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Benchmark run on an IBM PS/2 Model 60 using Turbo C version
1.0 and the Turbo Linker version 1.0; Micrasolt C version 4.0 and
the MS overiay linker version 3.51

Technical Specifications

& Compiler: One-pass optimizing com-
piler generating linkable object
modules. Included is Borland'’s high-
performance Turbo Linker.” The object
module is compatible with the PC-
DOS linker. Supports tiny, small, com-
pact, medium, large, and huge
memory model libraries. Can mix
models with near and far pointers.
Includes floating point emulator
(utilizes 8087/80287 if installed).

# Interactive Editor: The system
includes a powerful, interactive full-
screen text editor. If the compiler
detects an error, the editor auto-
matically positions the cursor approp-
riately in the source code.

[ Development Environment: A power-
ful “Make” is included so that manag-
ing Turbo C program development is

= highly efficient. Also includes pull-
down menus and windows.
[ Links with relocatable object modules
created using Borland’s Turbo Prolog
\ into a single program.

& Inline assembly code.

& Loop optimizations.

[ Register variables.

& ANSI C compatible.

¥ Start-up routine source code included.

¥ Both command line and integrated
environment versions included.

¥ License to the source code for Run-
time Library available.

Join more than 100,000 Turbo C
enthusiasts. Get your copy of
Turbo C today!

Minimam system requiraments: All products run on IBM PC,

XT, AT, PS/2, portable and true compatibles. PC-DOS (MS-DOS)
2.0 or later. 384K RAM minimum. Basic Telecom and Editor Tool-
boxes require 640K.

Borland International
4585 Scotts Valley Drive, Scoits Valley, CA 95066
Telephone: (408) 438-8400 Telex: 172373

Why more than 600,000
programmers worldwide are using
Turbo Pascal toda

he irresistible force behind

Turbo Pascal’s worldwide

success is Borland’s advanced
technology. We created a com-
piler so fast, that Turbo Pascal® is
now the worldwide standard. And
there are more tools for Turbo
Pascal than for any other develop-
ment environment in the world.

You'll get everything you
need from Turbo Pascal and
its 5 Toolboxes

Turbo Pascal and Family are
all you'll ever need to perfect pro-
gramming in Pascal.

If you've never programmed
in Pascal, you'll probably want to
start with Turbo Pascal Tutor® 2.0,
and as your expertise quickly
grows, add Toolboxes like our

¢ Database Toolbox®
* Editor Toolbox®
* Graphix Toolbox®
* GameWorks®
and our newest,
* Numerical Methods Toolbox™
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And because Turbo Pascal is the
established worldwide standard,
3rd party, independent non-
Borland developers also offer an
incredible array of programs for
Turbo Pascal. Only $99.95!

£ & Borland International’s
Turbo Pascal took the pro-
gramming world by storm. A
great compiler combined
with a good editor at an
astounding price, the pack-
age quickly came to be
called, simply, Turbo—and
has sold more than 500,000
copies.
Stephen Randy Davis, PC Magazine

Language deal of the cen-
tury. PC Magazine JJ

For Scientists and Engineers:
Turbo Pascal Numerical
Methods Toolbox

The Numerical Methods Tool-
box is a complete collection of
Turbo Pascal routines and {)ro
grams. Add it to your develop-
ment system and you have the
most comprehensive and power-
ful numerical analysis capabil-
ities—at your fingertips!

The Numerical Methods Tool-
box is a state-of-the-art mathemat-
ical toolbox with these ten pow-
erful features:

™ Zeros of a function
¥ Interpolation
M Differentiation
M Integration
™ Matrix Inversion
¥ Matrix Eigenvalues
¥ Differential Equations
[ Least Squares
™ Fourier Transforms
M Graphics

Each module comes with pro-
cedures that can be easily adapted
to your own program. The Tool-
box also comes complete with
source code. So you have total
control of your application.

Only $99.95! J



Turbo Prolog:
The Natural Language of
Artificial Intelligence

hether you're a first-time
s K/ programmer or an expe-
rienced one, Turbo Prolog’s
natural implementation of Artifi-
cial Intelligence soon shows you
how to build expert systems, nat-
ural language interfaces, custom-
ized knowledge bases and smart
information
management
systems.

1adg POROR

TOOLBOX

Turbo Prolog and Turbo C
work hand-in-hand

Turbo Prolog® interfaces per-
fectly with Turbo C® because
they're both designed to work
with each other.

The Turbo Prolog/Turbo C
combination means that you can
now build powerful commercial
applications using two of the
most powerful languages
available.

-

Turbo Prolog’s development

| system includes:

™ A complete Prolog compiler that
is a variation of the Clocksin and
Mellish Edinburgh standard r
Prolog.

™ A full-screen interactive editor.

[ Support for both graphic and text
windows.

o All the tools that let you build

L your own expert systems and

Al applications with un-
precedented ease. ]

A Bortand products are Yademarks or ragisiered rademarks of Boriand inferne-
tional, Inc., or Bortand/Ansiyica, inc Other drand and product names re Fade-

marks or registered Wademarks of their respective hoiders
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£ £ An affordable, fast, and
easy-to-use language that
will delight the newcomer
.. . You experienced Prolog
hackers will likewise be
delighted, if not astonished,
by the features and per-
formance of the Turbo
Prolog development
environment.

Turbo Prolog offers gener-
ally the fastest and most
approachable implementa-
tion of that language.

Darryl Rubin, Al Expert 39

How Turbo Prolog’s new Tool-
box adds 80 powerful tools
and 8000 lines of source code

In keeping with Borland tradi-
tion, we've quickly added the
new Turbo Prolog Toolbox™ to
Turbo Prolog.

With 80 tools and 8000 lines
of source code that can easily be
incorporated into your own pro-
grams—and 40 sample programs
that show you how to put these
Al tools to work—the Turbo
Prolog Toolbox is a highly intelli-
gent, high-performance addition.

Only $99.95!

Turbo Prolog Toolbox
features include:

Business graphics generation:
boxes, circles, ellipses, bar charts,
pie charts, scaled graphics

Complete communications pack-
age: supports XMODEM protocol

File transfers from Reflex,® dBASE
I11,* 1-2-3,° Symphony*

A unique parser generator: con-
struct your own compiler or query
language

Sophisticated user-interface design
tools

Contains 40 example programs

Easy-to-use screen editor: design
your screen layout and I/O

Calculated fields definition

™ Over 8,000 lines of source code

you can incorporate into your own
programs
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Tur
The most pow
comp:

ur new Turbo C generates
fast, tight, production-
quality code at compilation
speeds of more than 13,000 lines
a minute!
It’s the full-featured optimizing
compiler everyone has been wait-
ing for.

Switching to Turbo C, or
starting with Turbo C, you

win both ways

If you’re already programming
in C, switching to Turbo C will
make you feel like you're riding a
rocket instead of pedaling a bike.

If you're never programmed in
C, starting with Turbo C gives you
an instant edge. It’s easy to learn,
easy to use, and the most efficient
C compiler at any price.

Only $99.95!

£ £ Turbo C does look like
What We've All Been Waiting
For: a full-featured compiler
that produces excellent
code in an unbelievable
hurry . . . moves into a class
all its own among full-
featured C compilers . . .
Turbo C is indeed for the
serious developer . . . One
heck of a buy—at any
price. Michael Abrash,

Programmer’s Journal , ,



Turbo C,
Turbo Basic,
Turbo Pascal and
Turbo Prolog:
technical
excellence

£ & Borland International’s Turbo Pascal, Turbo Basic
and Turbo Prolog automatically identify themselves, by
virtue of their ‘Turbo’ forenames, as superior language
products with a common programming environment.
The appellation also means to many PC users a ‘must
have’ language. To us Turbo C looks like a coup for

Borland. Garry Ray, PC Week 99
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urbo Basic® is the break-
T through you’ve been waiting

for. The same power we
brought to Pascal with Turbo
Pascal has now been applied
to BASIC with Turbo Basic.

Compatible with BASICA, Turbo

Basic is the high-performance,
high-speed BASIC you'd expect
from Borland.

Basically, Turbo Basic is
all you need

It's a complete development
environment which includes an
incredibly fast compiler, an inter-
active editor and a trace debug-
ging system. It outperforms all its
rivals, and because it’s compatible
with BASICA, you probably
already know how to use it.

Includes a free MicroCalc™
spreadsheet complete with source
| code. Only $99.95!

| A technical look at Turbo Basic

™ Full recursion supported

™ Standard IEEE floating-polint format
M Floating-point support, with full
8087 (math co-processor) Integra-
tion. Software emulation if no
8087 present

Program size limited only by avail
able memory (no 64K limitation
VGA, CGA, and EGA support
Access to local, static, and global
variables

Full integration of the compiler,
editor, and executable program,
with separate windows for editing,
messages, tracing, and execution
Compile, run-time, and 1/O errors
place you in the source code
where error occurred

New long integer (32-bit) data
type

Kk g

a

Full 80-bit precision
Pull-down menus
Full window management

il 1

Turbo Basic introduces
its powerful new Telecom, Editor
and Database Toolboxes

£ £ Borland has created
the most powerful version
of BASIC ever.

Ethan Winer, PC Magazine , ,

Telecom Toolbox is a complete

communications package which

takes advantage of the built-in

communications capabilities of

BASIC—use as is or modify.

Pull-down menus and windows

XMODEM support

VT 100 terminal emulation

Captures text to disk or printer

PhoneBook file

300, 1200, 2400 baud support

Supports script files

Fast screen 1/O

Supports most of XTalk’s

command set

* Manual dial and redial options
Use Telecom Toolbox to embed

communications capabilities into

your own programs and/or build

your own communications pack-

age. Source code included for

all Toolbox code and sample

programs. Only $99.95!
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For the dealer nearest you or to order by phone call

(800) 255-8008
in CA (800) 742-1133 in Canada (800) 237-136

INTERNATIONATL

Inquiry 29 for End-Users.
Inquiry 30 for DEALERS ONLY.

NEW!

Database Toolbox means that

you don’t have to reinvent the

wheel each time you write new

Turbo Basic database programs.

M “Trainer” shows you how B+
trees work. (Simply key In
sample records and you'll see
your Index being built.)

M Turbo Access instantly locates,
inserts or deletes records in a
database—using B+ trees.

M Turbo Sort sorts data on single
items or on multiple keys and
features virtual memory
management for sorting large

data files.

Source code included.

Only $99.95!

Editor Toolbox is all you need
to build your own text editor or
word processor. Includes source
code for two sample editors.

First Editor is a complete editor
ready to include in your programs,
complete with windows, block
commands and memory-mapped
screen routines.

MicroStar” is a full-blown text
editor with a complete pull-down
menu user interface, and gives you
Wordwrap
Undo last change
Auto-Indent
Find and Find/Replace with options
Set left/right margins
Block mark, move and copy
Tab, insent, overstrike modes, line
center etc.

Includes source code.

O”ly $99.95! 81131
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HiWIRE Starts the Job that
smARTWORK

Finishes

Introducing HiWIRE

W ntek s smARTWORK?® is
used by housands of engi-
nee-s to design printed-circuit
boards. Now Wintek intro-
duces HiW RE, an electronic-
schemafic program that is
eqsy to learn and use.

With a click of the mouse
button, you can extract sym-
bols from cur library of over
700 common components and
connecttham with wires and
buses. You can also easily
modify -ke library's symbols or
create vour own by comblining
labels, lines, and arcs.

HIWIRE Advantages

U kasy-to-learn mouse/menu-
driven operation

O Conmgclete documentation
and “utarial

O Extersive TTL, CMOS, micro-
processdr, and discrete-
comporent libraries

U Rubberbanding

O Moving, copying, mirroring,
and rotating of symbols

O Text-siring search ng

O Nultiple display windows

[J High-quality schematics
from printers and plotters

[0 Hierarchical-design sup-
port; netlist and bill-of-
materials utilities

O Schematic/layout cross
checking

0 830 number for free tech-
n cal support

System Requirements

] IEM Personal Computer,
PZ XT, or PC AT with 320K
RAM, parallel printer port,
2 disk drives, and DOS V2.0
ot later

O 1EM Color/Graphics
Adapter or EGA with RGB
color monitor

O Microsoft Mouse

O EM Graphics Printer or
Epson FX/MX/RX-series
dot-matrix printer. and/or:

C Houston Irstrument DMP-40,
41, 42, 54, 5z cr Hewlett-
Packarc 7470, 7475, 7550,
7580, 7585, 7536 plotter

High Performance at Low Cost

At 5895, HIWIRE celivers
qJal ty schemctics cuickly
and =asily. You don'tneed
tc g Jess whether or rot HIWIRE
is right for you. Our rroney-
back guarantee lets you try
it for 30 days ct absclutely
no risk. Call (802J) 742-6809
tcll tree todcy and pat HIWIRE
tc work tomcrrow

Wintek Corparafion

1804 South Sr=et

Lafayette, IN £7914-2963
Telechone: (300) 742-6309

or i ndlanc 1347) 742-8428
Telex 70-9079 WIN"EK CORP UD

| i®
B . B astTEmlEs (Em

ﬁ Y she = u-hj

“HIMIRE ' Is a tradencrk, and “:mARTWORK™,
“Wirmtek |, and the Wirtek ogo are registered
hadamarks of W nte< Corporation.

Europe: VA lermanals Ud., Englond. Phone: 04842-71004, Telex 859502/Aust-ciia Enter-diement Audio Py. Lid., *hone: (081 363-0484, Brazit Coniae Wormatico E “eesnoiogia jda.. Phone: (044) 224-864




EDITORIAL

Mere Conservatism—or Fear,
Uncertainty, and Doubt?

During COMDEX last June in Atlanta,
we conducted a Microcomputer Opinion
Poll in the BYTE booth. We asked voters
to tell us which machine they considered
the best general-purpose microcomputer
and which machine they thought would
have the biggest market penetration. We
asked voters to choose among the IBM
PC AT, IBM PS/2 Model 50/60, the IBM
PS/2 Model 80, the Compaq 386, the
Macintosh II, or “other.” (It has to be
noted that Apple and many Apple devel-
opers pulled out of COMDEX some time
ago and that interest in Apple products at
COMDEX may be less than among the
country’s whole population of computer
users and developers.) We also asked
about preference for operating systems.
A lively group of 9154 people came to
our booth and voted in the poll. We asked
them to identify themselves as end users,
consultants, software developers, or
hardware developers, and people identi-
fied themselves as follows:

end users 42 percent
consultants 37 percent
software developers 37 percent
hardware developers 17 percent

Clearly, many people belonged in more
than one category.

Best General-Purpose
Microcomputer

The results of the vote on best general-
purpose microcomputer were surprising:

IBM PC AT 46 percent
Compaq 386 20 percent
IBM PS/2 Model 50/60 9 percent
Macintosh I1 8 percent
IBM PS/2 Model 80 6 percent
All other machines 12 percent

Since our question:asked nothing about
the prices of machines, we expected most
votes to be divided among the three most
powerful machines: the Compaq 386, the
IBM PS/2 Model 80, and the Apple Mac-
intosh II. Nevertheless, almost half the
voters went for the IBM PC AT. Among
them, the three most powerful machines
got 34 percent of the vote, with the bulk
of that going to the Compaq 386—the 32-
bit machine that is most familiar and has
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been on the market longest.

After seeing the AT’s performance in
this vote, we recognized that we should
have included the Macintosh SE as well
as the Macintosh II. If the AT got more
support than the Compaq 386 or the PS/2
Model 80, it is quite possible that the
Macintosh SE might have outpolled its
more powerful sister machine.

Results were fairly even across the dif-
ferent types of voters, but the Compag
386 got 25 percent of the vote among
software developers. The IBM PC AT got
a slightly higher vote among hardware
developers than across the whole
population.

Greatest Market Penetration

On the question concerning which ma-
chine will have the greatest market pene-
tration, results were as follows:

IBM PC AT 43 percent
IBM PS/2 Model 50/60 22 percent
Compagq 386 14 percent
IBM PS/2 Model 80 7 percent
Macintosh I1 6 percent
All other machines 7 percent

While only 9 percent thought the PS/2
Model 50/60 was the best general-pur-
pose machine, 22 percent thought it
would have the greatest market penetra-
tion. Among the 32-bit machines, the
Compaq 386 again topped the PS/2
Model 80 and the Macintosh II.

Here, the PS/2 Model 50/60 got 25
percent of the vote among software devel-
opers as against 22 percent in the whole
population. Hardware developers voted
for the PS/2 Model 50/60 at a rate of 21
percent, lowest for any group.

Operating System Preferences

The main reason for asking this question,
since operating systems often arrive with
machines as standard equipment, was to
see whether they were ready to embrace
0S/2 and whether they expected Unix to
gain supporters across different kinds of
machines. Here are the results:

MS-DOS 52 percent
Unix 17 percent
0S/2 extended version 15 percent
08/2 standard version 7 percent
Macintosh OS 5 percent
All other systems 4 percent

As expected, MS-DOS got the lion’s
share of the vote. It beat the combined
vote for versions of OS/2 by 52 percent to
32 percent. Surprisingly, the extended
version of OS/2—IBM’s own version
with mainframe-compatible database and
communications facilities built in—
topped the standard version of OS/2.
Unix did well also, getting 17 percent of
the vote, more than the extended version
of OS/2 and more than twice as much as
the standard version of OS/2. It looks as
if some Macintosh II proponents are
planning to use Unix.

MS-DOS had fewer supporters among
software developers and consultants than
across the whole population. Only 45
percent of the software developers and 48
percent of the consultants went for MS-
DOS, but 54 percent of the end users
voted for it.

Not surprisingly, Unix got 22 percent
of the vote from software developers and
only 14 percent from end users. The
0S/2 standard version was equally popu-
lar among the different types of voters,
while the OS/2 extended version did a lit-
tle better among software developers and
consultants.

Conclusions, Anyone?

Although computer people often want the
best and the latest and the most powerful,
most people at COMDEX were reluctant
to embrace the new generation of micro-
computer hardware and software. True,
neither the Macintosh II nor the PS/2
Model 80 was available when COMDEX
took place, and that may account for their
surprisingly weak showings.

But a larger factor is the unsettled char-
acter of the market as everyone waits to
see whether IBM will permit PS/2 com-
patibles to be made under any conditions.
There is a bit more receptiveness to OS/2
than to IBM’s PS/2 machines: 32 percent
of the voters were willing to go with
0S/2, while only 15 percent thought a
PS/2 machine is the best microcomputer.
On the other hand, 29 percent thought the
PS/2 machines would have the greatest
market penetration.

We’ll conduct this poll again in our
booth this fall at the COMDEX in Las
Vegas and let you know how preferences
have changed.

—Phil Lemmons
Editor in Chief
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When computers get down to business, they move up to Maxell.

Maxell was first to provide
you with a 5%" high density
flcppy disk. Just another
examgple of how we keep
Y04 a step ahead.

maxeill.

THE GOLD STANDARD

Manxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074



Ideal Working Conditions

If you're looking for a high-speed laser
printer that can easily handle as many as
25,000 pages a month, the new Toshiba
Pagelaser12® is the machine for you.

It thrives in any high-volume office
environment. Whether it consists of a
productive single user, or a network of
multiple users sharing the workload.

Pagel.aser12’s extended product life
might help to explain its hard-work
mentality. At up to 1.2 million
pages, it's three times more dur-
able than other laser printers.

You'll also have an equal
appreciation for its advanced
paper handling e
options. Our @
"Toshiba-made

= o

feeders, combined with Pagelaser12’s
standard cassette feeder, give you a paper
capacity of 750 sheets.
That’s 500 sheets more than most
other laser printers.
But here’s the best part. With three
paper feeders, you can now print multiple
aper types and sizes automatically. Letter,
egal, letterhead, even labels can be ac-
cessed with no physical change.
What's more, our optional
proprietary envelope feeder
lets you print large quantities
of envelopes without con-
stantly banging away on
your office typewriter.
You can also use the

e
-

==

dual-bin paper

same font style that appears
on your letters to create a



For' The Pagel .aser12.

)

more professional, unified look.

But don't think for a second all
these bells and whistles slow down
performance. At 12 pages per
minute, PageLaserl2 is up to 507%
faster than many other laser printers.

As for multiple emulations, HP
LaserJet 500 Plus, Diablo; IBM
Graphics, Qume® and Toshiba P351 all
come standard, as do parallel/serial
interfaces. There's alsoa 1.5MB memacry
option for full-page 300 dpi graphics. And
our optional output jogger/collator ensures

asy separation of multiple copy output. All

of which means Pagel.aser12 can meet the
needs of any office worker.

A complete library of Toshiba font car-
tridges is available with multiple HP Laser-
Jet-compatible fonts on each cartridge. And

Pagel.aser12’s high-volume capability
and low-priced supplies produce one
of the lowest desktop laser costs per
page in existence.
To top it off, you get all this
" high-volume ingenuity, speed
and flexibility for what you'd ex-
pect to pay for a less equipped
low-volume laser printer:
So if your business prospers on high
volume, get the laser printer that does the
same. The PagelLaserl2.

For more details, call 1-800-457-7777
for the name of the Toshiba printer and
computer dealer nearest you.

Then see how well PageLaser12
performs in your surroundings.

In Touch with Tomorrow

TOSHIBA



“The Ada programming language shall be the single,
common, high order programming language for...

“...all computers that areintegral to, physi-
cally a part of, dedicated to, or essential in
real time to a performance of the mission
of weapon systems...used for specialized

training, diagnostic testing and mainte-
‘nance, simulation, or calibration of weapon
systems...used for research and develop-
ment of weapon Systems... Use of validated
compilers is required...this directive is

99
.

effective immediately
—DoD Directive 3405.2, 3/30/87

“...Defense computer resources used in
intelligence systems, for the command
and control of military forces...all major
software upgrades...all other applications
(some exceptions) in keeping with the long
range goal of establishing Ada as the
primary DoD bigher order language...
waivers to the policy...shall be strictly
controlled and closely reviewed...this

?9
.

directive is effective immediately
—DoD Directive 34051, 4/2/87

AdaNow




@ Introducing PC AT Version 3

® ¢ o The Serious Ada Compiler
For Serious Ada Programmers

If you're a serious Ada programmer today, or expect to be one—if
youre serious about DoD business and those new DoD directives
—you look for a lot more in your Ada compiler than just validation.
And the new tourth-generation Alsys Ada compiler Version 3 for
the PC AT and compatibles gives it (0 you.

Take code quality. for example. Version 3 generates the highest
quality code of any Ada compiler on any machine! Check the PIWG
benchmarks. and those of U-Michigan. Compare the quality with
code from the mature C and Pascal compilers you'e used to. Check
especially where you might need quality most. and where Version 3
shines—in the implementation of procedure calls and exceptions.
The elimination of code associated with unused subprograms gives
you large reductions in code size in many applications.

Consider the Runtime Executive. True production quality. No
exception-handling overhead is incurred unless an exception is
actually raised. The Runtime is optimized for programs running in
limited memory, or running for a long time. That's serious.

Consider the Ada-specific high level optimizer technology (not
derived from Fortran or C) that removes redundant constraints
checks and does so much more for code quality.

Consider robustness and reliability. Version 3 is written in Ada
and bootstrapped through itself. That's proot right there that it will
compile 400,000 lines of Ada code. Beyond validation. we test our
compilers on hundreds of thousands of lines of extra code—from
the ACEC tests, and trom Ada Repository programs, and from our
own specially designed code that breaks most other compilers.

There's a lot more that's serious about Version 3. The new Multi-
Library environment, for example. that maximizes the efficiency
of programming teams; error messages that correct, instruct, and
speed the programming process: liuman engineering; superb

documentation and customer support.
Send for our free brochure I
The Many Facets of Quality. a ' F
Inquiry 352

Inthe US: Alsys Inc.. 1432 Main St.. Waltham. MA 02154 Tel: 617) 890-0030

In the UK: Alsys Ltd.. Partridge House. Newtown Rd.. Henley-on-Thames.
Oxon RG9 1EN Tel: 44 1491) 579090

In the rest of the world: Alsys SA. 29 Avenue &k Versailles. 78170 La Celie
St. Cloud. France Tel: 33 (1) 3918.12.44

000000006060 0600 0060060600600 060000000000600009000009009090909090090
Send,me The Many Facets of Quali
Mesc infdmati Version 3 Combile The Many Facets of

Quality

Stat Zip

“Adais a registered trademark of the U.S. Government (AJPO

BY 9/87 A C.E ain Street * Walt
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Lyrix Flaws

It was with some concern that I read
George R. Allen’s review of the Lyrix
word processor in the May BYTE. Why
would anyone compare a word processor
with a text editor? That’s like saying that
it’s easier to use Lotus 1-2-3 than to pro-
gram each application in BASIC. Lyrix
calls itself a word processor, and it
should have been compared with word
processors.

I use Lyrix 4.0.5 under Xenix
03.01.01 on a Tandy 6000 HD system, so
in the following comments I am guilty of
comparing oranges with, say, tangerines.
But with that admission, I'l] proceed.

First, Mr. Allen claims that Lyrix
“takes advantage of the file-security ca-
pabilities of the Unix environment.”
Lyrix does no more than acknowledge
whether a file is writable or readable.
Permission assignments must be made
from Unix/Xenix, not from Lyrix.

Second, the spelling checker I have is
painfully slow. It also fails to allow on-
line additions to the dictionary and does
not permit global passing of a correctly
spelled nondictionary word. Further-
more, the hyphenation feature does no
syllabification, and Lyrix removes any
hyphens the writer puts in manually.

Other problems include an inability to
send special characters to the printer in
mid-line and the lack of an index, table of
contents, and footnotes or endnotes.

One serious defect is that Lyrix takes
over the function keys and the keypad
when you enter the Edit mode. These
function-key assignments are useful and
contribute much to Lyrix’s ease of use,
however, when you leave Lyrix, you’re
left with the function keys unassigned.

Lyrix handles long documents well.
Although page-oriented, it flows like a
document-oriented word processor, and
page breaks are indicated by a dashed line
that also gives the page number.

But all in all, Lyrix is not comparable
to any of the serious word-processing
packages like Microsoft Word or Word-
Perfect. It doesn’t even compare favor-
ably with text editors originating in the
TTY age.

David D. Farris
Hunsville, TX

When reviewing a product such as Lyrix,
it is convenient to compare it to a heavily
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and Review Feedback

used product of a similar nature that op-
erates in the same environment. In my
full-time work, I use one of about eight
mainframe Unix systems or one of several
Xenix-based PC systems. All these sys-
tems use vi as a word processor, even
though it is a text editor. At the time that |
wrote the review (Fall 1986), none of my
associates had any form of word- or text-
processing systems other than vi running
on their Xenix PCs. For these reasons, |
chose to compare Lyrix to vi, if only to
show that there is a better way.

I use version 5.0 of Lyrix, and I cannot
duplicate your problems with the spelling
checker. It is reasonably fast, and I can
make on-line additions 10 the dictionary
without any difficulties. I can also per-
form global passing of words without
problems, using the ADD command.

I am not sure if you realize that you
have an older version of Lyrix. Version
5.0 does have, for example, footnote and
table-of-contents capability. I've experi-
enced none of the problems that you have
experienced, and I suggest that you con-
tact SCO for assistance.

—George R. Allen

Lyrix Features

George R. Allen’s review of Lyrix in the
May BYTE failed to adequately address
the program’s primary strengths and
weaknesses. Mr. Allen says that Lyrix
has almost all the capabilities of vi. Since
vi has regular expressions and Lyrix does
not, Lyrix has almost none of the capabil-
ities of vi. But since vi is a text editor and
Lyrix is a word processor, that’s as it
should be.

However, Lyrix has some amazing fea-
tures. The primary one is that Lyrix is al-
most totally customizable; you can add or
delete menu options at your discretion.
Best of all, the help screens are configur-
able. This, in addition to the customiza-
ble editing commands, means that you
can configure Lyrix to look like any word
processor you like, and the help screens
can reflect the changes. 1 use Perfect
Writer at home, so I configured the edit-
ing commands of my copy of Lyrix to re-
flect Perfect Writer commands.

With all these delights, the Lyrix de-
signers made some strange decisions
about the program’s functions and capa-
bilities. One of Lyrix’s drawbacks is its
slow editing speed. Mr. Allen touched on

it a little, but he failed to give it the im-
portance it deserved. For sheer editing
speed, probably nothing could beat vi,
and Lyrix doesn’t even come close.

Other drawbacks have to do with Lyr-
ix’s use of rulers to control the various
formatting decisions and its lack of de-
faults (that I could find) in text-spacing
for a page. Also, you can use the Delete
key for dne line only; you must use the
arrow keys to get back to the previous
line. More disconcerting is Lyrix’s ten-
dency to insert new text in the middle of
old text when wrapping a line in a para-
graph. (These last two flaws are probably
defects in my Lyrix terminal-configura-
tion file and not a defect in Lyrix.)

Finally, Lyrix uses dot commands at
the beginning of a line to specify options
like line spacing. WordStar fans may like
this, but it’s annoying to the rest of us.

The only major bugs I found have to do
with the way Lyrix reformats paragraphs.
Lyrix assumes that anything with a peri-
od, colon, or semicolon is a sentence and
puts two spaces after it. Also, when for-
matting paragraphs, Lyrix leaves the cur-
sor at the bottom of the paragraph instead
of leaving it where it started.

On balance, Lyrix does an adequate
job as a word processor. It isn’t as fancy
as Microsoft Word, for instance, but its
flexibility redeems it. Lyrix hasn’t seri-
ously challenged the “‘power” word pro-
cessors, like WordPerfect 4.2, because its
formatting isn’t as powerful yet. But due
to its modularity, I wouldn’t take any bets
on how long it will be before Lyrix gives
the best DOS-based word processors a
run for their money in printer control, if
only because of its simplicity.

Darrel W. Riley
Seatrle, WA

continued

LETTERS POLICY: To be considered for
publication, a letter must be ryped double-
spaced on one side of the paper and must in-
clude your name and address. Comments and
ideas should be expressed as clearly and con-
cisely as possible. Listings and tables may be
printed along with a letter if they are short
and legible.

Because BYTE receives hundreds of letters
each month, not all of them can be published.
Lerters cannot be returned to authors. Gener-
ally, it takes four months from the time BYTE
receives a letter until it is published.




We invented
the modem that
makes fewer demands
onyour PC.

The Ven-Tel Half Card”modem. All the power and speed of our
regular modems, but with some major advantages for people who
demand versatility from their PC.

' Regular modems plug into one of your
computer’s full-size slots. Just like expan-
sion boards—color boards, graphics cards
and memory expanders.

