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bo C: NEW!
erful optimizing
ler ever

Sieve benchmark

Turbo C MiCl(‘:OSOf!. |

Compile time 2.4 13.51
| il d
°°u"l;l': e 4.1 18.13
Executiontime |  3.95 5.93
Object code
size . 239 249

|
Execution size 5748 7136

Price $99.95 | $450.00

Benchmark run on an 1BM PS/2 Model 60 using Twbo C version
10 and the Turbo Linker version 1 0, Microsott C version 4 0 and
the MS overlay finker version 3 51

Technical Specifications

4 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.

C4 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.

Qg d@

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

Minimum system requirements: All products run on IBM PC
XT, AT, PS/2. portable and true compatibles PC-0DS (MS-DDS)
20 or fater 384K RAM minimum Basic Telecom and Editor Tool-
boxes require 640K

Borland International
4585 Scotts Valley Drive. Scofts Valley. CA 95066
Telephone (408) 438-8400 Telex 172373

Why more than 600,000

programmers worldwide are using

Turbo Pascal today

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.

Stepben Randy Davis, PC Magazine

Language deal of the cen-
tury. PC Magazine

For Scientists and Engineers:
Turbo Pascal Numerical
Methods Toolbox

The Numerical Methods Tool-
box is a complete collection of
Turbo Pascal routines and i)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:
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Interpolation

Differentiation

Integration

Matrix Inversion

Matrix Eigenvalues

Differential Equations

Least Squares

Fourier Transforms

Graphics

‘ Each module comes with pro-
cedures that can be easily adapted
to your own program. The Tool-

‘ box also comes complete with

QUERRRREE

source code. So you have total
control of your application.

|_Om}y $99.95¢ CIREN




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
svstems.

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:

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

™ A full screen interactive editor.

M Suppon for both graphic and text
windows.

& Al the tools that let you build
your own expert systems and
Al applications with un-

precedented ease.

| S

All Borland products are ademarks or regisiered trademarks of Borland interna-
tional, Inc, or Borland/Analylica, Inc Other brand and product names e Wade-
marks or regrsiered wademarks of thex respactive houders

Copyright 1987 Borland internationa B1-131A

Circle 32 on Reader Service Card
(Dealers: 33)

£ 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.

Darvyl 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!

l 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
1L,° 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 1/O
Calculated fields definition
Over 8,000 lines of source code

q
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l you can incorporate into your own |

programs

Tor
The most pow
compi

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

BL1131A



Tarbo Basic introduces NEW!
its powerful new Telecom, Editor
and Database Toolboxes

urbo Basic® is the break- L
T through you've been waiting £ & Borland has created

for. The same power we the most powerful version
brought to Pascal with Turbo of BASIC ever
Pascal has now been applied o e 99
to BASIC with Turbo Basic. T WO, falkigiia: Y

Compatible with BASICA, Turbo NE\N

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

Database Toolbox means that

you don’t have to reinvent the

wheel each time you write new

Turbo Basic database programs.

© ‘““Trainer” shows you how B+
trees work. (Simply key in
sample records and you'll see
your index belng built.)

& Turbo Access instantly locates,
inserts or deletes records in a

with BASICA, you probably r ) : database—using B+ trees.
already know how to use it. ngﬁﬂfﬁ;ﬁg&? acli:g?:r]hpic(:e @ Turbo Sort sorts data on single
] ~ items or on multiple keys and
Includes a free Mtcro_Calc takes advantage of the built-in lf:a e o va";}lmg n'ioryeys
spreadsheet complete with source = ilities of .
communications capabilities o management for sorting large
code. Only $99.95! BASIC—use as is or modify. data files.
Pull-down menus and windows Source code included.
XMODEM supporn
VT 100 terminal emulation Only $99'95(

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 Toalbox to embed NEW
= communications capabilities into

A technical look at Turbo Basic your own programs and/or build

your own communications pack- ——

age. Source code included for e
all Toolbox code and sample Editor Toolbox is all you need

& Full recursion supported
¥ standard IEEE floating-point format
& Floating-point support, with full

to build your own text editor or

8087 (math co-processor) integra- programs. Only $99.95! word processor. Includes source

tion. Software emulation if no code for two sample editors.

8087 present First Editor is a complete editor
¥ Program size limited only by avail For the dealer nearest you or to order by phone call ready to include in your programs,
o "C‘g"‘myém Gali limikafion) (800) 255-8008 complete with windows, block

GA, CGA, s BGA suppont in CA (800) 742-1133 in Canada (800) 237-113 commands and memory-mapped
¥ Access to local, static, and global in CA (800) 742-1133 in Cana ) 23 screen routines
C vaﬂa.bles ) . MicroStar™ is a full-blown text

F‘é“' 'meg’:"o" o{amble contipiler, editor with a complete pull-down

editor, and executable program, i .

with separate windowspfo, editing, menu user interface, and gives you

messages, tracing, and execution = * Wordwrap
™ Compile, run-time, and 1/O errors = * E:“goll“’;‘erc‘:‘mge

I in th od ° -
g,;::eyg:.(;? OCCCUS::(;CC N * Find and Find/Replace with options
55 * Set left/right margins
o ownaGes  BORLAND iy,
& Full 80-bit precision INTERNATIONAIL e Zaézlé?ﬁ?' overstrike modes, line
&' Pull-down menus SUMMER BREAK SPECIAL! Includes source code
™ Full window management Buy Turbo Basic and Get a FREE Product ; '
See your dealer for details! Only $99.95! BI1131A
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sMARTUORK Kee

Getting

Smarter Artwork

Three years ago, Wintek engi-
neers created smARTWORK to
reduce the time and tedium of
laying out their own printed-circuit
boards. Thousands of engineers
have since discovered the ease of
use and sophistication that makes
sMARTWORK the most popular
PCB CAD software available. And
thanks to them, smARTWORK keeps
getting better.

SMARTWORK transforms
your IBM PC into a PCB CAD system

interactive routing, continual
deslgn-rule checking, pad shav-
ing, and production-quality 2X
artwork have always been a part
of smARTWORK. And now that
many customer suggestions have
become a part of the software,
sMARTWORK is an even better
value. That's why we
offer it with a thirty-
day money-back
no-nonsense
guarantee.

Using an Epson or IBM dot-matrix
printer, you can create 2X artwork and

time hand-taping requires

1X or 2X checkplots in a fraction of the

Smarter

New smARTWORK Features

0O Silkscreen layer for component
placement and identification !

O Text capabilities for all three
layers

O Selectable frace widths and
pad shapes and sizes

O User-definable library

0O Ground planes created with a
single command

O Solder-mask and padmaster
plots generated automatically

O Quick printer 2X checkplots

O Additional drivers for printers

and plotters

O Optional drill-tape and
Gerber photoplotter utilities
0O AutoCAD® .DXF file output
O Completely updated

manual

O 800 number for free
technical assistance

2" by 4" section of a 10" by 16" double-
sided board with silkscreen fayer

Current Versions

HWIRE
SMARTWORK

V4.0r2
VA4.3r0

Camera-ready
2X artwork from an Hl or HP pen plotfter

The Smart Buy. Guaranteed.

Still priced at $895, sSmARTWORK
is proven, convenient, and fast.
Our money-back guarantee lets
you try smARTWORK for 30 days
at absolutely no risk. Call toll free
(800) 742-6809 today and put
sMARTWORK to work for you
tomorrow. That's smart work.

System Requirements

O IBM PC, PC XT, or PC AT with 384K
RAM, and DOS V2.0 or later

O IBM Color/Graphics Adapter with
RGB color or B&W monitor

0O IBM Graphics Printer or Epson
FX/MX/RX-series printer, and/or

O Houston instrument DMP-40, 44, 42,
54,52, or Hewlett-Packard 7470,
7475, 7550, 7580, 7585, 7586 pen
plotter

O Optional Microsoft Mouse

Wintek Corporation

1801 South St.

Lafayette, IN 47904

Telephone: (800) 742-6809

In Indiana: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

WNARTWORK . “Wintek . and e Wintek l0Qo ore registered rademarks of
Wintex Carporotion "AuoCAD" 8 0 registered tademank of Autodesk. IC.
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EDITORIAL

BIX’s New Pyramid 9820

The BIX community, which numbers
more than 17,000 users, can now get
much bigger because a larger and faster
computer is going on-line. Our Pyramid
9820, as delivered, will support 224 si-
multaneous BIX users and can expand to
support at least 350 users. In our simula-
tions, the Pyramid 9820 ran the BIX con-
ferencing software with very fast re-
sponse times—even under peak user
loads.

We could also expand our system by
adding more processors to support a
much larger number of users. If we ever
exceed the capacity of one Pyramid, fur-
ther expansion is possible by networking
multiple Pyramids with NFS, the net-
work file system developed by Sun.

We considered several good contend-
ers for the role of BIX host. The Pyramid
9820 won because it gives us, in addition
to high performance and cost-effective-
ness, the reassurance that comes with
seeing every essential feature already
working at the time of purchase.

System Specifics

Our new Pyramid 9820 computer has
dual 32-bit processors based on a RISC
(reduced instruction set computer) archi-
tecture and runs the OSx operating sys-
tem; this is Pyramid’s way of simulta-
neously supporting both Berkeley 4.2
BSD and System V versions of Unix.
While the Pyramid 9820 can have as
much as 128 megabytes of RAM, ours
has “only” 32 megabytes. Each of the
Pyramid CPUs has 528 registers.

The Pyramid 9820, which has a system
computation of 13 million instructions
per second, can be upgraded to a three-
processor 9830 or a four-processor 9840.
These upgrades would increase system
computation to 19 and 25 MIPS, respec-
tively, according to Pyramid.

The RISC CPUs execute most instruc-
tions in a single 100-nanosecond cycle.
Each CPU has its own 16K-byte instruc-
tion cache and 64K-byte data cache in
order to reduce memory-access time.
Floating-point processors are included in
each CPU.

Pyramid’s multiprocessor architecture
is symmetrical. That is to say, neither
processor is master or slave—each can
execute both system and user tasks, so
that a new task goes to the next available
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processor. Both CPUs share a single
copy of the Unix kernel. In our previous
BIX system, performance was at times
constrained because even though four
68020s were all functioning as CPUs,
only one of them could run Unix kernel
tasks.

Input/Output

170 performance is critical in an applica-
tion like BIX. The CPUs and terminal
processors in the Pyramid 9820 commu-
nicate over a 40-megabyte-per-second
32-bit system bus called the XTEND bus.
In addition to two terminal processors
with asynchronous ports, our Pyramid
9820 has two synchronous X.25 proces-
sors, each of which can handle up to 56K
bits per second. The intelligent I/O pro-
cessor in the Pyramid 9820 uses an AMD
29116 processor and 14 parallel direct-
memory-access channels, with a band-
width of 5 megabytes per second per
channel. Pyramid says the aggregate [/O
throughput is 11 megabytes per second
per I/O subsystem. We ordered the 9820
with two I/0 subsystems installed.

Since conferences reside on disks, BIX
performance depends on fast disk 1/0.
The Pyramid 9820 and its I/O subsystem
use the ESMD disk interface to transfer
data at up to 2'2 megabytes per second,
using overlapping seeks and rotational
position sensing to increase the rate of
transactions.

System Software

Pyramid’s dual-port OSx operating sys-
tem provides both major Unix standards
concurrently: Berkeley 4.2 BSD and
AT&T System V. We're running CoSy
under System V. The most remarkable
thing about Pyramid’s implementation of
Unix is that it enables the CPUs to oper-
ate symmetrically and to share the burden
of the Unix kernel. The tasks handled by
the kernel are, of course, vital to system
performance, including handling of inter-
rupts and of system calls.

By Pyramid’s estimate, a master-slave
dual processor is limited in performance
to about 1.5 times the performance of a
single-processor system. The symmetri-
cal implementation of dual processors,
according to Pyramid, boosts the perfor-
mance of two processors to 1.85 times
that of a single processor. Moreover,
Pyramid 9000 family systems like the

9820 can be upgraded to as many as four
CPUs, with all of them sharing system
and user tasks.

Pyramid’s version of Unix implements
virtual memory with demand paging, to
provide 4 gigabytes of directly address-
able memory space for each Unix pro-
cess. Pages are 2K bytes each. The file
system has a 2K-byte physical-block size
and an 8K-byte logical-block size. The
Pyramid version of Unix supports all the
features of the Berkeley 4.2 BSD Fast
File System to provide faster storage and
retrieval. Programs written for System V.
can take advantage of the Berkeley Fast
File System.

Pyramid also has a virtual disk facility
that is part of OSx. The virtual disk per-
mits concatenation of multiple partitions
into a single large file system. Disk parti-
tions can be larger than the largest physi-
cal disk. In addition, the virtual disk fa-
cility permits “striping” of virtual disk
files. A striped disk is made up of two or
more pieces of one or more physical de-
vices. The striped file uses an interleav-
ing algorithm to translate block numbers
of the logical disk into those of the physi-
cal disk. The result is that files can be
striped across multiple disks to achieve
greater system 1/O throughput because
I/O activity is distributed evenly across
several drives or controllers.

The variety of possibilities for data
storage should allow us to get the most
out of the Pyramid hardware. We’ll begin
with four 470-megabyte disk drives.

Summing Up

The Pyramid 9820 gives us enough com-
puting power, ports, and X.25 virtual
connections to support hundreds of si-
multaneous users and also to arrange data
feeds for additional information products
to be accessible to BIX users. We will be
not only improving service for users of
BIX conferences and the Microbytes
news service, but also making the entire
BIX environment richer.

We are confident that the Pyramid
9820 architecture will provide a fine ven-
ue for sophisticated computer users all
over the world to “meet” on-line for
years to come. We look forward to seeing
you there.

—Phil Lemmons
Editor in Chief
(BIX name: “plemmons”’)
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b Xerox Ventura Publisher
will be' to the next
generation of personal
computing what Lotus 1-2-3
was to the last."

DAVID GOODSTEIN
interConsult

"...with style sheets
and other “powerful
features. that will

make producing long
documents in_handsome,
well-organized. formats

a breeze."

DIANE BURNS

PC Magazine
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"A timely introduction
for an excellent, user:
friendly praduct—it
will be a significant
factor in 1987."

