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TURBO “NEW” PACK  $95.00

SAVE OVER 30% ON OUR GIFT PACKS!

Announcing Borland’s New

® Turbo GameWorks™ NEW!
® Turbo Editor Toolbox™

Turbo Editor Toolbox" $69.95

IT'S ALL YOU NEED TO BUILD YOUR OWN WORD PROCESSOR

TURBO HOLIDAY PACK $125.00

You get all the modules you need to build your
own word processor.

® You get ready-to-compile source code.

® You get a full-featured word prozessor
that looks and acts like WordStar™; we
call it MicroStar™

® Yeu get a 200-page manual that tells
you how 10 integrate the editor proce-
dures and functions into your prigrams.

You can use Turbo Editor Toclbo» “as is” or
modify it any way you want.

Anc you don’t get a bill for Royahies.
Bzcause Borland doesn't believe you should pay
for something more than once.

All this and more for only $69.95

And until March 1, 1986 you can get Bor-
land's new Turho Editor Toolbox for even less!
(Only $47.50 when you buy the spec.al Turbo
New Pack )

® Turbo PCl® 3.0
® Turbo Tutor®
® Turbo DataBase Toolbox™

FOR ONLY $69.95!

YOU CAN HAVE MANY WINDOWS ON
THE WORLD. The new Turbo Editor Toolbox
features windowing, a technique that lets you
see several documents—or several parts of the
same document—at once. You know best what
your needs are. Turbo Editor Toolbox lets you
open the windows you want. And to make
these windows part of your program.

WITH TURBO EDITOR TOOLBOX YOU
CAN HAVE THE BEST OF ALL WORD
PROCESSORS IN YOUR WORD PRO-
CESSOR. You can make WordStar behave
like Multi-Mate. Support windows just like
Microsoft’s® Word™ And do it as fast as
WordPerfect does it. Incorporate your new
“hybrids” into your programs to achieve
incredible control and power.

Turbo Editor Toolbox. It’s the kind of tool
that almost everyone needs—and we're the
kind of company to give it to you at a reasona-
ble price, without any compromise on quality.
(We’re so sure you'll be satisfied that we offer a
60-day money-back guarantee—something no
one else does.)

THE CRITICS' CHOICE

“Turbo Pascal has got to be the best value in lan-
guages on the market today—and Borland Intema-
tional, by delivering excellent products at reasona-
ble costs, is leading the software industry where it
has to go. Turbo Pascal is more than just a good
program at a low cost. {t's also 4 low-cost, well-
conceived programming language making it possi-
ble for lots of people to produce good programs
Jerry Pournelle, BYTE

“This compiler, produced by Bortand Intemational,
is one of the best programming tools presently
available for the PC."

Michael Covington, PC Tech Journal

“Language deal of the century... Turbo Pascal.”
Jell Duntemann, PC Magazine
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60-DAY MONEY-BACK GUARANTEE TURBO HOLIDAY

JUMBO PACK $245.00
- )
Introducing Borland’'s New
Turbo GameWorks™ $69.95 ® Tom i 0
THE GAMES YOU CAN PLAY, REPLAY, REVISE AND REWRITE BUT
CANNOT RESIST. ® Turbo Tutor
(Turbo Pascal Seurce Code included!)
We give you the source code, the manual, BORLAND'S TURBO GAMEWORKS AND
the diskettes, the 60-day guarantee and the SOME OF ITS MASTEP PECES ® Turbo PataBase Toolbox
competitive edge. Let the games begin. Chess. Chess, the ultimate strategic game. A game
Bridge. Go-Moku. so old that no one knows &s exact origins.
State-of-the art games that let you be player, Turbo GameWorks lets you play chess at six dif- =
referee, and rules committee—because you ferent levels from the begir ner to the sophisti- ® Turbo Graph x Toolbox
have the Turbo Pascal source code. Which cated user. And you have many ways of playing
means that you can play 2 game or create a with your Turbo GameWorks. _et the computer
game, any time and any way you want. solve checkmate problems. Set the time limit
Borland’s new Turbo GameWorks lets you for each game. And there’s more. ® Turbo Game%orks
combine gamamanship'with craftsmanship. Decide whether you or the computer “goes
Discover the secret techniques and moves used first.” Trade places with the omputer at any
by the Old Masters. Leam exactly how state-of- point in the game. It's all possible with Game-
bean onput pre paie joian s o s o
source code, you can always change the game. Go-Mlgku, also kmoum T 'rive—ln-l::ae,‘;' '? =
Or rig the game, if no one’s looking, wE o Jﬁ{)ar;iese glame payedé)n o SRR
Pure Magic. That's Turbo GameWorks. And pant ~ SJUares. The lirst piayer o ger five game pieces
of the “sourcery"—Turbo GameWorks is only in a row—enh.er horizontally, vertically, or
$69.95. When combined with our new Turbo dlag?nally——mns the game. ,
Editor Toolbox in the Turbo New Pack, It' 1's o ntriguing etiet Tt ype're A1
only $47.50, gmlte\c‘l/ 10 k:)lawng it Onf,d way.i With Turbo
SHORT CUTS, SECRETS AND LN, e B I
STRATEGIES. The Turbo GameWorks man- Bridge. Play bridge w1th. a friend or team up
ual takes you step-by-step through all the ?hgalnst the progam—yu decide wm,fjh hml“t
games. How to play them. How to modify e computer plays. You can even decide to let
them. How to use the power of Turbo Pascal to the program cheat! The ptogmm automaticaily
N bids and plays its own hands And, since you
NS inker with th je ake
You'll learn general problem analysis, how o u'} s lfm SOON, N S 99 -
to Identify all possible moves, *rule of thumb'” your” Bridge unlke any ather. ,707.0 ,
strategies, procedures for testing strategies, and ; e 0p
ways 1o rate options. You'll also be introduced ’ — rp ”072:
to “top down" program design, the develop- ¢ Tep

ment of basic algorithms, the use of constants
and data structures and ways to design short
cuts with incremental updating,

On top of all that, you'll have a lot of fun
(if you want 10).

So go to play (and work) with Borland's
new Turbo GameWorks. It's unique. It's fasci-
nating. And it's brand-new. Be first with the
latest and greatest—order your Turbo Game-
Works today.

4585 Sootts Valiey Drive, Scotts Valiey CA 95066
Phone (408) 438-8400 Telex 172373
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The Electric

Sponge:
EI?Gar%lee“

EnGarde™ is the only surge sup-
pressor with the added protection
of an anti-static touch pad that
safely absorbs harmful static charges
from your body. It protects com-
puter memory and data from dis-
ruptions, while shielding your
system from static charges that
degrade delicate microcircuitry.

A multi-peripheral master switch
and an LED grounded outlet indi-
cator are also built into the total
protection of EnGarde™

EnGarde™also protects your
compuiter from power surges caused
by changes in electrical loads
and other electrical disturbances.
It includes a limited five-year
warranty.

EnGarde™is a product of Sys-
tems Control, manufacturer of
power protection systems for the
nation's utility companies.

Ask your dealer for the total pro-
tection of EnGarde™Or call toll
free 1-800-451-6866 to order (in
Michigan call collect 906/774-0440).
If unsatisfied, return EnGarde™
within 30 days for a
tull refund.
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Circuit-Board-Artwork Software
for the Design Engineer
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For only $895, smARTWORK?® lets [ Easy to learn and operats, yet  The Smart Buy
the design engineer create and capable of sophisticatec At $865, sSmMARTWORK?® Is proven,
revise printed-circuit-board art- layouts convenient, fast, and a sound
work on the IBM Personal Com- ] single-sided and double-sided value. Call us today. And put it to
puter. You keep complete control printed clrcuit boards up to work for yourself next week.
over your clrcuit-board artwork - 10 x 16 inches

from start to finish.

Forget the fedium of taping It (] g/:;:lfligolor or black-ard-white ®
yourself or waiting for a tech- i A e %
nician, draftsman, or the CAD System Requirements:
department to get to your project. [ |gm Personal Computer, KT, o 2 o

SMARTWORK® is the only low- AT with 256K RAM, 2 disk drives, wintek Corporation Inquiry 384
cost printed-circuit-board artwork and DOS Version 2.0 cr Icter 1801 Scuth Street
editor with all these advantages: O IBM Color/Graphics Adater Lafayette, IM 47904-2993
0O Complete interactive control with RGB color or black-and- Telephone: {317) 742-8428

over placement and routing E }mec-:. m%fr‘\'ifgg i o i Telex: 70-9079 WINTEK CORP UD

A ” ra n n

O Quick c,o"ec"on and revision FX/MX/RX serles dot-matrix In Europe confact: RIVA Terminals Limited,
O Production-quality 2X artwork printer Woking, Surrey GU21 5JY ENGLAND,

from a pen-and-ink plotter O Houston Instrument DMP-41 Telephone: 04362-71001, Telex: 859502
O Prototype-quality 2X artwork pen-and-ink plotter

from a dot-matrix printer O Optional Microsoft Mouse




E-DITORIAL

A THREAT TO FUTURE SOFTWARE
Last October Digital Research Inc. yielded
to pressure from Apple and agreed to
change its GEM software to decrease its
resemblance to Apple Macintosh soft-
ware. (GEM is an operating environment
for several MS-DOS- and PC-DOS-based
computers that allows a user to interact
with a computer via windows and icons
rather than the usual text-only commands.)
Let's ignore, for the moment, the uncer-
tain worth of a “visual copyright” {the legal
term for Apple's copyrighting of the ovet-
all “look” of Macintosh software). Let's
also ignore the ethics of Apple’s actions.
The point to focus on, instead, is that Apple's ac-
tions are to no one's benefit: Both the micro-
computer industry and Apple itself will
suffer from their effects.

Apple’'s actions will slow the growth of
the microcomputer industry, which will
hurt Apple by shrinking the potential
microcomputer audience. Already, several
small companies are worried that some
project they're working on (and. often,
they with it) will be cut down because it
is "too Mac-like" In addition, the success
of Apple’s tactics may encourage other
companies to try similar actions, thus in-
creasing the paralysis and anxiety in the
industry.

These actions will stifle the incremental
evolution that is at the root of-any signifi-
cant growth in our industry. By “incre-
mental evolution” | mean the process of
gradual improvement of a product type
that eventually leads to a more robust,
useful product. For example, Ashton-
Tate's Framework did not spring full-blown
from the heads of the programming team
at Forefront. It had its roots in Dan
Bricklin's and Bob Franston's VisiCalc
spreadsheet, Sorcim's Supercalc (which
added functions and sold to a market not
supported by VisiCalc), Mitch Kapor's
VisiPlot {which gave the distinctive high-
lighted menu bar now used in so many pro-
grams). the software integration of Lotus
1-2-3, and the icons, windows, and pull-
down menus of—well, you get the point.
If companies are afraid to go to market
with what they think are incremental—but
distinct—improvements on a basic design,
we will become a stagnant industry
bounded by the usual and comfortable.
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According to Irving Rappaport. Apple’s
associate general counsel, Apple's intent
is to prevent other companies from
creating products that are easy to use
because of their similarity to the Macin-
tosh. "If people look at it and say, ‘Gee,
that's like the Mac—| can operate that’
when that's the result you get, it's over the
line” of infringement of Apple's copyrights.
The effect of this intent is to fragment the
industry in the face of what was becom-
ing a de facto standard for human-com-
puter interaction. This lack of standardiza-
tion will cause many people to stay un-
interested in computers because they will
have to relearn basic skills with each brand
of copputer they encounter. {Imagine how
many people would drive cars if car manw-
factusers used different controls for every
function in the car)

Apple might argue that. by claiming a
larger slice of a smaller pie. it will still
come out ahead. We believe that it will be
hurt directly by its actions and will end up
with a smaller piece of a pie that is itself
smaller. Apple will, in effect, build a wall
around its ghetto of Macintosh products,
thus limiting its own growth and encourag-
ing people to “live” elsewhere.

Texas Instruments’ TI-99/4A provides a
good example. Tl announced that it in-
tended to directly profit from all software
written for its machine by forcing third-
party software developers to publish their
products through Tl. When a brave.few
brought out 99/4 cartridges on their own,
T! added a proprietary chip to their car-
tridges that the computer required before
it would run the enclosed software. Need-
less to say, the few developers working an
99/4 software wisely turned to support
other computers.

The same may happen to Apple. IBM
already sells over half the business com-
puters bought today, and IBM PCcompat-
ibles account for a fairly large slice of
what's left. If Apple has been slowing the
erosion of its market share to IBM with the
Macintosh line (and 1 think it has), its cur-
rent moves will alienate software and hard-
ware dzvelopers. who will begin to lavish
their creativity upon the more congenial
IBM PCopapatible marketplace And whete
innovation goes. the market will follow.

