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TOP OF THE MARK-UPS. �
But, for the sake of 

argument, let's suppose 

something does go wrong 

with your Dell computer. 

Both the Dell 333D and 

3250 come with our 

SmartVu;· the built-in 

diagnostic display that 

ingeniously identifies 

problems even if the 

monitor goes down. Compaq'.s 33 MHz and 25 MHz 386 computers. 

for, and then put together the most efficient, 

economical package for you. We take you 

through all the choices you have in memory sizes, 

monitors, storage devices, high performance 

controllers and accessories. Once you agree about 

exactly what you need, we immediately begin 

custom configuring your computer, perform a 

completed system test, then send it off. 

Then you get 30 days to use it. If you aren't 

satisfied, send it back. We'll return your money, 

no questions asked. 

Even ifsomething goes turong, it tuon't 

wreck your day. Actually, one of the nice things 

about our service is that you'll rarely need it. 

Another PC Weck poll category we dominate is 

the one called "reliability'.:..... due in no small 

measure to our extensive bum-in testing on each 

computer before it goes out the door. 

If you still need help, 

our Dell toll-free technical support hotline solves 

90% of all problems over the phone, often within 

4 or 5 minutes. Or, if you use our new Dell 

TechFax line at 1-800-950-13 29, we'll fax back 

technical information immediately. 

If we still haven't solved the problem, we'll 

send trained technicians from the Xerox 

Corporation"to your desk the next business day 

with the solution in hand. 

For sale, for lease;for less. Call us. Talk to 

a computer expert whose only job is to give you 

exactly what you want in computers, service, 

software, printers and financing. 

You'll get solid information that could save 

you time and money on computers with high 

marks, not high mark-ups. DELL �
COMPUTER �
CORPORATION �
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6.0 AND COUNTING! �
Integrate sophisticated features 

into your Microsoft C and QuickC 
applications with 

cTOOLS PLUS/6.0TM 
C TOOLS PLUS version 6.0 is filled �
with ma ny advanced routines for �
developing high-powered C applica›�
tions, including: virtual, stackable �
menus and windows with full mouse �
support and optional �

resize, 
or 

"drop shadows"; multi›�
ple virtual pop-up �
help screens; a min›�
iature multi-line �
editor for gathering �
user responses in a �
robust fashion; a �
single function call �
which can move, �
and promote a window �
menu on top of all others; the �
ability to update covered windows �
automatically when they are written �
to; support for EGA, VGA, and �
MCGA text modes including 30-, 43-, �
and 50-line modes; support for the �
enhanced (101/102 key) keyboard. �

All this and more for only $149! 
C TOOLS PLUS/6.0 also contains �

functions for writing interrupt �
service routines; creating pop-up �

memory resident applications; �
general memory "peeks" and �

"pokes"; access to the DOS PRINT �
utility; as well as many other �
general utility functions and �

macros. �
COMPLETE PROFESSIONAL �

PACKAGE. �
Blaise Computing’s function �

libraries offer easy to use solutions �
to your programming needs. You �
get source code, complete sample �
programs, and a comprehensive �

reference manual with extensive �
examples. Supports QuickC and �

Microsoft C 5.0 and later. �
30 DAY GUARANTEE. �

Ifduring the first 30 days you are �
not completely satisfied, we’ll �

refund your money. �
Other powerful products from Blaise 
Computing 
C ASYNCH MANAGEWM 189 
ASYNCH PLUS� 189 
VIEW232TM 189 
POWER SCREEN� 149 
Turbo C TOOLSTM 149 
POWER TOOLS PLUSTM 1491 
Call today for more information 

(800) 333-8087 
BLAISE COMPUTING INC. 

2560Ninth Street, S uite 31 6 
Berkeley, CA 947 10 

(415) 540-5441 

Trademarks a re 
proper ty of th eir 

respective holders . 
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HUGH KNOWS BOOKS �
(AND COMPUTERS) �

Our Print Queue author 

has a distinguished career 

outside the computer world 

B
YTE readers know Print Queue 
columnist Hugh Kenner as our 
thought-provoking reviewer of 
books. But some of you may 

also know him as a noted literary critic 
and James Joyce scholar. His interest in 
computers dates back to 1973 and was 
sparked by a long-standing interest in 
math. 

"I got one of the very first HP-35 
units, having written a book about Bucky 
Fuller and being interested in the math 
behind his geodesic domes. The HP-35 
was followed by the programmable HP›
65, then by the HP-41C. By the late 
1970s, I was well into programming; my 
book Geodesic Math [University of Cali›
fornia Press, 1976] exhibits examples," 
says Kenner. 

In fact, Kenner had to choose between 
mathematics and physics or English lan›
guage and literature when he started at 
the University of Toronto in 1941. "I 
have never regretted the latter decision›
1’d have been a merely competent math›
ematician, but I’m better than that at 
what I elected instead-but the former 
has always stayed available," Kenner 
explains. 

Built His First PC �
A charter BYTE subscriber, Kenner did �
not immediately jump onto the personal �
computer bandwagon. "The HP [calcu›�
lator] I could hold in my hand could do as �
much [as the early personal computers] �
more simply. I got interested, though, �
about the time disk drives were an›�
nounced. What I wanted was a way to re›�
vise my writing without retyping. �

"A longtime Heathkit builder, I got an 
H-89 kit, which my 11-year-old daughter 
helped me assemble. (No connection 
Lisa soldered has ever failed. Same apti›
tude as 11-year-olds once displayed with 
needlepoint.) When the 16-bit Z-100 was 
announced, someone at Brady Books 
thought to ask me to write a user’s guide. 
The Z-100 has since been joined by a Ze›
nith SupersPort and a Kaypro 386. All 
four machines are still in use." 

First BYTE Article a Travesty 
Kenner’s first BYTE article was a collab›
orative effort with computer scientist Jo›
seph 0 ’Rourke-a language statistics 
program called Travesty. "It drew as 
much reader response as any program 
BYTE had ever run," he recalls. That led 
to Kenner writing reviews of computer 
books, which led to Print Queue. 

Although Print Queue "resides in the 
back of BYTE, it generates more mail 
each month than any other column, ex›
cept for Jerry Pournelle ’s Computing at 
Chaos Manor. Pro or con, Kenner makes 
his readers think and respond. � 
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Ventura Publisher introduces the Gold Series. 
It simply does more, any way you look at it. 
And now there are several new ways to 
look at it. Because the desktop publisher 
that does more for you now does it all in 
the three leading PC environments. 

The Gold Series introduces new Ventura 
Publisher• editions for DOS/GEM, 
Windows 3.0, and OS/2 Presentation 
Manager. That means new ease of use and 
learning as well as compatibility with 
hundreds more softwareapplications. All 
three new editions can use documents 
from Ventura Publisher I.I and 2.0. 

It doeseven more than before. 
The Gold Series gives you much more than 
a choice of environments. At no extra 
cost, each edition includes our Professional 

Extension and Network Server. So you 
also get such advanced DTP features as 
interactive table creation and scientific 
equation editing, cross referencing, and 
vertical justification. 

And you get networking. So several users 
can edit and proofread simultaneously 
as well as share stylesheets and network 
resources. On Novell,IBM,3COM,and 
other Windows- and OS/2 Presentation 
Manager-compatible networks. 

Whether you're designing a newsletter or 
publishing a directory, you'll do it faster and 
more effectively with Ventura Publisher. 
Unique features give you more flexible and 
precise type control,and automate many 

steps other programs make you repeat 
over and over. Ventura Publisher is the one 
DTP program that can handle all your 
publishing and design projects. 

If you want to do more in desktop publish­
ing, doesn't it make sense to use the 
program that does the most? Call today for 
more information about the new Ventura 
Publisher Gold Series. (800) 822-8221 
in USA; (800) 228-8579 in Canada. For 
training information, call (800) 445-5554. 
Ventura Software lnc., a Xerox company. 

Ventura Publisher 
Gold Series 
It simply does more. 

-­



As the people responsible for as you've probably guessed by now, 
the MicrosoffWmclows"' enviromnent, is the Microsoft Mouse. 
we believe we're in a good position You see, the Mouse allows you 
to offer some very sound advice on to navigate theWmdows envirmment 
Windows Computing. And that, and applications with untold ease. 
For more i11/ormatio11, call 1800) 541-1261. Dept. M29. Outside the US. a11d Canada. call (206) 882-8661. /11 Ca11ada, call 1416) 67.1-7638. © 1990 Microsoft Corporatio11. All rights reserved.Microsojl 



As well as unparalleled accuracy. Visit adealerand clffk it out for 
Furthermore, we've made the yourself We think you'll see our point. 

decision to buy a Mouse even easier. 
Now it's available either with software, Miclusofl 
or on its own for the purist. Making itall make sense-

Microsoft logo are registered trademarks wut Wi11dows wut Making it all make sense are trademarks ofMicrosoft Corporatio11. The Microsoft Mouse design is pate11ted. !Design Pate11t #302, 426.) 



EDITORIAL • Fred Langa 

A LAPTOP ON 
ACHIP . ..ALMOST 

When they're not 
duking it out in the 
courtroom, companies 
like AMO and Intel 
are redefining 
laptop technology 

L
ast month, I wrote about the cur­
rent crop of laptops-and they 
are indeed spectacular. But the 
game's not over yet, by a long 

shot. The best of current technology of­
fers you a full spectrum of choices, from 
i486-based lunchbox luggables, to 386­
based portables and notebooks, to fabu­
lously lightweight and fast 286 note­
books, to tiny hand-held 8086-based 
units. 

Soon, very soon, you can expect hand­
held 286 machines-an AT in the palm of 
your hand-and a plethora of 386-based 
notebooks. 