AJIT KAPOOR

Dataquest:




They raved about Version 1.0.
Now read about Version 1.1.

Xerox Ventura Publisher, the easily mastered, industrial-strength
publishing genius that runs on a standard IBM XT or AT, or compat-
ible, just got better. Version 1.1 offers 80 significant enhancements

, for short document handling; text, graphics and

font support; and broader output capability.
Xerox Ventura Publisher already gets raves

for long documents; now Version 1.1 offers 20

additional features for producing short docu-

ments. There’s automatic kerning, support for

multicolumn frames, improved hyphenation,

cropping and sizing of art, on-screen rulers,

and automatic letter spacing, to name a few.

For documents of any length, page layout and type control have
been raised from excellent to sensational. Pictures are now
anchored to text during batch pagination. Documents up to 128
chapters in length, each containing 150 to 300 pages of text,are
easily handled. The result is a desktop publishing package that can
be judged by printing industry graphic standards.

To the longest list of text and graphics input support in desktop
publishing comes even greater capability. Version 1.1 adds word
processing interfaces for XyWite, Displaywrite IIl and IV and
DCA files. There’ graphic conversion for more than 500 graphics
packages based on a dozen file formats, including Macintosh
“PICT” and image files. Plus downloaded PostScript fonts,
conversion of H-P Soft-fonts and support for Adobe screen fonts.

This new release makes Xerox Ventura Publisher the first
desktop publishing program to support the industry-standard

page-description languages: PostScript —
and Interpress. That means total X
compatibility with all popular laser printers, :
including, of course, the Xerox 4045 Laser CP and the Xerox 4020
Color Ink-Jet Printer.

Xerox Ventura Publisher 1.1—industrial-strength publishing
genius that lets you do so much more, so much faster, ever so
easily—right on the desktop.

Circle 302 on Reader Service Card

l—Xt:rox Corporation, PO. Box 24, Rochester, NY 14692.

| For more information about Xerox Ventura Publisher 1.1, stop by

| any computer store featuring Xerox software, contact your local Team Xerox |
| sales office, or call 1-800-TEAM-XRX, ext. 213B. |
I

| NAME

' COMPANY
| ADDRESS

| cTy

XEROX® is 4 trademark of XEROX CORPORATION
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Enhancements to C-terp

I was extremely pleased by John Unger's
favorable review of C-terp (*Four C Lan-
guage Interpreters,” June). His descrip-
tion of C-terp is accurate, and his under-
standing of the product is excellent.

I would like to update readers on Gim-
pel Software’s C-terp 3.00. We have
added numerous debugging features, in-
cluding the dumping of aggregates such
as structures and arrays, exposed macros,
watch expression, watch condition, sticky
breakpoints, temporary breakpoints, and
a leave function command.

Gimpel Software has developed a new
optional method of handling very large
applications by having all C modules
share the same external symbol table. In
addition to saving on space, this option
also speeds up compilation. Another en-
hancement is C-terp’s ability to directly
access extended memory through soft-
ware paging. We now provide an auto-
mated system of adding commercial li-
braries by running a simple batch
procedure. Also, a new configuration
program lets users more easily customize
C-terp to their personal programming
habits and particular applications.

James F. Gimpel
President, Gimpel Software
Collegeville, PA

Of Mice and Mechanics

The review of computer mice by William
H. Murray and Chris H. Pappas (*Pick of
the Litter,” June) was, in our opinion,
not a thorough investigation of issues that
are relevant to everyday use of the device.
Specifically, we at the Torrington Com-
pany do not agree with the statements
about our two-wheel direct drive tracking
mechanism, nor do we believe them to be
a concern of the typical user. It has been
our experience that the two-wheel design
works well on many different surfaces,
both hard and soft, and we’ve received
very few customer complaints regarding
this issue.

Additionally, the reviewers made a
statement about the trouble-free opera-
tion of optical versus mechanical mice
because of the clogging associated with
“wheels and balls.” It was our recogni-
tion of this problem that led us to use the
wheel design. We are sure that if the re-
viewers had sufficient time to thoroughly
test this design compared to a traditional
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and Review Feedback

ball mouse, they would agree that it will
not clog with normal use.

Finally, the statement regarding our
Model 1001C-KF (and the Keyfree dri-
ver) is incorrect. Keyfree will not allow
the user to ‘“‘custom-design application-
dependent pull-down menus.” Instead,
we provide a pop-up window to allow re-
definition of mouse buttons while in the
application program.

Mark J. Rossi
The Torrington Company
Torrington, CT

Updating Ada

I commend you and Namir Clement
Shammas on the excellent comparative
review of PC Ada compilers (**Ada
Moves to Micros,” July). Since the re-
view appeared, Artek Ada has been
greatly enhanced. the current version
number is 1.30, and this new release now
supports complete Ada tasking, generic
objects, and all the features listed in table
1 on page 240 of the July issue. The
Artek translator now handles all BYTE
benchmark programs correctly, and, ac-
cording to our tests, the compiler now
performs better in the speed and execut-
able file size benchmarks.

Artek Ada has been scheduled for offi-
cial validation at the British National
Computing Centre this autumn. We ex-
pect the certified Artek Ada 2.0 to be
commercially available later this year.
The price of the compiler will remain at
$495. An upgrade from the previous ver-
sions will be available at a nominal
charge.

Finally, we’ve moved, and our address
is now Artek Corp., 835 East 25th Ave.,
Eugene, OR 97405. The local phone
number is (503) 683-1265. Our toll-free
number remains (800) 722-7835.

Vilhjalmur Thorsteinsson

Manager, Research and Development

Artek Corporation
Eugene, Or

Namir Clement Shammas states that
Alsys Ada ‘‘dictates that you use the
Profit board; it will not run without it,
and it will not run with any other memory
board.” This is completely incorrect!
Alsys Ada version 1.2 works with as little
as 3 megabytes of memory from any
memory board. You must set certain
switches on the Alsys compiler, since it

expects 4 megabytes, but it works well
with 3 megabytes.

Also, although Alsys Ada requires
compiling on an IBM PC AT, compiled
programs will run on IBM PCs or com-
patibles. Thus, you can develop pro-
grams on an AT and port them for PC,
XT, and AT users.

William H. Murray
Montrose, PA

Mac II Preview

I used to say that I subscribed to BYTE to
read Jerry Pournelle’s column. After a
couple of readings of your April issue
(specifically the product preview of the
Apple Macintosh II), I have to add two
names: Gregg Williams and Tom
Thompson. Really, a great article.

The article, however, leaves an unan-
swered question. In which BYTE issue
will we get a Macintosh II product
review?

Thanks for a fine job.

David E. Goode
McLean, VA

Thank you. A review of the Macintosh
I appears on page 197.
—Eds.

Noted with Interest

The articles in your May issue were inter-
esting and informative—in particular, the
features about desktop publishing.

I noted with regret, however, the lack
of any discussion about Page Planner in
the text of Thom Holmes’s article,
*“Make My Page.” We operate three Page
Planner units in our shop and consider
them to be excellent. Moreover, the new
owners of the supplying company have an
aggressive development program under

continued
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Ven-lel clears
the path

to 2400 baud.

Trying to install a 2400 baud modem in your PC can make you feel
like you’re trying to get through a maze.

With most 2400 baud modems, you’ll wade through pages of docu-
mentation...only to learn that you must set dozens of parameters
and reconfigure your software. Even buy all new software.

Ven-Tel 2400 baud modems eliminate the barriers. Just plug one
in,and you’re ready to transmit your data twice as fast. Using whatever
software you’re using today.

Choose Ven-Tel 2400 baud
modems in either our convenient

desktop, or Half Card” internal,
versions. Each requires minimal
installation and will automat-
ically connect with 1200/300
baud modems and services.

And each is available with

or without X.PC error

1 correction built-in.
i Like all of our PC
' products, Ven-Tel
2400 baud modems
are backed by a free
™ five-year warranty.
No other major
manufacturer even comes close.
So when you decide to shift into high gear,

do it with a Ven-Tel 2400. We give you the speed
you want—without making you work for it.

Vendel

Modems

Our free 24-page booklet, *“How to Select The Correct Modem;’ contains specific
information about our full line of Ven-Tel 1200 and 2400 baud modems. To request your copy,
call 800-538-5121.
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For Only $99.95 BOOKMARK Protects You From:
- BLiACKOUTS

ACCIDENTS ) |

BOOKMARK protects you against loss of work and time
due to unexpected incidents.

SYSTEM CRASH

Work in progress. up to the previous BOOKMARK place-
ment, is safe!

 FROZEN KEYBOARD ]
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System crashes used to mean complete loss of data in
memory, but not any more.

When the keyboard freezes up you've got to reboot— and
you cant even save first. But with BOOKMARK, work is
already saved.

Memory-resident utility software that automatically saves

GET BACK FASTER! |
work in progress to the hard disk at user-definable intervals.

/
famg Resume where you left off with a

¢ '-':y i \(\"' SINGLE keystroke!
- Sy To Order Call Toll FREE

In Cabtonia Call Toil Free 800-543-MARK
800-544-MARK

of cail for the aealer of disifibutor nearest you

Requs
mmumwm 256K 10 5408 » IBM DOS 2.1 or Hegher 1 FIoppy Drive + Hava Drax
Dvrw 10 Megaytes Minmum) - Vdwo Drapiay Adagser 16M (Monochrome. Color € vhanced Color)
e

INTELL ISOFT.

INTERNATIONAL
$1 Digital Drive » P.O. Box 5055 * Novato, Calitornia 94948
(415} 883-1188 » Telex 470766 » Fax {415) 8832646
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way, and we are very pleased with the
range of new products.

I draw this to your attention because we
rely on your publication to be thorough,
and to discover the “sleepers” for us. If
we relied on Mr. Holmes's article while
shopping for a microcomputer-based
typesetter, we would have missed Page
Planner, and that would have been a
shame.

For many (if not most) applications,
Page Planner can match Magnatype fea-
ture for feature—that is, in every way ex-
cept price. With certain subroutines
Magnatype is vastly superior, of course;
with others, such as the Universal Con-
version, Magnatype remains in the Stone
Age in comparison. But again, Page
Planner costs significantly less.

Paul Davies
Oakville, Ontario, Canada

Uniform vs. Nonuniform
Distribution

I found “Building 2 Random-Number
Generator™ by Brian Wichmann and David
Hill (March) interesting and useful. How-
ever, one of the statements in the article is
confusing. The authors write, “It is clear
that if x1 and x2 are independent and uni-
formly distributed, then the combination
of x1 and x2 is also uniformly distributed
over the same range of values.”

You can refer to one of numerous text-
books devoted to the subject—for in-
stance, Probability, Random Variables,
and Stochastic Processes by Athanasios
Papoulis (McGraw-Hill, 1965)—to be
convinced that the authors’ claim is not
true. One of the fundamental properties
of two random variables states that their
combination (i.e., their sum) has its
probability density function in the form
of the convolution of the primary proba-
bility density functions. In the referred
case, for x1 and x2 uniformly distributed
over the range (0,1), the combination
x1+x2 will be nonuniformly distributed
(triangle-shaped) over the range (0,2).

Roman A. Dyba
Rome, haly

A Powerful Idea
Bill Gates’s article, “‘Beyond Macro Pro-
cessing,” in the Summer Applications
Software Today issue of BYTE, calls for
a common application protocol that
would provide a programmatic interface
to the functions of multiple applications,
to supplement the user interfaces for
these functions. This would permit the
creation of useful macro programs that
combine and integrate the functions of
several applications, using a standard
macro language.
This is a powerful idea, and it is en-
continued
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- - ‘THE A *STARS CPU PERFORMANCE
iﬂ_ - IS SUBSTANTIALLY ABOVE THAT

(]
MEGAHERTZ 80286 OF THE IBM PS/2 MODEL 60
INFOWORLD

WHO CARES!

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 cf Asian built no-name clones.
But then you wouldn't be getting the exclusive owne-ship advartages 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...15 MHz! And you wouldn’t be
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions
asked money-back guarantee. Oh, and there’'s one more little item you wouldn't ge:...
peace of mind. Wells American has been making microcomputers longer than IBM!

In fact, we've probably been making microcomput2rs longer than anybody!

But hey, who are we kidding? Not everyone cares about quality, regputation, 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
Compaq®..and all the others). But, for computer users who do care, :here is, fortunately,

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

Wells American,

Corporate Headquarters: 3243 Sunset Boulevard - West Columbia, South Carolina 29169 - 803°796-7800 - TWX 51C-601-2645

1BM, OS/2 and PS/2 are trasemarks of International Business Macbmnes Carporahon,




C PROGRAMMER!

10 Important Reasons ‘
to Use 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.

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

db_VISTA

Royalty Free

Prices

Object w/Source
Single-User $ 195 $ 49
Multi-User $ 495 $ 990 |
VAX Multi-User $ 990 $1,980

db_QUERY prices are the same as above I

¢ 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

~

o
3055 - 112th N.E., Bellevue, WA 98004 USA > I
(206) 828-4636 Telex: 6503018237 MCi UW @ |
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couraging to see the head of a major soft-
ware company advocate it in such con-
vincing detail. But it is not an entirely
new idea (in the mainframe and minicom-
puter arenas, IBM’s Rexx and Exec2 lan-
guages and the various Unix shell lan-
guages are macro languages in Gates’s
sense), and it has some clear limitations.

Application commands sometimes
have many relevant outcomes, each of
which must be dealt with in the macro
program. Too often, though, sophisti-
cated pattern-matching is needed to dis-
tinguish these outcomes. This greatly
complicates the task of writing nontrivial
macro programs. Moreover, changes to
the underlying applications can change
both the outcomes and their distinguish-
ing patterns, thus invalidating existing
macro programs.

It is possible to overcome these prob-
lems by designing and maintaining appli-
cation commands as if they were pro-
gramming language statements or library
subroutines, but this may be asking too
much of application developers.

Chris Shaw
Manhatian Beach, CA

Contouring Comments

Paul D. Bourke’s article and accompany-
ing software code, “A Contouring Sub-
routine” (June), is a fine example of the
kind of material that I believe is worthy of
being published in BYTE. Bourke writes
with clarity, and his descriptions are pre-
cise; this applies to both text and
software.

