name and ad­
dms. Tliis is a free stl'llice; ads are printed as space per· 
mirs. BYTE reseri't'S rite right ro reject an~ unclassified 
ad Ilia/ dots rrol mtfl lfitse criltria. \Vlir11 gou su&mit 
!l(ltir ad !BYTE. U11da55ified NU. POB 372. Himcoc~. 

H 034491. allow at least four mo11tfu for it ID apptar. 

WANTED: Apple ll·a!>sociated hardware Send 
descnpuon and price Erik Sea 22 Edgar Dr Lon· 
don Ontario 6G IKI Canada 

FOR SALE: BYTE all issues 1975-1979 5200 
1980-1984: SlO per yea.r wd l sell by year I sue 
number I 52 5 Perfect condition. bu> r pays hip­
ping William L. King. 222 Spr ng r E Albuquer· 
que M 87 10 15051 82 I ·4692 

FOR SALE: Rad io Shack Ouic Printer II. excellent 
condition SJS Gary. 901 era D< Colesville. MD 
2 0904 (3011 622-2709 

FOR SALE: CompuPro Enclosure 2 5425 CompuPro 
Disk I DMA·fOC S26'i 1 VBl memory-mapped 
80 by 15 video 5255 1 0.me~abyte SAI004 Wm· 
chester \\'Ith WDIOOI controller, power cables. and 
BIOS 5660 Other equipment available David Israel 
136 Thorndlko> Brookline MA 021 46 16171 
~66-34~ I 

FOR SALE: RCA CDP I 5020 COSMAC evaluarlon 
board and CDPl8S02 I M1crotermmcil with manual 
SI i EXIOM I M1 nn er \\•1th lectr nslt • 
paper and manuals new 5185 Stan Sims 24 35 
Char Rt I, McFarland WI 5355 160 I 3 ·87 2 

WANTED: Electronic student ~e books and cor· 
respcndenc abou digital el tronks and micro­
processors Jose Luis Re11uerro Adollo Berro 1097 
Momevldeo Urugua 

WANTED: Hewleu·Packard 96 pr0£lammable calcu­
lator lean Gauval 14 570 I 20t 1\Ye Largo FL 
HS44 

AVAILABLE: CP M and IBM pubhc-do ma1n library 
disks on a variety o topics and m many forma s 
Send SASE \Van IBM PC1r or IBM clone !BOS o r 
AT&T uni J Wrll consider trad Need dat s and 
condition J Cramer POB 2860684 Columbus OH 
43228-0606 

FOR SALE: l.J:Jmas Data Produc sT under-1 86 100 
board with 8-MHZ 80186. 2 561< mt'rn<>r)' vmh pamy. 
floppy-disk controller llO ports 1 wo serial one 
paraII I. manuals. nd mer S750 or best elf r Dan 
Blumenfeld 1900 Chestnut 1801 Phrladelp la. 
PA 19104. [2151 898·1956 

FOR SALE: San}'O 555·2 with 2S6K RAM vld 
board ewe DSIDD drlve-s and more S925 Robert 
W,, I Camille Dr Apt El Paso TX 799 12meo. #2 

19151 581 ·351 9 


FOR SALE: SD Systems 700 Serles mul11user com· 
puter system 1suppons 5 users1. 96-megabyte 
cartridge-disk storage unit and more Perfect con· 
dJtloo Stephen F Wheeler. 322 Chimney Rock 1801 
l';ler. TX 7570I 12141 581 ·1156 

FOR SALE: ew mult1lunct1on card for ihe IBM PC 
with 64K senal port. parallel por clock'calendar 
warranty, and more 5205 Ed Yen zeo. POB 47142 
Dallas. TX 75247 !214J 82 1-02 24 

FOR SALE: Apple hcirdware. Will sell parts separale· 
ly al bargain price 16K RAM i28K RAM EPROM 
programmer Z80 card. disk controller. and others 
A. II work perfec ly George Lopei.·H 677 Shaller 
Blvd . Rld11efield NI 07657 , 12011 941 ·8129 

WANTED: tefl<1"el'S from )QUf IBM PC upgrad lso 
need Extdy Sorcer r equipment lor spare part l..cl 
me know what you have and how much you want 
Jeff Becker 1710 Valley Rd Champaign. IL 61 20 

FOR SALE: Hewfetl·Packard 125 computer. dual 
drives IDS/DD! and more. 51300 Altos 8000-10 
multiuser !41, IQ-megabyte hard d l!>k. 8·1n<:h flop­
!))' and more. 51700 lona1han Chilvers. 90 Gazanfa 
Coun ovate CA 94947. 14 151 92·7056. 

FOR SALE: EC PC·8001 A with I 2·1 nch green-screen 
monito r expansJOn unit. dual 5 >I-inch disk drl\f\.'s 

EC dot·mamx primer 64K RAM manuals. and 
more. 51500 Ralph Fresho ur. POB 7000-309 
Redondo Beach. CA 90277 12 Il l HS-6391 

FOR SALE: OSM ZEuS 4 muhluser computer system 
with Heath terminal. unused 8-inch SS/SD d isk drive, 
cabling. manuals. 6 3·rnetlJibyte hard disk and more 
54000 R P. Perkms. M.D .. 2211 Lomas Blvd E 
Albuquerque. M 7106, 1505) 277-41 S 

FOR SALE: Operation ervlc manual with he· 
matlC 1Llustrat1ons for ZenithrHeath Model l ·89-48 
S45. manual set !IOI for Ithaca lntersystems Series 
II MPU·80 and MPU·8000 S.100 systems SSO 
manuals ror In enec SuperBrain 535 You pay 
Postage \VllhamOrr US Embassy APO ewY< r~ 

y 09777 
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BYTE'S ONGOING Mo ITOR Box 
ARTICLE# PAGE ARTICLE AU THORISI ARTICLEI 1¥.(;E ARTICI.£ AUTHORtSI 

lcrob yte !a f 1.1 I Analyzing Cover nmenl Policies ,\1Jller I 
37 19~ \ hats ew au 1·; ll Sl m~lat l ng 1he A.rms Race "-rd 