The Hand-Helds 
In October, AMD (Austin, TX) an­
nounced its "AT on a chip," a single chip 
that contains an AMD 286 microproces­
sor and all the ancillary chips required to 
build a basic IBM AT. More accurately 
described as "most of an AT on a chip," 
the 286ZX and its low-power sibling, the 
286LX, need only a DRAM chip, a key­
board controller, and a system bus to 
make a working computer. (This con­
trasts with the 10 to 100+ chips some 
other designs use.) 

The 286ZX chip is designed for desk­
top machines, and the 286LX is designed 
for laptop and notebook computers. The 
286LX adds some battery-saving fea­
tures to improve laptop performance, 
such as a CPU shutdown mode that turns 
off the 80C286 section of the chip. A 
standby mode shuts down all system 
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clocks except those that are needed for 
DRAM refreshing. It barely sips power, 
which should stretch out battery life to 
the max. 

This compacting of elements reduces 
many of the engineering headaches that 
arise when cramming a 286-based VGA 
computer into a notebook form factor, so 
you can expect to see many more ofthese 
laptops and notebooks on the market. 
That, in turn, should help keep prices 
reasonable. 

It also augurs well for 286-based 
hand-helds. Now that's a machine I want 
to use-a full-blown go-anywhere AT 
that fits in a pocket. Don't laugh; they're 
being developed right now. 

The Notebooks 
Longtime readers may recall that I'm no 
big fan of the 386SX for desktop com­
puters because it has a narrow bus that 
needlessly cripples 110. (Needless is the 
key word. The SX was not designed to 
fill a consumer need, but purely for mar­
keting reasons. By promoting the SX, 
which it alone manufactured, Intel hoped 
to kill off the perfectly adequate 286, 
which other companies-such as AMD, 
Harris, and Fujitsu-also sold.) 

In portables, bus width isn't much of 
an issue. For one thing, you tend not to 
stuff a portable full of plug-in cards. For 
another, now that there's a reasonable 
body of 386-specific software, a por­
table SX gives you increased compatibil­
ity with your desktop system's software, 
albeit with the performance hit of the 
SX's CPU-to-memory bottleneck. 

SX chips have been used in laptops for 
quite a while, and they are starting to 
show up in notebook computers in some 
numbers. 

FromSXtoSL 
Enter the 386SL. Intel describes it as a 
"386 processor expressly designed for 
the emerging notebook-size personal 
computer market." 

The 386SL is a 20-MHz 386 core com­

bined with a main-memory subsystem 
controller with a 32-megabyte address 
space, an EMS 4.0 memory controller, 
an AT/Industry Standard Architecture 
bus controller, a cache controller, and 
support for the 80387SX math copro­
cessor. A companion chip, the 82360SL 
ISA peripheral and power management 
chip, supports CPU, memory, and pe­
ripheral functions, as well as providing 
programmable features to manage power 
to prolong battery life. 

Intel also provides a family of low­
power support logic chips for modems, 
keyboards, memory, network adapters, 
and the like. Intel is setting itself up as 
a virtual one-stop source for laptop sil­
icon. 

We can't meaningfully test these new 
chips until they're installed in a real-life 
system, but Intel believes that the com­
pact, highly integrated 386SL is about 20 
percent faster than an ordinary 20-MHz 
386SX. This means that the SL line can 
deliver "true" 386 performance levels 
even in low-power, compact systems. 
The SL may be the chip the SX should 
have been all along. 

How compact will SL systems be? The 
SL chips themselves come in several con­
figurations, the smallest being an amaz­
ingly dense 227-lead land grid array. The 
two main chips contain a total of 1.1 mil­
lion transistors, and they are fabricated 
using I-micron technology. Intel says 
that a complete 386 AT can be built on a 
board measuring just 4 by 6 inches (about 
10 by 15 centimeters). Incidentally, 
that's about the size of a Sharp 
Wizard.... 

West Coast news editor Owen Linder­
holm has been following these develop­
ments all along. His report on the AMD 
ZX and LX chips appeared in October's 
Microbytes, and his excellent feature on 
what's new in laptop chip sets appears in 
this issue on page 312. Check it out. 

-FredLanga 
Editor in Chief 

(BIX name ''.flanga") 













"The IEF is a superior tool for implement­
ing Information Engineering because it 
integrates the entire process from planning 
through code generation. We're deploying 
the IEF throughout the corporation." 
David V. Evans 
Vice President 
Director, Information Systems 
J.C. Penney 

_j 

'The strengths of the IEF are clear-cut. 
One obvious quality advantage is that 
application changes are made to diagrams, 
not code. This ensures ongoing integrity 
-the specification always matches the 
executing system." 
Paul R. Hessinger 
Chief Technology Officer 
Computer Task Group 

"We are using the IEF to develop a new 
generation of manufacturing systems 
replacing over 300 existing systems. We 
estimate that IEF will increase our produc­
tivity by between 2-to-1 and 3-to-1 for 
new systems development.." 
Wal Budzynski 
Head of Operations, Systems/Computing 
Rolls-Royce 

The IEF™can help you devel �
unprecedented quality, prod �

"Our On-line Banking system has been in 
production for more than 12 months­
500,000 transactions a day-without a 
single code failure. And we had very few 
enchancements to do. Our users got what 
they needed the first time out." 
Mark Quinlan 
Senior Programmer/Analyst 
Huntington National Bank 

"I've seen other CASE tools fail, so I raised 
the bar high when we evaluated the IEF. It 
passed with flying colors. I could not be 
happier with my decision to adopt the 
IEF company-wide." 
John F. Mott 
President 
AMR Travel Services 

"We used the IEF to rebuild our aging 
Frequent Flight Bonus system. With DB2 
tables of up to 52 million rows, we needed 
high performance. And we got it...98% of 
our transactions complete in less than 
3 seconds." 
Cloene Goldsborough 
Director of Data Resource Management 
TWA 

'To meet the dramatically reduced time­
to-market requirements for our products, 
we need high-quality systems that can be 
changed fast. That's why we've chosen 
the IEF as the CASE solution for our entire 
organization." 
John Pajak 
Executive Vice President 
Mass Mutual Life Insurance 

"Our users were extremely pleased when 
we finished our first project-a 60-trans­
action system-in one-half the budgeted 
time. We had tried interfaced CASE tools 
without success. IEF integration makes 
the difference." 
Giorgio Sarani 
Division Head - MIS 
Lubrizol 

"Our first IEF system was completed 
faster, and with fewer errors, than any 
system I've ever seen. lf l had to go back 
to the old ways, I'd find another 
job ... outside the DP world. It means that 
much to me." 
Mogens Sorensen 
Chief Consultant 
Nykredit (Denmark) 







MICROBYTES �

Research news and industry developments shaping the world ofdesktop computing 
Edited hy D. Barker 

Monitor Noise Causes Stress, Researchers Say 

T he near-ultrasonic noise produced 
by some computer monitors and 

VDTs can actually lower worker 
efficiency and might even cause health 
problems in women who use them, 
according to a new study. Researchers 
Caroline Dow and Douglas Covert, 
professors at the University of 
Evansville (Indiana), say they found 
that a 16-kHz pure-tone sound caused 
significant amounts of stress in the 
college-age women participating in the 
study. They say this tone is similar to 
sounds made by most of the commonly 
used computer monitors. 

"In these experiments we have made 
the link between stress and a specific 
attribute of the VDT," Dow says. In 
their controlled experiments, Dow and 
Covert demonstrated that the 16-kHz 
tone, which is at the top of the range of 
most human hearing, can cause a 
significant reduction in a worker's 
accuracy of intellectual performance 
and also spur short-term increases in 
speed. The two researchers say that 
lowered productivity and a brief 
increase in the speed of work are 
symptoms of high stress. 

Women appear most susceptible to 
the problem because they tend to hear 
better than men in higher-frequency 
ranges. As a result, the professors say, 
women can be aware of the tone while 
men aren't. Dow and Covert also say 
that women are especially affected by 
the sound at the peaks of their estrogen 
levels. High estrogen levels are typical 
of the first trimester of pregnancy. Even 
whisper-quiet sources of the tone appear 

to cause stress among women, they say. 
Dow says the tone could be a factor in 
some of the cases of gynecological 
problems, including miscarriages, that 
some people have associated with 
computerized workplaces. 

Industrial-environment researchers 
have generally discounted gender in 
considering the effects of the 16-kHz 
tone. Some previous studies, however, 
have shown that the sound could cause 
psychological distress in some men and 
a greater number of women when the 
sound was at high-volume levels. 

The two professors offer three sug­
gestions. Try to use a high-definition 
monitor; they have scanning rates that 
are well above the range of human 
hearing. (Dow won't speculate on 
which resolution is best; the higher, the 
better, she says. She also points out that 
some monitor cases are designed so 
well that they muffle any sounds.) Ear 
plugs offer temporary relief, especially 
ones designed to reduce the intensity of 
high-pitched sounds. Another sugges­
tion is to install an electronic circuit that 
produces the same 16-kHz pure tone but 
operates 180 degrees out of phase; the 
two sounds will cancel each other out. 
The two professors admit that some 
engineers are skeptical about this 
process, and there is no evidence yet 
that not hearing the sound actually 
eliminates the effects. 

Is your monitor stressing you out? 
Dow suggests turning your tube off for 
15 minutes and then seeing if you feel 
more relaxed. 

-David Reed 

New Hardware, Software Squeezing Graphics 

G raphics, especially color images, 
can strain the CPU capacity, bus 

bandwidth, and storage space of most 
personal computers. But new develop­
ments in data compression will help 
facilitate the use of images on not-that­
exotic desktop systems. 

