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Circuit-Board-Artwork Software �
for the De ign Engineer �

in a Hurry �

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 artwork­
from start to finish . 

Forget the tedium of taping it 
yourself or waiting for a tech­
nician, draftsman, or the CAD 
department 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 
0 Production-quality 2X artwork 

from a pen-and-ink plotter 
O Prototype-quality 2X artwork 

from a dot-matrix printer 

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

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

0 Multicolor or black-and-white 
display 

System Requirements: 
0 IBM Personal Computer, XT, or 

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

0 IBM Color/Graphics Adapter 
with RGB color or black-and­
white monitor 

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

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

O 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. 

F 
Wintek Corporation Inquiry 358 

1801 South Street 
Lafayette, IN 47904-2993 
Telephone: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

In Europe contact: RIVA Termina ls Limited, 
Woking , Surrey GU21 5JY ENGLAND, 
Telephone: 04862-71001 , Telex: 859502 

"smARTWORK'.' "Wintek" and the Wintek logo are 
registered trademarks of Wintek Corporalion. 
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THE BEST OF BIX 
COMES TO BYTE 
BYTE's readers are always seeking to im­
prove the performance of their personal 
computers-to expand the memory be­
yond its supposed limits. to speed up the 
system clock. to reconfigure the RAM disk. 
to pop in a more powerful CPU. BYTE·s 
readers are venturesome but not fool­
hardy. They know a lot themselves but will 
listen to others who are knowledgeable 
before proceeding with a radical alteration 
of a computer system. But other knowl­
edgeable users aren't always handy. 

we·ve been fascinated in the early days 
of the BYTE Information Exchange (BIXl 
to see so many readers offering tips and 
reporting results of various attempts to 
enhance different kinds of computers. 

Atari 520ST users. like Macintosh users. 
encounter a hard limit on memory expan­
sion at 512 K bytes. But the BIX conference 
on the 520ST gives detailed instructions 
on expanding the 520STs memory to I 
megabyte. One pleasant surprise: the 
operating system recognizes the addi­
tional memory. 

Have you considered replacing the 8088 
in your IBM PC or compatible with the 
new NEC V20 chip to improve perfor­
mance? How much improvement could 
you expect? Would there be technical side 
effects? In the BIX conferences on IBM 
PCs and compatibles. readers have al­
ready reported their results with IBM PCs 
and machines made by Seequa. Sanyo. 
Columbia. and others. Or how about re­
placing the crystal in your I BM PC AT to 
make the system operate faster than its 
usual 6 MHz? Would you see enhanced 
performance or maddening glitches? AT 
users discuss their results in the BIX con­
ference on the AT 

If you're installing RAM-disk software on 
a Macintosh. is it best to use the RAM disk 
for data. the application program. or the 
System and Finder? What will future Mac­
intoshes be like and how can today·s users 
write software that will remain compati­
ble? In the BIX conference on the Macin­
tosh. expert users share their experience 
on these and other topics. 

The standard Commodore Amiga has 
plenty of processing power. but some BIX 
users have already replaced the 68000 
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with a 68010 or 68020. Moreover. there's 
already a 68020 board for the Amiga and 
the operating system has been revised for 
upward compatibility to the more power­
ful chips. Amiga users also exchange tips 
on how to select and install the best RGB 
monitor for use with the Amiga. The Sony 
KV-2 5XBR monitor comes in for high 
praise. The BIX Amiga conference covers 
these and other early experiments with 
the Amiga. 

To give you an idea of the sort of infor­
mation generated through BIX. we're in­
troducing a new BYTE section this month. 
Called "Best of BIX." the section .w'ill in­
clude each month some of the most in­
teresting exchanges from BIX. It was hard 
deciding which conferences of the more 
than I 00 on BIX to excerpt. There are 
many conferences in BIX. including good 
ones on the Apple II family. CP/M ma­
chines. LISP. C. Pascal. operating systems. 
and other topics. But we've chosen ex- · 
amples from the conferences on the 
Amiga. Atari. IBM PCs. and Macintosh be­
cause the interest of most BYTE readers 
has shifted to 16-bit systems and because 
these four conferences are among the 
most lively in the system. We hope in the 
future to broaden the scope of the Best 
of BIX section. We would like to be able 
to provide valuable information in BYTE 
each month about the specific computers 
owned by the preponderance of BYTE 
readers. At the very least. we will continue 
to include in Best of BIX some of the 
highlights about Macintosh. the IBM PC 
family and compatibles. the Commodore 
Amiga. and the Atari 520ST. 

For us. one of the chief attractions of BIX 
is that there we can include coverage of 
everything. We don't have to make pain­
ful decisions about which materials to 
leave out each month. We can cover your 
favorite machine. operating system. and 
programming language. Another major at­
traction of BIX is the timeliness. BIX 
members can read first-hand accounts of 
programming and hardware wizardry only 
minutes after they are entered. 

We do realize that some readers don't 
participate in telecommunications and 
don't wa nt to join BIX. The BYTE section 
introduced this month is an attempt to 
bring some of BIX's benefits to these 

readers as well as to broaden the maga­
zine to include regular coverage of several 
major machines. 

How You CAN JOIN BIX 
After one month of commercial operation 
and one mailing to 50.000 readers. BIX 
had more than 1000 users wi th another 
40 to 70 signing up each day Refinements 
of the software and installation of another 
MC68000 !bringing the total to 151 im­
proved performance of the Arete com­
puter BIX runs on considerably over what 
we saw during the test phase. The major 
technical concern at the moment is UNIX's 
limited number of i-nodes and the need 
to supplement them with a database if the 
user population continues to grow more 

·rapidly than anticipated UNIX wizards 
with solutions to this problem should write 
to Phil Lemmons or George Bond. 

Reading more and more about BIX here 
in the pages of BYTE you are no doubt 
wondering how and when you can begin 
using the system. To carefully manage our 
growth. we·re phasing in our promotion 
of BIX to our readership. We began com­
mercial operation in November and 
mailed information about BIX to one 
group of subscribers. primarily in Boston. 
Chicago. Los Angeles. and San Francisco. 

Now the rest of you can join us. and 
literally within the next few minutes. More 
information about BIX-including detailed 
log-on instructions-is on page 246 and 
2 4 7 of this issue. 

If you can·t join now but are interested 
in BIX. circle number 4 50 on the reader 
service card. and we·11 keep you posted 
as the system grows. 

Some of you have asked whether you 
can pay for BIX by means other than the 
credit cards we now honor. we· re actively 
exploring other options and will let you 
know both on line and in the pages of 
BYTE as any new payment mechanisms 
are implemented 

If you have any additional questions. 
write to BIX. 70 Main St.. Peterborough. 
NH 034 58. or call 16031924-9281 ext. 131 . 
8 30 a.m. to 4:30 p.m .. weekdays. eastern 
time. We look forward to seeing you soon 
on BIX. 

-Phil l.Rmmons 
Editor in Chief 









page you feed it. accepting weights from 16 pounds to 30 pounds and sizes from 6 by 6 
inches to 8Vi by I 4 inches. Automatic video thresholding adjusts the scanning contrast for 
varying paper colors. Pages placed right side up emerge face down to maintain the se­
quence of multiple-page documents. 

Inside PC Scan are the optical-mechanical hardware and a proprietary VLSI OCR pro­
cessor. Documents are scanned in about 5 seconds at a resolution of 300 dots per inch. 
and the information is then sent to the attached IBM PC. 

To make use of the data. you 'll need OCR software. like DESTs software for the PC Scan. 
called Text Pac. This $595 program contains type style and recognition information that lets 
PC Scan read all common business documents. A page can be "recognized" in about 25 
seconds. Text Pac automatically enters text into the formats of word-processing programs 
like WordStar and MultiMate. The program even determines the placement of tabs. under­
scores. and centering instructions and enters these into the file. To use PC Scan. you just in­
sert the page to be scanned and type Alt-S while running your word processor. PC Scan 
will bring in the text and show you the progress on the PC's screen. DEST is developing 
other application-specific software for PC Scan and hopes to stimulate third-party 
developers to do the same. 

Chinese Introduce PC Clone .. 

Great Wall. People's Republic of China. offers the 0520A. 0520C-E. and 0520C-H line of IBM 
PC-compatible microcomputers. The 0520C-H. which is the top of the line. contains a com­
plete set of PC features, including an 8088 processor. 512K bytes of RAM. two 320K-byte 
floppies. and a 20-megabyte hard disk. The system also boasts a 648- by 504-pixel color 
display and a monochrome 972- by 700-pixel display. essential for the 16 by 18 and 24 by 
28 high-resolution Chinese characters the system can present. Great Wall also offers the 
GW-NET network. several special display adapters. and is developing a PC AT clone that will 
support XENIX. 

