Dabd'y T SRR e LT ~ o (A Yt AT et ) B s N R W oo o o Ry

' NOVEMBER 1987 VOL.12, NO.13

B $3.50 IN UNITED STATES
$4.50 IN CANADA / £1.95IN UK.

A McGRAW-HILL PUBLICATION

. 0360-5280

THE SMALL SYSTEMS JOURNAL®

——e

FIRST IMPRESSIONS

Multifinder

QuickBasic 4.0

3 New Spreadsheets Compaq’s fastest,

MPWC Lets Mac II’s 68020 Shj smallest yet
=

e\

INDEPTH
Workstation Technolog



\

record used by Intr ana MsDos |}

= record

case Integer of
0: (AX,BX,CX.DX,BP,SI,DI,DS, ES,Flags: w.
1: (AL,AH,BL,BH,CL,CH,DL,DH: Byte) ;

end;

and um:'yped—file record }
-ecord
Handle: Word;
Mode: Word;
RecSize: Word:
Private: arrayll 26) ot B
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Program in the

fast lane with
Borland’s new

Turbo Pascal 40.




The fast lane is fas

ur new Turbo

Pascal® 4.0 is so

fast, it's almost
reckless. How fast?
Better than 27,000 lines
of code per minute. That's
much faster than 3.0 or
any other Pascal compiler
and the reason why you
need 4.0 today.

Pascal. The fastest
and the best.

If you're just now
learning a computer lan-
guage, learn Pascal. If
you're already program-
ming in Pascal, you're
programming with a
winner because Pascal is
the worldwide language
of choice. Pascal is the
most popular language
in university computer
science classes and with
computer enthusiasts
who appreciate Pascal’s
modern programming

structure. It's powerful,
coherent, easy to learn
and use—and with Turbo
Pascal 4.0—faster than
ever before.

Turbo Pascal:
Technical excellence

Commitment to tech-
nical excellence and

I
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superiority also means
commitment to detail,
however painstaking, and
that takes time. 4.0's pre-

decessor, Turbo Pascal
3.0 is the worldwide
standard, and with Turbo
Pascal 4.0, we've bet-
tered that standard. 4.0 is
clearly the world’s fastest
development tool for the
IBM® PS/2 series, PC’s
and compatibles—and the
world’s favorite Pascal
compiler.

4.0 breaks the
code barrier

No more swapping
code in and out to beat
the 64K code barrier.
Designed for large pro-
grams, Turbo Pascal 4.0
lets you use every byte of
memory in your compu-
ter. You paid for all that
memory, Now you can use
it freely.

For the [BM PS/2 and the IBM and
Compaq families of personal computers
and all 100% compatibles.

i I ! : S ' I want to upgrade to Turbo Pascal 4.0
® and the 4.0 Toolboxes

Registered owners have been notified by mail. If you are a registered Turbo Pascal user and
have not been notified of Version 4.0 by mail, please call us at (800) 543-7543. To upgrade if
you have not registered.your product, just send the original registration form from your manual
and payment with this completed coupon to:

Pascal 4.0 Upgrade Dept. Name
Borland International Ship Address
4585 Scotts Valley Drive City State

Scotts Valley, CA 95066
Zip Telephone ( )

This offer is fimited to one upgrade per valid registered product. it is good until November 30, 1987. Not good with any other offer from Borland. Please allow 4 to 6
weeks for delivery of Toolboxes.

Outside U.S. make payments by bank draft payable in U.S. dollars drawn on a U.S. bank. CODs and purchase orders will not be accepted by Borland.




fer than ever before!

(o VERSION

4.0 uses logical
units for separate
compilation

Pascal 4.0 lets you
break up the code gang into
“units,” or “chunks.” These
logical modules can be
worked with swiftly and
separately—so that an
error in one module is
seeable and fixable, and
you're not sent through all
your code to find one error.
Compiling and linking these
separate units happens in a

flash because your compil-
ing horsepower is better
than 27,000 lines a min-
ute.* And 4.0 also includes
an automatic project Make.

4.0°s cursor
automatically lands
on any trouble spot

4.0’s interactive error
detection and location
means that the cursor
automatically lands where
the error is. While you're
compiling or running a
program, you get an error
message at the top of your
screen and the cursor flags

the error’s location for you.

4.0 gives you an
integrated program-
ming environment

4.0’s integrated environ-
ment includes pull-down

menus and a built-in editor.

Your program output is

automatically saved and
shown in the output
window. You can Scroll,
Pan, or Page through all
your output and know
where everything is all the
time. Given 4.0’s integra-
tion, you can edit, compile,
find and correct errors—all
from inside the integrated
development environment.

You’ll never lose your
mind, because 4.0
never loses your place

Whenever youre-load4.0,
it remembers what you and
it were doing before you
left. It puts you right back
in the editor with the same
file and in the same place
as you were working last.

“Run on an 8 MHz 1BM AT.

“*if within 60 days of purchase this product does nol perform in
accordance with our claims, call our cuslomer service depariment, and
we will arrange a refund.

All Borland products are Irademarks or registered trademarks of Bor-
land International, Inc. Other brand and product names are irademarks
or registered Irademarks of their respective holders.

Copyright © 1987 Borland International, Inc. Bl 1159

Circle 37 on Reader Service Card (Dealers: 38)

Please check box(es) Sugg. Retail Upgrade Pricet Serial No.
O Turbo Pascal 4.0 Compiler $ 99.95 $ 39.95
O Turbo Pascal 4.0 Developer's Library 395.00 150.00
(Includes Turbo Pascal Tutor and all Tholboxes; must be ordered with Compiler)
O Turbo Pascal Tutor 69.95 19.95
O Turbo Pascal Database Toolbox 99.95 29.95
O Turbo Pascal Graphix Tbolbox 99.95 29.95
O Turbo Pascal Editor Toolbox 99.95 29.95
O Turbo Pascal Numerical Methods Toolbox ~ 99.95 29.95
O Turbo Pascal Gameworks 99.95 29.95
Total product amount $
CA and MA residents add sales tax $
Shipping and handling* $
Total amount enclosed 3
Please specify diskette size: 0O 5%” O 3%” Payment: O VISA O MC O Check O Bank Draft

Credit card expiration date:

caed* LI L o L 0 1 1 ¢ 1 & § 1 1 119 BM 11/87

“In US please add $5 shipping for each product ordered or $15 for the Compiler and Developer's Library. Qutside US please add $10 shipping and handling for each
product ordered or $25 for the Compiler and Developer's Library.

7o qualify for the upgrade price you must give the serial number of the equivalent product you are upgrading




Nows the time
for a fast decision:
Upgrade now to 40!

Compatibility with » [nteractive error
Turbo Pascal 3.0 detection/location
We've created 4.0 to » [ncludes a command line

be highly compatible with version of the compiler

version 3.0 and included a 4.0 also
conversion program and = Saves output screen in a
compatibility units to help window ,
you convert all your 3.0 = Supports 25, 43 and 50

lines per screen

programs to 4.0. = Generates MAP files for

i ; debugging
ngbhgh,ts of » Has graph units including
Borland’s new CGA., EGA, VGA, MCGA,
Turbo Pascal 4.0 3270 PC, AT & T 6300 &
. . Hercules support
5 Compl_les 21,000 lines = Supports extended data
per minute types (including word, long
= Supports >64K programs integers)
= Uses units for separate * Does smart linking
compilation » Comes with a free revised
= Integrated development Is\gllfggggé%gpmadsmet
environment
4.0 is all yours for only $99.95
Sieve (25 iterations)
- | TurboPascal40  Turbo Pascal 3.0
Size of Executable File 2224 bytes 11682 bytes
Execution speed | 9.3 seconds | 9.7 seconds

Sieve of Eratosthenes, run on an 8MHz IBM AT

Since the source file above & too small b indicate a ditference in compilation speed we compiled our GOMOKU program from Turbo Gameworks b give
you a true sense of how much faster 4.0 really is!

Compilation of GO.PAS (1006 lines)

| TurboPascal40 | Turbo Pascal 3.0 |

 Compiation speed | 22seconds | 36seconds |
Lines ber m/nute R - 27.436 o " 16;750’ o
GOPAS canpies o Wi MK - 60-Day Money-Back Guaranlee*;

For the dealer nearest
you or to order call

BORLAND  (300) 543-7543.

Circle 364 on Reader Service Card (Dealers: 365)
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Turbo Pascal 4.0 replacement, switcher, and multiprocessor boards.
XyWrite I1I Plus 169 BIX Product Focus: Accelerator Boards
Daily Wheel, Scientific Wheel, by Curtis Franklin Jr.
and Professional Wheel BIX users talk about what they want from accelerator
Hauppauge 386 Motherboard boards (and accelerator-board manufacturers).
Colorizer 1.0 177 Accelerator Boards for the Macintosh SE
. ' by Laurence H. Loeb
109 The New Generation: . Two 68020 plug-in boards that enhance the
MPW Compiler Lets Mac II’s 68020 Shine capabilities of the Mac SE.
by the BYTE Editorial Staff :
: o 180 Traveling Modems
The numbers are revealing . . . and deceiving. by Pete White
First Impressions These two units pack all the standard features
111 . QUiCkBASIC 4.0 ina very small size.
by G. Michael Vose 187 Three FORTRAN 77 Compilers
QuickBASIC finally delivers on the promise byDavid W. Burleigh
of its name. These compilers bring mainframe features to 8086-
119 Three New Spreadsheets and 80286-based microcomputers.
by Ezra Shapiro 196 High C 386
Products from Borland, Microsoft, and WordPerfect by Matt Trask
get set to take on the industry leader, Lotus 1-2-3. A C compiler for the 80386 world.
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Wintek’s smARTWORK?® is
used by thousands of engi-
neers to design printed-circuit
boards. Now Wintek intro-
duces HiWIRE, an electronic-
schematic program that is
easy to learn and use.

