




Turbo Prolog 2.0: Powerful Artificial 
Intelligence for your real-world applications! �

New Turbo Prolog" 2.0 lets you 
harness powerful Al techniques. 
And you don’t have to be an expert 
programmer or artificial intelli›
gence genius! 

You get an all-new Prolog 
compiler that’s been optimized to 
produce smaller and more efficient 
programs than ever before. An 
improved full-screen. completely 
customizable editor with easy pull›
down menus. All-new documenta›
tion. including a tutorial rich with 
examples and instructions to take 
you all the way from basic program›
ming to advanced techniques. Even 
online help! 

System Requ\rements For \he \BM PS/2 .. and the IBMfi family or 
personal computers and all 100% compatibles. PC-DOS (MS-DOS) 2.0 or 
later . 384K R:\M. 

More new features! 
� �An external database system 

for developing large databases. 
Supports B+ trees and EMS 

� �Source code for a fully-featured 
Prolog interpreter written 
entirely in Turbo Prolog. Plus 
step-by-step instructions to adapt 
it or include it as is in your own 
applications! 

� Support for the Borland 
Graphics Interface, the same 
professional-quality graphics 
in Turbo Pascal. Turbo C. 
and Quattro 

� Improved windowing 
� Powerful exception handling 

and error trapping features 
� Full compatibility with Turbo C 

so the two languages can call 
each other freely 

� Supports multiple internal 
databases 

� High-resolution video support 

Just $149.95! 

60-Day Money-back Guarantee t 

For the dealer nearest you 
Call (800) 543-7543 

Circle 36 on Reader Service Card (DEALERS: 37) 

Turbo Prolog Toolbox is 
6 toolboxes in one! 

More than 80 tools and 8,000 
lines of source code help you build 
your own Turbo Prolog applications. 
Includes toolboxes for menus, 
screen and report layouts, business 
graphics, communications, file›
transfer capabilities. parser 
generators. and more! 

Toolbox requires Turbo Prolog 2.0 

Just $99.95 

" If 1had to pick one single 
recommendation for people who 
want to try to keep up with the 
computer revolution. I’d say, 
’Get and learn Turbo Prolog.’ 

-Jerry Pournelle, Byte 1188 

An affordable, fast, and easy-to-use 
language. 

-Darryl Rubin, AI Expert " 
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PRODUCTS IN PERSPECTIVE � 155 VM/386: A Virtual Solution 
by Namir Clement Shammas 
A multitasking program manager 
for 80386-based machines. 

89 � Short Takes �
Dell System 310, a fast 80386 163 Concurrent DOS 386 �
machine �

67 � What’s New 

by Alex Lane 
UR/Forth 1.10, Forth under OS/2 This multitasking operating 
SoftPC, emulates an IBM PC XI system also supports additional 
in software terminals. �
EasyTalk, souping up �
the Toshiba laptop � 173 A Supercharger for BASIC 
Grand View, for planning Compilers 
and project managing by Namir Clement Shammas 
Forget-Me-Not, a calendar/timer ProBas subroutines add speed 
TSRprogram and power to Microsoft BASIC. 

181 Graphic Design for the PC AT 
FIRST IMPRESSIONS by Lamont Wood 

Designer bridges the worlds of 
103 Sun’s Newest Workstation: drawing and bit-mapped images. 

the Sun386i 
189 Need Some Space? �

A microcomputer workstation �
by Tom Thompson 

by Diana Gabaldon 
that has Unix multitasking with Increase the capacity of your hard 
a window-based interface, disk with NewSpace. �
and can run several virtual �
MS-DOS PCs. �

COLUMNS 
111 IBM’s OS/2 Extended Edition 

197 Computing at Chaos Manor: 
All the features of the Standard 
by Rich Malloy 

Dr. Pournelle vs. the Virus 
Edition, plus its own by Jerry Poumelle 
database manager and an array Jerry observes the West Coast 
of communications interfaces. Computer Faire and gives 

a prescription. 

211 Applications Only: 
From Shareware to Hyperware 

118 Product Focus: Fast Drives 

REVIEWS 

by Eua Shapiro 
Ezra looks at MindReader,for Modern Times 
PC-Write, the Pointing Device 

40-megabyte hard disks are Product Focus/118 Adapter, XHELP, and HyperDA. 
becoming standard equipment. 

217 Some Assembly Required: 
134 Outclassing the AT 

by Stan Miastkowski 

The Pitfalls of Porting, Part I 
by Rick Grehan �

Miastkowski �
by John Unger and Stan 

Our newest column illustrates 
A look at the strengths and the programming techniques 
weaknesses of systems from that underlie today’s and 
Amdek, Arche Technologies, tomorrow’s software, and gives 
Epson, Leading Edge, you lots of useful, hands-on 
and PC’s Limited. code besides. 

147 Seeing Colors on the Mac SE 
by Don Crabb 
With the ColorVue SE, the Mac �
SE shows its true colors. �
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EDITORIAL • Fred Langa 

DRIBBLEWARE �
BYTE polls COMDEX 
attendees on which 
operating systems will 
become dominant 

W 
hile we were at the Spring 
COMDEX in Atlanta, we 
asked attendees, "Which 
operating system will be 

dominant 5 years from now?" The 
answer we received was surprising-so 
surprising, in fact, that newspapers all 
over the country picked up the story. 
(You may have seen a brief summary in 
your local newspaper.) Here's the full 
story. 

The poll was carefully worded to avoid 
stacking the deck one way or the other. 
For example, the ballot specifically 
named several prominent operating sys­
tems: the Macintosh's, DOS, OS/2, and 
two different flavors of Unix (traditional 
command-line Unixes and the new 
graphical-interface Unixes like "Open 
Look"). We also included an "other" 
category, so that respondents could name 
a less popular operating system. 

We collected over 5000 ballots: OS/2 
and DOS each garnered about 1600 
votes, the Unixes captured roughly 1300, 
the Mac got a little over 200, and "other" 
racked up some 500 votes. 

In plain terms, there was no winner. In 
a random poll such as this, variations of a 
few hundred votes are meaningless: It's 
fair to say that DOS, OS/2, and the 
Unixes finished in a dead heat. 

The Mac's poor showing is not signifi­
cant. Apple didn't exhibit at COMDEX, 
so I take the Mac's low numbers in the 
poll to be more indicative of Apple's ab­
sence rather than low confidence in the 
Mac as a viable machine. A poll at a 
MacWorld Expo would undoubtedly 
show MultiFinder and A/UX ranking 
among the contenders. 
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No Aberration 
The poll results were borne out on the 
show floor, where there was no flood of 
OS/2 software (a COMDEX joke re­
ferred to the few true OS/2 programs as 
"dribbleware"). All the major software 
companies are working on OS/2 prod­
ucts, but much of the software being 
shown was very, very far from finished. 

The general feeling at COMDEX was 
that OS/2 is indeed coming, but that it is 
likely to be one of the dominant operat­
ing systems rather than the dominant sys­
tem. Why? 

One answer lies in the large number of 
generally satisfactory alternatives to 
OS/2. For example, when I asked soft­
ware developers what they were looking 
for in OS/2, the almost unanimous 
answer was "access to big memory," 
with multitasking a distant second, and 
Presentation Manager's graphical prow­
ess an even more distant third. 

Of course, Unix already offers multi­
tasking and access to major-league mem­
ory. Such programs as Phar Lap's 386/ 
DOS-Extender-and even the somewhat 
clunky Lotus/Intel/Microsoft 4.0 stan­
dard-also give you access to large mem­
ory; other alternatives like PC-MOS/ 
386, VM/386, and Concurrent DOS 386 
(the latter two are reviewed in this issue) 
let you multitask your current DOS pro­
grams. Also, programs like Windows 
give you a serviceable graphical interface 
without having to wait for Presentation 
Manager. 

In some cases, you don't even need a 
DOS alternative, shell, or extender for 
extraordinary flexibility. As I write this, 
I'm also simultaneously downloading my 
morning BIX mail and messages while 
printing out my daily schedule. Simple 
multitasking like this is no big deal. All it 
takes is my word processor, a back­
ground telecommunications program, a 
print spooler, and plain old DOS 3 .1. 

Even at this point, you probably al­
ready can see why there's no clear win­
ner in the operating-system wars. But it 

gets even more muddled. 
For example, there's the next upgrade 

of DOS waiting in the wings. It probably 
will overcome some of the fundamental 
limitations of the current DOS (like the 
32-megabyte cap on hard disk size)-but 
the new DOS' s file structure probably 
will be incompatible not only with cur­
rent DOS, but with OS/2 as well. 

It's a safe bet that Microsoft will also 
offer an 80386-specific version of 
OS/2-one not hampered by the 80286's 
internal limitations (like the inelegant 
and time-consuming "soft reboot" it uses 
to switch from protected to real mode). 

Who's on First? 
All this is confusing for end users and a 
nightmare for software developers. In­
stead of one or two or even three major 
standards, we're facing a future with up 
to a dozen viable ways to boot and run an 
Intel-family machine, plus at least three 
different ways to boot and run a Mac. 
And that's not even looking at the many 
excellent smaller operating systems. 

That's why our poll shows no clear 
winners. For better or worse, you and I 
are going to have to cope with and sort 
out more choices, more options, and 
more incompatibilities than ever before. 

Of course, a multiplicity of standards 
increases the need for objective informa­
tion on competing standards, and that's 
BYTE's specialty . You can count on our 
broad, non-machine-specific coverage to 
help you sort through this morass of 
choices and to help you match the right 
hardware and software to the job at hand, 
regardless of brand. 

For your copy of our COMDEX re­
port, or for reports of PC Expo or the up­
coming MacWorld, please send $3 to: 
Show Report, BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458 . Be sure 
to specify which show report you want 
and to include a return address. 