Nanobytes 

NEC is sampling its V40 and V50 (µPD70208 and µPD70216) CMOS 16-bit microprocessors. 
Both chips have a I-megabyte address space. run all V20 and V30 software-and therefore 
8088/86 software-and have integrated many system functions onto the processor chip: a 
four-channel DMA controller. a serial controller. a DRAM-refresh controller. an interrupt con­
troller. timer/counters. clock generator. and a program wait and bus controller . For 
those who want to leap past silicon. TriOuint Semiconductor of Beaverton. OR. offers the 
0-Chip Evaluation Kit for $2500. This kit includes two 0-Chip GaAs (gallium arsenide) MSI 
(medium-scale integration) cell arrays that run at 2 gigahertz. one high-speed evaluation cir­
cuit board. support parts. and documentation . Award Software. Los Gatos. CA. is offer­
ing three modes of BIOS support for IBM-compatible enhanced graphics adapters. The 
compatible BIOS supports all alphanumeric and graphics modes and fits in a 16K-byte 
ROM . . .. Hunter & Ready. Palo Alto. CA. has ported its VRTX real-time operating system 
to Motorola's new VMEmodule board family. This includes the MVME130 single-board 
microcomputer that employs the 68020 32-bit processor and the 6888 I FPU (floating-point 
unit) . ... Consulair Corp. of Portola Valley. CA. announced several new products for Macin­
tosh C programmers. The $80 Consulair Linker is an optimizing linker and librarian for Con­
sulair Mac C and Apple MDS (Macintosh 68000 Development System) programmers. The 
$100 Consulair Utilities includes SuperMake for determining which files need recompilation. 
Diff for comparing files. Grep for searching multiple files. and MPA for analyzing perfor­
mance. Consulair is also selling ALSoft's MacExpress generic application for $495 and Fair­
com's C-Tree ISAM package for $395 .... Borland's new $69.95 Turbo Editor Toolbox in­
cludes Turbo Pascal source code for construction and customization of editors and word 
processors as well as a partial adaptation of MicroPro's WordStar word processor . . . . Soft­
works Development in Mountain View. CA, introduced PC-Outline. a shareware outlining 
program for the IBM PC. XT. or AT. Registration costs $49.95 .. .. Intel is the first company 
to put EPROMs into surface-mountable plastic-leaded chip-carrier (PLCC) packages that use 
less than one-third of the board space of the previous DIP packages . . .. Advanced Micro 
Devices introduced the Am7970 compression/expansion processor chip (CEPI that can com­
press images by ratios of 30: I. The chip complies with CCITI recommended standards and 
can expand and compress both text and image data simultaneously using its three process­
ing engines and two-bus architecture. AMD also introduced the Am8177 16-bit Video Data 
Serializer that converts pixel data from parallel to serial at a 200-MHz shift rate . . . Oki 
Semiconductor. Sunnyvale. CA. launched the 80C59. a CMOS single-chip 8-bit microcom­
puter that includes I 6K bytes of ROM. 2 56 bytes of RAM. and three I 6-bit timers. The chip 
uses the same instruction set as the smaller 80C5 I and is available in speeds up to I 6 MHz. 
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StumpedonSoftware? �
Find the powerful applications you need with �

Tandy’s Express Order Software service. �
Having trouble finding just the Send for your free copy of the new llad1e /haeR right program for your Tandy/Radio 1986 Radio Shack Software Refer­

Shack® computer? Drop by your lo­ ence and Tandy® Computer Guide. COMPUTER CENTERS 
cal Radio Shack Computer Center In it, you'll find hundreds of popular A DIVISION OF TANDY CORPORATION 

Send me a free RSC·16 Software Guide. 
Dept. 86-A-792, 3000ne Tandy Center 

Fort Worth, Texas 76102 

Address----------­
City _____________ 

State ______ ZlP ____ _ 

Phor>e-----------­
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INTERFACES FOR THE DISABLED 
I am currently completing my master's 
degree in education at Ohio State Univer­
sity. One of my courses is a three-hour in­
dependent study project for the director 
of occupational therapy at Ohio State 
University Hospitals. The project calls for 
me to compile a journal/notebook of in­
terface devices that allow handicapped 
persons to use their computers. 

The degree of handicap varies consider­
ably from patient to patient Some may 
need merely a utility to convert keyboard 
keys to toggles in the event that they can 
use only one hand or some other device 
to type with. 

What I am discovering is that there is a 
dearth of information available. and I am 
seeking help from BYTE readers. If anyone 
out there in computerland (small "c") can 
assist me with information on various in­
terface devices. I would be appreciative. 

I also invite anecdotal experiences from 
any handicapped persons on their par­
ticular computer system. the degree of 
their handicap. and the methods they use 
to interface with the computer system. 

All of the above information would be 
placed in· a notebook for use by rehabilita­
tion occupational therapists in helping 
others as the need arises. Information 
such as copies of magazine articles deal­
ing with this issue will also be appreciated. 

ARNIE SKUROW 

5760 Crawford Dr. 
Columbus. OH 43229 

CODING FOR THE 32016 
I have been tinkering with a National Semi­
conductor 32016 processor. and I'm so en­
thusiastic about the results that I must 
make other readers more aware of this 
chip. In the past I hesitated to wander from 
the Z80 because I'm very fluent in Z80 
code and shunned the idea of learning the 
assembly language of other processors. 
When I started coding for the 32016. I im­
mediately found it to be very easy. begin­
ning with the very first line of code. Assem­
bly code flows from the pencil much easier 
than the English language. There is almost 
no need for a high-level language: the hard­
ware is high-level. Still. I wanted a high-level 
language but didn't know how to write a 
compiler. so I wrote a FORTH-83 program 

14 BYTE • FEBRUARY 1986 

for it !that is. it is similar to FORTH-83. but 
it uses 32-bit signed integers exclusively) . 
I couldn't get its Sieve of Eratosthenes time 
(IO iterations) any faster than 9.6 seconds 
because of the awkward syntax of FORTH 
In the process of trying to optimize the 
compilation of FORTH. I realized I could 
write a compiler for any language. I added 
BASIC to my FORTH simply by throwing in 
a parser and adding some BASIC keywords. 
Don't get the idea that I did any of the 
programming in FORTH: assembly lan­
guage is much easier. 

Now here·s the meat of the story My 
BASIC does IO iterations of the Sieve in 
1.78 seconds. The compile time is 0.11 sec­
ond. so if you have the text in the editor 
and type RUN. it takes 1.89 seconds to 
compile and run the Sieve. That is what 
I call a type I compiler: it is a compiler that 
completely emulates an interpreter. I call 
the regular compilers type II compilers: 
these are the ones that compile modules 
so that an arbitrary number of precom­
piled modules can be linked together. 

You might be wondering how fast my 
32016 (7.16-MHz clock) will do the Sieve 
in hand-coded assembly language if it 
does it that fast in BASIC. The answer is 
that I cannot improve upon the compiled 
code using assembly language. I'm not 
sure if you would call this an optimizing 
compiler. because there is no optimizer. 
It simply makes one pass through the 
source code and writes the same kind of 
machine code that I would write. The 
32016 obliterates the dilemma between a 
high-level language and assembly lan­
guage in one fell swoop. If this processor 
performs this way ·in the hands of a 
neophyte who has not seen how com­
pilers are written. imagine what it would 
do in the hands of Microsoft or Borland! 
You could write every part of your high­
speed stuff in the high-level language of 
your choice with confidence that you 
could not improve its speed with assembly 
language. Here are some examples of 
BASIC statements that compile to a single 
machine-code instruction: 

A= A• C 
count = count + 5 
A= A IC 

And if i and j happen to be register 

variables. these statements will each com­
pile to a single machine-code instruction: 

A(i) = BU) 
flags(i) = 1 

I have written some software floating-point 
routines (IEEE double-precision) for my 
32016. It does the square root in 190 
microseconds. which is 113 times as fast 
as BASCOM does it on. my Z80 system I 
have not integrated mG\lsoftware floating­
point routines into my BASIC because of 
the lure of the hardware math chip. which 
does a double-precision multiply faster 
than it can move the operands in and out 
of memory. 

I find coding for the 32016 very easy and 
a lot of fun. and I recommend it as a form 
of entertainment even if. you don't need 
one. 