With a click of the mouse
. button, you can extract sym-
bols from our library of over
700 common components and
connect them with wires and
buses. You can also easily
modify the library’s symbols or
create your own by combining
labels, lines, and arcs.

HIWIRE Advantages

[ Easy-to-learn mouse/menu-
driven operation

[0 Complete documentation
and tutorial

[ Extensive TTL, CMOS, micro-
processor, and discrete-
component libraries

[0 Rubberbanding

Europe: RIVA Terminals Uid., England, Phone: 04862-71004, Telex: 859502/Australia: Entertainment Audio Ply. Lid., Phone: (08) 363-0454/Brazik: C

Introducing HiWIRE"

and rotating of symbols
[ Text-string searching
[J Multiple display windows
O High-quality schematics
from printers and plotters
1 Hierarchical-design sup-
port; netlist and bill-of-
materials utilities
[0 Schematic/layout cross
checking

[J 800 number for free tech-
nical support

System Requirements

[ IBM Personal Computer,
PC XT, or PC AT with 320K
RAM, parallel printer port,
2 disk drives, and DOS V2.0
or later

[0 IBM Color/Graphics
Adapter or EGA with RGB
color monitor

[J Microsoft Mouse

[ 1BM Graphics Printer or
Epson FX/MX/RX-series
dot-mairix printer, and/or:

[0 Moving, copying, mirroring,

[0 Houston Instrument DMP-40,
441, 42, 51, 52 or Hewlett-
Packard 7470, 7475, 7550,
7580, 7585, 7586 plotter

High Performance at Low Cost

At $895, HIWIRE delivers
quality schematics quickly
and easily. Youdon'tneed =
to guess whether or not HinRE -
isright for you. Our money-

~ back guarantee lets you try

it for 30 days at absolutely
no risk. Call (800) 742-6809
toll free today and put HIWQRE
to work tomorrow.

Wintek Corporation

1801 South Street '
Lafayette, IN 47904-2993
Telephone: (800) 742-6809

or in Indiana (317) 742-8428
Telex: 70-9079 WINTEK CORP UD‘ v

u sk

HIWIRE" Is @ frademark, and “smARTWORK".

“Wintek”, and the Wintek logo are registered
trademarks of Wintek Corporation.

E T Uda., Phone: [041) 224-5646




EDITORIAL

BYTE Gets Ready for 1988

“This month, we introduce a new and re-
organized BYTE, which will feature two
major changes. First, we are grouping
most product-related articles in a huge
new section called Products in Perspec-
tive. Second, we are spinning off the
former Best of BIX section into four
much larger machine-specific supple-
ments toBYTE.

We are excited about these changes be-
cause they will enable us to bring you a
richer variety of product information and
more individualized information about
your favorite machine or machines,
without compromising our traditional
depth.

Products in Perspective

This section examines the wealth and va-
riety of microcomputer products from
several different perspectives, including
those of the news editor, the technical
editor, the columnist, the highly quali-
fied outside reviewer, and the sophisti-
cated BIX user.

What’s New includes short items
based on product announcements. Each
issue will also have several Short Takes,
a new category enabling editors to share
their hands-on experience with a new
product without undertaking a full-scale
review. First Impressions includes
longer, more in-depth descriptions of
major new products, much in the manner
of our former Product Previews and
Product Descriptions.

Next comes a generous selection of
product reviews—new systems, new pe-
ripherals, new programming products,
and new applications programs—with
some enhancements. Some reviews of in-
dividual products will contain BIX user
comments made when the review was
posted on BIX before publication. These
comments help answer the most frequent
criticism of reviews—that they are just
one person’s opinion.

Starting with this issue, we will in-
clude a large Group Review each month,
a look at a group of products of one type.
This will be accompanied by the month’s
BIX Product Focus, a selection of com-
ments from the sophisticated computer
users of BIX on the same type of product.
Together, these two articles will give
each issue its main product focus.

Each Products in Perspective section
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will conclude with the insightful columns
of Jerry Pournelle and Ezra Shapiro.
Jerry covers a wide assortment of hard-
ware and software. Ezra’s column inves-
tigates applications software.

In Depth

The next section, In Depth, supplants the
old Theme section as the place in which
BYTE gives an in-depth look at one im-
portant topic each month. Possible topics
include such major subjects as specific
programming languages, optical storage,
computer graphics, operating systems,
simulations, telecommunications, artifi-
cial intelligence, and many more. The In
Depth section also includes a list of re-
sources, including products, related to
the month’s topic.

Features

The Features section provides articles on
a variety of topics in each issue. Steve
Ciarcia’s hardware projects, which al-
ways include a tutorial in the relevant
technology, will continue as a mainstay
of this section. There will also be looks at
innovative applications, new technology,
programming techniques, algorithms,
and many other topics. Major articles
about new products will, however, ap-
pear in Products in Perspective rather
than here.

BIX Highlights Expanded, Moved
You might say that we are moving BIX ma-
terial outside the narrow confines of the
Best of BIX. Although this section is disap-
pearing, information from BIX will still be
found in every issue of BYTE. Some of it
will appear regularly in the BIX Product
Focus. We will also draw on BIX for con-
tributions elsewhere in BY TE.

The original intention of Best of BIX
was as a temporary section from which
we would spin of f machine-specific sup-
plements. And this time has finally
come. Starting in January, you will be
able to order highlights of the month’s ac-
tivity in some of the major conferences.
Rather than getting only 2 to 4 pageson a
specific machine each month, you will
get 32 pages or more on your machine of
choice. You will be able to get these ex-
panded conference highlights in more
than one way.

First, and available immediately, we
are putting BIX conference highlights on
the listings disks we already sell. If you
order the listings on a Mac disk, for ex-
ample, we will include at least 32 pages
of Mac conference highlights along with
the listings. This is true for other types of
disks as well. The listings disks will keep
the same prices they have now—$8.95 to
$9.95 per month, or $69.95 to $79.95
per year.

Second, starting in January, we will
supply highlights from BIX in print each
month. These can be ordered separately,
as the Listings Supplement is now. The
pricing hasn’t been set for these.

A More Representative Reader Poll
We are replacing the BOMB, BYTE’s on-
going monitor box, with a random-sam-
ple survey of readers’ opinions each
month. We’ll ask readers to rate the arti-
cles in each issue, rather than relying on
the self-selecting sample that voted in the
BOMB. We still want to hear from every-
one who wishes to express an opinion and
will continue to read with care all letters
to the editor. If you're selected in the ran-
dom sample, we hope you’ll take the time
to give us your candid opinions.

We hope you will like these changes
and that they will help us better meet your
needs.

—Phil Lemmons
Editor in Chief
(BIX name “plemmons”)

Illustration by Robert Kaufman



ASYST "2.0...Superiority
Reflected By Its Performance

We Just Made The World’s Best Engineering

and Scientific Software ... Better!

With ASYST 2.0, we have taken the industry
standard in PC based scientific software and
expanded its formidable capabilities.

ASYST continues to be the only technical
software available for the PC and compatibles
which integrates data acquisition, data
analysis, statistics and astounding graphics
in a fully programmable environment. This
provides great flexibility and offers you
virtually limitless application opportunities.

ASYST provides its users with minicomputer
speed at PC prices. ASYST supports analog
and digital I/0 in foreground and
background operation on many popular
boards and its A/D is fast and flexible. The
IEEE-488 and RS-232 capabilities interface
some 10,000 instruments. The graphics
facilitate axonometric, cartesian and contour
plots. You can perform waveform, matrix and
polynomial analysis and a 1024-pt. complex
FFT can be done in less than 2.5 seconds on

ASYST is a trademark of Asyst Software Technologies, Inc.

an IBM-AT or compatible. In addition, the
software accommodates linear and non-
linear curve fitting as well as smoothing

... and that just scratches the capabilities
surface.

Now ASYST 2.0 has added these expanded
performance features:

* A/D rate of 130 kHz
(run on an 8 MHz, 286)
* Lotus® 1-2-3" interface
* Supports LIM expanded memory boards

* Overlay architecture for fully customized
systems

* Set-up menus for rapid and easy
configuration

* Support for new high-speed A/D boards

* Automatic command memory

* Dynamic arrays for programming
simplicity

* Intelligent on-screen help

IBM-AT is a registered trademark of International Business Machines Corp.
Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation

Circle 23 on Reader Service Card

Thousands of users feel that ASYST software
has no equal, in speed, power or flexibility.
ASYST 2.0 has widened the competitive gap
even further.

ASYST 2.0 makes your PC as powerful as a
mini while it unlocks your own personal
potential and expands productivity.

ASYST 2.0 includes free technical support for
60 days and a comprehensive Extended
Support Plan is available.

We would like to include you among our

ASYST User Group Members. Please call us
today for more detailed information.

1-800-348-0033

SOFTWARE TECHNOLOGIES, INC.

100 Corporate Woods » Rochester, N.Y. 14623
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Persoft. Emulations. Communications. Utilities. And Wow.

Presenting some products you probably already know and one that will
simply blow you away.

Our SmarTerm®line of PC-based emulations of DEC®, DG“’ and HP terminals
have earned acclaim as being state-of-the-industry by industry leaders. Digital
Review even proclaimed SmarTerm 240 as its 1987 Target Award winner for Best
Connectivity Software Product.

SmartMOVE? is the cost-efficient PC-to-the-rest-of-the-World commu-
nications package that doubles as a precise VT100 terminal emulator.