ASk BYTE Cta lb 2 i EPIAID Dean 
i7 Bo<>I< Rev1e" 1 r 0 'e1ll 17 Predidfng Arson Cook 

Cr ha Ol l'I I 2~9 Fighting Fire with Technology Dillenbee, 
C re Orcult Cellar. Bufld the I 25 The Erlcsson Persooal Computer Uneer 
581110 Single-Board Compu1er lO 264 l e St.Nm Desl<top Computer Ras 
Pa rt 2· The Software C1arc1a 21 270 The Poriable STM Personal 

b lOI ECO A Homebu11 t CPU Compuu~r leyaram n 
Part 2· The Hardware n 277 BelterBASIC Huston 

112 P~ramming Prolect: BuUding a 23 2 7 TLC·LISP 'M>ng 
Computer In Software Amsterdam 2 2 \ GPS PC Kanan 

l.l 122 Skycam: An Aerial Robotic 25 JQ ; "The Toshiba P l340 Printer Ma lloy 
Camera System Co e 26 i; Computing at Chaos Manor. The 

q 117 Simulating the ormat Distribution H nsen Lord of the Manor Moves Upsialrs . Pourn lie 
10 141 IBM PC 10} tick Contro l 27 Ar;'.(:ordlng to ~bster 

Using Turbo Pascal ,\ 1cAdams Commodore·s Coup Web t r 
II JS I Why Models Go Wron11 Ho uston 211 Joi BYTE U.K. 
11 11>7 r he Problem of Overfiilfn11 Data La 1more Computers As Consultants 

Mehra l I BYTE lapan: The Tokyo 
I ~ Test ing La rge-Scale Slmulatlon B.ryan NaH Ila Microcomputer Show 

BOMB Results 
THE STARS OF IULV 

ompu1ing at Chaos Manor h up t e sk}• m July wLth lerry Pournelle' placed seventh His was the first non·staff·written article ro appear In 
mvita I n o Come 10 he Faire In seco re e selected Sieve the lineup Eigh h place wem to Ask BYTE. conduc. ed by Steve Ciarcla 
Ciarda • living ma Sensible En11ironmenL which contains I.he miShm BYTE lapa came in ninth. here William Raike presented "Peripheral 
touch~ on his mo r ent Circuit Celtar p i BYTELI ES by Sol llbes Chi.,s and 1 ew Computers" In the lapanese computing scene. In ten h 
came fn 1rd followed by Whats . ew Microbytes 'CIS fifth and the 'Start· place and winner of the 550bonus1s Richard Wilton. author of the theme 
up o Bruce \Veb e According 10 Webster foll wed In si t. place covering · 1\.11crocompu1er in ASA's SIR·B" 
er nn I A let WI s s100 or l.Jq id.Crystal 01 la 'S for Portable£ \ htc.h 

BYTE ADVERTISING SALES STAFF: 

Dennis J. Riiey. Aclvertlains Sales Manapr, 70 Main Street, .,_erbonJaih, NH OJ4,8. tel (60:t• 924-9211 

HEW ENCi.Nm 
ME. NH. \IT, MA. RI, 
EASttllN CANADA 
Paul Md'het$on Jr. !6171 262·1160 
MC(lraw-Hlli Publl~ 
) 7' 60yl$to11 Slreel 
eo.ton. MA Ol I 16 

ATLANTIC 
Y NYC. CT. NI [NORTHt 

L.e<1h Coldman 12 121 SI 2-2096 
McGraw•Hlll Publil:ali0n$ 
Ill 1 Ave~ ol Ille AJnerlc~-
19th Floor 
- Yort.. NY 10020 

Dick McGut k 120)1 968-7 111 
MCCqw~ll Publiallons 
BUlldlnc 1\-lrd Floor 

·.777 Lone R~ RC*! 
Stamford. CT 06902 

EAST 
PA 1£.1.Sll. I ISOOTHI, 
MD. \'A, W.VIL D£. D.C. 
oa~ retro r2 "' 496-l&1l 
Mi;Craw,ffn Publ!c4oClons 
Three Parlr;JQy 
Pliii.deiphli. PA 1'~ 102 

SOUTHEAST 
NC, SC. GA FL Al. TN 
MalP' M. Dorvee 14<MI n2-0626 
MCQ1w-ffill Publications 
4 I 70 Aih!on:l-Ounwoody Roed­
Slllte 420 
l\lloooo, GA lOJ 19 

MIDWEST 
IL MO. KS. IA, ND. 50. MN. WI. NB. I 
Bob Denrn~ 11121 751·1740 
McC.raw·ttlQ Publlatlons 
et.Jr Bulldlnt: 
64' Nonh Mkhlpn Ave. 
Clllcaao. ~L 6061 l 

GREAT I.AKES, OHM> nGIOlll 
Ml, OH. PA !AIJ.EGHENY), KY 
ONTARIO. C.ANADA 
M ke· Kls~b@nh IJ Ill JU-9760 
M<Gl'a Hiii Publi<adons 
4000 T°""' C1M11er-Suile no 
Soulhlield Ml 4807' 

International Advertising Sales Representatives: 
Mr H"'15 C$oltor 

P\lbliniedl. 