Consider:' IBM made its software and

hardware architectures open. It allowed
the development of innumerable hard-
ware clones, many far more similar to IBM
products than GEM is to the Macintosh
desktop; consequently, the IBM PC-com:
patible market far outdistanced its com-
bined competitors in less than two years.
On the other hand, Apple is actively dis-
couraging not only copying but also bor-
rowing from its software design. It claims
the sole right to benefit from a set of ideas
that Apple itself has borrowed and im-
proved on {the most direct borrowing was
from work done at Xerox PARC). Given
these two opposing directions, what do
you think will happen?

A CALL TO ACTION

We at BYTE call on Apple to recognize the
long-term implications of its actions and
limit itself to prosecuting cases where the
alleged theft is not of “looks” but of ac-
tual program code. Barring that, we call
on Apple to license its allegedly copyright-
able interface to markets that do not
directly compete with its current or
planned product line—if the licensing fees
are reasonable, everyone will profit.

If neither of these things happen. we call
on the judicial system to hand down rul-
ings that reflect a strict interpretation of
the visual copyright laws—that is, that a
product is at fault only if it shows no dis-
tinguishing characteristics in appearance
or operation from the alleged original; this
would protect products that show incre-
mental evolution. We also call on the in-
dustry to do two things. The first is to
stand up to Apple and see the case de-
cided on its legal merits. The second is to
develop an alternative graphic interface
and allow its wide adoption throughout
the non—-Apple computer community; in
this way, the rest of us can get on with the
business of making computers—in
general—good enough that everyone will
want to use them.

|Editor's note: Apple maintains that the agree-
ment covers “only three specific products.” but one
of them is GEM Desktop. which defines the overall
GEM environment. Also, according to Kathleen
Dixon of Apple. the agreement includes any custom
work DRI has done. including the modified GEM
software that Atari uses in its 520ST computer| m

—Gregg Williams, Senior Technical Editor
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SmarTerm 220 software

DEC terminals obsolete!

You don’'t need a DEC terminal to
access DEC's new generation host
software. Now you can use your

IBM PC and SmarTerm 220 terminal
emulation software to access All in One,
A to Z, and other popular mainframe
software. SmarTerm 220 gives you
sophisticated, accurate DEC VT220,
VT100, VT102 and VT52 emulation,
and includes TTY mode to link you

to popular services like The Source,
CompuServe, Dow Jories, EASYLINK,
and Tymnet.

As you’ve learned to expect from
Persoft, the industry leader in software
terminal emulation, SmarTerm 220
continues the tradition of offering
“smart” software solutions where IBM
PC hardware limitations prevent exact
duplication of DEC terminal features.
For example, we give you horizontal
scrolling for 132-column text display,
and also support popular 132-column

=) .

After SmarTerm, what do you do with your obsolete terminal?

makes

video display boards. And we provide
"convenience’ features not found in
other terminal emulation packages like:
“Branch to DOS'' hot key, automatic
installation, color support, multiple
setups, “'smart’’ softkeys, remappable
keyboard layouts, and online help
screens detailing PC and AT keyboard
mappings. Our unique support for
DEC's popular EDT editor includes
convenient keyboard mapping of the
“GOLD’" and PF function keys, as well
as an EDT specific on-line help screen,
and keytop chart.

International business people take note:

SmarTerm 220 fully supports European
versions of the DOS operating system,
8 bit mode, the VT220 multinational
character sets, and the compose key

SmarTerm 220 is a powerful communi-
cations package as well, allowing text
and binary file transfer at speeds up
to 19,200 baud. In addition to the

PUT YOUR DEC TER

IDEA CREDIT: Ann Garner Riddle of Winston-Salem, N.C.

*SmarTerm 1 a fegistered trademark of Persoh Inc. *PDIP « @ tracemark of Persoh inc *DEC. VT, ReGIS, A to Z and All in
One are trademarks of Digtal Equipment Corp *DASHER s a registered trademark of Data Genecai Corp. *Tedromz m &

registered tracemark of Tektronin. Ine  © Persoh Inc. 1985 All rignts reserved

Persoft, Inc — 2740 Ski Lane — Madison, Wl 53713

(608) 273-6000 — Telex 759491
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popular XMODEM *‘error-free” protocol,
we include our own PDIP protocol and
supply you with free BASIC and
FORTRAN programs which implement
the protocol on VAX/VMS systems.

“Farm out"" your obsolete DEC terminal,
and join the satisfied users who ‘'reap”
the benefits of SmarTerm!

The SmarTerm famlly:

SmarTerm 220—DEC VT220

SmarTerm 100—DEC VT100

SmarTerm 125—DEC VT125

SmarTerm 400—Data General Dasher D400
SmarTerm 4014—Tektronix 4014

And now the new SmarTerm 24(

D""‘ vT240

F

persar
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Staff-written highlights of late developments in the microcomputer industry.

Epson, Toshiba Announce Color LCDs

Toshiba has developed an active-matrix, eight-color, 640- by 480-pixel, 10-inch-diagonal
liquid-crystal display (LCD) that nearly matches the brightness of a standard color TV. No
pricing or availability information was given.

Epson announced a backlit, high-contrast, 5.13-inch-diagonal color LCD with a resolution
of 480 by 440 pixels (one-third of which are red., green, or blue). Epson says the display’s
contrast ratio is more than 10 times that of a standard reflective LCD and has a viewing
angle greater than 60 degrees. Epson also unveiled a high-contrast, 9-inch-diagonal
monochrome LCD with a resolution of 640 by 400 pixels. Samples of both displays will be
available during the first half of 1986 prices should be approximately twice as much as
standard reflective LCDs.

Epson also announced two 10-inch-dlagonal monochrome displays using ferroelectric
smectic-C crystals. The 640- by 400-pixel and 640- by 200-pixel displays are said to have
high contrast ratios, low power consumption, and moderate cost; samples may be available
late this year.

Optical-Disk Developments: Write-Once Drives, Partnership

Optimem, which currently makes 12-Inch write-once optical-disk drives, showed a prototype
multifunction 5%-inch optical-disk drive at COMDEX. The drive will work with read-only,
write-once, and erasable disks produced by 3M. Optimem had not yet finalized specifica-
tions for the drive but expects to begin shipments in 1986.

Sony announced a new line of write-once optical-disk drives. The WDD-2000 uses a 20-cm
(8-inch) optical disk that can store | gigabyte of formatted data; a single drive with a con-
troller will have a list price of $16,000. The WDD-3000 uses a 30-cm (l2-inch) optical disk to
store 2.1 or 3.2 gigabytes of formatted data, depending on the disk used: a single drive
with a controller will have a list price of $19,000. Sony also unveiled a jukebox-style device
capable of holding 50 of the 12-inch disks.

AGA Inc., New York, NY, introduced an optical-disk system for the IBM PC based on a
12-inch write-once drive from AlcatelThomson Gigadisk. AGA says its Discus 1000 stores up
to 3 gigabytes of text data or up to 50 gigabytes of graphics images on a 1-gigabyte disk,
using a proprietary data-compression technique. The drive alone is available for $21,500;
with the data-compression facility, it's $31,000.

Du Pont and N. V. Philips revealed a joint venture to produce optical disks, including
4.7-inch CD-ROM and CD audio disks, a 12-inch write-once disk, and an unspecified
erasable disk. The joint venture hopes to produce 200 million disks annually by 1990, half
for data storage.

New Developments in 32-bit Chips

Signetics, Sunnyvale, CA, unveiled the 68070, a microprocessor that is compatible with
Motorola’'s 68000 but also includes on-chip memory management and direct memory ac-
cess. Samples of the 68070 should be available from Signetics and parent company Philips
next summer, with production quantities available in late 1986.

National Semiconductor began shipping samples of its 32332 microprocessor, which pro-
vides more on-chip functions and memory-addressing capability than the 32032. New on-
chip features include dynamic bus-sizing (8- 16-, or 32-bit data buses), burst-mode memory
addressing, a barrel shifter, an expanded instruction queue, and support for external cache
memories. The 32332 expands the 32032's 16-megabyte address space to 4 gigabytes by
adding a full 32-bit address register. While the 32032 was available only in 6-, 8- and
10-MHz versions, the 32332 will instead run at 10, 12, or 15 MHz Weitek Corporation will
interface its two-chip, 64-bit, floating-point math coprocessor to the 32332.

The Royal Signals and Radar Establishment, Malvern, England. is developing the Viper, a

(continued)
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new 32-bit, RISC (reduced instruction set computer) microprocessor design. Because RSRE
wanted a reliable chip for use in weapons and nuclear power plants, the design team used
mathematical-correctness techniques that compare a formal specification of the chip with
the logical implementation, which they hope will guarantee an error-free architecture and in-
struction set.

Also in England. a fingerprint-matching computer based on an array of 100 INMOS
Transputers is being developed for the Home Office. When finished, the experimental
system should run 25 times faster and cost one-fifth as much as the current system, which
uses a minicomputer and vector processors.

Vitesse, GigaBit Logic Announce LSI Gallium-Arsenide ICs

Vitesse Electronics will develop gallium-arsenide (GaAs) versions of some Advanced Micro
Devices 2900-series devices, which include microprocessors, controllers, and signal-process-
ing chips. AMD currently produces the high-speed parts using silicon bipolar technology;
Vitesse expects that the use of LSI GaAs could enhance performance four to six times.
Samples of the first components are expected in mid-1986, with full production starting late
next year.

Separately. GigaBit Logic announced GaAs multiplexer and demultiplexer (mux/demux) cir-
cuits that it says allow fiber-optic data transmission at up to 1.5 gigabits per second (gps),
or three times the current limits of silicon. Eight standard 135-megabit-per-second transmis-
sions can be combined in a single 1.1-gps signal. While the mux/demux circuits use about
200 gates per chip, both GigaBit Logic and Vitesse plan to produce GaAs chips with more
than 1000 gates in the spring.

Kodak Proposes Tiny Magnetic Disk for Photographs

Eastman Kodak, Rochester, NY, has lined up more than 30 companies—including Sony,
Hitachi, and Fuji—to support its 47-mm (1.85-inch) floppy disk for storage of electronic still
images. The 800K-byte disk can store up to 50 images of 240-line NTSC video. Eventually,
the disk is intended for use in cameras; for now, Kodak is working on a 35-mm film-to-disk
transfer station for use in developing labs and a still-video player/recorder for the disks.

Nanobytes

10

To back up the newer 3':-inch hard disks, Data Electronics Inc. and 3M agreed on a
smaller tape-cartridge format that will permit tape backup systems to fit in the same space
as a 3'%-inch disk drive: drives using earlier '-inch tapes required more room. DEI and 3M
agreed on two formats: a 120-inch-per-second (ips) 24-track “%-inch tape that stores 40
megabytes and a 90-ips 12-track tape 0.15 inch wide that stores 20 megabytes. . . TDI
Software Ltd. has released a full Modula-2 compiler for Atari's 520ST computer. In
England, the compiler is priced at £195. ... VMark Computer, Natick, MA, announced a
database-management/application development system that can convert source programs
for the Pick operating system to run under ATET's UNIX System V. . . Tall Tree Systems,
Palo Alto, CA, announced the Jlaserprinter, a $400 laser-printer interface for its JRAM-3
memory board for the IBM PC. The Jlaserprinter uses the JRAM-3's expanded memory to
allow laser printers like Hewlett-Packard's Laserjet to print high-resolution graphics quick-
ly. ... Micron Technology of Boise, ID. is offering 256K-bit error-correcting DRAM chips.
Configured as 64K by 8 bits, the chips cost approximately $6 in quantities of 100

Novell Inc., Orem, UT. announced System Fault Tolerant NetWare software for IBM AT-based
LAN file servers, providing three distinct levels of protection from hardware faults. . . . AST
announced the Shared Resources Network, a new 5-megabit-per-second LAN, which can be
made compatible with IBM's PC Network by using AST's NETBIOS software. Each $495 net-
work adapter card comes with a removable ROM chip that allows diskless IBM PCs to be
connected to the network . . . . Integrated Device Technology, Santa Clara, CA, announced
plug-in replacements for Advanced Micro Devices 2900 bit-slice processor chips; the
Microslice-family chips use from one-third to one-fifth of the power of the AMD chips . .
Cermetek Microelectronics, Sunnyvale. CA, is offering the CH1812A. a DAA component
that provides a direct interface to both leased and dial-up phone lines. The DAA conforms
to both FCC and Canadian DOC rules and is priced at $18.95 in 1000-piece quantities.
Motorola’s new 68824 Token Bus Controller (TBC) chip fully ilnplements the 1ISO Open
Systems Interconnect data-link layer for networks: it also conforms to General Motors
Manufacturing Automation Protocol specifications. . . . LSI Logic, Milpitas, CA, announced a
CMOS gate array with 50,000 gates made of more than 500,000 transistors.
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Go Portable...

with cordless printing
and disk drive power
when you travel.