-FredLanga 
&Jitor in Chief 

(BIX name ''flanga") 
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MICROBYTES �

Staff-written highlights ofdevelopments 
in technology and the microcomputer industry 

Look Out, SQL: Here Come Object-Oriented Databases 

A!though we've been 
told that the database in­

terface of the future will be 
based on the Structured 
Query Language, some ex­
perts predict that the rela­
tional database model and 
SQL will be severely chal­
lenged within the next 5 
years by object-oriented data­
bases. According to profes­
sor L.A. Rowe of the Univer­
sity of California at 
Berkeley, the relational data­
base model is fine for tradi­
tional business applications 
but inadequate for data­

bases used for CAD, scientif­
ic, and engineering applica­
tions. Relational databases 
are suitable for applications 
requiring a small number of 
data types and a fairly sim­
ple set of relations. But they 
are not well suited for data­
bases involving new data 
types, such as graphics and 
other complex objects, and 
many relations with small 
numbers of rows, Rowe says. 

Rowe and a team of grad­
uate students are working on 
a different type of database, 
which they call "Post­

Flat-Panel VGA Displays Due 
Next Year in Portables 

By 1989 we'll be seeing 
portable computers 

sporting flat-panel VGA 
displays. One major manu­
facturer of thin-film 
electroluminescent displays, 
Planar Systems (Beaverton, 
OR), now sells a 640- by 
400-pixel electrolumines­
cent screen and plans to in­
troduce a 640- by 480-pixel 
by 16-gray-scale VGA 
display in 1989. 

Planar's Rolland Von 
Stroh said the company is 
working with both domestic 
and Far East computer manu­
facturers on a number of 
new projects involving flat­
panel displays. Such 
screens are not limited to 
portable applications; some 
manufacturers plan to use 19­
inch flat-panel displays in 
their engineering 
workstations. 

The next major develop­
ment in the flat-panel field 
will be color displays, said 
Von Stroh. Planar will intro­
duce full-color flat-panel 
displays in military applica­
tions, such as airplane 

cockpits, in early 1990, and 
the first industrial applica­
tions of full-color flat-panel 
displays will follow later 
that year, he said. 

Von Stroh predicted that 
flat-panel displays will even­
tually capture a large share 
of the CRT market. By 1995 
they could have 50 percent 
of the current CRT market, 
he said. Flat-panel displays 
have some advantages over 
CRTs. They are, of course, 
much more compact, have 
much less glare because of 
their flat surface, consume 
much less power (14 watts 
versus 50 to 100 watts), and 
are more reliable (accord­
ing to Von Stroh, 45,000 
hours mean time between 
failure versus 10,000 hours 
for CRTs). They cost 3 to 5 
times as much to make as 
CRTs. However, Von Stroh 
claimed that thin-film 
electroluminescent displays 
are already displacing backlit 
LCDs and gas-plasma dis­
plays because of things like 
better contrast and greater 
range of viewing angle. 

Ingres," that lets users add 
new data types and customize 
indexing methods depend­
ing on the application. The 
database will also have for­
ward- and backward-chaining 
rules for expert-system 
applications. 

Post-Ingres can store 
"objects," such as a graphics 
image or a forms specifica­
tion, as a record in the data­
base, based on an "object 
ID number." Objects can be 
shared by multiple data­
bases. The approach Rowe 
and his cohorts are develop­
ing will make it possible to 
compile frequently used 
queries and also store them 
by ID number in the data­
base. Thus, an application 
program could execute 
"query #47," which could be 
a compiled binary record in 
the database, for example. 
This would greatly improve 
performance of complex 
queries. 

Post-Ingres will also give 
users access to historical data 
stored on optical disks, re­
searchers say. In fact, the 
system will support a three­
level hierarchy of storage­
hard disks, tapes, and opti­
cal disks-allowing transpar­
ent data access on all three 
types of media. This capabil­
ity would be extremely use­
ful for accessing historical 
data, such as archived med­
ical or legal records. 

"Next-generation" data­
base systems will appear 
within 3 to 5 years and will 
be developed using object­
oriented programming and 
window interfaces on graph­
ics workstations, Rowe pre­
dicts. Alphanumeric termi­
nals eventually will be 
replaced by graphics work­
stations for most database 
applications, he added. 

continued 

Nanobytes 
• Despite being recog­
nized as technologically 
impressive personal 
computers, Atari’s ST 
and Commodore’s 
Amiga haven't had the 
kind of market success 
enjoyed by machines from 
IBM et al. and Apple. So 
what's the problem? Part 
of the problem is that 
"computers are not 
powerful enough to be 
used at home for anything 
productive," says Neil 
Harris, director of product 
marketing at Atari. "I 
think the ST and the 
Amiga are in the right 
direction, but we're still 
not there yet." Harris 
also blames the industry 
press for not covering 
the Atari machines 
enough. "The computer 
press is too busy analyz­
ing its readership," he 
says. He also cites less 
malevolent forces, such 
as the RAM shortage. As 
for Atari's success in 
Europe, as opposed to the 
U.S.: "MS-DOS wasn't 
entrenched overseas, and 
there:s much less dispos­
able income there, so 
when a lower-cost alter­
native was introduced, it 
was embraced" by the 
Europeans. 
• Researchers at the Na­
tional Bureau of Stan›
dards (NBS) are work­
ing on tools for measuring 
the performance and ef­
ficiency of multiproces­
sors. The tools differ 
from software measure­
ment systems in that 
they don't affect the pro­
gram that's being mea­
sured. The researchers at 
the NBS Institute for 

continued 
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Computer Sciences and 
Technology hope to ex­
amine such factors as in­
formation flow and pro­
cessing loads. 
• Marlboro Man goes 
optical: Optical data pro­
cessing is making its 
way into the commercial 
world. Carnegie-Mellon 
University and Philip 
Morris Corp. have built 
a device for inspecting 
cigarette packs. The sys­
tem uses pattern-recogni­
tion techniques and is 
considerably faster than 
digital systems, a CMU 
spokesperson said. 
• "There is too much 
piracy of intellectual 
property, including 
computer software," U.S. 
trade representative 
Clayton Yeutter told the 
International Computers 
and Communications 
Conference in Washing­
ton, D.C ., recently. There 
are standards for pat­
ents, trademarks, and 
copyrights, but no en­
forcement teeth to make 
these rules effective, 
Yeutter said. "I.want some 
clarification and effec­
tive delineation of funda­
mental principles to pro­
tect intellectual property 
rights," he said, and he 
threatened that the U.S. 
will take an aggressive 
approach with other gov­
ernments in order to 
achieve enforceable 
agreements. 
• Are you budding? 
Have you written some 
software but can't find a 
publisher? A company 
called WCE,Publishing 
(Surrey, BC, Canada) 
says it's looking for 
"budding software writ­
ers with publishable 
software" that could sell 
for between $50 and 
$100. The company 
thinks "the days of the 
megabuck software prod­
uct" are over. You can 

continued 

New Chip Could Mean Lower-Priced 80386 Machines 

I n an effort to minimize 
software compatibility 

problems across its line of 
processors, Intel (Santa 
Clara, CA) has developed a 
new version of its 80386. The 
new chip is aimed at "mid­
range personal computers," 
which don't require the 
high performance offered by 
the current versions of the 
80386 with the 32-bit data 
bus. The new 386SX runs 
at 16 MHz and uses a 16-bit 
data bus and 24-bit address 
bus, similar to the 80286. 
However, the 386SX is sup­
posed to be able to run all 
80386 software, although at 
lower performance levels 
than its full 32-bit brother. 
Intel rates the performance of 
the 80386 at 4 to 6 VAX 
million instructions per sec­
ond (depending on ifthe 
clock speed is 16, 20, or 24 
MHz) and the 386SX at 3 
MIPS. Intel is planning to re­
lease a similar version of 
the 80387 numeric copro­
cessor; the 387SX is fully 
compatible with the 80387. 

The 386SX has the po­

tential to make 80386 soft­
ware accessible on more af­
fordable machines. With the 
advent of powerful pro­
grams such as Windows/386, 
which runs exclusively on 
the 80386, the chip has be­
come attractive to a wide 
range of users. However, cur­
rent 80386 machines are 
too expensive for many indi­
viduals. The 386SX could 
be the ticket to 80386-based 
software for those users. 

With the introduction of 
the 386SX, Intel will discon­
tinue production of the 16­
MHz 80386, The chip maker 
will focus on high perfor­
mance with the 80386 and on 
lower-cost computers with 
the 386SX, said product 
manager Bruce Schechter. 
The 80386 will continue to 
be aimed at high-end per­
sonal computers, while the 
386SX will become the 
main processor for midrange 
machines like today's AT 
class or PS/2 Models 50 and 
60. Meanwhile, the "80286 
will move downstream to the 
lower end of the market," 

Will Neural Nets Put Patton in a Box? 

Depending on the results 
of the first part of a 

multiphase contract 
awarded by the U.S. Depart­

, ment of Defense (DoD), the 
next generation of battlefield 
commanders could have 
pearl-handled Tempest-rated 
cases around their silicon 
brains-sort of a cloned Pat­
ton on casters. Computer 
experts don't agree on the po­
tential of neural networks, 
but the DoD is investing 
heavily in the new technol­
ogy and has just awarded a 
contract to Hecht-Neilsen 
Neurocomputers (San Diego, 
CA), one of the first com­
panies to develop commercial 
neural network products. So 
far, nearly all the research 
funding for neural network 
projects is DoD-related. 

The Electronics Technol­

ogy and Devices Laboratory 
of the U.S. Army Labora­
tory Command awarded 
Hecht-Nielsen this contract 
to "identify Army battlefield 
problems and develop a de­
sign for a battlefield neuro­
computer to satisfy the pro­
cessing requirement." 
Jacqueline Townsend, a 
spokesperson for Hecht-Niel­
sen, said this first $50,000 
phase is for "proof of con­
cept." Assuming that the 
concept is accepted by the 
Army, phase two might be­
gin to define the actual sys­
tem, which, she said, "we 
probably won't be able to talk 
about." 

Asked if a battlefield 
computer might consist of 
one of Hecht-Nielsen's 
Anza neural network plug-in 
boards for an IBM PC AT 

said Schechter. Intel expects 
the 80286 to become the en­
try-level processor in its 
product line; the 8088/8086 
processors will gradually dis­
appear, Schechter said. 