About 12 years ago, as part of a com-
mercial venture, I wrote a subroutine
similar to Bourke’s CONREC, and I agree
with him that other, commercially avail-
able contouring subroutines are needless-
ly complex and computationally inten-
sive. In my own subroutine, the common
apex of the triangles whose planes inter-
sect (or do not intersect) the plane of a
specified contour level are the ““centers of
gravity” of groups of two, three, or four
contiguous points. The professional ge-
ographer who reviewed my work object-
ed that it was too simple a scheme to be of
any real value.

I am less enthusiastic about William G.
Hood’s article, “Polynomial Curve Fit-
ter,” in the same issue. The article as-
sumes that the user knows virtually nothing
about the mathematical bases on which the
curve-fitting algorithm is built, and this is
glossed over in the article by superficial de-
scriptions of the mathematics involved.
This is an increasingly common treatment
of programs using the techniques of nu-
merical analysis, and there have been sev-
eral descriptions in the literature of indis-
criminate use of such routines as if they
were universal tools.

Hood asserts that ‘‘the program

. uses the orthogonal polynomial
method,” as if there were only one such
method and as if there were only one
form of orthogonal polynomial. In fact,
with all weight factors equal to 1, Hood’s
scheme is nothing more than ordinary
polynomial regression. In addition, there
are numerous orthogonal polynomials,
and these include the Fourier series
(touched on lightly in Hood’s article),
which has the unique property of being
dually orthogonal.

Hood also errs in limiting his descrip-
tion of Horner’s rule for evaluating poly-
nomials. The procedure requires n multi-
plications plus n additions for a total of 2n
operations. For values of n < 4,
Horner’s rule requires the minimum pos-
sible number of arithmetic operations,
but for polynomials of higher degree,
there are schemes that require fewer than
2n operations.

I suppose it is natural that we “old fo-
gies” of the precomputer generation
should note that Horner's rule did not
magically appear in the BASIC language,
and that there are implementations of the
rule other than the one presented in
Hood’s article. Using the more accepted
form of Hood’s polynomial; that is,

pX)=cotcix+cx*+ ... c.x,
Horner’s rule requires the forming of the
nested arrangement,

px)=co+x(c, +x(c;+ ...
X(Caer +xC,) ... )

If the order of the terms on the right-
hand side is reversed, the nested form can
be more readily understood, and for a poly-
nomial of degree 5 (for example) we get

PX)=((((csx +cdx+c3)x +c3)x
+c)x+¢o

It should also be emphasized that the
range of validity of the regressed polyno-
mial expression is limited to the range of
the empirical data; in Hood’s example,
0.5<x<15.5.

Clive J. Grant
Chichester, NH

Accurate Algorithm
I would like to offer some comments on
Paul D. Bourke’s interesting article, *“A
Contouring Subroutine,” (June). The
main strength of the algorithm Bourke
presents (other than sheer simplicity) is
its high degree of accuracy, especially in
those cases where the data points are
chosen judiciously. It will not produce
intersecting contour lines, an anomoly
continued



Don't hold back now;

How do you really feel about
working with columns?

Columns. The black hole of
word processing technology.

Try to move a column with
your present word processor.
Good luck. Try to add or delete
a column. Sorry.

Lotus Manuscript™ can
change how you feel about
working with colurans. Really.
Because Lotus Manuscript
thinks vertically as well as
horizontally.

Consider this. On ordinary
word processors, when you
create a table, or put any
information in columns, you
work horizontally, using tabs  thin
to create a vertical effect.

With our sophisticated table editor,

you can actually create each column
independent of one another. You can

change information, even
delete, move or insert col
umns, without the usual litany
of expletives deleted.

And it’s not just limited to
columns you create yourself.
Take tables from Lotus®1-2-3°
or Symphony?® for instance.
When you import that tabu
lar information into Lotus
Manuscript, it recognizes it as
columns, so you can change,
delete, move, insert or format
this material as well. You can
even dress up your tables
with a variety of boxes and
borders.

As you can see, Lotus Manu

script is not just another word processor.
It's a complete document creation sys
tem, with more impressive features than

we could ever go into here.

Lotus Manuscript is designed to work
on most IBM® PCs and compatibles *
Its familiar 1-2-3 interface makes it
easy to use. And our Manuscript eval
uation kit makes it easy to try. For
$10.00, you'll get a presentation disk,
working software, and a tutorial man.
ual. To get your evaluation kit, call
1-800-345-1043, ask for Jot YO-1450.
Or, for more infor:
mation, see your
Authorized Lotus
Dealer, or write
Lotus Development
Corp., 90 Annex,

Atlanta, GA
30390-03070.

Lotus Manuscript.
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often allowed by more “advanced” con-
touring packages in which each contour is
smoothed independently of its neighbors.
It also produces a more straightforward
representation of edge discontinuities.

The problem of the lack of z-value in-
formation is actually worse than the arti-
cle implies, however, as it is not possible
to determine direction of slope or to dis-
tinguish between bumps and dents. In ad-
dition to the visual clues mentioned
(color, line style, and contour labeling), I
have found that viewpoints other than the
vertical provide a depth clue readily ap-
parent to most eyes, even without hidden-
line removal.

A weakness not mentioned in the arti-
cle is that contours drawn within one grid
square are not influenced by nearby
trends. For example, the algorithm will
produce the same (incorrect) saddle
shape for a grid element crossed by a
ridge along one diagonal or by a valley
along the other diagonal. This problem
disappears when data points are spaced
closely enough to minimize the out-of-
plane warping of each grid element.

The CONREC subroutine operates on a
grid formed by the intersection, at right
angles, of two sets of irregularly spaced
parallel lines.

Of course, quadrilaterals of extremely
irregular shape should probably be han-
dled more generally, perhaps by calculat-
ing the z value of the central point as an
average weighted by the relative lengths
of the diagonals. In addition, where the
central point falls outside of the element,
the shorter diagonal should be used to di-
vide the quadrilateral into just two
triangles.

In any case, it seems futile to resolve
the results calculated on a typical finite
element mesh, in which element sizes
often vary widely, onto a regularly
spaced grid for the sole purpose of pro-
ducing a contour plot. In addition, con-
tour-smoothing algorithms are based on
interpolation techniques that bear no rela-
tionship to the laws actually governing the
behavior of the structure being analyzed.

While the mathematics of the algo-
rithm itself are quite simple, I found Mr.
Bourke's implementation unnecessarily
complicated. Each triangle is classified
according to the relative positions of each
of its vertices below, coincident with, or
above each contour plane. A simpler ap-
proach uses these three rules:

Rule 1. If the number of contour planes
below each vertex of a triangle is the

same, the triangle is not intersected by
any of them.

Rule 2. 1f a triangle is intersected by any
contour planes, then at least one of its
sides will be intersected by each of the re-
sulting contour lines, and this side will be
one that connects vertices having the
minimum and maximum z coordinates.
Rule 3. Each contour line will also inter-
sect one of the two remaining sides, de-
pending on whether its z coordinate is
less than that of the third vertex.

Note that if two vertices have an identi-
cal z coordinate, then either of the two
sides qualifying under Rule 2 can be
chosen with no adverse results. Coding
this approach is further simplified by the
fact that only two cases are considered,
and if contours are processed in order of z
coordinate, all of one type (i.e., below
the third vertex) are calculated before any
of the other type. Mr. Bourke’s various
triangle classification schemes are han-
dled properly, but without having to con-
sider them as special cases:

1. All vertices below or above a given
contour plane: This plane is not consid-
ered with respect to this triangle (rule 1).

continued
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Data General D200, D410
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COMMUNICATIONS”

¢ Choose any one of 40 Terminal
Emulations

e Transfer Files using 9 Transfer
Protocols

e Easy to use for the Novice, Powerful
enough for the Expert

e Installs in minutes

e Supports IBM® PG, XT, AT, and PS/2

Introductory price expires 11/1/87

CALL 800/548-9777

303/593-9540 TELEX 450236

Circle 252 on Reader Service Card



CITILZEN
/. e

~ -
3 . : ] 5
- o ) ot )

J gl L N

L T, e W 3

VN L TR ) 1

.-‘

You're lookmg at all the printer you'll ever need. For any
application yotr'll ever have.

The Citizen™ Tribute™ 224. A 24-pin dot matrix solution of
fering superb word processing, spreadsheet, graphics and data pr
mtnF applications. At a price you'll find surprisingly afforda le,
ribute 224 delivers true letter-quality prm a 66
cps, correspondcnce-guahty at 132 cps, and drafts at 2
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You also get high-resolution graphics. A built-in, push-
feed, variable-width tractor and automatic paper loading ss-*
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compatibility: Front panel access to most print functions. And
compatibility with virtually every major software package.

All this, and it’s backed by our nationwide service, excel-+
lent documentat:on and 12-month warran

For more m[ormat:lon calf1-800- 5’56-1_,84 Extensicn 34.
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This ad is for people who
don’t know where to find Smalitalk.
Or why.

Today, the single most important emerging software technology

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

You'll find it doing things you never expected.

And by people you never suspected.

At the UCLA Medical

Center, it sees

patients before the

doctor does.

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

U = : Center, found that he could easily interface
¥|?r1%‘2'hv§:|’iﬁ|3 fig‘l"'“g lives Smalltalk/V with dBASEI and Post-

Script. His application, now in use at

What if a medical textbook could come to life? What the Clinic, tums a functional status
if it could show the effects emergency treatment might  questionnaire on each new patient into
have on patients? And do it all through moving pic- a laser printed, advisary analysis for
tures? These thoughts led Folkstone Design, Edge the doctor to review prior to seeing the

Training & Consulting, and Inform Software in

tient. A like this would
Vancouves; B.C,, to create the first animated, inter- St L PORR o e

normally take a spectalist months to

active textbook for emergency room tecknicians and produce. It took Dr. McCoy less than
in-training paramedics. They found Smalitaik/V 100 hours with
could eastly facilitate a combination of text, color Smalltalk/ V.
graphics and animation to illustrate various

physical processes and the results of
medical intervention.

It’s working on

Florida's freeways.
Running on IBM's new PS/2, a Smalltalk/V application
aeveloped by Greiner Engineering’s Mike Rice, lets high-
way engineers create highly sophisticated graphic analyses
o° any proposed reconstruction. So now, instead of having
w deal with a gridlock of Federal and State regulations,
engineering specifications and endless calculations, an
engineer can quickly explore altermative design strategies
using a mouse, windows and VGA color graphics.
Smalltalk/V res DOS axd 512K RAM on IBM PC/AT/PS or compatibies and a CGA,
EGA, Toshiba T3100, Herculez, or AT&T 6300 ic controller. A Microsoft or compatible

mouse 13 recommended. Not copv protected. dBASEILL, PostScript and PS/2 are trademarks of
Ashton-Tate, Adobe Systems and Inte national Business Machines Corporation respectiveiy



It's tracking
white-tail deer on
the Barrier Islands

of Georgia.

Dr. Lee Graham, a National Park Service
ecologist chose Smalltalk/V to write an app

cation to help manage the white-tail deer popu-

lation on the Barrier Islands of Georgia. Dy. Graham
Jound that Smalltalk/V, with its visual interface and

class structure, is a perfect tool lo graphically simulate

the complex, ecological interactions of n

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

0OOPS models the
way you think and the
way things really are. It
lets you solve problems
by breaking them down
into easily handled
sub-problems and their
inter-relationships. The
solutions you come up
with can be re-used to
solve new problems.
Ultimately, OOPS makes
programming a simple,
logical process of building on the
work of others.

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

It’s also fast. In fact, it’s the fastest
OOPS programming available on a PC.
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You can find it in space.

Or a project comnaissioned by NASA, Dr. Christine Mitchell
at the Georgia Institute of Technology, chose to use
Smalltalk/V as en integral part of a new man-machine
inserface. The application, written in Smalltalk, continually
monitors the commands of the Satellite Network Operator,
the state-of-the-network and the overall mission plans.

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

— O Docunent Brouser
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It's making headlines in Arizona.
When Digita! Composition Systems sat down to build an
electronic typesetting system, they had three major requirements.
It had to have the most advanced user interface. It had to be fast.
And, it had to be able to turn untrained persomnel into high quality
typographers. Of all the languages in the world, they chose Small-
talk/ V. The result is the Signature Series, recognized and reviewed
by The Seybold Report. It's now marketed by Digital Composition
Systems and one of the largest digital lypesetting firms in the
world, Vanityper AM [aternational.

docs1
herd dred

nike [Compose Doancv
proble ﬂren Dospnent
sanple oCument
skl Crute Bocusent
Remove Docusent
Rename Docusent
Sort Index
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atural systems.

And it’s easy to learn. It comes Or, write to Digitalk, Inc., 9841 Airport

complete with a tutorial that’s the Blvd., Los Angeles, CA 90045. Then
best intmduction to OOPS available.  discover all the great things you can
Smalltalk/V also has a few other  do with your PC and Smalltalk/V.

features worth noting. Like a user-
extendable, open ended environment.
Source code with browser windows
for easy access and modification.
A huge toolkit of classes and objects
for building a variety of applications.
A sophisticated source-level debugger.
Object-oriented Prolog integrated
with the Smalltalk environment. And
bit-mapped graphics with bit and
form editors, just to name a few.
Then, there’s its unbelievable
price of only $99.95.(Optional appli-
cation packs at $49.95 include
Communications, EGA/VGA Color
and Goodies.)
And it has a 60 day, money-back
guarantee.
With all this to offer, it probably
won't come as a surprise to you
that more people are solving more
problems with Smalltalk/V than
any other QOPS.
See your nearest dealer
today for your own Small-
talk/V. Or, order it direct
with MasterCard or Visa
at (800) 922-8255.

v

Otpeey
Crowseds Priorasranary, 8, y 4

Now that you' ve found us, write us. Tell us some of the
great things you're domgwnth Smalltalk/V. You could be in our next ad.
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2. All vertices coincident with the given
contour plane: No contours cross this tri-
angle (rule 1).
3. Vertex a coincident with the contour
plane, with b and ¢ both above or both
below: A zero-length line is drawn at a.
4. Vertices a and b coincident with the
contour plane: A line is drawn beside ab.
5. Vertex a below the contour plane, and
vertices b and ¢ above (or the reverse): A
line is drawn connecting sides ab and ac.
6. Vertex a above the contour plane, b
below, and ¢ coincident: A line is drawn
from a point on line ab to vertex ¢ (which
can be assumed to belong either to side ac
or to side bc with no change in result).
Al Dunbar
Edmonion, Alberta, Canada

Evaluating Benchmarks

In “The New Generation: High-Tech
Horsepower™ (July), a benchmark com-
parison between the iAPX386 and the
MC68020, you took pains to explain that
benchmarks, especially those written in
high-level code and that run on off-the-
shelf machines, present a can-of-worms
problem and are likely to be misleading in
that they test the compiler and the whole sys-
tem perhaps more than the central processor
itself. Without quoting figures from my own

experimentation and analysis, I would like to
point out that the results you presented at the
end of the article are indeed misleading, just
as you hint they may be.