Referee®earned the Software Publishers Association's 1986 Excellence in
Software Award for Best Utility. Its also earned countless kudos from users for
keeping their RAM-resident programs under control.

Now there's IZE™. For you, IZE will open a new era of productivity at your
keyboard. Its textbase management and organization will give you greater vision.
When you see what our new IZE can do, you won't believe your eyes.

‘ So visit booth H8706 at this Fall's Comdex. If what we are showing knocks
you out, well just grab the smelling salts and fan you with a spec sheet.
In other words, don't miss what we have to show at the show. Period.

If you miss Comdex, use inquiry codes 50 (Emulation)and 51 (IZE), visit your dealer. or phone us at 608-273-6000.

€ 1987 Persoft. Inc. Al rights reserved. Persoft. SmarTerm. SmantMOVE. and Referee are registered trademarks of Persoft. inc. DEC and VT are trademarks of Digital Equipment Corporation. Data Ceneral is a registered trademark
of Data General Corporation.
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Actual unretouched screen 1m 3

Screen stars Wlth The Visible Edge.

What gives Princeton’s new generation of screen stars the Visible Edge is a screen
image of incomparable clarity and resolution. Where brilliant colors and infinite
shades of gray, with striking contrast and dimension, are commonplace.

The versatility of the Princeton family of monitors gives the new generation (and
present generation) of computers, the greatest autosynchronous horizontal/verti-
cal scan range combination available. The clarity of .28mm dot pitch. 1050x770
display resolution. And the entire spectrum of color, with the ease and comfort
that can only accompany an ergonomically designed monitor.

Experience a world of unlimited vision. And the technology that’s made our high
level of quality, service, value and performance, second nature. Experience the Visible
Edge. And see what we do best. For more information call (609) 683-1660 x 100.

PSC-28 PSM-03 ULTRASYNC MAX15

IBM PS/2 COMPATIBLE IBM PC/XTIAT & PS/2 Macintosh I COMPATIBLE

PRINCETON

GRAPHIC SYSTEMS
THE VISIBLE EDGE Circle 238 on Reader Service Card

601 Ewing Street, Building A, Princeton, New Jersey 08540 (609) 683-1660
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Staff-written highlights of developments

in technology and the microcomputer industry.

Tape-Access Technique Takes the Fast Track

to the Right Track

Scientific Micro Systems (Mountain
View, CA) has developed a new technol-
ogy that allows direct access to data
stored on tape. The company claims
Direct Tape Access (DTA) will speed
up access times by as much as 70 per-
cent compared to access when DTA is
not used. In a demonstration for Micro-
bytes, a sample tape-to-hard-disk re-
store operation of approximately 30
megabytes of data (consisting primar-
ily of dBASE and WordPerfect files)
took 8:01 minutes when DTA wasn’t
used. With DTA enabled, restoring the
same data took 2:24. The demonstra-
tion was done on an IBM PS/2 Model 30
and an Identica 60-megabyte tape
drive. SMS product manager Rick Lut-
trall was quick to note that DTA
doesn’t really improve tape-drive perfor-
mance; it just shortens the time it
takes to get to specified information.
The maximum tape-drive data-trans-
fer rate is 5 megabytes per minute.
DTA, described by Luttrall as a
‘“software formatter,” is implemented
on an add-in controller card and asso-
ciated software. Unlike conventional
“hardware-formatter” tape-drive
controllers, the SMS controller card
does not have its own micro-
processor. Instead, the DTA software
completely takes over the PC’s CPU
during tape-drive access and executes at
CPU rates. A DTA controller card it-
self is standard in that it handles inter-
facing and protocol conversion by

taking the PC bus and converting data to
QIC format (a standard set by the
Quarter-Inch Tape Committee).

The software used with the DTA
board lets users specify precise volumes
or disks to restore from tape (tape di-
rectories can be displayed on the
screen), since the software immedi-
ately locates the exact track where a
backup session started or ended. In
addition to incorporating special data-
location algorithms, the software is
optimized for specific microprocessor
structures—clock rate, wait states,
and so forth. (The type of PC is identi-
fied during the installation session.)

“DTA goes directly to the desired
data,” Luttrall said. It doesn’t look at
data it doesn’t need.” You can also
restore or save data from within applica-
tion programs via execution of DOS
command lines. With conventional tape
systems, data is stored sequentially;
if you want to access file 150, for in-
stance, the system must read through
files 1 through 149 first. With DTA en-
abled, you can go directly to file 150.

Initially, DTA will be implemented
on SMS’s new Identica 40-megabyte
tape drive and on existing Identica
60- and 125-megabyte tape drives. The
new internal 40-megabyte Personal
Tape System will be available for the
IBM PC AT and PS/2 for $599 and
$699, respectively. SMS will make DTA
technology available on an OEM
basis.

Beware the Low-Grade Printer Ribbon,

Repair Shop Says
Poor-quality replacement ribbons for
dot-matrix printers cause about 80 per-
cent of all printer problems, accord-
ing to Icon Computer Corp (Tustin,
CA), which specializes in repair of
personal computers and peripherals.
That’s what Icon’s repair data shows
after thousands of service calls.

“It’s very tempting to put in a rib-
bon that costs a third the price of a fac-
tory replacement,” said Phil Kohler,

president of Icon, “but in the long run,
the odds are that you’ll lose any sav-
ings because of repairs to the print head,
drive mechanism, or electronics.”
Kohler and Brad Pantoskey, vice
president of marketing at Icon, told
Microbytes that many inexpensive
ribbons cost considerably less than
OEM ribbons because they use dif-
ferent materials. Some plastic cases are

continued

Nanobytes

First, some notes from the
Let’s Get Militant Depart-
ment. . .. It’s time to give con-
trol of data back to the users, we
heard former Apple “software
evangelist” Guy Kawasaki tell a
Boston audience recently.
Three companies—IBM, Apple,
and Microsoft—*‘control what
you can do with your computer, ”
Kawasaki said. “I think that’s
wrong.” Users need ‘“‘nonpro-
grammer” access to ROMs and
a language that lets them easily
build fancy applications, he
said. Kawasaki cited the Mac tele-
communications package
MicroPhone, which lets you cus-
tomize your communications
package by using scripts, as “an
example of how software
should evolve.”. .. At the same
conference, we heard an execu-
tive from a big software house
espouse self-described “he-
retical” views not friendly toward
0S/2. He protested developers
being pressured to write for that
operating system. ‘“We have to
support this brain-damaged chip
[the 80286] for now and for-
ever. And the overhead [to do this]
is enormous. Why couldn’t
IBM just make a hardware retrofit
to a 386 and for all the com-
puters out there and make an
0S/386 that would allow a true
presentation manager?”’ He said
programmers ‘‘can’t write true
32-bit code for OS/2 because it
trashes the top 16 bits. We’re
writing for OS/2 to cover our
bets.” ... A few weeks later
and on the opposite coast, Micro-
soft chairman William Gates
wrote off skeptics of OS/2 and the
80386 as the same people who
didn’t want to switch from CP/M
to MS-DOS. As for other oper-
ating systems competing with
0S/2 because of new multi-
tasking software, Gates told the
Silicon Valley User’s Society,
continued
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“Nobody should confuse the true
multitasking of OS/2 with task-
switching, which is what you basi-
cally get with DESQview or
even Apple’s MultiFinder.” . ..
The TransLink board from
Levco (San Diego, CA) puts
Inmos Transputer chips (either
the T414 integer processor or the
T800 floating-point processor
running at 15 or 20 megahertz) in-
side a Macintosh II or SE.
Each card that plugs into the Mac
II’s NuBus slot can hold as
many as four Transputers, which
means that box can be fitted
with up to 20 of the powerful pro-
cessors. The SE package starts
at less than $2000, the Mac II ver-
sion at less than $2500. . . .
Atari UK has commissioned Peri-
helion Hardware Ltd. (Cam-
bridge, U.K.) to develop an
experimental coprocessor
based on the Transputer, sources
tell Microbytes. Perihelion will
work on an add-on box for the
Mega ST that contains a T414
chip. Specs call for a high-perfor-
mance graphics subsystem,
with 1024- by 768-pixel resolution
and a palette of 4096 colors.
Drawing will be hardware-assisted
by a custom blitter array. No
official word from Atari on when
such a machine might make it
to the market. . .. Meanwhile,
Perihelion Software Ltd.
(Shepton Mallet, Somerset, U.K.)
is at work on a new operating
system for the Transputer. Called
Helios, it will be a true distrib-
uted operating system, in which
the kernel resides on each
Transputer in a system. Helios
will be a message-passing sys-
tem, using the chip’s hardware
links as message channels, ac-
cording to a programmer working
on the project. . . . Graphic
Software Systems (Beaverton,
OR) is going to bring the por-
table Open Dialogue user-inter-
face manager from Apollo
Computer (Chelmsford, MA) to
the world of 80386 machines.
GSS will port Open Dialogue to
its version of X Window, GSS
X/386. The companies claim this
agreement will make Open
Dialogue a standard for designing
interfaces for applications run-
ning on everything from IBM PCs
to workstations. . . . And now a
continued

thinner and can warp as the print
head heats up, they said. When a case
warps, it can bind and strain the drive
mechanism, stripping gears or overheat-
ing a drive motor. Ribbon materials
sometimes don’t contain enough lubri-
cant and cleansing agent, the lack of
which can cause the print head to clog.
When a pin can’t move, there’s a
chance that the driving electronics can
be damaged, they said.