C-Cube Microsystems (San Jose, CA) 
is putting its CL550 image processor 
chip, based on the Joint Photographic 
Experts Group (JPEG) compression al­
gorithm, onto $995 add-in boards for 

Macs and IBM PC compatibles. These 
boards will be able to compress images 
by as much as 75 to I , the company 
says. The new Compression Master 
boards can squeeze image files to one­
twenty-fourth their original size with no 
visible loss of quality, C-Cube says. 

A 300-dpi 24-bit color scan of an 8 1/1­
by I I-inch page can take 28 MB of disk 
space-which means that it takes only a 
few such scans to fill an 80-MB disk­
but after being fed through the Com-

NANOBYTES 

Users apparently pushed the right 
buttons when protesting Apple’s 
decision to disable the scripting 
capabilities in the standard Hyper­
Card 2 package. Apple and Claris, 
now proprietor of the hypertext 
program, announced that the new 
HyperCard would be delivered to 
users in a run-time-only version; in 
other words, you couldn't develop 
your own stacks (programs). Those 
hyperscripting tools were going to 
come in an optional package. After a 
furor on several on-line services, 
including BI X's Macintosh Ex­
change, the decision was nixed. 
HyperCard product manager Mike 
Holm says now that a full version of 
HyperCard will indeed be bundled 
with new Macs; however, it will not 
enter scripting or programming 
mode without the user making a 
minor change: removing an opaque 
button over the scripting choices on 
the Home stack. Claris plans to have 
a shrink-wrapped HyperCard 2.0 
upgrade available in the near future 
for a retail price of $49.95. 

Microsoft (Redmond, WA) has col­
lected a set of device drivers for 
printers, displays, pointing devices, 
and other peripherals that work with 
Windows 3.0. The drivers were 
written by hardware developers and 
then certified by Microsoft. The 
Windows Supplemental Driver 
Library includes drivers for HP' s 
Laser Jet Series II and III printers 
that Microsoft says improve printing 
performance from within Windows. 
This first version of SOL also 
includes printer drivers from AMT, 
Bitstream, Brother, Canon, IBM, 
Kodak, Okidata, Olivetti, Seiko, and 
Star. The "enhanced" display 
drivers, including ones for Super 
VGA systems, come from AT!, 
Chips & Technologies, Compaq, 
Graphic Software Systems, Video 
Seven, and Western Digital. Novell 
has provided a network driver. You 
can order the SOL from Microsoft 
by calling (800) 426-9400; the cost 
is $20. 
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Interleaf (Cambridge, MA) says it 
will soon bring to market some 
desktop publishing products that 
implement its "active document" 
technology. Announced last March, 
active documents are electronic 
documents that can "access, evalu­
ate, and act on information," 
Interleaf says. The first incarnation is 
in the new Interleaf 5 series, a set of 
six programs for specific job 
categories (e.g., writer, engineer, and 
illustrator). Active electronic docu­
ments can evaluate and act on infor­
mation they receive. For example, 
Interleaf and Lotus have created an 
"intelligent link" that Jets Interleaf 
documents display information from 
Lotus 1-2-3 files as Interleaf auto­
mated tables or charts. You activate 
the link by copying an icon repre­
senting the spreadsheet and pasting 
the icon into an Interleaf document. 
Interleaf plans to offer a Lotus 
toolkit for creating intelligent links 
in a spreadsheet. The Interleaf 5 
products for Unix workstations are 
scheduled to begin shipping in 
limited numbers this month. 
Versions for DOS and VMS are 
scheduled to ship next spring; Mac 
versions will ship next summer. 

Motorola (Austin, TX) has pack­
aged a new version of its 68030 for 
use as an embedded controller. The 
new 68EC030 performs comparably 
to the regular 68030, the heart of 
high-end Macs and workstations, and 
it's object code-compatible with its 
ancestors, the 68000 and the 68020. 
The 40-MHz chips cost $75 each in 
quantities of I 000. 

Quark (Denver) is taking XPress, 
one of the leading Macintosh 
desktop publishing programs, to 
OS/2. As part of its development 
agreement with IBM, Quark also is 
developing software to "enhance 
integration and connectivity of 
multiple vendor systems," the 
company said. These efforts include 
groupware and data-exchange 
software. Quark recently demon­
strated a prototype of XPress running 
under Windows 3.0. However, 
company founder Tim Gill says that 
Windows Jacks the connectivity and 
networking features needed for 
large-scale workgroup publishing, 
and hence the focus on OS/2. 

pression Master, the page would take up 
just a little more than I MB. This sort of 
file compression is especially important 
if images will be traveling across a 
network. 

C-Cube has also developed a pro­
gramming interface, called the Image 
Compression Interface. !CI is a set of 
calls that can be written into Mac or PC 
applications to Jet them access transpar­
ently a Compression Master board 
installed in the system or any other 
compression board that adheres to the 
!CI standard. If no board is present, the 
compression is done in software, 
through JPEG version 8.2 algorithms 
supplied with C-Cube's Compression 
Workshop software. Because both the 
JPEG and !CI specifications are open, 
any software or hardware vendor can 
build to the standard. 

Several software companies have 
announced support for !Cl, and some on 
the Macintosh side said !CI support has 
already been written into their applica­
tions, including Adobe Photoshop, 
Quark XPress 3.0, Aladdin Systems' 
Stuffit DeLuxe, Studio/32 from 
Electronic Arts, and Salient DiskDou­
blerPlus. Autodesk said it intends to 
support !CI in Animator. 

An early adopter of the C-Cube 
squeezing technology is Macintosh 
peripherals maker SuperMac Technol­
ogy (Sunnyvale, CA), which announced 
at the recent Seybold Conference that, 
starting in January, it will include still-

image compression software with all its 
color graphics cards and storage 
systems. The new SuperSqueeze 
software is based on JPEG algorithms 
obtained from C-Cube and will comply 
with C-Cube's Image Compression 
Interface. People who purchase 
SuperMac products now will be eligible 
to receive the SuperSqueeze software 
for free. Others can buy it for $49. 

Radius (San Jose, CA) is also putting 
the squeeze on graphics. The company 
announced at Seybold a software 
implementation of the JPEG standard. 
The Radius software, forthe Mac II 
platform, will compress still images 
only. The new software can compress a 
0.75-MB, 24-bit full-color image to 25K 
bytes in Jess than 6 seconds on a Mac 
Ilcx and in Jess than 3 seconds on a Mac 
Ilfx, the company says. 

The Radius software will be priced at 
"around $300." The company's 
software approach is more flexible than 
hardware JPEG implementations like 
the C-Cube chip, Radius claims. The 
firm points out that an image-compres­
sion board takes up a Mac II slot and 
costs $1000 or more. Furthermore, 
revisions to the JPEG standard will be 
less painful for users of software-based 
compression products, Radius says; it is 
cheaper to buy a software upgrade than 
it is to buy a new add-in board. How­
ever, the hardware solution is still the 
faster method of image compression. 

-Andy Reinhardt and Jeff Bertof11cci 

AT&T Promises Multiprocessing Unix Next Year 

A T&T's Unix System Laboratories 
(USL) plans to start enhancing 

Unix System V release 4 next year, with 
the most significant change involving 
multiprocessing. AT&T is working with 
Sequent and other companies to develop 
a symmetrical multiprocessing version 
of Unix System V release 4 that can 
handle up to JO processors. This release, 
called SVR4 MP, is slated for the first 
half of 1991, AT&T said. 

Although it will be developed on 
Intel processors (the i486 and the i860), 
versions also will be available for 
MIPS, SPARC, and Motorola (88000) 
CPUs. A later version (SVR4 ES/MP) 
will be able to handle up to 30 proces­
sors. One of the companies that plan to 
use the multiprocessing Unix is NCR, 
which announced several multipro­
cessing computer systems recently. 

A new version called SVR4 ES will 
be more secure, USL said, and will 
conform to the B2 level of security as 

outlined by the U.S. National Computer 
Security Center. This level is designed 
to be more resistant to computer viruses 
and to make it more difficult for 
operators to create security loopholes 
either accidentally or intentionally. This 
version is scheduled for the first half of 
1991. 

The new SVR4 will be better at disk 
management, AT&T says. USL 
developers are working to increase 
performance by storing parts of files on 
different physical hard disk drives. 

AT&T would not disclose pricing for 
these new versions of Unix, saying that 
price information usually precedes 
product availability by about 60 days. 
AT&T representatives would not 
commit to a single graphical user 
interface forthe new Unix, and they 
offered only muted support for Open 
Look, the GUI that AT&T had origi­
nally proposed for System V. Some 
people had expected AT&T to 
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Maxtor (San Jose, CA) has devel­
oped a new 31/2-inch hard disk drive 
that the company claims is the 
biggest in the business. The new 
LXT-535 can store 535 MB. The 
drive comes with a SCSI or an AT 
interface. Average seek time is 12 
ms, Maxtor says. The OEM price 
for the LXT-535 is $1450; for the 
LXT-437, $1250. 

IBM's M-Motion Video Adapter/A 
board will soon work with Windows 
3.0. The Micro Channel device for 
converting video input to VGA 
images currently comes with 
software that runs only under OS/2 
and DOS. However, IBM recently 
introduced in Japan a Windows­
based M-Motion board, and the U.S. 
market should see a similar product 
in the near future, IBM multimedia 
chief Peter Blakeney told BYTE. 

Qualitas (Bethesda, MD), the 
company that makes the 386Max 
high-memory manager for 386­
based systems, has developed a new 
version of the product specifically 
for 386-based PS/2s. The new 
BlueMax ($155) addresses a particu­
lar problem experienced by PS/2 
users: Because IBM uses 64K bytes 
of high memory for the BIOS to 
support OS/2 and other future 
capabilities, there's not enough high 
memory to hold network adapters, 
TSR programs, and an expanded­
memory page frame. BlueMax 
removes those portions of the IBM 
BIOS that are used only by OS/2 
and reloads the BIOS to use only 
64K bytes of high memory instead 
of 128K. The result is that network 
interfaces and EMS drivers can be 
loaded into high memory, with room 
left over for a few TSR programs. 