Imagine a full-featured, battery-
powered computer system-
complete with disk drive and
printer—that fits in your suitcase on
trips. Now you can make your Tandy
200 or Model 100 more powerful
than ever.

Don’t Travel
Without Your Files

The Tandy 200/Mode! 100 Portable
Disk Drive (26-3808, $199.95) gives
you fast access to 100K of data on
31/2" floppy diskettes. That means
you don’t have to leave your impor-
tant documents, reports, spread-
sheets, statistics and other vital data
back home.

This portable drive may be small,
but it's not a toy. Menu-driven opera-
tion makes it easy to use. It features
these powerful operating system
functions: FORMAT, SAVE, LOAD,
KILL, RENAME and BACKUP. See
a list of files anytime. And you can
choose battery operation, or attach
an optional adapter to use AC power.

Get Automatic Hardcopy
in Your Hotel Room

Like the Portable Disk Drive, the
TRP 100 Thermal Ribbon Printer is
made to be used anvwhere—with
batteries or AC power.

Sitting in your hotel room before
an important meeting, you can
produce a printout of a report you
composed on the plane. Or, with
your 200/100’s direct-connect mo-
dem, you can tap into your home of-
fice’s computer for the latest data to
update your spreadsheet.

The TRP 100 (26-1275, $299.95)
uses plain 8!/2" paper and a thermal
ribbon for high-contrast characters.
Or you can use thermal roll paper
without the ribbon for direct transfer.
It even produces bit-image graphics.

True Portable Power

Take off with Tandy 200/100 pe-
ripherals today. And don't forget our
selection of software. Tandy is
Clearly Superior!

Radio fhaek

The Technology Store”™

New 1986
Computer Catalog! l
Send Me a Copy. l

Py
iy
I

Mail To: Radio Shack, Dept. 86-A-895
I' 300 One Tandy Center

- |

Fort Worth, Texas 76102

.

l State

I Phone
Zip
LH:I----‘

Prices apply at Radio Shack Computer Centers and at participating stores and dealers. Batteries extra.
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The database use
now be use

Introducing dBASE III' PLUS.

The PLUS stands for all the improvements
we've made to the world's number one selling
database management software.

Up Update
Datahase file

Format
UView
Query
Report
Label

Position Ret

The Assistant helps beginning users accomplish day-to-day data
management taskswithout programming.

Mind you,dBASE IlI PLUS still has the
powerful dBASE programming language, dot
prompt,and all the features that have made
dBASE Il the standard of the industry.

Weve simply raised the standard.

And just as dBASE III introduced more
power to the people, our new dBASE 111 PLUS
introduces more people to the power.

People who aren't all that crazy about
programming, for example.

The Assistant feature in dBASE III PLUS
now provides them with new easy-to-use
pull-down menus for creating, using and
modifying multiple databases.

So now anyone who can manage a
simple cursor can manage day-to-day data
management tasks. Without programming.

And by using our new Screen Painter,
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anyone can create custom screens. Without
programming.

Or usingView, access related information
in several databases at one time. Without
programming.

With Advanced Query System, another
new non-programming feature, any user can
build complex queries just by selecting from
the dBASE II1 PLUS pull-down menus.

For rapidly creating entire programs,
there’s even a new Applications Generator:

And for all those who wish to learn to
program, the Assistant can be of further
assistance. By teaching you programming
commands as you go along. Without disrupting
your work flow,

These are only a few of the dBASE IIl PLUS
features that can help new users quickly get
up to speed. And experienced users quickly
increase their speed. (Sorting, for example,
is up to two times faster and indexing up to
ten times faster than dBASE I11.)

Display Exit _A
No combination

——————————Q)] Combine with .AND. NOT.
Combine with OR..MOT,

Advanced Query System lets you set up and answer complex
queries without programming.



by more people can
by more people.

And it’s the fastest way to network those T obtain a free dBASE I PLUS demo disk,
users, too. Because now, local area networking  call 800-437-4329, Extension 0282; for the
capabilities are built right in. authorized Ashton‘Tate” dealer nearest you:*

dBASE Il PLUS can also help put developers And get your hands on dBASE Il PLUS.
in the fast lane.With a new Data Catalog and It's the software more people can look
more than 50 new commands and functions.  forward tousing. ~ iquiry 26

Plus code encryption and linking,improved o _
debugging aids, assembly language Calls ANd ousen e - o 10 copisble adenars/owter.Asbone, dse 7

Ashton-Tate: IBM/International Business Machines Corporation. ©1985 Ashton-Tate. All

much more. rights reserved

JBASE Il PLUS
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LETTERS

THE MAC AND THE DSI SIEVE
BENCHMARK

As | read the benchmarks in “The DSI-32
Coprocessor Board, Part |: The Hardware”
(August 1985, page 120). | noticed a miss-
ing system in the comparisons, the Apple
Macintosh. Being a MacUser, | found this
disappointing. so | set up and ran the
benchmarks on my 512K-byte Mac. My
only significant change to the benchmarks
used by DSl is the use of a base (pointer)
register rather than a global variable for
the arrays used. This change allows use
of the Mac's ROM memory manager and
does not represent a radical change to the
routines.

The DSi Sieve benchmark is not fully
representative of a machine's Boolean and
integer capabilities, calling for only three
register variables and using no pointers.
Applications written by advanced pro-
grammers take better advantage of these
tools. Accordingly. | used three versions
of Sieve, calling them Sieve (same as the
DSI Sieve), RSieve (using more registers),
and PSieve (using registers and pointers).
The performance of these roughly repre-
sents the performance of inexperienced,
intermediate, and advanced programmers’

code. The Float and FLT benchmarks are
transliterations of FORTRAN into C with
some assumed register optimizations. See
table 1

All three forms of Sieve beat the IBM
PC AT for n = 40.000 (and the AT could
not run n = 80.000). This is due to the
much higher costs for 32-bit integer/ad-
dressing arithmetic on the AT, needed for
addressing large amounts of data and for
most applications except games and
graphics. Thirty-two-bit integers are stan-
dard on the Mac with the SoftWorks com-
piler. The single-precision Float bench-
mark for the AT with the 80287 floating-
point coprocessor is less than five times
faster than the software floating-point
coprocessor of the Mac. a surprising
result. The hardware advantage of the AT
did show up in the FLT benchmark. how-
ever. In 64-bit floating-point, the AT's hard-
ware was |12 times faster than the Mac's
software.

A quick note on the VAX timings. The
VAX C compiler that | am familiar with
automatically pointerizes loops such as
the Sieve benchmark. PSieve is therefore
the equivalent benchmark, and the Mac's
speed in this benchmark is near that of

n Sieve RSieve
8191 4.23 3.37
20000 10.50 8.37
30000 15.87 12.53
40000 21.25 16.97
80000 43.00 3433
Float  (40000) 78.90
FLT  (256000) 1759.85

Table 1: Reader Hembree's benchmark results for the Macintosh.

PSieve

2.80
6.93
10.47
14.00
28.32

the VAX-11/750, particularly impressive
since the 750 costs more than 30 times
as much. | would like to see the perfor-
mance of more machines using the multi-
ple Sieve benchmarks since they test a
wider spectrum of CPU architectures
rather than reducing all to a common
denominator.

I have one complaint about the DSl ar-
ticle. It seems to have been written by
Definicon Systems Inc. and page 134
reads like a full-page ad for DSI. While the
designers may understand the hardware
better. | would like to also see an indepen-
dent review of the system by BYTE.

WILLIAM L. HEMBREE
Las Cruces, NM

Definicon Systems replies:

We did not think it was fair to include the
Mac in the benchmark comparisons
because it did not have a hardware
floating-point accelerator. Mr. Hembree’s
own data shows that the Mac is 100 times
slower than the DSI in floating-point ex-
ecution (Float and FLT benchmarks).
Floating-point arithmetic is present in vir-
tually all application software, from sim-
ple spreadsheets to complex statistical
packages.

The Sieve benchmark we used was
taken from BYTE. In order to evaluate Mr.
Hembree's newer versions, we compiled
and ran them. To our surprise, the PSieve
version reported an incorrect number of
primes. We traced the problem to a dou-
ble increment of i in the second FOR
loop. Without the fix, Mr. Hembree's
pointerized version ran in 1.05 seconds
on the DSI-32. When the problem was
corrected, it took 1.43 seconds. | have

(continued)

Table 2: Definicon benchmark results.

n Sieve RSieve
8191 1.75 1.58
20000 4.45 423
30000 6.70 6.36
40000 8.95 8.51
80000 17.90 16.81

Float  (40000) 0.71

FLT  (256000) 16.45

PSieve (corrected) # of Primes

1.43 1899
3.51 4202
5.33 6056
7.08 7836
13.95 14,683

LETTERS POLICY: To be considered for publica-
tion, a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and concisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible.

Because BYTE receives hundreds of letters each
month. not all of them can be published. Letters will
not be returned to authors. Generally. it takes four
months from the time BYTE receives a letter until
it is published.
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This Little Fella
Means Business.

The Mouse by Maynard Electronics makes your favorite
programs faster, P erne easier, and smarter!

o,

Teach The Mouse
To Type.

BY MAYNARD ELECTRONICS
A single Mouse click will instantly
produce the character, sentence,
paragraph, or anything else
you've selected. Click: you call
up the CustomKey menu. Click:
your file is saved. Click: a com-
monly used paragraph appears
in place. No other mouse gives

| you such power and versatility.

At last, an “intelligent” mouse! Now you can add A Ta|e Of Three Mice

command power to your programs, when you i e i

want, the way you want — instantly! The Mouse Compare our Mouse with the others running
around and you'll see, there’s no comparison!

by Maynard Electronics comes with our .
C)lljstorr)llKey ™ software which lets you assign Here are just a few features across the board:

?

F
g
£
S

and reassign commands while using your FEATURES Wgyowd Moo _Bouoe
favorite programs — even those without £ 01 Buton Combinatons 7 3 5

Sl 3 utton Auto Repeat Yes No No
mouse utilities. Fly through programs like L ¥s 33 Yes
Symphony; Lotus 1-2-3; Framework; Multi- D ot oo, D (il Yes No a
Mate; and others with undreamed of speed! Adfied Bt Sobod AL, Lt (while e N "

.y . . nni n No

And of course, it's fully compatible with all au':‘x‘s“r‘r}éhf";!,’gg&‘n’s ruingapplcaton 32 No No
programs written for a mouse, too. e sy e ML e i Yos No No

Free Drawing!

Purchase The Mouse now and
\ receive the popular paint program
1. Telepaint* at no additional cost
— a $149 value!

*Symphony and Lotus 1-2-3 are trademarks of Lotus Development Corporation.
Framework ig a trademark of Ashton-Tate. MultiMate is a trademark of SoftWord Sys-
tems Inc. Tetepaint is a trademark of LCS/Telegraphics.

u?..,‘
S :

Shaping tofgorrow’s technology.

460 E. Semoran, Casselberry, F 707 - 305/331-6402

Available at the finest computer stores. Contact your local ler or write to us today for product information.
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Why you
should

Because NewsNet automatically finds the
5% you need. From our database of authorj-
tative, up-to-date business news, you get jlﬂ“
the stories you want, delivered instantly to your
microcomputer. You choose your own, unique
keywords, and NewsNet saves—just for you—
every new article containing those words. Or,
you can find that critical 5% on your own,
». with NewsNet's powerful keyword search-
frv ing and text scanning.

Just what's in NewsNet's database? The full text
of over 300 valuable business newsletiers. In-
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif-
ferent industries and professions—everythipg
from Computers to Investments, from Manage-
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer News:
Your Specialty is our Specialty. Herc are just
a few of the 25 Electronics and Computers
newsletters on NewsNet:
The Artificial

Intelligence Report
The Business Computer
The Computer Cookbook
Consumer Electronics
Data Base Informer
Electronic Mail News
Outiook on iBM
Japan High Tech Review

~ Micro Mooniighter

- A

Mini/Micro Bulietin
Personal Computers Today
Robotronics Age
Newsletter
Semiconductor Industry
& Business Survey
The Seybold Report on
Professional Computing
Staniey Kiein Newsletter
on Computer Graphics

ONLINE
BUSINESS
NEWS

Call Today!
We'll send all you
need 1o subscribe.

e (800)
¥R 345-1301

(in PA 215-527-8030)
wsNet Inc. 943 Haverford Road, Beyn Mawr, PA 19910

LETTERS

not, as Mr. Hembree did, removed the
calls to MALLOC or PRINTF from the
times reported for execution.