NEIL R. KOOZER 

Oakland. OR 

DATA GENERAL/ONE-A USER'S 
PERSPECTIVE 
Part of what makes the Data General/One 
work for me is its diminutive presence. I 
never need to accommodate the machine 
except to open it where there is adequate 
light so that its gentle screen can be read 
comfortably 

I work primarily in programming for fast 
graphics applications or for fancy vision/ 
robotics installations using machines 
where the power supplies hum and the 
screens practically crackle with color and 
energy. The software is written on the 
slower. softer. quieter DC/One whenever 
possible 

I like knowing that I am getting less elec­
tronic radiation directly from my worksta­

1continued) 

LETTERS POLICY: To be considered for publica­
tion a letter must be typed double-spaced on one 
side of the paper and must include your name and 
address. Comments and ideas should be expressed as 
clearly and concisely as possible. Listings and tables 
may be printed along with a letter if they are snort 
and legible. 

Because BYTE receives nu ndreds of letters each 
month. not all of them can be publisfied. Letters will 
not be returned to authors. Generally. ii takes four 
months from the lime BYTE receives a letter until 
ii is published. 





LETTERSWhy you�
should �

ignore95%�
of the news �
Because NewsNet automaticallyfi11ds t/Je 
5% ) 'OU need. From our database of authori­
tative, up-to-date business news, you get just 
the stories you want, delivered instantly to your 
microcomputer. You choose your own, unique 
keywords, and NewsNet saves-just for you-

every new article containing those words. Or, 
you can find that critical 5 % on your own, 

with NewsNet's powerful keyword search­
ing and text scanning. 

just what's in NewsNet's database? The full text 
of over 300 valuable business newsletters. In­
depth news, written by experts, filled with 
analysis and interpretation. News from 34 dif­
ferent industries and professions-everything 
from Computers to Investments, from Manage­
ment to Telecommunications. Plus extras such 
as wire services, on line stock quotes, air fares, 
and business credit reports . 

Computer Neu•s: 
Your Specialty is our Specialt)•. Herc are just 
a few of the 25 Electronics and Computers 
newsletters on NewsNet: 
The Arcifici al Mini/Micro Bulkcin 

lncdligence Reporc Personal Compucers Today 
The Business Compucer Robocronics Age 
The Compucer Cookbook Newskuer 
Consumer Ekccronics Semiconduccor lnduscry 
Daca Base Info rmer & Business Survey 
Ek ccronic Mail News The Seybold Repo rc o n 
Ouclook o n IBM Professional Compucing 

Scanky Klein Newsleller 
o n Compucer Graphics 

ONLINE 
BUSINESS 

NEWS 

Call Today! 
We'll send all you 
need to subscribe. 

(800) 
345-1301 

tion. The machine is cool: the only heat 
is from my efforts. amplified impartially by 
the smoothly running software that I use 
(EMACS. assemblers. compilers. linkers. 
debuggers. etc.) 

I use 512 K bytes and more than four 
times the disk storage of a regular IBM PC 
clone. Another virtue of the microdrives: 
I keep backups of my important work and 
development environments in my pocket 
as insurance against the unknown. (I may 
be unusually sensitive about software 
security. but having the media on my per›
son at all times tremendously reduces 
work-related anxiety.) 

Frequently I take the DC with me. in a 
small black backpack. while I cycle to the 
Swiss Patisserie for a needed change of 
scenery and a fruit flan with a cappuccino. 
The waitress knows not to pass liquids 
over the keys. Since I only unzip the back›
pack and partly withdraw the machine to 
open it for working. other patrons have lit›
tle clue that they are in my software studio. 

While the DC/One has been the primary 
machine in our six-machine firm for the 
last 11 months. I do not suggest it would 
be best for every computer user to have 
a One. It is interesting that afterward I 
bought a clone with a color monitor and 
640K and one drive at the same price and 
instead of the DC expansion chassis and 
main board upgrade (to enable my earl y 
vintage portable to use the expansion). 

I had originally purchased a 5 !4-inch 
drive that attaches easily. so. to test 
machine-specific software. I move it onto 
the standard flimsy media for insertion in›
to the noisy clone that bears the truer 
burden of compliance with the industry 
standard. 

What this all boils down to is that the 
DC/One supports a gestalt (an ergo›
nomic?) of productivity. where the tech›
nology is more transparent than the work 
being done with it. This is something new. 
like the feeling of going someplace rather 
than the task of driving there. 

What follows is my wish list for lap por›
tables in order of decreasing short-term 
possibility: 

I . Continuous memory so that booting up 
the system is an intentional act. not a 
requirement after closing the lid. 

2. Longer battery life: 8 �to 12 hours is 
sometimes less than the length of my 
work day (though I seldom use just bat›
teries for such a long time). 

3. � Internal banked memory expansion 
using Intel Lotus format to 2 mega›
bytes. 

!continued) 



















MS-DOS, PC-DOS, CP/M-86, XENIX, 
8086/80x86 ROM 

Manx Aztec C86 
’II compiler that has many strengths . . quite valuable 
for serious work" 

Computer Language review, February 1985 

Great Code: Manx Aztec C86 generates fast executing 
compact code. The benchmark results below are from a 
study conducted by Manx. The Dhrystone benchmark 
(CACM 10184 27:10 pl018) measures performance for a 
systems software instruction mix. The results are with­
out register variables. With register variables, Manx. 
Microsoft, andMark Williams run proportionately faster, 
Lattice and Computer Innovations show no improve­
ment. 

Execution Code Compile/ 
Time Size Link Time 

Dhrystone Benchmark 
Manx Aztec C86 3.3 34 secs 5,760 93 secs 
Microsoft C3.0 34 secs 7,146 119 secs 
Optimized C86 2.20J 53 secs 11,009 172 secs 
Mark Williams 2.0 56 secs 12,980 113 secs 
Lattice 2.14 89 secs 20,404 117 secs 

Gteat Features: Manx Aztec C86 is bundled with a powerful 
amy of well documented productivity tools, library routines 
and features 
Optimized Ccompiler Symbolic Debugger 
AS86 Macro Assembler LN86 Overlay Linker 
80186/80286 Support Librarian 
8087180287 Sensing Lib Profiler 
Extensive UNIX Library DOS, Screen, & Graphics Lib 
Large Memory Model Intel Object Option 
Z(vi) Source Editor -c CP/M-86 Library -c 
ROM Support Package -c INTEL HEX Utility -c 
Library Source Code -c Mixed memory models -c 
MAKE, DIFF, and GREP -c Source Debugger -c 
One year of updates -c CP/M-86 Libtary-c 

Manx offers two commercial development systems, 
Aztec C86-c and Aztec C86-d. Items marked -c are 
special features of the Aztec C86-c system. 

Aztec C86-c Commercial System $499 
Aztec C86-d Developer's System $299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System $49 

All systems are upgradable by paying the difference 
in price plus 510. 

Third Party Software: There are a number of high qual­
ity support packages for Manx Aztec C86 for screen 
management, graphics, database management, and soft­
ware development. 

C-tree $395 Greenleaf $185 
PHACT $250 PC-lint $98 
HALO $250 Amber Windows $59 
PRE-C $395 Windows for C $195 
WindScreen $149 FirSI'ime $295 
Sunscreen $99 CU til Lib $185 
PANEL $295 Plink-86 $395 

MACINTOSH, AMIGA, XENIX, 
CP/M-68K, 68k ROM 

Manx Aztec C68k 
"Library handling is very flexible ... documentation is 
excellent . . . the shell a pleasure to work in . . . blows 
away the comp,Uition for pure compile speed .. an ex›
ceflent effort." 

Computer Language review, April 1985 

Aztec C68k is the most widely used commercial C com­
piler for the Macintosh. Its quality, performance, and 
completeness place Manx Aztec C68k in a position be­
yond comparison. It is available in several upgradable 
versions. 

OptimizedC Creates Clickable Applications 
Macro Assembler Mouse Enhanced SHELL 
Overlay Linker Easy Access to Mac lbolbox 
Resource Compiler UNIX Library Functions 
Debuggers Terminal Emulator (Source) 
Librarian Clear Detailed Documentation 
Source Editor C-Stuff Library 
MacRam Disk -c Unilbols (vi,make,diff,grep) -c 
Library Source -c One Year of Updates -c 

Items marked -c are available only in the Manx Aztec 
C86-c system. Other features are in both the Aztec C86-d 
and Aztec C86-c systems. 