The choice of systems on which to per-
form the tests is fair to neither CPU, and
disproportionately so. A Sun-3 system
and Sun’s compiler would make vastly
better use of the 68020; systems and com-
pilers yet to be developed using the 80386
would do more justice to it.

The only way to obtain a valid compar-
ison between anything is to isolate the ob-
jects in question from all other factors,
removing unrelated variables from the
equation. To realistically compare the
80386 to the 68020, experts for each sys-
tem would have to hand-optimize the
code for each benchmark, then run the
test on a system designed to perform at
the maximum possible speed for each
chip, under the stated conditions (i.e.,
floating-point processor or not, memory
management or not, and so forth), and
run each test to its completion rather than
extrapolating from a subsample.

To date, all published “benchmark™
tests I have seen concerning these two
CPU chips, yours included, fail to isolate
the variables under test from the noise,
and therefore they say little or nothing

about the actual performance of the
CPUs in question.

Ian H. Merritt

Oxnard, CA

The July article entitled ““The New Gen-
eration: High-Tech Horsepower” gives a
very misleading impression of floating-
point performance on the Macintosh.

The confusion arises because you have
naively used double variables in your
tests; the more accurate 80-bit extended
format is the natural format for the SANE
floating-point package. I believe double
and single variables are supported only to
enable data transfer to other computers
that use these formats. All computations
should be done using extended variables;
otherwise, the computer spends an enor-
mous amount of time converting to and
from different floating-point formats be-
cause all internal computations are done
in extended format.

For example, your Float test in Tom M.
Leonard Pascal version 2.01 takes 126 sec-
onds on my humble Mac Plus using ex-
tended variables in extended precision,
while it takes an amazing 276 seconds
using double variables in double precision.

Using a good C compiler on a Mac SE

continued
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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

REVIEWERS ARE
RAVING ABOUT
LET'S C AND csd

“Let’s C is 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
f C compilers for the PC
~ currently being sold for

need more. Because even the fastest compiler $500... 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 WITHLET'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 csd, you actually debug in C. You leam
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.

6‘,9 S
LET'S C AND csd FEATURES 0@0
o For the IBM-PC and Compatibles /

* Not copy protected

Sieve Benchmark
{Compile time in seconds)

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

Let’s C:

o Now compiles twice as fast

o Integrated edit-compile cycle: edi-
for automatically points
to errors

e Includes both small and large
memory model

o Integrated environment or .
con?mand line interface csd.

* 8087 sensing and support  Large and small memory model

e Documentation features new * Debug in C source code, not
lexicon format assembler

o MS-DOS obiject compatible * Monitor variables while

o New make utility tracing program

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

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

* On-line help screens

o Can interactively evaluate any
C expression

 Can execute any C function in
your program

o Trace back function

o Ability to set trace points

o Not copy protected

o Full Kernighan & Ritchie C and
extensions

 Full UNIX compatibility and
complete libraries

* Many powerful utilities including
make, assembler, archiver, cc one-
step compiling, egrep. pr. tail, wg

* MicroEMACS full screen editor
with source included

o 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. On top of it all, Let’s C and csd are today’s
best values in professional C programming tools. And
most reliable: Mark Williams C compilers have been sold
with DEC, Intel and Wang computers since 1981.

60 DAY MONEY BACK GUARANTEE

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

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

order now by calling 1-80G-MWC-1700.*
*In Winois call, 1.312.472 6659

Mark
Williams
Company

1430 West Wrightwood, Chicago, Hllinois 60614

© 1987 Mark Wilhams Compavxp
Let's C is a registered trademark of the Mark Williams Company.
UNIX is a trademark of Bell Labs

MARK WILLIAMS LET'S C AND csd.ONLY $75 EACH.
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with extended variables, you will com-
fortably out-perform an IBM PC AT
without floating-point unit and be more
accurate at the same time.

I hope you will publish the list of
benchmark results again, but this time
using extended variables on the Mac. I do
not believe it is performing any trick
against the spirit of benchmarking to arti-
ficially boost the performance of the
Mac. After all, you are requiring greater
accuracy and simply using the format it
was designed for, and using double vari-
ables artificially degrades its perfor-

mance. Also, I suspect that floating-

point software for the other computers is
designed for double variables.

K. D. Watling

Swansea, Wales

I would like to make two suggestions that
would enhance the value of future 32-bit
benchmarks. The first regards 32-bit ver-
sus 16-bit benchmarks; the second, regis-
ter variables.

I believe that the benchmarks for 32-bit
processors should be written primarily to
test 32-bit operations. Applied to “The

MIIRIROIR
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New Generation: High-Tech Horse-
power” article, the Fibonacci test (listing
1) should generate the largest Fibonacci
number that will fit in 32 bits (or one big-
ger than 16 bits). The Sieve of Eratosthe-
nes (listing 3) should find all primes up to
at least 100,000 and use a flag array well
in excess of 64K bytes. The Quicksort
test (listing 4) should sort at least 64,000
numbers.

These changes are important when
benchmarking the 80386 because it per-
forms differently in 16- and 32-bit
modes; only with suitable benchmarks
can we be sure that the results are repre-
sentative of 32-bit applications.

The changes I have suggested are also
important when comparing the 80286
and the 68000 with the 80386 and the
68020. Sixteen-bit processors (80286)
will run the benchmark slowly or not at
all, while 32-bit processors (68020,
80386, and 68000) will show their true
performance.

About register variables: When bench-
marking its processors, Motorola would
like you to declare all character, integer,
long, and pointer variables as register
variables, since registers are a major fea-
ture of Motorola’s architecture. In con-
trast, Intel would like you to avoid all reg-
ister variables when benchmarking,
because registers are not a major feature
of Intel’s architecture.

Rather than yield to either pressure
group, I believe that you should perform
the benchmarks both with and without
register variables, publish the values, and
let the readers decide whether they will
use register variables in their application
programs.

E. Stanbury
Lakemba, Australia

Applauding Ada

It is unfortunate that Joel West’s book re-
view of The World of Programming Lan-
guages (June) was filled with anti-Ada
propaganda. Ada is a registered trade-
mark of the U.S. Government (Ada Joint
Program Office). Mr. West applauds
Modula-2 for having extensible data
types, yet he fails to mention that Ada
does, too. He criticizes Ada for not hav-
ing spawned another language. That is a
strength, not a weakness. Ada is com-
plete; substitutions are not needed.

Mr. West did say nice things about Pas-
cal. But he failed to say that Ada is based
on Pascal. He claims that Ada is a ““huge
language.” Not true. It has only 63 re-
served words. COBOL, the world’s most
popular language, has almost 500.

Mr. West was upset that C was not
covered more thoroughly in the book.
That is because C is nothing more than

continued



INTRODUCING FAST FORWARD:
NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER.

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

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

CAN SOFTWARE REALLY
DO THAT TO SOFTWARE?

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

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

FAST FORWARD PERFORMANCE

[:l With Fast Forward . Without Fast Forward

dBase I

3.15 minutes

29.6 minutes
{Test: Add and delete 225 records}

WordStar 3.3

12 seconds
40 seconds

(Test: Move cursor to end of 46 page document)
Lotus 1-2-3

21 seconds
51 seconds

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

All tests done on 640K I1BM PC, 20 megabyte hard disk and
floppy drive. 320K RAM allocated to Fast Forward.
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THE MCRE 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 60-DAY
i i MONEY-BACK
it'll be going fast. GUARANTEE

*In [llinois: (312) 472-6659

Mark
[lm, Williams

Company
1430 West Wrightwood
Chicago, lllinois 60614
Fast Forward runs on IBM-PCs and

100% compatibles, Not copy protected 8
© 1987, Mark Williams Company
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warmed-over PDP-11 assembly lan-
guage. Ada was designed with these over-
riding concerns: efficiency, program re-
liability and maintenance, and
programming as a human activity. I have
used Ada for several years. I think that it
is elegant, well-designed, and fun.
Mark Fowler
Huntington Beach, CA

Calculating Pi

John T. Godfrey’s letter (May, page 20)
describes a very clever algorithm for
computing pi by means of calculating the

LETTERS

perimeter of the inscribed/circumb-
scribed regular polygons of 2" sides.
While his version of this algorithm is
very cleverly formulated, using ratios of
successive circumferences as it does, the
basic idea is, as he suspects, not new. In
fact, it is due to the genius of Atfchime-
des, who used it over 2000 years ago to
obtain estimates of pi correct to three dec-
imal places. This is doubly remarkable
since the mathematics of Archimedes’s
time did not have the algebraic or decimal
notation that we now enjoy.

One of the reasons this algorithm is not

used very often is that it neither uses cal-
culus nor is particularly fast in its conver-
gence. Therefore, it is not taught in calcu-
lus courses, nor is it used in research-
level pi calculations. Perhaps the most
rapidly converging series for pi is the fol-
lowing, due to'S. Ramanujan:

L VB B @l (103+26390m)
T 9@01'2-::,, n!)* 396+

At the moment, the most rapidly conver-
gent method of calculating pi is not by
series, but by an iterative method using
Gauss’s arithmetic-geometric mean. The

: S

Cpu Mother Board
Assembled in U.S.A,

2 MB Memory Board

Intel iISBC 386/MEM 020 Compatible
Assembled in U.S.A.

Power Supply

Fortron FC5192
U.L. Listed <
{CSA/UL Model Available)

‘U—l:ﬂ;-d.u-_WI \}
| o e
A RARAN

- FE———

Keyboard
Maxi-Switch 101-Key Enhanced

Fortron

80386
Beats the

~ =R you need!

Systems

Fortron provides
more of the features

Compare Our Standard
Features

* intel iSBC 386 Compatible

¢ Standard 2 MB Memory (Expandable
to 16 MB)

¢ 2 x 32 Bit Wide Data Bus

¢ Supports 80287 Math Coprocessor

o Supports 80387 Math Coprocessor

¢ On-Board 2 serial/1 parallel port

Applications

Compatible with IBM PCJAT™ Iideal for
CADICAE/CAM/CAT workstations,

network file servers, multi-users
UNIX/ZENIX.

Order the complete system or Individual
components.

Corp. accounts and VARS welcome, too.

~N\A

FORTRON

2380 Qume Dr. Ste. F
San Jose, CA 95131
Ph: (408) 432-1191
TX: 559291

FX: (408) 432-1303
Intel ISBC 386 is a registered trademark of intel Corp

Hours: Mon.-Fri
7am.-6p.m PST
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method is due to J. M. Borwein and
P. B. Borwein (SIAM Review 26, 1984,
pages 351-366, and BIT 26, 1986, pages
123-126). A nice discussion can also be
found in The College Mathematic Journal
(May 1987, pages 230-235).
[ Mark Bridger
Boston, MA

John T. Godfrey’s letter on a formula for
pi (May) is more accurate than the formu-
la I derived, but it is based on the same
principle. Mine may be easier to do on a
hand calculator, however, because only
one variable is used.

Starting with a 0, add 2 and take the
square root. Keep adding 2 and taking the
square root for the desired number of it-
erations, but on the last one subtract the
number from 2. Multiply the result by 2

| to the nth power, where n equals the num-

| ber of iterations. On my Hewlett-Packard

11C, the answer for n=8 is within
| 0.0007 percent of the true value. For

n>8, the answer is less accurate due to
\ round-off error.
Frank J. Wilson
Mill Valley, CA

| FIXES

|
| Hidden Flaw
BIX now contains an article by Peter J.
Becker called “Writing Interrupt Service
Routines for the IBM PC in Turbo Pas-
cal.” It corrects one shortcoming in the
article *“Concurrent Programming in
Turbo Pascal” by Mukkai S. Krishna-
moorthy and Snorri Agnarsson (April).
The techniques in the latter article are
valid, but the implementation of an inter-
rupt-driven tick counter in listing 8a (on
page 133 of the April issue) has a hidden
flaw: It crashes the IBM PC if you inter-
rupt the main program with a Control-C.
The BIX article shows how to correct this
I shortcoming and further explores the
topic of running interrupt-service rou-
l tines from Turbo Pascal. ®



2 new monitors
for the System /2.

2 good to be true.

Some people shy away from tech-
nological change. But at Amdek®, we look
upon change as an opportunity.

And now that there’s a new generation
of PC’s, we have the opportunity to intro-
duce you to 2 new monitors from Amdek -
the 732 color and 432 monochrome.

The meticulous details.

From the beautifully styled cabinet to
the flicker-free screen, these new monitors
are unmistakably Amdek.

Text so sharp, you’ll think your news-
paper is blurry by comparison. Graphics so
colorful, you'll have a tough time trying to
think of a hue you can't incorporate.

And because the Amdek 732 and 432
are compatible with IBM™s new Personal
System/2™ Video Graphics Array (VGA)
and MultiColor Graphics Array (MCGA),
the image of all your programs will look
better than you’ve ever imagined.

The 732 allows you to choose from a
palette of over 256,000 colors—up to 256
colors at once. And the text switch delivers
clear single color text for word processing.

The black and white of it.

For the ultimate in monochrome, the
432 features a large 14-inch flat surface
screen that projeets visually larger black type
against a high-contrast white phosphor
background. The impression is more like ink
on paper.

Combine these features with our non-
glare screen and tilt/swivel stand, and you’ll
see that Amdek has thought of everything.