The Ven-Tel Half

Card modem is different.

It plugs nto a short slot,
freeing up along slot so
your PC can handle an addi-
tional function. And while
other modems have about
300 components,ours has 70.
So it not only demands
less space from your computer
—it also demands less power
and generates less heat. Your PC
stays cool and stress-free.

Competitively priced, the Half Card modem is avail-
able in both 1200 baud and 2400 baud speeds. And it’s
backed by Ven-Tel’s free five-year warranty. No other
major manufacturer even comes close.

If you make a lot of demands on your PC...
demand the less-demanding modem: The Ven-Tel
PC Modem Half Card.

Venidel

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
800-538-5121.1n California, call 408-727-5721.

Inquiry 304
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HROCART

Compact... a key reason why people like
the AnthroCart. A lot of hardware arranged
in a little space. Stacked up, not out. Sturdy
enough to keep it together.

AnthroCart. High-tech fumiture for high-
tech equipment. Space saver. Mobile.
Rugged.

The AnthroCart is designed for tight
spaces. Designed so ycur workspace is as
slick as your hardware.

Call us: 800-325-3841
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On the issue of whether Lyrix has most of
the capabilities of vi, I think you and 1 dif-
Sfer on the semantics of the word capabili-
ties. Lyrix does have most of the capabili-
ties of vi, even though vi is a text editor.
Your comments on the customization
features of Lyrix are correct. I have used
the customization features to a much
greater extent than I mentioned in the re-
view. This feature is one of Lyrix’s great-
est selling points.
1did verify several of the problems that
you pointed out, which I had not picked
up in my usage. In regard to Lyrix’s speed
on my IBM PC, the occasional response
problems also appear with vi on my PC,
so I don’t think that Lyrix itself has a sig-
nificant speed problem. I may be a little
biased, because the time-sharing systems
that I use in my work are extremely slow
due to the large number of users. Lyrix on
my PC is faster than my systems at work
by a large factor.
—George R. Allen

C, More

In the June C interpreter review, Mr.
Unger didn’t point out the most obvious
advantage to using the C-terp interpreter.
When you set up C-terp with your current
compiler, C-terp offers exactly the same
functions and features as the compiler.
This means that you don’t have to create
two versions of a program, one for C-terp
and one for the compiler.

By using C-terp, I can write a 10,000-
line program using all the functions of the
Microsoft compiler and still run it under
the interpreter to find a bug or error.
When you’re dealing with large programs
with long compile times, C-terp is a god-
send. IfT had to take my 10,000-line pro-
gram (in 20 to 30 files) and, for example,
change all occurrences of get( ) to get-
line( ), I could never get a program
developed.

C-terp is too expensive if you are only
trying to learn C, but it is well worth the
money for professional programmers. If
you develop serious C programs, once
you try C-terp you will never go back.

P. Lyle Mariam
St. Louis, MO

I pointed out in my review that if you have
a copy of one of the five C compilers sup-
ported by C-terp, you can create a ver-
sion of the interpreter that uses all the
functions that are available with that
compiler.

In fact, you can add other library func-
tions to the interpreter using a simple but
somewhat tedious procedure; I added the
entire Essential Graphics graphics func-
tions to a version of C-terp. It increases
the size of the interpreter program and

continued
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The AxStar

= “THE AxSTARS CPU PERFORMANCE
1 IS SUBSTANTIALLY ABOVE THAT

OF THE IBM PS/2 MODEL 60
-INFOWORLD

L]

MEGAHERTZ 80286

For about $5300, you could own an IBM PS/2 Model 60. But for as little as $1100, you
could own a Wells American A % 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 A % 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! Aad 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
Comrpaq®..and all the others). But, for computer users who do care, there is, fortunately,

a vendor who also cares.. Wells American. And, we'd like to prove it to you. Call us with
the pace 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 Corporatior




C PROGRAMMER!

10 Important Reasons
toUse db_VISTA for
File Management

1. db_VISTA is written in C.
2. It’s fast, combining B-tree indexing

with “network” or direct “set” rela- |

tionships between records.

3. It’s flexible. Use db_VISTA as a file
manager or a complex database;
single-user PC to multi-user VAX
with millions of records. Upgrade
easily with full compatibility!

4. It’s portable. MS-DOS, UNIX, VMS '

.. . see list below.

5. It uses space efficiently. Non-RAM
resident; only operative functions
are in your run-time program.

And there’s more . ..
6. Royalty-free run-time.
7. Complete source code available.
8. SQL-based db_QUERY!
Add fast, C-linkable db__QUERY for
ad-hoc queries and reports. Build an
end-user interface; provide a rela-
tional view of the database.
9. FREE tech support hotline!
60 days free; for product or applica-
tion development help. Extended
support, consulting, training classes
— all available.
30 Day Money-Back Guarantee.
Full refund if not completely
satisfied.

10.

That'’s just the beginning!
Want more details? Call today!

| Order Now. It’s easy — simply call toll-
free. We’ll answer your technical ques-
tions and get you started . . . fast
delivery.

Call Toll-Free Today!

1 (800) db-RAIMA

(that's 1-800-327-2462)
— OR Call 1-206-828-4636

| « Royalty Free

' db_VISTA' r:ice:

I Single-User $- 195 3 495
Multi-User $ 495 % 990
VAX Multi-User $ 990 $1,980

db_QUERY prices are the same as above
® =
) m—
* Operating systems: MS-DOS, UNIX,
XENIX, ULTRIX, VMS; more . . .
| » Compilers: Microsoft, Lattice, IBM,
Computer Innovations, Aztec, Turbo C,

| UNIX, XENIX; more to come . . .
also works with most C libraries!

RAIMA®

CORPORATION

3055 - 112th N.E., Bellevue, WA 98004 USA
(206) 828-4636 Telex: 6503018237 MCI UW
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consequently decreases the size of the
source code you can use.

When used in this way, C-terp is a tre-
mendous time saver for developing pro-
grams that you will later compile.

—John Unger

C Syntax Checker

I read John Unger’s review of C interpret-
ers (June) with great interest. C interpret-
ers are created as program-development
and debugging environments, not as
compilers, and the error messages they
generate are one of the most important is-
sues to consider when selecting one. Mr.
Unger deserves particular commendation

for addressing this concern.

As a user of the Microsoft C compiler,
1 spent hours trying to locate mysterious
errors before 1 realized that the most
common mistakes are simple typos,
which the compiler usually notices sever-
al lines past the place where they actually
occur. Frustrated with missing braces
and other details, I wrote a program (see
listing 1) that performs a quick and rudi-
mentary syntax check on my source
code. The exit codes allow the use of this
syntax checker in batch files, making the

entire compilation even easier.
Jerzy Tomasik
Long Beach, CA

Listing 1: Syntax checker for C source code.

/¥ syntax.c Program running a quick
syntax check on C source code
Version1.11
J. Tomasik; created 05/23/87

*/

#include ¢stdio.h>

main( arge, argv )
int arge;

char *argv[];

{

FILE *fopen( ), *infile;

char ¢;

int lbrace = 0, rbrace =0,

squote = 0, dquote =0, lpar=0,
rpar = 0; int rbrkt = 0, 1brkt = 0;
int bytecount = 0, errorcount = 0;

if(arge!=2) {

printf( "SYNTAX checker for C
source code, version1.1\n
Copyright (C) J. Tomasik 1987,
1988\ n\n");

printf( "Usage: syntax
fname.ext \ n"

exit(1);

infile = fopen( argv[1], "r" );
if( infile == NULL) {
printf( "Cannot open %s \ n",
argv(1] );
exit(2);

while( (c=fgetc(infile)) !=EQF) {
++bytecount;
1f(c=="{")
++1lbrace;
elseif(e=="}")
++rbrace;
elseif(c=="\")
++squote;
elseif(ec=="\"'
++dquote;
elseif(c=="(")
++1lpar;
elseif(c==")")
++Ipar;

else if(ec=="'[")
++1brkt;

elseif(e=="]")
++rbrkt;

fclose( infile);
printf( "The file length is %d \ n",
bytecount ) ;
if( lbrace != rbrace) {
printf( "There are % 3d left and
% 3d right braces \ n", lbrace,
rbrace );
++errorcount;

if( lpar !=rpar) {
printf( "There are % 3d left and
% 3d right parentheses \ n",
lpar, rpar);
++errorcount;

if( lbrkt !=rbrkt ) {
printf( "There are % 3d left and
% 3d right brackets \ n",
lbrkt, rbrkt );
++errorcount;

if( squotez2) {
printf( "The single quote marks
are not paired \ n" );
++errorcount;

1f( dquote %2) {
printf( "The double quote marks
are not paired \ n" );
++errorcount;

if( errorcount ==0) {
printf( "No errors found, OK to
compile\ n");
exit(0);

else
exit( errorcount );

continued
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Understanding C

In the review of C interpreters in the June
BYTE (“Four C Language Interpreters”
by John Unger), Mr. Unger lists a single
“major shortcoming” of C-terp as “its
lack of a built-in library.” What is horri-
fying about this statement is that it shows
a fundamental failure to understand the
reason for the product’s existence.

C-terp is for those who need to develop
code for their compilers. It requires you
to use the compiler’s libraries, because it
is trying to limit the degree to which the
same source causes different results
when run under the interpreter and when
compiled by the compiler. In short, C-
terp is designed to be a development envi-
ronment. Indeed, you cannot order C-
terp without specifying which compiler
you will be using. To fail to understand
that you must use your own compiler’s li-
brary of routines with C-terp is to fail to
understand the nature of the product. It’s
much like complaining that a calculator
is a flawed product because it’s too
mathematical.

There also seems to be a notion that C
interpreters are a great way to learn C.
Certainly Gimpel Software is not perpet-
uating that misconception, but the idea

learner’s interpreted language, because
the significant unit in BASIC is the line.
It is not idiotic to sit down at a computer
keyboard and start writing BASIC to
learn it. However, to produce code in a
modular language you must understand
the structure of the language, the scope of
variables, and so on. In C, the words of
the language are less important than the
structure. Avoiding syntax errors is not
the heart of learning C.

At the Eye Research Institute, we re-
cently purchased a site license for C-terp
because it is so useful. In particular, it
has a good line editor, lets you run quick
checks to make sure you didn't leave off a
semicolon, and lets you quickly test what
actually comes out of a function before
developing too much code for easy de-
bugging. Furthermore, C-terp is a dream
for, say, graphics-routine development.
With C-terp, you can interactively devel-
op what you want to see. In such an appli-
cation, it’s a minor miracle to have your
first compiled output the only compiled
output.

Tom Clune
Boston, MA

First, let me add the next three words of

view. The entire phrase is, “its lack of a
built-in library of mathematical func-
tions.” C-terp comes with a complete
built-in library of extremely useful func-
tions and is lacking only in this one spe-
cific area—support for math functions.
Because both Run/C and Instant-C in-
clude mathematical functions in their
built-in libraries, I thought it was fair to
point out the omission of such functions
in C-terp’s.

C-terp is designed primarily for use in
a development environment as a compan-
ion program to a specific C language
compiler; this makes its own lack of math
Sunctions not as crucial. But C-terp can
also be used alone, as a tool 1o learn C, to
test concepts of the language, and to pro-
duce useful programs that can run within
the confines of its interpreter environ-
ment. It is wrong to imply that C-terp
must be used with a specific compiler. |
agree, however, that any C language in-
terpreter is most useful when it can work
with source code that can be seamlessly
ported between the interpreter and com-
piler environments.

I wholeheartedly support your opinion
that trying to learn C using a mindset de-
veloped in BASIC is a serious mistake.

exists nonetheless. BASIC is an ideal the sentence that you quoted from my re- continued
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Everex ASIC Does It Again

4MB EMS/Extended Memory

for PS/2 Micro Channel

Single Custom Chip

The new Application Specific
Integrated Circuit (ASIC) from
Everex performs the memory
management on the RAM 4000™ .
The functions of many chips are
combined into a single 84 pin
chip. This has reduced the totzl
number of components to
increase the reliability and create
more room for memory. Boost
your memory with the

RAM 4000 all the way to

4 megabytes!

Flexible for your
advantage

There are two banks of memory
on RAM 4000. Each bank (18
chips) gives you 2MB. Load
either 2MB or 4MB as you need
for your application. It is fast,
easy and economical.

Configure to
your needs

The ASIC chip frees you from
restrictions. Allocate a part of
the 4MB as EMS memory and
the rest as extended. Or you can
also dedicate the entire 4MB as
either EMS or extended.

More memory for
more scftware

The RAM 4000 lets you run
larger spreadsheets with Lotus®
1-2-3®, bigger databases with
dBase OI Plus™ or run more
applications in Microsoft®
Windows.

Easy installation

The /O addressing and memory
configuration are done by

software so there are no jumpers

or switches to set. Just plug the
board into the machine and run
the computer’s setup utility.

Software Partners

RAM 4000 is accompanied by
Expanded Memory Manager
which manages the operation of
all EMS memory, while EDISK
lets you use RAM to simulate an
extra fast drive. There is also a
print spooler that lets you print
files while you edit others.

Why wait? For the name of the
Everex dealer nearest you call:

(800) 821-0806

in USA

(800) 821-0807

In Calif.

——EVEREX

EVER for EXcelience

48431 Milmont Drive
Fremont, California 94538

Everex, EVER for EXcellence, RAM 4000, Personal Systesn2, Micro Channel, Lotus, dBase 111 Phus, and Mikrosod are o gisiered tragemarks «f thelr espective companies. © 1987 Everer Systems, Inc. All rights reserved,

Inquiry 91 for End-Users. Inquiry 92 for DEALERS ONLY.
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WHERE TO FIND AND BUY LET’S C AND CSD

National
Express Program at
Radio Shack stores

Alabama

Mac Solutions
Huntsville
205-883-4125

Arizona
B. Dalton Software, Etc.

Phoenix
602-996-5772

B. Daiton Software, Etc.

Phoenix
602-943-9723

B. Daiton Software, Etc.

Tucson
602-327-5828

California
B. Dalton Software, Etc
Bakersfield

805-832-2888

B. Daiton Software, Etc
Buena Park
714-821-5840

B Dalton Software, Etc
Ca Park

818-348-6030

B. Dalton Software, Etc.

City of Industry
818-912-1079

B. Dalton Software, Efc.

Concord
415-689-7098

8. Daiton Software, Etc.

Cupertino
-257-5627

B. Dalton Software, Etc.

Escondido
619-747-2175

B. Daiton Software, Etc.

Fresno
209-225-6274

The Computer Edge
Hanford
209-583-1096

B Dalton Software, Etc
La Mesa
619-461-5032

B Dalton Software, Etc
Los Angeles
213-657-4285

B Dalton Software, Etc.

Manhattan Beach
213-546-7481

B Datton Software. Etc
Montclair
714-625-1290

B Dalton Software, Etc.

Northndge
818- 993 9167

B. Dalton Software, Etc
Orange
714-634-1552

B Dalton Sottware, Etc.

Oran
714-974-9820

B Daiton Software. Etc
Pteasanton
415-460-0966

B. Daiton Software. Etc
Redondo Beach
213-214-0480

Compuclassics
Resedo
818-705-1895

Cardinal Computers
Riversdale
714-785-6160

B Daiton Software. Etc
Riverside
714-687-4613

B Oaiton Software. Etc
San Bernardino
714-381-6409

B Dalton Software. Etc
San Diego
619-291-0154

B Daiton Sottware. Etc
San Diego
619-291-5779

B Dalton Sottware. Etc.

SanD
619-2?—04327

B Dalton Software, Etc.

San Francisco
415-986-2690

B Dalton Software. Etc
San Jose
408-270-3445

B Dalton Software, Etc
Santa Barbara
805-682-9658

B_Dalton Software. Etc
Santa Clara
408-246-0802

If there isn’t a dealer listed in your area, don’t give up. Give us a call. Phone 1-800-MWC-1700. In lllinois 1-312-472-6659.

B. Dalton Sottware, Etc.
Santa Monica
213-393-7122

B. Datton Software, Etc.

Sherman Oaks
818-501-6585

B. Dalton Software, Etc.

Sherman Daks
818-986-4101
Fry's Electronics
unnyvale
408-733-1770

B. Dalton Software, Etc.

Torrance
213-371-0157
Software Centre Int'1.
Upland
714-946-5665

B Dalton Software, Etc.

Westminster
714-892-9020

Colorado

B. Dalton Software, Etc.

Boulder
303-939-9005

B. Dalton Software, Etc.

Denver
303-592-1600

B Dalton Software, Etc
Fort Collin

-0880
B Datton Software, Etc.

Littieton
303-933-0081

B Dalton Software, Etc.

Westminster
303-427-9390
Heath Zenith
Westminster
303-429-2292

Connecticut

Computers Etc.
Fairfield
203-336-3100

B_Datton Software, Etc.

Trumbull
203-372-7882

B. Dalton Software, Etc
Waterford
203-443-3360

Softown inc
Watertown
203-274-9227

District of Columbia

B Dalton Software, Etc.

202-737-7607

B Daiton smgware. Etc.

202-429-9782
ICN
202-775-8188

Florida

B Daiton Software, Etc.

Altomonte Springs
305-260-6562

Heath Zenith
Plantation
305-791-7300

B_Daiton Software, Etc.

Tampa
81}971 7166

Georgla

org
B. Dalton Software, Etc.

1159 Northlake Mall
Atlanta

B Dalton Sottware, Etc
Gwinnet Place
Atianta

B Dalton Software, Etc.
Atianta

404-422-9816

B Dalton Software, Etc.

Atlanta
404-261-7944
Heath Zenith
Atlanta
404-252-4341
Academic Software
Roswell
404-998-7766

Hawaii

Software Plus
Honolulu
808-538-3344

inois

Software Cit
Arlington Heights
312-259-42
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B. Dalton Software, Etc.
Bloomingdale

B. Dalton Software, Etc.
129 North Wabash Ave.
Chicago
312-236-0201

B. Dalton Software, Etc.
55 West Monroe
Chicago
312-782-5762

B. Dalton Sottware, Etc

645 North Michigan Ave.

Chicago
312-642-5648
Heath Zenith
3466 W. Devon Ave.
Chicago
312-583-3920
S.C.1. Niles
Niles
312-965-9044
0Oak Brook Computers
Dak Brook Terrace
312-941-9005

Indiana

B. Dalton Software, Etc.
Glendale Center
Indianapolis
317-251-3198

B. Dalton Software, Etc.
Castleton Square
Indianapolis
317-576-0260

B. Dalton Software, Etc.
Claypool Center
Indianapolis
317-634-3730

lowa

B. Daiton Software, Etc.
Des Moines
515-278-1030

sas
B ['):hnon Software, Etc.
316-681-1480

Kentucky

Business Computers
and Software
Louisville
502-893-3533

Louisiana

B. Datton Software, Etc.
New Orieans
504-524-0445

Maryland
Heath Zenith
Baitimore
301-661-4446
B. Datton Software, Etc.
ville

301-881-5420
Sacon Computers

Rockville

301-258-9505

Massachusetts

Computers Solutions, Inc.

Holyoke
413-533-3751

Michigan

Software City
Ann Arbor
313-996-4500

B. Datton Software, Etc.
Dearborn
313-593-3033

Thompson Electronics
Monroe
313-241-1911

Strom Systems

Plymouth
313-455-8022
Computer Talk
Rochester
313-651-2552
Micro Station
Southfield
313-358-5820
The Software Store

Utica
313-358-5820

Minnesota

B. Datton Software, Etc.
Brooklyn Park
612-561-6421

B. Dalton Software, Etc.

Burnsville
612-892-3464

B. Daiton Software, Etc
Edina
612-922-2293

B. Dalton Sottware, Etc
Maplewood
612-770-6628

B. Dalton Software, Etc
Minneapolis
612-332-9008

B. Dalton Sottware, Etc
Minnetonka
612-542-3108

B. Datton Sottware, Etc
Rochester
507-282-2706

B. Oalton Software, Etc.

Roseville
612-631-8095

B. Oanon Software, Etc.

g:aroass 3324

B. Datton Software, Etc.

Kansas City
816-763-9656

B. Daiton Software, Etc.

Kansas City
816-361-2620

B. Danon Software, Etc.

St. Lo
314- 968 4505

Montana
B. Dalton Software, Etc.

Missoula
406-721-0320

B. Datton Software, Etc.

Reno
702-825-6665

New Je

rsey
B. Dalton Software, Etc.

Eatontown
201-542-2285

Heath Zenith
Fairlawn
201-791-6935

Software City
Greenbrook
201-968-4840

(:ompule_rl Systems

rvi

Somerville
201-725-1373

B. Datton Software, Etc.

Woodbridge
201-855-1999

B. Daiton Software, Etc.

Albugquerque
505.88-9595

New York
Home Software
Albany
51&438 7058
Heath Zenith
Amherst
716-832-3090

B. Dalton Software, Etc.
Sho

y Shore
516-665-4111

B. Dalton Software, Etc.

Cla;

315-458-0163

B. Oalton Software, Etc
Flushi
718-961-5930

Softwaire Centre Int'l.
Forest Hills
713-793-8112

Heath Zenith
N. White Plains
914-761-7690

B. Daiton Software, Etc
666 Fitth Ave.
New York
212-315-4744

B. Datton Software, Etc
170 Broadway
New York
212-267-7894

B. Datton Software, Etc

396 Avenue of the Amerncas

New York
212-529-6985

B. Dalton Software, Etc.
103 Fitth Avenue

CSmpuler Diagnostics

ocheste:
716-248-3554
Executive Photo

Scarsdale
914-723-1331

B. Dalton Software, Etc.
White Plains
914-682-8606

B. Dalton Software, Etc.
Yonkers
914-779-8490

North Carolina

Sottware Express
Charlotte
704-522-7638

B. Dano'? Software, Etc.

Ralmy
919-781-4078

Ohio

Heath Zenith
Cleveland
216-292-7553

B. Dalton Software, Etc.
Columbus
614-868-6874

B. Datton Software, Etc.
Columbus
614-459-6607

Hgatl_\ Zeni'leh

pringdal

513% -1115

B. Datton Software

oledo
419-475-3884

Oklahoma

B. Dalton Software, Etc.
Okiahoma City
405-634-6601

B. Dalton Software, Etc.
Tulsa
918-663-5454

Oregon
B. Dalton Software, Etc.

Eugene
503-345-1022
Software Express

%HZ-‘ZSB

B. Dalton Software, Etc.

9403 S.W. Washington Sq. Rd.
riland

Pol
503-639-7657

B. Datton Software, Etc.
Clackamas Town Center
Portland
503-653-9571

B. Dalton Software, Etc.
Downtown at 5th and Alder
Portland
503-241-2500

B. Datton Software, Etc.
1004 Lioyd Center
Portland
503-249-8672

Pennsylvania

B. Dallon Software, Etc.
King of Prussia
215-337-9151

B. Dalton Software, Etc.
Monroeville
412-373-3207

B. Dalton Software, Etc.
Pittsburgh
412-232-9502

B. Dalton Software, Etc.
Willow Grove
215-657-4669

Rhode Island

Software Center Ri
Warwick
401-738-9100

South Carolina
Sohware City
rianbur

3 574-4713

Tennessee

Software City
Chattan
615-899-3541

poesBlsoounl Software
615—584 5866

Texas
B. Dl?allon Software, Etc.

allas
214-991-8563
B. Dalton Software, Etc.
llas

Dal
214-744-3423
B. Datton Software, Etc.
Denton
817-566-6650
B. Dalton Software, Etc.

B. Daiton Software, Etc.
Houston
713-682-5933

B. Dalton Software, Etc
Houston
713-439-1045

Computer Age
Houston
713-977-0722

Software Galleria
Houston
713-890-2222

B. Dalton Software, Etc.
Mesquite
214-681-2586

San Antonio Discount Computer

San Antonio
§12-680-5021

Virginia

B. Dalton Software, Etc.
Arlington
703-522-6161

Dominion Software
Chester
804-796-7936

B. Daiton Software, Etc.
Falls Church
703-241-8519

Sottware Central
Norfolk
804-461-6452

Computer Works
Petersburg
804-861-1010

Software Plus
Richmond
804-285-2170

BsDallon ?:ttware Etc.
703-971-0104

ICN

Springfield
703-569-4141
Software Center
Vienna
703-356-3600
Heath Zenith
Virginia Beach
-460-0997

Washington
B. Dalton Software, Etc.
levue

Bel
206-453-1696

University Bookstore-W.V.
Seattle

206-634-3400

B. Dalton Software, Etc.
Tacoma
206-472-2267

B. Dalton Software, Etc.
Milwaukee
414-272-0185

B. Dalton Software, Etc.
Wauwatosa
414-258-4144

Note: Product availability
may vary at B. Daiton
Software, Etc. stores.
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PRESENTING THE DIFFERENCE BETWEEN

FAST COMPILING AND

FAST PROGRAMMING.

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

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 C has it all.

But to get your pro-
grams up and running you

o

REVIEWERS ARE
RAVING ABOUT
LET'S C AND csd.

“Let’s C1is an inex-
pensive, high-quality
programming package...
with all the tools you will
need to create applications.”
—~William G. Wong, BYTE,
August 1986.

“The performance and
documentation of the $75
Let's C compiler rival those
of C compilers for the PC
currently being sold for

Source Debugger

need more. Because even the fastest compiler

3500... highly recommended..."

can’t outrun bugs. You need the revolutionary C 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 WITH LET’S C! | indispensable tool for program development.”
—William G. Wong, BYTE, August 1986.

csd lets you bypass the time consuming frus-
trations of debugging-like long dumps and clunky
assembler. With ¢sd, 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.

Y
LET'S C AND csd FEATURES %?‘;

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

Sieve Benchmark
(Compile time in seconds)

Let’s C:

o Now compiles twice as fast
¢ Integrated edit-compile cycle: edi-
tor automatically points

to errors i
. Lets C: 2.8 (On 512K 6Mhz IBM-AT)
o Includes both small and large '
mory model Turbo C: 3.89 {As advertised)
o [ntegrated environment or .
command line interface CSd

o 8087 sensing and support o Large and small memory model

o Documentation features new o Debug in C source code. not

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

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

o Provides separate source, eval-
uation, program and history
windows

® On-line help screens

o Can teractively evaluate any
C expression

 Can execute any C function in
your program

o Trace back function

o Ability to set trace points

« Not copy protecied

o Full Kernighan & Ritchie C and
extensions

o Full UNIX compatibility and
complete librares

« Many powerful utibties including
make, assembler, archiver, cc one-
step compiting. egrep. pr. ail, wc

o MicroEMACS full screen editor
with source included

« Supported by dozens of third
party libraries

“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. Ontop 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 inois call, 1-312-472.6659

Mark
[m, Williams
Company

1430 West Wrightwood, Chicago, lllinois 60614
© 1987 Mark Williams ( Jompany

egstered trademark of the Mark Willams Company
UNIX 15 a trademark of Bell Labs

Let'sCis

MARK WILLIAMS LET'S C AND csd.ONLY $75 EACH.
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However, an interpreter’s ability 1o catch
syntax errors quickly, which you yourself
mention, does make it a useful learning
100l for beginning C programmers.
—John Unger

Alternate Approach to DTP

The theme of the May issue of BY TE was
desktop publishing; however, nowhere in
the articles or charts was there any men-
tion of the PowerText Formatter, an
$89.95 desktop-publishing product an-
nounced and shown at PC-Expo in July
1986.

John W. Seybold’s view of desktop
publishing is but one approach; he dis-
misses all approaches other than
WYSIWYG. But current Macintosh and
IBM WYSIWYG software leaves a lot to
be desired and suffers from some funda-
mental problems, and the alternatives
may be more cost-effective, both in initial
cost and in day-to-day operation in a pro-
duction environment.

WYSIWYG is really only approxi-
mately what you get. The fonts differ
from screen to page, and interletter and
word spacing differ. What looks nice
kerned on the screen can often end up as
touching characters on the printout, and
what seems to be centered on the screen

SURGE
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may not be when it’s printed.

Scaled fonts, such as those of Post-
Script, do not map onto dots very well. In
addition, a good typographer will often
change the shapes of letters in different
sizes simply because they look better.
Mathematics can’t do this. As a result,
scaled fonts are not as crisp and clear as
fonts discretely designed for each point
size.

WYSIWYG systems don’t function
very well in environments where several
people supply the copy and where exter-
nal artwork and halftones have to be fac-
tored in. And, at least on the IBM PC and
the Macintosh, using W YSIWYG screens
to lay out metro-size newspapers is some-
what like painting through a keyhole.

WYSIWYG requires a lot of hardware.
In the PC arena, one really needs a PC
AT-class machine, an EGA card, a hard
disk drive, and a mouse, not to mention
the laser printer. Can everyone who
needs desktop publishing really afford all
this hardware?

WYSIWYG is ideal for flyers and
short newsletters. But is it really practical
for books of 200 or more pages?

When you strip away the hype from
desktop publishing, what you really find
is a problem of economics. Typesetting

o

costs a lot of money. That problem can be
addressed by 300-dot-per-inch (dpi) laser
printers, at least in typesetting textual
material. Page-layout and composition
programs have their place, but they are
only a part of the typesetting and publish-
ing problem. When the visual aspects of
each individual page are as important as
the textual aspects, then page-layout pro-
grams may be the ultimate solution.
However, advertising material, flyers,
and newsletters represent only a very
small percentage of the printed material
produced in this world. Are we to believe
that the economic solution to the high
cost of typesetting for each and every
page printed is to sit in front of a screen
with 2 mouse?

Your theme articles indicated that
desktop-publishing hardware costs be-
tween $10,000 and $15,000, with soft-
ware running between $200 and $800.
But consider this: The street price of an
HP LaserJet Series Il printer is about
$1700, a good set of times roman and hel-
vetica fonts costs about $155, and the
PowerText Formatter costs $89.95. Inset
2, a graphics-capturing and editing pro-
gram from American Programmers
Guild Ltd., costs $99, and a clone costs

continued
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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 . Without Fast Forward

dBase lli

3.15 minutes

29.6 minutes
(Test: Add and delete 225 records)

WordStar 3.3

12 seconds ;
40 seconds
{Test: Move cursor 1o end ot 46 page document)

Lotus 1-2-3

21 seconds l
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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INTRODUCING FAST FORWARD:
NOW ANY SOFTWARE CAN RUN UP 10 10 TIMES FASTER.