Aztec C68k-c Commercial System $499 
Aztec C68d-d Developer's System $299 
Aztec C68k-p Personal System $199 
C-tree database (source) $399 
AMIGA, CP/M-68k, 68k UNIX call 

Apple IT, Commodore, 
65xx, 65C02 ROM 

Manx Aztec C65 
"The AZTEC C system is one of the finest software 
packages I have seen" 

NIBBLE review, July 1984 

A vast amount of business, consumer, and educational 
software is implemented in Manx Aztec C65. The quality 
and comprehensiveness of this system is competitive 
with 16 bit C systems. The system includes a full optim­
ized C compiler, 6502 assembler, linkage editor. UNIX 
library, screen and graphics libraries, shell, and much 
more. The Apple II version runs under DOS 3.3, and 
ProDOS, Cross versions are available. 

The Aztec C65-dl28 Commodore system runs under 
the Cl28 CP/M environment and generates programs for 
the C64, Cl28, and CP/M environments. Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 

Aztec C65-c ProDOS & DOS 3.3 $399 
Aztec C65-d Apple DOS 3.3 $199 
Aztec C65-p Apple Personal system $99 
Aztec C65-a for learning C $49 
Aztec C65-c/128 C64, Cl28, CP/M $399 

Distribution ofManx Aztec C 
In the USA, Manx Software Systems is the sole and ex­

clusive distributor of Aztec C. Any telephone or mail 
order sales other than through Manx are unauthorized. 

Marur: Cross Development Systems 
Cross developed programs are edited, compiled, assem­
bled, and linked on one machine (the HOST) and trans­
ferred to another machine (the TARGE1) for execution. 
This method is useful where the target machine is slower 
or more limited than the HOSl; Manx cross compilers 
are used heavily to develop software for business, 
consumer, scientific, industrial, research, and education­
al. applications. 

HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS­
DOS ($750), CP/M ($750), MACINlOSH ($750), 
CP/M-68k ($750), XENIX ($750). 

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k, 
CP/M-80, TRS-80 3 & 4, Apple II, Commodore C64, 
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM, 
65xx ROM. 

The first TARGET is included in the price of the HOST 
system. Additional TARGETS are $300 to $500 (non 
VAX) or $1000 (VAX). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, Cl28, CP/M-68K, VRTX, and 
others. 

CP/M, Radio Shack, 
8080/8085/ZSO ROM 

Manx Aztec CIT �
"I’ve had a lot ofexrerience with different Ccompilers, �
but the Aztec CBO Compiler and f'rofl!s.sionar Develop• �
ment System is the best I’ve seen." �

80-Micro, December, 1984, John B. Harrell Ill 

Aztec C II-c (CP/M & ROM) $349 
Aztec C II-d (CP/M) $199 
C-tree database (source) $399 
Aztec C80-c (TRS-80 3 & 4) $299 
Aztec C80-d (TRS-80 3 & 4) $199 

How Th Become an Aztec C User 
To become an Aztec C user call 1-800-221-0440 or call 

1-800-832-9273 (8oo:rnc WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed to 
4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 

How Th Get More Information 
lb get more information on Manx Aztec Cand related 

products, call 1-800-221-0440, or 201-530-7997, or write 
to Manx Software Systems. 

30 Day Guarantee 
Any Manx Aztec Cdevelopment system can be return­

ed within 30 days for a refund if it fails to meet your 
needs. The only restrictions are that the original pur· 
chase must be directly from Manx, shipped within the 
USA, and the package must be in resalable condition. 
Returned items must be received by Manx within 30 
days. A small restocking fee may be required. 

Discounts 
There are special discounts available to professors, 

students, and consultants. A discount is also available on 
a "trade in" basis for users of competing systems. Call for 
information. 



LETTERS �

0:10:24 MONTR EXECUTE Pl.f-'OR 
0:10:30 USER [LNKXCT Pl execution] 
0:10:31 USER ITERATION Pl 
0:59:38 USER 100,000,000 0.314159264358979700 + 01 
1:48:45 USER 200,000,000 0.314159264858979150 + 01 
3:07:28 USER 300,000,000 0.314159265025646460 + 01 
4:04:03 USER 400,000,000 0.314159265108979820 + 01 
4:54:16 USER 500,000,000 0.314159265158980040 + 01 
6:17:40 USER 600,000,000 0.314159265192313360+01 
8:08:54 USER 700,000,000 0.314159265216122440 + 01 

14:38: 17 USER 800,000,000 0.314159265233979770 + 01 
21 :16:53 USER 900,000,000 0.314159265247868700 + 01 
1:21 :55 USER 1,000,000,000 0.314159265258979550 + 01 
1:21 :55 USER CPU time 7:24:21.59 Elapsed time 25: 11 :24.33 

Richard Wilton (July 1985. page 192). The 
mission design and operations manager 
of this effort. Henry Harris. was an invited 
speaker at the 1985 Rochester ?ORTH 
Conference. which·was held in June. How­
ever. I was disappointed to find no men­
tion of Henry in the article. save for two 
bibliographic references. 

I don't wish to downplay Richard Wil­
ton's contribution to this project. but I 
think that it is important to realize that he 
was a consultant working under Henry's 
and others· direction. I appreciate the dif­
ficulty in delineating an individual's con­
tribution to a group project. but it is always 
important to give credit. 

Figure I : Reader H!Jde's 7r calculation batch loq. 
LAWRENCE P. FORSLEY 

Equipment Corporation mainframe. I ran 
it for one billion iterations. which took over 
7 hours of CPU time and more than 24 
hours to run. I have included the batch log 
(figure I). You can see that after one billion 
iterations. the value of 7r is accurate to 
only eight places. I would have to say that 
this simple. elegant method for calculating 
7r is totally useless for practical calcula­

tions. but it is a clearly understandable 
method on a theoretical level. Thank you 
for this type of article. 

fAMES F. C. HYDE Ill 
Missoula. MT 

WHERE CREDIT IS DUE 
It was with great interest that I read 
"Microcomputers in NASAs SIR-B" by 

Rochester FO/ITH Conference Chairman 
Rochester. NY 

NOTES ON NORMAL 
DISTRIBUTION 
I wish to thank the readers of BYTE who 
took the time to comment on my article 
("Simulating the Normal Distribution:· Oc­
tober 1985. page 137). The listthat follows 

(continued) 

The "Tax Surgeon II" from TAXbyte, Inc., the people who 
provide tax software to tax professionals, goes to work on 
your return the moment you input data. 

The Tax Surgeon II Features: 
� Simple fill-in-the blanks entry 
� Full screen display of a fascimile form 
� Automatic calculations and carry forward computations of 

preprogrammed math and tax tables 
� On screen "help" messages to guide you through tax maze 
�Prepares and prints up to 5 returns 
� Prints on standard government 1040 page 1 and 2 forms ›

all other forms computer generated (IRS approved) 

Requires IBM-PC, XT, AT, or PCjr (DOS 2.XX or 3.XX) 
or 100% compatible computer. 

Prepares and Prints: 
1040 
SCH A 
SCH B 

*SCH C 
SCH D 

*SCH E 

SCH ES 
SCH F 
SCH G 
SCH R 

*SCH SE 
SCH W 

*F2106 
F2119 
F2210 
F2441 
F3468 
F3903 

F4136 
F4255 

*F4562 
F4797 
F4835 
F5695 

F6251 
F6252 
W2 List 

*Will prepare multiple schedules. 

DEALER INQUIRIES INVITED 
For Faster Service, call 309-764-7245 

_ Send add’!. information _ $995.00 TAX COMMISSIONER 

_ $89.95 TAX SURGEON II* -
COPY PROTECTED 
Each of the 5 returns can be 
modified and updated as 
many times as necessary. 

• NOT COPY PROTECTED 
Professional version for rapid 
computation and printing of 
thousands of returns. Laser 
printing available. 

_*Add $10.00 for UPS One 
Day Service 

Nam e 

Business 

Address 

C11y Stale Zip Phone No. 
___ Check ____ COD ___ _ VISA ____ MC 

Card No. Expires 

Signature 

•� 
Tax Software Since 1981 
"The right tax software decision" 

TAXbyte, inc . 
1801 6th Avenue Moline, IL 61265 
(309) 764-7245 
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F•I•X•E•S A•N•D U•P•D•A•T•E•S �

BYTE’s BUGS 

More on Ouicksort 

The OSORT !Ouicksort) program in Tim phone number is 1617) 861-9764. mark is not to test a compiler’s ability to 
Field’s review of five C compilers for the If you run this Ouicksort through the generate a program that efficiently ex›
Macintosh !November IQ85. page 275) is compilers benchmarked by the old ver› ecutes a specific algorithm: the objective 
in error. Source code for the corrected ver› sion. you will get different timings. How› is to test its ability to translate the source›
sion is in listing I . This code is also ever. you won’t see a change in their code representation of any algorithm into 
available from BYTEnet Listings: the tele- relative standings. The goal of a bench- efficient machine code. 