R~61 
l\·1 017 V~. AU<Uill 

· 222 75 76 84 

Mrs. Guri1 GepM1 
Mct;taw-HID Publl$hint C.0. 
PO Box 2156 
B!ol Y•m 59121 Israel 
11166 561 ll l 19 

Mr. Frill KnMbeder 
M((lr;lw-ttlli Publl$hinc co 
~raR l9 
[)-6CJO() Frankfurt/Main I 

WmGemlany 

69 12 01 31 


Mrs. MIN Sarmienlo 
Pl:dro Telxe'lr:, a, Off J20 
lbert. Min I 
MDld ' · Spain
I 4S 52 891 

Mr Ancltew !Camie 
Andtew ~mic & As.$0da1es 
Fin~~ 
S-lll )I N:.cb. Sweden 
~40005 

Mr. IUD Ch~n Ads 
McGraw~m P\lbllshinc Co. 
17 rue ·C-aes Blm 
F 75 1111 Pam 
France 
1 710J14l 

SOU'rll PACIAC 
SOUlliERN CA. AZ. M. LAS VEGAS 
i.ck Mdenon 171 41 S57..292 
McGraw-Hid Publiadons 
)(JOI Red HIB l\ve 
Bulklfns 11-Slllte 222 
~ MeM. CA 92626 

~ Nlle!s 121)1 4«>'S20. 487·1160 
McGraw-Hm Publka1lons 
Jl)J W1lsl;ire Boule.W t<I07 
1..0 .....ti. C.A 90010 

NmT1I PACIFIC 
Ht WA. OR. 10. MT. NORniERN CA. 
NV ~x~ LAS VEGAS!. W. CANADA 
O.Vid lem 14 lSI J6N600 
McG-·HiD Pubtications 
4H 8'CterJ Stree1 
Siln Francbco. CA 94 111 

BID MCA!H !41SI ~24 
McGtaw-H1U P\lbliQdons 
1000 Elwb Court- Sllite 225 
~ l\lro. CA 9'101 

Mr Anhur Scheff01 
McG~w-HlD Publlshlnc Co 
)4~5L 
London 'II IX lltA 
Enpnd 01 49) 1.,1 

Mt. Silvio Pe$tvenlo 
McGra•HiU Publlshl,. Co. 
Via Flavlo llarKdtlnl I 
20121 Milan. li.ly 
02 8690617 

SffffA Lld. 
<IOI) OrdllJd Roed. I l 0-0 I 
Slnppote 0921 
Jepublle °' Slfllllll(J(e
Tel. 714-9190 
Telex: RSHSl9 SEAVEX 

IOUTllWDT, llOOn' MOUNTAIN 
UT, CO. WY, OK. TX. Alt, MS. LA 
121 • l •M-2400 
McG-·Hld l'Ubliatk>n5 
l'resllltlwood Tower-suite 907 
5IS I Bel!llne 
Dllln.. TX 75240 

WIST COAST IUDLUS 
AND llETAll. ACCOUNTS 
Tom HMvey l lOSI 964"4577 
l46l SIMe Sf--Sirire 2 '16 
Saro Bwblra. C.\ 93105 

TIM..,...•MM 
!Caren llufl6S l60ll 92 ....281 
BYTE PubliCMkln$ 
70 Main S!retC 
Peterbo<cuch. H OH SS 

.... (an! ....... 
........ 

IQdley BrOWM l60ll 924-6166 
BYTE PUblcMlans 
70 MalnSU­
Pelerborolilh- NH Ol4'8 
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R·E·A·D·E·R S·E·R·V·I·C·E 


lnq'*>' No. l'llpNo, 

J7 5 IST PL.Act: COMP SYSTEMS ..• 102 

2 AST RESEARCH .. 19 

J JI ST RESEARCH 19 


AB COMPUTERS. . 291 

Ao.\X I C .••..••.•.. 76 


6 AOOISO~ESl.£Y f>IJ8. C0 2J4. lU 

7 AOOISOWNESl.£Y f>\JB. C0.216. lJ1 


10 AODMASl"ER COR~ . . 440 

II AOTEK . 201 

IJ ArN DfCITAl. CORP •.. 16 

14 Arl'I DICITAl. CORP. 16 

15 ArNA CED COMP PROD 01. 4)9 

16 llLf PRODUCTS. INC ••• 412 

17 llW £0 MICRO DEVICES .••.. 416 


AMBER SYSTEMS . . .•.. :ti, 29 

20 AMER. COMP. PERIPH INC •• 191 

21 AMER COMP PERIPH, INC ,,, 191 


AMERICAN MICROSYSTEMS • 4?1 
25 AMERICAN SEMICO OUCTOR • 4:t• 
2' llMPRO COMPUTERS INC . • JJ9 

ANTHRO CORP. , 217 

27 APPARAT. I C. •• 422 


llPPL.E COMPUTER INC. . • . • Q~ I 

21 llPROT'EK . . . JI 

29 APROTEK . . • • . . ..•...... ,I 


Jll APROTEK • .. • • • • • 00 

JO ARK El.£CTRONIC PROOOCTS•• 142 


Al&T COMMU ICATIO S ..... 192 

Al&T COM U ICATIO S • • • • 191 

AT&T I FORMATION SYS 72, 7l 

,lt;T&T I FORMJ\TIO SYS 17) 