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 llinois: (312) 472-6659

Mark

Williams

Company
1430 West Wrightwood
Chicago, lllinois 60614

Fast Forward runs on IBM-PCs and
100% covanbles. Not copy protected.
Mark Williams Company

60-DAY
MONEY-BACK
GUARANTEE

© 1987,
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less than $1000. The total is under

$3050—substantially less than $10,000

to $15,000. Yet you can do everything

with that configuration that a user can do

with PageMaker or Ventura. And you can
do it faster, with better-looking results.

David P. Guest

Beaman Porter Inc.

Harrison, NY

I stated in the first paragraph of my arti-
cle that “'desktop publishing is a slippery
product without a clearcut definition.”
To explain how it emerged, I traced its

history, uncovering the differences be-
tween desktop publishing and computer-
aided typesetting. The latter is both nar-
rower {in that it doesn't embrace
publishing per se) and also much broad-
er, in that it includes programs and sys-
tems that are, at least currently, much
more sophisticated in terms of the inclu-
sion of typographic niceties.

It shouid be clear that desktop publish-
ing currently offers more limited (al-
though very exciting) capabilities. I be-
lieve, however, that users at the desktop
level will soon be able to command virtu-
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ally all the resources of more traditional
computer-aided composition capabili-
ties. The much less intimidating inter-
faces of more traditional approaches are
being profoundly modified. WYSIWYG is
one such adaptation.

I was not involved with the preparation
of Thom Holmes’s article, which fol-
lowed mine in the May BYTE. I did not
select, include, or exclude any particular
software packages listed there.

But I disagree with your assumption
that PostScript, or any other page de-
scriptor language, produces inferior
type. The final product depends on the
output device.

Nowadays, virtually all new output de-
vices operate in a raster-imaging mode
and therefore must deal with the laying
down of pixels. It is the responsibility of
such languages to output ar a resolution
within the capabilities of the selected im-
aging device. (At the desktop level, we
are already moving from 300 dpi 1o much
more, and, of course, those who can af-
ford to are using recorders that write
their output to photosensitive films or
papers.) It is generally not the task of the
publishing program to rasterize the out-
put, unless a graphics editing or manipu-
lation package is also included—and
even in these cases, final output differs
from what you see on the screen. It is true
that scaled or even bit-mapped fonts on a
video screen do not provide a meticulous-
ly faithful representation of final output.
However, for review and formatting pur-
poses, they are usually a lot more helpful
than monospaced fonts.

The issue that you fail to address is
how code-intensive a composition pro-
gram is or must be. WYSIWYG, by pro-
viding a window that permits an interac-
tive preview of the intended output,
greatly simplifies the formatting process.

But I do agree that specific features of
many WYSIWYG programs may be inade-
quate for the production of large, rela-
tively standard documents. In such cases,
WYSIWYG in and of itself will not provide
the hoped-for benefits.

—John W. Seybold

Response to Bonus Issue

I am writing in response to your request
for comments on your Summer Applica-
tions Software Today special edition. [
enjoyed the edition very much.

I use my computers for both productiv-
ity and enjoyment. I own an 8-bit and a
16-bit MS-DOS machine, each with hard
disk drives. I am more experienced in
hardware, as I service computers on a
full-time basis for one of the large small-
computer retailers. In my spare time, I
develop and sell personal robot hardware

continued



Imagine -he speed and power of a

you chose was never meant o take advan-
tage of a camputer ths powerful. It will
take more than just 2 ‘windew environ-
ment” or am outcated Jperat-ng system
to unlock the 8(386.

It wil take PC-MDS5/386"

The First 80318 Operating
System. Soecitically designed for the
80386 computer PC-X05,38™ opens
doors. Doors to nore memory and
multi-tasking. Loors o thousands
of DOS programs as wel as mpcom-
ing 80386-gpeciiic soitware. [t's the
gateway to tae lztest tehaology..., and
your networking futu-e.

Memory Management
Without Boards. PC-RMOS exploits
the memory managemert capabilities
built into th= 80386. Se, 1p tc four
GIGABYTZS of merwory are access-
ible to mult-ple wsers anc to fature
80386-spec fic epplicazions requiring
megabytes of m2mor~

Multi-Tasking, Multi-

User Support for (01e, Five or
25 Users. PC-MOS,386™ alows
up to 25 inexpensive “erraina s to be
driven by a singe 80586 macdhine.
So the feati res of the 80386 ¢an be
utilized at every term.mal And it
comes in th-ee versions o you can
upgrade yoRr system s ycur com-
pany grows..wi-hout Faving o
learn new commands or instzll

new hardware.

$100,000 naricempurer n a desktop PC cost-
ing under $7,000. Now imagine all that power
going to waste because t 1e operating system

Software Suprport for Thousands

of DOS Programs. Al:toug1 PC-M0OS/386™
totally replaces DOS. it sloesn’t niake vou
replace vorrr favorite DS prograns. So you
can run prcgrams like Lotus 1-2-3, WordStar,
dBASE I.1, and WordPerfzct an the 80386.
Best of all, it uses fa nilizr commands like
DIR and COPY-so vou'l feel confortable
with our system.

The Gateway to Endless
Features. Dist nctive characteristics
like fle/system seuri-y, remcte access.
tile/record lock ng. and bui t-in color
graphics suppat for EACH user set
PC-MOS/386™ a-mart from al previous
operating systems
Open the Doors to Your
Future TODAN! Call The Software
Link TODAY for nore inforn-ation and
the authorized dealer nearest vou.
PC-MOS/386™ czmes in single, five &
25-user versions arting at $195.

PC-MOS/386

MODULAR OPERATING SYSTEM
o THE SOFTWARE LINK

Daveloper: ef LANLIrk * & Multemk™ Advanced

3577 Parkway Lase, A lanta, G\ 30092
Jelex 4990 147 SWLINR
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and software. In my full-time work, I
handle a lot of software belonging to ser-
vice customers, so I base my views on
that as well as on the software I use for
myself.

I was disappointed at your exclusion of
FilePro 16 from your database software
review. It is much easier to learn and use
than the famous dBASE. One of my most
important measures of a database pro-
gram is how easy and inexpensive it is to
convert data files from other software
and operating systems to the one I use.
Although all database software develop-

ers sell conversion programs, I don’t like
to pay for something I can do myself. I've
found that I can write simple BASIC pro-
grams (about 10 lines long) to convert
anything (including dBASE II and III,
TRS-DOS, and Timex-Sinclair) for File-
Pro 16 use.

Next, a general comment on RAM-
resident utilities. These utilities cause
almost half of the customer software
problems I encounter in my work with
MS-DOS machines. The problem is a
conflict between the utilities and the pri-
mary software. (I have all but stopped

using the utilities myself.) The popular
SideKick is a prime offender. The soft-
ware developers always claim it is a hard-
ware problem. In many cases, it may be a
hardware design problem, but who
cares—if it causes a problem, you can’t
use it.

In future issues, I would like to see
coverage of CAD packages, including
math and circuit packages, that most of us
can afford (under $300). I would also like
to see continued coverage of desktop pub-
lishing, and, again, I'd like it to include
the inexpensive products. (I know you re-

. cently covered this area, but it's probably

Printer Sharin

Share any printer.

Laser, letter quality, plotter, dot matrix, FAX.
Connect any PC/any application.
Even provides a 3287 link between your laser and

a mainframe.
Set up is easy.

Reliable and familiar asynchronous connections.

Get going quickly.

Auto-Install program and pop up and use menus
help you start work easily and quickly.

Call: 1-800-243-2333; in California: 1-800-247-2006

_PrintDirector

Digital Products, Inc., 108 Water Street, Watertown, MA 02172 617-924-1680
PrintDirector is a trademark of Digital Products, Inc.

& Ligital Products inc.
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the hottest applications area today, and
it’s changing all the time.)

Just so you know my prejudices, the
packages I use most often are WordPer-
fect, Crosstalk, FilePro 16, PrintMaster,
and ClickArt, as well as graph packages
and accounting packages. I have never
| found a need for spreadsheets.

Bruce C. Taylor
| Tucson, AZ

OS-9 over Unix
What is the fuss over Apple supporting
Unix on the Macintosh II? Both “The
Apple Macintosh II,” by Gregg Williams
and Tom Thompson (April BYTE) and
Bruce Webster's “‘Processor Wars” (Ac-
cording to Webster, June BYTE) mention
the coming Unix.

I believe that OS-9/68000 would be a
better choice. Also, OS-9/68000 is here
today, not just promised like A/UX (or
like OS-2 for the IBM PS/2 machines).
| Perhaps one of your columnists should

do a simple comparison of 0S-9/68000
and A/UX.

Ramer W. Streed
[ Mankato, MN

| CAD Appreciation
I enjoyed the article “IGES,"” by Ralph J.
Magyer, in the June BYTE. It was well-
written and gave more than just an over-
| view of the intent of IGES and database-
exchange problems.
Paul D. Watson
| Plano, TX

| FIXES

Soft PC

In the May What's New section, on page
| 44, we incorrectly stated the hardware
requirements for Soft PC from Insig-
nia Solutions. Soft PC is a simulated
8088 IBM PC XT and runs on Motorola-
based hardware. It does not require a
PC XT, nor does it require an Intel
coprocessor. #
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Enter the PC CAD world wi & |
DMP- 41/42 series—the plotters that euston \METE
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pe;‘formance ata YEEY. affordab'le *U & sugges’ed retail price. Prices subject to change.
price. Learn about the advantages of  Houston Instrument is a trademark of AMETEK, Inc
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Mousing Around
Dear Jerry,

I am writing in response to your fre-
quent comment that a mouse-oriented
word processor seems ill-suited to its
basic task. Having just finished writing
two books using WordPerfect (now your
word processor of choice, I read), I can-
not imagine doing any serious editing
without a mouse. To be sure, my hands
do not seek the company of my key-
board’s fuzzy little companion when I am
entering large blocks of text, but for re-
writing—a deletion here, a rearrange-
ment there—nothing is more helpful than
a mouse.

I use Logitech’s mouse, finding it vast-
ly superior to Microsoft’s. I run Mouse-
Perfect as the mouse-interface program.
MousePerfect is my own creation—not
yet available for sale, although I hope to
change that someday. It provides cursor
movement, easy deletion, and menu-
oriented commands, so you don't have to
figure out whether to use the Control key
or the Shift key with F6 to get text cen-
tered, for example. Of course, the key-
board remains fully available. I would be
happy to send you a copy.

Howard E. Abrams
Atlanta, GA

I'd love 10 see a copy of MousePerfect.

I agree completely: For editing, a

mouse is essential, and neither WordPer-

| fect nor Q&A’s writer (the other word

| processor I use a lot on big machines)

supports mice. I can’t use mice for writ-

ing, but it’s good to be able to run the

cursor around fast when you're trying io
rewrite.

Logitech certainly makes the best mice
Jor the money. I tend to use its Bus Mouse
addressed to LPT2:, since I'm strapped
Jfor poris. —Jerry

Whither the Orb?
Dear Jerry,

In the April 1984 BYTE, you de-
scribed with great enthusiasm the Omni-
sphere by Orb Inc. By the time I tried to
order one, the company no longer had a
telephone number. Edmund Scientific's
catalog has a picture of something simi-
lar, but they don’t have any in stock. Can
you direct me to the manufacturer?

Michael Showe
Wayne, PA

Conducted by Jerry Pournelle

The one in the catalog sure looks like
the one I have. I have heard these globes
are called Star Sculpture, and 1 will ask
on BIX for sources; I bet that [ find one.
—Jerry
[Editor’s note: According to Microbytes
Daily (in the BIX news conference
“microbytes”), two exhibitors at the re-
cent CES show had low-cost versions of
such “plasma spheres, " globes that gen-
erate miniature lighting when you touch
them. The two companies are: Rabbit
Systems Inc., 100 Wilshire Blvd., Santa
Monica, CA 90401, (213) 393-9830; and
Imaginarium, 3530 North 16th St.,
Phoenix, AZ 85016, (602) 230-2880.]

The Perfect Word Processor?
Dear Jerry,

I am surprised that you have not used
WordStar 2000 Plus. The features that
you seem to appreciate most, judging
from your reviews of other word-process-
ing software, are available in WordStar
2000 Plus. If you haven't reviewed it be-
cause you only review software sent to
you by its manufacturer, then I think
MicroPro is doing itself a great disservice
by not having you try it.

I know several people who once were
strong advocates of programs such as
Perfect Writer, Microsoft Word, and
WordPerfect, but switched after trying
WordStar 2000 Plus for a few weeks. In-
cidentally, it doesn’t use the same com-
mands as WordStar; WordStar 2000 Plus
uses commands that make more sense,
and the screen is WYSIWYG.

One caution: It runs as slow as molas-
ses, especially from floppies. An 80286-
based machine is almost a necessity.

Ken Weybright
Cincinnati, OH

I think the problem was that I got
WordStar 2000 Plus to0 early; it seemed
interminably slow. I expect that on a Z-
248 it would zoom along. Perhaps I
should try it, although WordStar 4.0
seems good enough for most purposes
and prints rings around most of its
competition.

Thanks for the tip. —Jerry

Dear Jerry,
I am baffled by your love affair with
WordPerfect. I'm well acquainted with
continued



ASYSTANT+ " ...Menu Driven
Engineering And Scientific Software
Brings New Power To Your PC!

Data acquisition, analysis, statistics and astounding graphics
in one easy to use, integrated and affordable package.

ASYSTANT+ is a software package designed Here are just a few of the powerful features:  software you can unlock your engineering and

exclusively for engineers and scientists who * A/D, D/A, Data Acquisition and Control scientific potential while expanding your

use a PC as a personal productivity tool. kt « Full integration to eliminate program productivity.

offers fully_integraled data acquisition, shuffling ASYSTANT + is what engineering and

data analysis and astounding graphic « Outstanding presentation quality graphics  scientific software is supposed to be
capabilities. which easily outputs to plotters productive, powerful and capable of handling

This powerful software is menu driven to get + Byilt-in, ready to run functions include FFT, Your loughest assignments.
you up and running immediately and provides  smoothing, curvefitting, statistics, matrix ~ Best of all, it’s easy to install, easy to use
an interactive and very clear help menu and polynomial operations. .. and more and very affordable.

ASYSTANT + has no equal, either in power Call us today for more detailed information.
or functionality. With this software thetime ~ 1-800-348-0033 NY-212-702-3241
consuming requirements of custom
programming are eliminated. With this
software you no longer have to settle for

‘business oriented spread sheets” or multiple
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programs from several sources. With this ?é é%
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-

MACMILLAN
SOFTWARE

ASYSTANT + Ready-to-Run Scientific Software is a Irademark of Macmillan Software Co A dMSIOH,Of Macmillan Pubhshmg Company
ASYSTANT + was developed by Adaptable Laboratory Software, PO./Box 18448, Rochester, NY 14618 630 Third Avenue, New York, NY 10017
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the program—in fact, I teach how to use it
at a local college—and it has always
seemed to be slow and poorly designed
(especially the technique for revealing
codes in a split screen). I also find the
system for selecting options from num-
bered menus tiresome and frustrating,
and I'm surprised you don’t feel this way,
too. It wasn’t so long ago that you wrote a
column denouncing bulletin-board soft-
ware that requires the user to pick an op-
tion from a numbered menu. In what way
is WordPerfect any different?

I also teach Microsoft Word, and I find
it considerably quicker than WordPer-
fect. I wonder, with your schedule, how
much time you really have to try other
word-processing programs in any depth.
It takes several quiet hours of browsing
through the manual to explore a program
properly, and, from your column, it
sounds as if several quiet hours are a
rarity.

Although I teach WordPerfect and
Microsoft Word, I don’t use them myself.
Personally, I feel that PC-Write is still the
ideal word-processing program at any
price. It certainly comes closest to your ex-
pressed ideal of simulating WRITE. (I've
triecd WRITE on Greg Benson’s system,
which I understand is identical to yours.)

PC-Write lets you customize your
command codes; you can choose any key
combination you like to control the func-
tions of the program. It scrolls faster, it
searches and replaces faster, and it’s infi-
nitely more versatile than the big pro-
grams. You mentioned it once in passing;
have you ever had time to explore its po-
tential? I think you'd like its design. But
everyone has fierce brand loyalties in this
business, and I don’t suppose mine are
any more logical than average.

Over the past few years, I have had the
impression that your column focuses more
and more on the time spent trying to
make hardware items work with one an-
other. I certainly find this myself. Each
new purchase provides a whole new series
of quirks and bugs to iron out. Things that
should be simple often turn out to be ludi-
crously complicated.

For instance, I wanted to send text
from the serial port of an IBM PC to the
serial port of a Macintosh. I had the
plugs, the cable, and the pinouts for both
computers, but it still didn’t work. Final-
ly I'spent $39 for a cable from a company
that specializes in custom-made cables. It
worked on the first try. I opened up the
plugs and found the company had shorted
pins 5 and 6 together at the IBM end.

How did they know that would work? It’s
the sort of trick that you never find in a
book, and seldom on a bulletin board;
and it seems you can’t deal with equip-
ment without knowing these little fixes.

Even on the consumer level, systems
still cause endless grief. I'm sure you re-
ceive plaintive calls for help, as I do,
from users who get into trouble and lose a
week’s worth of text.

I love gadgets, computers especially,
but sometimes I wonder if the slow
growth in U.S. productivity over the, past
three or four years is partly due to busi-
ness people getting diverted from their
work and spending hours fiddling around
with microcomputer systems, trying to
get them to work properly.

I still use a word processor to write fic-
tion, but I use a typewriter for correspon-
dence. It’s quicker.

Charles Platt
New York, NY

You're right: It 's very hard to do a de-
cent job of evaluating word processors.
You have to get used t0 using them, and
that takes some doing.

My problem with Microsoft Word is the
lack of commands that do things I want

continued

HARMONY COMPUTERS

2357 CONEY ISLAND AVE., (BET. AVES. T & U) BROOKLYN, N.Y. 11223
ORDER DEPT. ONLY: (800) 441-1144; OR (718) 627-1000; INFORMATION: (718) 627-8888

555 FOR CREDIT CARDS

{:‘_ﬁa NO ADDITIONAL CHARGE

IBM PS Il MODEL 50 $2649.00
STAR NX-10 $154.00

PANASONIC 1080 | $149.00
COMMODORE 64C $148.00

Apple iImage Writer Il 454
Brother HR 20 324 “PRINTER SPECIALS” Star SD 15 (wide carriage) 299
Brother 1509 349 Star ND 10 309
Brother 1709 454 Star ND 15 399
Citizen 120D 163 Epson FX 86E 308 Okidata 292 w/INTFC 499 Star NB 2410 399
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brilliant breakthrough |

The most

in SQL technology

XQL is a dramatic step forward
in the history of SQL. It's the one
unique SQL solution that helps
programmers break through to even
higher levels of productivity. Power-
ful yet easy to use, XQL minimizes
your coding time and lets you focus
on building better applications.

XQL extends the power of
Btrieve, SoftCraft’s high-perfor-
mance file manager, by allowing ac-
cess to multiple records at a time. It
frees your application from physical
file characteristics by providing true
relational capabilities with data in-
dependence, data descriptions, data
integrity and security.

XQL’s three interface levels are

a major advance in SQL technology.
The first two levels, XQL primitives

since SQL.

for maximum
efficiency or full
SQL statements for
maximum conve-
nience, are callable
subroutines from
BASIC, Pascal and C. The third
level lets you enter SQL statements
interactively without ever having
to write a program.

XQL’s extensive DBMS fea-
tures let you access data by name.
Field order is independent of physi-
cal location within the Btrieve
record. Only records that pass your

XQL offers all
the performance and
reliability you've come to
expect from Btrieve, includ-
ing LAN support, fault
tolerance, comprehensive
documentation and expert
technical support for trouble-
free software development.
Plus, you never pay royalties on
your XQL applications.

Put the latest innovation in SQL
technology to work for you.

Contact SoftCraft.

\ &

restrictions are returned—in the sort
order you specify. Fields can be com-
puted from other fields or constants.
And you can manipulate composite

SoftCraft

ANOVELLCOMPANY
P.O. Box 9802, #917

records built from multiple, joined
Btrieve files.

Austin, Texas 78766
{512) 346-8380 Telex 358 200

XQL., $595; Berieve, $245; mudtiuser Brrieve, $595. XQL requires Btrieve and
PC-DOS or MS-DOS 2.X or 3.X. XQL is a trademark and Btrieve is a registered trademark of SoftCraft, Inc

Inquiry 264
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CHAOS MANOR MAIL

11

done fast. There’s no “‘delete wor
command, and it’s pretty hard to devise a
macro to do that. By contrast, WordPer-
fect has most of the commands [ want,
and since I run it in DESQview, it’s easy
to set up a bunch of DESQview macros.

PC-Write is indeed about the best thing
PC and XT users can get, and the price is
right. What it lacks is some of the built-in
conveniences of WordPerfect. | agree,
though, that I haven't said enough about
PC-Write lately. Everyone ought to have
a copy.

In the old days, we used to spend 25
percent above the cost of the computer
and peripherals to hire someone for sys-
tems integration. It’s a bit easier and con-
siderably cheaper now than it was in the
1970s, but we agree that it’s notr easy
enough.

As for correspondence, I find that
WRITE on the CP/M Z-80 works quite
well, but I'm probably going 10 change
over to the Q&A editor. Running Q&A
under DESQview on an 80386 gives some
awesome power.—Jerry

Amiga Debate Continues
Dear Jerry,

In the March Chaos Manor Mail, you
ended your reply to Warren Block’s letter

with, “It’s still harder to port to Amiga
than Atari.”

That claim is not true when you are
talking about programs written for high-
level operating systems, such as Unix.
Any program that runs under Unix can
run on the Amiga with almost no
changes. The operating system provides
primitives that are similar to those found
on Unix, and Intuition provides a user in-
terface at least as powerful as the win-
dowing facilities found on most Unix sys-
tems. As a result, languages on the
Amiga can easily provide the same sys-
tem constructs found on higher level ma-
chines, making it easy to port code from
these machines to the Amiga.

If you’re talking about porting pro-
grams written for machines like the
Apple II or the Commodore 64, then yes,
you are right. After all, the Atari ST is no
different from these computers, except
for the replacement of the 6502 with the
68000 and the 64K bytes of memory with
a megabyte or more.

The ST hardware is truly wonderful—
it’s got a 68000 with who knows how
many thousand transistors. Unfortunate-
ly, the ST is equipped with an operating
system as primitive as the vacuum tube
The Atari ST is the only 68000 machine

to limit the number of folders in the sys-
tem to 40, and the only machine that will
not warn the user when such a limit is
exceeded.

Keeping all this in mind, it should be
clear why it is easier to port programs
from an 8-bit microcomputer to an Atari
ST than to an Amiga. Take a program
written for your favorite 8-bit microcom-
puter, apply some mechanical translation
into 68000 code, and voila—you have a
program ready to run on the ST. The
translation doesn’t have to be super-effi-
cient. After all, most programs written
for the 8-bit microcomputers of the late
1970s and early 1980s are no longer than
64K bytes, and even if the translation ex-
pands it by 400 percent, it will still fit
within 256K bytes.

What sets the Amiga apart from these
8-bit micros and the ST computers is the
multitasking operating system that befits
16-bit 8-megabyte multiprocessor hard-
ware. Why should multitasking make a
difference in how easy it is to port to a
machine? When you are programming
for a multitasking environment, you have
to be polite and follow a few rules. In-
stead of *‘busy-waiting™ (i.e., running in
a loop to see if a key is pressed), you

continued on page 314

screen monitor ¢
WARRANTY ¢ 30

Whole Earth Software
Catalog wath each
CPU purchase

» Complete 20 MB System
_Complete plug-in-and-use system

3

FOR MORE INFORMATION AND ORDERS CALL TOLL FREE:

1-800-323-8080

The Confident Compatible.

ensure quality

48-hour burmn-in.

Features Include:

® Dual clock speed/keyboard switchable 4.77Mhz and 8Mhz ® 640K RAM ¢ (50 watt
power supply ® Eight expansion slots ® Runs all MS-DOS programs ® BRAND NEW
(not refurbished) famous make 20MB hard drive and controller card ® 360K famous
make floppy drive ® AT style 85 key keyboard w/LED status indicators ® Mono-
graphics (Hercules compatble) card wiprinter port ® High resolution TTL amber
ONE YEAR UIMITED

stem assembled and tested ® FUL
ay return for refund policy ® FCC Class B approved

Superb
workmanship. Assembled in our Berkeley

California plant and lab tested to
and compati-
i bility! Each computer gets a

About
Whole Earth Access
“The Company that
Calls You Back”™

Whole Earth Access stores, well known
throughout California, now sell the finest
computer products nationwide. We
provide total customer satisfaction at the
lowest possible prices. We have 400
employees, we perform over 10,000
customer transactions a week, we do
over $50 million business per year! in al,
we have the ability and commitment to
take care of our customers.

For CA calls or customer support: 415-653-7758
WHOLE EARTH ELECTRONICS ¢ 2990 7th Street ® Berkeley, California 94710

Call for freight and COD information

Errors subject tc correction

Al rewmed rems must be as new. not moddfied or domaged, with of monuols, warronty cords ond pockoging Intoct Retwmed mems must beor a Whale Earth Electrans Rewm Merchandme Authonzaton on the shipping
iabel to recerve o full credrt. and must be shvpped prepasd and msured. Plecse call Whole Earth Electroncs for more mformotion ABOUT OUR WARRANTY: Whoile Earth Eiectronis wil repair or reploce, at its opuon, any
defectve products or parts at no addronal chorpe, prowded that the customer retums the product, shippng prepoud, to Whole Eorth Access.
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ALES GENERATOR PLUS

A revolution in automating sales & marketing

ALES GENERATOR PLUS is so easy
o use the beginner can amazingly have it
unning in minutes. The advanced user

ay be exploring new applications for this
omplete and powerful pro-
ram several years from now. It
eatures all the software tools

ecessary to conduct an
flective sales campaign.
ight at vyour fingertips -

ithout complicated commands, Sales
enerator Plus can automate : Employ-

ent & Real Estate Agents e Service
rganizations ¢ Legal & Other profes-
ionals * Educational Institutions » Medi-
al & Dental ¢ Leasing ® Insurance & other
ervices * Consumer and Indus:rial Prod-
ct Sales ¢ And many many more.

FEATURES:

Menu driven * record

capacity limited enly by disk space * support g o

contract available e« not copy protected * color
and monochrome © works with any standard (ACSII)
word processor or Sidekick © on demand
acustormer-by-customer communication
history * automatic sales follow-up e
telephone tollow-up management e
User definabie reporting «Sales sirategies
canbe d2fined by depariment head & follow the
Critical path of closing a sale * Intelligent record
updating option e correspondence follow-up man
agement © target Customer selection report » sales perform-
ance reporting - dai y, weekly, monthly, etc. by region, location
salesman, product or product group *customized on screen
scfipt  direct mail management °* automatic mailing
including conditioral mail merging & nesting ot data items
sentences and paragraphs ¢ label and envelope printing
¢ definable target market protiles » recognizes standard SiC
codes etc. * significant dates e profile of target market and
response profile €ach with 20 definable fieics »

up to 14

powerful selection criteria & data base ranges.
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I * appointment

.

management &
lists * automated telephone followup
* import/export interfaces * selection
of sort criteria * follow-up lists
* name & address lists * phone lists
* runs on any IBM PC or compatible
* its versatility and features will
e, | AIMEZE yOU

FOR IMMEDIATE SHIPMENT
InUS and Canada

1-800-268-8588
$§9% In Hawaii & Alaska:

1-(416)- 862-0017
SHanding 55

—l

=1 B4

SALES
GENERATOR
PLUS

Supersell Software Inc.
316 California Avenue, #990
Reno, Nevada
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$995

8MHz Mono System

A
ard

=

The CLUB 286 is manufactured and serviced in the USA. As a proof of our
commitment to quality and perfomance, we are offering same day shipping,
high performance integration. 48 hour burn-in with the most up-to-date Intel parts.

Basic System Features:

® 80286 16-Bit Intel CPU /@ AT Style Keyboard
® 512K Motherboard Expandable to IMB
* 8 Slots (2 8 Bit, 6 16 Bit)
e Clock Calendar with Battery Backup
® 195 Watt Power Supply 110/220V Switchable
* Fully Compatible High Speed AMI BIOS (Written in USA.)
® Full 200 Page Users Guide in a Glossy Binder
® Limited One Year Warranty
® Fully Open Front Face Panel
Option: ® 1.2MB Floppy Drive /® 360KB Floppy Drive
® 2 Hard Disk/2 Floppy Disk Controller /¢ Enhanced Keyboard
® 1.44MB 3 1/2" and 720K 3 1/2" Drive

Dealers and Corporate inquiries are welcome

(415) 490-2201 FAX 490 2687 (24 HRS)

1BM AT, Xcnix. AutoCad. MSDOS. PC DOS. Novell Network. dBASE. Lotus.
Sidekick and arc registered of their resp
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CLUB AT, INC. was founded with the intention to provide the customer
with a high quality made in US A. system that suits American tastes at
import prices. Try our systems and find out why we have shipped more
than 20,000 of them already. Our guarantee stands by you!

To Order a CLUB 286 SYSTEM
Call Our Computer Division from 7:30 AM to 6:30 PM PS.T.
Or 10 AM to 3 PM P.S.T. on Saturday. Our staff is standing by.
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American Technologies, Inc.

3401 W. Warren Avenue, Fremont California 94539
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Once upon a time, American led the world
in innavation, quality, engineering, and
manufacturing with names like Edison,
Ford, and Bell...
Once Again America returns:

IOMHz

0 WAIT STATE

NORTON SI: 11.5(V3.0)

12MHz

THRUPUT

imitates the IBM too acmmc!y
...and you can't beat that...