Listing I: T!ie corrected version of BYTE’s OSORT 

r �sorting benchmark-calls randomly the number of times 
specified by MAXNUM to create an array of long 
integers, then does a quicksort on the array of longs. The 
program does this for the number of times specified by 
COUNT. 

' I 

#include "stdio.h" 

#define MAXNUM 100 
#define COUNT 10 
#define MODULUS ((long) Ox20000) 

#define C 13849L 
#define A 25173L 

long seed = 7L; 

long random ( ); 

long buffer [MAXNUM] = {0); 

main() 
{ �
inti, j; �
long temp; �,. 

#include "startup.c" 
• 1 

print! ("Filling array and sorting O/od times \n", �
COUNT); �
for (i = 0; i <COUNT: ++i) �

{ 
for Q = 0; j < MAXNUM: ++ j) 

{ 
temp = random (MODULUS); 
if (temp < OL) 

temp= (-temp); 
bufferLi] = temp; 
) 

print! ("Buffer full, iteration O/od \n", i); 

quick (0. MAXNUM, buffer); 
},. 

I/include "done.c" 
• 1 

quick (lo, hi , base) 
int lo, hi; 
long base [ ]; 
{ �
inti, j; �
long pivot, temp; �

if (lo< hi) 
{ 
for (i = lo, j = hi - 1, pivot = base [hi]; i < j;) 

{ 
while (i < hi && base [i] < = pivot) 

++i; 
while Q > lo && base Li] > = pivot) 

- -j; 
if (i < j) 

{ 
temp = base [i]; �
base [i] = base Li]; �
base [j] = temp; �
) �

) 
temp = base [i]; 
base [i] = base [hi]; 
base [hi] = temp; 
quick (lo. i - 1. base); 
quick (i + 1, hi, base); 
) 

) 
long random (size) 

long size; 
{ 
seed = seed � A + C; �
return (seed % size): �
) �
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Painting and 
Animation for the 
Amiga 

A egis Development has 
introduced Aegis Im­

ages. a paint program for 
the Commodore Amiga. The 
program will produce paint­
ings in either the Amiga's 
640- by 200-dot or 320- by 
200-dot resolution. In one 
painting. you can use up to 
32 colors from the range of 
4096. You can mix colors on 
the palette or choose those 
already present. Aegis 
Images has 20 brushes. in­
cluding an airbrush. and 16 
patterns. all of which can be 
modified. A tile-draw feature 
creates 8- by 8-pixel to 16­
by 16-pixel patterns. 

You can use colors in 
many ways while painting 
with Images. The Spread 
function allows dithering of 
two or more colors in any 
area on screen. Wash gives 
a watercolor effect by blend­
ing the colors together at 
their borders. And Smear 
simply smears colors to­
gether. Another option out­
Ii nes one color with a corre­
sponding color to create a 
glowing effect. Finally. two 
color-cycling features let you 
have sequences of colors 
cycle through your painting: 
Cycle Draw leaves a trail of 
colors as your brush moves 
across the screen. and Cycle 
Colors gives your painting 
an animated effect by 
cycling colors through de­
fined areas on the screen. 

With Images you can draw 
freehand. using brushes. or 
select from a set of shapes 
that you can customize later. 
A Rubber-band Arch option 
lets you "pull' a straight line 
into an arch. The Frame op-

Examples of Aegis Images grap{iics capability. 

tion lets you take any por­
tion of the screen and rotate 
it. stretch it. shrink it. or use 
it as a paintbrush. 

When creating or editing 
your painting. you can open 
a window to show a portion 
of the screen in fat bits. You 
can superimpose a grid on 
paintings to help place ob­
jects precisely. and you can 
use the Pantograph Drawing 
option to duplicate images 
already drawn. The Mirror 

feature is for creating sym­
metrical designs. 

Images is bundled with 
the Aegis Animator. a real­
time metamorphic animation 
package. It lets you create 
and manipulate different 
shapes. colors. sizes. and 
relative positions of objects 
on the screen. To facilitate 
editing objects in different 
planes. the Animator lets 
you turn fill patterns on and 
off so you can work on ob­
jects that are currently 
behind other objects 

Using the Animator. you 
can change an object's posi­

tion relative to the current 
plane of activity. rotate ir 
around an x- or y-axis or 
around a point within itself. 
or combine different mo­
tions. You can split the 
screen into nine separate 
animations. cut objects from 
one animation and paste 
them into another. or splice 
whole animations together. 
Objects can be "cloned." 
enlarged. or shrunk. You can 
stretch them at existing 
points or added points. And 
you can run animations 
showing the object in its 
original shape. then growing 
to the stretched shape. 

You can use files pro­
duced by Aegis Images {or 
other paint packages sup­
porting the Interchange File 
Format! with Aegis Ani­
mator. Aegis Images and 
Aegis Animator use 300K 
bytes of memory each. The 
Animator package. including 
Images. costs S 139.9 5. 
Images alone costs $79.9 5. 

Contact Aegis Develop­
ment Inc.. 2210 Wilshire 
Blvd .. Suite 277. Santa 
Monica. CA 90403. (213) 
306-073 5. 
Inquiry 5 50. 

-Brenda Mcli.wgftlin 

Low-Cost UNIX 
for PCs 

M icroport Systems has 
introduced System 

V/AT. a full adaptation of 
UN IX System V release 2 for 
the IBM PC AT. System V/AT 
is a full implementation of 
AT&T's UNIX System V 
iAPX286. which was ported 
from the VAX version of the 
UNIX operating system. 

(continued) 
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WHATS NEW �

Like other versions of 
UNIX release 2. System V/AT 
has features not found in 
release I. These include a 
faster shell. job control. flex›
names. interfunction and 
mul tiprocess profiling. user 
lint libraries. ctrace. 
terminfo. and curses (ctrace 
is a utility for tracing a pro›
gram line by line. terminfo 
is a database of escape se›
quences. and curses is a 
subroutine for manipulating 
terminal screens). System 
V/AT adds File System 
Hardening. which reduces 
the chances of data loss 
during an inadvertent shut›
down. record-level locking. 
full use of the iAPX2S6 pro›
tection and task-switching 
mechanisms. a complete im›
plementation of the sym›
bolic debugger. small- and 
large-model compilers for C 
and FORTRAN 77. and 
S02S7 emulation. It is also 
binary-compatible with UNIX 
for the AT&T 6300 Plus. 

You can purchase System 
V/AT in three different 
packages. The Runtime Sys›
tem. with over 40 utilities. 
costs $139.95. The Software 
Development System. with C 
and FORTRAN 77 compilers. 
make. secs. sdb. and other 
tools for large-scale 2S6 
development. costs 599.95. 
The Text Preparation System. 
with nroff. troff. spell. and 
support for output devices 
ranging from terminals to 
typesetting equipment. costs 
5139.95. All three packages 
can be purchased for 
$3S9.95. 

Contact Microport Systems 
Inc. 10096 Soquel Dr. 
Aptos. CA 95003. i40Si 
6SS-02S6. 
Inquiry 551. 

The S02S6-based Apricot XEN. 

Apricot Introduces 
80286 Computer 

T he Apricot XEN (pro›
nounced "zen"I is 

based on an Intel S02S6 
running at 7.5 MHz with 
zero wait states. The system 
comes equipped with I 
megabyte of RAM . one 
720K-byte double-sided 
3V2-inch microfloppy-disk 
drive. and an internal 
20-megabyte 3 Vi-inch Win›
chester drive. One parallel 
Centronics port and one 
RS-232C serial port are 
standard. 

Of the Apricot’s six expan›
sion slots. one is used for a 
monitor card. one is re›
served for future use. and 
the remaining four can be 
filled with I-megabyte RAM 
expansion boards. T\vo con›
nectors are provided for ex›
pansion. one for Apricot›
compatible cards and the 
other for IBM-compatible 
cards. 

The keyboard layout is 
similar to that of the IBM 
PC AT but includes dedi›
cated cursor keys and a 
backlit SO-character LCD 
display that you can use to • 
label six additional program›
mable function keys. A track›
ball mouse is available as an 
option. 