Then compare our monitor price
against other maonitors compatible with the
System/2.

‘We think you’ll enjoy that benefit, 2.

[ ]

s ALMDEK

Clearly the finest in monitors.

1901 Zanker Road, San Jose, CA 95112 Phone: 800/PC-AMDEK (800/722-6335) FAX: 408/436-8187
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While the DAISYWHEEL
shoots blanks...

Ay
3
]
<

N

Mr. Tad Davis 3
2901 S. 14th Street
Philadelphia, PA 19147

July 27, 1987

Dear Mr. Davis,

Here at Painter, Parker, and Mullen we applaud your ambition to retire at age 50
with the resources to travel at least six months of the year.

We also think you're asking a lot of your current investments. Here is one idea
we have on how to changd that.

Your present portfolio is 36% blue chip stocks, 39% in a mutual fund invested in
the Pacific Besin and the balance in preferred stocks (CHART 1). Value as of
6/10/87: $100,000.

Considering your age rieh*+ 0w and your goal, we recommend shifting your

portfolio into ~- pewarding, but more risky investmerts (RISK/REWARD
ANATYST™

el

a‘ urces into a mutual fund for income-producing
\ Pesources in triple tax-free munieipal bonds or
bonds.

Then split the remainder into three

fectly olear and that your new investment picture
T you need anything cleared up, don't hesitate to

W o ! O Tk it

'; L C. Peter Painter
e Certified Financial Planner

REGISTERED TRADEMARKS: OKIDATA, Oki America
Inc., Marque deposee de Oki America, Inc.; Laserjet and
LaserJet Plus, Hewlett-Packard, Inc. TRADEMARKS:
LASERLINE, Oki Electric Industry Co.. Ltd.; LaserControl,
Insight Development Corp.
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...the OKIDATA LASER
hits the marlk.

®
BULLSEYE INVESTMENTS |

Mr. Tad Davis I

2901 S. 14th Street

Philadelphia, PA. 19147 July 27, 1987

Dear Mr. Davis, ;II Witha daisywheel you waste

- o

a lot of time plugging the holes
At Bullseye Investments drawing a brighter investment picture doesn't mean doing it 2 :
"by the nuymbers." Sometimes ygu have to take risks. Take your goal of retirement at . Inyour ideas.

age S0. It's ambitious, but it's possible. But with the new LASERLINE™6
from OKIDATA you can grab your
reader’s attention right away.

Make your letters more effective
by using graphics. Call attention to
your hot topics with 15 built-in
wecacre type fonts. And add emphasis to

- your most important ideas with

Your assets and investments as of 6-10-87, were about $100,000. Considering your
dream, we recommend the following adjustments:

PRESENT PROPOSED

REAL ESTATE !il -

Ay o R

4- underlining, boldfacing and italicizing.
Shift your money from blue chips, preferred stocks and mutual funds (FIG.A) and into Thanks to the LaserControl™disc
real estate, triple tax-free municipal bonds, specialized mutual funds and gol - “
Stocks(FIG.B) you get with it, you can do it all

. using software that’s probably
sitting next to your PC right now.
The OKIDATA LASER is
compatible with LaserJet® and
LaserJet Plus® software. And it’s
very affordable. You can own it for

semar® 2 OM-“OmMEOFV

FIG. C about what you’d pay for a good
Naturally, your risks are greater. However, so are your rewards. Roughly 300% more dalsywheel. Get the three-user

interest and appreciation.(FIG.C) I'll call soon to review your portfolio in detail.

module and you've got economy
m 61 W no daisywheel can match.

NG e d So see your OKIDATA dealer

Cenified Financial Planner tOday. Orcall 1'800'OKIDATA,

- Ext. 22, for the name of the dealer
nearest you.
Stop shooting blanks and start

hitting the mark with an
OKIDATA LASER.

1040 Archer Road [J Target, PA 17070 [ (717) 828-5555

OKIDAIA

an OKI AMERICA company
We put business on paper.
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MicroCom Systems

OUTSTANDING

SOFTWARE

For IBM PC's and Compatibles

| 5350 PER $3OO PER
l DISK DISK
SMALL QUANTITIES FOR TEN OR MORE
$1 OFF § OISKS OR MORE WITH THIS COUPON
l BUSINESS 1—EZ-Forms business form genera-
tion, compietion and printing program
CAD 1—Altamira, a 4 color object oriented draw-
ing program. Color required
B & COMM 4a,b,c.0,e—(5 disks) RBBS Bulletin
Board System 14.10
DATABASE 1a,b-—(2 disks) File Express menu
driven general purpose dalabase 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
GAMES 2—Qubert, 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
Colossal 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 13,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—Compiete Pascal inter-
preter/compiler. Great for learning Pascal!
ORGANIZER 1—DeskMate, a Sidekick clone. and
the Judy calendar program.
(71 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 0OS utilities. A must!
' UTILITIES 2—More invaiuable DOS utilities. Too
many to list here!
UTILITIES 3—A comprehensive set of debug-
ging and diagnostic utilities.
I NEW RELEASES/UPDATES

I [ CAD 2a,b—(2 disks) An advanced 20/30 draft-
ing prog. 640k and color required
I @ COMM 1a,b—(2 disks) Version 2.4 of the ever-
l popular Gmodem comm. program
Z COMM 2a,b—(2 disks) Procomm 2.42, an ex-
cellent modem program with terminal emulation
) EDUCATION 2—Learn the Presidents, Staies
{and capitals) and more. Color required
EDUCATION 5—Learn Origami, the Japanese art
of paper folding. Color required
FINANCES 3a3,b (2 disks) Express Calc 3.12, a
powerful spreadsheet program
] GAMES 8—Striker helicopter attack, and Risk,
world domination. Color required
GAMES 9—EGARisk, the game of worid 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), Backgammeon,
and Wheel of Fortune. Color not required.
GRAPHICS 1—Record and play back screen
images! Excellent for demo, etc. Color required.
INFQ 23,b—(2 disks) Zip-Phone, national
areacode/ prefix to zip-code cross reference
"] LANGUAGE 3a,b—(2 disks) The AB6 2.18 macro
assembler and debugger
7] SHELL 4—Automenu and HOM Il 4.04 hard disk
menus. Create custom full-screen menus.
UTILITIES 5—Utilities for formatting. parking,
and optimizing hard disk drives.
UTILITIES 6—Advanced utilities including Dpath, I
Esc. Hotdos, Resident program utillties
| O UTILITIES 7—More Advanced utliities including [
MasterKey (undeletes files from hard disks).
B = WORD 12,b—(2 disks) PC Write 2.71, a power- |}
ful word processing system, w/spell checker
Catalog available, add $2. 3.5" format add $1/disk.

|
MicroCom Systems Costof ltems l

BY-10/87

—

J

'~
o3

a

N

~N

3673 Enochs Ave. Ship/Handling _$1.00
Santa Clara, CA 95051 CA Res. Tax __
408-737-9000 Total Enclosed

{415) 325-6500
I M-F Tam-9pm
Sat-Sun 8am-Spm

CE L T
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CHAOS MANOR MAIL

Conducted by Jerry Pournelle

Letter from Europe
Dear Jerry,

Right now, I am trying to decide just
how badly I want (or need) to access BIX
and other U.S. public networks. Would
you like to know how much the Bundes-
post charges for transatlantic data traffic?
I could really eat up my paycheck if I get a
modem (charges) and an account on the
German Datex-P network (charges) and
move data (more charges).

People need information in order to
know enough to ask questions to get more
knowledge. Vicious circle, right? Read-
ing the “Best of BIX,” I get tantalizing
glimpses into what by now must be a con-
siderable knowledge base. Having it just
out of my grasp is really frustrating. But
the question is still there. In reality, the
people who run (and price) the systems
are controlling who has access to them.
Set the price for correct information high
enough, and no one will be able to use it.
At that point, who is really in control of
society and public opinion?

The French program to put a terminal
next to every phone is progressing well.
At last report, about 50 percent of private
homes had the devices installed and oper-
ating. Now the French have to deal with
the next step: how to police the abusers
while providing the expected level of ser-
vice to responsible subscribers. Remem-
ber when CB radio got so popular so fast?
The service became saturated with fools
and idiots, so much that legitimate users
gave up. Soon, just about everyone quit
using it. Now, so I am told, CB radio is
tolerable once again.

The French are seeing an analogy to
this in their public network. The seamy
underside of society has reared its ugly
head in the form of obscene conferences
ranging from simple requests for hetero-
sexual liaisons to bestiality, kiddie porn,
and neo-Fascism. As it should be, the na-
ture of the network software ensures the
relative anonymity of the user. Since
there is no restriction on who can enter a
conference, young children and the not-
quite-sane have equal levels of access.
The whole ugly specter of censorship and
who is capable of judging the competence
of another human being is involved.

I have no doubt that the French will be
able to sort out an enlightened solution.
But as conferencing systems grow in the
United States, you are sure to experience

many of the same problems. The differ-
ence in the United States is that some of
the less tolerant groups will attach their
vision of society to a religious (or politi-
cal, or whatever) banner and do their best
to shut down the systems that offend their
sensibilities. Their fear of the future will
force them to act so, rather than face the
ultimately liberating and civilizing (we
hope) influence that increased knowl-
edge brings.

Working for a German firm, I am get-
ting a good taste of the computer angst, or
fear, that exists here. Not to beat this un-
pleasant issue to death, but the German
people do know what national socialism
could have done had today’s computer
technology existed in 1936. As a result,
every database (public, private, or gov-
ernmental) that is in machine-readable or
-sortable form is subject to constant scru-
tiny. The holders of the database must
continually justify the existence of the
records.

Charles Kuhlman
Mannheim, West Germany

Thanks for the update on conditions in
Europe. We think BIX is a bit overpriced
here! You have my sympathies.

It will be interesting to follow the
French experience with networking.
Thanks again.—Jerry

WordStar 4.0 Flaw
Dear Jerry,

I recently received an update from
WordStar 3.3 to WordStar 4.0 and found
a very serious flaw in it.

When using WordStar 4.0 to generate
source code for BASIC programs, the
line-drawing functions Alt-F1 through
Alt-F10 must not be used. Attempting to
use such source code will totally lock up
the computer, requiring the machine to
be powered down to restore control. This
is also true if the line graphics are gener-
ated using the Alt key plus a three-digit
code. The computer will lock up when at-
tempting to read the source code.

An examination of the code generated
using the line-drawing graphics of Word-
Star 4.0 shows that the hexadecimal
codes generated are different from those
generated when using the line-drawing
graphics codes of WordStar 2000 2.0.
The graphics codes generated using

continued



Automatic Backup Protection

... From Top-Notch Everex SCHEDULER™

8 Automatic Scheduler™ for unattended backups ® Tape sequence management recorded on the tape

B File restore from image backup or file backup B Menu-driven hardware configuration guide

® Backup across networks (using logical image or file-by-file) ® Backup any disk whether formatted for DOS or not

B Physical image backup/restore of local disks B Escape to DOS while in backup/restore operation

® Logical image backup/restore of local or remote disks ® File selection from directory listing or command line

® File backup from any local or remote disk of any file size 8 Context sensitive on-line help SISTAY

B File-by-file and image backup on the same tape ® Dynamic display of tape status /C \

B Muitiple tapes to support unlimited backup capacity B Multiple windows (nestable and movable) °.;,) /4
® Multiple datasets for multiple backups on the same tape B Extensive diagnostics “oRmx

Utilize the features. Compare the
performance. Count on our commitment
to Excellence. Enjoy the Everex
Protection TODAY?

For the name of your nearest EVEREX
dealer or more information, call us.
Remember...

We're EVER for EXcellence™

1-800-821-0806

in US.

1-800-821-0807

in California

$§775 Excel Stream 20 Internal  $1195 Excel Stream 60 Internal 51335 Excel Stream 60 External

$885 Excel Streany 20 External  $1295 Excel Stream 60 External

48431 Milmont Drive, Fremont, CA 94538
415-683-2100

EVER for EXcelience
EVEREX. EVER for EXcellence. Stream 20/60/60-8 and Scheduler are trademarks of Everex Systems. Inc.. © 1987 Evercex Svstems, Inc. All rights reserved
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CHAOS MANOR MAIL

WordStar 2000 work correctly with
the BASIC language.
Thomas S. Cox
Greenville, SC

Thanks for the info. I confess I don't
use WordStar as a programming editor; |
prefer Brief or First Time. —Jerry

Praise for Pascal
Dear Jerry,

Your short remark about FTL Modula-
2 in your February column made me
think of my own experience with various
programming languages. As a student in
computer science (we call it “Informa-
tik’), my first computer language was
Wirth’s Pascal. Maybe I’m a little short-
sighted, but I think Pascal and its follow-
er, Modula-2, are the best general-pur-
pose programming languages. Thanks to
Turbo Pascal, they’re even suitable for
quick-and-dirty little programs for one-
time use. I have never learned BASIC,
and I don’t intend to. Seeing those silly
line numbers and that ancient subroutine
call scheme, I cannot understand why
BASIC could survive.

Okay, current implementations give
you very powerful functions, but it’s all
spaghetti because the concept of BASIC

is spaghetti. Unfortunately, a great deal

of serious (commercial) PC program-
ming continues to be done in BASIC.

Manfred Jeusfeld

Aachen, West Germany

Well, BASICs are getting so many fea-
tures that it’s hard to tell some of them
Sfrom Pascal except that BASIC has easier
string-handling functions.

I agree, though, that if you have Turbo
Pascal or FTL Modula-2, you don't need
to learn BASIC in the first place. —Jerry

Stow the Nets
Dear Jerry,

I was appalled at your column in the
April BYTE. Has what I’ve known and
loved as personal computing gone the
way of all silicon? Far be it from me to
define what is or isn’t personal comput-
ing, butI hardly think the vast majority of
lowly mortal users can relate to the vast
Olympian network you describe. I mean,
you do get every piece of hard-/firm-/
software under the sun for the asking,
and it’s great that you can link them all
together, but other than yourself and a
few very large corporations, who could
possibly afford this?

Perhaps I’ve missed the bus. Most

home users I know make do with one ma-
chine. If most companies are smart, it
would seem to me that they ought to stick
with one computer maker and go with its
local area networks, terminals, or what-
ever—this would at least be simpler.