Karl Koessel PC World I j
December 1986 {mfa
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Monitors Optional

CLUB 286 8MHz Mono System $99 5
_——— ——

® Basic System Features Plus
¢ Fully Configured and Tested

® High Resolution 800 x 350, ﬂd
Hercules Compatible 132 Columns ?‘\ce
® Monographics Card, Printer Port 4
® High Resolution 800 x 350 IBM Quality Monitor
With a 20MB 1/2 HT 65ms Drive ~ $1295

With a 30MB Full HT 39ms Drive  $1495

CLUB 286 8MHz EGA System $1 399

® Basic System Features Plus

® Fully Configured and Tested

® High Resolution Micro EGA Card

® Capabie of Mono, Color and EGA

¢ IBM Quality Monitor (EGA/CGA), 14" Nonglare Screen

With a 20MB 1/2 HT 65ms Hard Drive  $1699
With a 30MB Full HT 39ms Hard Drive  $1899

Inquiry 48

CLUB 286 (12MHz Thruput) Mono System $ 1629
e s o e T

® Basic System Features Plus /® A 80286-10 CPU

* Fully Configured and Tested /® Hercules Compatible Graphics 132 Columns
® Video Adapter with Printer Port

¢ A High Resolution IBM Quality 800 x 350 Monochrome Monitor

® 2 Serials, 1 Parallet Port /® Wait State Insertible Slots

* 8/10 Keyboard Selectability /¢ 12MHz Thruput

With a 40MB 1/2 HT 39ms Hard Disk $2200
With a 8OMB Full HT 23ms Hard Disk $2499

With a 30MB Full HT

39msHard Disk ~ $212¢

CLUB 286 (12MHz Thruput) EGA System $1995
T 1 T —— S T

® Basic System Features Plus /¢ 80286-10 CPU

* High Resolution 16 Color EGA Card with Mono and RGB Qutput
® High Resolution EGA Monitor, 14" Nonglare IBM Quality

® Wait State Insertible Slots /@ 2 Serials/ 1 Parallel Port

® 8/10 Keyboard Selectibility /o 12MHz Thruput

With a 40MB 1/2 HT 39ms Hard Disk $2540
2490  with 2 8OMB Full HT 23ms Hard Disk $2870

With a2 30MB Full HT
39ms Hard Disk
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" ONLY ORCHID

GIVESYOU SO
MANY WAYS TO
TURBOCHARGE

PCENGINES.

With Orchid's family of turbos, you
can get the performance you bought
a computer for in the first place. Light-
ning spreadsheet recalculations. CAD
screens that regenerate ina flash. And
large data bases that sort without

putting you to sleep.
ORCHID'S TURBO FAMILY
O [ &
i ;"“:m | X PCXTAT T AT
“"S’SNF"F“ od | esux AT
| e | "R | oo | GRE
3
| oo | e | e
1F YOU HAVE AN YOU GET WITH
o~ [ axseen |——» [ Tinvturbozss |
n\l 65XSPEED |~ [ Pourbo 28%e |
BEE | v — e |

GET THE EDITOR'S CHOICE:
TinyTurbo 286."

The TinyTurbo 286™ supercharges
your XT to run three times faster. Yet
it's so small it takes up only half a slot
in your computer. Just two reasons
why PC Magazine named it the
Editor’s Choice.

TinyTurbo 286 gives you a high level
of compatibility. So you can run soft-
ware like Lotus and Windows—with EGA
graphics, EMS memory, or networking
cards—at AT speed.You can even go
back to your Pg’s regular 8088 chip,
which remains in the system, giving
you 100% hardware compatibility.

ADD AWESOME PERFORMANCE:
PCturbo 286e."

For power users, the front runner
today in accelerators is clearly the
PCturbo 286e. It revs up to 6.5 times

faster than an XT, or up to 2 times
AT speed—giving you the world’s
fastest screen [/0. Plus the PCturbo
286e comes factory equipped with 1
Mezgabyte of fast RAM, expandable
to2.

The PCturbo 286e is also apower-
ful tool for developers and systems
integrators. With features like an
optional 10-MHz 80287 math chip, and
coprocessing software for concurrent
foreground/background tasks, the

PCturbo 286e lets you build minicompu-
ter-like performance into standard PCs.

Take a look today at the price/per-

o

| FROM THE COMPANY
THAT STARTED IT ALL.

‘ Orchid introduced the first turbo for

PCs, and has since become the number
| one supplier of PC accelerators. For

details on our full line of accelerators,

graphics, networks and multi-function

| cards, call (415) 683-0300

OR(H!D TECHNOLOGY

| today. Or contact your “ )‘
MOVE YOUR AT UP T0 386 local dealer. '
HORSEPOWER "ow: Turbo 286, PCrurbo MOMA)ﬁI;?b ore |
i [\ Y
|

formance leader in desktop computing:
the Jet 386” Depending on the applica-
tion, it's up to three times faster than
an AT And twice as - fast as some high-
performance minicomputers. Yet you

[ don't have to buy an expensive 386-

based computer to get this kind of
horsepower.

More 1mportantl¥; the Jet 386 uses
next generation technology, the 80386
microprocessor. So you can run all of

| the current software for the AT now,

and 386 soft-
ware too.Add
aJet 386 to
your AT today,
and you can
extend the
life of your
investment—
for a fraction
of the cost.

PCturbo 286e:

Jet 386:

Ly

‘l,‘ Ssfatt o
il e

5365 NORTHPORT LOOP WEST
FREMONI CA 94538
{415) 683-0300; TLX 709289,

See us at PC EXPO
September 1-3
at Booth 961

TinyTurbo 286:

ORCHID

Inquiry 203 for E-n-cl—Use_rs.
Inquiry 204 for DEALERS ONLY.

3xAT 6.5xXT
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Staff-written highlights of developments

in technology and the microcomputer industry.

Chip Makers Criticized for Bad Attitude

The U.S. semiconductor industry has
lots of problems, Intel Fellow Gene
Meieran told attendees at a recent
conference on electronic materials and
processes. But those problems are

less the result of lagging technology and
more the fault of manufacturers’ poor
attitudes, primarily toward vendors, cus-
tomers, and, to some degree, their

own products. “Manufacturers are going
to have to change,” Meieran said,

*“but that change is not one of technol-
ogy; it is a change of attitude.”

*“We are way ahead [of the Japa-
nese] in technology,” Meieran said,
*“but we go around shooting ourselves
in the foot.” He pointed to one example
after another of how U.S. chip
makers are self-destructive, paying par-
ticular attention to the traditional ad-
versary relationship between manufac-
turers and vendors, as well as
between manufacturers and customers.
*Anybody who looks at the vendor
or customer as an adversary will not
make it,” he said.

Meieran used as an example the
different attitudes of U.S. and Japanese
vendors that Intel encountered when
looking for a specific semiconductor.
“The U.S. vendor asked us what we
wanted, why we wanted it, and tried to
tell us we didn’t know what we were

doing,” he said. *“The Japanese vendors
didn’t say anything, but went back to
their engineers and worked on them in-
stead. Six months later we had

sources from two Japanese companies.”

As part of their attitude adjust-
ment, U.S. manufacturers have to begin
sharing information with suppliers
and customers, Meieran said, even
secret and proprietary information,
no matter how painful it is. *“However,
sharing plans and information goes
both ways,” Meieran told Microbytes
Daily. “If a customer wants more
control, the customer must be willing to
pass certain information back to the
manufacturer.”

An outgrowth of these attitudinal
shifts will be greater partnerships be-
tween manufacturers and customers,
partnerships like the agreements be-
tween Intel and IBM. “We [Intel]
look at partnerships as being very im-
portant,” he said. However, such
partnerships will be made at a cost to
manufacturers who supply second
sources. “The really big change [in the
semiconductor industry] will be in
the reliance upon sole sources,” he said.
“Many companies are moving to sin-
gle-source vendors, and many suppliers
will disappear off the face of the
earth.”

A Look at Apple’s Cray Simulation Engine

Apple Computer (Cupertino, CA)

has been using its Cray XMP-48 super-
computer, part of a $20 million in-
stallation operated by its Advanced Tech-
nology group, primarily as a

simulation engine for designing new
visual interfaces. Microbytes Daily
reporters Nick Baran and Jon Erickson
recently got a tour of the facility and
filed this report.

The Cray consists of four CPUs
operating at 9.5 nanoseconds per cycle,
8 million 64-bit words of program
memory, and 8 million words of 1/0-
buffer memory. The I/O system sup-
ports multiple 50-megabit-per-second
channels (called Hyperchannels) and
one high-speed channel operating at 850

megabits per second (called the HSX
channel). For storage, the system in-
cludes eight 1.25-gigabyte drives, for

a total of 10 gigabytes, and several tape-
backup systems.

The HSX channel is connected di-
rectly to a high-performance frame-
buffer system from a young company
named Ultra Corp. (San Jose, CA). The
Ultra frame buffer allows graphics
images from the Cray to be displayed di-
rectly on a CRT. According to Sam
Holland, manager of advanced technical
projects, Apple is the first company
that Cray has allowed to access the HSX
channel directly. In fact, Apple is the
only company to use the Cray in an actu-

continued

Nanobytes

One industry analyst, in an in-
terview about Intel’s single-sourc-
ing the 80386 chip, told us that
“IBM has the right to manufac-
ture the 386 and even change
the microcode, and you can damn
well bet they will, probably
within the next couple of
years.” . . . Texas Instru-
ments (Austin, TX) has stopped
'making its TI Professional but
is offering owners of that machine
an upgrade to the TI Business
Pro, an IBM PC AT compatible
that can be converted (with a
new motherboard) to TI's System
1000 series of multiuser ma-
chines. TI will support Profes-
sional owners with service and
parts for at least five years, said
TI’s Cindy Smith. She said T1
is the first microcomputer com-
pany to “offer an alternative
other than saying we’re stopping
production.” If you’re inter-
ested in trading in for a Business
Pro, phone (800) 847-2787 or
write to T1, 24510 Highway 290,
Attn. TIPC Upgrade, Cypress,
TX 77429. . . . Dave Winer
president of Living Videotext
offered this tip for someone in
search of a hot new product.
*“A conferencing scheduling pro-
gram for a network would be a
hot idea,” he said, “‘as would a
slide-maker setting on a net-
work, just like a LaserWriter does
today.” . . . The Association
of Shareware Professionals has
formed to help shareware de-
velopers market their products,
broaden distribution, provide a
forum for exchanging ideas, and
*“foster a high degree of profes-
sionalism” by setting standards
for authors to follow. Co-
chairmen are Jim Button (PC File)
and Bob Wallace (PC Write).
You can contact ASP at 11058
Main St., Suite 225, Bellevue,
WA 98006. . . . Desktop pub-
lishing, once a job for one per-
continued
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son, is now becoming a depart-
mental task, Aldus president
Paul Brainerd said at a recent
seminar on that subject. In

many publishing situations,
groups of people are working
together on documents, he said.
He also said that the real cost

of desktop publishing is not hard-
ware or software, but training.

A common software system run-
ning on various hardware,
though, would reduce those train-
ing costs, Brainerd said. . . .
“We intend on putting Paradox in
as many environments as possi-
ble,” Ansa president Ron Posner
told Microbytes Daily. *“Spe-
cifically, we are looking at the
Macintosh environment, Unix,
and SQL.” . . . Generic Soft-
ware vice president Ken Good-
man said the company will “test
the waters” with CAD software
for the Macintosh, releasing its
$49.95 FirstCADD for the
Macintosh in time for COMDEX
in November. . . . The Poto-
mac Electric Power Company is
offering its customers in the
Washington, DC area uninterrup-
tible power supplies to help

solve “dirty power” problems.
According to PEPCO, the

UPSs will provide from 5 to 15
minutes of power, enough time

to save data gracefully. Leasing
cost is $12 a month. . . .
Commodore Business Machines
is offering a special deal to
schools: Buy three Amigas for the
price of two. The educational
discount can be applied to the
AS500, A1000, or A2000. . . .
Calling it ““a natural fit,” Atari is
going to start selling its MIDI-
equipped ST line of computers in
music stores. . . . The Smith-
sonian Institution and American
Interactive Media will be dis-
tributing some Smithsonian publi-
cations as Compact Disc-Inter-
active programs. The first CD-I
volume, scheduled for next

year, will be based on a book
called Treasures of the Smith-
sonian and will cover 300 of the
museum’s artifacts, including

the Apollo 11 space capsule. . . .
Graphic Software Systems
(Beaverton, OR) is offering OEMs
windowing software based on

the X Window system (version
11) developed at MIT. Named

continued
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al interactive environment, according
to Holland.

The Hyperchannel connects the
Cray to several networks of Apple Mac-
intosh computers via a VAX-11/785,

a VAX-11/780, and a Sun/2. The Mac-
intoshes are linked to the VA Xes and
Sun/2 via AppleTalk in series with Eth-
ernet. A converter system from Ki-
netics Inc. bridges Ethernet and Apple-
Talk. Users log into the Cray from a
Macintosh via a micro/mainframe pack-
age from Pacer Inc. Once the user is
logged in, the Macintosh performs as a
remote terminal of the Cray. The

Cray uses the Unicos operating system,
which is Cray’s licensed version of
Unix Version V.

In addition to the Macintosh net-
work, a Silicon Graphics system for
high-speed animation is connected to
the Cray via the Hyperchannel. Anima-
tion is primarily used to simulate
high-speed video-interface scenarios on
the Macintosh and future machines.

According to Holland, the system
will soon include a VME board operat-
ing at SO megabits per second, con-
necting a Macintosh II directly to the
Cray. “Eventually, we’ll have key-
boards and mice connected directly,”
said Holland. Another objective is to
have Ethernet talking directly to the

Cray, thus bypassing the VAXes and
Sun/2. “The aim is to get an Ethernet
channel directly into the Cray without
going into the Hyperchannel,” said Hol-
land, adding that *“‘we want to get

away from the morass of front ends.” At
present, about 200 users have access

to the Cray and only about 10 use the
system at one time. However, the sys-
tem utilization is generally around 90
percent because of Apple’s CPU-in-
tensive graphics simulations.

Two full-time software engineers
from Cray work at the Apple facility, in
addition to a full-time maintenance
engineer. Two separate soundproofed
rooms contain three 440-volt power
transformers and motor generators, two
three-stage cooling water chillers,
and a unit that pumps freon into the
Cray’s cooling jackets. A software
system will automatically power down
the Cray in the event of a cooling
malfunction. A cooling tower, located
outside the building, supplies water
for the chillers.

Although Apple has yet to release
a product fully simulated on the big ma-
chine, the Mac II’'s NuBus was veri-
fied on the Cray. Holland speculated
that it will be about two years before
the release of a product engineered and
simulated from scratch on the Cray.

Neural Computing Not Just for the Very Rich

If you want to learn more about
neurocomputers—computers designed
according to models of how the brain
handles information—and parallel pro-
cessing, but are wincing at the
$10,000-and-up price tags, here are
some relatively inexpensive products
that you might want to investigate. These
products were all shown recently at
the International Conference on Neural
Networking in San Diego, California.

MacBrain is a Macintosh program
from Neuronics (Cambridge, MA) for
simulating neural networks. Matt
Jensen, who developed the software,
claims it’s the only neural net simula-
tion environment to sell for less than
$10,000; in fact, it sells for $250. It’s
aimed at people beginning to explore
neural networking, as well as those
who already have a grasp on the
technology.

“Our first target market is made
up of the low-end, nontechnical peo-
ple,” said Jensen. *Primarily that in-
cludes students, grad students, psycholo-
gists, and noncomputer people
working on fringe fields that have some
overlap into neural-network theory
and its applications. It’s for the sort of

people who don’t want to get too
heavily involved in mathematics but just
want some idea of what this technol-
ogy can do for them, and want some re-
sults they can see visually.”

The version of the program for
*“‘hard cores” can best serve “as a simple
prototyping tool,” Jensen said. “It is
very quick and easy to get things up and
running and to adjust parameters
interactively.”

MacBrain runs on the Macintosh
Plus, SE, orII. It contains an interpreter
and paradigm shells and lets you
create your own multiple paradigm
shells. It is equipped to simulate
adaptive resonance, the Delta rule,
Boltzman machines, and Hopfield
nets. An August update is set to support
transputer-based boards. That version
also offers two programming languages,
one text-based and one graphics/icon-
based, so people can do their own types
of paradigms and rules.

If you are a developer looking to
get involved with generalized parallel
processing, you might want to check
out the Parallon parallel-processing
board from Human Devices (New

continued



Real programmers don't use dBASE. Or do they?
We're finding that some very swift programmers are using it to
write some very fast applications,

and are completing their
projects much more quickly:
But they cheat.
They use our Clipper”™
compiler to combine dBASE™
with C and assembler.

& Nantucket.

With dBASE used like
pseudo-code, they can then quickly create
prototypes that actually run.

Then, with dBASE doing the high-level database functions,
they use our Clipper compiler to link in C or assembly language
modules from their own bag of tricks.

And they're finding that they're linking in less than they
expected because Clipper compiled code runs so fast and
because of Clipper’s built-in enhancements.

Clipper includes easy networking that provides file and
record locking the way it should be done.

Fast screens that can be treated as memory variables and
eliminate the need for direct screen writes and all that tortuous
heap management code. .

Box commands that make
windowing a breeze. And more.

So if youd like to use your time
more productively, check us out:
Nantucket Corporation,

12555 W. Jetferson Boulevard,
Los Angeles, CA 90066.

Or if you're on deadline, call
(213) 390-7923 today.

Clipper could get you out of
the soup.

© Nantucket Corporation 1987 Clipper is a trademark of Nantucket Corporation: dBASE isnit.  In Europe: Nantucket Corporation (Europe) 2 Bluecoats Avenue. Fore Street. Hertlord, Herts SG14 1PB Telephone 0992 554621,

Inquiry 192 for End-Users. Inquiry 193 for DEALERS ONLY.
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MICROBYTES

GSS*X/386, it’s a Xenix-based
implementation for 80386-
based machines. At press time,
only an advance release was
ready, but GSS said that the final
edition will be ready by the end
of the year and will support,
among other things, EGA and
VGA boards. . . . Only a game?
Strategic Simulations Inc. re-
ports that George Bush was elect-
ed president of the U.S. by a
landslide in a simulation of the
1988 election. The company
hosted a simulated election at the
Consumer Electronics Show,
using its newest game program,
President Elect—1988 Edition.
In the simulated contest, Bush
won 499 electoral votes. Loser
Albert Gore, senator from Ten-
nessee, garnered 39 votes. And
some say Bush is unelectable.

York, New York). The board uses eight
8-MHz NEC V20 microprocessors
(each with 32K bytes of no-wait-state
RAM) in a proprietary arrangement
to produce eight 1-million-instructions-
per-second processing nodes. The
configuration supports multiple instruc-
tion; multiple data program execu-
tion, with a ninth V20 controlling inter-
processor communications; PC
interface; and data-acquisition functions
via on-board programmable 1/O
ports. You can install up to eight boards
(64 processors) in a single system.

Parallon will not run most existing
PC software, but it can run parallel pro-
grams in the background while stan-
dard PC programs operate normally in
the foreground. The Parallon Devel-
oper’s kit lists for $1250 and includes a
loader and monitor/debugger. A par-
allel C compiler is in the works, accord-
ing to Human Devices.

Martingale Research (Allen, TX)
has a hierarchical dynamic system called
SYSPRO (which stands for system
simulation program). Written in FOR-
TRAN, SYSPRO lists for $995 and
includes object code, code for data-file
generation, a plotting program, utili-
ties, a user’s manual, and an hour of
phone consultation. With it, you can
develop networks of up to 100 neurons.

SYSPRO Plus, which costs $1295,

adds the source code for the back-propa-
gation network, giving you nearly
complete control of the model.

If you aren’t ready to invest that
much, Martingale also has a back-propa-
gation network simulator for $275
and a demonstration package for a rock-
bottorn $75. In any event, you’ll need
an arithmetic coprocessor (8087 or
80287) and about 512K bytes of
RAM (for 100-neuron models), along
with some sort of graphics (EGA rec-
ommended). Graphics are not an abso-
lute requirement, because the output
is also available in ASCII for paper-and-
pencil plotting.

Hecht-Nielsen Neurocomputer
Corp. (San Diego, CA) sells a neuro-
computer coprocessor board that fits
into any PC AT-compatible slot. At
$9500, the ANZA board treads the
boundaries of “low cost,” but it lets you
design and create simulations of neu-
ral nets for use in such areas as pattern
recognition, robotics, and database
searching. The company said the card
can implement a network with up to
30,000 neurons and 480,000 inter-
connections. At the conference,
Hecht-Nielsen demonstrated a face-
recognition system based on the
ANZA board.

Campus Nets, Sharing Research Seen as Keys to Academic Computing

Establishing effective campus net-
works, developing instructional pro-
grams that are more than computer-
ized page-turners, and sharing the
results of research are the biggest
challenges facing academic computing,
according to participants at a recent
university conference. Representatives
from more than 30 schools gathered

in Boston, at a conference sponsored by
IBM’s Academic Information Sys-
tems (ACIS) division, to discuss the state
of computing in colleges. They also
exhibited projects that demonstrate the
use of microcomputers (IBM micro-
computers) as tools for learning.

Jerry Latta, IBM’s ACIS group di-
rector and a former physics teacher, pre-
dicted that we’ll soon see “‘a major
cultural change” in education, a change
that will be caused by campus-wide
networks and computer-based instruc-
tion. Latta said instructional software

now being developed at “leading” uni-
versities is designed to enhance learn-
ing rather than to assume the teacher’s
role. He also said that if programs are
to be effective learning tools, they have
to be more than textbooks adapted to
a computer screen. “This is not auto-
mated page-turning,” Latta said.

IBM’s ACIS program provides re-
search funds and equipment to schools
that Latta termed “leaders”: Carne-
gie-Mellon, Cornell, MIT, University of
Texas, UCLA, University of Florida,
and others. Some participants at the con-
ference, even though they benefit
from endowments such as IBM’s, ex-
pressed concern that only the better
known universities get significant re-
search funds, while other schools can
barely stock their libraries.

Asked if there’s a trend toward col-
leges that have and colleges that have
not, Latta said the schools that get

grants will share the results of their re-
search with schools that lack such
funding. This “fan-out effect” will
spread the technology to schools with
“modest budgets,” Latta said. He men-
tioned the University of Wisconsin’s
Wisc-Ware program, a network for dis-
tributing instructional software, as

one way in which technology is
disseminated.

Some of the PC-based projects on
display at the conference included a pro-
gram to help people who have to
work with toxic chemicals; Philo the
Logician, intended to help students in
introductory logic classes; tools for
building expert systems; programs
aimed at improving learning in large sci-
ence-lecture classes; LAN-based
courseware for students to read and cri-
tique each other’s writing; an interac-
tive phonetics lab; and programs for
simulating molecular dynamics.

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and sci-
entific 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 Microbyzes,
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458.

40 BYTE - SEPTEMBER 1987



Nowthebestis
twice as good.

How could anything be twice
as good as the Norton Utilities™?

Good question.

After all, the Norton Utili-
ties is far and away the best-
selling program of its kind in
the world.

Its remarkable UnErase™
feature has rescued the data—
and the derriéres—of thousands
of grateful PC users.

While its passel of popular
disk management programs is
about the most useful thing to
happen to PCs since MS/DOS.

So what could possibly
be better than the Norton
Utilities?

Better than ever.
Well, for starters there’s the
Norton Utilities Version 4.0.

It works all the same time-

saving and data-saving wonders

of our earlier versions— many of

them three to five times faster
than before.

It also performs several
entirely new functions that are
worth the price of the program
all by themselves.

[Yike the unique File Info
which lets you attach descrip-
tions of up to 65 characters to
your files.

(That is, if you can think of
one that long)

The new Norton Integrator
lets you control every single
Utility from a single program,
and gives you on-line help
for each function.

While the new user

NORTO
UTILITIES

interface makes the Ultilities
so quick and easy to run it’s

ridiculous.
— Better yet.
DATA R 9 ;
Bron -MTE SONERY. All of which brings us to
— o ANAGEMENT the new Advanced Edition
T g o o of the Utilities.

~New York Times " _ Because the Advanced
Ty for business users" Edition contains all of the

— Time-Life Access N
L ’"dtbpmsable."—Pcaﬁ;Zg‘fr‘

A “Indis features, functions and
zine. @ Essential in day-to-day

enhancements of Version 4.0.

= personal compyting .
gg;;;ee;gg,ya m‘g’}f’[-}glz"gg e i Along with a wish list of
T Apleasure technical features and func-
W Youll bless whis s tions sufficient to satisfy the
T Peter McWilliams, yearnings of all those custom-

The P.ersonal Computer Book.

Alife saver for your data
~ 1€ saver for your data,

£NORTO
U'I'II.I'I'IE'S‘

A life saver for your data
<2 € saver for your data,

ADVAT
E@Wﬂ(%@ﬂ%

\
\
DATA RECOVERY

DISk MANAGEMENT

For the complete

ers who've been politely writing
and calling to request them.
Like Speed Disk, for tighten-
ing up disk space and optimizing
access.

And Format Recover, for
unformatting your acciden-
tally reformatted hard disk.

If you're so inclined, you

can explore absolute disk
sectors, edit file directories,
even attack the FAT table.

And, for the first time, get

the upper hand on your hard
disk’s partition table.
ich of the new Norton
Utilities is best for you is up
to you, of course.
But one thing’s for sure.
Either way, you'll get the
best of Peter Norton.

“Peter Norton-

COMPUTING

IBMPC famity and compatibles.

TemOTTIm
ﬁm“wt_;zi;g-“
i T

Designed for the IBM® PC, PC-AT and DOS compatibles. Available at most software dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd. #186,
Santa Monica, CA 90403. 213-453-2361. Visa and Mastercard welcome. ©1987 Peter Norton Computing.
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EVEN
OURSELVES,

We at Hayes have always been credited with being
ahead of our time. Now, we're even ahead of ourselves.
Introducing Smartcom III™ clearly the most advanced.
full-featured communications program ever designed for
the IBM® PC-XT, AT, PS/2 family and your Hayes modem.

Smartcom III includes on-line help facilities for the
novice as well as more advanced features for the power
user. Features like a peruse buffer to automatically store

= information for later disk capture, printing or editing,
‘ o ‘k U YQJ an editor for creating and revising text, both on-line and
Vi ea off-line, and the support for multiple communications

sessions with two remote systems simultaneously.
p Smartcom III also offers on-line DOS operations for the
d ! {or performance of common disk and subdirectory opera-
tions without ever having to exit the Hayes program. It
even provides file compression and scrambling tech-
niques for the enhancement of effective throughput and
private data transmission.
Plus, with Smartcom III's Simple Communications
Programming Environment. SCOPE,™ the transmission
F. l process can be totally automated. This easy-to-use script-
le

ing language comes compleze with a learn mode and pro-
vides access to the programming tools used to create
Smartcom III itself.

a4 So now that you know what Smartcom III is capable
"P ss To] A of. you may wonder where intelligence of this caliber will
lead you. And the answer t that is the future.

If you currently use Smartcom II® or Crosstalk® take
advantage of our special introductory offer:

If you purchased Smartcom 11 prior to V/V/87, return the
original program disk to us along with $60 and well upgrade
you to Smartcom III: if you purchased Smartcom II after

V187, return it along with $30 and dated proof of purchase
\ for a Smartcom III upgrade. Aad if you use Crosstalk, send
e| | ) r‘an <t any version of the original program disk along with $60 and
. 2} er we'll give you the same Smartcom III upgrade.

This offer good through 12/3V87 only in the USA

and Canada.

For more information, contact your
local Hayes Dealer. write Hayes at the

Q@
e address below, or call 404-441-1617.

% | Hayes

Inquiry 115 Hayes Microcomputer Products. Inc. PO Box 105203, Atlanta. GA 30348
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Merge Unility

Our software comes with something
no one else can offer.

When you join the Lattice family
of customers, you'll discover that
your software purchase is backed
by more than just an excellent
warranty. It's backed by unparal
leled technical support. By a total
commitment to your success and sat-
isfaction. And by Lattice’s dedication
to excellence in products and services.

Unlike other software manufacturers
who charge vou for services after you've
purchased their product, Lattice offers
a unique package of support programs
at a price we can all live with—FREE.

Lattice Bulletin Board Service
LBBS is our 24-hour a day bulletin
board system that allows you to obtain
notification of new releases, general
information on Lattice products, and
programs for the serious user. And if
you've ever experienced the frustration
of having to wait a year or more for

a new release (that has corrected a
bug), you'll really appreciate LBBS.
Because with this service, you can
actually download the latest program
fixes to instantly eliminate any bugs
discovered after release.

Available through dealers and
distributors worldwide.

[ attice Service.

Technical Support Hotline
Responsible, dependable and capable
Support Representatives are only a
phone call away. You will talk to a highly
skilled expert who is trained to answer
any questions you have relating to
specific Lattice products. Remember,
your complete satisfaction is our goal.

McGraw-Hill BIX™ Network
The Byte Information Exchange (BIX)
Network is a dial-in conference system
that connects you with a Special Interest
Group of Lattice users. The nominal
one-time registration fee allows you
to BIX-mail your questions—via your
modem-—directly to Lattice. Or you
can post your questions in the con-
ference mode for Lattice or other users
to answer. Once again, you have
24-hour access.

<
L >
<>
0’0

Lattice

Subsidiary of SAS Institute Inc.

Lombard, IL 60148

Lattice, Incorporated
2500 S. Highland Avenue

Phone: 800/533-3577
In Hllinois: 312/916-1600

You Also Receive:

* Timely updates and exciting
enhancements ® 30-day, money-
back guarantee ® Lattice Works
Newsletter ® Technical Bulletins
® Access to Lattice User Groups

Lattice has developed more than 50
different Microcomputer software tools
that are used by programmers world-
wide. We were there for every MS-DOS
release. We're there now for OS/2. And
we'll be there for the next generation
of technical changes. But most of all,
Lattice is there for you.

Inquiry 150



WHAT’S NEW: SHORT TAKE

Two Programs Bundled
with 1-megabyte Macs

pple Computer recently showed us

MultiFinder and HyperCard, two
very impressive new software packages
for 1-megabyte Macintoshes.

MultiFinder allows you to keep multi-
ple applications ready for use and gives
you limited multitasking, with almost
perfect compatibility with existing Mac
applications.

HyperCard uses the metaphor of “a
stack of cards” (actually, a file full of
graphic/text images) to provide a usable
way of storing and cross-referencing data;
it is also the foundation for what Apple
calls stackware, user- and commercially
produced applications that sit on top of
HyperCard.

One of the most significant things
about these two products is that they will
soon be included with the purchase of any
1-megabyte or larger machine or mother-
board upgrade, thus making both of them
part of the standard Macintosh configura-
tion. (Officials at Apple said that existing
Mac users will be able to buy these prod-
ucts for under $50 each.)

MultiFinder is a new file that augments
the existing Finder by allowing you to
display multiple applications and switch
between them by clicking in the appropri-
ate window. Unlike Apple’s Switcher
program, MultiFinder shows each appli-
cation’s window on the same desktop.

We played with an alpha version of
MultiFinder and found that at least 90
percent of the applications we tried be-
haved well with it. MultiFinder usually
took between 2 and 5 seconds to switch
applications and refresh the display.

MultiFinder also offers limited multi-
tasking capability with applications de-
signed for it. New code in the Mac’s
Event Manager steals control from an ac-
tive application (when it is doing nothing)
and passes it to inactive applications that
can do some small part of their work and
return it in under 100 milliseconds. The
Event Manager can steal control from any
Mac application, even existing ones, but
new applications can be written to surren-
der control with less overhead.