Icon is an authorized repair facility
for IBM, Epson, Compag, Okidata, and

Hewlett-Packard. With regard to the
reliability of the microcomputers that
Icon services, Kohler and Pantoskey
said that today’s systems are very com-
petitive from a maintenance stand-
point. The systems are “very reliable,”
with few problems like those with the
CMI hard disk drives that plagued the
IBM PC AT when it was introduced.
Because of the disks’ electromechanical
construction, drive alignment and
spindle speed are two things that should
be checked regularly, Kohler noted.
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Unix Workstations “Driving” IBM

Engineers “will all have the equiva-
lent of a Cray-1 on their desks within
this decade,” IBM Fellow Andrew
Heller told the American Society of
Mechanical Engineers at its recent
Computers in Engineering conference in
New York City. Citing dramatic cuts
in costs of memory and processing
power and the increasing speed of
graphics processing, Heller said that
“workstations are the most explosive
part of the computer industry.”

“The Unix workstation platform is
driving many of our decisions at IBM,”
said Heller, who is also vice presi-
dent of advanced engineering systems at
IBM. He pointed out that IBM’s Sci-
entific Division has been moved to the
Entry Systems Division to accelerate
the porting of IBM’s Unix operating sys-
tem, AIX, to the PS/2 Model 80.

“The PS/2 is an important part of our
product line,” said Heller, ‘“‘but visi-
bly slower” than the desktop systems
that will appear later in this decade.

(IBM did not display PS/2s at the con-
ference but emphasized its 3090
supercomputer processing family.)
Heller said there are “three truly
exciting” developments in computer ar-
chitecture: RISC, vector processing,
and multiprocessing. He projected that
“between 1985 and 1990, the price
per megaflop will drop by a factor of
100,” and clock speeds will approach
75 megahertz on CMOS processors, 500
MHz on ECL processors, and 3 giga-
hertz on GaAs processors. Distributed
systems with centralized data access
will no longer be a feature but a require-
ment in workstation systems, and
they’ll be used to design software so that
data-intensive parts of a program can
be executed separately from screen-
intensive parts, allowing applications
to transcend machine boundaries. “En-
gineers won'’t need balsa wood or
clay anymore. You'll be able to visual-
ize, design, and develop a model
directly on the computer.”

Fattened Memory Spec Beefs Up DOS,

but 0OS/2 It’s Not

When Intel, Lotus, and Microsoft an-
nounced the new version of the LIM Ex-
panded Memory Specification, they
took a step that could add years to the
life of old MS-DOS. LIM EMS 4.0,
a significant revision of EMS 3.2, allows
multiple applications to run simulta-
neously in expanded memory and in-
cludes the capability to execute pro-
gram code in expanded memory. Those
features were originally developed by
AST Research for the AST/Ashton-
Tate/Quadram Enhanced Expanded
Memory Specification (EEMS). AST
Research said it would support EMS
4.0, thereby unifying the two specs.

The new spec stretches the ex-
panded memory limit from 8 to 32
megabytes. Other features include

multiple page-mapping, dynamic mem-
ory allocation, naming of data

handles, and “far jump” and “far call”
simulation. Rob Shostak, who helped
develop Ansa’s Paradox, said the far
calls and jumps are significant, “be-
cause you can now write programs that
reside in expanded memory and don’t
have to rely on overlay mechanisms that
reside on disk.”

EMS 4.0 includes over 40 new
functions and subfunctions for software
developers and greatly increases the
flexibility of expanded-memory applica-
tions. Current software applications
running under EMS 3.2 or EEMS are
upwardly compatible with EMS 4.0,
but they will have to be redesigned to

continued



Pre-shrunk.
Pre-fitted.
e-thunk.

When you buy a Ven-Tel modem, you buy 12 years of well thought
out, innovative technology that’s custom-tailored to your needs.

Like the PC Modem Half Card, the first modem ever shrunk to
fit into a short slot, so you’d have anotherlongslot for more memory
or other functions.

And our “pre-fitted” 2400 baud modem—
the only 2400 that lets you double your
transmission speed without reconfiguring
your PC, buying new software or
- changing switches.

Another thing: other modems
have 300 or so working compo-
nents, ours have 70. That means

they use less energy and generate
less heat—the main cause of PC
malfunctions.

Even so,we back every Ven-Tel

modem with a free five-year warranty. No

other major manufacturer even comes close.

So when the Ven-Tel modemyoubuy off the shelf seems

like it was custom made for your office, don’t be surprised. It was.

lendel

Modems

Our free 24-page booklet, “How To Select The Correct Modem;’ contains specific information
about our full line of modems.To request your copy, call 800-538-5121.
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report on what we remember see-
ing at MacWorld Expo in Bos-
ton: long lines, big crowds, big
monitors, more big monitors,
lots of upgrades, T-shirts saying
IBM (I Bought Macintosh),

and a sign promoting ‘‘multiuser
desktop accounting” that
prompted one observer to inquire
as to other locations, besides

the top of a desk, where account-
ing might be done. . . . Happy
Anniversary to the Intel 4004,
generally considered the first
microprocessor. The chip made
its commercial introduction 16
years ago this month.

take full advantage of 4.0’s new
features.

What does EMS 4.0 mean to those
who are considering the forthcoming
0S/2? Although EMS 4.0 allows
more powerful applications to run under
DOS, it is not an even swap for OS/2.
In contrast to the large linear-address
space of OS/2, EMS uses small por-
tions (64K bytes) of memory at a time.
Touse an analogy provided by
Shostak, you can think of EMS as pro-
viding a “small window on a sea of
memory. You can use only one window
at a time [64K bytes per window].”
According to Shostak, “EMS is great for
spreadsheet applications, because
they don’t require a lot of code space.”

David Reed of Lotus Development
Corp. said Lotus 1-2-3 Release 3
(scheduled for shipment in the first

quarter of 1988) will support both EMS
4.0 and OS/2. “Seven million Lotus
users can turn to EMS 4.0 and good old
DOS 3 and get all the new features of
Lotus Release 3 running under 0OS/2,”
said Reed.

For large programs requiring a large
address space, however, performance
would be very slow using expanded
memory. Steve Ballmer of Microsoft said
that “OS/2 provides a uniform address
space and interface features that will never
be duplicated by MS-DOS.” Robert
Carr, chief scientist at Ashton-Tate,
agreed, saying that his company is tak-
ing a “high-fork and low-fork strategy.
On the low fork (MS-DOS), we’ll pro-
vide a consistency of user interface and
data exchange, but many of the high-
technology features of OS/2 won’t be
available on MS-DOS.”

Controller Chips Add More Zip to SCSI

In an effort to squeeze greater perfor-
mance from microcomputer devices that
use SCSI I/O ports, Logic Devices
(Sunnyvale, CA) and Adaptec (Milpitas,
CA) have developed high-perfor-

mance SCSI controller chips that can
more than double current data-trans-

fer rates. While common SCSI data
transfers are generally considered to

be from 800K bytes per second to about
1.5 megabytes per second, the new
generation of controllers will increase
data transfers to as much as 4 or 5
megabytes per second.

“SCSI is about to explode,” Logic
Devices spokesperson Joel Dedrick told
Microbytes, “‘and workstations will
be the key because they need perfor-
mance. As companies like Apple try
to milk higher performance out of com-
puters like the Mac, data-transfer-

rates issues become very important. For
the Mac to move from doing trivial
applications, like conference-room lay-
outs, up to sophisticated applications,
like printed circuit board layout, greater
transfer rates are imperative.”

Getting higher SCSI performance
isn’t just a matter of plugging a new con-
troller chip into the Macintosh
motherboard, however. A SCSI chip
must be inserted into both the micro-
computer and the external device before
higher performance can be achieved.

In most instances, the handshaking

structure of the SCSI protocol will

allow a direct substitution. “The entire
reason for SCSI protocol in the first
place,” said Dedrick, “is for a device
manufacturer to improve perfor-

mance without changing the hardware or
software.”

The Logic L5380 SCSI controller
chip is designed to be a direct substitu-
tion for the NCR 5380, the controller
Apple uses in the Macintosh. A design
engineer for Dual Systems (Berkeley,
CA), one of the beta test sites for the
L.5380 and a company that currently
manufactures an NCR 5380-based SCSI
interface controller card, told Micro-
bytes that the maximum throughput mea-
sured using the NCR chip was 0.63
megabytes per second. After substituting
the L5380 chip (and modifying a de-
lay line), measured throughput on the
same card was 1.12 megabytes per
second. The spokesperson went on to
say that Dual Systems would more
than likely be switching to the Logic
Devices controller chip'in the near
future.

The 68-pin Adaptec AIC-6250, on
the other hand, operates at asynchronous
data-transfer rates of 3 megabytes per
second. The manufacturer claims, how-
ever, that a transfer rate of 5 mega-
bytes per second is possible with syn-
chronous communication. Adaptec
further claims that, when operating in a

computer across a 16-bit memory

bus, the AIC-6250 can transfer data at
up to 20 megabytes per second. Ac-
cording to the company, the AIC-6250
provides all the functions necessary

to implement a standard SCSI interface
in a host computer.

Adaptec also recently introduced
what it claims is the personal computer
industry’s first intelligent multitask-
ing AT-to-SCSI host adapter, the AHA-
1540. The company claims the AHA-
1540 will enable clone makers to
challenge the speeds of IBM’s Micro
Channel architecture. Adaptec says the
adapter is ideal for 80286- and
80386-based multitasking, multiuser
machines running under Unix or
Xenix. Across the AT bus, the AHA-
1540 will support synchronous trans-
fer rates of 5 megabytes per second
(asynchronous rates of 2 megabytes
per second) with burst rates of up to 10
megabytes per second. Standard AT
hard disk controllers transfer data at
160K bytes per second.