Table 2 shows the data for the DSI-32
corresponding to Mr. Hembree's bench-
marks.

I disagree strongly with the concept
that any benchmark or combination of
benchmarks can do anything other than
show that a particular archltecture is
competitive with another. For instance,
programmer productivity is rarely quan-
tified. We have found. for example, that
a 400-line C program takes |5 seconds
to compile on the DSI-32, 5 minutes on
an Atari 520ST, and 4.3 minutes on a
Mac. Why shouldn't this data be relevant
when considering a computer’s perfor-
mance? If the VAX compiler automati-
cally pointerizes code and thus makes it
run faster, Is this not a valid measure of
productivity enhancement? Our compller
automatically registers variables. This
saves the programmer the task of keep-
ing track of which variables are most ef-
ficiently registered. Is this not an impor-
tant factor In overall productivity?

It really should not matter whether a
computer uses a microprocessor from
XYZ company -or ABC company or
whether it performs a sieve in 1.43
seconds or 1.85 seconds. What should be
Important is what the machine can do for
you and how long it takes you to get the
machine to do what you want it to.

It is a travesty of objectivity that
simplistic benchmarks have become the
most widely accepted method for per-
formance evaluation.

The DSI-32 project has so far taken
four worker-years to bring to fruition. If
BYTE magazine had not become in-
volved, it would be yet another closed-
architecture computer accessible only to
the inveterate hacker. The technology of
32-bit microcomputer design would still
be locked within corporate vaults. BYTE
provided a forum for Definicon to pro-
mulgate Its technology while recognizing
that projects such as these will only be
made available to the hobbyist while
adequate financial return for the
development cycle can be maintained.

Finally, there was a misprint In the
benchmark data published in the August
issue. The time for a VAX-11/780 to per-
form an 8191 Sieve should be 1.09
seconds, not 1.90, as printed.

BYTE replies:

Publishing hardware-construction articles

presents us with a dilemma. If the author
(continued)



Introducing In-aVision

Complex Drawing

adg asy

e created In-a-Vision
W just for you. The
engineer who needs
more productive
drafting support.
The designer
who needs ver-
satility for alter-
nate ideas or
quick revisions.
The architect who
needs to manage a
variety of working
drawings. And the
businessman who \
needs first-class presentation mate-
rials as well as detailed flow charts
and organization charts.

Point. Click. Draw.

Now all you do to create com-
plex technical drawings, systems
designs, blueprints, diagrams, illus-
trations, and proposals is point,

m draw. With

In-a-Vision’s mouse
support, windowing,
icons, and pull-down
menus, you produce
drawings more quick-
ly, accurately and effi-
ciently than ever before.
In-a-Vision's advanced tech-
nology includes many features not

<

found on comparable systems cost-

ing thousands more. For example,

{Most popular graphics cards. plotiers and printers supported
Microsoit Windows compatible . Call for specific operaling
environmenl requirements

Unlike more expensive CAD
systems, In-a*Vision is easy to
install and use. Even the com-
puler novice can be productive
in less than a day. And
'3 In-a-Vision is not copy-
protected

Ten Day Trial Period.

We’re so sure In-a-Vision will

you can pan
around in a user-de-
finable drawing space
up to 68” x 68" and
zoom in on specific
areas for greater de-
tail. Scale, rotate and
dimension symbols, fill an area
with your choices of predefined
colors and patterns, as well as
draw lines with multiple styles and
widths. Other features include
overlays, predefined and user-
definable page sizes, rulers,
grids, and symbol libraries.

S————

make you more pro-
ductive, we’ll give you
ten days to prove it to
yourself. If In-a-Vision doesn’t
improve your productivity, return
it within ten days for a full refund.
In-a-Vision will
make your complex
drawing tasks sim-
ple and make you
more productive.
Satisfaction guar-
anteed. Dial
800-272-3729 to
order or for a free
brochure. In Texas
or for customer support, call
(214) 234-1769. MICROGRAFX,
Inc., 1820 North Greenville Ave-
nue, Richardson, Texas 75081.

Multi-tasking
in a PC-based
CAD system.
In-a-Vision uses
multi-tasking to enable
you to continue drawing while
printing hard copies as well as edit
multiple drawings simultaneously.

MICROGRAFX"

The Picture of Success.
In-a- Vision and MICROGRAFX are trademarks of
MICROGRAFX. Inc
Inquiry 241 Windows and Microsoft are trademarks of Microsoft. Inc
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Dot Matrix ¢W1
Printing
Made Beautiful

This entire ad, from top to bottom, was printed on an inexpensive dot matrix
printer with Fancy Font® a unique program that works with almost any word
processor to produce high resolution, proportionally spaced, letter quality
printing.

No special hardware or installation is required, so you'll be using Fancy Font
as soon as you get it.

Fonts, including Roman, Sans Serif, Bold, lialic, .Ymu/-l OIdEnghsh and
more, from 8 to 24 points comc standard with Fancy Font.
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FLEXIBLE. Fancy Font comes with a complete set of over 1500 mathematical,
foreign language and other special symbols.

Hundreds of additional fonts in sizes from 6 to 72 points are available, at a
nominal additional charge, from our growing font library.

You can cdit any character and also create your own characters or logos, up
to 1 inch by 1 inch.

Powerful formatting features let you center, justify, wordwrap and type flush
left or right, with or without running headers and footers — even with
different fonts and sizes on the same line.

IMPACT YOUR LASER. Combine the high quality of the HP Laserjet,
LascrJet+ or Canon Laser printer with the font styles and sizes of
Fancy Font for the ultimate in visual impact

You can mix internal printer fonts, cartridge fonts and
Fancy Font letters on the same line to create materials
with typographic impact

COST EFFECTIVE. You can buy Fancy Font from your local dealer or direct
from SoftCraft for only $180.

You'll get near typeset quality at a small fraction of the time and cost of
using art or typesetting services.

You'll be turning out beautiful reports, newsletters, presentations, letters,
mathematical texts, overheads, invitations and more after getting your copy of
Fancy Font. The applications are limited only by your imagination.

Fancy Font runs on PC-DOS, MS-DOS and CP/M systems with Epson,
Toshiba and compatible dot matrix printers and laser printers.

Call or write now to order Fancy Font or ask for complete information
including actua} samples and independent reviews.

CALL TODAY 1-800-351-0500

MasterCharge and Visa accepted

SoftCraft, Inc.

222 State Street, Madison, WI 53703 (608) 257-3300
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doesn’t support the project by arranging
for key parts to be available from one
source at reasonable prices and by
answering questions of all those readers
who build the project, then readers
become frustrated an and angry. Readers
have to go through all the trouble of buy-
ing every part in Quantity one and at high
prices. If the assembled project doesn't
work properly, readers rightly want help
diagnosing the problem. Supporting 400
readers who have built a project requires
time and effort on the part of the
designer. Usually the demands far ex-
ceed what any individual author is will-
ing to undertake.

On the other hand. when we make cer-
tain that a project is backed by the
resources of a firm with an adequate staff
and that parts and support are easily
available, some readers believe that the
article is intended to force them to buy
a commercial product. This is not the
case. Unfortunately. there is never likely
to be a charitable foundation that sup-
ports hardware-construction projects
with design and support engineers, a
purchasing manager, clerical help, and all
the other resources that go into produc-
ing a complex electronic project.

Based on years of experience, we
believe that arrangements such as our
continuing one with Steve Ciarcia and the
DSI-32 agreement with Definicon serve
our readers much better than publishing
sthematics and leaving the reader with
no hope of support. Readers who prefer
can always work from the schematics and
ignore the support firm. BYTE has no
financial interest in any of these projects.

Because our readers’ greatest interest
is in new technology. we are determined
to do hardware-construction articles
based on new and advanced chips. Ciar-
cia’s project based on the 64180 and
Definicon’s based on the 32032 are ex-
cellent examples. They afford readers an
opportunity to work with systems based
on advanced chips without having to buy
a large development system from a
semiconductor manufacturer. We would
like to do more articles based on ad-
vanced chips, but we are usually unable
to convince anyone to undertake the
financial risk and the burden of support.
Such articles require purchasing hun-
dreds of parts with no certainty as to how
many people will build the project and
buy the parts. There are sometimes
supply problems with the new parts as
well.

We're now trying to make arrange-

{continued)



For those times when 640K memory

just doesn't seem to be enough.

Feed your byte-gobbling appli-
cations with the expanded
memory of RAMpage! And
stop wasting valuable time
with frustrating “Memory
Full” messages.

Breaking The 640K
Barrier.

RAMpage! breaks
through the PC’s 640K-
byte barrier delivering up to 2
megabytes of parity checked
memory for expanded memory
applications. Up to 4 RAMpage!
boards can be used in a single
PC for a full 8 Mb of memory
per system.

EMS Compatibility.
RAMpage! is fully compatible
with all applications
developed for use
with the Lotus’

Expanded
- Memory Speci-

fication (EMS). It's

also supported by Enhanced
EMS software—offering more
versatility for even greater value
and performance.

New software updates of popu-
lar applications like Symphony™
Framework™and 1-2-3; designed

Inquiry 4 for End-Users. Inquiry 5 for DEALERS ONLY.

AST introduces RAMpage!" with
up to 2 Mb of PC RAM.

specifically for use with EMS
boards, are now becoming avail-
able. And a wide variety of
other packages, including win-
dowing, spreadsheet,
database and CAD
applications, will
soon follow.

A Super Bonus.
RAMpage!
' includes AST’s
new SuperPak™ utility
software. Designed specifically
to operate in expanded memory
environments, it allows you to
spool print jobs and create
multiple RAM disks for added
performance.

Don't let your valuable byte-
hungry applications starve.
Get RAMpage! today. For
more information call our
Customer Information Center
(714) 863-1333.

Or write, AST Research, Inc.,
2121 Alton Avenue, Irvine,
California 92714

TWX: 753699 ASTR UR.

Specifications

* For use with IBM* PC, PC-XT, 3270 PC
and compatibles.

* Up to 2.0 Mb expanded memory per
board—8.0 Mb total per system.

* Socketed and user upgradeable with
256K DRAMS.

¢ Fully compatible with Lotus EMS 3.0,

« Enhanced EMS design for greater per-
Sformance with enhanced EMS software.

¢ AST Expanded Memory Manager
software standard.

* New SuperPak™ utility software standard.

RESEARCH INC.

RAMpage! and SuperPuk trademarks
of AST Researca, Inc. Lotus and 1-2-3
regustered tradsmarks and Symphony
trademark of Lotus Development @
Corp Framewerk trademark of
Ashton-Tate. IBM registered Irude
mark of International Business

schimes
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DAITA INDEPENDENCE
UCH SMALL

The Age of Data Independence  dawned
about two years ago when IOMEGA

introduced a revolutionary mass storage
\ device called The Bernoulli Box® Featuring

.4 a unique technology that uses rugged,

removable 10-megabyte cartridges, it freed companies to work
more productively and economically—and was soon recognized
as the decade’s biggest step forward in business data storage.

Today, IOMEGA has taken another giant step. With the
addition of the compact 20-megabyte-per-cartridge Bernoulli
Boxes, in single- and dual-drive versions, the Data Independ-
ence family gets simultaneously bigger and smaller. The new
Bernoulli Boxes double on-line capacity to up to 40 megabytes
and cut the space required to carry and store data cartridges.
They also boast a footprint that is literally half that of the pre-
vious version, freeing just that much more valuable desk space.
But what makes the new Bernoulli Box so exciting are the

same features that made it the new standard in data
management to begin with.

% TRANSPORTABILITY.

<, The Bernoulli Box cartridges are completely
interchangeable. You're free to take the
cartridge from one and use it in another with
complete confidence. Take it across the hall or mail it across the
continent.

EXPANDABILITY.

Free yourself from the limitations of system
capacity. If you need more, you expand by
buying slim, inexpensive cartridges, not bulky
and costly hardware.

RELIABILITY.

Incredible resistance to shock and vibration
combined with a rugged cartridge format frees
you from concerns about equipment failure,
head crash, or data loss.

20 BYTE * JANUARY 1986
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'MORE GIANT STEPS
‘R FOOTPRINTS,

SECURITY.

Free your sensitive files, such as payroll and
personnel, from unauthorized scrutiny and
free yourself from unnecessary anxiety. Put
them on a Bernoulli Box cartridge, and put the cartridge where
you know it will be safe.

Check out the latest Bernoulli Box family members today. More
giant steps towards the complete data independence of
businesses using the IBM PC, XT, AT, most compatibles, and the
Macintosh* ™ Giant steps with very small footprints.