Software bundled with the 
system includes MS-DOS 3.1. 
Microsoft Windows. GW›
BASIC and IBM BIOS 
emulation software. With the 
addition of an optional 
5!!.:- inch floppy-disk drive. 
the XEN can run IBM soft›
ware off the shelf. including 
copy-protected programs like 
Lotus 1-2-3 and Microsoft’s 
Flight Simulator. 

System price. not including 
a monitor. is 53995 . For fur›
ther information. contact 
Apricot Inc. 47173 Benicia 
St.. Fremont. CA 94 53S. 
14151 659-S 500. 
Inquiry 552. 

Laser Printer for 
Under $2000 

Q MS’s KISS laser printer 
produces letter-quality 

text and graphics with a 
300- by 300-dot-per-inch 
resolution. It has nine resi›
dent fonts. two for land›
scape orientation (including 
an IS-character-per-inch 
spreadsheet font! and seven 
for portrait orientation. 
allowing up to 40 print com›
binations. You can mix type›
faces and character orienta›
tions. 

The printer’s controller is 
built around a Motorola 
6SOOO microprocessor It 
has an SK-byte variable in›
put buffer that will store up 
to four pages of text and 
SOK bytes of RAM dedi›
cated to holding down›
loaded fonts. This lets you 
download fonts such as the 
IBM 2 56-character font set. 
a mosaic character set. or 
up to eight typefaces. 
Another 12 SK bytes of RAM 
is set aside for the page 
memory. where page layout 
and design commands are 
stored. • 

The nine resident fonts 
and the system firmware are 
in a 2 56K-byte ROM. This 
ROM also has Epson FX-SO 
text and graphics emulation. 
Diablo 630 emulation. and 
Oume Sprint emulation. 
When the KISS printer is in 
Epson mode. two extra char›
acter sets. roman and italic 
roman. and an additiona l 
font are available. 

The OMS KISS prints up 
to six pages per minute on 
16- to 21-pound paper and 
transparencies or manually 
loaded duplex copies in 16›
to 3 3-pound stock. It costs 
$199 5 with a Centronics 
parallel interface: an op›
tional RS-232C interface 
costs an additional $2 50. 
Contact OMS Inc .. POB 
S12 50. Mobile. AL 3 66S9. 
12051 633-4300. 
Inquiry 553. 

AST Boards 
for Apple II 

T wo single-slot. plug-in 
boards from AST›

MegaRamPlus and Sprint›
Disk-improve the Apple 
lle•s memory. MegaRamPlus 
lets you add up to I mega›
byte of RAM to an Apple 
lie. Because MegaRamPlus is 
fully socketed. it 
is simple to add 64K- or 
2 56K-byte RAM chips to the 
board. MegaRamPlus works 

1conti11ued1 
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WHAT’S NEW �

Color Dot-Matrix 
Printer from Tl 

T he Texas Instruments 
Model 8 57 is a color 

dot-matrix printer that can 
produce letter-quality text 
and graphics. It uses a four›
color snap-in ribbon to yield 
seven printed colors: cyan. 
magenta. black. yel low. red. 
blue. and green. 

Tl’s font modules (ROM 
cartridges) function as elec›
tronic daisy wheels during 
letter-quality printing. Each 
module has one font style in 
both draft and letter-quality 
character sets. The modules 
are interchangeable. with 
over 30 font styles and 
special character sets avail›
able. Up to three font 
modules can be inserted at 
one time. with font selection 
made from the keyboard or 
through software. 

The Model 857 will print 
true descenders and under›
lines as well as software›
selected boldface. shadow 
printing. superscripts. and 
subscripts. It comes with a 
Gothic font module. a full 
ASCII 96-character set. and 
a 64 mosaic graphic charac›
ter set. It also has raster 
graphics. In draft mode. the 
Model 8 5 7 prints I 50 char›
acters per second in a 9- by 
9-dot matrix. In letter-quality 
mode. it prints 3 5 characters 
per second in a I 5- by 
18-dot matrix double pass 
Graphics can be produced 
with horizontal dot densities 
of 60. 72. 120. and 144 dots 
per inch and a vertical dot 
density of 14 4 dots per 
inch. 

The Model 8 57 uses stan›
dard word- and data-pro›
cessing escape sequences 
and has both serial and 
parallel interfaces. With 
friction- and tractor-feed 
mechanisms that will accom›
modate 3- to I I-inch-wide 
paper and a screen-dump 
utility disk. it costs 5899. 
Contact Texas Instruments 
Inc.. Data Systems Group. 

The Texas lnstrnments Model 857 printer. 

POB 809063. H-819 . Dallas. 
TX 75380. 1800) 527-3500. 
Inquiry 558. 

Leave Spoken Notes 
in Symphony Files 

L yrics. from Computer›
voice Corporation. is an 

add-in product for the IBM 
PC and compatible com›
puters that lets you annotate 
Symphony documents with 
spoken messages. Lyrics 
records messages onto com›
puter disks and later plays 
them back using a standard 
telephone. Messages are 
noted on your worksheet by 
a numbered marker. just as 
a written footnote is. 

Lyrics requires 3 2 K bytes 
of memory in addition to 
the memory requirements of 
Symphony It uses one of 
your DMA channels and one 
slot in your IBM PC Mes›
sages use I 80K bytes of 
disk space for each minute 
of recorded speech 

The Lyrics software and 
add-in card cost SI 39. Con›
tact ompl.itervoice Corp .. 
POB 352. Newton Highlands. 
MA 02161. (617) 244-4233. 
Inquiry 559. 

Socketed Prototyping 
Board 

A jida Technologies Per ›
sonal Protosystem is a 

complete interface system 
for the IBM PC You can 
design and build a circuit on 
the Protosystem. connect it 
to the signal lines provided 
on the console. and test it 
using your PC The Protosys›
tem software lets you 
change the input signal 
levels and monitor the 
result ing outputs so you can 
test your design. find the 
optimal input levels for your 
goals. and change the hard›
ware settings using the soft›
ware. 

The 7- by 8- by 3-inch con›
sole provides 32 bits of buf›
fered digital 110. two chan›
nels of 8-b it AID. two chan›
nels of 8-bit DIA. three pro›
grammable 5-MHz counter/ 
timers. a 4-MHz clock. 5-volt 
and 12-volt power supplies. 
and breadboard space for 
24 14-pin DIPs. It connects 
to your IBM PC via the 
parallel port. 

The Personal Protosystem 
comes with setup software 
and a BASIC driver for 
$4 2 5: FORTH and C drivers 
are also available. Contact 

Ajida Technologies Inc.. POB �
40178. Berkeley. CA 94 704. �
1415) 548-6434. �
Inquiry 560. �

Keyboard Shorthand 

P RD+ 1for Productivity 
Plus) is memory›

resident software that lets 
you design your own short›
hand for use in a word›
processing. database-man›
agement. spreadsheet. or 
graphics program. You can 
use fewer keystrokes by sub›
stituting abbreviations for 
words. phrases. program›
ming commands. and for›
mulas. Each abbreviation 
can replace as many as 240 
characters. You define the 
abbreviations. which are 
stored with their long forms 
in an on-line dictionary. 

Suppose you often write 
the phrase "Have a nice 
day.• While using your word 
processor. you could ab›
breviate this as ••hnd. • When 
you activate PRD+ by press›
ing the space bar. carriage 
return. or punctuation sym›
bol. it replaces each ab- • 
breviation wi th the long 
form. 

You .can define as many 
abbreviations as your com›
puter’s memory wil l allow. 
Each word list can conta in 
40.000 characters. PRD+ 
contains a list of abbrevia›
tions for common items›
month. street. state. etc›
and a list of commonly mis›
spelled words. Another fea›
ture ca lculates the number 
of keystrokes saved during a 
writing or data-entry 
session. 

PRD+ runs on the IBM PC 
and compatibles. It uses 
64K bytes of memory. Sug›
gested retail price is S19 5. 
Contact Productivity Soft›
ware International. 1220 
Broadway. New York. NY 
10001. 1212) 967-8666. 
Inquiry 56 I. 

lcontinued on page 3951 
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A·S·K B·Y·T·E �

Conducted by Steve Ciarcia 

COMMODORE 64 TAPE BUFFER 
Dear Steve. 

How would I bypass the buffer on a 
Commodore 64 so that I can have a 
30-minute graphics program play direct­
ly from the tape in real time? Also. can you 
think of any problems I might have record­
ing it? 