On the whole, I really like your col-
umn (and your science fiction), but I
really think this sort of thing should be
filed away under Possibly Productive Er-
gonomic Esoterica. Let’s get back to
helping The Rest of Us.

John J. Ross
New York, NY

The PC Arcnet isn't that expensive,
and by using a PC or clone as the control-
ler for a powerful system like the Compu-
Pro, you can get quite a lot done. Agreed,
itisn't for everyone, but surely we 're still
in the price range of microcomputers?

I agree, I have a great deal of equip-
ment around here, and some of it is pretty
advanced, but it has been my experience
that today’s expensive start-of-the-art
equipment is tomorrow’s required sys-
tem, after that it becomes obsolete. A lot
of people have been touting 1987 as the
year of the LAN; surely I can be forgiven
for experimenting with networks? After

continued

HARMONY COMPUTERS

2357 CONEY ISLAND AVE., (BET. AVES. T & U) BKLYN, NY 11223

ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 — INFORMATION 718-627-8888

{:} 2z NOADDITIONAL CHARGE IBMPS IIMODEL 50 $2649.00 PANASONIC 1080 | $149.00
o ey FORCREDITCARDS STARNX-10 $149.00 COMMODORE 64C $148.00
Appie Image Writer || 454 Star NP 10 134
Brother HA 20 329 “PRINTER CIALS” Star NX15 289
Brother 1509 359 Star ND 10 259
Cmizen 1200 159 Epson LQ 1000 Onidata 182 228 Star ND 15 399
Citizen MSP 10 259 Epson FX 86E 308 Onidala 192 Plus 309 Star NB 2410 429
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CHAOS MANOR MAIL

all, the motto is, “One user, at least one
CPU..."—Jerry

Macintosh II Looks Good
Dear Jerry,

I just read a product preview of the new
Macintosh II. My previous gripe with the
Macintosh was its lack of color capabili-
ty, expandability, MS-DOS compatibil-
ity, and its small screen size.

The color capability issue is, admitted-
ly, a personal preference of mine. Ex-
pandability is necessary since personal
computers still require modifications to
the base unit to suit individual prefer-
ences. MS-DOS compatibility is neces-
sary since we are reluctant to trash all our
software for a new machine. As for the
small screen size, I have the same gripe
as you. A small screen is a crime on the
eyes.

The new Mac II solves most of these
problems, and in addition it adapts a use-
ful bus architecture, the NuBus, and rele-
gates most of the graphics and sound-
thrashing to hardware, where it should
be. The system looks to be the dream
machine I have always wanted: a VAX-
like microprocessor (68020), excellent
color graphics, expandable architecture,
and a good software base. Now, if the

price were below $2000, I'd suck one up
in a minute.

David Nakamoto

Pasadena, CA

We 're in agreement on just about every
point, especially on software investments
Jorcing us to get DOS compatibility.

They tell me I'll get a Mac Il Real Soon
Now. I sure hope so; I've been impressed
with all I've seen.—Jerry

Undocumented Feature
Dear Jerry,

After many phone contacts with AT&T
regarding a problem I found with its ver-
sion of MS-DOS, I received a letter ex-
plaining the source of difficulty and the
proposed corrective action to be taken (if
any/if needed/if ever). It reads:

Thank you for reporting the inconsis-
tency between the AT&T and IBM
versions of MS-DOS, in dealing with
interrupts while in a batch script. The
inconsistency is due to an undocu-
mented feature of the IBM version,
and could therefore be changed by
IBM at any time. Therefore, before
any changes are made, if any changes
are made, the problem will have to

undergo further review. If a change is
made, it will be included in a future
release of MS-DOS.

Jim Sorrells
Somerdale, NJ

Yeah. Wow. Thanks for showing it to
me.—Jerry

Not-So-New Keyboards
Dear Jerry,

Regarding your comments in the April
BYTE on the “new” keyboards for IBM
PCs and clones, let’s give credit where
credit is due. DEC Rainbow owners have
been noting with irony that these key-
boards look suspiciously like the LK201
keyboards that came with their
computers.

Now that DEC is backing out of the
microcomputer business, maybe we’ll
start to see other “advanced” features,
such as true scrolling, crop up on other
machines.

Carl D. Neiburger
San Jose, CA

DEC tried as hard as it could to alien-
ate the micro community, and lo! it suc-
ceeded nicely. —Jerry &

LONDON?

@ FIRSTFOOTHOLD IN EUROPE?
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SUPPORT?
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ADVICE?

e )
WE'LL BE YOUR BUSINESS-BUILDER - UK/EUROPE

€ SERVICEDHI-TEC OFFICE NEAR

Corporate Software is able to provide you and your Company with a wide range of cost-effective services which
will enable you to commence (or increase) your penetration of the U.K. and European Marketplace. The range of
our Portfolio includes: the provision of serviced office facilities on shortand medium term with Telex, Fax,
Networked PC’s and conference rooms; trained technical support staff toc handle your European support
commitments; professional sales lead handling and follow up; PR Marketing and Advertising guidance; plus a
comprehensive consultancy service for use when setting up a UK or European operation.

Located in the heart of England’s Thames Valley, only 25 minutes from London’s Heathrow airport and 4 miles
from the main M4 expressway, we are ideally positioned.

Whether you’re already selling in Europe but want to increase your penetration, or want to get going butdon’t
know how, or want to move forward but without a major cost commitment, Corporate Software can help.

Contact David R. Moore, Vice President Corporate Services, for further information.

CORPORATE SOFTWARE

Corporate House, Horseshoe Park, Pangbourne, Reading RG8 7JW, U.K.
L Tel. (U.K.)(07357) 5361 Telex 8950511 (Quote ‘13189001°) Dialcom 79:WA1034 Fax(07357)5396

€ PROFESSIONAL FOLLOW-UP OF
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49 GUIDANCE ON SETTING UP A EUROPEAN
OPERATION?

€ DISTRIBUTORINTRODUCTION AND
PERFORMANCE MONITORING?

_
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We Do Windows

Choose from a Complete Family of Windows
compatible Graphics Applications.

Micrografx is the
premier developer of
graphics applications
compatible with Microsoft
Windows. And Windows
DRAW, Windows GRAPH,
and In*a*Vision are
recognized as the leading
graphics applications in the
industry.

Windows DRAW is a busi-
ness drawing and presenta-
tion graphics program,
which includes over 1000
predefined clip art images.
Windows DRAW was rated
as the number one free-form
graphics program by Soft-
ware Digest (Dec., 1986)
and is sold internationally
by Microsoft.

Windows GRAPH is a business graphics and charting program. and is
the newest member of the Micrografx family. With Windows GRAPH,
you can create an unlimited variety of area, bar, column, line, pie,
scatter, combination, and table graphs. Use existing spreadsheet data
or enter data directly to create a stunning array of two- and three-di-
mensional color graphics. Then enhance your charts with free-form
drawings, multi-font text and clip art.

In*a*Vision is a powerful, easy-to-use Computer Aided Design (CAD)
program. In*a*Vision was the first Windows-compatible program and
according to PC Magazine (June, 1987), "In*a*Vision is still the best
Windows-specific application.” In*a*Vision is ideal for design profes-
sionals. Whether you are creating complex technical drawings, sche-
matics, flowcharts, floor plans, organization charts or designing your
own new Kitchen, In*a*Vision makes your job easier.

Each Micrografx application
is compatible with Microsoft
Windows. And compatibil-
ity with Windows today
guarantees an easy upgrade
path to the Windows of to-
morrow.

With Windows, each Micro-
grafx application can run in
a window simultaneously
with any other Windows ap-
plication. And Micrografx’
applications are data com-
patible with all other Win-
dows applications through
the Windows Clipboard. A
common user-interface, pull-
down menus, mouse sup-
port, shared device drivers
and our common “object-
oriented"” file structure gives
you consistent ease-of-use
and top-quality output. Our PostScript and PageMaker compatibility
means that all of the graphics you create are perfect for desktop and
professional publishing.

In addition, Micrografx offers Windows ClipArt with over 1000 busi-
ness-oriented images and CAD ClipArt with over 1000 images from
the architectural, electrical, chemical, and mechanical engineering
fields. And through Windows CONVERT, your graphics are fully
compatible with the AutoCAD data exchange format (DXF).

For additional information about how to put Micrografx to work for
you, call your local authorized dealer, or contact Micrografx toll-free,
at 800-272-DRAW (in Texas 214-234-1769) or write to Micrografx
Inc., 1820 N. Greenville Ave., Richardson Texas 75081. Call today
and let Micrografx take the dirty work out of doing Windows.

MICROGRAFX

The Picture of Success

Supports the IBM AT standard

Supports the new IBM PS/2 standard
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ALLIT LACKSIS

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 r200c|

II“ . .

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  roretters sevemcolor graphics ridges. And full com-
on all the work an office T e b et bt e patj_bj_]jty 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 Far 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 full, one-year dot matrix printer is lacking.

limited warranty. And if you give
it normal care, it'll give you over

five 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.
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CO-STAR is a unique data storage subsystem containing cither an 80-megabyte or a 150-megabyte disk drive and a hard drive controller card with
a powerful difference: an on-board disk-management co-processor.

Fast Disk

Now you can get incredibly fast disk access
performance from your [BM PC/XT, AT or
compatible with Nestar's breakthrough
co-processor technology.

Co-Processing
Co-processing means that while your system
CPU runs applications without interruption
or memory overhead, CO-STAR runs invisibly
in the background with an array of sophis-
ticated disk-management functions, such as
1. File and disk space optimized for most
efficient retrieval
2. Intelligent buffering, dramatically
reducing disk access delays
PLUS
DOS 32 megabyte file size — limitation is
eliminated
Performs print spooling
Fast access SCSl interface connecting
up to 8 devices

Introducing An Exciting Breakthrough in Access Performance

Access Your Data 3.6 Times Faster*

Disk-Intensive Applications

CO-STAR can increase productivity up to
366 percent! — in applications like data
base management, accounting, CAD/CAM
and desktop publishing.

Complete System

CO-STAR subsystems include everything:
Top-rated hard disk drives
CO-STAR disk controller. 256K of memory
(expandable to 1 Mb) with a co-processor
Cabling
Easy installation software for DOS 3.X
User manual
Free 800-phone technical support

Don't miss out on our limited-time
introductory prices.

80 Mb CO-STARSystem ~ $1,495.00
Half Height Internal Drive

150 Mb CO-STAR System  $2,495.00
Full Height Internal Drive

To order, call us direct at

T 1.800-832-7274

8:00 AM - 5:00 PM Pacific Time

If you're not completely sa
CO-STAR system. return it to NE&

30 days for a full refund. A 12-month re
to factory, limited warranty.

To learn more about CO-STAR and how new
technologies have been used to deliver you
great disk performance, call or write today
for your free copy of

George Morrow's i
“11 Design Innovations l"‘g‘(;’js‘rT "
That Improve )

Disk Performance.

-

& Nestar Systems

A Member of the Business Network Systems
Group of DSC Communications Corporation.
1345 Shorebird Way

Mountain View, California 9404 3-1339

*Based upon reading 1000 sequential sectors, one atatime. Full comparative tests using standard industry benchmurks are available upon request.




MICROBYTES

Staff-written highlights of developments

in technology and the microcomputer industry.

Optical Storage Growing Up, Facing the

Magnetic Challenge

No one ever said making an optical

disk was easy, certainly not manufactur-
ing experts at a recent conference on
optical drives and media. As Richard
Zeck, of Rothchild Consultants (San
Francisco), explained, you have to worry
about things like the multiple layers

of adisk matching both optically and
thermally and tracks only 1 micron
wide, 10 to 15 times narrower than with
magnetic media.

Richard Gardner of 3M Company
(Vadnais Heights, MN), a major North
American producer of optical disks,
described 3M’s manufacturing process
as having more than 1000 separate
steps per disk, 475 of those steps in the
thin-film deposition process alone.

The most critical factor, at least from
3M’s perspective, is the implementa-
tion of on-line diagnostic devices that
measure key observable parameters,
such as bonding and lamination and han-
dling. *“Testing must occur inside the
system as the product is being made,” he
said. “The only thing you learn from
downstream testing is that what you just
made is garbage.”

According to Gardner, the 3M op-
tical disk manufacturing line is moni-
tored by a single person, the control
operator, who watches each step of the
process for each disk. With each
step, data is sent back to the operator,
who then analyzes that data using a
mainframe computer. Modifications can
then be made during the manufactur-
ing process. *“We know while a disk is
being made whether or not it is any
good,” Gardner explained.

Frans Carpay, director of manufac-
turing for Philips and DuPont Optical
Company (Nieuwegein, The Nether-
lands), explained that it now takes 7
minutes to make a disk (“In one end
of the line, you put in granulate; at the
other end is a disk”) and that overall
production yield is 25 percent greater
than with first-generation techniques.
Carpay stated that the company current-
ly produces blank disks that can be
sold to customers for between $1.60 and
$1.70 each.

Even though the optical storage in-
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dustry is still in its infancy, said Zeck,
it’s mired in a period of transition.
“There will be at least three, maybe
five, generations of products,” he

said, “and we are only in the first gener-
ation.” Zeck said that by the 1990s,
“Optical storage will be a very large
successful market.”

Zeck described several trends he
sees developing in optical memory, par-
ticularly the emergence of 5 % -inch,
half-height drives. “There’s no question
about it,” he said. ‘A majority of the
optical drive manufacturers will be mak-
ing 5 %- and before long 3%2-inch
units that are half-height because this is
what the market wants.”

Developments like holographic op-
tical elements, higher power laser diodes
(which use shorter wavelengths and
diode arrays), better position sensors,
and single-element molded aspheric
lenses have enabled manufacturers to de-
sign smaller drives that have multiple
heads, Zeck said. He explained that in-
novations like diode lasers with
shorter wavelengths will make doubling
of the bit and track densities possible,
effectively quadrupling the storage ca-
pacity, while laser diode arrays will
permit multichannel read/writes. Some
of the laser diode arrays may also in-
corporate fiber-optic arrays.

Zeck predicted such innovations
will gain widespread use in the next
three years; we'll also see optical
drives with 30-ms access times, he said.