MultiFinder will include a built-in
background task that spools print jobs,
thus freeing the Mac for other work (this
feature was not available in the version we
saw).

Apple personnel reported that numer-
ous companies are working on both en-
hanced and new products that can use
background time (including background
terminal programs). They also said that

future versions of MultiFinder will build
toward full multitasking, but they had no
details on this.

By most people’s definition of the
word, HyperCard is a new category of
software. Though it has roots in previous
Mac and non-Mac applications, Hyper-
Card is as much a new approach to deal-
ing with data as it is a product for doing
so. Another way of looking at it is as the
next and newest level of the Macintosh
user interface. In fact, Apple personnel
(who say that the company is getting out
of the software business) were promoting
HyperCard as a platform on which pro-
grammers can build commercial prod-
ucts—though they were quick to point out
that HyperCard is also useful right out of
the box.

HyperCard stores information (text,
graphics, sound, animation, and—indi-
rectly—anything else you can think of) in
a stack file full of screen-size images
called cards. Any card can point to any
other card, even a card in another file on
a shared file server. These links can al-
ready be present in a stack, or you can put
them in yourself. With just a few simple
mouse-based movements, you can “paste”
into a card a dialog button that, when
pressed, will take you to any card that you
designate.

This brings us to another important as-
pect of HyperCard: the multiple levels at
which it can be used. You can set Hyper-
Card to run at a given level, which sim-

plifies the menu bar accordingly.

At the first two levels, browsing and
typing, you can look at stacks and modify
and add cards. Many people will not get
past these levels and will use supplied
stack examples that function like phone
lists, address books, appointment books,
and similar applications.

The remaining three levels, painting,
authoring, and programming, will attract
some users into deeper and more funda-
mental levels of modifying a stack or cre-
ating a new one. At these levels, you can
do things like change the size of a field,
add a predefined button, and even specify
exactly what a button does when you
press it. HyperCard uses a simple but
powerful English-like script language
called HyperTalk to define a button’s
behavior.

Software developers can interact with
HyperCard in a sixth way. By writing the
appropriate programs, compiling them,
and hiding them inside a stack file, a pro-
grammer can add new commands to
HyperTalk, thus extending HyperCard to
do things it was not explicitly designed to
do. One example we saw was a cross-ref-
erenced geographic atlas; when we
clicked on certain points on the screen, a
laser-disk player that was connected to
the Mac instantly displayed a satellite
photograph of the area clicked on.

We have played with a beta version of
HyperCard for several days and, so far,
have found it fast, very useful, and a lot of
fun. Look for a more detailed report on
MultiFinder in the November BYTE and
a report on HyperCard in the December
issue.

—Gregg Williams and
Tom Thompson
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WHAT’S NEW

PaintJet Prints in Color

ewlett-Packard’s

PaintJet color graphics
printer uses thermal ink-jet
technology to produce text and
graphics with a resolution
of 180 by 180 dots per inch. It
also prints near-letter-quali-
ty text at 167 characters per
second.

The printer mechanism
holds four inks (black, yellow,
magenta, and cyan) and
mixes them to produce red,
blue, and green. With the
appropriate software, you can
mix the three primary
colors to produce 330 different
shades and hues.

The PaintJet uses 60 noz-
zles to transfer the ink to the
media. The nozzles, black
or colored inks, and electrical
printing elements come in
disposable cartridges. HP rates
the cartridge life at 1.1 mil-
lion characters—about 1100
pages of text or 180 pages of
color graphics.

You can use cut-sheet
paper or single-sheet transpar-
ency film in the PaintJet in
sizes up to 8'4 by 11 inches. A
full page of color graphics
on paper takes approximately 4
minutes to print. A special
mode, used for producing color
transparencies, requires
about 8 minutes.

The PaintJet measures
3.9 by 14.4 by 11.9 inches and
weighs 11 pounds. Its noise
level during printing is below
50 decibels. The printer is
available with either serial,
parallel, or HP-IB (IEEE-
488) interfaces.

Price: $1395; black car-
tridge, $27.95; color cartridge,
$34.95.

Contact: Hewlett Packard,
3000 Hanover St., Palo Alto,
CA 94304, (415) 857-1501.
Inquiry 576.

e

HP's PaintJet produces up to 330 shades and hues.

Protected-Mode
286 and 386
Operating Systems

xtend MS-DOS with

the 0S/286 or OS/386
protected-mode operating
systems. The systems run on
top of DOS, using the same
interface, so your DOS 3.x
calls and BIOS functions
are accessible. Device drivers
and TSR (terminate-and-
stay-resident programs) inter-
rupt handlers written for
DOS also run under 0S/286
and /386.

0S/386 offers a 4-giga-

byte address space and adds
32-bit performance to 386
systems, and you can custom-
ize it to give unmodified
DOS programs up to 900K
bytes, no matter how many
TSRs, networks, or disk caches
are installed. You can con-
vert your 8086 assembly lan-
guage programs to 16-bit

(286) mode. On the 386, a 16-
bit program runs two to

three times faster than it would
on the 286, the company re-
ports. If you convert the pro-
gram to 32 bits, it increases
the speed another two to four
times. Using the develop-

er’s toolkit, you can recompile
programs written in C, Pas-
cal, FORTRAN, or Common
LISP.

The operating systems
come with a kernel, linker, and
symbolic debugger/com-
mand processor. Options in-
clude 16- and 32-bit com-
pilers, High C, Professional
Pascal, F77L FORTRAN,
and a 32-bit assembler.

The symbolic debugger acts
as a command processor with
command-line editing, a
history mechanism, dynamic
environment variables, and
nesting of batch files.

Applications you develop
with the 386 operating system

SEND US YOUR NEW PRODUCT RELEASE

If you want us to consider your product for publication. send us full
information about it, including its price, ship date, and an address
and telephone number where readers can get further information.
Send to New Products Editor, BYTE, One Phoenix Mill Lane,
Peterborough, NH 03458. Information contained in these items is
based on manufacturers' written statements and/or telephone inter-
views with BYTE reporters. BYTE does not represent itself has hav-
ing formally reviewed each product mentioned.

are portable to other IBM
PC-based 386 systems. Appli-
cations developed with
0S/286 can be ported to com-
patible 286 and 386

systems.

To run the operating sys-
tems, you load them as device
drivers at boot time.
0S/386 uses two physical pro-
cessors when they are pres-
ent and requires an A.l. Archi-
tects HummingBoard, a
Compaq 386, or a Chips and
Technologies 386 Chipset
or compatible with at least 1
megabyte of extended mem-
ory. For 0S/286, you need an
IBM PC AT or compatible
with at least 1 megabyte of ex-
tended memory.

Price: $495 each.

Contact: A.l. Architects
Inc., One Kendall Square,
Suite 2200, Cambridge,
MA 02139, (617) 577-8052.
Inquiry 577.

Unix Operating
System

ystem V/386, a Unix
operating system for the
Intel 80386 microproces-
sor, includes optional develop-
ment, word processing, and
Streams networking packages.
Source code is available.
The operating system runs on
any 386 machine, according
to Microport.
Price: Two-user system,
$199; development module,
$499; text processing,
$199; run-time system with all
modules, $799; source
code, $25,000. At press time,
Microport had not set a price
for the networking package.
Contact: Microport Sys-
tems Inc., 10 Victor Square,
Scotts Valley, CA 95066,
(800) 722-8649; in CA, (800)
822-8649.
Inquiry 578.

continued
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THE RIGHT ANSWER

TO THE

BACKUP QUESTION

NOW IT’S EASY, FAST, AND AUTOMATIC

The software in Genoa's Galaxy™ tape system makes and you can backup the data in your Novell network
backup easy and fast. Just choose your options from quickly and automatically. You can also easily ex-
the menu, press a few keys, and four minutes later your change data between your stand-alone Galaxy units

20 MB hard disk is all backed up.

SMART, AUTOMATIC
You can set your Genoa Galaxy to
backup automatically on a regular
basis—like once a day. (That’s smart!)
If you're working on your computer
when it’s time to backup, the Galaxy Po b e s D e ot
will remind you it’s time to take a

five-minute break. Or, you can tell
Galaxy to backup automatically after
hours.

And, while the Galaxy backs up

yourdata,itwilldisplayanonscreen  § MB a m inute!

status report.

Genoa’s menu-

NETWORK UPGRADEABLE
Add Genoa’s GenWare™ software driven SOf tu)a re

to your Galaxy tape backup system, makes it eas_y.’

Inquiry 109

and your network units.

Genoa has the answer to the backup
question: a whole family of tape
backup units, from 20 to 120 MB,
that are easy, automatic, and fast.

For the dealer nearest you or for
more information, call 408-432-9090.
Or write Genoa Systems Corpora-
tion, 73 E. Trimble Road, San Jose, CA
95131. FAX:408-434-0997, TELEX:

472319 See us at PC EXPO
Booth 1721

GENOa

We make PCs better.

© 1987 Genoa Systems Corporation.
GenWare and Galaxy are trademarks of Genoa Systems
Corporation.
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Snap Shot digitizes images for manipulation under Windows.

Snap Shot Does
Windows

B ioScan’s Snap Shot lets
you capture and digitize
moving or static images
from television cameras,
VCRs, or laser disks (any
RS-170 signal). The program
supports real-time digitiza-
tion to 256 gray levels at a reso-
lution of 512 by 512 pixels.
You can control the brightness
and contrast of the video
signal.

Before printing the
image, you can crop, size, en-
hance, halftone, and pre-
view your image under Micro-
soft Windows. The program
directly supports Aldus Page-
Maker, or you can transfer
bit-mapped images to any ap-
plication through the Win-
dows Clipboard or create TIFF
files for high-resolution
hard copy.

Three models of Snap
Shot are available. The Model
10 includes software, a full-
slot image-processing board,
cables, and connectors. The
Model 20 adds a 13-inch RGB
monitor, and the Model 30
includes all of the above plus a
monochrome video camera,
a macro-zoom lens, cables,
and a stand.

Snap Shot runs on IBM
PC XTs, ATs, and compatibles
with MS-DOS or PC-DOS
2.0 or higher, 512K bytes of
RAM (640K bytes recom-
mended), a Microsoft Mouse,
and Microsoft Windows.
Two floppy disk drives are re-

quired, and a hard disk

drive is recommended.
Price: Model 10, $2250;
Model 20, $2860; Model 30,
$3570.

Contact: BioScan Inc.,
4520 Union Bay Place NE,
Seattle, WA 98105, (206)
523-5000.

Inquiry 579,

Transfer Data
Between Incompatible
Programs

M agic Mirror is a mem-
ory-resident program
that lets you reformat and
transfer data between incom-
patible programs.

You highlight data on
your screen to store it on disk
in a memory buffer limited
only by your disk space. You
can then call the data from
the disk and format it for the
program you want to send it
to. You can store the format-
ting procedure in a library
and reformat the data to be
transferred to another pro-
gram. After you reformat the
data, you call up the target
program and transfer the data.
The data is sent as if it is
coming directly from the key-
board, SoftLogic Solutions
reports. The entire process
takes only a few seconds.

Magic Mirror runs on
IBM PCs and compatibles with
MS-DOS or PC-DOS 2.0

or higher and 256K bytes of
RAM. It occupies 48K

bytes.

Price: $89.95.

Contact: SoftLogic Solu-
tions Inc., One Perimeter Rd.,
Manchester, NH 03103,
(800) 272-9900; in New
Hampshire, (603) 627-9900.
Inquiry 580,

Use Existing Drives
with your PS/2

hort for “external disk

adapter,” EDAPT from
Flagstaff Engineering is an
external disk drive interface
package that lets you con-
nect your existing 3%-, 5%-,
or 8-inch floppy disk drive
to the IBM PS/2 computers.

EDAPT consists of a 2-
by 2-inch connector that in-
stalls into the PS/2’s second
disk drive cavity, and a flat
cable that runs from the
card out to an existing drive.
The package also includes a
set of software device drivers
and a power cable that uses
the PS/2°s 5- and 12-volt
power supply.

The interface adapter de-
livers data at rates of 250 or
500 bits per second. The
company claims it can be in-
stalled in less than 5
minutes.

Price: $99.

Contact: Flagstaff Engi-
neering, 1120 Kaibab Lane,
Flagstaff, AZ 86001, (602)
779-3341.

Inquiry 581.

Altos Combines 386
and Xenix V

Itos Computer Sys-

tems claims its 386 Series
2000 is the industry’s first
80386-based system that runs
the Xenix System V operat-
ing system. The Series 2000 is
available in four configura-
tions, all of which include an
80386 operating at 16
MHz, an 80387 coprocessor,
and a 32K-byte instruction
cache. Also standard is a 1.2-
megabyte 5 % -inch floppy
disk drive, a 60-megabyte
streaming tape-backup unit,

and an Altos V terminal.

The Model 2408S sup-
ports up to 20 users and in-
cludes 4 megabytes of RAM
and a 65-megabyte ESDI (en-
hanced small device inter-
face) hard disk drive. The
24178 has a 142-megabyte
hard disk drive. Supporting up
to 64 users, the Model
2417M includes 4 megabytes of
RAM, a 142-megabyte hard
disk drive, and the Multidrop
cabling and transmission
system that lets you connect up
to 64 RS-232C devices to
the system on a single cable.
At the top of the line, the
Model 2817M adds 4 more
megabytes.

Any of the Series 2000
systems can be expanded to up
to 16 megabytes of RAM in
2-, 4-, and 8-megabyte incre-
ments. A 320-megabyte
hard disk drive and an uninter-
ruptible power supply
(UPS) for the system will be
available by the end of the
year. The UPS will fitas a
pedestal base to the com-
puter system and will come
with software that provides
power-fail/auto-restart services
if the power failure lasts
longer than the UPS’s 3- to 5-
minute rated life.

Price: $25,000 and up.
Contact: Altos Computer
Systems, 2641 Orchard Park-
way, San Jose, CA 95134,
(408) 946-6700.

Inquiry 582.

continued

The Altos Series 200 runs Xenix
and the 80386.
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Long life and high speed
run in our family.

The Laserimage 3000 — the
most productive laser printer
available.

No other laser printer in its class can
surpass the 3000’s speed. But there is
more to productivity than high speed.
There’s reliability. The LaserImage
3000 Is built to last. You can expect

a 1,500,000 page life cycle
from it’s advanced engine.
Nationwide on-site service is

with any close family, the Laserimage
Series™ printers are fully compatible.

All members of the Laserimage
family have a plotter and a
graphics printer “‘built in.”
The Laserimage family emulates
LaserJet Plus, Diablo 630, [BM
Proprinter, HP plotters and the
Epson FX/80 — all standard. If
your software works with these,

B8 yrailaliic o & it will work with any of the
i . Laserlmage Series printers.

Choose the PCPI laser & %' 3\

printer that’s right b\ i = Advanced graphic

for you. + © | capabilities.

Whether you need the 6 === ﬁ.‘,"-’” v The LaserImage Series

page per minute speed and " n 3 J  utilizes 100% of the page

economy of the Laserimage Y for graphics with sharp

10007 the 8 page speed of s

the Laserimage 2000™ or the W
high speed of the LaserImage
3000, you are selecting a
printer designed to give you
dependability and long life. As

Y987 Personal Computer Products, Inc Laserimoge, Laserimoge Senes. L

e 300 dots per inch

resolution. You can print

in either the portrait or
landscape format with
PCPI’s full bit map fonts
and graphics.

Introducing the
LaserImage 3000"
from PCPL. It gives you
15 page per minute

speed, 20,000 pages
per month capability
and the industry’s
longest life cycle.

Create the perfect image.

Choose your typeface from 31 standard
near-typeset quality fonts, or select
other optional typefaces from the PCPI
font library.

Call PCPI toll free for the dealer
nearest you.

-%_-n Products, Inc.

11580 West Bemardo Court

San Diego, CA 92127

(619) 485-8411; Telex: 499-2939
FAX: (619) 487-5809

Toll Free Information:
1-800-225-4098

In California:
1-800-262-0522

PCPI is a public company whose shares are
traded an the NASDAQ e¢xchange.

1008, 2000 ond 3000 ore trodemarks of ersonal Computer Products. InC. IBM Props 50

osenmoge trodemark of
Business Machines Corporghon Epson FX/80 s o registered trodemark of Epson Amenca. Inc HP and Laser Jet Pus ore regrsterad trodemarks of Hewseft-Fockard Company. Diobio 630 s 0 regrstered trodemark of Xerox

Corporohon

Inquiry 216 for End-Users. Inquiry 217 for DEALERS ONLY.
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Three-Dimensional
Charting and
Graphing

indows Graph is a
business graphics and
charting program that is
compatible with Microsoft
Windows. From data files,
you can create two- and three-
dimensional charts and
graphs of up to 34 by 34
inches, including area, bar,
column, line pie, scatter, table,
and combination charts.
You can also place an un-
limited number of charts on
one page. A Folder is included,
in which you can store cus-
tom graphs for later access.

The program features
three-dimensional support for
all chart types, and Micro-
soft’s DDE (Dynamic Data
Exchange) protocol is sup-
ported for linking data from
one application to another.
You can also link data to charts
within Windows Graph to
the data contained in a work-
sheet window and import
data from a variety of spread-
sheets. You can also create
labels in the worksheet window
and type and manipulate
text interactively on the chart
pages. Line and paragraph
formatting and editing features
enable you to place text in
the graph area. When you
modify the data in the
worksheet, the program auto-
matically updates the
charts.

In creating three-dimen-
sional views, you control the
amount of depth and projec-
tion view. You can also change
the location of the axes, add
major and minor grids, and
clarify legends.

In addition, Windows
Graph is compatible with
In*a*Vision and Windows
Draw, and you can load charts
into either program for fur-
ther manipulation.

Windows Graph runs on
IBM PCs and compatibles with
at least 320K bytes of
RAM, two floppy disk drives,
a graphics card, a graphics
monitor, and a printer. Micro-

]
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A three-dimensional bar chart created with Windows Graph.

grafx recommends a hard
disk drive and 512K bytes of
RAM.

Price: $395.

Contact: Micrografx Inc.,
1820 North Greenville Ave.,
Richardson, TX 75081,
(214) 234-1769.

Inquiry 583.

Getting Personal
with Laser Printers

eneral Computer’s

Personal LaserPrinter
(PLP) takes up about as
much desktop real estate as an
Imagewriter and costs about
half the price of an Apple
LaserWriter. The PLP runs
with the Macintosh Plus, SE,
and II. A 1-megabyte RAM
cartridge plugged into the
printer lets you run it off the
512K-byte Macintosh.

Having only 4K bytes of
ROM and a tiny RAM buffer,
the PLP is essentially a
“dumb” printer. It uses Macin-
tosh QuickDraw routines to
process the image and then
writes print files into spool
files on your disk.

Using a Ricoh 6000 print
engine, the PLP prints at 6
pages per minute. It fea-
tures three print modes: high-
quality mode prints at reso-
lutions of 300 dots per inch;
draft mode prints at 72 dpi
and provides a printout in sec-
onds; and preview mode
prints to screen, letting you see

what the document will
look like when printed.

The PLP comes with 13
LaserWriter fonts plus nine ad-
ditional fonts. The fonts are
defined in software as outlines,
enabling you to scale, ro-
tate, and manipulate the fonts
without affecting output
quality. The PLP does not sup-
port PostScript and can't
be used on a local-area
network.

General Computer claims
the PLP’s cartridge is good for
1500 copies, the drum car-
tridge is good for 20,000
copies, and the cleaner car-
tridge for 10,000 copies. A re-
placement drum cartridge
with two cleaner cartridges are
available for about $200.
Price: $2599; toner car-
tridge, $29.

Contact: General Com-
puter Corp., 215 First St.,
Cambridge, MA 02142,
(617) 492-5500.

Inquiry 584.

28-millisecond Drive
for the Mac SE and I

he Rodime 450 RX is

an internal 45-megabyte
hard disk drive that’s de-
signed for the Macintosh SE
and II. The company claims
the drive has an average access
time of 28 milliseconds.

An embedded SCSI con-
troller is used in the drive be-
cause of space constraints.
Rodime says it fully meets
Apple’s SCSI specifica-
tions. The controller handles
all error correction and disk
management. Built-in diagnos-
tics identify and flag 28 dif-
ferent fault conditions in the
drive, controller, or power
supply. The 450 RX is fully ar-
bitrating, which maximizes
data throughput when you use
multiple SCSI peripherals.
You can connect up to seven
additional SCSI peripherals
through the drive’s SCSI port.

The 450 RX includes
FileGuard software for backing
up data from the hard disk
to floppies. You must have a
dealer install the drive in
the Macintosh II or SE. Its in-
stallation is identical to that
of Apple’s hard disk drives, re-
quiring a supplied mounting
bracket and a 50-pin
connector.

Price: $1595.

Contact: Rodime Inc., Pe-
ripheral Systems Division,
29525 Chagrin Blvd., Suite
214, Pepper Pike, OH 44122,
(216) 765-8414.

Inquiry 58S.

280 Card Adds CP/M
to PCs

M icroSolution’s high-
speed Z80 card lets you
run CP/M programs on

your IBM PC or compatible.
The card requires a half-

size 8-bit slot and has 64K
bytes of RAM and an 8-bit
Z80 processor that runs at 8
MHz with no wait states.

The Z80 card comes with
the high-speed version of the
company's UniDOS, a
CP/M emulator that lets you
create a complete Z80
CP/M version 2.2-compatible
environment on your
system.

Price: $195.

Contact: MicroSolutions
Computer Products, 132 West
Lincoln Highway, DeKalb,
IL 60115, (815) 756-3411.
Inquiry 586.

continued
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FLIGHT!

From the sophisticated realism, detail, and intellectual

stimulation of Flight Simulator...

B4 AUITSSEIOIRIN AGIES 1 N FTL 83 Iamt qEes

..with new adventures in Scenery Disks...

..SubLOGIC. The State of the Art in Flight.

D

See Your Dealer. For additional product ordering information

or the name of the dealer nearest you, call (800) 637- 4983.

8. g’ﬁ‘ﬂ“l Corporation
g ¢ ’ e Lt 713 Edgebrook Drive

H Champaign L 61820
i\ (217) 359-8482 Telex: 206995

WD |
ORDER LINE: (800) 637-4983
I . 10GC r % (except in lltinois, Alaska and Hawali}

Open 7 AM to 9 PM Central Time




WHAT'S NEW

SYSTEMS

DG Upgrades Laptop

he Model 2T is Data

General’s latest incarna-
tion of its Data General/One
laptop computer. Weighing just
under 12 pounds, the 2T
adds a supertwist backlit LCD
screen, a dual-speed Intel
80C88 running at both 4.77
MHz and 7.16 MHz, and
removable batteries.

The standard model of
the 2T has 512K bytes of RAM
and a single 3'%-inch floppy
disk drive. You can upgrade
the system’s internal RAM
in 256K-byte, 1-megabyte, or
2-megabyte increments, up
to a maximum of 2.5 mega-
bytes. A 3%-inch 10-mega-
byte internal hard disk drive is
optional.

You can manually switch
the supertwist LCD screen to a
normal (nonbacklit) screen
to conserve battery life. The
system’s nickel-cadmium
rechargeable batteries are now
removable and can power
the 2T for up to 5 hours. In ad-
dition to the internal trickle-
charger for the battery, an op-
tional quick charge is also
available. It fully recharges the
batteries in 2 hours.

The 2T has both parallel
and serial ports. Other avail-
able options include a
Hayes-compatible 1200-bps
modem, an interface card
for an external 5% -inch floppy
disk drive, an 8087 copro-
cessor, a carrying case, and a
car adapter. For software,
the Model 2T comes with MS-
DOS 3.2.

Price: $1695; with a hard
disk drive, $2895.

Contact: Data General
Corp., 4400 Computer Dr.,
Westborough, MA 01580,
(800) 328-2436; in Massachu-
setts, (617) 366-8911.
Inquiry 587.

Split-Personality
System

atamedia Corp.’s

Colorscan/2 is a diskless
workstation with a mother-
board full of application-spe-

DG’s upgraded Model 2T adds a supertwist backlit LCD.

cific integrated circuits
(ASICs), a V30 processor run-
ning at 8 MHz, and 768K
bytes of zero-wait-state RAM.
The system unit has a foot-
print of 15 by 10 inches and is
just 2% inches high. Not
surprisingly, surface-mount
technology is used exten-
sively, and the Datamedia folks
have taken several hints

from IBM PS/2 designers with
quick-disconnect compo-
nents. The only cable goes to a
cooling fan.

The Colorscan/2 can be a
DEC VT-240-compatible ter-
minal and a PC at the same
time. You can hook up to an
on-line system, such as a
VAX, while working with a PC
application at the same
time. You switch between the
terminal session and the PC
by hitting a hot key. Since the
Colorscan/2 has two RS-
232C serial ports, you can also
have an on-line session run-
ning under MS-DOS at the
same time. As with the
Macintosh, there’s a Clip-
board that lets you move data
back and forth between VT-
240 and PC modes.

The system’s EGA chips
are designed by Datamedia and
provide a resolution of up to
800 by 480 on the 13-inch
monitor, which is included.
Characters display in a 10-by-
10 pixel matrix. A custom
ASIC also saves EGA registers
and memory while in VT-

240 mode. All VT-240 func-
tions are stored in a 128K-
byte ROM.

There’s room inside for
two add-in boards, as long as
they aren’t longer than 8
inches. You install all boards
horizontally using 8-bit bus
90-degree adapters that are in-
cluded with the unit.

Options include a long,
narrow, battery-backed 2-mega-
byte RAM card that doesn’t
use either of the two expansion
slots. And for those who
choose not to go diskless,
there’s an expansion unit
that sits vertically like a book
and contains both a 3%-
inch 1.4-megabyte floppy drive
and a 3'%-inch 20-megabyte
hard disk drive. There’s also a
cardfile interface that ac-
cepts credit-card-size mem-
ory cards.

Price: $2000; 2-megabyte
RAM card, $750; 3'%-inch
floppy/hard disk unit,

$995; cardfile interface, $150.
Contact: Datamedia Corp.,

11 Trafalgar Square, Nashua,
NH 03063, (603) 886-1570.
Inquiry 588.

ON! System is
Always On

he aptly-named ON!

System doesn’t have a
power switch. In a depar-
ture from contemporary com-
puter designs, the system
stores all its built-in programs
in RAM, with configura-
tions available in either 2 or 4
megabytes.

Running an 8-bit Z80
processor with the ZRDOS op-
erating system, the ON!
System has built-in power-con-
ditioning and backup power
that the company claims will
hold all data for up to 14
hours.

The built-in menu-driven
software includes the New-
Word word processor with a
65,000-word spelling checker
and over 50 special utilities
for file and system manage-
ment. The system has an ex-
ternal 5% -inch floppy disk
drive that reads and writes
data from over 40 disk formats,
including MS-DOS.

The system unit has no
moving parts, and, according
to the company, doesn’t re-
quire a cooling fan. Single par-
allel and RS-232C serial
ports are standard, and the
standard 14-inch mono-
chrome display is available in
green, amber, or white
phosphor.

Price: $2895 with 2-mega-
bytes of RAM; $3595 with
4 megabytes.

Contact: ON! Systems
Inc., 27944 North Bradley
Rd., Libertyville, IL
60048, (312) 680-4680.
Inquiry 589.

continued
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Verbatim 6.6 MB subsystems: high capacity
with the convenience and security of
removable floppies.

You'll appreciate the advantages of Verbatim
6.6 MB subsystems from Kodak.

You get 5.57 MB of formatted capacity and
all the benefits of removable tloppies. Store
unlimited amounts of data. Easily transport files.
Secure important information. And back up
your hard disk quickly and reliably.

No need to throw away existing disks. This
subsystem can read disks with 48, 96, and
192 tpi. Available to fit inside or alongside your
IBM PS/2 model 30 or IBM PC/XT/AT and
compatibles. Everything you need for fast, easy
installation comes with the package. And you’re
protected by a one-year warranty.

Ask your computer dealer about this new
Verbatim subsystem and media. Or call
1-800-44KODAK, ext. 990.

Free Back-It software for hard-disk backup
with purchase, while supplies last.

.6 VB
OF ADDED
STORAGE
FROM

0D

" The new vision of Kodak M

Fastman Kodak Company, 1987 lnquiry 85



WHAT’S NEW

PERIPHERAILS

Low-Cost Buffer
Gets Smaller

he new version of the

MicroStuffer printer
buffer measures approxi-
mately 5 by 6 inches—about
half the size of its predeces-
sor. The buffer has 64K bytes
of RAM and works with all
computers and most parallel-
port printers. Installation is
a simple matter of plugging it
between your computer and
printer.

MicroStuffer is totally
transparent to the applications
software. It shows buffer
status with a flashing light on
the front panel, which
flashes faster as you fill the
buffer. A “clear” push but-
ton clears the RAM, while a
Repeat button lets you make
multiple copies.

Price: $69.95.

Contact: Supra Corp.,
1133 Commercial Way,
Albany, OR 97321, (503)
967-9075.

Inquiry 590.

Up to a Gigabyte on
the Mac Il

irror Technologies’

ProStation 1024 is a
combination hard disk
drive/tape-backup system de-
signed especially for the
Macintosh 11, although it has a
standard SCSI interface for
use with any system so
equipped. The system is
available in hard disk configu-
rations of 85, 172, 340,
680, and 1024 megabytes. The
tape-backup part of the sys-
tem is available in 40-, 120-,
and 240-megabyte sizes.
You can upgrade both the hard
disk drive and tape-backup
system to higher capacities.

The ProStation 1024

measures 6 by 17 by 18 inches
and weighs about 45
pounds. Its surface color and
texture match that of the
Macintosh II, and it’s designed
to sit under the monitor.
Mirror Technologies says a
fully configured gigabyte
system has an average track-to-
track time of 17 millisec-

FULL cLp
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The new MicroStuffer printer buffer is compact and low-cost.

onds. The tape-backup system
writes approximately 3.5
megabytes per minute on stan-
dard data cartridges. The
unit has a locking on/off
switch.

Software shipped with
the ProStation includes Mana-
ger’s SafetyNet, a program
that performs a backup espe-
cially for file servers on the
AppleShare network. Also in-
cluded is Personal Safety-
Net, which lets you back up
your own files; AutoBack, a
time-delay backup option; an
Imagewriter spooler; and
Think Technologies’ Laser-
Speed.
Price: $7995 and up.
Contact: Mirror Technol-
ogies Inc., 2209 Phelps Rd.,
Hugo, MN 55038, (612)
426-3276.
Inquiry 591.