JI ATRON CORP 20 

12 ATRONICS INTL. • . . • . . • J6I 

U 8&8 ELECTRONICS •.•• , ••• 4U 


8&C MICROSYSTEMS ••••• , •••• 70 

J.4 61\Y TECH ICAL ASSOC. •••••• 121 

1' 6DIS CORPORATION . • • . • . . • • J71 


BEST WESreRN INiL ........ , JO 

16 81 ARY TECHNOLOGY • . • • . 424 

J7 BITTNER ELECTRONICS ••••••• 411 

ll 8l.AlSE COMPUTI C I C. •••.. U2 

J9 80R l.A D INTL . • • • . • • • J9 

40 BORIJI DI il............. :19 

41 BORLAND IN'iL . . ..... , • • •• 41 

4 2 BORLAND INIL . • . • .. •••• 41 

0 BP MICROSYSrEMS . . . • . .... 447 


BUEH L..ER SERVICES INC. . 426 

44 	 BUSINESS TOOLS I C.. . . J9T 


l!'l'TE l!OOI< CWBS'MCCRWHll.LJIS 

BYTE BACK ISSUES • • • 112 

BYTE SUBSCR ISER MESSK;E 114 

BYTE SUBSCRISER SERVICE • • 409 


45 	 9YTEK COMP SYS. CORP •.••. I J2 
C WAREJOESMET C . . , Jc.2 


47 Cl COMPUTEllS Ill 

41 C. I COMPUTERS . . . 111 

49 C..R E WHOLEl>llLE 412 


CALI F DICITl\l. .• 442. 441 

5I CALIF MICRO HOUSE ••. 97 

52 CAPITAL EOUIPMENT CORP , 1711 


J92 CARL HEI SOH .......... ,. 4l0 

'1 CHALCEOONY SOFTWARE J2 

54 CHAl.CEOOlllY SOFTWARE lJ 

SS CHORUS Oii.Ti\ SYSTEMS 160 

H CMS 429 


COALITION FOR LITERACY J72 
CODEX CORPORATIO 291 


" COEFFlCIENT SYS CORP 2,. 

J9 COGITATE . "2 

60 COGITATE •. 422 

Jl COMMEJlClllL ~ . JU 

61 COMMU lCl\110 S ELEClll 42) 


COMPAQ • 252, JU 
6J COMPETITIVE EOCE . . . J56 

• COMPUMAIL • • • • • • , 446 

JSI 	 COMPUPRO'VIASY • • • • • 1'1 

66 COMPUSAVE . • ............. IN 

67 COMPUSERV • • . . • • • • • • • 175 

61 COMPlJTER AFFAIRS I C. , ••.• 220 

69 COMPUTER CONN ECllON INC. 419 


10 	 COMPUTER FRIENDS • UJ 
71 	 COM PUTER HUT OF' iu . . . . Jl7 
72 	 COMPUTER l NOlfATIO S . . Jl2 
7J 	 COMPUTER MAIL ORDER J24, U 5 

74 	 COMPUTER MART .......... '42 

75 	 COMPUTER MUSEUM • • • . • 76 

76 	 COMPUTER PllJITS MART • • . • 412 

71 	 COMPUTER WAREHOUSE ... • Ill 
79 	 COMPUTER WAREHOUSE .. 112 

80 	 COMPUTER 811NC . • • • • . • • 51 

II 	 COMPUTRADE • . . . ..••. UI 
ll CONCORD TECHNOLOGY INC. • U.O 


lN CONCORD TECHNOlDGY INC • 426 

11 	 CONROY•l.APOINTE . • • • ••• 71, 79 

14 	 CONRQY.LAPOINTE ••••.•.• 71. 79 

15 	 CONRO¥LAl'OfNTE . . • .•.• 71, 79 

16 	 CONTOUltSOfT CORP. .••••..• 422 

17 	 CO TRIVER El'#TERPRISES .• 447 

N 	 CORVUS SYS I C. • • . . . 169 

19 	 COSMOS • . • . • • • • ••••. ti. 99 


CRESCENT COM. INC.. ., ••••• 447 

90 	 CUESTA SYSTEMS • • • • • • • • • 210 

91 	 CURTIS, INC. ................422 

92 	 CUSTOM COM P. TECH. . • • . • 414 

9l 	CUSTOM COMP. TECH.•.••.•• 415 

94 	 CYMA CORPORATIO • J54 
H 	 CYMA CORPORATIO J54 
96 	 Dl\TA ACCESS CORP . lll 
97 	 OATA EXCHA GE • • 440 

91 OATA EXCHANGE . • . ••••• 420 


J71 OATA SPEC . • •• 119 

JU 0,.0.fA SPEC • • • • • 119 

J7J 0,.0.TA SPEC . . J62 

J74 0,.0.TA SPEC • ................ J62 

IOJ DATA TRANStATIO INC. •••.. 1'9 

IOI 0,.0.TASOUTH COMP. CORP. •.•• J27 

105 Dl\YNA COMM . - - - • - •. n1. J79 

10. DCC OllTA SERVICE .......... 440 

107 OELIJJUO COMP. FORMS •••••.•• 60 

IOI OHL ....................... JJ5 

'21 DICITAL DISK . • . . . .. . • . . •1' 