For the dealer nearest you, call 1-800-556-1234, ext. 215. In
California, call 1-800-441-2345, ext. 215.

SERFORMANCE.

I'he amazing speed of The Bernoulli Box—
with access times and transfer rates that rival
ind often surpass the best hard disk drives—
ranslates into the best freedom of all: the freedom of time. And
now The Bernoulli Box offers users the option of booting from
The Bernoulli Box cartridge with any of the 1BM PC or
compatible computers.

*The Bernoulli Box for Macintosh is available in a 5-megabyte single-drive version and a
20- megabyte dual-drive version for AppleTalk.”

The Bernoulli Box is a registered trademark of IOMEGA Corporation. Data Independence is a trademark of IOMEGA
Corporation. Macintash {s a trademark hcensed to Apple Computer, Inc. AppleTalk is a trademark of Apple Computer. Inc
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|IOMEGA Corporation
1821 West 4000 South
Roy, Utah 84067
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ments for hardware projects based on |
three different 32-bit processors: the
INMOS Transputer, the Acorn RISC
Machine, and the Motorola 68020
Anyone interested should contact Phil
Lemmons.

We didn't publish the DSI-32 article |
without assuring ourselves that the board |
would work. Phillip Robinson of our West
Coast staff saw the DSI-32 assembled
and working before we published the ar- |
ticle on it. Definicon also shipped us a
DSI-32 board that functioned properly in
an IBM PC here in our main office. Our
technical staff edited the article.

An independent review of the DSI-32
is a good suggestion. We'd prefer to do
that as a collaboration among as many
DSI-32 users as possible. Those inter-
ested should contact Glenn Hartwig.

COMPRESSING DATA
On page 392 of the October 1985 BYTE
(Letters). readers found an interesting
printing experiment” that surely could
use more explanation. Although it's called
a “high-density bar code” in its caption
the sample has little resemblance to a con-
ventional bar code image; rather. it ap-
pears to be a direct binary high-density
representation of bits framed by an error
detection/correction and timing format.
A format like the sample printed has
good prospects for delivery of machine-
readable data. | count about 64 informa-
tion bits in width {excluding error detec-
tion and framing information). with a den-
sity estimated to be 128 bits per inch. The
same 128-bpi density seems to be used
in the vertical direction, with a length of
7.5 inches. Multiplying the numbers, we
can estimate that the test patch repre-
sented some 61.440 bits, or about 7.5K
bytes. Multiply that by 10 or so columns,
and we have an apparent page capacity
in excess of 75K bytes. For source code
of programs, you'd probably want to use
a token-compression scheme. In some ex-
periments 1 did in 1981 with token-coin-
pression techniques. | was able to achieve
almost 3:1 compréssion for large Pascal
source programs. Thus, as a means of rep-
resenting a high-level language program
with comments, your 7.5K-byte sample in
October could represent the equivalent
of over 20K bytes of uncompressed Pascal
source text. A 20K-byte source program
while not large. is a significant chunk
There was another fundamental prob- |
lem with the bar code formats we printed |
a long time ago in BYTE. Those bar code
formats were ugly to look at. The sample |
(continued)

The most flexible

printer-sharing device
you can buy is from

Baylech

Introducing the new Model 528DB multiport controller. it will
let eight users automatically share one printer, or in muiltiple
pnnter applications, let users code-select a specific printer
or contend for the first available printer. Flexible, user-
selectable featunes include; the number of printers versus
the number of computers, printer select code, CTS/DTR or
XON-XOFF nardshaking, operating mode, form-feed mode,
header-page message, disconnect ime-out, and baud
rates. To set up simply connect the muiltiport between

your computars and printers. It interfaces easily with any
RS-232C seqial device. Model 528DB with 9.ports, $659.
Larger models &lso available

800-523-2702
Highway 603, E.O. Box 387, Bay Saint Louis, Mississippi 39520
Phone: 601-457-8231 Telex: 910-333-1618 (BAYTECH)
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printed in the October 1985 BYTE has in-
formation, but at a small enough scale to
look reasonably good to the human eye's
wonderful power of averaging.

The use of this density represents a sig-
nificant advance, probably enough to
justify purchase of a specialized reader de-
signed like no bar code reader presently
on the market. | conjecture that a line-
image CCD (charge-coupled device) video

sensor could span the width of the image
with 128 or 256 pixels relatively inexpen-
sively. A brute-force capture device could
be made to take advantage of this format
provided that it addressed the problem
of maintaining alignment during the scan.
Rough alignment of the scan with the ver-
tical direction of the page can be provided
by the “gutter” of the magazine or a ruler
Vertical timing is obtained from the edges
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> Kets for 27256 EPROMS

12 Inches by 138 Inches
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Qperalions Manual (Optional)
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1BM is a trademark o IBM

Available)
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of the pattern as printed. Enough memory
to allow processing of several conceptual
horizontal lines would allow for a small
amount of skew on the part of the line sen-
sor. Averaging adjacent pixels and using
a digital threshold test would allow cap-
ture of the smallest dots in the format. Ver-
tical timing information present in the for-
mat as printed would calibrate the pattern
to the actual velocity variations of the per-
son using the device. reducing the need
for sampling of the image. Scanning ought
to be possible in a few seconds for each
chunk of 7.5K bytes or so.

If this technology works. BYTE. its adver-
tisers. and its readers finally have a way
of printing recoverable data for source/ob-
ject code of significant programs. a capaci-
ty that was not possible in our earlier ex-
periments with bar code formats. (See my
editorial in the April 1980 issue, which
summarized BYTE's bar code experiments
from 1976 through 1980.) Now, whoever
is responsible for this experiment must
still answer the entrepreneurial problems:
Who will build the bar code readers. and
at what cost to the end user? Which
comes first. the widespread printing of in-
formation or the availability of the
readers? By presenting a regular fare of
significant programs in source form using
this format. BYTE could spawn a whole
new marketplace for machine-readable
keyless data entry from print

CARL HELMERS
Peterborough. NH

BYTE replies:
The printed software strip on page 392
of the October 1985 BYTE is called a
Cauzin Softstrip. The strip was designed
by Cauzin Systems Inc. of Waterbury.
Connecticut, and was unveiled at COM-
DEX last November along with the com-
pany's $200 Cauzin Softstrip Reader.
Cauzin is promoting the device, which will
first be available for the Apple Macintosh
and IBM Personal Computers, as a new
way of reproducing and distributing pro-
grams and data. Robert L. Brass, presi-
dent of the company, explained the tech-
nology behind the Softstrip to me.

The Softstrip can be printed in low-,
medium-, or high-density formats. The
strip that appeared in BYTE was in
medium density and contained about
3000 bytes of information. The standard
Softstrip is a bit longer—9.5 inches—and
holds approximately 3500 bytes. (High-
and low-density strips of the standard
size hold 5500 and 500 bytes, re-
spectively.)

(continued)
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- PERFORMANCE

THAT IS OUT OF THIS WORLD...

MODEL 2000 20MHz MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

...AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with n> compromise in design, and features
you would expect to find only on osdilloscopes costing hundreds of dollars more! JDR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y cperation.

MODEL 2000 has a 20 MHz MODEL 3500 features a 35
bandwidth and 20 calibrated MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. 1mV/DIV sensitivity. Delayed
A convenient built-in component sweep and variable holdoff allow
tester provides additional stable viewing of complex

diagnostic power. 7 10x TEST PrOBES waveforms.
ORDER TOLL FREE 2JDR INSTRUMENTS
800-538-5000 1224 South Bascom Avenue

800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JOR INSTRUMENTS. EARTH PHOTO®COURTESY OF NASA
THE JDOR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRADEVICES.




Cauzin's use of a near-infrared sensor
in its reader gives the Softstrip some in-
teresting properties. The sensor emits a
near-infrared beam of light, which heats
the carbon used in black ink and photo-
copier toner; the receptor portion of the
sensor measures the slight heat increase
of a dark area. With this method of sens-
ing. you can write with colored inks (or
spill coffee, tea, or cola) on a Softstrip
and not impair its ability to be read. How-
ever, writing across a Softstrip or print-
ing it on multicolored paper is an effec-
tive way of copy-protecting it—any at-
tempt to photocopy it will result in extra
photocopy toner deposits that will
render the Softstrip unreadable.

The Softstrip format was designed to
be reliably readable, even in less than
ideal conditions. In its medium-density
mode, each line of the Softstrip (past the
obvious header information at the top)
represents 4 bytes (32 bits) of data. Each
bit of data is encoded as what Cauzin
calls a dibit—a white square followed by
a black represents a | bit, and the op-
posite represents a 0 bit. (Because of this,

LETTERS

4 bytes of data are represented as a line
of 64 black and white squares.) Two pari-
ty bits are on either end of a line of Soft-
strip data. A clever scheme of using one
bit for parity of the even bits and the
other for parity of the odd bits—plus a
checksum on each line and the method
of scanning (discussed below)—gives the
Softstrip Reader a I in 10 billion chance,
according to Cauzin, of making an un-
detected error.

With an effective accuracy of 0.0000]
inch, the scanner scans in increments of
0.0025 inch. In a medium-resolution Soft-
strip, each line of data is 0.001 inch high.
this means that each data line is scanned
four times. each in a slightly different
place. The sensor integrates the density
of each half of the dibit and decides the
bit's status based on the multiple ver-
sions of this information. Cauzin claims
that this method is much more immune
to errors than a system that would sim-
ply watch for the density transition in the
middle of a dibit.

The Cauzin system does not do any
data compression. but there are

|

numerous public-domain programs that
compress and restore arbitrary files. As
Mr. Helmers points out, such compres-
sion could effectively double or triple the
amount of data that a Softstrip could en-
code. It is conceivable that a single Soft-
strip (9.5 by 0.625 inches) holding com-
pressed data could encode as many as
five pages of high-level language source
code!

Cauzin hopes that its product will
become widely accepted and that Soft-
strips will become a common form of
low-cost software storage. We are en-
thusiastic about the product and wish the
company well. We look forward to the
day when the Softstrip format is in wide
enough use to merit its inclusion in BYTE
listings.

INTELS BENCHMARKING

STRATEGY

There has been a lot of discussion lately

(particularly on the UNIX Usenet news net-

work) concerning Intel's recent advertis-

ng campaign comparing the Intel 80286
(continued)

Speed up data entry with HEl’s
“Fast-Point”™ light pen for IBM*
PC computers and compatibles.

Ideal for cursor control, menu and
icon picking, interactive graphics, and
other data entry tasks.

““Fast-Point” plugs into the IBM PC
color graphics board light pen port, or

monochrome graphics board light pen
port where applicable. It’s compatigle
with standard IBM BASIC light pen
statements and functions. HEI light pens
are sold with technical documentation,
and implementation software on diskette.

HELl is a leading supplier of high-
performance light pens for computer
graphics, CAD, CAl and other applica-
tions with over 35,000 devices in the field.
Put an HEI “Fast-Point” pen to work on
your PC. (From $140 to $195)

{HE! is a major suprlier of OEM graphics terminal light pens.
Call or write for information.}

H HElIinc.

Victoria, MN 55386 ® 612-443-2500

*Registered Trademark of International Business Machines.
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219088 Hayes Micendmgnier Products, e

If the Hayes Smartmodem 1200 is smart,
thisoneis utterly brilliant.

First came the Smartmodem 1200.
Now, there's the smarter Smartmodem
2400™ Its twice as fast. Or just as
fast. Or even not as fast. Because it's
smart enough to automatically adjust
to 2400, 1200 or 300 bps communica:
tions. And to make sure you can
communicate, it gives tests. It tests the
phone line, it tests remote modems, it
even tests itself Because the Smartmo-
dem 2400 features advanced
diagnostics.

Moreover, the 2400 is a smart
communicator. It communicates with
mainframes and minis. Both synchro-
nous and asynchronous transmissions
are supported by the Hayes standard
command set for 2400 bps. And you
can transmit data to another room. or

Inquiry 154

another country because the 2400
meets CCITT international standards.

So. if you want to make fast work
of high-volume communications. you'd
be very smart to see your authorized
Hayes dealer for a look at the Smart
modem 2400 or 2400B. a plug-in board
for the IBM PC and compatibles,

E——

Say yes to the future with Hayes.