Intel emphasized that the 
386SX is not pin-compatible 
with the 80286. In fact, the 
386SX is considerably small­
er than its predecessors. 
With the less complex cir­
cuitry required in building 
a 16-bit bus, the 386SX could 
be ideal for portable com­
puters and add-in boards. 

Several manufacturers al­
ready have production units; 
although Intel won't name 
names, the most likely candi­
date is IBM, which plans to 
introduce 80386-based ver­
sions of the Model 50 and 
Model 60 next year. The chip 
will be shipped in volume 
in the fourth quarter. Initial­
ly, the 386SX will cost 
$212 in quantities of 100 (the 
80386 is $299). But 
Schechter said that price dif­
ferential between the 80386 
and the 386SX will increase 
with volume production. 

in a Tempest box, Townsend 
replied that it is too early to 
say what, if any, future con­
figurations might be. 

While the idea of a swag­
gering robotic commander is 
a bit farfetched, the inher­
ent capabilities of neural net­
works, such as learning, 
pattern recognition, and asso­
ciative memory, would lend 
themselves to defense appli­
cations. Performing danger­
ous and repetitive tasks, 
radar, sonar, image pro­
cessing, data manipulation, 
delivery of defense systems 
with "humanlike discrimina­
tion" capabilities, "oppos­
ing force modeling (war­
gaming), and weapons 
aiming and steering" are 
some of the areas where 
neural networks might be 
used, according to Hecht­
Nielsen. 

continued 
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reach WCE Publishing at 
65-13880 74th Ave., 
Surrey, BC, Canada V3T 
2T8, (604) 583-1600. 
• IBM hopes to push the 
"standardization" of its 
Micro Channel archi­
tecture by licensing its 
patents to companies that 
want to build PS/2-like 
computers, says Gordon 
Campbell, chief executive 
of Chips & Technologies 
(San Jose, CA). "IBM 
said it will license the 
patent portfolio. That's 
very different from li­
censing the technology. 
We in the industry have 
missed what IBM has 
been saying all along; 
we've heard only what we 
wanted to hear ." Camp­
bell said that by licensing 
the IBM patent portfo­
lio, "a company is free to 
build Micro Channel 
products, but they have to 
do all the work." IBM 
said that licensees will 
have to pay "a maximum 
of 1 percent of sales reve­
nue" on a product that 
uses an IBM patent; the 
maximum is 5 percent, 
depending on the number 
of patents involved. 
• Some of the well-to-do 
are computing. Thirty­
eight percent of "afflu­
ent households" in the 
U.S. have personal com­
puters, says a study by In­
ternational Research As­
sociates (Mamaroneck, 
NY). And what ' s the 
machine of choice among 
the upper crust? This 
study says 13 percent of 
the respondents have an 
IBM PC, 10 percent have 
Apples, and 7 percent 
have Commodores . 
• Versacad (Huntington 
Beach, CA) has come out 
with three HyperCard 
stacks for users of its 
Versa CAD/Macintosh 
Edition. The hyperware­
Bill of Materials, Door 
& Window Scheduling, 

continued 
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Compromise Brings Hope of High-Speed Modem Standard �

T here's no standard 
yet-but it's coming. 

That's the word from two 
U.S. companies spearhead­
ing the work for a standard 
modem system that will work 
faster than 9600 bits per 
second over regular dial-up 
phone lines. USRobotics 
(Skokie , IL) and Telebit 
(Mountain View, CA) have 
reached a compromise and 
asked CCITT, the Euro­
pean standards agency, to 
give them more time to de­
velop a complete standard. 

USRobotics (USR) is pro­
posing a system with one 
high-speed channel, similar 
to current lower-speed 
modems. According to Dale 
Walsh, USR's vice president 
of engineering, the main 
channel would send data at a 
top speed of 14,400 bps, 
while a 450-bps back channel 
would perform error cor­
rection and other protocol 
functions. USR' s proposal 
is supported by Rockwell , 
Racal-Vadic, and Paradyne. 

Telebit's proposed sys­
tem uses more than 500 chan­
nels, each operating at rela­

tively low speed. According 
to Ted Brown, manager of 
systems engineering at Tele­
bit, the system normally 
sends data at up to 18 ,000 
bps, though lab results 
show speeds of up to 28,000 
bps. 

Under the compromise, 
the USR single-channel sys­
tem would be mandatory, 
with Telebit's multichannel 
system as an option, and a 
system for selecting between 
the two. Walsh said USR 
was pleased that work toward 
a standard would continue. 
"We've made significant 
progress, and this way we 
can work as a team to make 
more progress , " he said. 
Dwight Decker, Telebit's di­
rector of modem engineer­
ing, agreed: "The critical 
thing is that the compro­
mise means there really will 
be a standard." 

Decker said the compro­
mise was supported by eight 
modem manufacturers and 
the national standards agen­
cies of Germany, France, 
Spain, Sweden, and Switzer­
land. Both he and Walsh 

Video Could Be the Key to Good �
Color Printers 

Forget that serial or par­
allel port connection for 

your printer. To get the 
state of the art in color 
printer technology, you 
may soon be hooking up your 
computer's video output di­
rectly to the printer. 

Sony has developed a 
thermal-transfer color printer 
that, while designed pri­
marily for broadcasters who 
want still photos from 
videos, offers a tantalizing 
glimpse of where color 
printer technology is going. 

The UP-5000 does have 
an RS-232C port, but it's 
used for picture editing and 
control, not for carrying the 
actual print data. The 
printer accepts a wide variety 
of video inputs, including 

standard National Television 
System Committee (NTSC) 
video and analog RGB, and 
other standards like differ­
ential R-Y, B-Y and S-video. 
The interface digitizes 8 
bits of video and can print 
256 variations of each of the 
three primary colors (ma­
genta, yellow, and cyan) . 
That amounts to something 
like 10 million possible 
colors per pixel. 

The printer captures 
images in an internal buffer 
and stores up to two frames. 
You can view the image on a 
color monitor and adjust the 
color and tones under com­
puter control. A full-size 
print from the UP-5000 is 6 
by 41h inches, and the unit 
will also do overhead trans-

said a draft standard should 
be ready for examination by 
the full study group early in 
the next CCITT plenary 
session, perhaps as soon as 
next February . 

USR favors a traditional 
approach, using a single 
main channel running at up 
to 14,400 bps. Telebit wants 
multiple channels running 
up to 28,000 bps. USR's 
Walsh said that a multichan­
nel system can't really run 
that fast. "To achieve the 
high speeds claimed [by 
Telebit], they're operating 
beyond the available band­
width on a voice line, " he 
said. "As soon as they get in­
terference on a real phone 
line, it falls back to slower 
speeds ." 

Telebit's Ted Brown 
countered that the slower 
speeds are still faster than a 
single-channel system-up to 
18,000 bps. In addition, 
multichannel modems can 
drop back by as little as 100 
bps at a time; traditional 
modems, on the other hand, 
must drop by 2400 bps at a 
time, he said. 

parencies. Ittakes 67 sec­
onds for it to do its work on 
each print using special 
color thermal paper, and you 
can print multiple copies 
from the frame buffer. 

Print quality is stun­
ning-virtually indistinguish­
able from a commercial 

· color print, not at all like the 
muted colors from most of 
today's color computer 
printers. As you might ex­
pect, though, it's not cheap. 
The UP-5000, which will 
be shipped in July, has a re­
tail price of $7000 . But a 
Sony spokesperson said he 
expects the cost of the tech­
nology will fall dramatically 
in the next couple of years, 
bringing this type of color 
printer within the price 
range of individuals and 
small companies. 

continued 
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LETIERS �

Memory Management 
I have a few comments concerning the 
"Overview of Memory Management" by 
Randall L. Hyde (April). 

The article was instructive, under­
standable, and well written. I appreciate 
the effort taken to explain what many 
users and programmers find to be "black 
magic" about computers: operating sys­
tems and memory management schemes. 

Thrashing is not caused by a poor 
choice of replacement algorithm. A poor 
replacement algorithm will precipitate 
thrashing on a loaded system; the fact 
that so many replacement algorithms are 
explored in the literature is a testimonial 
to the importance placed on the subject. 

Thrashing is caused by overloading a 
virtual memory system. A nonthrashing 
system running at peak load with a poor 
replacement algorithm will perform bet­
ter with a good replacement algorithm. 
An overloaded system will thrash regard­
less of the replacement algorithm used. 
The real problem, then, is not the re­
placement algorithm, but load control. 

I think 5 years is too optimistic a time 
frame for seeing PCs with virtual mem­
ory being generally used. Virtual mem­
ory systems are useful in the multiuser, 
multitasking environment that is the cur­
rent niche for mini and mainframe prod­
ucts. The boundaries between micros, 
minis, and mainframes are dissolving 
with today's hardware advances, but be­
fore we see "deskframes" throughout 
the office, several major advances must 
occur: 

• There must still be work on the micro­
processor itself before it is capable of 
supporting the high 1/0 rates that are 
necessary to page efficiently. Where is 
the equivalent of the channel in the future 
microprocessor market? Traditional pre­
emptive direct memory access won't cut 
it. 
• Memory costs must fall dramatically 
before the general user can afford a sys­
tem large enough to need paging. In to­
day's mainframe world, 8 megabytes is 
tiny. We hear about OS/2 needing 2 
megabytes to be functional; what about 
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the applications that will need 6 mega­
bytes or more? 
• Stratospheric prices for high-perfor­
mance random access devices must fall. 
When we see a I-gigabyte hard disk drive 
with 24-millisecond (innermost to outer­
most cylinders) seek times for under 
$1500, then the personal computer mar­
ketmight afford cost-effective paging de­
vices. Until then, paging will be an ex­
pensive and slow toy. 
• Finally, and perhaps most important, 
who will manage the "deskframes"? 
Then there is the question of the perfor­
mance adjustments and required mainte­
nance (like backups and spool cleaning). 

Soon we'll have to redefine what the 
terms mainframe, mini, and micro 
mean. Will there be pico and femto ma­
chines, perhaps? You can bet there will 
always be a niche for the single-user, sin­
gle-task operating system running on 
non virtual hardware. We all need to keep 
in mind the hardware and software prob­
lems that have already been addressed 
and occasionally solved in the main­
frame world. Let's not make the same 
mistakes in the micro world. 