109 DICITAL MEOlA, INC. • . . . • • 411 

110 DIGITAL PRODUCTS INC. . . • . • • 11 

Ill OICITAL RESEARCH COMP. . . •. 61 

112 DISK MERCHANT . JM 

llJ DISKETTE CONNECTIO J14 

I 14 DISKS PWS . J60 

115 DISl<WORLD!. INC. "D 

116 DISKW01UDI. INC . . . • • • . . 421 

117 DISKWORLOI. I C •... 421 

Ill OISPU\Y TEl.ECOMMNTNS. 416. 4'7 

119 DIVERSIFIED COMPllTER SYS.• 424 

120 DIVERSIFIED CROUP • . 02. 41l 

121 OOCllTEL..OUVETil ••••.•..• l4t 

122 OOKl\Y COMP PROO INC .. 01 

llJ DY A SYSTEMS . 412 

124 DY ATECH 229 

141 EAST DIGITAL CO LTD Ill 


EASTMA KODAX CO . .. 171 

IU ECOSOl'T • • • . • • - JJJ 

126 EDUCATIONAL ICROCOMP 447 

IJ7 ELECTRONIC PltOfECT 'DEV 17J 

129 El.ECTRONIC VAULT . 112 

121 ELEXOR INC 421 


EWS COMPUTil'IC. I C. . . . 6'l 

IJO ENCORE ...... .. • . • • • 241 

IJ2 EVERE.X SYSTEMS • • 56 

J19 EXPRESS COMP I C .. .. .. • • 62 

IJ) EXPRESS BUSI ESS SOfTWARE . 46 

I J4 EXPRESS SYSTEMS INC. • 246, 247 


IJ5 FA(:IT AB . • . • • . • • Jl9 

IJ6 FlGURE FLOW IID... . . . . . . . 41e 

1)7 fLA(;SfAF'F ENCINEERING . • )22 

IJI FV.GSfAFY ENCINEERI G .. • )21 


IJ9 rotrrRON, INC.. .. .. • • . • • . 411 

140 FORTRON. INC. . • . . . • . . 4 11 

141 FREELA CE N£'T'.M'.>AK INC... • 412 

141 CENERAl. TEOll'IOL.OCY • . • 27' 

144 CIFFORD COMP SYS. . • . . . . S 

l 4S COLO Hll.L COMPUTERS ••.. ISO 

146 COLDEN OCIN SYSTEMS . 416 

147 COLDEN IJON SYSTEMS .•..•. 4JO 

149 Gl'E:rELE.NEi ...•••....•.•. . )6' 


JM CTEK INC.. • .. • • • • • • . ...... JU 

ll' OTEK INC.. ..................Jn 

HI H&.E COMPIJTRONICS ••••.•. 121 

152 HAMMERL/\8 CORPORATIO •• 109 

IH HARMONY VIDEO & COMP•••• '41 

154 HAYE.S EMPWl'ME T •••••••• JSJ 

1'5 HERCULES COMPUTER TECH • IH 

I,. H ERCUL£5 COMPllTER TECH • 114 


HEWLETf.PACKl\RO . • • • • • • 127 

151 H£WLmPl\CKARD . • . • • • 129 

IS9 HEW~KARO ......... 279 

77 	 HICHLINE SYSTEMS •••••.••. 440 


HI TECH INrL. INC . • • • • 191 

160 HOFFMAN lNrL. . • • 426 

161 HOUSION I SIJUBALISCH&tDMB 19' 

162 IBEX COMP. CORP. ... __ ...... 416 

16J IBM tlSGI SERVICES • • • • • . . J07 

164 IBM CORP. • • • . '°2. )OJ 

166 IBS CORP 119 

167 195 CORP . 119 

161 IC EXPRESS •••••.•..••••.•• 00 

169 IUJJMINATED TEOINOLOCl!S .. II 

170 INFOCOM ................. . 10 

171 INFOCOM .............. 146. 147 


• lNF'ORMATION APPUANCE .•• H7 

172 INSPIRJ\TION SYSTEMS ••••••• 440 


• ll'fTERFN:E TEC>I CORP. •••••• J99 

175 ITT I FORMATIO SYSTEMS • 159 

176 llT INFORMATION SYSTEMS .. )J9 

177 IADE COMP. PROO..••...•••. 444 

171 lllMECO E1.ECT'RONICS •• J90, J91 

J90 IA DEL SC1£N'T1F1C .. , •••••• 440 

179 IDR INSfRUMEN'fS ••.••.•••• JO' 

180 IDR MICROOEVICES • 441. 449 

Ill IDR MICROOEVICES • 00, 4'1 

112 IDR MICRODEVICES ....... • 452 

251 IOli D O\llENS ASSOC .. , 440 

114 Kii.OAK PRODUCTS LTD. . . . . J'° 

170 KEA SYSTEMS L.ro. .. .. . . • . . 42.6 

IU !<Ell N PUBUCATIONS .•••• , • . 214 

116 IOMfRON CORP. ...... . . . .... JIO 

194 KRUECER TECH 0L0CY INC . 42' 

19' KRUECER TECH 01.0CY INC:. . 42' 

Ill l.ABORlllORY MJCROSYS • '1 


l.A CLEY.ST.CLAIR •.• 424 

119 LA RK SOFTWARE , )J6 

190 LAI11CE. I C. . • • . • • 194 

191 LAWSO LABS. INC. ••••••. 426 

192 l.EO ELECTRONICS • • . • . • • 440 

19J U TEK INC. ............. JU 

194 UONHEART PRESS • • • • • • 411 

J9J UVINC SOF"T'W.\RE • 29J 

19S l.OCIC SOFT ........... 224 

197 LOCICAl. DEVICES 24 

J96 L.OCICAL DEVICES . 447 

I M l.OCICAL SYSTEMS I C. .••.. 447 


LOCITECH I NC.. • • . • • • . • Jl6 

10 GET FURrHER information on the producrs advenised in BVTE. either 
pick up your touch-tone telephone and use TIPS (if you are a subscriber). 
or fill out the reader service card. Either way full instructions a.re pro­
vided following this reader service index which is provided as an addi· 
tionaJ service by the publisher. who assumes no liability for errors or 
omissions. •correspond directly with company. 