Now you can be smart. smarter and

smartest all at once

f
SMARTMODEM 2400
= Direct connect « Auto-answer auto-dial - Bell 103
212A and CCITT V.22 and V.22 bis compatible
| * Synchronous or Asynchronous - Full or half duplex
- Nonvolattle memory for communications settings
+ Automatic fallback to 1200 or 300 bps + VoicgAlata
switching * Audio speaker - Advanced diagnostic
tests: analog. digital and remote digstal loopback
« Touch tone or pulse + Automatic adaptive phone line
equalization - Two-wire lease line capability
* Supports single and multi-line phone systems
- Call progress monitoring
SMARTMODEM 24008
| - Plug-in board for 1BM PC packaged with Smartcom 11
| Software » Above features pius synchronousasyn
chronous via standard PC communications port « Rear
panel communications port switch

SMARTCOM II*
- Menu-driven communications software
* 26 communications sets for automatic log- ons
« Ertor-free XMODEM and Hayes Venfication
protocols « VT 100/102 and VT52 emulation
- Unattended batch opetation « For most popular
| computers

|
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When you
positively
custom

Reliability Compatibility Quick Turnaround

IS your obvious first requirement in
this vital link between your product
and the outside world. At Ven-Tel
—with 12 years experience and
millions of modems designed and
shipped—we don't take reliability
for granted...so you can.

with industry standards. All Ven-Tel
modems utilize the industry stan
dard “"AT” command set, guaran-
teeing compatibility with virtually all
types of software. And every Ven-Tel
custom modem is fully compatible
with our complete line of standard
desktop and PC internal modems.
We also meet Belt 212A and
CCITT V.22bis standards in speeds
up to 2400 baud.

is more than a phrase to us. \We've
built a reputation for meeting prod-
uct deadlines among some of the
nation’s largest and most demand
ing manufacturers. From start to
finish in as little as 90 days, Ven-Tel
can help you get your product to
market quickly. You can even begin
development using our standard
modules while your design is
being finalized.

take agood



absolutely,
needrelia

*1 b 'LVIT

FAN 1 i—

Customizing Compact Size Competitive
your modem is your choice. From is an important requirement in Py |
our standard off-the-shelf boards, applications like credit check ter- PI'IClng
complete custom design, to licens minals, portable computers and makes the Ven-Tel custom modem
ing our proprietary CMOS chip trouble monitors. Ven-Tel modem package one definitely worth looking
design (for quantities in excess of density is state-of-the-art to provide  into. For quotations based on your
100000 annually),we guarantee the  excellent “real estate” value, with modem specs or a discussion with
right modem solution based on complete auto-dial/auto-answer, our experienced OEM sales engi
your deadline, design and volume AT compatible, 212A modems— neers, call 800/538-5121 (outside
requirements. Custom hardware in as little as 12 square inches. California). In California, call
configurations and firmware give With power requirements as low 408/727-5721.0r contact us for our
you maximum freedom for inte- as 500mw. custom modem brochure:
grating the modem into your over: | Ven-Tel, OEM Products Division,
product design. 2342 Walsh Avenue,

Santa Clara, CA 95051.

Inquiry 369

look at len-lel
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Brainy Buffer.

Do you press print and wait? And wait? And wait?

Your waiting is over with the Universal Data Buffer — it frees your computer in
seconds while it handles the printing of your file.

And the Universal Data
Buffer from HanZon is
smarter than the average
buffer. For one thing it has
two inputs—one serial and
one Para"el' and two out- HANZON DATA INC * 14732 142n0 NE. * Woodnvils, WA 98072
puts—one serial and one
parallel. Since all the ports -
are active, it means the Universal Data Buffer can interface between serial and
parallel devices — even at different speeds and protocols. All that is a bonus to
its standard function - as a 64K buffer
expandable to 256K. The buffer also
has operator controls for
selecting additional copies,
and pausing.

4 sl

Call HanZon today for
your nearest dealer:

(206) 487-1717.

Suggested Retail Price: $385 - 64K Buffer

( HANZON ) $59 - 64K Expansion Module

HANZON DATA INC. « 18732 142nd Ave NE ¢ Woodinville, WA 98072

DataSaver

Power protection for high-level microcomputers with
peripherals, multi-tasking systems, and communi:
cation networks is here, now, with the 400 Watt
DataSaver. Placed between the desktop computer
and system monitor, the DataSaver 400 features

a master power switch directing four power outlets
2-stages of overvoltage transient suppression and
built-in, automatically recharged batteries stand by
to assure clean, uninterrupted power for the five
minutes you might need to shut down before the
power shuts off. 90 and 200 Watt models available.

Cuesta Systems Corporation

9
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LETTERS

to the Motorola 68010 and 68020. Intel
has published a document entitled “iAPX
286 High Performance Benchmark
Report” (hereafter referred to as “the
report”) to support its claim that the
80286 offers superior performance over
the Motorola 68010 and 68020 chips. Both
the advertising and the report use the
benchmarks that appeared in my article
("Benchmarking UNIX Systems,” August
1984 BYTE. page 133) as the basis for
comparing the Intel and Motorola chips.

After studying the Intel report, | believe
there are several problems with Intel's ap-
proach to benchmarking that should be
addressed. While the problems presented
below may not prove to invalidate Intel's
claim, they do raise doubts as to the ob-
jectivity and impartiality of intel's bench-
marking strategy. As author of the majority
of the benchmarks Intel has used to make
its claim. | feel compelled to discuss some
problems with Intel's benchmarking
strategy.

On July 22. 1985. | hand-delivered to'the
local Intel office a list of problems with its
benchmarking strategy and reasons why
| believe the company cannot legitimate-
ly make the conclusion it did. As of today
I have not received a satisfactory response
to most of these issues. which are outlined
below

I. The listing for the pipesc benchmark as
published in Intel's report is incorrect. If
this listing is identical to the source code
used to evaluate the 80286-based systems
mentioned in Intel's report. then the pro-
gram will terminate prematurely, resulting
in invalid timings. This listing is as it was
presented in the August 1984 BYTE. How-
ever, an error was made on my part when
| furnished the listing to BYTE. and a line
was inadvertently deleted. | notified BYTE
of the omission. and BYTE published a
correction in the January 1985 issue (page
14). Intel should have used the corrected
benchmark. Intel has responded favorably
to this error and has rebenchmarked its
systems. | have been told that Intel will
publish a correction
2. Intel admits that the benchmark data
used for the Masscomp and Sun Micro-
systems machines is the data presented
in the August 1984 BYTE. The BYTE arti-
cle was originally slated to appear in the
February 1984 issue. Due to production
delays. however. it did not appear until
August. Although | have no precise record.
the benchmark data | gave to BYTE is
probably as old as. if not older than
December 1983. This means that Intel is
(continued)



Pushy, pushy, pushy.

Alt

RESIDENT.

MOVE FROM PROGRAM TO PROGRAM WITH THE PUSH OF A KEY.

Now you can go from application to application In a single key-
stroke. With RESIDENT,” the product that makes different programs memory
resident in your PC. Just name your own key to access your application.

SAVE TIME 26 WAYS. No more waiting to change programs. Go
from Lotus 1-2-3 to Wordstar' to DOS and back again. RESIDENT gives you
instant access to as many as 26 programs. And ends stopping, searching and
loading diskettes during the workday.

CUT AND PASTE. Take data (CUT) as it appears on the screen from
any application and transfer it (PASTE) to any other application. For example,
move columns from your spreadsheet to your word processor

SOMETHING EXTRA. DESKTOP PROGRAMS. Desktop pro-
grams are simply another application for RESIDENT Included free is Utility
Package I, which has these programs: NOTE PAD, PHONE DIALER,
CARD FILE, BASE CONV, CALCULATOR, ASCII TABLE, COMM
TERM., AND MESSAGE PAD

AT A PRICE THAT’S NOT PUSHY. $89.95.
RESIDENT does a lot. But it doesn't cost a lot

And ordering it is almost as easy as
using it. Just push a few buttons.

INFORMATION SOFTWARE, INC
2639 Walnut Hill #135
Dallas, Texas 75229

For more information,call
(214) 353-2966

Inquiry 167

Send this coupon with your credit card
number (VISA. MASTERCARD), money orcer or check
for $39.95 plus $5.00 for postage and handiing
In Texas, add 6¥s% sales tax ($5.51). Outside the
U.S. ada $10.00 (to U.S. Bank) for postage angd han-
dling. No C.0.D. please

—CHECK __MONEY ORDER _VISA _MC

CARD #: - EXP. DATE

NAME —

CQOMPANY

ADDRESS ——

PHONE NO.

BRRRESDENT 8 & Iracemas of intormation Sof.
B wae. Inc 1BM PC, XT, AT are regsiersa
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comparing benchmark results from 68010
machines over a year old to current 80286
benchmarks! Intel apparently did not
make an effort to benchmark current
68010 machines other than the AT&T
7300. More recent. but still dated. bench-
mark data | have shows that the Sun is
much faster than reported in at least two
benchmarks. Intel should have noted the
benchmark dates of the Sun and

Masscomp machines clearly as being old
and benchmarked current production
machines. as it did with the Intel-based
microcomputers.

3. The 80286-based microcomputers
benchmarked all ran XENIX 3.0. The
Motorola-based microcomputers ran dif-
ferent operating systems: System Il
System V, and Berkeley 4.1 BSD. The BYTE
UNIX benchmarks, as stated in the August

Programmer
Essentials

- “‘Offers many capabilities for a reasonable price”
o W. Hunt, PC Tech Journal

\o “l highly recommend the
/..Oo D. Deloria, The C Journal ()O.-,{

[ ESSENTIALS

200 functions: video, strings, keyboard, directories, files, time/date and more.
Source code is 95% C. Comprehensive manual witthIent of examples. Demo
programs on diskette. Upgrade to THE C UTILITY LI

THE S UTILITY LIBRARY

Thousands in use world wide. 300 functions for serious software developers.
The C ESSENTIALS plus “pop-up” windows, business graphics, data entry, DOS
command and program execution, polled async communications, sound and

more.

ESSENTIAL GRAPHICS

Fast, powerful, and easy to use. Draw a pie or bar chart with one function.
Animation (GET and PUT), filling (PAINT) and user definable patterns. IBM color
IBM EGA and Hercules supported (more soong. NO ROYALTIES. Save $50 when
purchased with above libraries. Available Fe

Compatible with Microsoft Ver. 3, Lattice, Aztec, Mark Williams, CI-C86,
DeSmet, and Wizard C Compilers. IBM PC/XT/AT and true compatibles.

[G.compiler Packages: Wicrosoft C - 319, Lattice or CI-C8 compilers
-$329. Save $40 - 850 when purchasing compiler and library combinations.
SBecny Ccompiler and version number when orderin% Add $4 for UPS or $7 for
UPS 2-day. NJ residents add 6% sales tax. Visa, MC,

ESSENTIAL SOFTWARE, INC
- @ P.O. Box 1003 Maplewood, NJ 07040 914/762-6605

g
v

(¢)
O,
O

G, UTILITY LIBRARY”

RARY for $95.

$185

$250

ruary, 1986.

hecks, PO’s.
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1984 article, are UNIX operating-system
benchmarks. They are not microprocessor
benchmarks and should not have been
used as such. The consistently superior
results obtained on the microcomputers
running XENIX as compared to the micro-
computers running other versions of UNIX
indicate that performance differences may
be due more to differences in operating-
system software than to microprocessor
design. For example., XENIX 3.0 uses an
internal buffer size of 512 bytes; 4.2 BSD
uses a 1024-byte buffer size. The pipesc
benchmark as published in BYTE does not
take differing buffer sizes into account and
assumes a 512-byte buffer'size. Read and
write operations thus appear to be less
efficient on the Sun as compared to other
machines. In short, by not taking system
differences into account. Intel did not
employ the scientific method. Thus, there
are too many unkriowns for a conclusion
to be reached. Intel should have bench-
marked a Motorola-based microcomputer
running XENIX or an Intel-based micro-
computer running something other than
XENIX if it wanted to reach conclusions
about CPU performance under similar cir-
cumstances and operating systems.

On arelated issue, Intel's version of the
other benchmarks used in the report are
flawed. some critically. The company's C
translation of the Whetstone benchmark
as published has two errors:

1. It is performing one loop more than
necessary in module three. This is actual-
ly a detriment to Intel's results.

2. The Whetstone uses a single dimension
array of four elements. These elements are
correctly referenced using the subscripts
0. 1. 2. and 3. Intel's benchmark uses the
subscripts [, 2. 3. and 4

Intel's version of the Fibonacci recursion
benchmark has a more substantial flaw.
Because of an extra semicolon, the bench-
mark makes one iteration instead of the
10 iterations, as implied in the listing.

In all likelihood. the errors in the
Whetstone benchmark did not significant-
ly affect the results on the machines
benchmarked in the report. However,
because of these flaws the results from
this industry-standard benchmark cannot
be compared to data from other versions
of the Whetstone.

The same may be true for the errors in
the Fibonacci benchmark. Both instances
raise doubts as to Intel's knowledge of the
C language. which it has specifically
selected for comparing microprocessors.