The AHA-1540 is intelligent in
that it automatically distinguishes be-
tween synchronous and asynchronous
peripherals and adjusts itself accord-
ingly. Up to 255 simultaneous tasks
can be performed through a programma-
ble “mailbox” system (threads)
through which the host communicates
with the I/0 subsystem.

TECHNOLOGY NEWS WANTED. The news staffat BYTE is always interested in hearing about new technological and
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing
and want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Micro-
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458.

14 BYTE - NOVEMBER 1987

Circle 319 on Reader Service Card —



For about $5300, you could own an [BM PS/2 Model 60. But for as little as $1100, you
could own a Wells Amerlcan Ax Star® that can outperform it. Of course, for nearly the same
money as an A Star, you could also own any number of Asian built no-name clones.
But then you wouldn’t be getting the exclusive ownership advantages that only
the Ax Star offers. Advantages like an 80286 CPU that runs the new MS OS/2 operating
system and can also run at 6, 8, 10, 12, 14 and now...16 MHz! And you wouldn't be
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions
asked money-back guarantee. Oh, and there’s one more little item you wouldn't get...

- peace of mind. Wells American has been making microcomputers longer than IBM!

In fact, we've probably been making microcomputers longer than anybody!

But hey, who are we kidding? Not everyone cares about quality, reputation, support or
serviceability. That's why there are mail-order houses. And, as hard as it is to believe, not
everyone cares about money or performance. Maybe that’s why there's IBM (and
Compag?..and all the others). But, for computer users who do care, there is, fortunately,

a vendor who also cares.. Wells American. And, wed like to prove it to you. Call us with
the page number of this ad. It's worth a big discount on your next A% Star computer system.
Call today. 803/796-7800. This offer is limited.

"’ > Wells American,

Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169 . 803/796-7800 « TWX 510-601-2645

IBM, OS/2 and PS/2 are trademarks of International Business Machines Corporation.
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“ I'm told they don’t throw many
parties down in DP.

- Sol asked Doug to come up to ours. Doug’s
the real brains behind our new 3B system. He's
the reason our computers can now talk to the
IBM 1n Accounting and the DEC in Manufac-
__ tuning. If you know anything about DE, that

U5 amounted to doing business across the Berlin
% Wall. Doug had a brainstorm and suggested
) AT, Thezr approach is standardizing commumni-
LS cations between different systems. I donthave to -
tell you that’s opened some doors around here. We
owe Doug a lot.

 AIET comes ktbmkugb. ’,

L

L

AThe ATST 38 Computers

A1 now offers a full line of departmental workgroup
computers serving up to 300 users. Arich library of sy
- applications software includes host connectivity, ¢
~ tools, programming languages, database manage
~and a world of other UNIX® System programs. -
LAN standards: Intertaces to Ethernet®, ATT ISN,
STARIAN Network, DECnet** and more put different depart-
ments in touch. A
Industry standards including IBM+ 3270, SNAT, BSC
“and X.25 link mainframe, mldrange and micro environ-
ments.
, Communications software moves data lmmparently
betwecn applications via packages like LU 0.2, ATKT Document
Exchange and others. Por the full story on ATT's surprismg 3B
_ Computers, call now: 1 800 247-1212.
From equipment to networking, fmm computers 10
communications, ATRT is the right choice. :

*Ethernet is ademarkof Xerox Corp.
. stered wademark of Digital Equipment Corp
ered trademark and SNA s a rademark of latery
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Ada Compiler Update

I would like to correct a couple of errors
and misconceptions in “Ada Moves to
Micros” by Namir Clement Shammas
(July).

First, Mr. Shammas reviewed version
1.6.1 of Janus/Ada. Version 1.6.2 has
been available since the end of January.
The major new features in version 1.6.2
are enumeration I/O and aggregates. It
also supports code trimming (which
removes unused subprograms from your
result code). The compiler speed was in-
creased, the code generator was im-
proved, and various bugs were removed.

The implementation of exceptions was
complete in both 1.6.1 and 1.6.2. Addi-
tionally, in table 1 under the “Generics”
heading, the “No’’s should be *“Yes’s,
and the “Yes”s should be “No’’s. The
use of the /Z (optimize) option on the
compiler and the /T (trim) option on the
linker make a big difference in the code
size and a small difference in the running
time. Both these options are available in
version 1.6.2, and /Z was available in
version 1.6.1.

In his conclusion, Mr. Shammas states
that Janus/Ada is useful for novice pro-
grammers, but that it costs too much. We
offer two other packages, and both con-
tain essentially the same compiler as the
reviewed D-Pak. Novices can purchase
our introductory C-Pak, which costs
$99.95, or they may prefer the additional
capabilities of our ED-Pak, at $395.

We are in the process of submitting the
compiler for validation. The validated
version of Janus/Ada should not be sig-
nificantly slower compiling in any of the
tests found in the review than version
1.6.2, because all the time-consuming
features are already implemented. The
features not implemented can’ affect the
compiler speed only if they are used.

Randall L. Brukardt

Director, Technical Operations
R.R. Software Inc.

Madison, WI

Statistical Errors

On the whole, the comparative review
*“Statistics on the Macintosh” by Richard
S. Lehman (July) was informative, bal-
anced, and objective. However, the first
four tables that accompanied the article
contained many factual mistakes about
our product, Systat version 3.0.
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and Review Feedback

First, the price is correctly stated in the
text as $595 but incorrectly in table 1.
Second, Systat has a capacity of 200 vari-
ables, not 100, except in the data editor.
Finally, the tables incorrectly stated that
Systat does not provide Z-score transfor-
mations; the descriptive statistics mini-
mum, maximum, and standard error;
paired t-tests; beta coefficients in regres-
sion; correlation I/0; the Durbin-Watson
statistic; the Mann-Whitney U test; or the
Wald-Wolfowitz runs test.

Systat is now shipping a new release,
Systat version 3.1 for the Macintosh,
which provides a more complete Macin-
tosh interface, a wide range of high-reso-
lution statistical graphics, and optional
support for 68020 and 68881 machines.

David Koepke

Director of Statistical Research
and Development

Systat Inc.

Evanston, IL

Sort Subjects

After having read ‘“‘Sorting Out the
Sorts” (July) and “Search and Destroy”
(August) by Dick Pountain, I would like
to make several comments. To begin, I'd
like totry to shed some light on the ques-
tion of why DOS Sort runs slower than
Usort.

Let me assume DOS Sort is a quadratic
time algorithm, as asserted in “Sorting
Out the Sorts.” Judging from the PC-
DOS version 2.0 documentation, the
largest file that can be used with this utili-
ty is 64K bytes. I think it is a reasonable
guess to say that DOS Sort is probably an
internal sort. At this point, it is safe to say
that the crux in comparing Usort and
DOS Sort lies in the number of compari-
sons made. One must be reminded by an
implication that was made that the com-
parison as to why DOS Sort does not per-
form as well as Usort may be improper.
Specifically, neither DOS Sort nor Usort
tackles the same problem, properly
speaking. In any event, I’d expect that the
DOS Sort utility is in fact an array sort
(as opposed to Usort, which uses dynam-
ically allocated lists). DOS Sort will
make about O(c(n**2)), where ¢ is about
1/4 to 1/2, comparisons on the average
and about O(k(n*%2)), where k is about
3/4 to 3/2, array element moves. For
those interested, the constants are used in
a more general way than they should be,

but the values do serve to provide some
idea of the approximate overhead in-
volved with DOS Sort.

But what about Usort? Certainly it is a
quadratic algorithm like DOS Sort. How-
ever, since Usort uses a hash table with
26 linked lists (one for each letter of the
alphabet), the average, expected number
of compares for an element at any one
time will be n/26. That is to say, unlike
DOS Sort—which must go through its en-
tire list of elements to correctly place an
element—Usort, by virtue  of its hash
function, “knows” where to begin its
search. It is clear that inserting an item
into the proposed hash table will take
constant time (once the correct position
has been located). You can make a rough
estimate that Usort will make about
0((n*%2)/26) compares on the average -
and about a linear number of element
moves (to account for the insertion of all
the items into the hash table). Of course,
there is always the consideration of word
frequency and the like, but I think the il-
lustration of the overhead involved indi-
cates why Usort may run faster than DOS
Sort.

My final comments to these articles
are directed to the choice of data struc-
tures for this problem. It seems to me that
splay trees (Robert Tarjan’s term for self-
adjusting binary search trees) would be a
more appropriate data structure for the
book-indexing problem. As pointed out,
certain words are used more frequently
than others. With splay trees, you can ob-
tain logarithmic amortized time bounds
on the search and insertions. Further,
splay trees will adapt to changes in the re-
quest patterns for various items in the
tree. This property makes it especially
useful in dealing with the boring part of

continued
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Some nine-wire dot matrix printers hide from the competi-
tion. Not the new Citizen~MSP-50.

With the ability to handle all types of paper, top or bottom feed,
and a convertible push or pull tractor, it figured it was the best. How-
ever, another printer had designs on the title.

So the MSP-50 relied on its high speed, up to 300 cps, to crush
the competition. But it wasn’t enough. Feature by feature these two
contenders battled. Quiet mode. 240 dpi graphics. Color capability.
Choice of fonts. Front panel feature controls. Even compatibility with
most major software. They were equal. Finally, the MSP-50 put its
80-column print width on the line. Unfortunately, the other machine
offered 136.

Whatwas the other machine? The new Citizen MSP-55.Which
just goes to prove that if you want to be considered one of the best,
you have to be a Citizen in good standing,

For more information call 1-800-556-1234, Ext. 34. In California
call 1-800-441-2345, Ext. 34. =

©1987 Citizen America Corporation. — C I T I Z E N

Citizen and the Citizen logo are trademarks of

CitizenWatch C o, Ltd. Printers that run like clockwork.