Jonathan Allan 
O'Fallon, IL 

LETTERS POLICY: When submitting a let­
ter for publication, double-space it on one 
side ofthe paper and include your name and 
address. Express your comments and ideas as 
clearly and concisely as possible. We can 
print listings and tables along with a letter !f 
they are short and legible. 

Because we receive hundreds of letters 
each month, we cannot publish all of them. 
We cannot return letters to authors. Gener­
ally, it takes four months from the time we re­
ceive a letter until we publish it. 

Vindication at Last 
I was fascinated to see that your October 
1987 issue (which I received in mid­
March) has finally caught up with my 
book 2001: A Space Odyssey. 

It is still not widely known in the com­

puter industry that HAL stands for heu­
ristically programmed algorithmic com­
puter, even though I spelled this out 
carefully in Chapter 16 of my book. I've 
spent 20 years trying to disown the leg­
end that HAL is derived from IBM by 
transposing one letter, and I even had my 
characters in 2010: Odyssey T'WO contra­
dict this canard (see Chapter 35). 

So I'll be happy if you can help me 
stamp it out! 

Arthur C. Clarke 
Colombo, Sri Lanka 

Learning Difficulties 
Thank you for publishing Alex Lane's 
nice review of Trilogy ("Trilogy: A New 
Approach to Logic Programming," 
March). It is difficult to review a new 
language, and Lane has to be compli­
mented for describing Trilogy to your 
readers quite well. On the other hand, in 
the short time he had for the review, he 
did not quite manage to understand the 
difference between the scopes and pro­
gramming styles of Prolog and Trilogy. 

A substantial part of Lane ' s review 
concerns the comparison of Turbo Pro­
log's and Trilogy's stack/heap over­
flows. Using the Tower of Hanoi bench­
mark, Lane overflowed Trilogy's stack 
with 10 rings, while Turbo Prolog exe­
cuted OK. The main predicate in Prolog 
(example #55 from the Turbo Prolog 
manual) is as follows: 

hanoi (1,A,B,C) :-inform(A,B), ! • 
hanoi (N,A,B,C) :­

Nl=N-1,hanoi(Nl,A,C,B) , 
inform(A,B) ,hanoi 
(Nl,C,B,A). 

The predicate inform (A, B) just prints 
disk moved from A to B. Lane translated 
this program into Trilogy as follows: 

pred Hanoi 
(n:<I,a:<S,b:<S,c:<S) iff 
n=l& 
Inform(a,b) 

{Lane called 
explicit Print here} 

continued 















"If this is a race, we 
are out in front:' 

Steve Hui, President �
Everex Systems, Inc. �

IBM PS/2 Model 80 (20 MHz)-----­ 3.52 MIPS 
Compaq DeskPro 386120 4.59 MIPS 
Everex Step 386/20 - ------- 4.91 MIPS 

Power Meter MIPS Version l.2. The Database Group. 

''We created a 
monster." 

Apparently, we 
have surprised a 
few people. It's not 
every day that 
someone builds 
the world's fastest 
386/20. 

Our marketing 
people call the con­
cept AMMA-for 
Advanced Mem­
ory Management 
Architecture. 

I don't care what 
you call it. This is 
the computerthat 
has left everybody 
behind, including 
Compaq. 

For the moment,we 
are overjoyed. 
But this is a game 
ofleapfrog and 
we do not intend 
to rest. 

The Step 386/20 
from Everex 
is a monster of 
a machine. 

For price and 
performance facts, 
callEverex 
Computer Systems 
Division at 1-800­
356-4283. Everex, 
48431Milmont 
Drive, Fremont, 
CA94538. 
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small files, but it increases with file size 
and the cursor's location toward the end 
of a file (where most writers spend much 
of their time). On a standard IBM PC, 25 
seconds may elapse between the time you 
hit the macro key(s) and the time the 
macro starts to execute, if you are at the 
end of a 35K-byte file. The more you 
need speed, the less you will get. "Intol­
erable," as you remarked about Q&A 
Write. 

The only solution is to load ProKey 4.0 
along with Word; its macros have no per­
ceptible delay. 

Since macros were just introduced in 
Word 4.0, perhaps it will take another 
major version for them to be imple­
mented correctly, as is the case with 
many of Microsoft's other product 
enhancements. 

Allan Fries 
Seattle, WA 

Gee, thanks for the tip. I expect Super­
Key (or, for that matter, DESQview) 
macros would work the same way. I'll try 
it.-Jerry 

Calling All PX-8 Orphans 
Dear Jerry, 

Do you have room for a "minority" 
public service spot? 

On a couple of occasions, you've men­
tioned one of my favorite dinosaurs in 
your column. It's a small-in-size but big­
in-bells-and-whistles CP/M machine 
called the Epson PX-8 (Geneva). Admit­
tedly, between the advent of MS-DOS 
and all the reviews that kept saying the 
Geneva was only for "active computer 
users" (what does that mean, anyway?), 
it died out there in consumerland pretty 
quickly. Nevertheless, there are a lot of 
PX-Sers around still, and since Epson is 
out of the PX-8 business, I thought I'd 
passonanaddressortwo that might be of 

some value to other orphans. 
SynderScope International (1594 Hill­

top Dr., El Cajon, CA 92020) still pro­
vides support, peripherals, and reams of 
software. The company alsp runs a bulle­
tin board at (619) 442-3789. DAK Indus­
tries (8200 Remmet Ave., Canoga Park, 
CA 91304) also handles some hardware 
and software. (It seems prices these days 
for a PX-8 or peripherals are just a frac­
tion of Epson's original suggested retail. 
Beware, it's enough to make an early 
Epson buyer weep!) 

Another source of Geneva information 
is the bulletin board system at (313) 538­
6968. By the way, Canadian users might 
still get some limited support through 
their local Epson dealers (at least they do 
in Winnipeg) . 

Thanks for mentioning CP/M occa­
sionally. There's plenty of life in the old 
gal yet. 

Christopher Lars Arney 
Winnipeg, Manitoba ; Canada 

There sure is a dance in the old girl 
yet. Toujours gait-Jerry 

Hail the Paper Clip 
Dear Jerry, 

In Computing at Chaos Manor (Octo­
ber 1987), you mentioned that "Apple 
should have put a control lever on the 
Mac so you can eject floppies without 
begging permission." 

Jerry, Apple did; the company just 
hasn't publicized it for fear of making 
things too easy for Mac users. There are 
three ways to eject disks from the Mac: 

1 . Pull down the window and use the 
"eject" feature, which you found 
frustrating . 
2. Use the double-infinity Command key 
near the space bar, simultaneously press­
ing the Control key and lowercase num­

ber 4 at the top to electronically force a 
disk out (this won't hurt anything, I 
promise). 
3. Bend the long end of a thick paper clip 
to a 90-degree angle from the body of the 
clip and insert into the little ubiquitous 
hole near the disk slot, located about V2 
inch from the right-hand corner of the 
slot, keeping the wire totally at a 0-de­
gree angle to the Mac; insert until you hit 
the mechanical frog (disk grabber) and 
press forward 1.4 inch; that will release 
the tension on the frog, and-bingo­
your disk will pop out. 

I have done this hundreds of times on 
all models of Macs and never damaged 
one in the least, and most of my col­
leagues forced to suffer Macs all keep a 
similar paper clip with them at all times 
and have done this procedure thousands 
oftimes with no damage whatsoever. 

H. Kent Craig 
Raleigh, NC 

Well, I guess the solution is to issue a 
box ofpaper clips with each Mac!-Jerry 

Stamp Out "Turbo" 
Dear Jerry, 

I am writing to solicit your help in pro­
moting the enactment of federal legisla­
tion that would make it a capital offense 
to use the prefix "turbo" in the name of 
any product or service not directly and 
intimately associated with the power­
plant industry. 

I know I can count on your moral, if 
not your financial, support in this most 
worthy of endeavors. 

(Embedded command: Re1110ve tongue 
from cheek in order to lick stam1- ) 

David Fisher 
Scottsville, NY 

Hey, I'll join that campaign!-Jerry • 

PC voice mal.nowonly$199. 
Watson®, hailed by one 

reviewer as "the premier 
voice mail station" at $498, 
is an even better value at 

$199. Watson eliminates 
telephone tag and gives you 

big-system features like auto speed-dial, auto 
answer, message fmwarding, and built-in 300/ 

1200 bps modem. For an ear-Opening 
business applications demo, 

call I (800) 6-WATSON (in Mass., (617) 
651-2186). To order, call 1 (800) 533-6120 
(in Mass., (617) 65f>.6066). 
Credit Cards Accepted. 

Natural MicroSystems Corporation 
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11 Important Reasons �
CProgrammers Use �

Our File Manager �
1. It’swritteninC. �
Clearly the growing language of �
choice for applications that are fast, �
portable and efficient. All of �
db_VISTA’s source code is written in C. �

2. It’s fast- almost 3 times faster 
than a leading competitor. 
Fast access that comes from the 
unique combination of the B-tree 
indexing method and the "network" or 
direct "set" relationships between 
records. A winning combination for 
fast performance. 

3. It’s flexible. 
Because of db_VISTA’s combination 
of access methods, you can program 
to your application needs with ultimate 
design flexibility. Use db_VISTA as an • 
ISAM file manager or to design 
database applications. You decide 
how to optimize run-time 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. �
db_VISTA is also well behaved to �
work with most any other C libraries! �

4. It’s portable. �
db_VISTA operates on most popular �
computers and operating systems like �
UNIX, MS-DOS and VMS. You can �
write applications for micros, minis, or �
even mainframes. �

5. Complete Source Code 
available. 
We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 

6. Ituses space efficiently. 
db_VISTA lets you precisely define 
relationships to minimize redundant 
data. It is non-RAM resident; only 
those functions necessary for opera›
tion become part of the run -time 
program. 