Zeck doesn’t discount magnetic
storage altogether, however. He sees the
*“‘continuing evolution of magnetic
technology, which annually improves in
both capacity and throughput and de-
creases in price” as one of the most for-
midable challenges optical storage
must overcome. In many environments,
magnetic storage is still more cost-
effective than optical storage, and sys-
tems like Konica’s high-capacity 5 %-
inch disk drive continue to make it tough
on optical devices. In addition to high
costs and sometimes low performance,
Zeck said. the biggest problem for
optical storage is both the lack of stan-

continued

Nanobytes

Amid all the glittering graphics
technology at SIGGRAPH-87, we
found a humble new device for
controlling screen images. Called
the Spaceball, this tangerine-
size unit, mounted to a molded
base, is filled with force/
motion sensors; when you twist
the ball, the sensors read the
direction of the pressure and rotate
the image on the screen ac-
cordingly. Push on the ball and
the image recedes into the
background; pull it and the image
moves into the foreground. The
pickups are filtered to eliminate
the first 10 percent of motion.
Inventor John Hilton said that be-
cause the Spaceball has its own
processor, it can be software-con-
figured to work with any sys-
tem or application. Spatial Sys-
tems (Milsons Point, Australia)
is testing the device now; at press
time, it wasn’t yet being mar-
keted. . .. The Software Link
(Atlanta) sounds pretty sure of
its PC-MOS/386 operating system |
for 80386-based machines.
The company says that if a com-
mercial application or utility
doesn’t run under its OS, it will
work with the developer to fix
the cause of incompatibility. If
they can’t correct the problem,
the owner can return PC-
MOS/386 and get a full re-
fund. ... Mercury Computer
Systems (Lowell, MA) showed
at SIGGRAPH an add-in board
for IBM PC ATs engaged in
computation-intensive work. The
MC3200 Micro-Supercom-
puter, built around the Weitek
8032 chip set, uses three 32-bit
processors to handle program se-
quencing, integer processing,
and floating-point operations.
Mercury claims performance
of 5 to 25 times that of an
80386/80287 combo. With 2
megabytes of RAM, the board
costs $8000; the software de-
continued
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velopment package is $8500. . ..
The Semiconductor Industry
Association (Cupertino, CA) has
appointed five scientists to an
advisory panel that will study the
possibility of doing a study on
possible health hazards of working
in a chip fabrication plant. The
head of the panel said it will first
try to find researchers inter-
ested in doing an epidemiologic
study of workers at semicon-
ductor plants. . . . MIT’s Randall
Davis told a group of manufac-
turing planners that factory auto-
mation won't save much

rmoney on the assembly line but
will have an impact at the in-
ventory level, where there’s more
room for cutting costs (he said
that only 5 percent to 10 percent
of a factory’s resources are-de-
voted to assembly). Davis specu-
lated that robots and expert
systems may have their biggest
impact on middle managers.
“Maybe the real consequence of
factory automation will be in
thinning management ranks, since
these are the people who have
typically dealt with inventory and
accounting, areas that will

need less management in the
future.” . .. TokiAmerica
Technologies (Irvine, CA) will
soon start shipping its wire,
which contracts, just like muscle
tissue, when current is applied

to it. Called BioMetal, it’s a
nickel-titanium member of the
shape-memory family of alloys.
According to a company execu-
tive, one disk drive maker is ex-
ploring BioMetal’s use as a re-
placement for the solenoids and
small electric motors that raise
and lower the drive's read/write
heads. The metal doesn’t emit

a large magnetic field. Another re-
searcher reportedly has used

the wire in a robot arm to probe
integrated circuits . . . . Data
Technology (Santa Clara, CA)
says it will come out with a
smaller, less expensive model of
its CrystalPrint VIII, a page
printer that uses a liquid-crystal
shutter. The CrystalPrint IX

will print six pages per minute and
will be priced *“at the bottom of
the market.”
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dards and the lack of an industry
leader. “The very diversity of optical
storage options is perhaps its biggest
negative,”" he said. “IBM’s announce-

ment of its 3363 {optical drive in
April] was very important, but we’re
still waiting for the overall breakout
type of leadership that’s needed.”

The Minicomputer: An Endangered Species?

“Taking aim" might be the best way

to describe the combined Microsoft/Intel
position regarding the future of
80386-based personal computers run-
ning the Xenix operating system.

Both Steve Ballmer, vice president of
system software at Microsoft (Red-
mond, WA), and Claude Leglise, 86-
family marketing manager at Intel
(Santa Clara, CA), described an 80386-
based Xenix system as having power
that not only rivals a DEC VAX, IBM
370, or Hewlett-Packard minicom-
puter but that outperforms those
systems.

“The top three contenders in the
minicomputer market,” said Leglise, are
the IBM 370, DEC VAXes, and an
80386-based IBM PC. ““All offer 32-bit
capabilities, a large address space,
and virtual storage architecture. How-
ever, a *386 today delivers more CPU
power than the IBM or VAX.” Ballmer
agreed, stating *386 Xenix is a multi-
user system that competes with low-end
VAX, an IBM System 36, and a Hew-
lett-Packard minicomputer more so than
it competes with DOS.” According to
Ballmer, the installed base of Unix/
Xenix users exceeds 250,000, mak-
ing it the largest installed base for multi-
user operating systems in the world.
“Some people don’t think 250,000 is a
very big number,” Ballmer said,

*“and it isn’t if you compare it to 10 mil-
lion DOS users. However, it is a very

big number if you compare it to the few-
er-than-100,000 VAX VMS installed
base.”

Both men lauded the standardized,
binary Unix platform the 80386 makes
possible. *No other processor or ar-
chitecture can make this claim,” boasted
Leglise, while Ballmer added that
“it’s a way of putting a level of standard-
ization into the minicomputer
market.”

According to Ballmer, Microsoft’s
operating system strategy is threefold:
DOS and Windows for real mode,
0S/2 for protected mode, and Xenix for
multiuser environments. “DOS and
0S/2 remain single-user systems,” said
Ballmer. *“We will use OS/2 to pene-
trate mission-critical markets like airline
reservation. systems.”

Paul Sribhibhadh, Microsoft’s
Xenix marketing manager, told Micro-
bytes Daily that Xenix sales “are
doing better than ever since the OS/2
announcement.” Ballmer said Micro-
soft has *‘never had a higher level of
Xenix development” than it does
now. According to Sribhibhadh, the
Xenix development team at Microsoft
consists of about 30 people.

Leglise, who noted that the 80486
won’t be available for quite a while, pre-
dicted that by the end of the century,
Intel “will deliver a chip that will
compete effectively against a
mainframe.”

Coprocessor Will Enhance Amiga Graphics

A prototype parallel imaging copro-
cessor board has been developed for the
Commodore Amiga 2000 by the Uni-
versity of Lowell (MA) Center for Pro-
ductivity Enhancement. Called the
Amiga Parallel Imaging Coprocessor,
the card is built around the NEC
wPD7281 Image Pipelined Processor
(ImPP), which executes at the rate of
5 million instructions per second. How-
ever, because the board can accom-
modate as many as seven ImPPs, an ef-
fective processing rate of up to 35
MIPS can be achieved. The board can
also perform DMA transfers of
images within 512K bytes of graphics
memory and within up to 8 mega-
bytes of system memory.

According to Georges Grinstein,

associate professor of computer science
at the University of Lowell, the board
is programmable and will come with a
development environment that in-
cludes an ImPP assembler, a run-time
support library, and an image-pro-
cessing library (filters, geometrical
operations, processing routines, and
so on). The board can be programmed
through the C run-time library or
through an imaging kernel system (also
developed by the University of
Lowell).

Grinstein said at SIGGRAPH-87
(in July) that the board would soon
go into production and would be
available in September for approxi-
mately $2000.

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. Jefferson 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 1snt.  In Europe: Nantucket Corporation (Europe) 2 Bluccoats Avenue. Fore Street, Hertford, Heits $G14 1PB Telephone 0992 554621.
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Some Researchers Concerned with Defense Funding of Al Projects

One of the most heated topics of talk

at the recent AAAI-87 in Seattle con-
cerned the role of the Department of
Defense’s Strategic Computing Initiative
(SCI) in Al research. Al researchers,
particularly those in universities who see
themselves as “antimilitary,” are

facing a real dilemma: They don’t want
their work used for military applica-
tions, but no one else seems ready to pay
the bills. The only realistic perspec-
tive, according to Rod Brooks, an MIT
researcher heavily involved in the
SCI-sponsored Autonomous Land Vehi-
cle (ALV) program, is to realize that
research results can be used for all sorts
of purposes and that a researcher can-
not assume responsibility for every even-
tual application.

Randall Davis, another university
researcher working on SCI-related proj-
ects, agreed, pointing out that many
of the algorithms being used with missile
systems were originally developed by
medical researchers. Jon Jacky of the
University of Washington concurred:
“You can never have complete control

over the results of your work.”

SCI, with its 1987 budget of slight-
ly more than $116 million, is a DARPA
(Defense Advanced Research Projects
Agency) program started by Robert
Kahn in 1983. SCI has four major
goals: to advance machine intelligence
technology, to aid in the transition of
this technology from laboratories to in-
dustry, to increase the availability of
trained scientiSts and engineers, and to
provide a broad base of supporting
research for advanced machine-intelli-
gence technology. General areas of
technology research include computer
vision, speech processing, natural-
language processing, knowledge-based
systems, integrated interfaces, archi-
tectures, and microelectronics.

More than one-third of SCI's 1986
$116.3 million budget was released to
university research laboratories; 26
percent was allocated for multiprocessor
system architectures, 20 percent for
applications (e.g., ALV), and 16 percent
for machine intelligence. Although
the 1987 budget will be cut to just over

$104 million, the 1988 projected
budget will be up to about $120 million.
Robert Simpson, the DARPA admin-
istrator responsible for overseeing SCI,
added that SCI is the funding source
for Al and computers within DARPA.
Questioned about the relationship
between SCI and the Strategic Defense
Initiative (SDI), commonly referred
to as the “star wars defense,” Simpson
pointed out that the two are not re-
lated; however, “technologies developed
by SCI are available to the entire De-
fense Department.” Simpson mentioned
that SDI researchers are very inter-
ested in the parallel computing architec-
tures at Carnegie-Mellon University
(see the story on the Warp Computer in
April’s Microbytes, page 10).
When asked why SCI funds could
not be turned over to a nonmilitary
agency, such as the National Science
Foundation, for distribution to univer-
sities, Simpson said “it’s unlikely”
that the DoD would agree to deliver mil-
lions of dollars to the NSF simply to
create the impression of “clean money.”

No LAN Is an Island, E-Mail Panel Says

The lack of intersystem connections
has been the single biggest obstacle for
electronic-mail users and vendors,
according to a panel of e-mail experts
speaking in San Francisco recently.

But one panelist, Richard Miller of
Telematica (Palo Alto, CA), said the
technical problems of “interconnect-
ing islands of communication” have
been solved so that users of one
e-mail system can send and receive
mail to and from users on other systems.
The problems that now exist, said
Miller, are primarily administrative.

“Within companies, the problem is
to convince the various parts of the orga-
nization that they really can talk to
one another,” said Miller. “Usually that
isn’t dealt with until a CEO finds out
he can’t send a message to the entire
company.” Peter Westwood, vice
president of Sydney Development Corp.
(Vancouver, British Columbia),
added that more than 80 percent of the
e-mail systems that serve the more
than 6 million active e-mail users in the

United States are capable of commu-
nicating with one another, but whether
or not they actually do is another
matter.

Muiller and the other speakers on
the panel credited the adoption by e-mail
vendors of the X.400 protocol stan-
dards with helping greatly to make inter-
connection possible. Those standards
are backed by the Electronic Mail Asso-
ciation and are now being considered
for adoption by the National Bureau of
Standards in the United States and by
Cen/Cenelec in Europe.

“We are at the point today,” Miller
said, ‘“‘where X.400 is no longer a
dream. Real services and real prod-
ucts are out there.” X.400 is a global
messaging interconnection protocol
that defines the envelopes and text for-
mat of message naming, addressing,
and routing schemes.

When asked about the implications
that X.400 might pose for broad-based
Unix systems like Arpanet, UUCP,
and others, however, Westwood admit-

ted it is unlikely that those systems
will adopt the X.400 protocol. Instead,
vendors, like Westwood’s company,
will be offering gateways to those
systems.

Russell Briggs, an e-mail consul-
tant and president of DA Systems
(Campbell, CA), agreed. “The Unix
systems work now,” said Briggs, *‘and
there probably will be little incentive
to adopt X.400. The alternative is to
provide gateways.”’ Briggs added that
implementing X.400 protocol is not
cheap and predicted that many e-mail
systems will turn to gateways or to ser-
vices like DA System’s recently in-
troduced DASnet.

DASnet is a service that allows the
exchange of electronic mail between
users of most of the major e-mail sys-
tems. With a DASnet, an e-mail user can
reach almost everyone who has an ac-
count on a public or for-fee system using
the mail system with which they have
become familiar, regardless of the
destination.

TECHNOLOGY NEWS WANTED. The news siaff at BYTE is always interested in hearing about new technological and
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track
of innovative uses of that technology. If you know of advances or projects that involve research relevani to microcomputing
and want to share that information, please coniact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX 10 Micro-
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458.
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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 floppies. 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.

3 .6 VB
Ko n AK The new vision of Kodak @
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Ideal Working Conditions

I you're looking for a high-speed laser
nrinter 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
envirorment. Whether it consists of a
productive single user, or a network of
multiple users sharing the workload.

PzgeLaserl2’s extended product life

feeders, combined with Pagelaserl2’s
standard cassette feeder, give you a paper
capacity of 750 sheets.

That’s 5€0 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-

might kelp to explain its hard-work ===~ cessed with no physical change.
mentality. At up to 1.2 million What's more, our optionzl
pages, it's three times more dur = = cews  proprietary envelope feeder
able than other laser printers. "‘f‘ lets you print large quantities
You'll also have an equal - of envelopes without con-
appreciation for its advanced ' stantly banging away on
paper handling your office typewriter.
options. Our You can also use the
Toshiba-made - same font style that appears
dual-bin paper on your letters to create a




For The PagelLaserl2.

more professignal, unified look.