Graphic Soflware Systems (Beav­
erton, OR) has come out with a kit 
for writing 34010-based applications 
drivers to the Direct Graphics Inter­
face Standard. The DGIS 3.0 
Software Development Kit comes 
with the DGIS firmware, C subrou­
tine calls, sample programs, 
documentation, program utilities, 
and a 34010 board for testing the 
drivers. The kit costs $695. GSS 
also has the first graphical interface 
for 34010-based products working 
with OS/2 Presentation Manager. 

acknowledge support by now for Motif, 
the GUI used by the Open Software 
Foundation's Unix. Instead, AT&T is 
talking about establishing a common 
application programming interface for 

all GUis. Theoretically, users who buy 
programs written to this generic AP! 
can choose for themselves which GUI 
they would like to use. 

- Rich Malloy 

No RISC: Multiprocessing Architecture Will �
Emulate 386, i486, Run Current Applications �

R ISC technology has been promoted 
as a performance savior for 

desktop computing. But if users of non­
RISC systems convert to RISC, they 
can't take their favorite applications 
software with them. Those programs 
would have to be left behind or rewrit­
ten for RISC. 

NexGen (San Jose, CA) says that it 
can surpass RISC performance levels 
without making current software 
obsolete. The company is designing a 
new complex-instruction-set computer 
architecture that will be able to run most 
software now working on IBM 
PC--compatible computers. NexGen 
says the multichip processor at the heart 
of its multiprocessing architecture will 
be binary-compatible with DOS, OS/2, 
and The Santa Cruz Operation Unix. 

NexGen says that its systems archi­
tecture is the first to support "true sym­
metric, scalable multiprocessing in a 
personal computer environment." A 
machine built around the NexGen 
design will be able to have four CPUs. 
These machines will perform at speeds 
"greater than twice that of a 486, 
SPARC, or MIPS" system and compa­
rable to that of an IBM RISC System/ 
6000, said Peter Janssen, vice president 
of NexGen. 

Although the company has been 
"thrown in the basket with" chip makers 
trying to clone Intel's 386, "we're doing 

a superscalar architectural design of a 
microprocessor," Janssen said. 
NexGen's multiprocessing system will 
be based on a proprietary chip set that 
can emulate the 386/i486 instruction set. 
That VLSI chip set incorporates an 
instruction decoder, an integer executor, 
a numeric processor, a memory and 
cache controller, an address preparation 
unit, and instruction and data tag chips. 
The processortalks to the rest of the 
system with a 64-bit multiprocessor bus; 
the designers say that the bus can 
operate at 267 MBps. Integer and 
floating-point instructions can execute 
concurrently. Most integer instructions 
are handled in a single cycle, Janssen 
said. The memory system can feed the 
processor 8 bytes of instructions or data 
during every cycle. The instruction and 
data caches use ordinary static RAM. 

NexGen hopes to sell its design 
initially to OEMs. Resultant multipro­
cessing server systems could show up 
early in 1991, Janssen said. Worksta­
tions and servers built around the 
NexGen processor will be able to "swap 
disks and VO boards with PS/2s and 
EISA machines," he said. Although 
computer makers Compaq and Olivetti 
have made equity investments in 
NexGen, there's no contractual obliga­
tion to use the company's new technol­
ogy, Janssen said. 

-D. Barker 

NCR’s New Environment Built on Cooperation 

NCR has concocted a "general­
purpose information processing 

environment" that's a model of coopera­
tion. In fact, that's what NCR calls its 
ensemble of client/server-based 
workgroup software: Cooperation. 

Cooperation provides not only a 
graphical desktop interface, network 
support, and E-mail, but also sophisti­
cated network file management, wide­
area-network support, terminal emula­
tion and host links, database engines 
and front ends, document conversion, 
work-flow automation, an executive 
information system (EIS) shell, and 
network management functions. Many 

of these things are available in compet­
ing "office environments," but Coopera­
tion, based on open standards and 
software from other companies, also 
includes open application programming 
interfaces, development tools, and a 
library of reusable objects to simplify 
custom programmjng. 

NCR' s system, designed to run on 
386-based PCs, starts with DOS and 
then adds Windows 3.0 and Hewlett­
Packard's New Wave 3.0, foran iconic 
workspace that can treat data files as 
objects and invoke "agents" to automate 
complex or repetitive tasks. The servers 
will be running OS/2 LAN Manager (or, 
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New subsidiaries of Nakamichi
Peripherals Corp. of Japan are
gearing up to deliver their new 3'/2-
inch rewritable optical disk drives to
OEMs and end users. Mass Optical
Storage Technologies (Cypress,
CA) is the developer and manufac-
turer of the 3ó/2-inch optical disk
drive and will sell it on an OEM
basis. Ocean Microsystems
(Campbell, CA) will sell the drive to
end users. MOSTôs RMD-5100
drive offers a capacity of 128 MB on
single-sided disk cartridges that are
roughly the same size as familiar
3ó/2-inch magnetic media. MOST
says that the drives have an average
access time of 35 ms, comparable to
many hard disk drives. The Ocean
Vista 130 drive, slated to be
available to users by the end of this
year in limited stock, will cost $3395
for XT/ATs and compatibles, $3595
for PS/2s, $3195 for Macs, and
$3990 for AT-bus systems running
Unix or Xenix.

Trying to encourage software
development for its i860 RISC
microprocessor, Intel and ýve of its
i860 customers have formed a
support group for the 64-bit chip.
The Mass860 group will offer
software developers porting assis-
tance as well as technical and
marketing help. In addition to Intelôs
Microcomputer Components Group,
founding members are Alliant
Computer Systems, IBM, Oki,
Olivetti, and Samsung. Mass860ôs
new multilayer application binary
interface (ABI) will enable third-
party software to run unchanged
across a variety of hardware
platforms that support the i860, Intel
said; for example, a program that
runs on an i860 auxiliary processor
on a PC will run in identical binary
format on workstations from Oki,
Olivetti, and Samsung, and will run
under PAX on ñsupercomputer-class
systemsò from Alliant, Intel said.

An old name in typewriters, Smith-
Corona (New Canaan, CT), plans to
introduce a line of personal comput-
ers aimed at home and small
business users. The new PCs will be
developed by Taiwan-based Acer to
speciýcations from Smith-Corona,
and manufactured by Smith-Corona
in Cortland, New York.
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someday, Unix System V release 4) and
the Mezzanine network file manage-
ment software from Saros. Cooperation
comes with a set of applications from
other companies: Guptaôs SQLBase
Server, FutureSoftós DynaComm
terminal emulator, Mastersoftôs Word
for Word file-conversion utilities,
Channel Computingós Forest & Trees
EIS system, and Software Products
Internationalôs Access SQL.
The secret to Cooperation is that it is

an amalgam of third-pany applications.
NCR has integrated them into a tightly
coupled environment that can be
installed on any IBM-compatible
computerðboth a technical and a
political accomplishment.
One drawback to Cooperation, coin-

pared with typical PC network configu-
rations, is its cost; the software modules
(which provide user and network
services and applications) are expensive
by PC standards and require expensive
computers. But NCR officials maintain

that the per-user cost is still less than
that of minicomputer and mainframe
software or the cost of hiring consult-
ants to integrate complex PC applica-
tions.
Cooperation client machines must be

286- or 386-based PCs with at least 6
MB of RAM. Clients run DOS,
Windows, NewWave, and whatever
other client modules have been pur-
chased. Servers have to be 386 or 486
machines with 12 MB of RAM and at
least 200 MB of disk storage. NCR said
the servers have to be Micro Channel
systems because they require the bus
bandwidth, but the company eouldnôt
explain why an EISA-bus machine
wouldnôt sufýce. Servers run OS/2 and
LAN Manager 2.0, in addition to the
chosen modules of Cooperation. The
cost ranges from $23,000 (for a 12-user
system) to $58,000 (for 24 users). NCR
expects Cooperation to be generally
available in March.

ð Andy Reinhardt

Motorola to Go Superscalar with Future Chip
A t the recent Microprocessor

Forum, Motorola disclosed not a
new product so much as its ambitious
plans for a new product. This non-
announcement concerned the Motorola
881 I0, which is a future member of the
88000 family of RISC processors; if
Motorola is right, the 881 I0 chip will be
one of the performance leaders of the
decade.
The 88110 will be a superscalar

design, meaning it will be able to
execute more than one instruction per
clock cycle. Motorola will put the CPU,
FPU, graphics execution units, memory
manager, and instruction and data cache
all on the same chip. The 88110 will use
80-bit-wide data paths internally
throughout the chip. The design will
incorporate speculative execution
techniques to anticipate the tasks that it
will be given to run. Motorola says it

can produce this chip sometime in 1991
and that it will be between three and
ýve times faster than the 88100.
The chip maker has made what some

microprocessor experts consider bold
predictions. Motorola said it can retain
object-code compatibility while adding
a highly parallel superscalar design and
dynamic instruction scheduling, and
implementing this at 100-MHZ clock
rates with extremely wide data buses.
Motorola designers say that by the end
of the 1990s, the company will be
producing multiprocessor chips that
contain 100 million transistors and are
capable of operating at 300 MHZ.
Motorola officials say that the 88000

architecture will provide a broad range
of processors that can control anything
from a toaster to a supercomputer, all
with the same basic instruction set.