7. Royalty free run-time. 
Whether you’re developing applications 
for yourself or for thousands, you pay 
for db_VISTA or db_QUERY only 
once. If you currently pay royalties to 
someone else for your hard work, isn’t 
it time you switched to royalty-free 
db_VISTA? 

cb_VISTA’" 
M!atures 

�Multi-user support allows flexibility to run on 
localareanetworks 

�File structure is based on the B-tree indexing 
method 

+Transaction processing assures multi-user 
consistency 

+File locking support provides read and write 
locks 

� SQJ....based db_QUERY is linkable 
+File transfer utilities included for ASCII, 

dBASE optional 
+Royalty-free run-time distribution 
+Source Code available 
+Data Definition Language for specifying the 

content and organization of your files 
+Interactive database access utility 
� Database consistency check utility 

File Management Record 
and File Sizes 

� Maximum record length limited only by acces›
sible RAM 

+Maximum recordsperfileis 16,777,215 
t Maximum file size limited only by available disk 

storage 
�Maximum of 256 index and data files 
+Key length maximum 246 bytes 
� No limit on number of key fields per record 
�No �limit on maximum number of fields per 

record 

Operating System �
& Compiler Support �

�Operating systems: MS-DOS, UNIX, 
XENIX, ULTRIX, Microport, VMS, �
Macintosh �

� C � compilers: Lattice, Microsoft, IBM, 
Aztec, Turbo C , XENIX, UNIX 
and LightspeedC 

8. SQI,based db_QUERY 
is the query and report writing 
program that provides a relational 
view of db_VISTA databases. 
Use ad hoc or link into your C 
applications. Royalty-free . Source 
code available. 

9. Free tech support. 
60 days of free technical and application 
development support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 

10. Upwarddatabase 
compatibility 
Start out with file management in a 
single-user PC environment-then 
move up to a multi-user LAN or a VAX 
database application with millions of 
records. You’ll still be using db_VISTA. 
That’s why so many C programmers 
are choosing db_VISTA. 

11 . WKS LIBRARY 
The WKS LIBRARY PROVIDES 
THE MOST EFFICIENT WAY FOR C 
and BASIC programmers to interface 
with 1-2-3, Symphony and dBASE. 
+ Reads & Writes WKS & WKl Files 
+ Reads & Writes DBF Files 
+ 1-2-3, Symphony & dBASE compatible 
+ Source Included 
+ No Royalties 

30-day Money Back Guarantee! 

Price Schedule db_VISTA db_QUERY 

0 Single user $ 195 $ 195 
0 Single user w /Source $ 495 $ 495 
0 Multi-user $ 495 $ 495 
0 Multi-user w/Source $ 990 $ 990 

NEW: 
0 WKS LIBRARY for 

Lotus 1-2-3 $ 195 

Call Today! 
Ordering is easy - simply call 
toll-free. We’ll answer your .technical 
questions and get you started . 

1 (800) db_HAIMA 
(800) 327-2462 orIll (206) 828-4636 

For international orders: 
In the UK call Systemstar Ltd.: (0992)500919 

FAX: (0992)554261 

In Switzerland call Comptronix AG: 01 725 0410 
FAX: 01 725 87 77 

In France call ISE-CEGOS: (1) 46 09 2828 ’ 
FAX : (1) 46 09 2800 1 

In Belgium call Lemnie S.A .: (02) 720.96.57 
FAX: (02) 721.12.00 

In Germany call ESM GmbH: 07127/5244 

3055 - 112th NE, Bellevue, WA 98004 USA �
FAX : (206) 828-3131 Telex: 6503018237 MCIUW �

© 1988 Raima Corporation �



ASK BYTE �
Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing 

Digitizing Live Video 
Dear Steve, 

Could you point out the proper combi­
nation of hardware and software that 
would permit an IBM PC user to display 
a full-motion video signal on the PC 
screen? 

There seem to be a number of expen­
sive video capture boards/software 
around (AT&T's TARGA, for example), 
but they are overly complex for this sim­
ple application. I'd like to be able to call 
up and view a video signal from a PC 
menu using my keyboard and return to a 
menu when done. 

In reality, I'd like to go one step fur­
ther and be able to select one video signal 
from a menu list of several video sources, 
·using the PC communications port to 
drive a video switch. My ultimate goal is 
to be able to window the video into posi­
tions on the screen, such positions being 
controlled by a program. 

Ron Van Note 
New York, NY 

The reason those TARGA boards are so 
expensive is that they ’re doing something 
quite complicated. Let me walk you 
through the problem. 

A standard PC display (everything ex›
cept the new VGA hardware) uses digital 
signals to represent the colors for each 
pixel. EGA displays can handle 64 
colors, but the EGA boards can generate 
only 16 different colors at one time. No 
matter where your picture comes from, it 
will have only 64 colors when the EGA is 
done with it, and that’s not enough for 
what you want to do. 

The VGA displays use analog video 
signals, and the boards can produce 256 
colors from a selection ofabout 250,000 
(with 320- by 200-pixel resolution), 
which is closer to live video. Unfortu›
nately, the screen scanning rates are so 
different that the monitor can’t overlap a 
video signal on a digital image at the 
same time. 

The TARGA boards sidestep the prob›
lem by digitizing the video image and 
using software to position the pixels in 
memory. That process just doesn’t hap›
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pen in real time, (f only because the PC 
isn’t fast enough to update the picture 
that quickly. 

Some manufacturers do make a gen›
lock accessory for the EGA display that 
will superimpose the EGA (in CGA mode) 
signal on a background oflive video. l ’m 
not sure of all the details, but I suspect 
you need an analog monitor that can han›
dle both standard video and RGB inputs 
at the same time. The ads showed up in 
BYTE and PC Magazine a while ago, but 
I can’t track them down again. 

In any event, /think it ’ll be a lot more 
expensive than you’d like. Maybe having 
two monitors isn’t that awful.-Steve 

INASKBl7E, Steve Ciarcia, a computer con›
sultant and electronics engineer, answers 
questions on any area ofmicrocomputing and 
his Circuit Cellar projects. The most repre›
sentative questions will be answered and pub›
lished. Send your inquiry to 

AskB17E 
clo Steve Ciarcia 
P.O. Box582 �
Glastonbury, CT06033 �

Due to the high volume of inquiries, we 
cannot guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Tom Cantrell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech›
mann, Tim McDonough, Edward Nisley, Dick 
Sawyer, Robert Stek, and Mark Voorhees. 

ROM Disk 
Dear Steve, 

I use a laptop computer quite a bit. I 
chose the NEC MultiSpeed because it is 
fast, powerful, inexpensive, and can run 
on batteries alone for those times when 
AC is unavailable. 

The two built-in 720K-byte floppy 
disk drives are sufficient for many pur­
poses. Of course, you can never have too 
much disk storage space. I can usually fit 
each major application program onto one 
or two 720K-byte disks, leaving the B 
drive open to hold the working files . So I 

have a disk for Word and a disk full of 
documents, two disks for Lotus 1-2-3 
and a third with spreadsheets and graphs, 
another pair of disks for Reflex and one 
for each major database, two for Micro­
soft C, and one for each major program 
I'm developing. Get the picture? 

While this system is adequate, it tends 
to involve a lot of disk swapping. Worse 
yet, the heavy use of the floppy disk 
drives runs down the battery quickly . 
While the battery is rated at about 6 
hours' use with "minimal" disk access, 
the NEC service representative told me 
that it was "normal" for the battery to 
last only about 2 hours with heavy disk 
use. And for certain operations (most no­
tably programming), those disk drives 
are running almost constantly. 

An internal hard disk drive, which 
some ofthe other laptops have, solves the 
problem of disk swapping but aggravates 
the problem of battery life. Besides, it 
doesn't look as if NEC will offer its hard 
disk drive as an upgrade option for the 
existing MultiSpeed machines. The new 
MultiSpeed HD looks quite a bit differ­
ent than its predecessor. 

I have a solution that I think is actually 
superior: Why not design and build an 
external ROM disk for the MultiSpeed? 
In fact, if I'm not mistaken, you could 
make the IBM-compatible parallel 
printer port operate bidirectionally. So 
you could adapt a ROM disk designed to 
run from the parallel printer port to all 
current (and, presumably, future) laptop 
machines. It would be a silent, low­
power, expandable "disk drive" that you 
could carry easily wherever you went, 
and it could substitute for a fistful of 
disks. 

I envision a system consisting ofmulti­
ple circuit boards connected by a bus of 
ordinary flat ribbon cable. Board #1 
would be a simple microprocessor con­
troller board. A low-power Z80, an 
82C55 parallel interface chip, a 27Cl28 
EPROM, one or two 6264LP static RAM 
(SRAM) chips, and some "glue" would 
probably do the job. Board #2 (one or 
more copies in parallel on the ribbon-

continued 
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ters; perhaps you could use two or three 
levels in various combinations. They 
might be easier to mount than a polarizer 
because they wouldn't need to rotate. 

Drop into a good camera store and see 
what they have in the way offilters. You 
could cannibalize a second pair of sun­
glasses for a polarizer; that would give 
you good optical quality for a very low 
cost. 

You might have to drill a few holes in 
the lens for the filter mount, but that's a 
mechanical problem and doesn't involve 
delicate surfaces, high voltages, or com­
plex electronics. While it often seems as 
though I like high-tech gadgetry for its 
own sake, you 'II notice that many real­
world interfaces are brutally simple and 
reliable-otherwise, they don't work for 
long.-Steve 

Too Much Space 
Dear Steve, 

I am using an IBM PC with DOS 2.0 
and a Brother HR-35 printer with a sheet 
feeder. A problem shows up when I print 
from the word processor of MultiMate 
Advantage II. Specifically: Occasion­
ally, for no apparent reason, extraneous 
spaces appear in lines of print. In suc­
ceeding lines, the left margin is offset the 
same number of spaces. If I switch the 
printer off and back on (which clears its 
buffer), the left margin goes back to its 
proper setting. 

Ashton-Tate's only suggestion was to 
use TTYCRLF.PAT, but this gave me other 
troubles with justification and 4-line-per­
inch spacing. 