I

.
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Tandy Printers:
Because there is
no better value.

The New Tandy’ LP 1000

Laser Printer

A breakthrough in
typeset quality
desktop publishing,

Affordable desktop publishing has
arrived! The laser-sharp clarity of
the new Tandy LP 1000 rivals
professional-typeset quality. The

LP 1000 quietly produces 300 x 300
dots-per-inch resolution at up to six
pages per minute. Front-panel con-
trols allow you to select fonts and
type styles, and optional download-
able custom fonts are available. The
LP 1000 is Tandy, IBM® and HP La-
serJet Plus® compatible. A Cen-
tronics parallel interface is included,
and the LP 1000 does not require a
special controller board. Come see
the Tandy LP 1000 Laser Printer
today—only $2199. (26-2804)

Radioe fhaek

Price applies at Radio Shack Com-
puter Centers and participaring stores
and dealers. IBM/Reg. TM IBM
Corp. HP LaserJet Plus/Reg. TM
Hewlett Packard.
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The Technology Store”

A DIVISION OF TANDY CORPORATION
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the problem. Nevertheless, splay trees
can be used to speed up the hash table
proposed. Essentially, the main data
structure as proposed can be kept. The
list-node record definition must be
changed to have left and right list-node
pointers rather than just the next pointer.
Inserting something into the correct
hash-table location is a matter of splay-
searching the tree at the correct location.
Once the splay-search process is com-
pleted, depending on whether the item to
be inserted is less than or greater than the
root node, make the root node its left or
right child. You can modify the proce-
dure SquirtOut in the following way:

{ Recursive InOrder Binary Tree
Traversal version of SquirtOut }
PROCEDURE SquirtOut (1list:nodeptr;
VARoutfile:text);
BEGIN
IF 1ist<>NIL THEN
BEGIN
SquirtOut(list~.left,
outfile);
Writeln(outfile,
list”.info);
SquirtOut (1ist”.right,
outfile);
END;
END;

As aresult of using the binary search tree
structure, you can obtain the following
properties useful for the book-indexing
problem:

1. Searches and insertions are done in
logarithmic time.
2. Binary searches are inherent in the
data structure. (This particular fact is ex-
tremely appropriate to the problem posed
in “Search and Destroy. )
3. SquirtOut runs in linear time.
4. The search and insertion procedures
for splay trees are conceptually easy to
develop and easy to maintain (unlike their
classical counterparts).

Andrew M. Liao

Leonia, NJ

I loved the article ‘“Sorting Out the
Sorts” by Dick Pountain. However, he
made a mistake in assuming that Usort
would be more I/0-bound. First, every
system has an I/O buffer for the disks,
which I would estimate in MS-DOS is
perhaps 1K byte. (I wouldn’t know for
sure, since  own an Amiga, which allows
you to change the buffer size for each disk
drive.)

Anyway, the read file time should be
about the same for both. But since his in-
genious method weeds out all duplicates,
the write time will be significantly re-

continued



Print Master
lets people share printers

Get the most out of your
expensive resources —your
people, your computers and your
printers —with Print Master by
BayTech. Not only doesit let your
people and computers share all
of your printers, its buffer keeps
them working instead of waiting.

Easy to set up,
easy to use

Initial setup is menu-
prompted and allows you to
configure Print Master to your
application. You decide which
ports areinput and which are
output. You also set such
functions as baud rates,
handshaking, timeout, how
you select a printer, ete.

After setup, you simply
cable Print Master between your
computers and printers, and
you're ready to go. BayTech’s
Memory Resident Program lets
your PC users select printers via
function keys that correspond to
a menu window.

Circle 32 on Reader Service Card

Print Master keeps
everything running

All users can send data
simultaneously to Print Master’s
dynamically allocated buffer,
keeping your people and com-
puters working. This first-in-
first-out buffer also sends data
to all printers simultaneously
to keep them running at full
capacity. The buffer size? A big
512K that’s expandable to
one megabyte.

Eleven models with
serial and parallel

An advantage of Print
Master is its flexibility: Any
port can be a computer port
or a printer port. Choose from
eleven models with different
combinations of serial and
parallel ports. Print Master
internally converts serial to
parallel and vice versa on
combination serial/parallel
models. Six ports, $795. Eight
ports, $895. Ten ports, $995.

Non-buffered models from $:3:39.
GSA pricing available.

Want details?

Contact your dealer or
Bay Technical Associates for
information about Print Master
and BayTech’s complete line of
data communications products,
proudly made in the U.S.A.

Bay Technical Associates, Inc.
Data Communications Products Division
200 N. Second St., PO. Box 387
Bay Saint Louis, Mississippt 39520
Telex 910-333-1618 BAYTECH
Phone 601-467-8231 or

800-523-2702
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OUTSTANDING
SOFTWARE

For IBM PC’s and Compatibles
PER PER
1 $350 DISK $300 DISK |
Small Quantities For Ten or More

SHIPPED WITHIN 24 HOURS!
Satisfaction Guaranteed or Money Back!

(] BUSINESS 1—EZ-FORMS business form
I generation, completion and printing program. I
("] CAD 3—The PC-Flow 1.0 computer aided flow-
I chart generation program. Color graphics required.
(5] COMM 4a,b,c,d,e—(s disks) Join the world of
sysops with RBBS Bulletin Board System 14.1D.
[2) DATABASE 1a,b—(2 disks) File Express 3.8
I menu driven general purpose database manager. I
I ["] EDUCATION 1—Interactive DOS tutorial for new
PC users. Makes learning DOS painless.
I [2] FINANCE 1a,b—(2 disks) PC Accountant 2.0 I
personal bookkeeping and finance management.
I [] GAMES 1—3-D Pacman, Kong, Spacewar, Janit-
Joe, futuristic Flightmare and more. Color required.
I (] GAMES 2—Qubert, Pango, Centipede, dun-
I geons and dragons style Zoarre, etc. Color req. I
[] GAMES 3—Blackjack with customizable rules,
I Armchair Quarterback (you call plays), and more. I
(] GAMES 4—sStar Trek, the Castle adventure
game, and the original Colossal Caves Adventure. §
[] GAMES 5—The Hack adventure game from the E
universities. Like Rogue, only much richer., P
['] GAMES 6—Pinball, Othello, Dragons, Sopwith
I (fly a Sopwith Camel) and more. Color required. I
I [2] INFO 1a,b—2 disks) Cooking recipes database I
with keyword/ingredient retrieval. Add your own.
I [2] MUSIC 2a,b—2 disks) PianoMan 3.0 polyphonic I
music recording and playback program.
I [] ORGANIZER 1—DeskTeam, a Sidekick clone,
and the Judy personal calendar program.
[C] PRINTER 1—Resident print control and font
I utility, intelligent spooler, banner maker, and more.
[] SIMULATION 1—Maze making program, MIT's
I Life simulation, starfields, etc. Color graphics req.
[J UTILITIES 1—A collection of invaluable general
purpose DOS utilities. An absolute must for all.
[] UTILITIES 2—More invaluable DOS utilties in-
cluding screen burnout, ram disk, and more.
[] UTILITIES 3—A comprehensive set of debugging
I and diagnostic utilities for monitoring your computer. I

NEW RELEASES/UPDATES

I [] BUSINESS 2—Expressgraph business graphics.
Chart your data and find trends. Color graphics reg.
I [2] CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced
painting and Altamira object oriented design. Color.
[2] CAD 2a,b—(2 disks) DanCadad, an advanced
2D/3D drafting program w/animation. 640K, color.
I [2] COMM 2a,b—(2 disks) Procomm 2.42, an excel-
I lent modem program with terminal emulation.
[] EDUCATION 3—PC-Fastype 1.20 typing tutor,
ideal for beginners and advanced students alike.
[2] FINANCES 3a,b—(2 disks) Express Calc 3.12,
a powertul and user friendly spreadsheet program.
[] GAMES 8—striker helicopter attack and Risk, the
I game of world domination. Color required.
I [] GAMES 12—Backgammon (play the computer)
and Wheel of Fortune based on the gameshow.

i
|
|
i
|
|
|
1
i
I [] GRAPHICS 1—Record and play back screen im- I
1
|
|
1
|
|
|
|

ages! Excellent for demo, etc. Color required.
I GRAPHICS 2a,b,c—(3 disks) An excellent 3-D
surface modelling and shading program. Color.
[2] INFO 2a,b—(2 disks) Zip-Phone, national
areacode/prefix to zip-code cross reference.
| [2] LANGUAGE 3a,b—(2 disks) The A86 3.09
I macro assembler and debugger for 8088/86/286s.
[2] SHELL 4ab—(2 disks) Automenu and HDM |
I 4.04 hard disk prog. for custom full-screen menus.
[J UTILITIES 5—Hard disk utilities for verifying, for-
matting, parking and optimizing your disk drives.
[J UTILITIES 6—Advanced utilties including
I Mark/Release (remove residentprogs w/o reboot!)
I [] UTILITIES 7—More advanced utilities including
Masterkey (undeletes files from hard disks).
I [2] WORD 1a,b—(2 disks) PC Write 2.71, a poweriul
word processing system w/spell checker, laser supt.
I Most software listed is shareware or user-supported.

|
1 MicroCom Systems Cost of items 1
3673 Enochs Street Shipping $3.00
[ Santa Clara, CA CA res tax
1 95051 Total encl. i
(408) 737-9000 @
L Mon-Fri 7am-8pm, Sat-Sun 8am-5pm
NN NN BN BN BN BN BN BN e e .
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duced. Using the Brown University Cor-
pus, which contains 1,012,801 words,
the top 20 words alone account for over
30 percent of the total. His sort is still a
0(N?), but it’s on such a smaller number
of words that the O(N xlog,N) has almost
no chance to compete. (I am assuming
Microsoft is using some variant of the
Quicksort.) Which would you rather
sort, 20 words at O(N?), or 300,000 at
0(Nxlog,N)? I realize that the frequen-
cies decrease as you move down the list,
but even without the count, it is easy to
see that his output file will be considera-
bly smaller. Also, as the size of the input
file grows, the size of the output file will
probably grow only at an inversely expo-
nential rate. In other words, the bigger
the file, the more advantage Pountain’s
method will have, and his times show it.
Also, he will be able to process input files
of much larger sizes than the 63K-byte
limit of the MS-DOS Sort utility. This is
a very impressive piece of work!
David Harvey
Salt Lake City, UT

In “Sorting Out the Sorts,” Dick Poun-
tain asks how his Usort program can be
an order of magnitude faster than the MS-
DOS Sort utility. There are two possible

T answers.