ð Owen Linderholm

Mixed-Media Magazines on Disc Are on the Way

tools and multimedia devel -
ment programs, four companies are
readying or have released new interac-
tive magazines on CD-ROM. The
platters will provide everything from
software demos to music videos to ads
with electronic buttons you can press
for more information.
These kinds of publications, which

W ith some help from hypertext
9P

tend to make heavy use of graphics,
sound, and hypertext links, are easier to
design now than a year or so ago
because of sophisticated programs for
manipulating images and linking
information. Verbum, for example, has
constructed its Verbum Interactive disk
entirely with off-the-shelf software. ñA
couple of years ago," says Michael
Gosney, president and publisher, ñit





On the left, the best-selling VGA monitor. On �

The MultiS y nc® 2A is one monitor that performs like two. On one 

hand, it's an uncompromised VGA monitor that works so well, VGA 

users have made it the best-selling 14" VGA color monitor in America . 

On the other hand, the MultiSync 2A is also an equally uncompromised 

SuperVGA monitor, providing the perfect upgrade path to a standard 

that, at 800 x 600, gives you 56% more resolution than VGA. 
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It's even available in a gray-scale version-the MultiSync GS2A­

which delivers everything the 2A does, in glorious shades of gray. 

The MultiSync 2A. It's two of the best monitors you've ever seen. 

For technical information or for the location of the dealer nearest 

you, call 1-800-FONE-NEC. For product literature, call 1-800-826-2255. 

In Canada, call 1-800-268-3997. 
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If our offices are at all representative 
of Real Life, no two Macs within a 
I 0-foot space are alike. To help live 
with the differences caused by an 
ever-increasing variety of Macin­
toshes, Farallon Computing 
(Emeryville, CA) has come up with 
DiskPaper. With this $149 software, 
networked Mac users will be able to 
view, copy, and print a document 
regardless of their type of Mac, color 
capability, application, or font 
availability, Farallon says. And with 
appropriate sound-input hardware­
like Farallon's MacRecorder voice 
digitizer or the built-in sound 
capabilities of the new Mac LC and 
Ilsi-users can attach sound notes to 
their documents. A DiskPaper file 
contains "multiple representations" 
of a document, including Quick­
Draw, PostScript, or bit-mapped 
images. DiskPaper sends the 
appropriate representation to the 
receiver's Macintosh. (Whereas a 
Mac Plus on a network might receive 
a black-and-white bit-mapped image 
of a complex color drawing created 
on a Mac Ilfx, another Mac llfx on 
the network would receive a color 
QuickDraw image. But other than 
the lack of color, the Mac Plus image 
would be identical to the one 
received by the Ilfx, Farallon says.) 
DiskPaper is scheduled to be ready 
this quarter. 

Things are slow this year, but 
semiconductor companies can 
expect a healthy increase in sales 
during the next two years, according 
to one forecast. Sales in 199 I to 
1993 will perk up due to the 
"continuing pervasiveness" of semi­
conductors in the electronics 
industry, according to the Semicon­
ductor Industry Association. The 
group predicts more than $75 billion 
in semiconductor sales in 1993. As 
for predictions of a gloomy eco­
nomic situation, SIA statistical pro­
grams director Doug Andrey said 
that the semiconductor growth rate 
doesn't necessarily follow that of the 
economy as a whole. The industry 
experienced double-digit growth 
rates in the late 1970s, when the 
economy was in a recession, Andrey 
said. But then the chip industry had 
its worst years in 1984 and 1985, 
when the general economy was 
doing well, he said. 

would have taken hundreds of hours of 
custom programming." But now, the 
different elements of a magazine can be 
built with an assortment of Macintosh 
design and illustration tools, including 
Adobe Illustrator, Aldus FreeHand, 
PixelPaint Professional, Studio 8, 
Swivel 3D, StrataVision 3D, and 
LetraStudio. Verbum assembles the 
final product in MacroMind Director 
2.0. "The beauty of the Mac platform," 
says Gosney, "is that all these programs 
work together." 

Gosney plans for Verbum Interactive 
to be a showcase of creativity and a 
resource of information about multi­
media, hypermedia, and animation. It 
will be modeled on the firm's paper­
and-ink magazine, V erbttm, which 
covers computer-based publishing and 
graphic design. Verbum Interactive will 
feature multimedia art work, a database 
of multimedia products and services, 
and interactive advertisements. 

Subscriptions to Verbum Interactive, 
which works with the Mac II, cost 
$49.95 per disk. Verbum plans to 
produce an edition that runs under 
Windows 3.0. 

Discovery Systems is putting 
software, demos, games, mult imedia 
interviews, sound files, clip art, 
hypermedia tools, and "talking" letters 
to the editor, sent via voice mail, on its 
Nautilus CD, says Marsh Williams, 
project manager. Readers can purchase 
software contained on the disk. Nautilus 
prototypes were built with SuperCard, 
but Discovery plans to develop its own 
code to assemble the magazine. The 

magazine "runs" on a Mac with 2 MB 
of RAM. Issued 13 times a year, it costs 
$9.95 per disk. The company plans a 
Windows edition for early 1991 . 

Still in the prototype stage, Antic 
Publishing's as-yet-unnamed CD-ROM 
magazine, according to Antic president 
Jim Capparell, will capture the look and 
feel of "riffling through the pages" of a 
traditional magazine, but with added 
dimensions of sound, animation, and 
video. Capparell likens a multimedia 
magazine to a Hollywood production; 
Antic is even referring to the CD-ROM 
magazine 's editors as "producers." 

Antic's disk will be available for the 
Macintosh and IBM platforms, as well 
as for Commodore' s new CD TV, 
which combines a compact disk drive 
and computer in one machine. Subscrip­
tions w i II cost in the $I 0 to $25 range. 

The least computer-oriented of the 
new CD-ROM magazines, under­
Control's Grip, will focus on current 
events and music. Grip will incorporate 
animation, video, news, editorials, and 
material gleaned from 8mm decks, 
VCRs, cameras, videodisks, and frame 
grabbers. Cofounder Nick Cutillo says 
underControl is receiving material from 
around the world, including a video of 
the collapsing Berlin wall. Built in 
HyperCard, Grip will require a Mac II 
with 2 MB. 

The potential audience for CD-ROM 
magazines is still comparatively small. 
"Obviously it's not a very big market," 
says Verbum ' s Michael Gosney, "but 
we expect it to grow rapidly." 

- Mark Clarkson 

LAN Leaders Call for Network Benchmarks 

0 fficials from companies prominent 
in computer networking have 

called for some industry standards for 
testing LANs. The new Performance 
Testing Alliance met during Net World 
'90 to discuss developing LAN bench­
marks. The PTA includes Novell, 
AT&T, IBM, 3Com, and Banyan. 

"The thing about LANs is that they 're 
so complicated," said Drew Major, 
Novell systems architect. "It's a lot 
easier in many ways to test a minicom­

puter. It's all centralized in one box." 
While all the companies at the PTA 

meeting supported the idea of standard 
benchmarks, the development of those 
benchmarks might create considerably 
more friction. The PTA will have to 
find a way to test every layer of a 
network. Its benchmarks will have to be 
portable. And the benchmarks will need 
to isolate specific components, testing 
different configurations and loads. 

- Jeffrey Bertolucci 

ARE VOU AN INNOVATOR? If you, your company, or your research group is 
working 011 a new technology or developing products that will significantly affect 
the world ofmicrocompwing, we'd like to write about it. Phone the BYTE news 
departmell/ at (603) 924-9281. Or send a fax to (603) 924-2550. Or write to us at 
One Phoenix Mill Lcme, Peterborough, NH 03458. Or send E-mail to "microbytes" 
011 BIX or to "BYTE" 011 MCI Mail. An electronic version of Microbytes, offering a 
wider variety ofcompwer-related news 011 a daily basis, is available 011 BIX. 
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Fifteen Years and Counting 
I found the September issue bittersweet. I 
read it thinking that it was one of the 
most enjoyable issues of any computer 
periodical I've ever read. (I subscribe to 
many magazines, so that's quite an im­
pression.) However, I was astonished to 
find that the principal man behind the 
Apple II, Macintosh, and NeXT com­
puters-who is, of course, Steven P. 
Jobs-was not on your list of influential 
people in personal computing. This 
omission was particularly hard for me to 
bear in light of the many people on the 
list whom I would not even consider in 
Jobs's class. In my opinion, Jobs should 
be considered the most important force 
in bringing personal computers to the 
masses. 

I believe a gross injustice has been 
done. 

Kevin Weidner 
Pleasantville, NY 

Steve Jobs consented to participate in the 
BYTE Summit but was unable to do so 
due to last-minute scheduling conflicts. 

-Bob Ryan 

I thank you for the excellent September 
issue. The coverage all around is superb, 
and I thoroughly enjoyed the 63 [experts] 
writing about the PC's present and fu­
ture. I have learned a lot. 

F. A. Mulla 
Nakuru, Kenya 

One would hardly expect Don Crabb's 
Macinations column to minimize graph­
ics-based computing, but his enthusiasm 
seems to have carried him over the brink 
in his September column. I thought back, 
as he suggested, to the time when I read 
what I thought was a really good book 
and found it was not the graphics that 
drew me into it (in fact, it had no pictures 
at all!). Rather, it was the skill of the 
writer. 

Can it be that Crabb has fallen into the 
very trap that he so eloquently warns of 
in the very same article? As Alan Kay 
points out in your Summit, "technology 
is just an amplifier." Contrary to Mar­
shall McLuhan, the message is really the 
message. Even so, I read Crabb' s column 
every month and appreciate it. 

I want to congratulate you on your 15th 
anniversary. I agree with Esther Dyson's 

and Ask BYTE 

comment ("I don't want to babysit this 
computer. I want it to act for me, not with 
me"). That's the future of computing: 
not a more servile or fun servant, but a 
more able one. Graphical user interfaces 
(GUis), networks, fancy input and output, 
and all the rest must work toward this 
goal. If I want a video game, I'll look to 
Nintendo, not Apple or IBM or Microsoft. 