New QMS Printer
Supports PostScript

he QMS-PS 80011 is a

new PostScript-based laser
printer that prints 8 pages
per minute using the Canon
CXD print engine. The unit
handles 500 sheets of input and
400 sheets of output and has
a duty cycle of 10,000 copies
per month. You can specify
face-up or face-down paper
output and use the dual-in-
put bin for first sheet/ second
sheet applications.

The 800 II has a mega-

byte of RAM for full-page
graphics and text applica-
tions. Besides the PostSript

page-description language,
the printer also emulates the
HP LaserJet Plus, HPGL
(Hewlett-Packard graphics
language), and Diablo
printers. RS-232C, RS-422,
and parallel interfaces are
standard.

Price: $6495.

Contact: QMS Inc., P.O.
Box 81250, Mobile, AL
36689, (205) 633-4300.
Inquiry 592.

Saba’s Full-Page
Reader

aba Technologies’ Page

Reader is a full-page docu-
ment reader that reads a
page a minute into your com-
puter while operating in the
background. According to the
company, the unit preserves
the format of a scanned docu-
ment, reading it into a wide
variety of word-processing pro-
grams while keeping the
same indentations, tabs,
spaces, and columns as the
original document.

The reader will also

transfer columns of words and
numbers into Lotus 1-2-3
and will read graphics into two
graphics programs: PC
Paint and PC Paintbrush. The
reader has a built-in sheet
feeder that lets it read stacks of
up to five typewritten
pages. Although Page Reader’s
software requires only
270K bytes of RAM, Saba rec-
ommends 640K bytes and a
hard disk drive. To use the
reader, you access the soft-
ware with a hot key, tell it

which word processor

you’re using, and press a key to
activate the reader.

Price: $1299.

Contact: Saba Technol-

ogies Inc., 9300 Southwest
Gemini Dr., Beaverton, OR
97005, (503) 626-7050.
Inquiry 593.

Bypassing the Power
Supply

PS (continuous paral-

lel-power system) from
Applied Research and Tech-
nology is an alternative power
source for personal com-
puters. The Co-Pilot 140 CPS
supplies DC power directly
to a computer by bypassing the
computer’s internal power
supply and completely elimi-
nating any switchover de-
lays. According to the manu-
facturer, the battery system
and the Co-Pilot will power a
fully loaded AT-type com-
puter for approximately 2
hours.

Under normal operating
conditions, the computer power
supply receives AC power
from the 115-volt AC line
and converts the AC to appro-
priate levels of DC. Simulta-
neously, the Co-Pilot is
producing the same voltages,
which are placed in parallel
to the computer’s. Should a
power loss occur, the com-
puter’s power supply would be-
gin to fail, and its DC levels
would start to drop. But be-
cause the battery-backed
Co-Pilot’s DC levels are con-
nected to the computer, the
system’s power needs are met.

The company says its
parallel-power approach also
eliminates the normal
AC/DC/AC conversion ineffi-
ciencies associated with
other backup and uninterrupti-
ble power supplies.

Price: $1495.

Contact: Applied Research
and Technology Inc., 6400
Powers Ferry Rd., Suite

110, Atlanta, GA 30339, (404)
951-9919.

Inquiry 594.

continued
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peeteus

16Mﬂx, Zero Wail State, 32bitRAM

Ke

eyboard, Software, & Hardware

selectable CPU speed & Wait States
ROM based advanced Diagnostics.
Norton SI: 23.5!!

Editor’s Choice.
‘Ther= are so many n«ce aspects to Proteus and the compan,
that makes it, there isn‘t enough room to cover them ali.
Lawrence Oakley,
Business Computer Digest, 387

PROTEUS SYSTEMS ARE DESIGNED AND BUILT IN USA
== 15-MONTH FULL WARRANTY, LABOR & PARTS INCLUDED
=

;f*"‘g, FREE NATIONWIDE ON YOUR SITE SERVICE!
— ., > 24 HOUR ONLINE CUSTOMER SUPPORT
30 DAY %a
e i 100% COMPATIBILITY WITH DOS, UNIX, XENIX, AUTOCAD, NOVELL
CHOOSE FROM THESE BEST HIGH SPEED 386 AND 286 SYSTEMS
PROTEUS-386 PROTEUS-386i PROTEUS-286E PROTEUS-286F

* 80386 Intel CPU 16 MHz. Norton Si: 23.5

¢ Zero Wait State, 64KB Cache

» Keyboard Selectable Speed and Wait state

* 1 Megabyte 32-bit RAM expandable to
4MB on system board

* 2 Serials, 1 Parallel Port

¢ ROM Based Diagnostics & Setup

¢ Onboard EGA Bios

* Coprocessor Support

¢ Hard Disk & Floppy Controller

¢ Clock, Cal., & battery backup

* 230W quality 110/220v power supply

* 1.2MB Floppy Drive, Choice of

* 3.5" Microfloppy

 Enhanced Keyboard

* 14" High Resolution Monitor

* Herc. compatible Mono graphics card

* 40Mb Fast Hard Disk installed

Price: $4195.00

40MB EGA System $4595.00

* 80386-16 Intel CPU, 16 MHz

¢ 512KB 32-bit RAM expandableto

¢ 16MB on Two 32-bit Slots

* Keyboard Selectable Speeds

¢ Coprocessor Socket

o Serial, & Parallels on mainbd

* 230W, quality Power supply 110/220v
 Hard Disk & Floppy Contsoller

¢ 1.2MB Floppy Drive, choite o

* 3.5" microfloppy

¢ High Resolution Monocheame Monitor
» Herc. Compatible Mono adapter

* Enhanced Keyboard

* 40MB Fast Hard Disk Installed

» Custom Configurations available
Price: $3595.00

40MB EGA System $3995.00

WE HAVE THE LARGEST SELECTION OF HARD DISKS, MONITORS-
AND ADAPTERS AT THE LOWEST PRICES. WE CUSTOM

CONFIGURE AND TEST THE SYSTEMS

HARD DISKS
20MB Seagate $27
30MB Seagate $575
30MB Rodime $565
40MB Seagate $649
42MB Miniscribe $665
44AB Priam $795
80A18 Seagare $985
140 Maxtor $catl
190 Maxtor $cal

MONITORS
H-;h Resolution Monachrome  $109
‘W7 Proteus Mono Monstor $159
13" Color Monitor $340
14" Proteus EGA Monitor $449
NEC Muhiisync EGA Monitor $569

Terms: Visa/MC, COD, Prepayment

EXTENSIVELY FOR YOU.

ADD-ONS

Herc. Compatible Mono card. $99
tBM Compatible Color card $98
Proteus ECA, CGA, MDAcard  $25%

a Delux EGA card $i4
ATl wonder Card Scal
80287-8 Coprocessor 28
80287-10 Coprocessar $363
80387 Coprocessor $cat
12008 Omnitel Modem $109
24008 Omnitel Modem 23
40MB Tape Backup int $469
60MB & 420M8 Ta T_?e Bckup $cal
3.5" 720K Floppy Dr $175
360K Floppy Drive 103

with cash discount, Univzrsity

and Corporate POs accepted upon approval. Quantity discounts.

1BAS & 2 trademark o1 imernational
Rusiness Machines Corp., all prites, terms sub t to change

Inquiry 236

¢ Intel 80286, 6/8 MHz opt. 10MHz.
* 1024K RAM on System board
* 81/Oslots
¢ Coprocessor Socket
o Clock, Cal., Battery backup
* 195W 110/220v power supply
¢ Hard Disk & Floppy comb. controller
¢ 2 Serials, Parallei Ports
¢ 1.2MB Floppy Drive (reads both
¢ 1.2MB and 360K floppy|
* Maxiswitch AT Style Keyboard
* Herc. Compat. Graphics Adapter
* High Resolution Monochrome Monitor
» 20MB Seagate Hard Disk Installed
Price: $1780.00
.Proteus 286e is a clear winner.
We recommend it”
Infoworld, April 27, 87

Protec

¢ 10MHz ZERO Wait State System
¢ 80286-10, 8/ 10MHz Keybd Select
¢ 512K RAM expandable to 1MB

¢ 2 Serials & 1 Parallel Ports

* 8 /O Slots

* Hard Disk & Floppy Controller

* Clock, Cal & Battery

* 195W Power supply 110/226v

* 1.2MB Floppy Drive, reads 1.2MB
¢ and 360K floppy.

o Maxiswitch Keyboard

Price: $1450.00

e Intelligent Conclusion

= =
i

BV

To order or for information call us 1-800-782-8387 -

Ir: New Jersey Cali (201) 288 632¢

Proteus Technology Corp,
377 Route 17,

Airport 17 Center,
Hasbrouck Hetghts, Nl 07694
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We wanted this to be
afair oompanson

Tu rbo(

One look at what the competltlon
left out of their C compiler and you’ll
see why there’s only one choice for
people who want to learn C. Intro-
ducing Microsoft® QuickC," the C
compiler that gives you the features
you need to learn C quickly with no
sacrifice of compilation or execution
speed.

Only QuickC gives you a completely
itegrated debugging environment

so you can detect program logic errors

and correct them instantly. And you
know this debugger is advanced
because it’s from the makers of the
Microsoft CodeView® source-level
debugger.

Only QuickC’s graphics libraries
let you take advantage of the PC’s
extenswe graphics capabilities. Just
like you’ve come to expect with other
languages.

Only QuickC has special context
sensitive help for the C language
and library routines. And help is right
where you need 1t. On screen, so you
don’t have to go looking for it.

Only QuickC gives you such highly
acclaimed documentation. There
are extensive examples to guide you.
And there’s a special tutonal that
helps BASIC and Pascal users move
over to C faster.

If you're thinking you might want
to move to an even more powerful C
later, QuickC’s your only choice.

l_

— Al

l\o_mu‘gr_uted soun‘e-le\'eli debugémg.

No qmpl K hhrary

No on-line help for the C laguage or library routines.

Microsoft and CodeView are registered trademarks and QuickC is a trademark of Microsoft Corporation. Turbo C 15 a registered trademark of Borland Intermational, Inc.
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 Lifes notfair

A #  Because no one else is truly 100%
e e compatible with Microsoft C 5.0,

the professional level optimizing
compiler.

Microsoft QuickC Compiler Feature Comparison
Microsoft QuickC ~ Turbo C*
Version 1.0 Version 1.0
Debugger
Integrated debugger and editor Yes -
Source-level debugging Yes -
Watch local & global vaniables Yes -
Set breakpoints Yes -
Stack tracing Yes -
Editor ang Environment
. L WordStar~ compatible Yes Yes
Seamlessly integrated source-level debugging. Context-sensitive help for C language Yes -
Context-sensitive help for C functions Yes =
Brace, bracket & parenthesis matching Yes -
Mouse support Yes —
Support for EGA 13-line mode Yes =
Documentation
Complete C language reference Yes -
Examples for every library routine Yes =
Compiler
Completely Microsoft CodeView compatible  Yes -
Automatic enregistering Yes Yes
Integrated MAKE
Automatically generates MAK file Yes -
In-memory MAKE compatible
with stand-alone MAKE Yes —
Include file dependencies Yes Yes
Libraries
Graphics library included Yes -
CGA & EGA and VGA support Yes -
Library source code available Yes ($150)  Yes ($150)
Microsoft C Optimizing
The full graphics library puts your program in another dimension. BitBlit, Compiler 5.0 compatible Yes —
draw circles and arcs, fill regions and much more. ) Microsoft LINK vs. Turbe Link
1 Links programs up to 640K Yes -
Supports overlays Yes =
Directory searchung for library fiies Yes -

At $99.00, no one can give you
more for the price. And if you're not
happy, remember we back QuickC
Compiler with a 30 day money back
guarantee’

What could be fairer than that?

Microsoft Quick C

For a Quick C information kit or the name of your nearest

Instantly accessible on-line help only a keystroke away. Microsot dealer. call {800) 426-8400, In Washington State and
Alaska (206) 882-8088. In Canada, call (416) 673-7638.
WordStar 15 a registered trademark of MicroP’ro International. *Offer valic only in US.A.
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WHAT'S NEW

ADD-INS

Turbo Pascal
Controls Controller

he MT1000 is a single-

board electronic controller
designed for a wide range of
control applications. According
to Measurement Technol-
ogy, it’s the first controller to
be programmed with Bor-
land’s Turbo Pascal, which has
been enhanced on the
MT 1000 to include software
interrupts that allow your
program to respond in real time
to external events.

Based on Hitachi’s
HD64180 CMOS processor,
the MT1000 includes 64K
bytes of battery-backed CMOS
RAM, 128K bytes of user
EPROM, IK byte of EEPROM
(electrically erasable), and
a clock/calendar. Three RS-
232C serial ports are
included.

You can connect the
MT1000 directly to a wide va-
riety of sensors, as well as
voltage and current input sig-
nals. It also has six frequen-
cy inputs that allow any fre-
quency in the range of 50
hertz to 1 MHz to be auto-
matically measured to .005
percent resolution within 20
milliseconds.

An optional floppy disk
controller/256K-byte RAM
card is available. The
MT 1000 requires a single 5-
volt DC supply and typical-
ly consumes 5 watts of power.
Price: $1625.

Contact: Measurement
Technology Inc., 1595 Central
St., Stoughton, MA 02072-
1694, (617) 344-6230.
Inquiry 595.

12 MHz for your PC

reakthru 286-12 from

the Personal Computer
Support Group replaces
your PC, XT, or compatible
8088 processor with an
80286 processor running at 12
MHz. The Breakthru re-
quires a half slot and has a
multiconductor cable that
plugs into the system’s current
processor slot.

You can use Turbo Pascal to program the MT1000 controller.

The board has 16K bytes
of cache memory and on-board
logic for write buffering.
The board can be slowed down
via software control. Also
included with the board is
PCSG’s Lightning disk-
cache software.
Price: $595.
Contact: Personal Com-
puter Support Group, 11035
Harry Hines Blvd. #207,
Dallas, TX 75229, (214) 351-
0564.
Inquiry 596.

Slotless Amiga Slot

he TimeSaver macro/
clock for the Amiga
1000 plugs into the line be-
tween the computer and
keyboard and attaches to the
underside of your com-
puter. The built-in replaceable
lithium battery has a rated
life of 12 to 18 months, and the
unit automatically enters the
date and time whenever you
power-up or reboot your
Amiga.

There’s a built-in ROM
with macros that contain short-
hand versions of many CLI
commands. It can be disabled
if you desire. In addition,
the TimeSaver has 7K bytes of
RAM for programming
macro keys, with a learn mode
that remembers commands
that you key in. You can also
include any macro you

select in a start-up/reboot
routine.

TimeSaver has a com-
mand-line history buffer that
stores your last 1024 char-
acters of CLI commands, and a
command-line editor for
editing CLI commands. The
unit also allows you to pass-
word-protect your Amiga, pre-
venting its start-up until you
enter your personal password.
Price: $79.95.

Contact: C Lud., 723 East
Skinner, Wichita, KS 67211,
(316) 267-3807.

Inquiry 597.

Mighty Meg adds up
to 14.5 Megabytes

Q uadram’s Mighty Meg

is a memory-expansion
board for IBM PC ATs and
full compatibles that uses
SIMMs (single in-line
memory modules) to add up to
14.5 megabytes of RAM to
your system, using a single 16-
bit expansion slot.

The five available config-
urations for the Mighty Meg
start at 512K bytes. You can
expand the board incrementally
up to 4 megabytes using
256K by 9 SIMM devices, or
upto 14.5 megabytes using
1 megabyte by 9 SIMM
devices.

Price: 512K bytes, $545;
14.5 megabytes, $4995.
Contact: Quadram, One
Quad Way, Norcross, GA
30093-2919, (404) 923-
6666.

Inquiry 598.

Two for the Toshiba

ulti-Tech Systems’
MultiModem212TL is a
plug-in card that fits into
the expansion slot of the
Toshiba T1100 Plus and
T3100 laptop computers. The
modem operates at both 300
and 1200 bps and is compatible
with both the Bell 212A and
the Hayes AT standards.

The MultiModem212TL
measures 4.175 by 4.6 inches
and interfaces with the in-
ternal Toshiba 60-pin bus. It
includes two phone jacks
and an on/off switch. The
modem has a two-year war-
ranty and is shipped with
Multi-Tech’s MultiComPC
software on a 3'%-inch disk.
Price: $299.

Contact: Multi-Tech Sys-
tems Inc., 82 Second Ave. SE,
New Brighton, MN 55112,
(800) 328-9717; in Minne-
sota, (612) 631-3550.

Inquiry 599.

egahertz Corp.’s

EasyTalk EMS is a
multifunction card for the
Toshiba T1100 Plus that-in-
cludes a modem and 1
megabyte of RAM.

EasyTalk’s memory con-
forms to the Lotus/Micro-
soft/Intel Expanded Mem-
ory Specification. Since the
memory uses about 10 per-
cent of the power of a disk
drive, Megahertz says using
EasyTalk’s memory as a RAM
disk can extend the laptop’s
battery power. An ultra-low-
power memory option is
available.

The modem component
of the board is Hayes-compat-
ible and operates at both
300 and 1200 bps. Crosstalk
communications software is
included with the modem.
Price: $899.95; low-power
memory option, $200.
Contact: Megahertz Corp.,
2681 Parleys Way, Suite 2-102,
Salt Lake City, UT 84109,
(801) 485-8857.

Inquiry 600.

continued

58 BYTE « SEPTEMBER 1987



SOFTWARE ENGINEERING
COMESOFAGE.

ANNOUNCING LOGITECH MODULA-2 VERSION 30

FREE TURBO PASCAL
TO LOGITECH MODULA-2
TRANSLATOR

[ LOGITECH Modula-2
V. 3.0 Compiler Pack $99
Compiler in overlay and fully linked form.
Linkable Library, Post Mortem Debugger,
Point Editor

[J LOGITECH Modula-2
V. 3.0 Toolkit $169
Library sources, Linker, Run Time Debug-
ger. MAKE, Decoder, Version, XRef,
Formatter

[0 LOGITECH Moduta-2
V. 3.0 Development System $249
Compiler Pack plus Toolkit

L E;gﬁlz?;‘#a:&lator F REE

With Compiler Pack or Development System
[ Window Package
Build true windowing into your $49
Modula-2 code.
O Upgrade Package
Call LOGITECH for information or
to receive an order form.

Add $6.50 for shipping and handling. Californla residents
add applicable sales tax. Prices valid
in U.S. only. Total Enclosed $

[ VISA [J MasterCard [] Check Enclosed

Card Number Expiration Date

Signature

Address
Cuy

Zip




WHAT'S NEW

SORTWARE @

PROGRAMMING LANGUAGES AND AIDS

Al Development
Environment
Incorporates Virtual
Memory

ritten in 386 native

mode with virtual mem-
ory supported at the hard-
ware level, PowerLisp lets you
develop and run 60-mega-
byte applications on 3-mega-
byte 386 systems or 31-
megabyte applications on IBM
PC ATs.

MicroProducts reports
that PowerLisp is the full im-
plementation of Interlisp,
originally written for use on a
PDP-10. Common LISP
features are also included, and
Interlisp and Common LISP
programs can be supported si-
multaneously. Interlisp
functions can call Common
LISP functions, and vice
versa.

You can communicate
between PowerLisp code and
DOS applications executing
in DOS memory. The program
also has features that cor-
rect typos, entry errors, and
programming errors. A
static program analyzer lets
you find and edit every
place that calls a given function
or refers to specific vari-
ables, objects, or properties.
Editing features let you put
breakpoints in functions as well
as trace them; debugging fa-
cilities are built-in; and a utility
is included that retains ses-
sion history, enabling you to
redo or undo commands.

Power-Ex, an optional
expert-system shell, is derived
from EMYCIN and ported
to PowerLisp. The shell sup-
ports backward-chaining
reasoning, confidence factors,
case files, automated con-
sistency checking, and English-
language consultations. An
IBM PC running Power-Ex can
support rule bases of thou-
sands of rules and can directly
import knowledge bases de-
veloped using EMYCIN.

You can configure
PowerLisp to operate in ex-
tended memory above the
640K -byte limit. The pro-

gram comes in 286 and 386
versions, with the 286 ver-
sion upgradable to a 386.
MicroProducts reports that
the 386 version is six times
faster. To run the 286, you
need an IBM PC or compatible
with at least 2 megabytes of
memory, a 30-megabyte hard
disk drive, a CGA, EGA, or
compatible graphics adapter,
and MS-DOS or PC-DOS
3.0 or higher. To run the 386
version, you need a 386 sys-
tem with at least 2 megabytes
of memory, a 30-megabyte
hard disk drive, a CGA, EGA,
or compatible graphics
adapter, and MS-DOS or PC-
DOS 3.1 or higher.

Price: 286 version, $1195

or $1695 with 3-megabyte
memory-expansion board;
386 version, $1695; Power-Ex,
$500 (when purchased with
the system).

Contact: MicroProducts
Inc., 370 West Camino Gar-
dens Blvd., Boca Raton, FL
33432, (800) 553-0777.
Inquiry 601.

Tl Upgrades Al
Development Tools

T exas Instruments has
announced enhancements
to its Personal Consultant
Series of expert-system devel-
opment tools. These include
PC Scheme 3.0, Personal Con-
sultant Easy 2.0, Personal
Consultant Plus 3.0, two add-
ons, and two run-time
options.

PC Scheme 3.0 is anen-
hanced version of TI's imple-
mentation of Scheme, a lex-
ically scoped dialect of LISP.
Version 3.0 includes exter-
nal language interfaces to C,
Turbo Pascal, and others;
random-file access and binary
file 1/0; and support for up
to 2 megabytes of extended or
expanded memory. An
EMACS-like editor, EDWIN,
lets you leave PC Scheme,
execute a DOS-based program,
and then return to PC
Scheme. PC Scheme runs on
IBM PCs, XTs, ATs, or

compatibles with at least 320K
bytes of RAM, two floppy
disk drives or one floppy and
one hard disk drive, and
PC-DOS or MS-DOS 2.0 or
higher. It also requires a
minimum of 520K bytes to run
EDWIN.

Personal Consultant Easy
2.0 is a utility designed to sim-
plify the development of ex-
pert systems with up to 300
rules. The program offers a
rule-entry language, an inte-
grated window-oriented edi-
tor, regression testing, and rule
tracing. Version 2.0 in-
cludes enhanced interfaces to
external data, an enhanced
knowledge-base listing, and
forward-chaining capabili-
ty, which can be completely
forward- or backward-
chaining. With version 2.0,
you can also write as well as
read DOS files and interface to
dBASEIII, Lotus 1-2-3,
and ASCII text files.

The program runs on
IBM PC ATs and compatibles
with 640K bytes of RAM, a
10-megabyte hard disk drive,
and MS-DOS or PC-DOS
2.0 or higher.

Version 3.0 of Personal
Consultant Plus, an expert-sys-
tem shell, can, like Easy
version 2.0, read data from ex-
ternal DOS or ASCII text
files, Lotus 1-2-3, and dBASE
III. Plus 3.0 also offers de-
livery options, which enable
expert systems developed
with either Personal Consultant
Plus or Easy to be delivered
in LISP or C on DOS-based
computers. Knowledge
bases developed with Easy are
upwardly compatible with
Plus, according to TI.

Plus 3.0 is designed to
take advantage of 80286- or
386-based systems. It pro-
vides extended knowledge-rep-
resentation features and in-
creased rule capacity, enabling
you to develop larger and
more complex applications
than you can with Easy.

Also, like Easy, Plus 3.0 is en-
hanced with external lan-
guage interfaces to C and
Turbo Pascal and expanded
forward-chaining and frame

control. Optional enhance-
ments include the Images and
PC Online programs.

Personal Consultant Plus
3.0 has the same hardware re-
quirements as Easy 2.0.

Images and PC Online
are optional add-on programs
that run with Personal Con-
sultant Plus. Images allows you
to incorporate graphic
images into your applications.
It includes a set of interac-
tive dials, gauges, and a selec-
tion of boxes to prompt you
to input or display data. You
can also use other graphics
programs to create input forms,
and you can display multi-
ple images on the screen
simultaneously.

PC Online supports data
processing in batch mode. It
lets you create process-
monitoring systems that require
little or no human interac-
tion, TI reports. You can sup-
press screen output and no-
tify the operator when
information or action is re-
quired. PC Online also features
reporting and trend-analysis
capabilities.

Personal Consultant Plus
runs on IBM PC ATs with at
least 640K bytes of RAM
and a 10-megabyte hard disk
drive. You also need an
EGA card to run Images.

One of the two run-time
options for Personal Consultant
Plus or Easy is C Delivery,
available for DOS or Digital
Equipment’s VAX systems.

C Delivery compiles the LISP-
code knowledge bases into

C source modules and links
them with an inference en-
gine and a window system, let-
ting you deliver stand-alone

or embedded applications on
DOS-based systems.

Price: PC Scheme 3.0,

$95; Personal Consultant Easy
2.0, $495; Personal Con-
sultant Plus 3.0, $2950;
Images, $495; PC Online,
$995; C Delivery, $1995.
Contact: Texas Instruments
Inc., Data Systems Group,
P.O. Box 809063, DSG-

150, Dallas, TX 75380-9063,
(800) 527-3500.

Inquiry 602.

continued
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Introduci itechs
Publishing i
Solution

LOGITECH $179
MOUSE
with Publisher Software

Our Mouse and Publisher Soft-

ware is the complete solution for

people who want to produce great

looking, attention getting docu-

ments without having to master

a lot of complex commands .

and typographical jargon. It’s

easy to learn, fast to use, and it gets To place a credit card order

you the results you need right now. call our special toll-free number:
800-231-7717

Page Layout Made Easy . all toll-free in California:
You don’t have to be a graphic de- 800-552-8885
signer to get professional quality

results. Create and edit text right

on the page. We offer design tem-

plates, automatic layout in 1-4

columns, automatic flow of text

around graphics, and vertical and
horizontal rulers to guide you.

Typography Made Easy
Select from over 61 fonts repre-
senting 14 typefaces, in sizes suit-
able for headlines, subheads and
text. We provide optimal line
spacing automatically. You adjust
for special effects.

Graphics Made Easy

Use our ClipArt or create your

own using LOGIPAINT, PC

Paintbrush or MS Windows Paint

software. You can shrink or

expand your graphic images to fit.

You can also mOdlfy, rotate or Produced on a dot matrix printer. Laser printer
Copy them . support also included.

30 Day Money-Back Guarantee
3 Year Warranty

Inquiry 160 for End-Users. Inquiry 161 for DEALERS ONLY. SEPTEMBER 1987 - BYTE 61




WHAT'S NEW

SOFTWARE o

SCIENTIFIC AND ENGINEERING

Engineering Model
Analysis

F ujitsu’s finite-element
analysis program, Elm,
enables you to test your
three-dimensional structural
designs for strength, safety,
and performance. The program
consists of an analysis mod-
ule, EimAnalysis, and inte-
grated pre- and postproces-
sors, EimPrelude and
ElmEpilog.

ElmAnalysis performs
Static, eigenvalue, and re-
sponse-spectrum analysis.

The element library includes
three-dimensional beam,

truss, triangular, and quadrilat-
eral shell elements, as well

as two-dimensional 4-node and
8-node isoparametric

elements.

The three dimensional fi-
nite-element analysis prepro-
cessor, EimPrelude, is
menu-driven and replaces man-
ual calculations and batch-
mode data entry with a
WYSIWYG (what-you-see-
is-what-you-get) graphic ap-
proach to creating structural
models. According to Fujitsu,
you can display every fea-
ture of model composition
through the use of colors
and symbols (from element
type, number, and rotation
to boundary conditions). A
Verify function enables you
to display all the input data for
a selected boundary condi-
tion or element.

The preprocessor in-
cludes pull-down menus,
icons, and dialog boxes,
and you use a mouse instead of
the keyboard for data entry.
Instead of looking up and key-
ing in property values, you
can use the industry-standard
data supplied in the engi-
neering libraries. If you want to
perform your own batch-
mode data entry rather than
using ElmPrelude, you can
use the free-format input
scheme offered by Elm-
Analysis.

ElmEpilog, the graphics

postprocessor, is also menu-
driven and lets you review
and manipulate the output of
ElmAnalysis with visual
displays and printouts of the
structure’s undeformed
shape, deformed shape, and
mode shapes.

Elm is written in C and is
also available in a two-dimen-
sional version. Elm runs on
IBM PCs, XTs, ATs, and com-
patibles with a 360K-byte
floppy disk drive, at least
512K bytes of RAM, MS-
DOS or PC-DOS 2.0 or high-
er, a 10-megabyte hard disk
drive, and a numeric copro-
cessor. To use the pre- and
postprocessors, you need a
mouse, an EGA graphics
board, and a monitor.

Price: $3990; two-dimen-
sional Elm, $495.

Contact: Fujitsu America
Inc., Engineering Products
Dept., Information Systems
Division, 3055 Orchard Dr.,
San Jose, CA 95134-2017,
(408) 432-1300.

Inquiry 603.

Threaded
Interpretive Language
for Laboratories

ALT II, a threaded-in-
terpretive language devel-
oped at the University of
Chicago, has about 200 assem-
bly language instructions
that you can call and compile
within a BASIC program.
SALT II includes graph-
ics routines for plotting
records, scrolling plots or
records, and placing cursors on
plots. It enables you to ana-
lyze records for regional maxi-
mum and minimum, aver-
age, slope, threshold detection,
integration, differentation,
and filtering. Other routines in-
clude expanded memory,
transfer of numeric files to and
from disk, laboratory inter-
facing, signal averaging, and

background operations from
BASIC. You can also add your
own assembly language
routines to the language.

The program supports
every function of Tecmar’s
Labmaster interface board,
including A/D, D/A, digital
1/0, and timer/counter
functions.

SALT II requires an IBM
PC, XT, AT, or compatible
with at least 256K bytes of
RAM and MS-DOS or PC-
DOS 2.0 or higher. You
must also have a Tecmar Lab-
master board for laboratory
interfacing and a CGA for
graphics.

Price: $75.

Contact: Sam Fenster,

5801 South Dorchester, Suite
12A, Chicago, IL 60637,
(312) 702-1491.

Inquiry 604.

Drawing Chemical
Structures on the
Macintosh

rawStructures contains
67 organic and biochemi-
cal structures, including all
major classes of compounds
and ring systems tn object-
oriented format for the Macin-
tosh. Contained in PICT-
format documents, you can use
the structures as they ap-
pear, or modify them using
MacDraw, MacDraft, or
SuperPaint. Also included is a
set of building blocks that
can assist you in modifying or
building your own struc-
tures in these environments.