First, programs written for specific ap-
plications are always faster than general
solutions. For instance, a Turbo Pascal
program is going to average a set of num-
bers faster than a Lotus 1-2-3 spread-
sheet. Removing duplicate words while
sorting the file has a definite impact on
this specific program. Assume Mr. Poun-
tain’s 15K-byte file has 2000 words in it
and that each word is duplicated (on aver-
age) five times. If Sort is as fast as theo-
retically possible (O(n log n)), then it
would complete in 02000 log 2000), or
0(22,000). (Read O(x) as “big O of x.”
The symbol = is the exponentiation op-
erator. All my logs are base 2.) Without
eliminating duplicates, Usort would take
0((2000)*x*2)), or 0(4,000,000). But by
eliminating duplicates, Usort takes
0((2000/5)*#2), or 0(160,000), a 25-fold
increase in speed.

Second, one way that parallel comput-
ing systems increase their computing
power is by dividing a given problem into
subproblems and assigning each sub-
problem to a separate CPU. (Quicksort is
based on dividing an array of items in two
smaller arrays that are then recursively
sorted by Quicksort again.) Mr. Pountain
divides his problem into subproblems by
using 26 lists arranged by the first letter
of the sorted words. If the first letters of
words were distributed evenly among all
letters (which they are not), it would re-
duce the execution time of Usort to

0((400/26)*%2), or 0(236). This is two
orders of magnitude faster than Sort.
Keep in mind that when considering
theoretical speeds of sort algorithms,
they are considered only for a large num-
ber of items to sort, only the number of
comparisons are counted (it is assumed
that the time to compare two items far
outweighs the time spent moving them
around), and they are accurate only to
within an arbitrary constant. Thus, you
can have the effect of a well-written Bub-
ble Sort sorting an array faster than a
poorly coded Quicksort (for up to per-
haps several hundred items). On examin-
ing the algorithm Mr. Pountain used, it is
easy to see how he can achieve a factor-
of-10 improvement over the MS-DOS
Sort utility.
Gregory Rochford
Lewisville, TX

Landscape Simulation
In the Programming Project “Creating
Fractals” (August), William A. McWorter
Jr. and Jane Morrill Tazelaar briefly refer
to “imitating or modeling nature.” An-
other approach to fractals, commonly
used to simulate landscapes, includes the
use of random numbers. This technique
is easily applied to closed geometric
shapes. Although true landscape simula-
tion also uses more advanced graphics
techniques, interesting wire-frame land-
scapes can be generated using theory
similar to that of Heighway’s dragon.
Using a square as an example, the
shape is subdivided into quadrants, each
of which is in turn subdivided into quad-
rants. This process continues in a recur-
sive manner until the desired level of de-
tail has been reached. Comparing this to
the dragon, day zero would be the initial
square. It is divided into 4 parts on day
one and 16 on day two. When the divi-
sions are performed to produce equal
parts, one gets something resembling
graph paper. This is where the random
numbers come in. Instead of dividing a
segment at its midpoint, it is divided at a
point generated to lie randomly within a
circle drawn about the midpoint. This
random point is not usually on the line
being divided, which is what makes
things interesting. In order for the same
distortion factor to be applied to all levels
of recursion, since the segments being di-
vided become progressively smaller, the
radius of this circle should be expressed
as a percentage of the segment length.
Whether you get farmland, gently rolling
hills, or rocky cliffs depends upon the
magnitude of the distortion factor.
Following is an algorithm to calculate a
coordinate for a ‘“random midpoint.”
Both coordinates of all segment division
continued



PRESENTING THE DIFFERENCE BETWEEN
FAST COMPILING AND FAST PROGRAMMING.

For compiling speed,
you can’t do better than Y
Let's C. But to really i
speed up programming "
you can't do without the 0
powerful source level §
debugger, csd. g

If you want the .

power, portability and flex-
ibility of C, start with the
complete compiler, Let’s C.
For utilities, editor, compil-
ing speed and fast, dense
code, Let's Chasitall.
Butto get your pro-
grams up and running you

€ Compiler for the 1BM PC
and Compatihles

m Mark Viiliams Company

REVIEWERS ARE
RAVING ABOUT
LET'S CAND csd

_ “Let’s Cis an inex-
pensive, high-quality
programming package. ..
with all the tools you will
need to create applications.”
—William G. Wong, BYTE,
August 1986.
“The perfonnance and
documentation of the $75
. Let's C compiler nval those
of C compilers for the PC
currently being sold for

i s il e Lt € C Gt

.mn—.cw..,

need more. Because even the fastest compiler
can't outrun bugs. You need the revolutionary C

3500... highly recommended..."”

LIMITED TIME | —Marty Franz, PC TECH JOURNAL, August 1986.

Source Debugger, csd. OFFER “csd is close to the ideal debugging environ-
CUT DEVELOPMENT TIME IN HALF FREE csd ment...a definite aid to learning C and an
WITH csd WITHLET'S C! | indispensable tool for program development.”

csd lets you bypass the time consuming frus-
trations of debugging-like long dumps and clunky
assembler. With csd, you actually debug in C. You learn
faster because you watch your program run in C. You
finish faster because csd combines the speed of a compiler
with the interactive advantages of an interpreter. The end
result? Development time is sliced in half.

LET'S C AND csd FEATURES 047;

e For the IBM-PC and Compatibles
o Not copy protected

Sieve Benchmark
(Compile time in seconds)

LetsC: 2.8 (On 512K 6Mhz IBM-AT)
Turbo C: 3.89 (As advertised)

Let's C:

o Now compiles twice as fast

o |ntegrated edit-compile cycle: edi-
tor automatically points
lo errors

e [ncludes both small and large
memory model

o Integrated environment or .
command line interface csd.

o 8087 sensing and support o Large and small memory model
o Documentation features new e Debug in C source code, not

lexicon format assembler
* MS-DOS object compatible * Monitor variables while
o New make utility tracing program

o Fast compact code plus register * Does not change program speed
variables orsize

o Full Kernighan & Ritchie C and ® Provides separate source. eval-
extensions uation, program and history

o Full UNIX compatibility and windows
complete libraries e On-line help screens

o Many powerful utilities including o Can interactively evaluate any
make, assembler, archiver, cc one- C expression
step compiling, egrep, pr. tail, wc o Can execute any C function in

® MicroEMACS full screen editor your program
with source included o Trace back function

e Supported by dozens of third  Ability to set trace points

party libraries o Not copy protected

—William G. Wong, BYTE, August 1986.

“This is a powerful and sophisticated debugger built on a
well-designed, ‘serious’ compiler.”
—Jonathon Sachs, Micro/Systems Journal, April, 1986

START TO FINISH, THERE'S NO
BETTER ENVIRONMENT.

Get started with the right C compiler and you'll have
everything you need for development—including source
level debugging. On top of it all, Let’s C and csd are today’s
best values in professional C programming tools. And
most reliable: Mark Williams C compilers have been sold
with DEC, Intel and Wang computers since 1981.

60 DAY MONEY BACK GUARANTEE

Mark Williams gives you a full 60 days to find out just
how good Let’s C and csd really are—or your money back.

So if you want more than a fast compiler—if you want
your programs up and running fast, ask for Let’s C and
csd. You'll find them at your software dealer’s, in the soft-
ware department of your favorite bookstore, through the
Express Program at over 5500 Radio Shacks or you can
order now by calling 1-800-MWC-1700.*

“In Hllinois call, 1-312-472-6650.

Mark
w Williams
Company

1430 West Wrightwood, Chicago, lllinois 60614

© 1987 Mark Williams Compasy
Let's Cis a registered trademark of the Mark Williams Company.
UNIX is a trademark of Bell Labs.

MARK WILLIAMS LET'S C AND csd.ONLY $75 EACH.
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points should be calculated using such an
algorithm. Function random returns a
random number between 0.0 and 1.0.
Unless you use a machine with very fast
graphics, you should draw the shape after
all data points have been calculated.

segment_length=abs(point_
2-point_1);

increment = random( ) * (circle_
radius * segment_length);

mid_point = (point_1+point_2) /
2.0;

sign =random() +0.5;

if (sign=0)
mid_point =mid_point -
increment;
else
mid_point = mid_point +
increment;

Cynthia H. Verdow
Paris, France

Fascinating, But. . .

Tibor A. Hoffmann’s letter (“‘Matrix In-
version,” August) is fascinating, but it
raises many questions. I suggest three.

Cpu Mother Board
Assembled in U.S.A.

2 MB Memory Board
Intel iSBC 386/MEM 020 Compatible
Assembled in U.S.A.

Power Supply -
Fortron FC5192
U.L. Listed T
(CSA/UL Model Available)

Keyboard
Maxi-Switch 101-Key Enhanced

Fortron

80386
Beats the

Systems

Fortron provides
I more of the features
~__you need!