But don't think for a second all
these bells and whistles slow down
performance. At 12 pages per
minute, Pagel.aser121s up to 50%
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 memeory
option for full-page 300 dpi graphics. And
our optional output jogger/collator ensures
easy separation of multiple copy output. All
of which means PageLaser12 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

‘*P'"""

PageLaser12’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 PagelLaser12.

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



SAMSUNG

provides compatibility and beyond

it WA Vil Tadtenige T
AR e mﬂ ==

S-286 EGA System mmmmmmmmmmmmmm $1690

¢ Includes Base System (Shown Above).
¢ Samsung 14" EGA Monitor (640 x 350).
* Video-7* VEGA Deluxe Extra Hi-resolution EGA Card.

$1960
$2180

With 20Mb Seagate ST-225 '2HT 65mS . . ..
With 30Mb Seagate ST-4038 Full HT 39mS

¢ Samsung 12" Amber and Green Monochrome Monitor

with Tilt and Swivel Base [ ..$ 75
e Video-7* VEGA Deluxe EGA Card. . ... ... .. 329
¢ Seagate ST-225 Y2HT 20Mb Hard Disk Drive

65mS Access Time. ; ..270
¢ Seagate ST-4038 Full HT 30Mb Hard DISk Dnve

39mS Access Time.. ... ..490

TECH SUPPORT & INFO

(408) 737-8585

TO ORDER IN CA CALL TOLL FREE

800-543-8868

VISA

pc 473 Macara Avenue 1
MosterCord

Suite 706
HDME Sunnyvale, CA 84088 %]
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OPTIONAL PRODUCTS

e
S

SAMSUNG S-286 (Base System) includes:
e U=

* Intel 80286-8 CPU with 8 Expansion Slots.

¢ {Mb Standard RAM Memory On Board (100nS Chips).

« Combined 2 Floppy/2 Hard Disk Controller Card (Western Digital WA2).
* 200 Watt Power Supply 230115 V Switchable.

e Clock Calendar with Battery Back-up (Rechargeable Battery).

¢ 6 or BMHz Clock Speed (Switch Selectable).

« Wait or No Wait Memory Access (Switch Selectable).

¢ 1.2Mb Floppy Disk Drive.

e 2 Serial Ports and 1 Parallel Port (Built-in Motherboard).

¢ Enhanced 101 MAXISWITCH™ Keyboard.

« Push Button for Hardware Reset. ¢ Hardware Reference Manual.
e Awards ROM BIOS (100% Compatible and Faster).

e Landmark CPU Test Shows 10.3MHz at 8MHz on 0 Wait State.

« One Year Complete Warranty Parts & Labor. ® FCC/UL Approved.

S-286 Monochrome System s $1250
¢ Includes Base System (Shown Above).
¢ MGA Card.

¢ Samsung 12" Hi-resolution Monochrome Amber
Monitor with Tilt and Swivel Base.

With 20Mb Seagate ST-225 V2HT 65mS. $1540
With 30Mb Seagate ST-4038 Full HT 39mS $1740
* Samsung 14" EGA Monitor . . . $350

¢ Modem - 1200 Baud. ....95

e Modem - 2400 Baud. . .. ... A .245
¢ Tape Back-up Samsung SACTAOO 40Mb Interna| ..410
 Toshiba 360K Floppy Disk Drive. ... ... e .. 95
* Chinon 360K Floppy Disk Drive o e ...90

ot rree 1-800-491-8556
TOLL FREE 1° = -
Hours: Mon - Fri 8:00 am - 6:00 pm (PST)
Saturday 8:00 am - 3:00 pm (PST)

to be free from defects in materials and
workmanship on all products. Returned items
must be shipped prepald and insured, and
must contaln an MRA number on the shipp-
ing label. CA residents add 6'2% sales tax
Prices are subject to change without notice.

Circle 206 on Reader Service Card

TERMS: Orders shipped same day on all
stocked products. We accept Visa, Master-
Card, 3% extra on Amex, wire transfers,
qualitied PO's and CO.D’s. Only factory seal-
ed and tully warrantied products stocked. PC
Home extends a one year complete warranty



WHAT’S

NEW

Fortune’s Super-
micro Supports
2to 20 Users

porting a 68020 pro-

cessor running at 16.5
megahertz, the Fortune
Formula 4000 is a desktop
computer system that sup-
ports from 2 to 20. The sys-
tem runs Fortune’s propri-
etary Unix-based operating
system, FOR:PRO. The
company says system V.3 will
be released later this year.
Also available is For-
tune:Works, a package that
lets IBM PCs and compatibles
access FOR:PRO files.

The 4000 includes four
standard expansion slots, one
of which is reserved for the
SCSI host adapter. Two slots
are also available for mem-
ory expansion. The main sys-
tem has two full-height
drive slots. An expansion cabi-
net with two additional full-
height drives is also available.

Fortune's entry-level
configuration includes | mega-
byte of RAM and a 40-
megabyte hard disk drive. A
fully loaded high-end sys-
tem includes a 145-megabyte
hard disk drive, 4 mega-
bytes of RAM, a 60-megabyte
tape-backup unit, and a
complete set of Fortune Office
Automation software.

Price: $9900 10 $19,900.
Contact: Fortune Systems/
SCI Technology Inc., 300 Har-
bor Blvd., Belmont, CA
94002, (415) 593-9000.
Inquiry 575.

;\ New Interleaf

nterleaf’s electronic pub-

lishing program has been
ported down to the Macin-
tosh from the mainframe
world. It retains the full fea-
tures that enable you to com-
pose, edit, and print docu-
ments with multifont text and

The 68020-based Formula 4000 can support 20 users.

graphics, including CAD

and freehand drawings, charts,
diagrams, photographs, and
line art. The program takes
over the Macintosh screen
with its own desktop and offers
a component bar for

changing fonts and other char-
acteristics. Changes are

made globally across the docu-
ment, including repagina-
tion, auto-hyphenation, and
auto-numbering.

You can use a mouse to
access pop-up menus and a
keyboard for word
processing.

A spelling checker, based
on The American Heritage Dic-
tionary, spell-checks and
offers choices of corrections.

An object-oriented
graphics editor enables you to
add text to graphics, align,
center, copy, ungroup, move,
rotate, size, and cut. You
can zoom in graphics mode but
not in text mode, and you
can edit zoomed objects. In-
stead of using a ruler in
graphics mode, you can create
an object on a grid and

align objects or parts of objects
to grid points.

A daua-driven charting
feature accepts data from Lotus
1-2-3 and other programs in
ASCII format. You can also
import data from the Mac-
intosh Clipboard.

Page-layout functions in-
clude rotate, size, cut, and
copy, and you can enter text
into the page or cut and paste it
in. Word-processing func-
tions are also available.

A referencing function
dynamically links all references
throughout a document.

Interleaf reports that doc-
ument length is limited primar-
ily by disk size.

The program requires a
Mac II. A color screen is rec-
ommended for use with
WYSIWYG (what you see
is what you get) features but is
not necessary to run the
program.

Price: $2495.

Contact: Interleaf Inc., 10
Canal Park, Cambridge, MA
02141, (617) 577-9800.
Inquiry §76.

SEND US YOUR NEW PRODUCT RELEASE

If you want us to consider your product for publication, send us Sull
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 reporiers. BYTE does not represent itself has hav-
ing formally reviewed each product mentioned.

Three Neural-
Network Programs

M acBrain, a Macintosh
neural-network-simula-
tion program from Neuron-
ics, supports up to 200 pro-
cessing nodes and provides
up to 40,000 connections. It
contains an interpreter and
paradigm shells. You can simu-
late adaptive resonance, the
Delta rule, Boltzman ma-
chines, and Hopfield nets.
The program supports
color on the Mac I1 and pro-
vides seven instruments to
display units and four ways to
display weights and links.
MacBrain runs on the
Mac Plus, SE, or II. The com-
pany plans to support
Transputer-based boards in a
future release that will also
include two programming
languages.
Price: $99.
Contact: Neuronics Inc.,
P.O. Box 738, Cambridge,
MA 02142, (617) 367-
9254.
Inquiry 577.

euralWorks is an IBM

PC development tool for
designing and building neu-
ral applications and models. It
uses a graphic intuitive in-
terface and offers editing, exe-
cution, tuning, and observa-
tion capabilities. The editing
functions let you lay out the
network in layers, then inter-
connect the layers with one
of four methods. You can spec-
ify the layers manually, rep-
licate an existing pattern, con-
nect them randomly with a
specified density, or specify
them fully connected. You
can also modify the layers at
any time without redefining
the entire network.

The learning rule at each
layer is programmable. Inputs
include raster scan files and
ASCII files. The program
offers scatter diagrams of

continued
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WHAT'S

NEW

training inputs and outputs.

A maximum of 4000 pro-
cessing elements with a total of
16,000 connections are pro-
vided. On an IBM PC AT with
an 80287 math coprocessor,

a maximum of 32,000 connec-
tions per second can be
made.

Neural Ware also sells
Solution Packs, a tutorial tool
that lets you examine
Rosenblatt’s classic Perceptron
neural model and Hop-
field’s Cross-Bar Associative
Network.

NeuralWorks runs on
IBM PCs or compatibles with
at least 512K bytes of RAM
and a graphics monitor.

Price: $99; Solution Packs,
$49.

Contact: NeuralWare Inc.,
103 Buckskin Court,
Sewickley, PA 15143, (412)
741-7699.

Inquiry 578.

etWurkz for the IBM

PC is a neural-network
tutorial. It models associa-
tive memory to find the nearest
match to your input word.
The emulator is limited to
about 1000 neurons. The
program comes with a PL/D
compiler (NetWurkz is em-
bedded within the PL/D lan-
guage as data statements).
The program also comes with
source code.

To run NetWurkz, you
need an IBM PC, XT, AT, or
compatible with at least
256K bytes of RAM.

Price: $79.95.

Contact: DAIR Computer
Systems, 3440 Kenneth Dr.,
Palo Alto, CA 94303, (415)
494-7081.

Inquiry 579.

Turn Your AT into a
Neurocomputer

he Anza coprocessor

board from Hecht-Nielsen
Neurocomputer Corp.
transforms any IBM PC AT or
compatible into a neuro-
computer that’s capable of im-
plementing a neural net-
work. The Anza uses a 68020
processor and a 68881
floating-point coprocessor,
along with 4 megabytes of

The VAXstation 2000 displays 1024- by 864-pixel color.

one-wait-state RAM.

The system can imple-
ment neural networks contain-
ing up to 30,000 processing
elements (neurons) with up to
480,000 interconnects. It
can update the interconnects at
25,000 interconnects per
second during learning and at
45,000 interconnects per
second in feed-forward mode.

Software supplied with
the Anza includes the User In-
terface Subroutine Library
(UISL) and five Basic Netware
Packages. The UISL is a
collection of instructions that
provide access to all Anza
functions from within pro-
grams written in C, Pascal,
FORTRAN, and BASIC. Each
of the five Basic Netware
Packages is a generic, user-
configurable implementa-
tion of a basic network para-
digm specifying the
interconnection structure of the
network and the form of the
differential equations that de-
termine the behavior of the
individual processing ele-
ments. You can customize
the Netware Packages to fit
specific applications by
modifying the number of neu-
rons, their initial state and
weight values, learning rates,
and time constants.

The Anza is available
both as a board/software pack-
age alone or bundled with a
10-MHz Zenith Z-248 AT-
compatible with a 20- or
40-megabyte hard disk drive,
an EGA board, and a moni-
tor. In addition, the com-
pany offers three different
training courses on working

with neural networks.

Price: Board alone, $9500;
with Z-248 and 20-megabyte
hard disk drive, $14,950;
with Z-248 and 40-megabyte
hard disk drive, $18,950.
Contact: Hecht-Nielsen
Neurocomputer Corp., 5893
Oberlin Dr., San Diego,

CA 92121, (619) 546-8877.
Inquiry 581.

Low-Cost Color VAX

D igital Equipment
Corp.’s VAXstation 2000
is a four-plane workstation
(i.e., it has 16 simultaneous
colors) with graphics reso-
lution of 1024 by 864 pixels.
The system’s processor is

the MicroVAX II chip set, and
its proprietary graphics chip
set is the same one used in the
VA Xstation II/GPX.

Two versions are avail-
able. The entry-level system in-
cludes the MicroVAX I1
chip set running at 20 MHz
with a floating-point unit, 4
megabytes of RAM, a built-in
Ethernet adapter, three-button
mouse, keyboard, 15-inch
color monitor, and software. A
42-megabyte hard disk
driver is also available.

The advanced system in-
cludes a 19-inch color monitor.
All systems include one-
year on-site warranty service.
Price: Entry-level version,
$4600; with 19-inch monitor,
$5400; with hard disk
drive, $10,950.

Contact: Digital Equip-
ment Corp., The Mill, May-
nard, MA 01754-2571,
(617) 897-5111.

Inquiry 580.

A Disk Named
Patrick Henry

P atriotic themes abound

in a company named 1776
Inc. Case in point: Patrick
Henry, a high-capacity hard
disk—caching system with

an average access time that the
company claims is between
0.5 and 7 milliseconds, de-
pending on system config-
uration. Tuning software in-
cluded with the system lets
you increase its performance by
adjusting the cache to the
application you’re using; it
guarantees that critical files
will always be found in the
cache when needed.

The system uses SCSI for
connecting to the host and
ESDI (enhanced small de-
vice interface) for intercommu-
nicating among drives with-
in a multidrive system. Data is
transferred to the host at 1.2
megabytes per second. A
68000 processor provides
intelligence for the system. Pat-
rick Henry is compatible
with MS-DOS, Novell Ad-
vanced Netware, and MS-
DOS networks. The company
has plans for Unix and
Xenix compatibility in the near
future.

Patrick Henry’s built-in
fault tolerance automatically re-
allocates disk space when
bad sectors are suspected. It
also keeps duplicate copies
of the directories and file-allo-
cation tables. The system’s
security features let you divide
the disk into up to 256 pass-
word-protected sections.

Systems are available in
capacities ranging from 70
megabytes to 1280 mega-
bytes, with cac<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>