Modern Graphics reports
that DrawStructures does not
work with CricketDraw,
and SuperPaint accesses only
65 of the 67 documents.

The contained structures
were created as object-oriented
graphics, which you can re-
size without distortion or loss
of resolution. You can use
an Imagewriter, LaserWriter,
or other PostScript device
for output.

The program lets you
copy and paste structures into

other Macintosh programs,
such as MacWrite. You can
also incorporate text into

the structures by using Image-
writer or LaserWriter fonts.
Price: $79.95.

Contact: Modern Graphics,
P.O. Box 21366, Indianapolis,
IN 46221-0366, (317) 253-
4316.

Inquiry 605.

Neural-Network
Demonstration
Program

wareness consists of

four programs that dem-
onstrate four neural-net-
work algorithms. The pro-
grams are designed to teach
you the properties of neural
networks. The first pro-
gram exhibits the computation-
al capabilities of neural net-
works, such as association.
The second program uses a
generalized learning rule and
demonstrates the exclusive
OR (XOR) function, which you
can use in learning context-
sensitive signal processing.
The third program is an ex-
ample of a neural network that
can produce solutions to
combinatorial optimization
problems. The fourth pro-
gram deals with complicated
problems, such as robotic
control strategy.

The program runs on

IBM PCs and compatibles with
at least 256K bytes of RAM
and MS-DOS or PC-DOS 2.0
or higher. It supports vari-
ous graphics cards and the
8087 floating-point chip,
which Neural Systems
recommends.
Price: $130.
Contact: Neural Systems
Inc., 2827 West 43rd Ave.,
Vancouver, British Colum-
bia, Canada V6N 3H9, (604)
263-3667.
Inquiry 606.

continued
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WHAT'S NEW

SOFTWARE »

BUSINESS AND OTHER

Training Your Musical
Ear on the
Commodore

ar Training Tutor is a
music software program
that runs on the Commo-
dore 64 and 128. The tutor
drills you through more
than 50 preset music lessons,
playing musical intervals
and triads in all inversions and
asking you to name them.

First, you select what you
wan to be tested on. You can
choose to follow the preset
lesson structure, or you can de-
sign your own lesson pa-
rameters using only the specif-
ic intervals or triads that
require further practice.

You can also choose
whether to hear the intervals in
ascending or descending
order.

The program then plays
the intervals or triads and asks
you to identify what you
hear. When you’ve answered
correctly, the musical nota-
tion is displayed on-screen on
both the grand staff and a
music keyboard. A record-
keeping routine keeps track
of the lessons you’ve com-
pleted successfully. You
can save complete drill text re-
sults to disk, including per-
centage correct and the specific
interval/triad attempts and
misses. You can also view cur-
rent or past test results on-
screen and send output to a
printer.

The program is played
through the on-board music
chip of the Commodore 64
and 128, or you can hook it up
to a Passport-compatible
MIDI interface connected to
any MIDI synthesizer or to
your home stereo system
speakers or headphones.
Price: $59.95.

Contact: MSB Music Soft-
ware, 35 Hill St., Naugatuck,
CT 06770, (203) 723-5275.
Inquiry 607.
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Terminator displays dates and times around the world.

Clockwork
Across the World

erminator draws a line
between night and day that
moves across a world map
in real time. The line position
changes with the time of
day, and its shape changes with
the seasons. In determining
the shape and position of the
line, the program takes into
account the declination of the
Sun; the size of the Sun; the
refraction caused by the
Earth’s atmosphere; and the
equation of time, which com-
putes the difference be-
tween solar and clock time.
You can view the changes
by running Terminator in a va-
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riety of modes, from 2 min-

utes to 1 week. You can change

modes every second or so,

as fast as the program can com-

pute the data that refreshes

the screen, Trillium reports.

You can display your local

date and time along with times

in up to 24 cities or time

zones anywhere on the map.
You can edit Termina-

tor’s setup parameters by

choosing to display other

cities or time zones or by

changing the program’s ini-

tial values.

Terminator runs on IBM
PCs or compatibles with a Her-
cules monochrome graphics
adapter, a CGA or EGA,
and at least 128K bytes of
RAM.

Price: $30.

Contact: Trillium, 3770
Highland Ave., Suite 208,
Manhattan Beach, CA
90266, (213) 545-8300.
Inquiry 608.

Decision Maker

pian Software’s Deci-

sion Pad helps you evalu-
ate people, plans, and prod-
ucts. It combines elements of
spreadsheet and rational de-
cision theory in an interactive
decision-making environ-
ment.

At the beginning of an
evaluation, the program pre-
sents you with data-collec-
tion forms. You can choose up
to 150 alternatives and pref-
erences, and up to 60 criteria
per alternative. Then you
allocate each to its proper
place, using 1- or 2-level
weights and 20 positions. You
can also incorporate opin-
ions of other people and quan-
tify them, and you can out-
put reports at each step.

Decision Pad includes
sample templates for person-
nel, purchasing, product-
marketing, investment, and
sales-presentation appli-
cations.

The program has Lotus
1-2-3-compatible file-import
and -export capabilities, as
well as ASCII export.

Decision Pad runs on
IBM PCs and compatibles with
at least 256K bytes of RAM
and MS-DOS or PC-DOS 2.0
or higher. You also need a
monochrome, CGA, EGA, or
compatible display. A
mouse is optional.

Price: $195.

Contact: Apian Software,
P.O. Box 1224, Menlo Park,
CA 94026, (415) 851-8496.
Inquiry 609.
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Speed.

Fast Execution Speed.

Microsoft® C 1.0 Microsoft C 5.0
7 3.3

Sieve (25 iterations) 5.7 3.
Loop 11.0 0.0*
Float 19.9 0.1
Dhrystone 228 19,1
Pointer 142 7.4

» New optimizations generate the fastest code:
— Inline code generation. NEW?!
— Loop optimizations: NEW!
—Loop invariant expression removal, NEW!
— Automatic register allocation of variables, NEW?!
— Elimination of common sub expressions.
—Improved constant folding and value propagation.
* Fine tune your programs for even greater speed:
—Coding techniques for writing the fastest possible
programs are included in the documentation, NEW?!
—Segment Allocation Contm'};P .
—Group functions into the same segment to get faster
NEAR calls, NEW!
—Specify which segments receive variables to vield
faster NEAR references. NEW!
—Uses register variable declarations,
—Mix memory models using NEAR, FAR & HUGE
pointers,
Benchmarks run on an (BM° Personal System/2”  “Time 1 neghgible

il




Speed.

Fast Compilation.
Fast Prototyping.

Microsoft C Version 5.0 includes QuickC;* which
lets you edit, compile, debug, and execute in an

integrated environment. It’s ideal for prototyping.

« In-memory compilation at over 10,000 lines/
minute. NEW!

«Built-in editor with parentheses, bracket and
brace matching.

«Use the integrated debugger to animate through
your program, add watch variables and set
dynamic breakpoints. NEW!

« MAKE file is automatically generated for you.
Simply indicate the modules you want to use,
then MAKE recompiles and links only those
modules that have changed. NEW!

«Full C 5.0 compatibility:

—Completely source and object code compatible.
—Emits CodeView*-supported executables.
—ldentical compile/link command line switches.
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And speed

Fast Debugging.

Microsoft C Version 5.0 includes Microsoft CodeView,

our source-level windowing debugger that lets you debug

more quickly and thoroughly than ever before,

* Debug larger programs:

—Debug through overlays created by the
Microsoft overlay linker. NEW!

—Expanded Memory Specification (EMS)
support. NEW?!

Fast debugging through precise contro! of your

program execution;

—Access source level and symbolic debug information
from your Microsoft C, FORTRAN, and Macro
Assembler programs. NEW!

— View your source code and assembly simultaneously.

— Watch the value of variables change as you execute.

—Set conditional breakpoints,

— Animate or single step through your program.

*CodeView brings you as close as you've ever been

to your hardware;

—Swap between your code and output screens.

—Watch your registers and flags change as your
program executes.

C 5.0 will be available soon. If you purchase Microsoft C 4.0 after June 1, 1987,

we'll give you a C 5.0 upgrade. Free. For your free informati

registered trademark and Personal

(800) 426-9400.

on packet, call:

andQuickC'sahadanmkofMicmsoft&rpaatbn. 0587 Part No. 098-048-615
SysthZisah‘adelmrko”mamﬁmmlBtm'mMadlmCorpora&n



EVENTS

Remote Sensing Society Annual Confer-
ence: Advances in Digital Image Process-
ing, Nottingham, England. Dr. P. M.
Mather, The University of Nottingham,
Nottingham NG7 2RD, England, (0602)
587611. September 7-11

Australian Computer Conference ’87,
Melbourne, Australia. ACC 87 Secretariat,
Box 98, East Melbourne, Victoria, Austra-
lia 3002, (03) 416 1053. September 8-11

Capital Microcomputer Users Forum,
Washington, DC. Jackie Voigt, 2111 Eisen-
hower Ave., Suite 400, Alexandria, VA
22314, (703) 683-8500 or (800) 638-8510.
September 9-10

Robotic Systems in Aerospace Manufac-
turing, Fort Worth, TX. Lori Navalta,
Technical Activities Division, Society of
Manufacturing Engineers, One SME Dr.,
P.O. Box 930, Dearborn, MI 48121, (313)
271-1500, extension 370. September 9-11

SOFTEACH: The Computer Products
Training Forum, New York, NY and At-
lanta, GA. Softsel, 546 North Oak St.,
P.O. Box 6080, Inglewood, CA 90312-
6080, (800) 325-9189. September 12-13
and September 19-20, respectively

Euromicro 87: 13th Symposium on Mi-
croprocessing and Microprogramming,
Portsmouth, England. Euromicro, Henge-
losestraat 705, P.O. Box 545, 7500 AM
Enschede, The Netherlands, (31) (53)
338799. September 14-17

Simulation Techniques for Personal
Computers, Washington, DC. The George
Washington University School of Engineer-
ing and Applied Science, Washington, DC
20052, (800) 424-9773; in Virginia, (202)
994-6106. September 14-18

1987 Electronic Printer and Publishing
Conference, Miami, FL. Jean O’Toole,
CAP International, One Snow Rd., Marsh-
field, MA 02050, (617) 837-1341.
September 14-18

Software Licensing Agreements: Buying,
Selling, and Protecting Rights, Princeton,
NJ and Atlanta, GA. Ann Molinari, DTI,
Lakeview Plaza, P.O. Box 2429, Clifton,
NJ 07015, (201) 478-5400. Seprember 15
and September 22, respectively

September 1987

ICCC—ISDN ’87: Integrated Services
Digital Network, Dallas, TX. Jane Far-
thing, Bell Atlantic, 1310 North Court
House Rd., Arlington, VA 22201, (703)
974-5435. September 15-17

Midcon/87, Chicago, IL. Dale Litherland,
Director of Education, Midcon/87, 8110
Airport Blvd., Los Angeles, CA 90045-
3194, (800) 421-6816; in California, (800)
262-4208. September 15-17

Computer Graphics: A Comprehensive
Introduction, Palo Alto, CA. Marilyn
Martin, Integrated Computer Systems,
5800 Hannum Ave., Culver City, CA
90231-3614, (800) 421-8166; in Canada,
(800) 267-7014. September 15-18

Real-Time Operating Systems: A Hands-
on Workshop, Los Angeles, CA and Wash-
ington, DC. Tom Watson, Integrated Com-
puter Systems, 5800 Hannum Ave., Culver
City, CA 90231-3614, (800) 421-8166; in
Canada, (800) 267-7014. September 15-18
and September 29-October 2, respectively

Effective Skills for Technical Managers,
Los Angeles, CA and Boston, MA. Marilyn
Martin, Integrated Computer Systems,
5800 Hannum Ave., Culver City, CA
90231-3614, (800) 421-8166; in Canada,
(800) 267-7014. September 15-18 and Sep-
tember 22-25, respectively

Visions 87 Computer Graphics Confer-
ence, Springfield, MO. Steve Finley, De-
partment of Art and Design, Southwest
Missouri State University, Springfield, MO
65804, (417) 836-5110.

September 18-19

Interex HP 3000 Users Conference, Las
Vegas, NV. Interex, Conference Depart-
ment, 680 Almanor Ave., Sunnyvale, CA
94086, (408) 738-4848.

September 20-25

Engineering Workstations Conference,
Los Angeles, CA. Corporate Expositions
Inc., P.O. Box 3727, Santa Monica, CA
90403. Seprember 21-23

CD-ROM Expo, New York, NY. Dorothy
Ferriter, 375 Cochituate Rd., P.O. Box
9171, Framingham, MA 01701-9171,
(800) 343-6474; in Massachusetts, (617)
879-0700. September 22-23

Northcon/87 Electronic Show and Con-
ventiom, Portland, OR. Dale Litherland,
Director of Education, Northcon/87, 8110
Airport Blvd., Los Angeles, CA 90045-
3194, (213) 772-2965. September 22-24

Integrated Voice/Data Communications
and ISDN, Palo Alto, CA. Evelyn Black,
Integrated Computer Systems, 5800 Han-
num Ave., Culver City, CA 90231-3614,
(800) 421-8166; in Canada, (800) 267-
7014. September 22-25

Fourth Annual International Forum on
Micro-Based CAD, Raleigh, NC. Gene
Fernaro, C. C. Mangum Building, North
Carolina State University, 3016 Hills-
borough St., Raleigh, NC 27695-7902,
(919) 737-2356. September 23-25

Writing Better Computer Software Doc-
umentation for Users, Atlanta, GA. Dei-
dre Mercer, Department of Continuing
Education, Georgia Institute of Technol-
ogy, Atlanta, GA 30332-0385, (404) 894-
2547. September 23-25

Information Systems Perspectives Sym-
posium, San Francisco, CA. GUIDE
Headquarters, 111 East Wacker Dr., Suite
600, Chicago, IL 60601, (312) 644-6610.
September 27-30

Defense and Government Computer
Graphics Conference, Washington, DC.
Defense and Government Computer Graph-
ics Conference, P.O. Box N, Wayland, MA
01778, (617) 358-5356.
September 28-October 1

Ninth Annual Electrical Overstress/
Electrostatic Discharge Symposium, Or-
lando, FL. EOS/ESD Symposium, P.O.
Box 14, Gillette, NJ 07933, (201)/ 522-
4770. September 29-October 1

INFO *87: Information Management Ex-
position and Conference, New York, NY.
Show Manager, INFO '87, 999 Summer
St., Stamford, CT 06905, (203) 964-0000.

September 29-October2 B

Send notice of your organization s public ac-
tivities at least four months in advance; we
will publish them as space permits. Please
send them to BYTE (Evenis), One Phoenix
Mill Lane, Peterborough, NH 03458.
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ALL IT LACKS IS

A choice of snap-in/out, 24- or
18-pin print heads gives you the
versatility and ease of mainte-
nance that other printers lack.

With a top speed of 360 cps,
it makes most printers seem-~_
downright lackadaisical. .

ALPS r2400c|

But who needs competition ~ And take care of it faster. Thanks
when you've got all this? not only to its talents pointed

Namely, the out above, but to its many
ALPS P2400C™ others, as well.
Dot Matrix Printer. Like a choice of

No other printer draft, correspondence
in its class can do so and letter quality print
much for so many for modes. A print buffer
so little. expandable to 256K.

For instance, the . Multiple font cart-
P2400C can easily take  rorfetters seven-color graphics ridges. And full com-
on all the work an office i i i sk ) e R patibility with the most
full of busy PCs can dish out. popular PCs and software.



COMPETITION.

Most printers lack the good

sense to include a paper-saving,

push/pull tractor for both bottom
_and rear feed. Not this one.

\ You also get conveniences that
many other printers are lacking

\ Like control of everything from
‘ the front panel, the feature menu,

or from software — without using
DIP switches.

Not to mention the ability to For a free demo, or more
run quietly. At under 55dBA, the  information, call us at
P24000C is one of the least noisy (800) 828-ALPS. In California,

printers around. (800) 257-7872.
One of the most durable, too. And see what every other
It comes with a tull, one-year dot matrix printer is lacking.

limited warranty. And if you give
it normal care, it'll give you over

tive years of trouble-free
performance.

Of course, there’s nothing like AMERICA
a live performance to prove there's
nothing like the P2400C. IT'S TIME YOU SAW THE ALPS.
Inquiry 1l for End-Users. Inquiry 12 for DEALERS ONLY. P2400C is a trademark of ALPS Electric Co., Ltd. © 1987 ALPS America.



Nothing’s Too Good
Dear Steve:

I am trying to optimize the perfor-
mance of the hard disks in some IBM PCs
and compatibles. Some of them take
much longer to read tracks than others
do, and I think part of the problem may
be due to an incorrect interleave factor.

I would also like to change the number
of bytes per sector for some special stor-
age problems I have, but I can’t find any
information on how to do this low-level
formatting. Even though the disk-con-
troller cards are made by different manu-
facturers, they are interchangeable.
Where would I find out how to do low-
level formatting for both hard disks and
floppy disks? I don't mind doing it in as-
sembly language.

Phil Mumma
Redwod City, CA

Be careful about changing things down
deep in the hardware. Many things can
go wrong if you're not absolutely certain
about what you're doing.

First, you should use CHKDSK to see
how fragmented your files are. If the PC
has 1o do a lot of seeks 1o get all the data,
it'll take longer to read a file. Simply type
CHKDSK *.* and read the report. Com-
pare the results from running CHKDSK on
two PCs with differing times and see if
there's any relation between the degree of
fragmentation and the speed. You'll need
to do that in each subdirectory on the
hard disk; files that aren’t listed are
contiguous.

There are several utilities on the mar-
ket that will defragment the files. Pick up
a copy of PC Magazine and look through
the products in the disk optimizer cate-
gory. I've used a public domain program
called DOG (which stands for disk orga-
nizer) that 1 downloaded from Compu-
Serve quite a while ago. It's a bit of a
pain to use, but it works just fine. You can
also download it from BIX.

You'll need to defragment files on a
regular basis. 1 do mine after every com-
plete disk backup, so if anything goes
wrong I've got the data ready to reload.

Once you 've got all your files contigu-
ous, see if the problem goes away. If it
doesn’'t, only then will it be worthwhile to
change the interleave factor. To do that,
vou need a low-level formatting program
that works with the particular controller
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card vou've got and that allows you to
select an interleave factor. Where 10 get
the formatter is a good question; for
starters, try the folks who sold you the
card, or try a computer club.

You'll have to back up everything on
vour disk before you reformat it. The de-
fault interleave is 6, and I suspect that
vou're kidding vourself if vou try any-
thing below 3. Remember that if an inter-
leave factor is too low for the program,
vou have to wait for one complete disk ro-
tation for each sector that's read or writ-
ten. This translates to a dramatic
increase in time. The penalty for an inter-
leave that’s 100 high is relatively minor,
so I bet you won't notice a significant
change until vou drop below the thresh-
old and the time taken suddenly gets
much worse.

Don't even think about changing the
sector size! In principle this is easily
done, but because it's so rarely at-
tempted, the code in DOS to handle it
hasn 't been extensively tested. I've heard
of several bugs in various versions of
DOS that come 1o the fore when you try
working with disks whose sector size
you've altered.

A better approach 10 the whole prob-
lem is 1o use the BUFFER= statement in the
CONFIG.SYS file 1o increase the number
of DOS disk buffers. This will improve
read performance quite a bit, particular-
Iy if vou're doing random access to files.
Sequential reads of all sorts won't im-
prove much, simply because the buffers
don’t read far ahead. Writes won't im-
prove at all because DOS writes through
the buffer.

You might want to look inte add-on
disk-caching products that improve
DOS'’s buffering. I'm not convinced that
they 're worth it, but if you've got a criti-
cal application you should look into
them.

If your data is read-only, it’s an ideal
candidate for a RAM disk. You can get
EMS (expanded-memory specification)
RAM boards with 4 megabytes for under
$1000 nowadays, so the only delay vou'll
experience is loading the memory up in
the morning.—Steve

Ear to the Ground
Dear Steve:

I have an amateur interest in both
earthquakes and computers. For several

years, I have been recording earthquakes
from all over the world on a homemade
seismograph. (A 1979 article in Scientif-
ic American described how to build one.)
The seismograph is simple: a weighted
pendulum with a magnet, suspended near
a 10,000-turn coil. Voltages induced in
the coil by the relative motion of the coil
(resting on the earth) and the magnet
(suspended and free to swing) are ampli-
fied by a 741 op-amp-based amplifier
and are used to drive a Heathkit chart re-
corder. [ have recorded earthquakes as
far away as Alaska with this setup.

I'm writing to you for help in moving
this setup into the computer age. I would
like to eliminate the chart recorder
(which costs a fortune in paper every
month anyway), send the voltage from the
amplifier into an A/D converter, and
sample the digitized waveform at a
healthy rate (say, 20 times per second)
with my IBM PCjr.

I"ve read your Circuit Cellar article on
parallel interfacing (July 1986 BYTE),
and it explained nicely why someone here
at work suggested that I'd probably need
an 8255-5 as well as an ADCO0809. How-
ever, no one that [ know has been able to
point me to any kind of usable circuit,
much less get me instructions on how [
might interface it to my computer.

I have located a company in Minnesota
that sells a prototype add-on *‘sidecar”

continued

IN ASK BYTE., Steve Ciarcia answers questions
on any area of microcomputing. The most
representaltive questions received each month
will be answered and published. Do you have
a nagging problem? Send your inquiry to

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

Due 10 the high volume of inquiries. we
cannot guarantee a personal reply, but Steve
and the Ask BYTE staff answer as many as
time permits. All letters and photographs be-
came the property of Steve Ciarcia and can-
not be returned.

The Ask BYTE staff includes manager
Harv Weiner and researchers Eric Albert,
Bill Curlew, Ken Davidson, Jeannette Dojan,
Jon Elson, Roger James, Frank Kuechmann,
Dave Lundberg. Tim McDonough, Edward
Nislev, Dick Sawver, Andv Siska, Robert
Stek, Mark Voorhees, Steve Smith, and
Charles Skiles. J
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QuickBASIC 305
speed was verified by
an indisputably

indep

b il

. PUE . i e Dae
’ €38, returning to the editor a¢ th; ot.'}:np.din} !
|

Sieve:
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raphics: (Screen Mode 8—EGA)
* Draw 500 Circles
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Math:
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PC WEEK gl :mfhmﬂé%&gccwmmj
Somﬁ mt(;,lrest- | [__* Sereen Mode 2 (5.000 g:ﬂ:cc::ﬂ
ing bench-
marks were published Wewonwvirtuall
all the tests, but one test in particular

caught our attention: the competitor’s.
Now even they have to agree we're

faster.

Microsoft® QuickBASIC 3.0 gives
you the fastest execution speed. It also
lets you write code faster. That’s be-
cause you pick up speed working in an
integrated programming environment
which includes our unique integrated
debugger.

endent test.

BASIC BOnChﬂ'lll*. CQmmm

1a

pevies.
achievement for the price. 8

Turbo BASIC  QuickBASIC 3.0
3241 2023

5.328
11.422
10.588 5.

8.391 i
15.766

7.689

4.284
8.184
15.509
13.731

0.714
34.328
2.856

With our
debugger, you can
view source code
and program out-
| put simultaneously.
| éﬁd;o can see the contents of var-
les while your program is running.
Even set dynamic breakpoints.

Get your hands on Microsoft Quick-
BASIC 3.0. Right now, we'll make it
easy because we're offering a $20.00
rebate’ And to be sure that you're
satisfied, we're offering a 30 day
money-back guarantee. So there’s
no better time to do some indepen-

dent testing of -
Microsoft

21,696
52234

your own.

For a reprint of the article, just give us a call at (800) 126-9-100. Benchmarks reprinted with permission of PC Week.

Microsoft and the Microsoft logo are registered trademarks of Microsoft Corporation.  *See specially markec packages for details. Offer valid only in US.A.
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Inquiry 156 for DEALERS ONLY.

|

Inquiry 155 for End-Users.

PROM/PAL

PROGRAMMING?

From $250.00

Finding a Low-Cost PROM or PAL*
programmer is only half of the
battle. Finding a company that
won't desert you when you need
support or service is the other half.

Logical Devices Products cost you
less because we offer the best price
performance ratio in the market,
and because once you buy our
products you will experience less
down time and more reliable
operation than most other units. In
addition you get features that were
evolved from our years of experi-
ence of serving people who
program chips. {

from dedicated programmers to
universal software driven models.

GANGPRO-8 production programmer.
8 EPROMs to 27512 with RS-232 option.

We offer a wide range of products | l

ASK

BYTE

for the PCjr for $39. This board has a 60-

pin connector that attaches to the PCjr
| but is otherwise unpopulated. What I°d
| like to do is wire-wrap the A/D circuitry
onto this prototype board.

I had a chance to play with the IBM
Data Acquisition and Control Adapter on
a regular PC for a couple of weeks. Dur-
| ing that time, I wrote some software to
read the A/D adapter and display a time-
varying voltage trace on the high-resolu-
tion graphics screen. Unfortunately, this
card does not fit into the PCjr; besides, it
costs over $1500 (it is packed with other
functions, such as timers, D/A, and
binary 1/0). So my software is all set to
go, but I have no hardware background
on this stuff.

Can you help me out? I’ve tried all the
sources I know of, without any luck.

Ted Blank
Wappingers Falls, NY

Actually, I think there’s a more inex-
pensive way 1o do the deed—use the joy-
stick input on your PCjr. Because the
voltage output from the seismograph var-
ies so slowly, you don't need a fancy A/D
converter or all the complexity that goes
along with it.

The joystick ordinarily works with a
variable resistor between the input pin
and +5 volts. The resistor determines the
charging current for the timing capaci-
tor. Anything that can stuff a suitable
current into the capacitor will give pretty
much the same results.

You probably already have a joystick,
so there’s no need to build a special cable

that needs the funny Berg connector.
Take the joystick apart and measure the
voltages at either end of the x-axis poten-
tiometer. One side will be a1 +5 volts,
and the other (the input to the PCjr) will
be somewhat lower. Because you need a
ground connection, too, measure the
voltages on one of the buttons: One side is
ground, and the other is about +5 volts.
(This would be simplified if I had a PCjr
Jjoystick reference manual handy.)

Next, the electronics for the seismo-
graph:

The output of the amplifier circuir you
have now is in the ballpark of 10 milli-
volts. What you need is a current in the
range of 10 to 50 microamps. The solu-
tion is a voltage-to-current converter
with a bit of amplification. The schematic
in figure 1 diagrams something that
should work. (Bear in mind that I haven't
actually built this thing, so you'll have to
do some fiddling to get it to work.)

To get the circuit calibrated, close the
zero set switch and adjust the offset cur-
rent potentiometer for zero volts at the
wiper arm (you could use a switch there,
too). Adjust the balance potentiometer
for zero volts out of the 741.

Now enter the following BASIC pro-
gram into your PCjr:

10 WHILE O = LEN(INKEY$)

20 PRINT STICK(0),STICK(1),
STICK(2),STICK(3)

30 WEND

This will display the joystick input values
continued

PROMPRO-8X universal portable.
RS-232. Programs PROMs/PAL*s/Micros

PALPRO-2X Low Cost PAL* only pro
grammer. Dedicated, RS-232 unit.

SHOOTER Low cost EPROM only
programmer. RS-232, Stand-Alone.
PC-PRO [BM PC plug-in EPROM card
2716-27512

ALLPRO pin driven software based
universal unit, programs every
imaginable fuse programmable IC.