Gary Fisher 
Allendale, Ml 

Congratulations rn your 15th anniversa­
ry. I enjoyed the anniversary issue a 
great deal. 

I came away from reading Alan Kay's 
comments ("The BYTE Summit") feel­
ing that Kay is brilliant and innovative 
but that his revolution is not forme (nor, I 
think, is it for many of my colleagues). 

I found it very telling that Kay said, 
"The PARC stuff we did was originally 
designed for children." Now the icons 

WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. 
utters two pages in length or under have a 
better chance ofbeing published in their en­
tirety. Address correspondence to Letters 
Editor, BYTE, One Phoenix Mill Lane, Pe­
terborough. NH03458. You can also send let­
ters via B!Xmail clo "editors. " 

Your letter will be read, but because ofthe 
large volume ofmail we receive, we cannot 
guarantee publication. We also reserve the 
right to edit letters. It takes about four months 
from the time we receive a letter until we pub­
lish it. 

make much more sense to me. I can ad­
mire Alan Kay without wanting to think 
like him or work like him. 

I think that there are many people in 
computing who have very good reasons 
for not using GUis. When we make our 
choices, we opt for speed, flexibility, 
and compactness. I know many people 
who choose DOS (delphic as it is) be­
cause it is a fast "shorthand" interface. 

Like everyone else, I am impatient for 
improvements to DOS; I want to be able 
to give directions and files longer, more 
descriptive names and to be able to work 
with files that are associated with the 
programs used to create them. I also 
want to be able to switch from one pro­
gram to another and then back again in­
stantaneously. Occasionally, I would 
also like to be able to work in true 
WYSIWYG mode. I know, however, that 
I do not need a GUI to achieve these 
goals, and I will always opt for a solution 
that is economical and agile and that 
doesn't make me wait. 

Richard Zakin 
Oswego, NY 

Your September issue completely over­
whelmed me. I couldn't read it all. But I 
admire you for the risk you took with 
your prognostications. I am looking for­
ward to your 25th anniversary issue in 
2000 to see how embarrassed you are. 
Predicting the future is seldom accurate. 
But keep it up. 

Robert LaFara 
Indianapolis, IN 

Alvy Ray Smith's suggestion ("The 
BYTE Summit") that people would pre­
fer to communicate with pictures instead 
of words was a thought-provoking one, 
and it is certainly a logical extrapolation 
of the direction in which our nonliterate, 
TV -oriented culture is moving. 

To take Smith's idea a bit further, 
when we get a sufficient numberofthese 
new icons (including, I assume, pictures 
that represent "justice," "sadness," 
"truth," etc .), we will certainly need 
standards so that we can all use the same 
pictures for identical concepts. I am curi­
ous, however, as to how we will organize 
the manuals to quickly find the appropri­
ate icon to represent a specific thought­
a dictionary, if you will. 

I am sure that the problem is soluble. 
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After all, the Chinese have been using 
pictures to represent concepts for a long 
time now. 

Sydney B. Self Jr. 
Sudbury, MA 

Copyright Controversies 
The opportunity for full protection of 
intellectual rights must be available to 
all, contrary to what Mitch Kapor has 
learned from his "very, very good" ex­
periences with software ("Litigation vs. 
Innovation," Stop Bit, September). 

Innovation is not ethereal and does not 
just appear to the most enthusiastic of the 
bunch. It is the result of hard work and of 
dedication to R&D, all of which deserve 
to profit from success in the market­
place. But that success does not have 
much chance in an environment where 
the results of effort can be stolen by any 
thief or ring of thieves who declare them­
selves innovators. 

The only way that developers can be 
protected is by the courts. The glut of in­
tellectual-property litigation that scares 
Kapor is perhaps a result of innovation 
thieves being brought to justice. 

Brian Livingston 
Norman Wells, Northwest Territories, 

Canada 

I agree with Mitch Kapor's remarks on 
software copyright, but I think that he 
does not sufficiently address the issue of 
visual copyright, per se. 

When you attempt to copyright or pat­
ent the user interface of your program, 
that is an act of theft. How is it that the 
user interface belongs to the users? Sure­
ly I hear a multitude of enraged cries 
from programmers: "It's our interface; 
we designed it." 

It is a common delusion of the more ar­
rogant sort of software developer that the 
value of the user interface consists in its 
inherent excellence, that his or her user 
interace is somehow easier to use, and all 
that. Nonsense! The value ofa user inter­
face consists almost entirely in the fact 
that users have learned to use it, all too 
often with unnecessary difficulty. 

When user interfaces are "user friend­
ly," that generally means that they have 
borrowed the conventions of street signs, 
Coke machines, and the like. So the 
principle holds-the value of a user inter­
face is the value of the skill of the users. 

In proof of this, there are any number 
of minor user interfaces whose few users 
will proclaim their excellence at the top 
of their lungs . Yet these interfaces have 
little or no cash value, because so few 
people know them. 

I might add that the less arrogant de­
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velopers are positively compulsive about 
allowing the user to redesign the inter­
face at will, via elaborate customization 
programs. 

Andrew D. Todd 
Springfield, OR 

When U.S. District Court Judge Robert 
Keeton ruled in the Lotus case (Micro­
bytes, September), he affirmed the right 
of programmers the world over to the 
fruit of their labors. Keeton' s narrow in­
terpretation of the copyright law has pro­
vided plenty of opportunity for other 
programmers to build on the work of pre­
decessors. 

But the test ofthis limited concept will 
come only as more and more program­
mers use standard interfaces such as 
IBM's Systems Application Architecture 
common user interface. How does one 
not infringe on creative "expression" 
when everyone is using the same stan­
dard style? I do not pretend to know law, 
but I do know that I, for one, would like 
some protection for my work if I were to 
use such a standard, as I desire to do. 
Please let us know, IBM and Microsoft. 

Bill Hartzell 
Garland, TX 

Monitor Fallout 
I'm glad to see BYTE publishing articles 
on electromagnetic emissions from video 
displays ("Of Monitors and Emissions," 
September). Bill McGinnis 's article is 
good; it takes the reader right inside the 
CRT. 

Still, as a Ph.D. physicist, I was disap­
pointed to notice McGinnis 's failure to 
distinguish between electromagnetic 
fields that are radiated away from the 
source and those that are not. All ioniz­
ing radiation (e.g., visible and infrared 
light) and all broadcast nonionizing radi­
ation (e.g., microwaves and radio-fre­
quency radiation) radiate energy away 
from the source, thereby producing radi­
ation emissions. But extremely low-fre­
quency (ELF) fields (which include fre­
quencies from 50 Hz to 100 Hz) do not 
radiate energy through the air away from 
the source. 

Emissions that are radiated through 
space can affect creatures far from the 
source. These effects do not occur for 
nonradiated fields such as ELF. 

I have never encountered the distinc­
tion between radiation and emission that 
McGinnis points out. Those who make 
this distinction must be scientists or engi­
neers in a specialized discipline with 
which I am not familiar. 

Marjorie Lundquist 
Milwaukee, WI 

I agree that very few far-field emissions 
exist in the 30-Hz (wavelength I 0 million 
meters) to 300-Hz (wavelength I million 
meters) region. But the point ofthe article 
was not to limit shielding considerations 
to the far-field condition. There are 
fields coming from most video terminals 
that are identifiable as either electric or 
magnetic. 

The interest in emissions in this fre­
quency range centers on two main con­
siderations: How large is the field, and 
how can it be reduced? The first question 
can be answered by qual(fied personnel 
using measurement equipment. The sec­
ond question can be addressed by identi­
fying emissions sources and applying ap­
propriate shielding techniques to them. 
My article was intended as a guide to 
sources of emissions and possible reme­
dies. 

The distinction between radiation and 
emissions is very common among mem­
bers of the Electromagnetic Compatibil­
ity Society and is gaining acceptance 
f ram some in the IEEE. The main reason 
for promoting these terms is the misun­
derstanding ofthe term radiation by many 
people. Too often, the first thought is of 
some nuclear event, which is incorrect. It 
is something like the ''.f lammablelinflam­
mable "problem. Now, tanker trucks are 
marked ''.flammable," since the other 
term was so misunderstood. 

I invite all to use the word emissions 
where it is appropriate to help reduce the 
misunderstanding ofradiation. 

-Bill McGinnis 

Wrestling with Resolutions 
I read with some astonishment a state­
ment that the resolution of images 
dropped to 72 dots per inch or 75 dpi 
when they were imported using the Clip­
board ("Word Processors That Build 
Character," September). I cannot say 
that this is not true in the DOS world, but 
I can definitely say that it is not true in 
my experiences with the Macintosh. 

My regular word processor is Full­
Write Professional 1.1. I also use Write­
Now 2.2, Microsoft Word 4.0B, and 
MacWritell l.O. I use a Hewlett-Packard 
Deskwriter for most of my printing. I 
have used several of these applications to 
compose a departmental newsletter for a 
university. The masthead of the newslet­
ter contains a 300-dpi scanned image of 
the university's logo, which is pasted 
into the newsletter from the Clipboard. 

I could not remember any difficulty 
printing the newsletter at full resolution. 
After I read your article, I conducted a 
test to make sure that I was not mistaken. 
Each of the word processing programs 













ASK BYTE 

For running the occasional PC package 
on your Mac, SoftPC is an interesting 
hack. Using the Mac 's 680xx, it emulates 
the 80x6 and PC BIOS to run DOS appli­
cations. It works amazingly well, but it, 
too, is slower than the real thing. 