{continued on page 407)



Introducing
Power

Windows.
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Microsoft® Windows has arrived. 6 1989 1268 .68 H
For anyone who uses a computer - | T [

in earnest, that is extremely good
news.

Windows gives you a practical
way to integrate programs. It radi-
cally decreases the time it takes
to move from one application to
another. Dramatically simplifies
the means of consolidating data from many
different programs.

And, as a graphical extension of the MS-DOS
operating system, it gives you a highly visual
way to work and to organize your work.

In short, Windows brings efficiency to all those
processes of personal computing which have ill
now been awkward, unwieldy, inconvenient.

The joys of job hopping.

With the advent of Windows, you can work
with multiple applications. And switch from
program to program with ease.

Start up with one application, then another,
and another. Leap back and forth between
applications as your work routine dictates. Then
pick up right where you left off.

The ability of Windows to change quickly
from program to program logically and naturally
magnifies the utility and productivity of the
personal computer. And is a recognition of the
way people who exploit the power of PCs really
do their jobs.

Breaking the 640K barrier.

Just like you, Microsoft Windows can handle
several projects at the same time. Juggle assign-
ments. Deal with frequent interruptions.

And Windows will ignore the 640K limit of
your PC, especially if you have a hard disk,
the Intel® Above Board, or expanded memory.
It will execute the rather neat trick of working
with more programs than memory can hold at
one time.



Another great service Windows performs is
accelerating the movement of information from
one program to another.

Collecting and combining that information
is as simple as taking a “snapshot” of data in
one program. Editing it. Then consolidating it
with data from other programs.

With Windows, you can enjoy the advantages
of conventional integrated programs without
their compromises. Because Windows lets you
put together the applications that you know,and
that get a job done for you.

Choose your best word processor,spreadsheet,
database —you name it. They're all there for you
at a keystroke.

t . 101700
scription : UHS Uideo Recorder
antity : 746
Lce : 399.00
+
-
nboar
.tmap :’
200 ¢
1564 i
Unit ] A
Cost 1007
se !l
e
85 86 87 88 89
et C ¢ Common ground.
= Finally, Windows is not only an
immensely powerful tool for today,
it’s also a solid base for a new gen-
eration of Windows applications.
As an introductory offer, two of
these —Microsoft Windows Write
and Paint—are included in the pack-
age. Along with more than a dozen
Spreading knowledge. other programs.

In Windows applications you have a common
interface which includes drop-down menus,
dialog boxes, icons. Along with a richer envi-
ronment that allows you to mix pictures and
text. And to summon different type faces and
styles at a keystroke.

Windows is a bridge between today's appli-
cations and the graphics based software now
evolving A way to work interchangeably with
today’s programs. And tomorrows.

If you're somone who uses personal comput-
ing as a natural part of your work life, who
capitalizes on the productive powers of
sophisticated applications, look into Windows,
a new vision of what a computer can do.



Windows breaks down walls.
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Spreadsheet information from Lotus® I-2-3° can be captured.
And then transferred to Windows Write, our graphic word
processing program for consolidating, editing, and formatting.

Data from dBASE II® can also be copied and transferred to Write.

Write - DISCHE MI.DOC
File fdit Search [haracter Paragraph

1986 Home Audio Market Analysis
Footer..

Ruler On
Tabs.

Accessory (12, GZ)/W%n‘nhble (?.8%)

"\

|// \\)

Tape Deck (22.02)
€D Player (20.0%) \

———
Speaker (39.6%)

Using your spreadsheet data, build a Lotus chart.
Then capture it from the screen. And paste it into
Windows Paint.

Windows Write is a straightforward and able word processor It
serves as the “great integrator”in Windows. The place where text
and graphics from all your other programs are organized and
formatted for presentation. What you see on the screen is what
you'll get on the printout.

Paiat - AUDID1.¥GP

ERIZECEEERSEN
f*ﬂjm b ALY

EneasUision - LASER.PIC

Windows Paint is an illustrator’s studio. A palette of graphic tools.
Use Paint to create drawings and diagrams. Or, in this case, to
enhance a I-2-3 chart to emphasize your point.

In-a-Vision, a Windows application by Micrografx, Inc., is a
computer-aided design program. Its highly detailed technical illus-
trations are easily transferred to other Windows applications.

Windows lets you freely combine information
from all your applications. And gives you the
means to organize, compose, format and print it.

Because Write and Paint are graphic
programs, they brilliantly exploit the capabilities
of dot matrix and laser printers. When you're
satisfied with what you've done in Write, print it.

For a stunning presentation.

Windows provides an easy means of selecting
and gathering text and graphics from your
programs. And then consolidating it all —text,
numbers, and images—in one application.

Windows Write and Windows Paint can serve
as a staging area. There you highlight, expand,



and compose text, charts, and illustrations
drawn from a variety of programs. Then format
it all for printing.

For instance, you can move data from Lotus
1-2-3 and dBASE Il into the Windows Write
word processor. A chart from 1-2-3 can likewise
be pasted into Paint, a drawing tool. There you

have the means to transform a basic chart into
something that communicates exactly what you
want to say. Which you then transfer to the
letter being produced in Write. When you're
happy with content and composition, print the
page on a graphic printer just as you see it. The
better your printer, the better the result.



Spend a day with us. You’
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7:45 AM.Early as usual. Opening Windows lands you
in the MS-DOS Executive, the Windows command
center and file directory. Run the Windows Calendar
program and see what's up for the day.
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1:30 PM. Market’s closed. How'd you do? Open
Terminal to dial Dow Jones News/Retrieval® and check
the final quotes. Copy and paste them into Notepad.

One of the great beauties of Windows is that
in the here and now you enjoy the benefits of
computing's future path —graphically oriented
software. Without giving up any of the appli-
cations you're happy with today.

Windows integrates the DOS programs you're
already using with a wide array of Windows
applications.

In addition to Windows Write and Paint,
the package includes a collection of Windows
desktop applications which you can use to
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7:55 AM. You've got a report due by the end of the
day. A comprehensive sales analysis. Bring up Multi-
plan® and R:BASE 5000” Copy regional sales data
from R:BASE into Multiplan.
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1:45 PM. You did pretty well today. So use the
Windows Calculator to figure your gains. Which you
duly note in Notepad. Your good luck, however,
requires a call to your tax attorney. A quick click brings
up his listing in Windows Cardfile. Another click

dials him automatically on your modem.

manage your day-to-day activities. A calendar,
cardfile, notepad, calculator, and telecommuni-
cations program, just to name a few. Used
together with your standard applications, they
can handle an impressive list of office routines.

Spend a day with Windows and the future
of business computing falls into place.

Windows isn't merely an operating environ-
ment. It’s an extremely useful collection of
applications.

And because Windows runs most existing



never give up a Windows office.
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10:30 AM. You've squeezed everything you can out
of the numbers. Now open up Microsoft Chart. And
let the pictures tell the story. When you've made a chart
fit for presentation, capture it from the screen.
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1:55 PM. No sooner do you hang up, than your
Calendar alarm sounds. Checking the Calendar, you
find you've got a meeting at 2

3:00 PM. The meeting went on forever. About time
you got back to that report. Copy the chart from Paint,
and paste it into Write. It looks brilliant. Now write

it so it sounds brilliant.

standard DOS applications, it's ready to handle
any job you need to do today.

But Windows also represents a foundation for
the future.

The Windows interface establishes a common
set of command conventions, drop-down
menus, dialog boxes,and icons to standardize
operations for all forthcoming Windows appli-
cations. Which means once you've learned one
Windows application, learning the next one
will be deja vu, not start from scratch.
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File Edit Font Fon-Size Stele Palette Uptions
il CTH oo
p ¥ CTRR- AL

P%ﬁin%-OOOCA

Hegional Salet l
$5,

4

South East

11:00 AM. Paste your finished chart into Windows
Paint. Add borders, highlights, and illustrative detail.
Not only more appealing, but more effective.

Reversy

Write is sending your document 1 -
to the printer

4:48 PM. Everything on screen is looking good. You're
ready to print. Open Clock to confirm time. That's
right, it’s tight. Choose the Print command and send
the document off to the printer. Open Reversi for a
quick game while you wait. While you beat the clock
you can try beating the computer.

5:00 PM. Report printed impeccably. Turn it in and
shut down for the day. After all, you were in fifteen
minutes early.

Windows Write and Windows Paint are the
first examples of programs that embrace the
standard.

In-a-Vision, an impressive computer-aided
design program by Micrografx, Inc., is another
example. Many more are now being written.

And because Windows runs standard DOS
applications, you can look forward to the future.

But you don't have to wait for it.



The first reviews are in.
Here’s what they see in Windows.
Prominent reviewers and industry experts
have been eagerly awaiting the arrival of

Integration features:

* Work with multiple applications and switch between them.
* Run more applications than fit in memory at one time.

Microsoft Windows. °%9ncsiolidate ir;fonpation from standard DOS and
Now they've had a good look. And we're i
pleased to record their responses to what Applications included:
they saw. * MS-DOS Executive — DOS file management program.
o . . .. Run programs; format disks; copy, rename, delete files.
Il bet on Microsoft Windows! *Calendar —Set appointments with optional alarm
Jonathan Sacks, West Coast editor of reminders; daily or monthly view.
Popular Computing magazine. *Cardfile —Filing program; cards can include text or

graphics, autodial capability*

You've got a clear winner. .. * Notepad — Text scratch pad/editor; time/date stamp option.

Stewart Alsop, editor and publisher of * Terminal — Telecommunications program; copy session data
PC. Letter. to other programs or capture to file; autodial capability*
“_ Windows looks very good..” *Calculator— Common arithmetic operations, plus square

A ’ root, percent, and memory.

Peter Norton, in his column in PC Week 9/24/85. +Clock—Can be displayed anywhere on the screen.

* Reversi— Strategy game; four levels of play.

* Control Panel — Set time, date, communication ports, colors,

Of course, all this is going to cost you: $99.

A p rice that makes Windpws the most °la’cric;dg/rc;ie;zfzrrir:§t%n File (PIF) Editor —Create or edit
startling value ever offered in software. PIF files for standard applications.

A comparable collection of programs—a . Print'Spoo}:r— Print files from Windows applications while
SWitChing program, a graphic interface, deSl(tOp °E§?;l;2§r(c)it—e\r/ism(r)nr;ation copied from applications.
applications, a word processor, a drawing pro- * RAMDrive — Setup memory expansion cards as a
gram —could easily cost hundreds of dollars more. RAM disk.

Windows will instantly deliver you a more Introductory offer also includes:
productive present. And a leap into the future. * Windows Write —Graphics based word processor.

A future which, frankly, we have no interest * Windows Paint—A full-featured drawing program.
in keeping exclusive. At this price, it looks to "requires a Hayes compatible modem

be arriving in a rush.

Windows will open your eyes. Belcoen Voo U5A B ENGIAND P FRANCE
We invite you to visit your Microsoft . f;G " o N
Dgaler and geiha. screenful of Micrpsoft Munich DEUTSCHLAND ~ eorerose ‘C%‘}L'ZSA"C g’eof,‘,?g;"’;,\"‘
Wmdows. Wg ink you'll agree Windows ——— N s e
1S clearly a winner. Sydney NSW AUSTRALIA Sollentuna SWEDEN Tokyo JAPAN

Microsoft Windows

The High Performance Software™

Microsoft. Multiplan and MS-DOS are registered trademarks and
The High Performance Software 15 a trademark of Microsofe Cor-
poraton

The names of the people and companies used 1 this prece are fic
tittous Any resemblance o actual people or companies 15 purely
coincudental and uruntentional




FIXES AND UPDATES

Mac C Updated, QSORT Repaired

¥.3f

Sorry, hal

Project Not Bug-Free

Consulair Corporation wrote regarding
Tim Field's review of five C compilers for
the Macintosh (see the November 1985
BYTE. page 275). One of the compilers he
evaluated was Consulair's Mac C version
1.7. The company pointed out that Mac
C version 4.0 came out in August 1985.

Consulair also noted an error in the
QSORT benchmark (listing 7. page 292).
Using its own version of a quicksort pro-
gram, with 16-bit integers. Consulair
benchmarked version 4.0. the results of
which are shown below (times in seconds).
The source code for Consulair's quicksort
version is available on BYTEnet Listings;
telephone (617) 861-9764.