CAST boolean software/silicon compiler
for PLDs. JEDEC output

JOYSTICK OFFSET CURRENT
+6V

i 100K

2K

100K

UV ERASERS FROM $59.95

All products carry 90 day Warranty

& 14 day Money Back Guarantee |
CALL 1-800-331-7766
LOGICAL DEVICES INC.
USA 305-974-0967

ENGLAND 44272277323
FRANCE 39.54.91.13 l

PAL IS A REGISTERED TRADEMARK OF MONOLITHIC MEMORIES INC.
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EXISTING SEISMOGRAPH CIRCUITRY
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JOYSTICK
RANGE
ADJUST
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1
a
<

10K
BALANCE

-6V
1M

L e e 7O
JOYSTICK

l Figure 1: Amplifier circuit for seismograph.




r )
Order Status, e ——— SPECIAL
Technical & Other WORD PERFECT

Info. (602) 246-2222 $195

Call for programs D A TA
not listed PRODUCTS
TOLL- FREE ORDER LINE 1-800-421-3135

FREE SOFTWARE! LANGUAGES COMPUTERS ( INCREDIBLE VALUES
Purchase over $100 and re- Lattice C Compiler ......... $242 - ~ Nationally advertised boards
ceive one of these disks abso- Microsoft C Compiler . . .. .. .. 249 AZ 386 for IBM PC and most compat-
lutely FREE! Purchases, over Microsoft Fortran 4.0 255 80386-16 Micro Processor ibles at give away prices.
$250 get two free disks, over Pt T T i B Keyboards (similar

Microsoft Macro Assembler ... 84 1 MB of Ram, Teac 1.2 MB
$400 get three, or get all four Mi ft P ic i 166 . . to5151) ...... Y $79
disks when your purchase is O ISl Omp e disk drive, 220 watt power Monochrome Board w/printer
over $500! 1) MIXED BAG —A Microsoft Quick Basic 30 ..... 55 supply. 6 layer mother board, port (similar to Hercules
great assortment of utilities Ryan McFarlan Fortran ... 305 RT keyboard ......... $2995 Graphics)............ $79
and games all packed on one Ryan McFarlan Cobol ....... 479 |\ Expansion Board
disk. 2) PC-WRITE — Try this Iurbo BaSICl ey cn phits d5ss b 55 O0to576K ............$%42
famous feature packed word UNDO G4 irs 68 8 v 4a = 68T ¥ AL 55 Multifunction Board w.game
processor. It's a winner! 3) Turbo Pascal w/8087 + BCD... 55 AZ TUHBO XT port (similar to AST
FONT-SET — Lets you set IBM Compatibie Computer, six pack)...... ...879
popular fonts like bold, under- PROJECT MANAGER 135 watt power supply, Four Drive Floppy
lIne, etc. on most late model Harvard Total Project Il ... .. .. 326 1 brand name floppy disk, Controller. .......... $39
printers from Citizen, Epsqn. Microsoft Project ............ 219 1 parallel port, 1 serial port, Color Card w/o printer
NEC, Okidata, Panasonic, Super Project Plus .......... Call 1 game port, PC keyboard, POR wyapsnsssresscyrs $69
S;Z;-' I:es";'gs-r i)tﬁﬁtzglljikzag Timeline2.0 ................ 242 640K Ram, 8 expansion slots, Colo:tcard wiprinter P
= 00 (Ol i - |

typewriter! 4) ABC-LIST — SPREADSHEET | 8088-2 processor ...§519% | | -
Great mailing list program! | | Microsoft Multiplan.......... 108 CDENS
Sort on any field, do qualified Spreadsheet Auditor 3.0 . .. ... 82 Everex 300/1200 ............. 89
searches, print reports and Supercalc 4 Cail AZ TURBO AT Hayes 1200 Lons ess's sossghnsn Call

\_mailing labels, and more!  } | yp'planna. T 49 IBM AT Compatible, 512K, Hayes 1200B ............... Call

“““““““““ 6 & 8 MHZ, keyboard u.s. RObOt!CS Courler 2400 ... 339
— SOFTWARE — UTILITIES graphics card, 220 watt U.S. Robotics Passwd. 1200 .. 180
ACCOUNTING (loreyg IZ0 #m iy Y TN o e 19 power supply, MS/DOS 3.2 MONITORS
COPYWrite . ..veeenenn. 39 GW Basic....... . $1025 AMDEK 410 Amber.......... 157
BPI AP, AR, PR, GA ..... $169 ea. . /| AMDEK 600 .. 339
Desqview 2.0 ................ o e e e | L S 2 () T CEREL bt 3
CYmMa sempsnap ad i {daemdavive Calt Double Dos 30 Magnovox Color RGB .. ..... Call
Dac Easy Accounting......... BOL [ g et Ak ek e IR 85 AST 2 ") | Princeton Max 12 ........... 138
Dollars & $ense .............. 4 Graph in t.h.e. Bo """"""" 55 86 Samsung TTL Amber......... 72
Managing Your Money 30 ... 117 | 3 % bl XEreTrrase=ras % PREMIUM COMPUTER Samsung TTL Green ......... 70
COMMUNICATION M?cr::s::mfr;ééws’ """""" = 512K, expandable to 2MB Samsung Color w/tlit/turn . . . . Calt
PROGRAMS Norton Utilities 3.1 .. e on the system board, RT PRINTERS
Carbon Copy Plus Prokey 4.0 e 70 enhanced style keyboard. CANON LASER
Crosstalk .......ooveiiniinn.. QDoS . ... ... 49 parallel, serial and clock, CLITREN
Remote ) 7 ittt . ety 45 12 MB ”ODDY dtSk drlve, MSP'10 .................... 249
~~~~~~~~~~ Sidekick (unprotected) ....... 55 : MSP-15 .......c.ccooviuen... 315
Smartcom il ................. Sideways AN Tt i o s B L 39 7 expansion slots, two 32 MSP-20 285
DATA BASE MANAGERS v bit fastram slots, DOS 3.1 Premiere 35 Dalsywheel ... .. 459
(O [ o = Pt Sk e WORD-PROCESSING & Basic EPSON - Calt on alt models
Clouti2i fas sPais ta (=T T G S o 88 1year warranty ... .. . Calt ) LASER IMAGE 2000 ......... Cait
Condor lii ........ MicrosoftWord ............. Call = NEC
Knowledgeman ) Multimate Advantage il ...... Calt NECIPSX LR oy e M0 » 959
Powerbase 2.2 .............. Volkswriter 3................ 139 EGA BOARDS NEC P7 Paralle) ............. 619
QA ............. Webster Spelicheck .......... 37 | GBIBoard.................. Call | NEC8850 ................. 1059
Quickcode . ...... Word Perfect ............... 195 | Paradise Auto Switch 480 NEC P6 Parallel ............. 439
Quicksilver . ...... Wordstar ................... 162 | EGACard................ 2%0 :gg LIl T ey gad o
Quickreport ...... Wordstar Propac ............ 233 | QuadEGAPIUS ............. Call i e
Revelati%n .................. Wordstar 2000+ ............. 206 | Vega Deluxe................ 239 SKL?&;BAnga" on all models
R: Base System V 1OBOZ1 B peaa bin st ami pamRaaR 155
EDUCATIONAL — HARDWARE — EGA MONITORS 10011 179
Flight Simulator . ............. 28 ACCESSORIES AMDEK 722 ................ 455 10920 ... viiiiiiiiiiienianns 295
Turbo Tutor It ..., 25 CasperEGA ................ Call] 1] 1892 ais .. - s 246 Wi e fudumas s 372
Typing Tutor Hil Call Copy W PC BO®Q s asissinnsni 75 NEC Multisync 559 KX PO 0w A W e A 368
""""""" 150 watt power supply ........ 69 STARWCROMCS
GRAPHICS Mini Micro Parallel HARD DRIVES INPADY o na i g xS wn MY 4 0B 139
Ch =
artmaster ................ Call PrintBuffer ................ 69 NB24-10' . semes iy « caramagss 437
Energraphics 2.01 ........... 2%4 | Masterpiece ................. ge ) 252 BRHRCd s hnd) 425 [ INXT0 Lo 160
IN-A-ViSION .+ .o 275 Masterpiece PIuS . . ... ........ 99 AZ30MBHardCard ........ Cait L YTV e e S Ay 3
Microsoft Bus Mouse . .. .. ... 1 || i T e ad g R Filecard 20MB.............. apg | TOSHIBA - Call on all models
Microsoft Chart . ............ 164 BOARDS Maynard 20 MB Hard Card . . . Call RAM
Microsoft Serial Mouse ...... 119 | AsT Advantage Premium . ... Call Plus Hardcard 20MB ........ Call gggk‘ ?Og‘l\? (set of 19) ~~~~~~~~ 16.50
NEWSTOOM) sk isidbeklindbs au b 31 AST Premium Sixpac ........ Call Seagate 20 MB Int. w/cont. ... 309 256K 120N§ 559: 01 g; bvrery c:ﬁ
OPT) Mouse W/DR Halo lf ... 96 | AST Sixpac (384K) ... ...... 220 | Seagate 30 MB int. w/cont. . .. 349 LR Snoey
grg:::';;?er R A L L Ciz Hercules Color Card......... 145 Seagate 30AT Int............ 515 ﬂgus-.?xmnig oln mgs! sohrave -:Issm 8z
~~~~~~~~~~~~~~~~~ Hercules Graphics +......... 182 orders +6.7% sales tax. Personal check/company
INTEGRATED Intel Above Boards .......... Call  KEYBOARDS SeeeBt Dorchase v o suharce At
ADility a vl 5 in s siabwh ARt s 59 | JLaser (Tall Tree)........... Call E:y::g::z: g:g; ............. ;:: ',':’;‘:JE,",S.’I:‘%:,';‘:';;;‘,1,:,;,‘%12,",3 f.‘i,:,l,"';“zﬂ.".:
o i |t e | | BRI
........................... cannot take baci aﬂy open software.
No Charge for Master Card or Vi _

b o oy g AL TOLL-FREE ORDER LINE 1-800-421-3135 e e
@ = WAREHOUSE DATA PRODUCTS [;nursgm ssml.edpmguesgaya;rsn;.y]
hs - am-5 pm: Saturday 9 am-5 pm. MST.

We do not guarantee compatibility 2701 West Glendale Ave. o Phoenlx, AZ 85051
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Inquiry 176

icroCom Systems

OUTSTANDING

SOFTWARE

For IBM PC's and Compatibles
PER

18350  $300
l DISK DISK
SMALL QUANTITIES FOR TEN OR MORE
$1 OFF § DISKS OR MORE WITH THIS COUPON
l ] BUSINESS 1—EZ-Forms business form genera-
tion, completion and printing program.
) CAD 1—Altamira, a 4 color object oriented draw-
ing program. Color required
B = cOMM 4a,b.c.d.e—(5 disks) RBBS Bulletin
Board System 14.1D
" DATABASE ta,b—(2 disks) File Express menu
driven general purpose database mngr
"' EDUCATION 1—Interactive DOS tutorial for new
PC users. Makes learning DOS painless
GAMES 1—3-0 PacMan. Kong, SpaceWar,
JanitJoe, and more. Color required
1 GAMES 2—Qubent, Pango, Centipede, Monopoly.
Zoarre, and more. Color required
GAMES 3--Blackjack (you set rules), Arm Chair
QB, and Empire (War Game)
] GAMES 4 —Castle, StarTrek, and the original
Coiossal Caves Adventure
GAMES 5—The Hack adventure game from the
universities. Like Rogue, only more complex.
GAMES 6—Pinball, Othello, Dragons, Sopwith
(fly one). and more. Color required
INFO 1a,b—(2 disks) Cooking recipes database
with keyword/ingredient retrieval
LANGUAGE 5—Turbo Pascal interactive debug-
ger, pop-up help, formatters, et cetera.
LANGUAGE 7—Complete Pascal inter-
preter/compiler. Great for learning Pascal'
ORGANIZER 1—DeskMate a Sidekick clone, and
the Judy calendar program
PINUP 2—Provocative high res digitized
graphics pinups. Graphics required
PRINTER 1—Font and sideways utilities,
spoolers, banner makers, and more.
UTILITIES 1—A collection of invaluable general
purpose DOS utilities. A must!
UTILITIES 2—More invaluable DOS utilities. Too
many to list here!
UTILITIES 3—A comprehensive set of debug-
ging and diagnostic utilities.
| NEW RELEASES/UPDATES

I [Z1 CAD 2a,b—(2 disks) An advanced 20/3D draft-
ing prog. 640k and color required

@ COMM 1a,b—(2 disks) Version 2.4 of the ever-
l popular Amodem comm. program.

[Z1 COMM 2a,b—(2 disks) Procomm 2.42, an ex-
cellent modem program with terminal emulation
EDUCATION 2—Learn the Presidents. States
(and capitals) and more. Color required
EDUCATION 5—Learn Drigami, the Japanese art
of paper folding. Color required
FINANCES 3a,b—(2 disks) Express Caic 3.12, a
powerful spreadsheet program.

GAMES 8—Striker helicopter attack, and Risk,

world domination. Color required

GAMES 9—EGARIsk, the game of world domina-

tion in very high resolution. EGA required

GAMES 10— Solitaire, Teed-Off golfing, and Sail-

ing in the Bermuda triangle. Color required.

GAMES 12—MyChess (9 levels), Backgammon,

and Wheel of Fortune. Color not required

GRAPHICS 1—Record and play back screen

images! Excellent for demo, etc. Color required.

[@) INFO 2a,b—(2 disks) Zip-Phone, national

areacode/ prefix to zip-code cross reference

[Z1 LANGUAGE 3a,b—(2 disks) The A86 2.18 macro
assembler and debugger.

l SHELL 4—Automenu and HOM Il 4.04 hard disk

l menus. Create custom full-screen menus

[ UTILITIES §—Utilities for formatting, parking,

and optimizing hard disk drives.

I O UTILITIES 6—Advanced utilities including Dpath,
Esc, Hotdos, Resident program utilities.

l [J UTILITIES 7—More Advanced utilities including
MasterKey (undeletes files from hard disks).

0 & WORD 1a,0—(2 disks) PC Write 2.71, 2 power-
ful word processing system, w/spell checker

Catalog svallable, add $2. 3.5 format add $1/disk.
I MicroCom Systems Cost of ltems

3673 Enochs Ave. Ship/Handling

J

-
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---------------------------
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$T00-

Santa Clara, CA 95051 CA Res. Tax _
408-737-9000 Total Enclosed
-_— (415) 325-6500
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M-F 7am-9pm
Sat-Sun Bam-Spm
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CIARCIA FEEDBACK

S0 you can see what's going on. If you 've
got it wired up right, watch the first num-
ber (from STICK(0)).

Tap the seismograph so that you get a

| signal 10 play with and open the zero set

switch. Set the range potentiometer to
about midrange and adjusi the offset po-
lentiometer so that the minimum number
is abour + 10 or so. Ser the range port so
that the maximum number is around
+200. These 1wo settings interact, so
you'll need to rwiddle both of them to
converge on the right settings.

Eventually you should have a slight os-
cillation going, with reasonable joystick
values coming buck. Now you can estab-
lish some software-conversion faciors
that relate the numbers you get from the
STICK( ) function with the familiar
values on the strip-chart recorder. I think
You can use the PCjr and the recorder at
the same time, but it's worth checking to
make sure that the new circuitry doesn't
load it down.

The rest of the software is up to you.

Incidentally, some older 741 op amps
suffer from what'’s known as “popcorn”
noise: The outpur voliage abruptly
bounces from one supply voliage 10 the
other. If you're listening on a speaker, it
sounds a lot like popcorn popping. If the
output to this circuir shows unexplained
spikes, iry replacing the 741s with newer
versions.—Steve

Squeaky Disk
Dear Steve:

The carbon brush on my 10-megabyte
IBM hard disk drive squeaks. My deal-
er’s service department fixed it once, but
the squeak recurs. I called IBM and they
want $565 to exchange the disk drive for a
new one with a very short warranty .

I thought I might try a tiny amount of
graphite lubricant. If this is inadvisable,
please let me know. Any help you can
give is appreciated.

Kenneth L. Kayser
Milwaukee, Wi

You've gor the right idea. Pull the drive
apart and put the tiniest possible drop of
lubricant on the brush.

The noise occurs because the rounded
end of the spindle has worn a divor in the
carbon brush. The divor caiches on the
spindle and oscillates at exactly the right
frequency 10 make your hair fall out. The
spring, of course, is a resonant, lightly
damped structure.

You can also try bending the support
spring a bir to move the divor off-center
from the spindle. This will work until the
spindle wears a divot in the new location,
but thar can take a long time. Eventually
vou'll wind up with several divots that
merge into one pothole, and the problem

will go away. Be careful when you 've got
the drive out. Do nor rotate the spindle or
the head actuator; the heads are in con-
tact with the platers, and you will do
irreversible damage if you move things
around.

Resist the engineer’s normal tempta-
tion to fiddle with the mechanical objects.
Just do the job, pur it back together, and
count your change.

A little lubricant is berter than a lot.
Don’t go hog-wild with a can of WD-40,
the way you might under a hood with
automotive troubles. —Steve

CIRCUIT CELLAR FEEDBACK

New on the Block
Dear Steve:

I'm very interested in building the
projects you present in BYTE, but I'm 15
years old and the only computers I have
access to are an AT&T PC 6300 and an
Apple II+. Also, I don’t know a thing
about electronics. I want to learn, but I
don’t know where to start. Can you help?

Chris Mulberry
Golden, CO

We were all beginners once, so it's
nothing to worry about. A good source of
basic electronics books and information
is your local school or public library.
Magazines such as Modern Electronics
(available on most newsstands) publish
much material useful 10 beginners.

There are several good hardware-ori-
ented books available on interfacing the
Apple. These include:

Blankenship, John. The Apple House.
Englewood Cliffs, NJ: Prentice-Hall,
1984.

Sather, James. Understanding the
Apple II. Chatsworth, CA: Quality Sofi-
ware, Computer Book Division, 1983.

Sather, James. Understanding the
Apple lle. Chatsworth, CA: Quality Soft-
ware, Computer Book Division, 1985.

Titus, Jonathan, er al. Apple Interfac-
ing. Indianapolis, IN: Howard W. Sams,
1981.

Titus, Jonathan, et al. Microcom-
puter—Analog Converter Software and
Hardware Interfacing. Indianapolis, IN.
Howard W. Sams, 1978.

Uffenbeck, John E. Hardware Inter-
facing with the Apple II Plus. Englewood
Cliffs, NJ: Prentice-Hall, 1983. (This
last book uses a different bus-connector-
pinnumbering than that used in the Apple
manuals and every other Apple interfac-
ing book. This can be confusing.)

continued



1967: The first coronary bypass operation is performed. Fred Molinari, President, is there.

Announcing the most important
bypass operation since 1967

Introducing DT-Connect™

Observing the first coronary bypass operation, Fred Best of all, many new Data Translation analog I/0,
Molinari was struck by an inspiration. frame grabber, and.array processor boards incorporate

“The PC AT’s /O is so slow—the bus is like a clogged  the DT-Connect interface. So they are superfast, and
artery!” supercapable.

So he considered, “Wouldn't bypassing the host bus with Call us for more information. But have smelling
an external, direct connection between acquisition boards  salts handy. The processing speed of DT-Connect
and processor boards allow them all to run much faster?!”  isn’t for the faint of heart.

Then, he fainted.

20 years later, Fred developed DT-Connect, an open
interface specification permitting the direct connection of an-
alog I/0 or frame grabber boards to array processor boards.

Based on 16-bit tri-stated external I/O data ports
and simple handshaking protocols, the DT-Connect
interface eliminates the need for data to flow through the
limited I/0 of the host PC AT. Data flows faster, from

0 Hz to 10 MHz, speeding signal (DSP) and image proces- sor boards for greatly accelerated
sing on the IBM PC AT. signal (DSP) and image processing.

DATA TRANSLATION

World Headquarters: Data Translation, Inc. 100 Locke Dr., Mariboro, MA Q1752 (617) 481-3700 Tlx 951 646
European Headquarters: Data Translation Ltd., 13 The Business Centre, Molly Millars Lane, Wokingham , Berks, RG112(QZ, England i TIx 849862 (#D)
International Sales Offices: Australia (61) 2-662-4295; Belgium (32) 2-7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222 (86) 8-721-4017; Denmark (45) (02)
187188, E ngland (44) 734-79383, Finland (358)-90-372144; France (33)1) 69-28-01-73; Greece (30X3) 152-7039, (30X1) 361-4300; Hong Kong (852) 3-318585; India (91) 2-231040; Israel
(972) 3-324298; Italy (39) 2-81821, Japan (81) (3) 502-5550, (81) (3) 375-1551, (B1X3) 355-1111; Korea (82) 778-0721; Malaysia (60) 3-36299; Morocco (21) 9-30-6949; Netherlands (31
70996360; New Zealand (61) 2-662-4295; Norway (47) (02) 559050; Peru (51) (14) 31-8060; Phillipines (63) 818-0103; Portugal (351) 1545313, Singapore (65) 271-3163; South Africa (2
12469221 Spain (34) 14558112; Sweden (46) 8-7617820; Switzerland (41) 17231410. (41) 22360830; Taiwan (86) 2-709-1394; West Germany (49) 89809020

IBM PC and IBM PC AT are registered trademarks of IBM. Data Translation is a registered trademark of Data Translation, Inc

Call (617) 481-3700.

<4DT-Connectis an open
interface specification which
permits the direct connection of
stand alone data acquisition and
frame grabber boards to proces-
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Inquiry 226 for End-Users.
Inquiry 227 for DEALERS ONLY.

IS YOUR HARD DISK -

FULL?

You thought you would
never run out of space on
your hard disk, but they
fill up quickly. And once
your drive has reached its
limit, what do you do? Buy
an identical drive of the
same capacity? Hopefully
you'll have room in your computer for an
additional drive. If not, do you buy a new
drive of greater capacity to replace your old
one? Hopefully you’ll get a reliable, trouble-
free hard disk.

With a PERSTOR 200 Se-
ries Controller you can
solve today's and tomor-
A\ row’s hard disk storage
L\ problems. PERSTOR 200
Series Controllers use
ARLL technology to
DOUBLE the capacity of
MFM and RLL drives, so whether you have an
older drive or you are planning to purchase
your first hard disk, you'll get the perfor-
mance and capacity that you need. For fur-
ther information write or call (602) 991-5451.

PERSTOR

Sensible solutions for your hard disk problems.

Perstor Systems, Inc.
7825 East Redfield Road
Scottsdale, Arizona 85260

POWER MEMORY.

Introducing 4x488™

Y)u €an run your
largest programs, con-
trol any instrument,
test, measure, and
print the results. All
from one4x486 .

We designed the soft-
ware, built the board,
and wrote the book to
increase your productivity.

To find out what we can do for you—cali 617-273-1818.

Capital Equipment Corp.
Burlington, MA 01803

The bottorn line—IEEE-488, RS232, par. port, 4MB EEM LIM, runs DOS and OS/2.
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In addition, Radio Shack has pub-
lished a number of books by Forrest
Mims, they are all excellent sources of in-
Jormation. —Steve

SB180
Dear Steve:

['m interested in your articles on the
construction of the SB180 computer and
its peripheral boards, and I plan to build
an SB180 myself. Unfortunately, I can-
not afford the Micromint boards, so I will
have to either use prototype boards or
make my own printed circuit board. In
view of the lower electrical quality of
these homemade boards, and also to re-
duce the cost, I plan to use the 3-MHz
64A180 instead of the faster B version
that you use. Will I have to change any
components besides the processor and
the crystal?

I have also been unable to find the
FDC9266 floppy disk controller chip. Is
there any other combination of more
readily available chips that I could use to
provide an equivalent interface?

Finally, the SB180FX offers some ex-
tra features that 1 would like to incorpo-
rate into my project, if possible. Since I
am a relative beginner at electronic con-
struction, I would welcome any advice
you can give on the practical details of the
construction of the SB180FX.

Jim Hawkins
Royston, England

There shouldn't be any problem with
using the 3-MHz version of the HD6 in a
home-built version of the SB180. As you
suspect, the appropriate crystal should
be the only required change; however,
you might want to adjust some of the
things developed with the 6-MHz unit in
mind, such as the disk-access times.

The SMC9266 floppy disk controller
chip is compatible with the industry-stan-
dard NEC 765A FDC and SMC's 9229
digital-data separator. My main reason

| for choosing the 9266 was to conserve

circuit board space.

Building the SB180FX using point-to-
point wiring would be impractical be-
cause of the difficulties in wiring the
PLCC sockets and the problems asso-
ciated with the 9-MHz clock speeds.
—Steve

Expanding Term-Mite
Dear Steve:

I have some questions about the Term-
Mite terminal board (January 1984 Cir-
cuit Cellar). I am using mine with an
SB180. I've begun working with Eche-
lon’s graphics software and I'm looking
for information on modifying the Term-
Mite program.

continued



Dot, Daisy and Laser.

-'.. | eme--—-
e 0 6 kftifwﬁw.\ W

— e

The new famlly of Olympia printers with
a prestigious technological heritage.

Olympiais first in making lasting~ speeds from 130 CPS to 200 CPS We'll make a good impression on
impressions for a good reason. for a wide range of applications. you. Then for you.
For over 80 years we've been a And our daisywheels are unsur-
leading innovator in typing tech- passed in printing quality. ‘|' C’)\lalj U2%1 173207(5)(2)32841 i
nology for the office. Now every- Our new Laserstar 6is com- 8: oy S A | B). 2%” e
thing has changed. And nothing pact, versatile, compatible and = ym;))Al‘aDV. A nc:l'I ?\’l‘ T
has changed. Our technology is offers the latest in desktop printing ept. ADV, Somerville, N.J. :
as new as the dew. Our commit- technology. O Call Canada, 1-800-268-6464.
ment to reliability, efficiency and In short, whatever you need Or write Olympia Business
serviceis as solid as ever. we've got. So don't go shopping Machines Canada Ltd., 58 Prince
The Olympia dot matrix printers without the big new name in Andrew Place, Don Mills, Ontario
produce clean, crisp printing at printers on your list. Olympia. M3C 3A2.

OLYMPIA©®
The Competition

Advanced Engineering from Germany
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Easy to C

Cis a great programming
language. Now the C -
WORKSHOP makes it easy.

Interactive software teaches
you C. When you complete and
run a program exercise, the
amazing Soft Tutor™ gives you
immediate feedback, pinpointing
any incorrect results.

If you’ve never programmed
before, start with the basic
ideas of structured program-
ming. Study what you want s
when you want, including
advanced pointer techniques
and linked lists.

The C WORKSHOP has every-
thing you need to learn and use C.
You can write your own pro-

AT

companies

grams, too. The integrated editor
and 5500 line/minute compiler
are complete with popup menus,
customizable keys, online help

now using C WORKSHOP
Columnist Adam Green calls
it “the most intriguing new
type of training system [’ve

and C reference lookup.

Let the other guy struggle with
confusing books and compilers.
Join AT&T and other major

ever seen.’”’ (InfoWorld,
1/27/86)

Order your C WORKSHOP
today. And C how easy it is.

Specifications

Package includes tutorial, Soft Tutor, _——‘
editor, and C compiler. You get —_—
unprotected diskettes and coordinated —— orite: ‘
384-page book. - Y ) of y

Tutorial: Quizzes, ——— , Am 9 5 5. 1
exercises, electronic __ (V\ Ay ex( ‘
index and bookmarks. ollr free 0 [ |

Editor: Search and ‘ Cd“ L 0) 227' [
replace, block com- ‘ (80
mands, split screen, ‘ ‘
context sensitive C B e [ |
help. Creates ASCII files.

Compiler: Full "K&R” ¢ B AdS v ‘.’9—'950 |
plus signed char, unsigned ‘ City & booO 5.00 ‘
long, and re-usable member ‘ rate = L {wtm'e . ‘
names. Produces 8086 \\vofks“o‘ - Mai! L= ‘
code. Compiles over $,500 ‘ C e v v N $
lines per minute (8 MHz % e W TGRS {or
AT). Creates .COM programs. Gales wax \osed 9
Cursor placed at first error & edc‘a(‘ oo Jdands CA

v

message. Library includes disk
1/0, cursor control, printf,
scanf, longjmp.

Soft Tutor: Detects incorrect
output from program exercises.
Shows example of the problem.
Operates after compiler checks
syntax.

Memory usage: Uses 220K. Uses additional RAM as available.

1f not satisfied, tell us why and return in 30 days for your money back.

\m )

|

1
| B%
|

V.'f

f

Quslity software since 1981
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I already know some of the things I
would need: I could start with the source
code for the Term-Mite, and then [ would
need a cross-assembler for the NS-455.
Is a cross-assembler available from Na-
tional Semiconductor, and will it pro-
duce code that can be burned into an
EPROM?

In addition. I would like to add graph-
ics characters. Can I add a full block
and a hashed block, or are they already
available?

I would also like to support window-
ing. With the Echelon window software,
you have the ability to read the character
at the cursor position and the ability to
read a screen page. Are there any hard-
ware limitations on performing either of
these operations?

Cortney E. Smith
Tuba City, AZ

One of my Ask BYTE researchers, Jon
Elson, has written a cross-assembler for
the NS-455 chip. It’s written in Turbo
Pascal, which you can run on the SB180.
You can reach him ar 819 Marshall Ave.,
Webster Groves, MO 63119, (314) 962-
6103.

You can implement the full block and
the half-brightness block by displaying
a space in reverse video and in half-
intensity reverse video. Adding other
characters requires the external char-
acter-generaror fearure, which disables
half-intensiry mode.

Windowing is certainly possible. All
scrolling is done by copying character
codes from one place in memory ro an-
other, and windowing just involves a few
checks 1o keep the cursor in the correct
window after linefeeds, wraparounds,
and scrolling. When tex: scrolls off the
top (or botrom) of the window, the bytes
are just discarded.

The Term-Mite is almost completely
software-driven, so you can accomplish
almost anything with the right code. The
Term-Mite source code is available from
Micromint. —Steve B

erenveen Circuit Cellar Feedback, personal
questions, and Ask BYTE, I receive hundreds of
letters each month. As you might have noticed,
in Ask BYTE [ have listed nmy own paid staff.
We answer many more letters than you see pub-
lished, and it often takes a lot of research.

If you would like to share vour knowledge
of microcomputer hardware with other BYTE
readers, joining the Circuir Cellar/Ask BYTE
staff would give you the opportuniry. We're
looking for additianal researchers 1o answer
| letters and gather Circuit Cellar project

marterial

If you 're interested, let us hear from vou. |

Send a short letter describing your areas of

interest and qualifications to Steve Ciarcia,
| P.O. Box 582, Glastonbury, CT 06033.

L - —
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GRAPHICS TOOLS FOR SOFTWARE DEVELOPERS

What is HALO?

HALO is a device independent library
of 190 graphics subroutines. It is
compatible with 17 programming
languages and over 110 graphics
hardware devices for the IBM PC,

PS /2 and compatibles. It provides the
software designer with the richest
environment of graphics functions; the
programmer with reliable and well-
documented tools; and DP managers
with continuity of user interface and
database format.

Who uses HALO?

Since its introduction in 1982, HALO
has developed an installed base of
60,000 + end-users, hundreds of site-
licensed corporations, government
agencies, universities, and national
laboratories, and most importantly,

a family of over 150 Independent Soft-
ware Vendors (ISVs) who market ap-
plications written with HALO.

What about
performance?

Our ISVs are the best proof

of HALO’s performance.

They use HALO because:

—building their own library
costs too much

—HALO outperforms the
rest

—HALO is easier to pro-
gram

—it supports a wider range
of devices for a bigger
potential market

—new device drivers are
added quarterly to prevent
software obsolescence
and reduce maintenance
costs.

“HALO.

infinite possibilities in

graphics and imaging

How much does it cost?

A single license for HALO costs
$300.00 and includes all device drivers
and your choice of one compiler
binding.

HALO is fully documented, includes
LearnHALO (an interactive tutorial)
and free 800# technical support.

If vou need high performance graphics
development software that provides a
migration path to OS/2 and other
future technology, follow the industry
leaders—call (800) 426-HALO.

media cybernetics
8484 Georgia Ave.

Silver Spring, MD 20910

(800) 426-HALO

(301) 495-3305 telex 322014

HALO is a registered trademark of Media Cybernetics. Inc.
IBM PC, and PS /2 are registered trademarks of International

Business Machines Com.
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1:2-3 Lotus HAL
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How? With Lotus HAL™—a Companion product for 1-2-3® that helps
you take shortcuts, undo mistakes, link spreadsheets, use your own
words for commands and basically get more out of 1-2-3 than ever.

So much more, that Computerworld has named Lotus HAL “Product
of the Year”

The screens on the left will give you an idea of how easy it is to get
more out of 1-2-3. And these are only a few of the enhancements and
new features Lotus HAL brings to 1-2-3.

Lotus HAL gives you the ability to perform 1-2-3 tasks using simple
English phrases—called, logically enough, “requests’ This has advantages
for all kinds of 1-2-3 users: the newer users will find that difficult tasks are
now simplified; the more experienced users will find that many time-
consuming tasks can now be performed in a fraction of the time.

In addition to this powerful capability, Lotus HAL also allows you to test
assumptions, correct mistakes and simply change your mind with ease.
Because through a special capability called “undo; Lotus HAL lets you
reverse your last command—even retrieving a file before saving your work.

Besides all this, Lotus<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>