Also, the sheet feeder of the printer 
moves the paper 0. 6 inch to the right of its 
normal position. When I use sophisti­
cated software (e.g., MultiMate, dBASE 
ill Plus, and Norton_ Utilities), I can ad­
just for this in the margin specification. 
But I cannot use the shift-printscreen 
function. Brother says I cannot do any­
thing with the printer to overcome this. Is 
there some way I can modify DOS or 
BIOS to correct this problem? 

Russell G. Hill 
Princeton, NJ 

There are a couple ofpossibilities, but 
to figure out what's going on you 'II need 
to do a little experimenting. I'll run 
through the choices and suggest how to 
test for them. 

Because the offset is consistent from 
line to line, the Brother HR-35 may be 
getting a command to set the left margin. 
I don't know if getting a margin com­
mand in the middle ofa line would cause 
additional spacing in that line, but it's 
worth checking. 
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The first step is to capture your 
printer's output so you can see exactly 
what's going on. The most practical way 
is to install a resident program that re­
directs the printer output to a file so you 
can look at it. PC Magazine (December 
22, 1987) presented a utility called 
PRN2FILE (print to file) that does the 
deed. 

PRN2FILE will create a disk file con­
taining all the characters going to your 
printer. You can then use DEBUG or some 
file dump utility to examine the file in de­
tail. You can also reprint the same file 
over and over to see if you get different 
results from the same data; because you 
use the DOS COPY command to do this, 
there's less chance for timing problems. 

There are two possibilities: (1) either 
the data file will contain some extra or 
garbled data, or (2) it won't. If it does, 
the fault lies in the printer driver soft­
ware. Ifit doesn't, then there's a problem 
in your printer. If you can reprint the 
same data file with different results, the 
printer is almost certainly kaput. 

Check your cables, connectors, and so 
forth, even though you 're sure they can't 
possibly make any difference. Often, a 2­
day debugging session starts with a f Laky 
connector. 

As far as adjusting the margins for 
printscreen-tinkering with the BIOS 
code isn't worthwhile. By and large, 
you'd need to write a replacement rou­
tine; this isn't terribly difficult, but it 
shouldn't be your first whack at assembly 
language. What may be more practical is 
to set up a batch file that moves the left 
margin over 6 or JO spaces, then do nor­
mal printscreens and let the printer 
handle the margins. Admittedly, that's 
not too elegant, but it ought to work. 
-Steve 

Hard Disk Mysteries 
Dear Steve, 

I have two problems that I've spent 
considerable time trying to resolve 
without success, despite reading every­
thing I could find and writing letters to 
the manufacturers involved. 

I built my IBM PC XT clone from 
components, and to date I have had no 
problems with hardware failures or soft­
ware incompatibilities. The following list 
ofmy equipment may help you assist me, 
ifyou think my problems can be traced to 
hardware. 

I have a DTK 4. 77-/8-MHz mother­
board with an NEC V20 CPU, Phoenix 
2.27 BIOS, and 640K bytes of ISO-nano­
second RAM mounted in a steel flip-top 
case. The display card is the ATI EGA 
Wonder with 4.02 BIOS. I have a Sam-

sung SM-I2SFA7 amber flat-screen 
monitor and a DTK Multi 1/0 card with 
floppy disk drive controller; the card is 
configured with a game port, a clock, 
and COMI enabled (COM2 is disabled). 
The floppy disk controller is hooked to a 
Toshiba 360K-byte floppy disk drive (A) 
and a Toshiba 3 lh-inch 720K-byte floppy 
drive (B). My hard disk drive is a Seagate 
ST25 I with a Western Digital WX I 
(F300) controller, configured as a 32.6­
megabyte hard disk drive (C) and an 8.9­
megabyte hard drive (D). A Fujitsu I .2­
megabyte floppy disk drive and a 
Magitronic PE-510 Super FDC will be 
installed as drive E after I've resolved 
the problem. A ISO-watt power supply 
(modified by the internal addition of 
surge and radio-frequency interference 
suppression) provides stable outputs. The 
keyboard is a DataComp DFK-777. Fi­
nally, a Zoom 2400-bit-per-second 
modem operates as COM2. 

Now for the problems. Here's the first 
one. I had two Seagate ST225 2 I -mega­
byte hard disk drives with an Everex 
(which appears to be similar to the West­
ern Digital WX2) controller, formatted 
with the MS-DOS 3.2 operating system. 
Wanting to install the I .2-megabyte flop­
py disk drive, I installed the Seagate 
ST25 l/Western W XI and formatted 
everything with MS-DOS 3.30. Now my 
old CONFIG.SYS file no longer works (the 
system says unrecognized command). 

Furthermore, while I can run a direc­
tory of the C drive's root and copy or edit 
files there, programs such as PC Tools 
and Menu consistently tell me there are 
no files in the root directory and will not 
read the volume name of the hard disk. 

The second problem regards format­
ting the hard disk: Many of the Seagate 
ST255s (and now my ST25I) ignore my 
interleave specification (I enter a 3) when 
controlled by aWestern Digital WX2 or 
WXI controller. 

I obtained a program called SPINTEST 
from a local bulletin board, and it gives 
the result of 3 revolutions to read a track 
(with a I 74,080-byte-per-second transfer 
rate) when I use an Omti 5520, Microtek, 
HDC-IOOO, or DTC 5I50. Occasionally 
I get a Western Digital WXI to format 
with an interleave of 3, but, typically, 
SPINTEST indicates I7 revolutions to read 
the track with a transfer rate of 30, 7IO 
bytes per second. Is there a fix for this? 

Christopher Koch 
Buffalo, NY 

I think this is one where you've got to 
be there to make any headway . .. 

Here's what I'd do. First, back up the 
continued 
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One picture is worth a thousand words! �
Kiss those endless upgrade fees goodbye! After well over three years of development, RIX is 
pleased to announce the Final Version of our EGA specific graphics editor, EGA Paint 2005. RIX 
was the first (and still the only) graphics, software company to introduce an EGA specific 
graphics editor, the first to create a combination TARGA™ image translator and print package, 
the first to release a VGA specific hi-res graphics editor (in July), and now the first to 
release a final version of any software program ... ever! We at RIX had originally planned 
to release a separate package to implement desktop publishing capabilities but when the 
release date arrived, we felt our loyal users deserved a fully self-contained graphics package. 
Now RIX has made it possible for you to make a little history too with EGA Paint 2005 Final 
Version, At $129.00, surely the best value in graphics programs ever! Find out why. Order 
today! RIX SoftWorks, always the best ... for less! 

,. �~�=�=�=�-COMING IN JULY 
=:====COLORIX VGA PAINf! RIX SoftWorks, Inc. 

ColoRIX VGA Paint is the cat's meow for your Hi-Res VGA system! 18552 MacArthur Bl. • Suite 375 • Irvine, CA 92715 • (714) 47!Hl266 
ColoRIX supports all modes of VGA, and has time saving features 

CAU. US TOIL FREE:
like: Automatic color graduation generation, block palette freeup, In CA (800) 233-5983 Out.Ide Ck (800) 345-9059 �
image drag for 30 effects, a completely self-contained presenta­�

Euro-Venlon w/lntemational Oiarac:ter Set 
tion package which has animation capabilities, and much more. D;eter Beaugrand 

Beaugrand �Buerokommonikaition GmbH 

Otto Han St. 24 
Weit be shipping in July, first come, first served so get your order 
in now! Only $199.001 6056 Heusem;tamm, West Ce.rmany 
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Inside OS/2 
Gordon Letwin 

OS/2 Programmer's �
Guide �
Ed Iacobucci 

OS/2 Features, �
Functions, �
and Applications �
Jeffrey I. Krantz, �
Ann M. Mizell, and �
Robert L. Williams �

Using OS/2 
KrisJamsa 

Reader's Guide 
toOS/2 
G. Michael Vose 

The first months of 1988 
brought us four books 

seeking to explain OS/2. One 
attempts only to show how to 
use OS/2, two others offer lots 
of detail about the mechanics 
and internal workings of 
OS/2, and the fourth tries to 
explain OS/2 's gestalt. 

A good place to start learn­
ing about OS/2 is Inside OS/2 
(Microsoft Press, Redmond, 
WA: 1988, 289 pages, $19.95) 
by Gordon Letwin, chief ar­
chitect for systems software at 
Microsoft. With chapters en­
titled "History of the Proj­
ect," "The OS/2 Religion," 
and "The Future," this book 
should be the place to discover 
the vision of what OS/2 will 
become. 

Letwin offers many insights 
concerning what OS/2 pro­
vides as a platform for the 
computing future. He dis­
cusses the electronic office, 
where all computers arelinked 
together via local-area net­
works (LANs), sharing data 
and resources. And he makes 
implicit comparisons between 
OS/2 and telephones: When 

ILLUSTRATION: DAVE RIDLEY© 1988 

ALSO REVIEWED �

Programming Translation Fundamentals 

Programming Language Translation 

The IBM Programmer's Challenge and 
The Apple Programmer's Challenge 

Mind Tools 

Elements ofFunctional Languages 

pie really grasp the power of 
the new paradigm offered by 
OS/2. That paradigm, of 
course, is multitasking, with 
communication among the 
running tasks. 

After extolling the advan­
tages of multitasking, Letwin 
spends the rest of his book ex­
plaining why OS/2 works the 
way it does. This explanation 
serves as the mental model a 
programmer should adopt to 
write OS/2 programs. 

By explaining how the 
pieces fit together, Letwin 
provides information that 
should save programmers time 
and frustration when they be­
gin writing OS/2 programs. 
His explanations not only pro­
vide a conceptual framework 
for programmers but actually 
anticipate the kinds of bugs to 
which OS/2 programmers 
might fall prey. His warnings 
should be heeded. 

For example, the chapter on 
multitasking has three full 
pages of hints and warnings 
dealing with parent and child 
processes and their associated 
file handles. Here, Letwin de­
tails the side effects caused by 
handle inheritance. He also 
warns readers not to "follow 
the standard Unix practice of 
blindly closing file handles 3 
through 20 during program 
initialization," since OS/2's 
dynamic link libraries may 
have previously opened one or 
more ofthese handles. 