RANDY MAULE 

Santa Monica. CA 

It is not necessary to bypass the tape 
buffer in order to display graphics direct­
ly from tape. The amount of time re­
quired by the Kerna/ to maintain the tape 
buffer is small compared to the time re­
quired to read a few bytes from a tape. 
The speed at which the image on the 
screen can be changed is. therefore. 
limited to the speed that data is read 
from a tape. 

An image can be saved and later re­
stored on tape in two ways. One way is 
an adaptation of a technique described 
in the April 19B4 issue of Compute! 
magazine on page 152. The article 
"Owikloadlsave for VIC and 64" by 
Richard L. Witkover describes how to use 
the Kerna/ routines SETLFS. SETNAM. 
WAD. and SAVE to load and save blocks 
of memory. In your case. you could save 
the BK-byte block of bit-map memory 
used in the bit-map graphics mode. but 
in 30 minutes the screen could be re­
drawn only a few times. 

There is a second way. Ifyou are clever. 
you could save only those parts of the 
image that are changing. But this would 
require saving not only the byte of 
memory being changed but also its ad­
dress within the BK-byte block of mem­
ory. Each byte saved would. therefore. 
take three times as much time to restore 
as in the first method. If only small parts 
of the image are being changed. how­
ever. this method may prove to be fast 
enough.-Steve 

Bus CONVERSION 
Dear Steve. 

What I need is an article describing the 
common microcomputer buses (Apple II. 
IBM PC. Commodore 64. S-100. etc! with 
instructions for converting projects from 
any one to any other. I understand that 

there are big differences between the 
6502-based Apple II and the 8080/ 
8088-based S-100 and IBM PC buses. but 
AO-A I 5 and DO-D7 should be common 
enough. and I would guess that some sup­
port chips and a PAL or two could take 
care of the rest. The only big limitation 
would seem to be the small size of the 
Apple cards. Apple owners may never be 
able to fit an S-100 project onto one card. 
but two cards connected by a ribbon 
cable is always a possibility. The other 
problem is software. but I don't see that 
as anywhere near the obstacle that hard­
ware imposes. and future articles could 
provide software documentation with con­
version in mind. Am I all wet. or is this 
possible? I would appreciate the help. 

RICK DOWNER 

Seattle. WA 

I have no immediate plans for projects · 
to provide conversion from IBM PC to 
Apple. Commodore. or S-100 buses. or 
the reverse. but it does seem like a useful 
idea. /'II keep it in mind for the future. 

Meanwhile. you can get instructions for 
building a converter to interface IBM PC­
compatib/e boards to your S-100 bus 
from the article "Build an S-100 to PC Bus 
Converter" by John Monohan in the May/ 
June 19B5 issue ofMicro/Systems Journal. 

The S-100 and Other Micro Buses by 
Elmer C Poe and James C Goodwin 
(Howard W Sams. 19BIJalso provides in­
formation on Apple. S-100. and a number 
of other buses. but. unfortunately. not all 
you need to interface between them. 

Interfacing Apple cards to the Com­
modore 64 and some other 6502 ma­
chines should be fairly easy. However; in 
the case of Apple to IBM or S-100. it 
would probably be easier and more 
reliable to redesign the 110 section than 
to try to make an adapter.-Steve 

HIGH-QUALITY SOUND 
SYNTHESIS 
Dear Steve. 

I am a researcher in the field of auditory 
function. In our laboratory. we use an 
Apple II to control the contingencies of 
a behavioral apparatus used to test the 
hearing of different species of animals. We 
use a collection of waveform-shaping 

devices. attenuators. filters. amplifiers. and 
function generators to produce our 
auditory stimuli. These devices are con­
trolled manually Our computer. via 
mechanical relays. can only turn devices 
on and off. It would be convenient to be 
able to control all aspects of sound 
generation with the computer. 

I am looking for an IC. or better yet. a 
complete board. that would provide high­
quality sound synthesis and be IBM-com­
patible (we are presently considering the 
purchase of an IBM PC AT!. I would like 
the device to have the following charac­
teristics: variable intensity (attenuation! 
over a 120-dB dynamic range in I-dB 
steps; generation of white noise and pure 
tones over a wide frequency range (20 Hz 
to 40 or 60 kHzi: at least 2 independent 
output channels. although I would prefer 
8 to 16 channels: and all functions fully 
programmable. 

I have been told that the Texas Instru­
ments signal-processing IC (the TMS32010i 
would be suitable for such an application. 
However. I lack the software-development 
environment and the engineering skills 
necessary to support this IC. I know that 
some devices like the one I have de­
scribed exist in the SI 0.000 price range. 
but as well as being expensive. these 
devices often have only a single channel. 

Is there an IC or a complete board for 
high-quality sound synthesis that can be 
programmed simply by setting bits in ce'.­
tain registers. in much the same way as 
some of the 8-bit sound-synthesis ICs that 
you have described in past articles? 

PETER W. JUDGE 

Ottawa. Ontario. Canada 

Apart from the I 2o-dB output range re­
quirement. nearly any music-synthesis 
system could generate the signals you 
need. Assuming you want a 120-dB 
power range. the voltage range is 
1.000.000 to I-from 100 volts to 100 
microvolts. in practical units. Few devices 
have that range and allow program­
mability in 1-dB steps: none are inexpen­
sive. as you point out in your letter: 

Hewlett-Packard recently introduced a 
series of laboratory devices. called PC In­
struments. which feature complete pro­

(continued) 
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Inquiry 277 

Try It. 
Then Buy It. 

PC-Write.·m 
A fast, full-featured word �
processing package for the �
unbelievable price of 3-_ �
Complete. You get a manual �
on disk, mail merge, split �
screen, keyboard macros, �
on-screen formatting, full �
printer support, and more. �

Try PC-Write for 3- _<-? �
Then register for 3 to get: �

• latest diskette 
• printed manual 
•two updates 
• phone support 
• newsletter 

Registration supports our 
"shareware" concept that 
keeps our prices low, and 
allows our development of 
PC-Write enhancements. 

Shareware means you can 
get PC-Write from a friend 
or user group to try, and 
give away copies yourself. 
Then register if you like it. 
No risk! 

Byte 
February 86 
We expect 
our latest 
version 2.6 soon, with 
automatic reformatting, 
proportional spacing, 
optional men us, and our 
new, completely rewritten 
manual. Circle our bingo 
number for nrnrP infn 

Order PC-Write Today. 
Satisfaction Guaranteed. 

�9�~�2�~�0�4�5�2� �
Vi 

1Sl i 219 First N. #224y. 
Seattle, k 98109 
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grammability and relatively low cost. Up 
to eight instruments can be controlled by 
a single plug-in card for an IBM or HP PC. 
Prices range from $650 to $1500: the con­
troller and sofcware cost $500. The attrac­
tion of this system is that you can set up 
a complete stimulus-response experiment 
using a building-block approach. 

The 610/4AA Function Generator has 
only a 62-dB power range (10 V to 8 mVJ. 
but you could build a 60-dB attenuator 
using the 6101 /AA Relay Multiplexer and 
some precision resistors. For two chan­
nels. you would need two 6/0/4AAs. You 
might also want a Universal Counter/ 
Timer (6/0l 5AAJ that could be used to 
measure response times and a Digit.al 110 
unit (610/0AAJ to read switches and turn 
on lights. The overall cost of the system 
would be about $6000. plus a small 
breadboard for the �a�t�t�e�n�u�a�t�o�r�~� 

Although not as inexpensive as a single­
board synthesizer. these instruments are 
designed for laboratory use and can be 
reconfigured easily as your needs 
change. in addition to being completely 
programmable. -Steve 

DATAMASTER 
Dear Steve. 

We have been running an IBM System/ 
2 3 computer (also known as the Data­
master) and would like to write some as­
sembly-language programs. Do you know 
where we can get instruction manuals for 
assembly-language programming on the 
System/23? 

Also. we would like to purchase a hard 
disk for the Datamaster. IBM's hard disk 
is 30 megabytes and is too expensive. Do 
you know of any disk units that can attach 
to this machine? 

IRWIN J. MATTEN 

Chicago. IL 

Everyone was surprised when IBM 
adopted an open architecture for the PC: 
The documentation for the hardware. 
ROMs. operating-system interfaces. and 
so forth is readily available. Unfortunate­
ly. the System/23 isn't an open system. 
If IBM doesn't provide the information 
you need. it simply isn't available. If your 
local IBM branch office will provide you 
with a list of the System/2 3 manuals. you 
may be able to pick out the right one 
from its title. 