Compare Our Standard
Features

¢ Intel iISBC 386 Compatible

e Standard 2 MB Memory (Expandable
to 16 MB)

e 2 x 32 Bit Wide Data Bus

e Supports 80287 Math Coprocessor

¢ Supports 80387 Math Coprocessor

e On-Board 2 serial/1 parallel port

Applications

Compatible with IBM PC/AT™ Ideal for
CAD/CAE/CAMICAT workstations,

network file servers, multi-users
UNIX/ZENIX.

Order the complete system or individual
components.

Corp. accounts and VARS welcome, too.

FORTRON

2380 Qume Dr. Ste. F
San Jose, CA 95131
Ph: (408) 432-1191

TX: 559291

FX: (408) 432-1303
Intel iISBC 386is aregistered trademark of Intel Corp

Hours: Mon.-Fri.
7 a.m.-6 p.m. PST
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First, Mr. Hoffmann requires that the
vectors representing equations have “last
elements” equal to — 1, a particular scal-
ing of the equations that is unattainable if
the right-hand-side vector has any zeros.
This is a severe restriction (it excludes the
finite-element version of Laplace’s equa-
tion), and it seems unnecessary to the
method. Has something gotten scrambled
in the account?

Second, the two extreme cases of well-
conditioned and exactly degenerate sys-
tems are indeed handled cleanly using
exactarithmetic, but the way to handle ill-
conditioned systems with finite-precision
arithmetic is not obvious. Perhaps if one
chooses to orthogonalize in the correct
order, then numerical stability will be
achieved. That sounds like a latter-day
search for pivots.

Finally, the prospect of directly solv-
ing a large, sparse system, which is sug-
gested by various comments in the letter,
is practical only if the subspace represen-
tation stays sparse. Is there any reason to
expect that it will?

At the very least, a lot of nonobvious
detail has been omitted. Before I tackle
that detail, I would like to see a more
complete account, a working program, or
preferably both. Can anyone supply
either? How do I contact Tibor Hoff-
mann?

Philip Ekstrom
Shaw Island, WA

You can contact Dr. Tibor Hoffmann at
H-1132, Budapest, Kadar Str.13, Buda-
pest, Hungary—Ed.

Hybrid Integers

While working on a project for a unified
approach to computers in a hospital set-
ting, I had to determine a way to mini-
mize the space requirements of labora-
tory test results. The vast majority of
these results are real numbers, ranging
from 4.53 million red blood cells (per
milliliter) to 1.2 nanograms of Digoxin
(per ml). Among them was a common
theme, the units (i.e., million RBCs per
ml or ng Digoxin per ml) were always the
same, and they had a finite precision,
rarely more than four digits.

As a result, the data-compression algo-
rithm could be simple and lose no preci-
sion by creating ‘‘shifted integers.”
Shifted integers are a cross between reals
and integers that store the mantissa in an
integer (2 bytes) and the exponent in a
byte, thus decreasing the storage require-
ment by a factor of at least 2. (This safely
assumes real numbers are represented as
6-, 8-, or 10-byte values, depending upon
the language implementation.) In this
way, 4.53 million red blood cells are rep-

continued



INTRODUCING FAST FORWARD
NOWANY SOFTWARE CAN RUN UPTO 10 TIMES FASTER.

No more doodling while your database
goes digging. Or lollygagging while your
spreadsheet loads. Or taking five while your
word processing program takes forever

With Fast Forward, any software runs 2 to
10 times faster

CAN SOFTWARE REALLY
DO THAT TO SOFTWARE?

Fast Forward can. Normally, your com-
puter is constantly going to your disk and
wading through massive amounts of data.

But with Fast Forward, data is retained in
your computer’s internal memory. Which is
incredibly fast. Much faster than hard disks.
Hundreds of times faster than floppies.

FAST FORWARD PERFORMANCE

[ with Fast Forward [l Without Fast Forward

dBase lll

3.15 minutes

29.6 minutes

(Test: Add and delete 225 records)

WordStar 3.3

12 seconds

40 seconds
(Test: Move cursor to end of 46 page document)

Lotus 1-2-3

21 seconds
51 seconds

(Test: Load spreadsheet, 8 columns by 962 rows)

All tests done on 640K IBM PC, 20 megabyte hard disk and
floppy drive. 320K RAM allocated to Fast Forward.
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THE MORE YOU USE IT,
THE FASTER YOU GO.

Once installed, Fast Forward works invisi-
bly. As you use data, it's automatically stored
in your computer’s memory—and instantly
available the next time you need it. Programs
requiring frequent disk access (like dBase III)
will show amazing improvements. And adding
extended memory gives Fast Forward more
room to work. So software runs even faster

PERFORMANCE HAS
A NEW PRICE: $69.95.

You can buy a faster computer Or an
expensive accelerator board. But if you're ready
to turn on the speed without turning over a bun-
dle of money, ask for Fast Forward. It's from
the Mark Williams Company, makers of quality
software tools since 1976. And it’s available at
your software dealer. In the software depart-
ment of your favorite bookstore. Or by calling
1-800-MWC-1700.*
And hurry. Because §
it'll be going fast.
*In Illinois: (312) 472-6659

Mark

Williams

Company
1430 West Wrightwood
Chicago, lllinois 60614

Fast Forward runs on IBM-PCs and &
100% com patibles. Not copy protected. ' i
© 1987, Mark Williams Company

60-DAY
MONEY-BACK
GUARANTEE
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This ad is for people who
don’t know where to find Smalltalk.
Or why.

"Today; the single most important emerging software technology

is OOPS, object-oriented programming. It's destined to dramatically
chanﬁe the way you use your personal computer.

You'll find it doing things you never expected.

And by people you never suspected.

At the UCLA Medical

Center, it sees

patients before the

. doctor does.

In an emergency room in Mike McCoy, M.D., at the UCLA Medical

=39, - H Centes; found that he could eastly interface
¥har':)ﬁ|ogul:, g';;i'tmsatsig"'lmg lives Smalltalk/V with dBASEI and Post-

Script. His application, now in use at

What if a medical textbook could come to life? What the Clinic, twns a functional status

if it could show the effects emergency treatment might  quostionnaire et v patient into

have on patients? And do it all through moving pic- a laser printed, advisary analysis for

tures? These thoughts led Folkstone Design, Edge the doctor to review prior to seeing the
Training & Consulting, and Inform Software in patient. A program like this would
Vancowver, B.C, to create the first animated, inter- novmally take a specialist months to
active textbook for emergency rom technicians and produce. It took Di: McCoy less than
in-training paramedics. They found Smalltalk/V 100 hows with
could eastly facilitate a combination of text, color Smalltalb/ V.

graphics and animation to illustrate various
Dhysical processes and the results of
medical intervention.

@ &
it
a e
8
b il
‘”ﬁeﬂs wo It's working on
‘;wraﬂ“‘ in i Florida’s freeways.
e cot? ; Running on IBM's new PS/2, a Smalltalk/V application

developed by Greiner Engineering’s Mike Rice, lets high-
way engineers create highly sophisticated graphic analyses
of any proposed reconstruction. So now, instead of having
to deal with a gridlock of Federal and State regulations,
engineering specifications and endless calculations, an
engineer can quickly explore alternative design strategies
using a mouse, windows and VGA color graphics.

Smalltatk/V requires DOS and 512K RAM on IBM PC/AT/PS or compatibles and a CGA,

EGA, Toshiba T3100, Hercules, or AT &T 6300 Whic controller. A Microsoft or compatible
meuse is recommended. Net copy protected. dBASELL, PostScript and PS/2 are trademarks of

Ashton-Tate, Adobe Systems and International Business Machines Corporation respectively:




You can find it in space.
Ona project commissioned by NASA, Dr. Christine Mitchell
at the Georgia Institute of Technology, chose to use
Smalltalk/V as an integral part of a new man-machine
interface. The application, written in Smalltalk, continually
monitors the commands of the Satellite Network Operator,
the stateof-the-network and the overall mission plans.

To NASA, Smalltalk/V means
real-time. Real OOPS. Real results.

=

_It’s tracking
white-tail deer on
the Barrier Islands :

of Georgia. S, I o

D». Lee Graham, a National Park Service A

ecologist chose Smalltalk/V to write an appli-
cation to help manage the white-tail deer popu-
lation on the Barrier Islands of Georgia. Di: Graham
Jfound that Smalltalk/ V] with its visual interface and
class structure, is a perfect tool to graphically simulate
the complex, ecological interactions of natural systems.

It's making headlines in Arizona.
When Digital Composition Systems sat down to build an
electronic typesetting system, they had three major requirements.

1t had to have the most advanced user interface. It had to be fast.
And, it had to be able to turn untrained personnel into high quality
typographers. Of all the languages tn the world, they chose Small-
talk/ V. The result is the Signature Series, recognized and reviewed
by The Seybold Report. Its now marketed by Digital Composition
Systems and one of the largest digital typesetting firms in the
world, Varityper AM International.

What thousands of people

have found is OOPS.
Object-Oriented Programming (OOPS)
is programming by defining objects,
their inter-relationships and their
behavior. Objects can represent both
real-world entities like people, places,
or things. They can also represent
useful abstractions such as stacks,
sets and rectangles.

OOPS models the
way you think and the
way things really are. It
lets you solve problems
by breaking them down
into easily handled
sub-problems and their
inter-relationships. The
solutions you come up
with can be re-used to
solve new problems.
Ultimately, OOPS makes
programming a simple,
logical process of building on the
work of others.

Why thousands more
are finding their way to
Smalltalk/V.
First of all, Smalltalk/V makes OOPS