JOO LOMAS 0,.0.TA PRODUCTS . • • Jl 

LOTUS OEVE!DPMENT ... 140, 141 


201 IYBEN COMP. SYS..... • • . . 411 

201 l.YCO COMPUTER . . • • • • • . • .• J94 


MACM1u.AN llOOK cwas. . _n1 

JOJ MADL.EE COMP. SU PPUE.S • J64 

2G4 MA X SOFTWARE SYS . . • . . 49 

20S MARK WIWAMS CQ S9 

20CI MARK WIW AMS CO ••.•••..• '1 

207 MARYMAC I OUSTRIES I C . 424 

JOI MASTERBYTE COMP. OF N.V. • JM 

209 MAXELL DATA PRODUCTS ..... 7 

210 MAY ARD ELECTRONICS . • . . • . IJ 


MCCRAWHILL CEC . • • • • • .•• '.169 

142 MCGRAWHILL INC.. .......•.. Jn 

211 MEDIAX I TERACTIVE: TECH •. UI 

214 MECASOFT ................. 411 

2" MECllTEL COMPUTER TECH • , JM 

216 MERRITT COMP. PRODUCTS •• 422 

217 MFJ EmEllPRISES INC . • • • 374 

219 MICRO DATA B/\SE SYS. • • 241 

ZJO MICRO DESICN IN'iL • . • • J29 


221 MICRO MART. INC ••.••• 64. ' ' 

222 MICRO PRODUOS. I C. . • • . 445 

22' MICRO SPEC ............... 424 

224 MICROGRAFX .. . • • • • 17 


MICROMI T I C.. . • . . • 441 

22' MICRON TECHNOLOGY ••••••. J41 

226 MICROPRO INTI. . • • • . • • • • 221 

227 MICROPRO INTL 221 

221 MICROPROCESSORS UNLTD. . . 411 


MICROR.IM I C • • , •••• )40, J41 

229 MIOlOSHOP • . • __ • • .. 41 J 

2l0 MICROSIM CORP... . ....••.. J26 

2JI MICROSIM CORP .. .. .. .. .. • 12• 


' MICROSOFT CORP. , ••.•••• 12, IJ 

MICROSOFT CORP.••••..••••• 179 

MICROSOFT CORP.......... . . 201 

MICR050FT PRESS ........... 4J 


2J2 MICROOr\JF. INC . • . . • .. • • .• ISi 

2JJ MICR'CM'AY . • • ............ 294 

2)4 MINORITY IN DUSTRIES ... • 416 


MIX SOF1WARE .. .. . • .. . .. l6J 

2n MTI SYSTEMS CORP. • JO 

2)6 MUUl'l'ECH SYSTEMS ...•••.• J04 

2'7 MULTl·TECH SYST£MS ....••.• ]04 

2'9 NANTUCKET . • • . • .. . 2J 

240 NANTUCKET • . • • • • . • • • • .•• 21 

241 AIL PUBLIC DOMAIN SFTW.• 447 

242 ATION AL INSTRUME TS .....4 

211 BS I C.. . • . . . • . . . • . . . •. ,,, 

20 CR . • • ••••. 20. 21 

244 NEC HOME ELECTR Us.II , • • . 241 

24J EC INFOAAIATION SYS. .•.••. cm 


NEWSNET INC .......... • • 16 

241 !COL.ET PARATRONICS • • • • • . 22 


ORTH HILLS CORP. • . • • • 416 

ORTH Hlll.S CORP . . . . . 424 


249 05rRADl\MUS.. . . • • . . 100 

RI SCHOOLS ELECTR. DIV 161 


250 OKIOl<TA . • .. • . • J1 I 

251 OLIDE COMPIJT£R . . 54 

2') ORCHID TECH 01..0CY • . • )II 

H4 ORION INSfRUMENTS .•.••••.. 6J 

2n ORYX SYSr'EMS • • • • . • l07 

2,. ORYX SYSrEMS . • l07 

2'7 ORYX SYSTEMS l07 

2'9 OZJSOFT Hl 

261 PACIFIC EXCHllNCES • • • 426 

262 PANASONIC COMPUTER DIV . SS 


Pl>.SCOM 45 

260 PC HORIZONS. I C. • 422 

2114 PC ETWORK .. • .. • • • • 12. ll 

26S PC ETIVORK SPECIJ\USTS •.• 4JO 


114 PC SOURCE .. • • • • .. .. • .. . J66 

:t66 PC"S LIMITED. • . • • • • • • '2. n 

267 PC"S LIMITED . • • .. -- . • 422 

261 PDO. CABLES .. "6 

269 PEGASUS llllTA SYS. . • • . • . • • JJ2 

270 PERMA POWER ELECTRON ICS . 1114 
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READER SERVICE 


Inquiry lllo. PqeNo. 

Jl2 PERSOFT JNC •
JIJ PERSOFT I C • .272 PE:RSONICS CO !'ORATION 117 
274 PIN .>.CLE SYSTEMS INC 191 
276 PR! EJOO GRAPH SYS 119. 120, 121 
277 PRI CDON GRAPHIC SYS. 219 
271 P IN'lU lS PUJS )49 

279 PRIORITY ONE 427 
280 PROG AMMER S SHOP J l 7 
211 PROTEC10 E:ITTE:R PR 28' 
2U PS COMPUTERS 116 
211 OIC R E:SEARGI 162 
214 QUA TECH I C 416 
28' QUALITY PRI Tl::RS 424 
216 OIJAl'>'T SYSTEMS 416 
211 QUA TEK CO PORATION J61 ,.. OUA. TE:K CORPORATION ]ltl 
289 CUBIE' 1)4, ll' 
290 OUELO 420 
291 OUESTlO NAIRE SERV CO 418 
292 RAOfO SHACK CIV 
29) RAIMA CORP 250 
294 RATIO, AL SYSTEMS I~ 