To sum up, the choice between archi­
tectures is a hard one, one that should be 
driven by the applications you want to 
run and the environment you need to run 
in. Pick the !Dftwarefirst, and then fit the 
hardware to it. Once you get your new 
computer, start saving up for one of the 
other kind. It's getting more and more 
obvious that anyone serious about com­
puting needs access to both a Macintosh 
and an MS-DOS machine these days. 

-H. E. 

What Good Is a Backup? 
I have an IBM PS/2 Model 80 with two 
ESDI hard disk drives (one is 100 mega­
bytes, the other 300 MB), an external 
5 1.4-inch 1.2-MB floppy disk drive, a 
mouse, and a 60-MB MaynStream (from 
Maynard Systems) tape backup system 
with version 2.2 of the tape backup 
software. 

My trouble is related tothetapebackup 
system and the 100-MB hard disk drive. 
At the beginning of the month, I made an 
image backup of my C drive, and when I 
tried to restore the data after a disk crash, 
the software returned an Unable to find 
partition error message. I called the 
technical-support group of the company 
that sold me the MaynStream. 

The people I spoke with told me that I 
should perform a low-level format on the 
hard disk drive, repartition it into its 
original configuration, and try again. 
I'm using DOS 4.01, and the drive had 
only one partition, so that was easy. 
After reformatting, I reinstalled DOS 
and tried again. I still got the same error 
message. 

I then brought the tapes to the techni­
cal-support people. They tried the same 
thing on one of their machines with the 
same result. Desperately-it is very pre­
cious data-I contacted some people who 
also use MaynStream tapes, but they had 
never encountered such problems. 

Is the data on the tape lost, or is there a 
way to restore it? I never had any prob­
lems before with the MaynStream, and it 
still works when I use the normal backup 
and restore utilities. What is the purpose 
of a backup system when you can't re­
store the data on it? 

Vereecken Luc 
Leuven, Belgium 

The good news is that your tape is prob­
ably recoverable. Unfortunately, it's go­
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ing to cost you gobs of money. Maybe I 
should explain why. 

There are two ways a tape backup sys­
tem can work. The file-by-file backup 
will walk through the file system and se­
quentially copy each file that it encoun­
ters onto a contiguous piece oftape. The 
file structure on the tape is created and 
maintained by the tape !Dftware and has 
nothing whatsoever to do with the com­
puter'sfile system The advantage here is 
that {f the original disk is lost, any ma­
chine, regardless of operating system, 
should be able to recover the data as long 
as its hard disk drive is big enough. 
Image backups work by scanning through 
the hard disk, sector by sector, and copy­
ing an exact image ofeach sector without 
regard to its contents. On a DOS ma­
chine, this will include the boot sectors, 
file allocation tables (FATs), directories, 
and files, as well as the location ofany 
locked-out bad sectors. To restore an 
image tape, the hard disk drive has to be 
formatted in the same way, with the bad 
sectors identified and locked out in the 
same way they were before. Otherwise, 
the tape !Dftware may try to restore data 
onto a bad sector that wasn't marked bad 
when the backup was made. 

Ifthe restore disk has a different geom­
etry or a different sector map than the 
original, the !Dftware won't be able to 
figure out where to put the data and will 
report the kind oferror you found. I sus­
pect that by reformatting the drive, you 
either marked additional bad sectors or 
freed up previously bad disk spots, there­
by making the disk look different than it 
was. 

To recover your tape, someone is going 
to have to restore all the sectors, deter­
mine what your drive geometry must have 
looked like, and reconstruct an entirely 
new disk based solely on the FATs and di­
rectory information stored on the tape. 
It's an elaborate process, and it 's not 
cheap. I spoke with Maynard techni­
cians, who, while sympathetic to your 
plight, couldn't offer any quick solutions. 

To answer your last question next, it's 
never been remotely obvious to me why 
anyone would offer an image backup pro­
gram when the chances of recovering 
data were so minimal. In fact, Maynard 
no longer provides an image backup facil­
ity with the MaynStream, and most other 
vendors have dropped them, as well. In 
the future, don't use the image backup fa­
cility-erase that !Dftwaref rom your disk 
and stick with the file-by-file stuff And 
to be doubly safe, use your !Dftware 's 
verification feature, or run a full tape 
verify to make sure that the tape is read­
able. 

The Maynard folks suggested that you 
might want to send your tape to one ofthe 
many file recovery services. They sug­
gested X-Late (P. 0. Box 161, Lake 
Elmo, MN 55042, (612) 770-8087) as 
one company you might try. Prices vary, 
but recovery costs could run up to $100 
per megabyte ofdata, depending on how 
muchworkisinvolved.-H. E. 

Sparing the Sperry 
I have a five-year-old Sperry 286 com­
puter. It has an EGA, a 5 1.4-inch 1. 2-MB 
floppy disk drive, and a 30-MB hard disk 
drive. The hard/floppy disk drive con­
troller circuit is on the motherboard. 

I want to add a 3 'h-inch 1.44-MB flop­
py disk drive. I have tried updating the 
installed Sperry DOS to MS-DOS 3.3 
and PC-DOS 3.3. In both cases, I could 
address drive B and do a DIR that sort of 
worked. But I could not make the 3 V2­
inch drive format a floppy disk no matter 
what I tried. Neither the Norton Utilities 
nor PC Tools would recognize drive B. 

I suspect the outdated BIOS chips, but 
because I deal primarily with generic 
clones, I have no idea where to look to 
find out. 

Could you help me with information 
on this upgrade? If new chips are re­
quired, I'd like to know where I can find 
them. 

Vern De Fehr 
Fresno, CA 

Due to the age of your computer, your 
suspicions concerning the BIOS ROM are 
probably correct. 

Sperry Computers was bought out by 
Unisys ( P. 0. Box 500, Blue Bell, PA 
19424). Unisys still supports Sperry 
computers. You can order parts by calling 
(800) 448-1424. The parts technicians 
will need to know the model number on 
the motherboard ofyour Sperry 286. 

-S. W. 

FIXES 

• Instant Recall 1.2 does contain "tick­
ler" functions. The features table in 
"Strictly for Personal Information" 
(September) failed to note that. 
• In the October article "A Knowledge 
Engineering Toolkit," we listed the Lon­
don address for Logic Programming As­
sociates. LPA Prolog and MacProlog are 
also available from Quintus Computer 
(1310 Villa St., Mountain View, CA 
94041, (800) 245-6442 or (415) 965­
7700) .• 
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The HP LaserJet ll/D laser printer offers low-cost printing for 
high-volume users. 

HP Does It 
Again for Less 

H ewlett-Packard’s Laser›
Jet IIID is its second 

printer with the HP PCL 5 
printer language and HP Reso›
lution Enhancement technol›
ogy. This 300-dpi, 8-ppm 
LaserJet is compatible with 
the III and IID and replaces 
the IID, according to HP. 

Like the IID, the IIID of›
fers double-sided printing and 
the same internal bit-mapped 
typefaces as the IIP (i.e., Cou›
rier and Line Printer). Two 
font-cartridge slots give you 
the option of plugging in 
fonts, typefaces, and Post›
script cartridges. 

Also like the IID, the IIID 
comes with two letter-size 
paper trays for an input ca›
pacity of 400 sheets. An auto›
matic envelope feeder is 
available for the IIID. In addi›
tion, the IIID comes with 1 
MB of memory and two slots 
for memory upgrade boards. 

HP’s Resolution Enhance›
ment technology adjusts the 
position and size of dots to 
smooth the jaggies of 300-dpi 

SupraDrive 500XPfor the 
Amiga. 

printing. The PCL 5 printer �
language uses Intellifont font›�
scaling technology from �
Agfa, which allows the printer �
to scale typefaces on the fly. �
Price: $3595. �
Contact: Hewlett-Packard �
Co. Inquiries, 19310 Prune›�
ridge Ave., Cupertino, CA �
95014, (800) 752-0900. �
Inquiry 1276. �

Hard Disk Drive 
Gives RAM 
to the Amiga 

T he SupraDrive 500XP 
for the Amiga 500 com›

bines a 20-MB hard disk 
drive and installed RAM. The 
drive consumes less than 4 W 
of power and does not require 
fans or external power, ac›
cording to Supra. 

The RAM is installed on 
the 500XP board in DRAM 
chips in configurations of 
0.5, 1, or 2 MB ofRAM with 
256K- by 4-bit DIP DRAM 
chips, or in configurations of 
2, 4, or 8 MB with an add-on 
RAM board using I-megabit 
by 4-bit DRAM chips. The 
drive plugs into the Amiga’s 
expansion port. 
Price: $679 for a minimum 
configuration (20-MB hard 

disk drive with 0.5 MB of 
RAM). 
Contact: Supra Corp., 1133 
Commercial Way, Albany, OR 
97321, (800) 727-8772 or 
(503) 967-9075. 
Inquiry 1277. 

Low-Cost Video 
Printer from Sony 

T he UP-3000 prints with 
256 levels of color from a 

palette ofover 16 million 
colors per pixel at more than 
500 TV lines of horizontal 
resolution in a 4- by 3-inch 
format. 

The printer has a one›
frame memory and uses RGB 
8-bit digital signal processing 
and advanced color-dye-trans›
fer thermal printing technol›
ogy. In normal scanning 
mode, the printer produces a 

picture about the size of a �
35mm photo on an A6 page. �
It has an RS-232C interface �
and accepts and outputs RGB �
analog, composite video, and �
S-video signals. �
Price: $3999. �
Contact: Sony Corp. of �
America, 9 West 57th St., �
New York, NY 10019, (212) �
418-9427. �
Inquiry 1278. �

An 8514/A 
VGA Monitor 

T he Viewsonic 4 is a 
multiple-frequency VGA 

monitor that has a multiscan›
ning frequency of from 20 to 
38 kHz and a presetting 
function. The monitor features 

auto-sizing controls and a �
nonglare 14-inch screen on a �
tilt-and-swivel base. �
Price: $599. �
Contact: Viewsonic, 12130 �
Mora Dr., Santa Fe Springs, �
CA 90670, (213) 944-3041. �
Inquiry 1279. �

Sony's U P-3()()() turns video to color hard copy. 
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DSP on the NeXT 

Click and Play 
from the 
MacJukebox 

The MacJukebox, which 
consists of an infrared in­

terface box, a Macintosh 
Plus, software, and cables, lets 
you remotely control your in­
frared peripherals (e.g., TVs 
and compact disk players). 
The interface box includes an 
infrared receiver, a transmit­
ter, and the connections to 
hook it up to the serial port 
of the Mac Plus. 