But even after reading all 
the insider thinking that went 
into the design ofOS/2, I still 
found myself wondering just 
what an OS/2 application will 
do that an MS-DOS applica­
tion cannot. Maybe this results 
from the perceptual lag Letwin 
warns about early on: Maybe 
you have to see an OS/2 appli­
cation in action to really appre­
ciate the potential ofOS/2. 

Letwin's book is definitely 
thin in source code; the sam­

continued 
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telephones were invented, 
people scoffed and couldn't 
see what benefits a phone pro­
vided as a communication aid. 
After all, by the time you 
wrote out your message, had 
your secretary call the corre­
spondent's secretary to dictate 

the message, and then had that 
secretary hand the message to 
its intended recipient, you 
could have sent a letter by mes­
senger. A change in mind-set 
had to occur for telephones to 
catch on as tools. Le twin antic­
ipates a similar lag before peo­
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DJ-P\ay6ffil)ler !!111491 Sa-re featlres as al-Pay ii.ls ttie ooltv to rure tv<J 
t:ffits rn .., a.db aJ 0'1d tx:p between ttiem. 

ill-Au:Jbfle 1$1491 Automati;a!y creates dataiase recc:rds of <i )tlr a.db �r�n �~� 

ICD P l>k!Ns yru to 5tcJ'e a �~�e�f�e�n �'�e �d� �~ seo..en:e fer each dEk. 
.Autmat.i:: r€C[JJnti:n of aJs. Creates �D�~� COTP3t.bk:? reccrds. 

217 E. B5th St. Free 3 Month INTERNATIONAL ORDERS 
Sute 2'6 Subscription to A SPECIAll'Y 
NTeewl �~ �6�N�Y�6�9 �9�'�0�B�3�9� CD·ROM Review Australian Agent: KEWlEL 

c cuu , with orders over 145 Cothern Rd . 
FBll. �~�3 �9�-�g�Q�j� $300 Kew. Victoria 3101 
Ccnµ.a!rw 75530214 Tel. !031 817- 5933 

�~�'� 
�~� 
Keyboard Protector 

Finally! A Keyboard Protector That: 
• �PROTECTS CONTINUOUSLY - 24 HOURS A DAY ­

Against computer downtime due to liquid spills, dust, ashes, 
stapl_es;-paper clips and other environmental hazards. 

• �REMAINS IN PLACE during the operation of your keyboard. 
SafeSkinis precision molded tofit each key-like a "secondskin." 

• �EXCELLENT FEEL - The unique design eliminates any in­
terference between adjacent keys, allowing smooth natural 
operation of your keyboard. 

• �SafeSkin IS VIRTUALLY TRANSPARENT - Keytops and 
side markings are clearly visible. In fact, SafeSkin is so clear, 
sometimes you may not know it 's there! 

• �DURABLE - LONG LASTING - SafeSkin is not a "throw· 
away" item. Many of our protectors have lasted over 3 years 
under continuous daily use, without failure. 

SafeSkin is available for most popular PC's and portables including: 
IBM, APPLE, AT&T, COMPAQ, DEC, EPSON, KEY­
TRONICS, NEC, TANDY, TOSHIBA, WANG, WYSE, 
ZENITH. Specifycomputer make and model. Send$29.95, Check 
or M.O., VISA & MC include exp. date. Dealer inquiries invited. 
Free brochure available. 

Merritt Computer Products, Inc. 
4561 S. Westmoreland I Dallas, Texas 75237 I 214/339·0753 
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pies he gives rarely, if ever, 
run more than five lines. 

Ed Iacobucci's book, OS/2 
Programmer's Guide (Os­
borne/McGraw-Hill, Berke­
ley, CA: 1988, 1100 pages, 
$24.95), promises nearly as 
much as Letwin's: Iacobucci 
is Letwin's counterpart at 
IBM, the OS/2 system archi­
tect. And his massive volume 
on OS/2 provides even more 
detail than Letwin's on the 
nuts and bolts ofOS/2. 

Iacobucci justifies OS/2 
mostly by talking about what 
MS-DOS and Intel 8088-/ 
8086-based machines couldn't 
do. Then he jumps right into 
detailed technical discussions 
about how to write OS/2 pro­
grams. In fact, 16 percent of 
this book is programs-29 dif­
ferent OS/2 programs or pro­
gram fragments that explain 
how to use OS/2 features. 
Many ofthese programs might 
be useful to programmers as 
morethanjust examples: One 
displays a file in hexadecimal, 
and two others allow copying 
data to and from the standard 
input and output devices and 
shared memory segments. 

The IBM influence shows 
through strongly in these ex­
ample programs. All the code 
is in assembly language. 
(Common industry scuttlebutt 
says that all IBM programmers 
write in assembly language. 
Oneofthe reasons put forth for 
OS/2's long gestation was that 
IBM 's design team first had to 
learn C.) A disk offered sepa­
rately contains the assembly 
code and C versions ofthe pro­
grams. But in a bizarre deci­
sion, possibly intended to 
placate Iacobucci's IBM supe­
riors, Osborne/McGraw-Hill 
elected to print assembly lan­
guage instead of C code. The 
availability of a companion 
diskwith C coderemedies this 
potential deficiency. 

I've heard several OS/2 pro­
grammers claim they've 
learned more from Iacobuc­
ci 's book than from the OS/2 
documentation for software 
developers. One programmer 
bewails the prohibitive cost 
($3000) of Microsoft's OS/2 
Software Development Kit 

(SDK) and claims that you can 
become an OS/2 developer 
just by buying Iacobucci ' s 
book. This programmer 
learned enough from the book 
to construct the necessary 
doscalls.h and subcalls.h 
libraries so he could write 
OS/2 programs. The 159-page 
appendix A details all of 
OS/2's function calls. 

Iacobucci's book has even 
helped programmers find 
bugs in early versions ofOS/2. 
I know of one programmer 
who was having trouble with a 
field in the KbdSta tus struc­
ture used by KbdSetStatus. 
The documentation for Kbd­
SetStatus in the Microsoft 
SDK Programmer's Reference 
lists this bit as reserved. This 
directly contradicts Iaco­
bucci's text. When queried 
aboutthis discrepancy, Micro­
soft responded that shift-key 
reporting, as documented in 
the Iacobucci book, is part of 
the OS/2 spec and is safe to 
use. 

OS/2 Features, Functions, 
and Applications (John Wiley 
& Sons, New York: 1988, 282 
pages, $24.95) is also written 
by members of the IBM OS/2 
design team. Authors Krantz, 
Mizell, and Williams try to 
pass on some of the "tremen­
dous amount of knowledge in 
the depth and breadth of the 
product" that they have accu­
mulated. Interestingly, they 
wrote the programming exam­
ples in C code, not assembly 
language. 

This book really shines in its 
discussions of PS/2 program­
ming, offering some previ­
ously little known information 
onthePS/2s' Advanced BIOS. 
The authors also provide a 
good discussion of the differ­
ence between the edge-trig­
gered hardware interrupt 
mechanism in the IBM PC AT 
environment and the level-sen­
sitive triggering of the PS/2s, 
and how OS/2 device drivers 
can use this hardware feature. 

The book'sdrawback,how­
ever, is its dense presentation. 
The writing is passive and aca­
demic, making the informa­
tion hard to access. 

continued 



LIST OURS 
TURBO PASCAL ADD-ONS 
ASCII TURBO PROG. (COMPLETE) 289 259 
DOS/BIOS & MOUSE TOOLS 75 70 
MET RABYTEDATAACQ.TOOLS 100 90 
OVERLAY MANAGER 4.0 45 40 
SCREEN SCULPTOR 125 96 

FEATURED PRODUCTS 
VM/386-Turn one 386 PC into many PCs. �
Multitask your DOS programs-quickly and easily. �
VM/386 is a control program for 386 computers that �
creates Virt ual Machines, like separate PC's, each �
running its own task simultaneously. �
List: $245 Oura: $182 �

�~�~�c�~�f �B�~�i �!� �~�Y�~�~�e�:�W�~�:�l�~�:�d�o�5�Q�~ �~ �\�Y�~�: �h�c�g�~�5 �r �r�e�n�t� 
Me rge, you can develop software by combining DOS 
and UNIX System V progr ams and commands. Ru n 
multi ple DOS programs and UN IX System V 1 
programs at the same time on dumb terminals. 
l ist: $399 Our1: $349 

Concurrent DOS 386- Uses the power of the 386 
to combine its multiuser, multitasking design with 
the added value of DOS �c�o�m �p�a �t�i�b�i�l�i�t�~�.� Up to ten 
users can share the resources of a single system. 
List: $395 Oun: $349 

WATCOM C6.0-Complete new development 

�t�J�~�i�e�C�o�~�r f �(�l�: �~�~�~�A�K �d�E�,�i�~�~�~�~�~ �t �j�~�e �r �: �: �i�:�~�~�i �~ �h�-
performance li nker, and disassembler for 
dramatically improved developme nt productivity. 
List: $295 Ou n: S269 