29' RED RIVER TECHNOWCY I ' II 
2~ RUATION AL DATASA.SE SYS. ,0 
297 ROOCll' EXPE~ IMENTER 416 

291 ROLAND CORP lit ) 
299 ROSE ELECTRONlCS 424 
JOO S.100 DIV 6% CORP 417 
101 S. I00 DIV 696 CORP 4 17 

Inquiry No. Pap No 

] 02 

lOl 
)04 
JOS 

106 
)07 
)08 
) 09 

! 	 112 
JIJ 
)14 
)'6 
117 
Jiit 
l71t 
)17 

111 
)19 

no 
18 

122 
lll 
)14 
32S 

J26 
)21 

!HJ 'K INC 

SAFI: "'RE 
SAMSU 'C ELCTR DEVICES 

YO BUSI E'SS SYS CO.MP 
SCOl"T'SDAL£ SYSTEf> S 
SEMIPlSK SYSfEMS 

SIUCO SPECIALTIES 
SILICO SPECIALTIES 
SIUCO Vt.Y UOUIOATORS 
SOFTLI E CORP 
SOl'TWARE U K THE 
SOflWARE LI K THE 
SOfTWARE SOLUTIONS INC 
SOUJTIOI'> SYSTEMS 
SOWTIO SYSTEMS 

02 
420 
154 
II 

215 
156 
216 
216 
JOO 

71 
25 

18$ 

133 
110 
no 

SONY CQRP OF AMERICA 110. 111 
SONY CORP Of A MERICA 196. 197 
SOUTHER PAClFIC USA t C 244 
SPECTRUM SOFTWARE 211 
SPRUCE TEGI LOGY CORP JJI 
SPSS 166 

c . 70 
STATSOFT 19) 
STSC I C 66 
Sl'SC INC 211 
SU~ MrT C 2~ 

NI CO INC. 414 
SYSTEMS MA.NACEMENT ASSOC. J09 

SYSTEMS STRATEGlES Jll 


lnq;ilry No. PqeNo. 

no 
JJI 
ll2 
lJJ 

ns 
))6 

m 
ll7 
ne 
139 
)91 

)40 

141 
)42 

J'9 
)44 
)45 
146 
J47 
J41 
149 
no 

JS4 
lH 
U6 
U1 
n1 

TS MICl!(}l'f;CH 26 
TAT1JM BS 412 
TAXAN CORP 
TAXAN CORP 
TEKT NlX JC 
TELElllDEO SYSTEMS 

)4, ,,

"·,,Ul,,. 
THOMS0'.11 CONSUi> ER Pl!OO 289 
THU OERWARE 22 
TICERTRONICS 412 
'10Sl-U!IA. AMERICA INC 16S 
rsr <120 
fU R90POW£R SOFTWARE )34 

UMI 414, <IU 
US ROEIOTICS 15J 
US R080llCS IH 
US ROBOTICS 157 
UJlllFIEO SOFTWARE SYS . 440 
llNlVE.1&.L crossASSEMBUR5 418 
UPWECO COMPUTER SUPPLY 410 
VEN'TEl INC 27 
VERTEX SYSTEMS _ •• 269 
VElrTEX SYSTEMS 269 

ER7EX SYSTEMS no 
V El!TE)( SYSTEMS )JO 

VLM COMPUTER ElECTR 447 
VOfR.AX I 'C 299 
WAillNG CO 4211 
WA C I STITUTE 48 
WARUIOtJSE OMA PROOOCTS 77 
WATCOM P ODUCTS INC • 297 

Inquiry No. PqeNo. 

J'9 WEST LAKE DATA 'JOI 
J6G WESTER COMPUTER 74 
J61 WESTER COMPUTER 74 
Ill WI LEY PROFESSIO AL SOFT • 212 
J62 WI TEK CORP . 47 

3113 WINTEK CORP .. 424. " 
31>4 WOROCRAFT 10) 
36, X·IOUSA INC 286 
)66 XEROX CORP ... • 211 
)67 YAMAHA J44, JO 
)61 ZEOCOR .. .... 1)9 
)69 ZEOCOR: 1)9 

• Conts~ 41ti!CI~ "'" """l'<l"V 

INTEllNATIONAL ADVERT1SINC SECJION 

AMERICAN BllYING & EXPORT'°' SEJIVICES UF 
8YT£ . UA. J2D 

SOl CASJO . . ... . J2C 
50) DELI JNFORMATICA • .• UB 
504 F1CURE Fl.OW LJ'O . 128 

F'ORTH•SYSTEME . • . • . • • • • • na'°'506 GREY MATTER . .. na 
501 UlllttCH INDUSTRIAL CORP • J2E 
S09 01.rVETII llH 
508 S£nEK INT'L J2C 

• ""'"'1:lt l"""l.WS. """" 

STIP 
SEND FOR YOUR l ) 
SUBSCRIBER I.D. CARD 

GET PREPARED 2) 

3) 

SUBSCRIBERS ONLY! * 
Use BYTE's Telephone Inqui1:"· Processing Systmn 
{ 'srng TIPS <'ill! l>nng- p1nclul'I 1nfonnatw11 as /l!llC /J ;i.-.; /{) r/:J.\ s t':l/'/Jl'I 

U you are a new subscriber or have lo t your LO. card, circle 111 on the Reade.r Service 
ard; attach mailer label. Wi will immediately seod your personal TIPS subscriber card. 

Write your · ubscriber umber, as printed on your Subscriber l.D. Card, in boxes in Step 5 below. 
(Do not add 0' to fill in blank boxe ) 

Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0' to fill in blank bo)(es.) 