Using the software pro­
vided, you can control infrared 
peripherals with the click of 
a button after you've converted 
command sequences to 
macros, and you can link the 
macros to a set time or event. 
The software also gives you 
extensive organizing capabil­
ities, such as listing all your 
CDs by artist or song title. 
Then when you click on a song 
or series of songs, your selec­
tions will play in sequence just 
as on a jukebox. 
Price: $1599; without the 
Mac Plus, $599. 
Contact: DanCraft Enter­
prises, 5520 West I 18th Place, 
Inglewood, CA 90304, (213) 
643-8782. 
Inquiry 1284. 

T he QuintProcessor 
board can add up to 

67 .5 MIPS performance to 
the NeXT machine, accord­
ing to Ariel. The board fea­
tures five 27-MHz digital 
signal processors. The DSP 
chips are the same as those 
installed on the NeXT sys­
tem's processor. Four are 
used as slave processors for 
computation, while the fifth 
is an 1/0 processor that man­
ages DRAM, SCSI storage, 
and interprocessor commu­

nications. 
The Qui ntProcessor is 

compatible with Ariel's 
BUG-56, a debugger bun­
dled with the NeXT. 

The QuintProcessor has 
five DSP ports and can be 
connected to Ariel's digital 
microphone for recording 
and signal analysis. 
Price: $6995 . 
Cmtact: Ariel Corp. , 433 
River Rd., Highland Park, 
NJ 08904, (201) 249-2900. 
Inquiry 1287. 

Second Wave 's line ofexpansion chassis systems gives you the 
ability to expand your Mac Portable, Plus, SE, or II . With the 
Home Base, for example, you are able to add two slots to your 
Mac Portable. 
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Expansion Chassis 
Systems for Macs 

S econd Wave's line of 
Expanse expansion chas­

sis systems lets you add to 
your Macintosh. The Home 
Base, the chassis for the Mac 
Portable, fits under the ma­
chine and contains two slots 
for standard SE option cards, 
enabling you to get more out 
of your Portable when it's 
parked on your desk at home 
or in the office. 

Other Expanse chassis sys­
tems include the Plus, which 
adds four SE slots to the Mac 
Plus; the SE chassis, which 

adds four SE slots to the Mac 
SE; and the SE/30 chassis, 
which adds four NuBus slots 
to the Mac SE/30. Other chas­
sis are available for the Mac 
II family. 

All the chassis connect to 
the Macs through an interface 
card and cable assembly. 
Each chassis has a power sup­
ply, a cooling fan , and the 
slots. The NuBus chassis can 
accommodate internal disk 
drives, according to Second 
Wave. 
Price: Home Base, $995 ; SE 
Plus, $795; SE, $995 ; SE/30, 
$1295. 
Contact: Second Wave, Inc ., 
9430 Research Blvd ., Echelon 
II, Suite 260, Austin, TX 
78759, (512) 343-9661. 
Inquiry 1285. 

Speak into the 
Microphone 

Micro IntroVoice is a 
modular speech-process­

ing system that comes with a 
microprocessor and has the 
ability to recognize up to 
1000 words. The manufacturer 
reports a recognition accu­
racy of more than 98 percent. 

Micro IntroVoice listens to 
command or data input. It then 
responds by sending key­
strokes via the serial port and 
text to the on-board synthe­
sizer for audio prompting. 

The voice system works 
with any IBM PC or compat­
ible, according to the manu­
facturer. It comes with soft­
ware, sample vocabularies, a 
battery charger, and a serial 
cable. 

The NEC V-25 micropro­
cessor operates at 8 MHz and 
comes with l 28K bytes of 
RAM . 
Price: $1295 . 
Contact: Voice Connexion, 
8258 Kingslee Rd., Bloom­
ington, MN 55438, (612) 
944-1334. 
Inquiry 1286. 
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Operate your own BBS 
with the world's most popular, expandable, flexible 

Multi-User Online Bulletin Board System �
If you need multi-modem hardware: 

fodel 2408 consists of up to 8 Hayes­
itible modems on a single circuit card, 
the PC/XT/AT/386/486 family. Each 

lem operates independently at 
I 300/1200/2400 bps (automatically switching 

:ch the caller's bps rate). Built-in serial 
tre not COM-port based, so this card can 
st with other COM port hardware in the 
machine (drivers for software other than 
lajor BBS are not included but may be 
n). RJ-11 telephone cables are included. 
Class 4 (error correction) modems are 
ble as an option. 

MNP 
non-MNP Class4 

11\<ll LCI llJ' llLClllo 

A complete BBS software package for your 
PC, PS/2, Xl; AT, 386, 486, or compatible. 
Includes electronic mail with binary and 
ASCII file "attachments", SIG conferencing 
or "forum" areas with configurable security 
level access control, file upload/download, 
message keyword searching, "quickscans" for 
fast access to new messages, message and file 
"threading", real-time multi-user "chat" and 
teleconferencing, "classified ad" and "user 
registry" databases, etc. Also includes ac­
counting, Audit ltail, and timed usage-meter­
ing features, and hundreds of convenience 
features for the Sysop (System Operator), 
such as a full-screen configuration editor, the 
ability to import/export files to/from floppy 
without system shutdown, "SIG-Op" privi­
lege delegation, and much more. Supports up 
to 2 simultaneous users (from a database of 
thousands) on a single CPU. Works with stan­
dard Hayes-compatible COMl/2/3/4 internal 
or external modems, or with serial ports up to 
38,400 bps. Minimum RAM requirement 
512K. Minimum disk requirement20MB. Re­
quires PC-DOS or MS-DOS 3.1 or later. 

The Major BBS Standard Edition ..... $ 59 

When you're ready to expand: 

No LAN or multi-tasking OS necessary! Dou­
ble the number of simultaneous users that 
your system can support, from 2 to 4, or 4 to 
8, or any number up to 64 simultaneous users 
on a single CPU, for a flat $300 software 
license fee per doubling. The upgrade process 
is quick, automatic, and fully upward-compat­
ible - i.e. you can install an update or upgrade 
onto your existing system without disrupting 
any of your user account files, E-Mail mes­
sages, configuration variables, or any other 
aspect of your system. For up to 16 users, 
640K RAM is sufficient; above 16 users, more 
than 640K may be necessary. Prerequisite: 
The Major BBS (any edition). 
Users, per doubling (up to 64) . .. ... $ 300 

..:;-.vo .v/2 modems .... ' $ 1536 $ 1696 

2408 w/4 modems ..... $ 2090 $ 2388 

2408 w/6 modems ..... $ 2644 $ 3080 

2408 w/8 modems ..... $ 3198 $ 3772 

When you're ready for source code: 

With theC sourcecodetoTheMajor BBS, you 
can add 3rd-party software, such as The Major 
Database (a general-purpose, configurable 
database manager), various multi-player real­
time adventure games, dial-out utilities, global 
command utilities, accounting enhancements, 
and much more. Also, you can maintain your 
own copy of the BBS, or you can modify it to 
suit your own unique requirements. The Major 
BBS C source code package is fully docu­
mented, and it includes the Galacticomm Soft­
ware Breakthrough Library, plus all of the 

utility object libraries, linker control files, and 
DOS "batch" files you will need, along with a 
detailed Programmer's Guide. Works with 
lurbo C 1.5, 2.0, or 2.01, Turbo C++, or 
Microsoft C 4.0, 5.1, or 6.0. Prerequisite: The 
Major BBS Standard Edition. 

Standard Edition C source code ..... $ 285 

For the ultimate in 
file transfer flexibility: 
The File Library Edition of The Major BBS 
has everything that the starter system does, 
plus built-in ZMODEM, KERMIT, Super­
KERMIT, YMODEM-g, and YMODEM 
(batch) file transfer protocols. Also, it offers 
super-fast pre-indexed keyword file searches, 
library-wide searches as well as constrained 
searches, special file upload/download ac­
counting options, alternate DOS "paths" per 
sub-library, split paths for CD-ROM support, 
a transparent "DOS-only" sub-library option, 
and much more. This package is for you if the 
focus of your system will be the upload and 
download of large amounts of files. Yoo can 
easily upgrade from the starter system to the 
File Library Edition, without losing any of 
your data files or configuration work you have 
already done. Prerequisite: The Major BBS 
Standard Edition. 

File Library extensions ............ $ 199 
File Library C source extensions* ... $ 159 

Ifyou decide to offer 
online games and amusement'>: 
The Entertainment Edition ofThe Major BBS 
has everything that the starter system does, 
plus Quest for Magic (a multi-player interac­
tive text adventure game), Androids! (a multi­
player arcade-style ANSI-graphics game), 
Flash Attack (a futuristic tank and laser battle 
for multiple players with IBM PC's), and the 
Action Teleconference Link-Up, which in­
cludes private "chambers", action verbs (grin, 
wink, nudge, etc.), the ability to link to other 
systems for huge multi-system tele­
conferences, custom entry/exit strings, user­
configurable profiles, and much more. This 
Edition supports the Flash™ Protocol (where 
most of the game functionality is on the user's 
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