T-DEBUG PLUS 45 39 
WiSOURCE 90 80 

TURBO ANA LYST 75 59 
TURBO ASYNCH PLUS 129 IOI 
TURBO GEOMETRY LIBRARY 150 135 
TURBO HA LO 95 80 
TURBO MAG IC 99 90 

L IST OURS L IST OURS L IST OURS SCREENS/WI NDOWS �
386SOFTWA RE C L IB RAR IES BTRIEVE/N 595 455 C-SCAPE 299 282 �
386-TO-THE-MAX 75 66 C ASYNCH MANAGER 175 137 XTRIEVE/N 595 459 CURSES IV/SOURCE 250 172 
ALSYS386ADA 3655 3399 C TOOLS PLUS/5. 0 129 IOl REPORT OPTION/N 345 279 GREENLEAF DATA WINDOWS 295 209 
DESQVIEW 130 115 C UTILITY LIBRARY 185 125 CBTREE 159 141 III -SCREEN XL 149 129 
FOXBASE + 1386 595 459 CXPERT 395 335 C-TREE 395 318 JYACCJAM 750 684 
HI GHC-386 895 839 DEVELOPER'S TOOLKIT FOR C 195 155 D-TREE 495 418 MICROSOFT WINDOWS 99 69 
MI CROPORT DOS MERGE (2-USERSJ 399 349 DESQVIEW API C LIBRARY 200 CALL R-TREE 295 241 MS WINDOWS DEVELOPMENT KIT 500 319 
MICROPORT SYS V/386 (COMPLETE> 899 759 ESSENTIALCOMM UNICATIONS 185 125 COMBINA TIONSAVAI LABLE CAL L CA LL PANEL PLUS 495 395 
MS WINDOWS/386 I95 130 COMMUN ICATIONS PLUS 250 199 DBC III 250 172 PANEL/QC OR tTC 129 99 
NOP C OR FORTRAN-386 595 549 GREEN LEAF C SAMP LER 95 69 DBC III PLUS 750 599 SCREENSTAR W /SOURCE 198 169 
PC-MOS/386 (I -USER) 195 181 GREENLEAF COMM LIBRARY 185 125 DB.VISTA OR DB_QUERY 195 CA LL TURBO POWER SCREEN 129 101 
PHARLAP 3861ASM/LINK 495 422 GREENLEAF FUNCTIONS 185 125 INFORMIX PRODUCTS CA LL CALL VI EW MANAGER 275 199 
SCO VP/IX (2-USERSJ 495 399 PFORCE 395 215 XQL 795 599 VI TAMINC 225 162 
SCO XENIX SYS V 386 (COMPLET E) 1595 1279 RESIDENTC IV/SOURCE 198 169 VC SCREEN 149 105 
VM /386 245 182 T IM ESLI CER 295 279 FORTRAN WINDOWS FOR DATA 295 CALL 

TURBO C TOOLS 129 IOI LA HEY FORTRAN F77L-EM/32 895 805 WiSOURCE 590 CALL 
ART IFICIAL I NT ELL IGENCE LAHEY PERSONAL FORTRAN 77 95 86 
MULISP-87 INTERPRETER 300 199 MS FORTRAN 450 285 ADD ITIO NA L PRODUCTS CO BOLPC SCHEME 95 86 MICROFOCUS COBOL/2 900 733 RM/FORTRAN 595 479 BABY/36(RPG II J 3000 2699 
T.I. PROCEDURE CONSULT ANT 495 435 W tCOBOL/2TOOLSET 1800 1465 DIAGRAM'ER OR DOCUMENT'ER 129 115 CARBON COPY PLUS 195 142
TURBO PROLOG V. 2.0 NEW 150 I09 GRAFMAT IC OR PLOTMATIC 135 119 

MI CROSOFT COBOL 700 449 
PERSONAL COBO L 149 121 � CO-SESS ION 195 179 

TURBOPROLOGTOOLBOX IOO 69 MAGUS NUMERICAL ANALY ST 295 252 DAN BRICK LIN 'S DEMO PROGRAM 75 60 
OPT-TECH SORT 149 112 149 DEMO PROGRAM II 195 179SP INDR IFT LI BRARY 135 

ASSEMBLERS/LI Nli ERS DB2C � 299 272REALI A COBOL 995 794ADVANTAGE DISASSEMBLER 295 GRAPHICS � 119279 � W/REAL MENU 1145 899 EUREKA 167 
REALCICS 995 791MS MACRO ASSEMBLER I50 99 ADVANTAGEGRAPHICS(CJ 250 229 FLOW CHARTING II 229 207

OPTASM 195 172 RM/COBO L 950 763 ESSENT IALGRAP HI CS 299 229 INTERACT IV E EASY FLOW NEW 150 125
PLINK86PLUS 495 279 GSS GRAPHIC DEV. TOOLKIT 495 399RM/SCREENS 395 339 

SCREENIO 400 382 HALO '88 325 229 
BASIC HALO '88 (5 MI CROSOFT LANG.) 595 399 
DB/LIB 139 121 METAIV INDOW PLUS 275 232 OS/2 DEVELOPMENT FINALLY! 99 DEBUGGERS � 49590 � METAW INDOWtPREMIUM 419 AD VANCED TRACE-86FLASH-UP 89 80 � 175 121 TURBOWINDOW/C 95 80 TOOLSBREAKOUT 125 89 
MS BASIC CO MPILER 6.0 295 189 PER ISCOPE I 345 282 
MACH2 79 60 � TURBO HALO (FOR TURBO CJ 99 80 

MS QU ICKBAS IC 99 69 PER ISCOPE II 175 141 BTR IEVE FOR OS/2 595 455MODULA -2 
QUICKPA K 69 PER ISCOPE III IO MHZ 1195 979 CALIFORNIA TEN PACK 99 7960 � LOGITECH MODULA-2 
QUI CK WINDOWS WiSOURCE PFIX 86 PLUS 395 215 EPS ILON FOR OS/2 195 15199 90 � COMPI LER PACK 99 81 
TRUE BAS IC IOO 90 GREENLEAF DATA WINDOWS OS/2 395 279 
TURBO BASIC 100 69 DISK/DOS/liEYB OARDU TILITI ES TOOLKIT 169 141 

DEVELOPMENT SYSTEM 249 199 
GSS DEV TOOLK IT FOR OS/2 695 559 

TURBO BASIC TOOLBOXES 100 69 COM MAND PLUSV. 2.0 80 70 SOLID B+ TOOLBOX IOO 89 HELPME 99 75 
DISK OPTIMIZER 60 55 STONYBROOK MODULA-2 195 179 KEDITV. 4.0 175 139 
FASTBACK+ 189 142 MICROFOCUSCOBOL/2 900 733 

MICROSOFT LANGUAGES CAL L CA LL 
NORTON COMMANDER 75 56 LOGITECH HIREZ OR SERIES 2 CALL CA LL 
MACE UTILITIES 99 90 MOUSE PRODUCTS DBASETOOLS PANEL PLUS FOR OS/2 495 395 

CLIPPER 695 399 RBASE FOR OS/2 895 CALLNORTON UTI LI TIES ADVANCED 150 IOI MI CROSOFT MOUSE BUS 150 99D'ACTION 80 70 WINDOWS FOR DATA FOR OS/2 495 CALLPC TOOLS DELUXE 80 70 OTHER VARIET IES CALL CA LLD'ANALYST 229 209 VFEATURE 80 75 SUMMA MOUSE 119 99
DBASE Ill PLUS 695 399 XTREE PRO 129 Il l
DEBUGIII 195 I81 OBJECT-ORIENTED PROGRAMMING JANUS ADA JET SET 99 90EAGLE NEW 495 395 ACTOR ' 495 423EDITORS � MAGIC PC 195 179FOXBASE + 395 269 ADVANTAGEC + + 495 479BRIEF 195 CALL � MATHCAD 395 279FOX TOOL BOX 295 CALL PFORCE+ + 395 ·215W/DBR IEF 275 CALL � MKS RCS 189 162GENIFER 395 282 SMALLTALK/V IOO 85 ED IX 195 169 � ' MK S TOOLKI T 169 145HI-SCREEN XL 149 129 APPLI CATION PACKS 50 45EMACS 295 268 � MS OS/2 PROG. TOOLKIT 350 229R&R � 150 139 SMALL TALKIV2 86 200 159EPS ILON 195 151 MUMATH 300 189 
TOMRETTIG'SLIBRARY 100 80 
SCANALYZER 50 45 

KEDIT 150 120 � NORTON GUIDES 100 75OPERATING SYSTEMS MKSV; 75 66 � PC-LINT 139 101UI PROGRAMMER 295 249 MICROPORT286 DOS MERGE 249 209MULTI-ED IT 99 90 � POLYMAK E 149 131 MICROPORTSYS VIAT 649 549 
PC/EDT+ 295 269 PRE-C 295 159 

OVER 100 DATA BASE PRODUCTS IN STOCK NORTON EDITOR 75 70 � POLYTRON PVCS CA LL CA LLSCO XENIX SYSTEM V (COMP.) 1295 999 
Pi EDITOR 195 165 PROTEUS NEW 99 89WENDIN-DOS 99 80 

C COMPIL ERS/INTERPRETERS � OTHER MICROPORT.SCO,SP F/PC 245 185 � SEIDL VERSION MANAGER 300 269C-TERP 298 232 � WEND IN PRODUCTS CA LL CA LLVEDIT PLUS 185 131 SOURCE PR INT 97 80 
LA TTICE C 450 239 PASCAL COMPILERS 
INSTANT C 495 384 TREE DIAGRA MM ER 77 70 
MICROSOFTC 450 285 FIL E MANAG EMENT MI CROSOFT PASCAL 300 189 
QUICK C 99 69 BTRI EVE 245 185 PASCA L-2 229 189 
RUN/CPROFESS IONAL 250 159 XTRIE VE 245 189 TURBO PASCA L 100 69 
TURBO C 100 69 REPORT OPTION 145 I09 TURBO PASCAL DEV. LIB . 395 289 

Full Line ofMS-DOS, OS/2, Xenix, Macintosh Products Available. Call or Write for Latest Free Catalog! 

1-800-445-7899 
In NY: 914-332-4548 

Customer Service: 
914-332-0869 nrru:;zn

International Orders: t TM 
914-332-4548 

Telex: 510-601-7602 ADivision of Hudson Technologies, Inc. 
42 River Street, Tarrytown, NY 10591 
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Welcome to Paradise. The microcomputer software source that caters to your programming needs. �
Discover the Many Advantages of Paradise .. . �

• Lowest price guaranteed • Huge inventory, latest versions • Technical support 
• Immediate shipment • 30-day money-back guarantee* • Knowledgeable sales staff 

Over 500 brand-name products in stock-if you don't see it, call! 
TURBO PASCAL TOOLBOXES 
TURBO POWER TOOLS PLUS 
TURBO PROFESSIONA L 4.0 
TURBO WINDOW/PASCAL 

IOO 69 
129 IO I 
99 80 
95 80 

Dealer• a nd Corporate Buyera-Call for 
special discounts and benefits! 
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