CALL TIPS 4) Now, on a 1buch-1bne telephone dial: (413) 442-2668 and wait for voice commands. 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

ENTEBYOUB 
INQUmIES 

5} 

6) 

7a) 

b) 

END SESSION 

9) 

When TIPS says; "Enter Subscriber Number" 
(Enter by pushing the numbers and symbols [II or • enclosed in the boxes) on telephone pad 
ignoring blank boxe ) 
Enter 0 0 0 0 D 0 D D Ill 
When TIPS says "Enter magazin cod & i ue code'' 
Enter Dll 

When TIP sa, ''Enter (next) Inquiry Number" 
Enter one inquiry selertion from below (ignore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numbers) 

1 . D 0 D 6. 0 0 0 10. 0 0 0 Ill Ill 14. 0 0 D CIJ Ill 
2 . 0 0 0 · 7. 0 D 0 11. D 0 0 !ll Ill 15. 0 D 0 CIJ 
3. 0 0 D . D 0 D 12. 0 D 0 00 Ill 16. 0 0 0 !JJ 
4. D 0 D 9. D 0 0 (IJ 13. D D 0 . Ill 17. 0 D 0 CIJ 
5. DD D 

End ses ion by entering [!) [!] !Bl 
Hang up after h aring final message 
lC u are a subscriber and need asei11tance, ea.II (603) 924-9281. 

If you are not a ubscriber fill ouL th subscription card round in Lhis i ue or, call BYTE Circulation 800-258·5485. 
•Domestic and Canadian Suhllcribel'!I Only! 
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10 HEAR HOW QUIETOUR NEWEST 

PINWRITER DOTMATRIX PRINTERISt 


JUSTCALL 1-800-543-8000. 


We won't waste words trying to describe how quiet our new Pinwriter'w PS printer is. Besides 
we've come up with an ea~way to for you to actually hear it. Without even getting up.Just call 
the toll-free number above and you can listen to a recorded demonstration. 

You1l hear the actual sound ofthe Pinwriter. And how it compares to other leading dot 
matrix printers. You'll also see, that unlike most other dot matrix printers, you can talk on the 
phone or cany on a conversation, while the PS is running. 

The Pinwriter PS not only sounds great, it looks great It has superior graphics resolution. 
And more built-in true fonts than any other dot maxtrix printer. Plus it can use a variety of font 
cartridges. 

It's also the fastest 24-pin dot matrix printer going. It clocks at 290 CPS in draft mode and 
100 CPS in letter-quality. And you can select either speed at the touch ofa button. 

NEC printers are also incredibly reliable. With nonnal use they can run an average of5 
years without a repair. 

The new Pinwriter PS dot matrix printer. The first printer that offers less bang for the buck. 
To hear one in action. call the above toll-free number. Or see your nearest NEC dealer. For 

more information, call 1-800-343-4418 (in MA 617-264-863S). 
Or write: NEC Infonnation Systems, Dept 1610, 1414 Massachusetts 
.Ave., Boxborough, MA01719. NECNEC PRINTERS.lHEYONIYS'IOPWHENYOU WANT1HEM10 

NEC Information Systems, Inc. 
Inquiry 24$c.c~---

Ptnwritc Is a trademark of NEC Corpora.!lon. 



TANDY... Clearly Superior™ 


WE INVITE YOU 

TO COMPARE••• 


r Customer Support ... Clearly Superior 

! Customer Support "Hotline'' 
 Free of ~harge 

I 

On-Site Customer Support $30/hour
(Major Markel Areas) (2-hour mt111mum) 

On·Site Customer Training $40/hour
(Major Markets) (For up to two students Aad11oonal 

stuOenlS trained 81 St Oihour P"I 511JdenL) 

Software Maintenance Free of Charge
(Pa1ches. Modifications. Updates) (While there 5 "° ctwge fOI updal 

substanllal product oM~r'Mf'll~ 
may C8JTY a nominal c:llar'g&.) 

Personal Computer Technology •.. Clearly Superior 

PC XT Compatibility IBM ' PC XTTANDY(256K. 1-0isk. l~Meg Hard Dis , $3,970 
Color Graphics and Pnnter Support 1000 HD' DeskMate SOhware included $1,999wrth Tandy 1000 HD only.) 

THE BIGGEST DIFFERENas BRWEEN OUR TANDY 1000 HD 

AND THE I• PC IT ARE OUR LOWER PRICES 


AND SUPERIOR SUPPORT. 

COMPARE OUR TECHNOLOGY 

Tandy computers are engineered 
for excellence-and at affordable 
prices. Our Tandy 1000 HD is 
comparable to IBM's PC XT in fea­
tures and performance. But Tandy 
gives you a Jot more computer for 
your dollar. And while you can use 
basically the same software with 
either machine, only the Tandy 
1000 HD comes with applications 
software at no extra charge. 

COMPARE OUR SERVICE 
Our service is second to none. 
Many problems can be solved by 
telephone, thanks to our free 

customer " hotline" . We can ser­
vice your system at your office, or 
you can bring it to one of our 
Computer Centers. And at over 
220 Business Product Service 
Centers, you can get routine ser­
vice while you wait When service 
is important to you, depend on us. 

COMPARE OUR SUPPORT 
Every Tandy/Radio Shack com­
puter is backed with total support. 
Over 1200 Radio Shack Computer 
Centers offer leasing plans, soft­
ware and accessories. And almost 
60 Area Training and Support Op­
erations Centers offer you such 

services as installation, new user 
orientation and training. 

COMPARE FOR YOURSELF 
For the best in computers, soft­
ware, support and service, visit 
your nearby Radio Shack Com­
puter Center or participating Radio 
Shack store or dealer to see why 
Tandy is Clearly Superior. 

A•a1/able at over 1200 

RaCllO Sl!aO Compute1 Centers ;,nd al 


parliclpalmg R<>dlo Shack •ro1es and dealers 


ltad1e lhaek 

COMPUTER CENTERS 

A DIVISION OF TANOV CORPOAAT 0 '1 

~:=re::~fr!":;.!."'!'°~~~=~'::; :.'!:o":'£:.:9 More: Md d1.1lers Mon:ilor nae ~udecl ~BM flf1C1ng b;l.Md on m•nutKturer'I &uggelt&G tet&ll u Of 711/85' ~BM d • titQldT•red 11.aemark. or 

lnqul r1 2'1~ 
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