Adding an "alien" hard disk to your sys­
tem faces similar obstacles: the disk sup­
plier must get the interface specifications 
from IBM before designing the disk­
controller card. In the case of the Dis­
playWriter (another closed system). IBM 

recently introduced an adapter cable 
that connects a DisplayWriter to a PC. 
letting the DisplayWriter operator send 
and receive files from the PCs hard disk. 

The DisplayWriter option is called the 
DWIPC Attachment Convenience Kit and 
sells for $495. It includes a 2 5-foot cable. 
an 8-inch OW disk. and a 5%-inch PC 
disk. While I doubt that this particular 
device will work as is on a System/23. it 
is possible that IBM has a similar kit for 
your system. 

While not as fast or as convenient as 
an integrated hard disk (program files 
must be on the Disp/ayWriter's floppies). 
the overall cost of the kit and a PC XT 
is quite comparable to the official IBM 
hard-disk system. If you already have a 
PC with a fixed disk. it's unbeatable. 
Check with your branch office to see if 
such a kit is available for the System/23. 
-Steve 

GRADING HELP 
Dear Steve. 

I have been wondering if there is a card 
reader available for the IBM PC that could 
be used to read students' multiple-choice 
test cards. I haven·t seen an ad or article 
about such a device in BYTE. I would be 
grateful for any information you could 
provide 

FATIH GORMAN 

Mersin. Turkey 

The Sentry 3000 Optical Mark Reader 
from National Computer Systems is de­
signed for education and human­
resources work. Its advertising claims 
that it reads and analyzes marks on 
specially designed forms. Apparently. it 
is useful for grading tests and compiling 
statistics. The price is $2 700. Cont.act Na­
tional Computer Systems. 4401 West 
76th St.. Edina. MN 55435. 

Ifyou want to do more work and spend 
less money. you might consider adapting 
a bar code reader to read the marked 
test forms line by line. This would require 
writing some software. however. Bar 
code readers are available for $500 to 
$/000. Some of them are the PC.Scanner 
Model 240 from Caere Corporation. JOO 
Cooper Court. Los Gatos. CA 95030. 
(408) 395-7000: the CYC-48 bar code 
rerider from New Wave Systems. 12123 
Washington Pl .. Los Angeles. CA 94303. 
(213) 475-8545: and the BCR 232 bar 
code reader from Comtec Information 
Systems. Digitronics Div.. 53 John St .. 
Cumberland. RI 02864. (401) 724-8500. 

I suggest you query these companies 
(continued) 



NOWYOUCAN �
BUY THE NEW ARTEK'"ADI 

THE MOST ADVANCED 
ADA COMPILER 

FOR PERSONAL COMPUTERS! 

••-

Artek brings you the future in software technology. �
Our fast and efficient Ada compiler enables you to dramatically increase programming productivity and cut costs. �

Artek Ada is a professional production compi ler, �
comparable with the finest compilers available for �
microcomputers today. �
Artek Ada imp lements the Department of Defense �
1983 Ada standard, including generics, �
derived types, overloading, packages, �
separate compilation, dynamic arrays, standard I/O, �
standard string handling, array and record �
aggregates and much more. The only major �
Ada feature not implemented is tasking. �
Minimum hardware requirements are: IBM PC or a �
compatible computer, with MS-DOS or PC-DOS �
(2.0 or later versions}, 384 Kb RAM and one 
double sided floppy-disk drive. Artek Ada �works with 
the IBM PC network. For further information see 
our information kit. 

r �

Order the new Artek Ada Compiler for only $ 895.00, �
including a debugger and a screen editor. �
Also ava il ab le is a demo diskette for $ 29.95 �
(including p&p anywhere in the world). Ask for ou r �
free information brochure. �
For orders or information call toll free �
1-800-PC-ARTEK, in New Jersey or outside �
the continental U.S.A. call 201-867-2900, �
or write to our address. �

VISA, MC and AMEX accepted. �
In New Jersey add 6% sales tax. �
Outside the U.S.A. add $ 20.00. Please pay with �
credit card or a bank draft, payable in U.S. dollars �
drawn on a U.S. bank. �

Dealer and dislrilrntor inquirirs welcome. 

e �
Inquir y 385 

Artek Corporation 100 Seaview Drive 
Secaucus, NJ 07094­

Arll'k is a lradcmark of Arll'k CorrOralion. Ada is a trad1•rnark of the U.S. Dcpartmcnl of Ot•fcnsc, AJPO. 
IBM and PC-DOS arc rl'g islncd trademarks nf fnlt•rnatinnal Business Mad1int •s Cnrporatinn. MS -DOS is a rt•gi s tncd tradt'mark nf Minnsnfl Cnrp. 



CONTROL. 
PC¢i'>488 allows your IE 
PC/XT/AT or compatible 
to control IEEE-488 
instruments. 
With PC¢0488, l can: 
D Plug-in to BASIC, C, 

FORTRAN, or Turbo 
Pascal!M 

D Emulate hp controllers, 
D Use Tek Standard Codes 

Inquiry 56 

and Formats, 
D Run IBM's IEEE-488 software, and much more. 
Just $395 for the complete hardw<m> �~ nrl �~�n�f�t�w�~�r�i�:�>� �i�n�t�i�:�>�r�f�~�r�.�A� 

((fi Capital Equipment Cc
A � 10EvergreenAvenue �

Burlington, MA 0180:0 �
Calltoday(61 818 �

Turbo Pascal is atrademark of Borland International 
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OUR PLUG-IN CARD �
GIVES YOU PLUG-IN �

ASK BYTE �

about the feasibility of modification to 
read your test sheets.-Steve 

ATARI 1/0 Bus 
Dear Steve. 

Do you know where I can get informa­
tion on the Atari 800XL.:s parallel 1/0 bus? 
It is accessible on the back of the XL 
through a 50-pin edge connector. I can't 
seem to find anything on it anywhere. 

ALAK KUMAR DEB 

Sunnyvale. CA 

Antic magazine ran a four-part article 
entitled "Parallel Bus Revealed" by Earl 
Rice: it contains pin-out information as 
well as software and hardware examples. 
Part I begins in the January 1985 issue. 

Also. one source of circuit diagrams for 
the more popular microcomputers. in­
:/uding Atari. is Sams Computerfacts. 
which is available from 

Howard W Sams & Company Inc. 
4300 West 62nd St. 
POB 7092 
Indianapolis. IN 46206 

The one for the Atari 800XL {product 
number 008951. set number CCI I} sells 
for $19.95. 

Sams Computerfacts are technical 
service manuals. There are no explana­
tions of the circuits. and the price may 
be high. but if you already have some 
knowledge of interfacing. they may be 
sufficient. -Steve 

GERMAN CHARACTERS 
Dear Steve. 

I have an IBM PC XT and want to use 
Framework on it. However. I have much 
writing to do in German. and this requires 
special characters !such as umlauts!. A 
couple of months ago I read how to 
emulate a German keyboard so that the 
special characters I need appear on the 
screen. !Unfortunately. I didn't keep that 
BYTE issue.I I have contacted Ashton:iate 
about my problem. but they had no 
answer except that I should wait until a 
German version becomes available. 

I have a daisy-wheel printer. so I can 
easily switch the print wheels. Any ideas 
about how I can solve my problem? 

KARL H. MAURITZ 
Cleveland. �OH 

It appears that the IBM PC has all the 
characters you need in its extended char­
acter set. so all you need is a program 
to make some key combinations (e.g.. Alt­
A. �Alt-BJ display German characters. 

[continuedl 



When Dale Hillman 
decided to create the most 
exciting football simulation 
game ever, he knew he 
needed good language 
support. The portability and 
maintainability of C made it 
a natural choice. Which 
C compiler to choose was 
another matter entirely. 

"Of the many C compilers 
available, choosing the best 
one for the job was not easy. 
Comparing benchmarks, most 
compilers were strong in 
one or two categories, yet 
decidedly weak in others. 

Computer Innovations' C86 
was the exception. I found 
the C86 Compiler con­
sistently strong in all 
categories. 

"C86 had a reputation for 
being a solid, reliable, high­
performance compiler. 8087 
r,nath support, source level 
debugging - it had it all. 
BEST of all was Computer 
Innovations' incredible 
technical support. Their 
highly knowledgeable 
support team was always 
available. Their assistance 
helped cut development 

time substantially. And since 
NFL CHALLENGE took 12 112 
man-years to create ­
every little bit helped. It was 
a service you just can't 
place a dollar value on ..." 

If you're working on the 
next great program, call 
Computer Innovations. We'll 
show you why you'll never 
have to look any further 
than C86. 

For Further Details 
Call Toll-Free: 
800-922-0169 
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