Normal Register File Size
FRAME 0.10 0.07 13056
POINTER 26.57 1517 13056
INTMATH 5.05 268 13568
SIEVE 6.33 4.40 13056
QSORT 9.47 8.68 13312
FLOAT  289.90 155.90 (extended) 13568
FIB 29.93 13056

= |

A Pape

Steve Ciarcia built a computer into a Frag-
gle Rock lunchbox (see the October 1985
Circuit Cellar, page 86). Fraggle Rock is
part of the world of Muppets. Mr. Ciarcia's
staff dutifully contacted Henson Associ-
ates (whose letterhead reads “ha!”).
rightful owners of all Muppet likenesses
and concepts, and asked for permission
to use a photo of said lunchbox. The
mavens of Muppetry graciously granted
permission.

However, we failed to acknowledge ha!'s
granting of permission. We apologize to
Henson Associates for this oversight. (Now
will you please call off those large nappy
creatures we've seen lurking menacingly
around the offices?)

Benchmark Bug

Several bugs wiggled into Jonathan
Amsterdam’'s “Context-Free Parsing of
Arithmetic Expressions” (August 1985
BYTE. page 138). Antonio Salvadori. as-
sociate professor of computing and infor-
mation science at the University of Guelph
in Ontario. sent us the following cor-
rections.

On page 142, in the line that begins
UNTIL ¢ < >. there should be only one
space inside the single quotation marks.
Fourteen lines below that. a closing paren-
thesis is missing from the comment state-
ment.

The variable savedChar should be ini-
tialized by savedChar : = chr(empty); at
the beginning of the main program.

We go back a ways with this one. An error
has been found in the Turbo Pascal bench-
marks (July 1984 BYTE, page 267). The
problem occurs in the Puzzle program
(page 274). in a line near the bottom of

the second column. The line reads
pieceMax[1] := 1+d++d+*d+3;

To correct it. insert O between the first
asterisk and the plus sign.

Roberto Denis, a BYTE charter subscriber
in Plantation. Florida. decoded some of
the punched paper tape running across
the page tops of our 10th anniversary

issue (September 1985). The message
reads: HOPE TO HERE |[sicf FROM YOU
HARD CORE PAPER TAPE PEOPLE ALL
THIS TYPING BETTER BE WORTH IT

San Francisco's Exploratorium Comes to New York

Mr. Denis challenges readers who have
copies of BYTE's early letterhead. which
had paper tape running across the top. t¢
decipher the message. If there is one.

The staff of the Exploratorium in San Fran-
cisco is packing up more than 80 interac-
tive exhibits and heading east. where
they’ll set up shop at the IBM Gallery of
Science and Art in New York City. The ex-
hibition is designed to help people in-
crease their understanding of light, visual
perception. and other phenomena of the
physical world.

Among the wonders are the “Distorted
Room." where people appear to shrink
and grow in this room with no right angles,
and the "Duck Into Kaleidoscope.” which
appears to create a crowd when only a few
people are actually present.

The exhibit runs from January 31
through April 26. The IBM Gallery of Ant

and Science is located at 590 Madison
Ave., New York, NY 10022, (212) 407-6100.

How To Access and Use BYTEnet Listings

To access BYTEnet Listings, call (617)
861-9764. When you get the carrier
tone, enter two or three carriage
returns so that our software can deter-
mine your operating parameters.
Optimum modem settings are 8 bits,
| stop bit, and no parity at full duplex,
or 7 bits, 1 stop bit. and even parity

at half duplex. Acceptable operating
speeds are 300 or 1200 bps. At this
time, BYTEnet Listings does not sup-
port 2400-bps transmissions.

The BYTEnet Listings software itself
is menu-driven. Programs may be
downloaded using ASCII. Kermit, Tele-
Link. and XMODEM protocols.
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PC SYSTEMS l '

SRSl ENAEEERS |

Same System with
20 MB Hard Disk

$2085

Monitor Not Included

MAINSTREET |
ENHANCED | |

PC $1965

with 10 MB Disk

B 360kb Tandon Floppy
B 10 MEG ADEPT Hard Disk | =
B 256K RAM

@ All Controllers, Cables, Manual
B 1 Year Warranty |

Many Options Available

11 "

PC/AT

ERENTEENSECESEISAARNEN 0 g

ATrrus
$3860

20MB System
Includes:

1.2 MB Floppy

360 KB Floppy

512K RAM

20 MB Hard Disk

Serial/Clock

All Cables, Controllers, Manual
Monitor Not Included

Same System
with 32 mb

$4071

0O 0O O0O0aQ0O

MORE ;

® 256K RAM ® Tape Dn ® 20 MB Hard Disk
<SUPER PC ® 360K Floppy . II;,.")F'QWa:IVe <S|ot Saver * Persyst \;::Ieo (s:ombo 82545 $8 I :
* 10 MEG * 640K RAM  2.360K Floppies * 3 Slots Available / M
" S40K RAM « AST6PAK ‘\ CHe %SR?,&‘S $35 8 \ |
e 2 Fl * 135 Wat .
“SUPER PC+ o %0 h:EBE:HARD Powera' <pPC 2/20 . m:?’lh:ppms 8087-3-$129 J
* Tape Backup !

: PC SYSTEMS FROM MAINSTREET

* 20MB Hard Disk

I

111111111111

80287-$250 |

TTT
|

MAI

HOURS:

JERREAREEREN "L

/ v
~ . 0(,,0\" ,
_ Printers WER
EPSON FX-80+....... —
EPSON LQ-1500 .. ... ADEPT
EPSON FX-185 . .

5 DataShield AT 800 . .
EPSONLX-80.... 3 .'Back up power 800 Wanss689
TOSHIBA 1340. K DataShield XT300. . . $369
TOSHIBA 351 .. ] DataShield PC200. . . §285
TOSHIBA 1351. ... ... R
TOSHIBA 341. ... .. ..

NECEeLeF .. ...... ..
CITIZEN MSP-10 ... ... $299
‘OKIDATA 182 ....... $239 D= S0t oy =
OKIDATA 192 ... .... $349 DataShield S85 . . . . .. $49
OKIDATA 193 ... .. .. $549 DataShieldS75. . .. .. $36
OKIDATA 84 ... ... .. $759 ) .
Computer Accessories
D) P A () R ORD » A
B (-2 D 0
-
ATTeTeL A A LA 2= e
OoH -
T~ H e A Y Y 0000 | Me¥aw

COMPUTER CORPORATION
9am to 6 pm CST M-F

NSTREET

Sat 9-3

il

|

T

T

'llll‘[ :
': |
" omeaa L

—

g - 20 MB |

{7 4
| —- e . System |

$2999 I

o FAST 8086 Processor [

o 640K RAM oo IR | | |

o 20 MB Hard Disk \ 10 MB $590 ik

o 2 - 360kb Floppy \ n

o High Resolution Monitor '

0 Basic :|-I_| l

0 1 Year Warranty !

| g ui ” kil Y |

]
i ‘ | | |

RODIME [ ]} L1

10 MB

3 COMPAG Portable
S NN $2466

: 256K, 360KB Floppy. 10MB Hard Disk
L. ddilannnanannnnnnnnnnnnnnngyy

ORDERING INFO: All Mait: 1025 Main St., Bastrop TX 78602.
We accept personal and corporate checks. No delay if driver’s
license and expiration included. Shipping is free on prepaid orders
via UPS Ground. Air is extra. We accept VISA, MC. (Am. Exp.
and Diner’s Club = 3% surcharge.) We double manufacturer’s
warranty on all hardware. Software is not returnable. All goods are

Inqulry 221 80186
l

1
|
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ADEPT AT

| } ADEPT PC

$749

~ ADEPT
. % Personal

Computer

® 640K RAM

e 360Kb Floppy

® "Touch Type” Keyboard
® 1 Year Warranty

® Runs IBM™ Software

30 Day Trial / 100% Credit Towards IBM PC

Ask About Our 30 Day Trial Offer

BAR=sSnsNRNRNERENENNESARRRRNEEE SENENNNIANRERSEENNNSERENENAREREN)

$1975

e 80286 Microprocessor

® ] Megabyte Motherboard
1.2 MEG Floppy Drive
Hard Disk Controller
“Touch Type AT"
Keyboard

Runs IBM PC, XT, o
AT Software

e 8 Full-Size Expansion Slots

e 1 Year Warranty

CLLOE i ittt 1
Quick-Six Multifunction Board $ 13 .
e Serial Port e Clock/Calendar £ AT EeXeP BOARD
o Parallel e RAM Disk Software / o 3MB RAM
e 384K RAM e Print Spooler o&‘;\) <\ ° gr:rial Port $2 89
e wond N\ * Parallel Port
For A Limited Time & e For IBM or ADEPT AT
[[1] Hnnnn
HIGH SPEED HARD DISKS
: TAPE BACK-UP by ADEPT
MONO/GRAPHICS 20MB y
BALANCE | $739 0
sias wn 1 $490
® 720 x 348 Resolution Backs up 20 MB in
¢ Parallel less than 10 minutes e Half-Height * Mounts Internally
¢ Serial 60 MB e Complete System @ 1 Year Warranty
& Runs 1-2.3 10 MB - $390
Balance I $ 32MB - $695
$299 Simi ar to TECMAR For really FAST access, call our
Mono/Color Graphics hard drive specialist — 800-426-6246
- |
I‘M. X4 1LPi
pop 3l
Cpnpa o
[l k @ 1He
q A
800 426-6246 MaeuesiTagpater SOFTWARE —Many titles available 800 426-6246 | [l 471
513':‘312)52?06 Bastrop: TX.76602 Call for Latest Version and Price ]
Technical Assistance Mon-l’:lr‘i’:“;:m'G m Examples—Borland Superkey $35 Copy Il PC $25
Texas Residents, Inguiries Saturday: 9 am. 3 pm A , Multimate $238 Norton Utilties $49




We’ve Earned The Right To Be #1

By Being First So Often

When it comres to be ng FIFST with technology-lead ng
products Advanced Digital wears its #1 batton with pride.
We were FIRST to introduce an 8-Bit, sincle board S-100
computer... W2 were F/RST to introduce a 3M-z, 128KByte
single board computer... We were FIRST to intrcd.uce a
6MHz, 1Z28KByte Slave Procassor board. Gur resord of
FIRSTS contirues with. ..

® The introduction of MULTI SLAVE -2 3USER, 8MHz
SLAYE cerdforthe S-100Bus systems running Turbo-
Dos™ or NETWOFK/0QS.”
The ntroduction of HOC-2001, the all rew hard disk
cortrolle- for the $-100 BUS.
The ntroduction of SUP=R 16, a 16-3it. S-100 Slzve
card for Lse with “urbo-Dos or NETWORK O;S
The ntroduction cf our new SUPER 86 -the FIRST
16-Eit, single board S-10D computer taat performs at
twice the speed cf older technologies. Loaded with
features such as en-board floppy disk controllier and
up ic 1MByte of RAM, the SUPER 18€ is designedto
func:ion as a bus Slave o~ Master. Advanced Cigitzl's
SUP=R 186 permits yoL to take advantage of vast
libra“ies of sophis-icated zpplications software

Again, we were #1 witk . ..
® The intreduction of PS-SLAVE, an IBM PC Multiuse
card w t1 808€ (3MHz2) CPU and 256-768K RA
on boaic.

When it comes to 32lecting your S-100 boards, go with
Advanced Digital - the reccgnized industry leader.

See your local computer dealer or contact Advanced
Digital today for mor= information on the new PC-SLAVE,
andthe comp ete line o>f 3-1J0 single board computers and
multiuser syszems.

ADVANCED lLeeding
DIGITAL the Microcomputer
CORPDIATICN Te,c hmlo 3%

Advanced Digi*al ® 5432 Production Drnve, Huntirg:on Beach, CA 92649 @ Tel. (714) 8£1-4004 @ Telex 183210 ADVANCED HTBH
Advanced Digtal U.K. Ltd. @ 27 Prirces St, Hanover Square @ Lencen ‘NVIRSNQ @ United Kingdom @ 01 - 40€-007 7 @ (01) £09-3351 @ Telex 265840 FINEST

Toll Free (1-800) 251-1801
{Outside California)

" .,u_;'-?{
prunaiRniGE

{

et 2
- |

SEE
Us AT
ATLANTA
COMDEX
‘86




W-HATS NEW

HP Computer
Compatible with
IBM PC AT

he Vectra PC from

Hewlett-Packard is an
80286-based computer com-
patible with the IBM PC AT
The Vectra's processor runs
at 8 MHz. as opposed to 6
MHz for the AT A soc-
ket is provided for an op-
tional 80287 numeric
COProcessor.

The base unit measures
16.7 by 15.4 by 6.3 inches.
for a footprint approximate-
ly 30 percent smaller than
that of the IBM PC AT In-
side, the Vectra PC has five
full-size and two half-size ex-
pansion slots and room for
three stacked disk drives.
Drives from either HP or
other manufacturers fit into
plastic carriers that snap
into the chassis. allowing for
a wide assortment of mass-
storage devices. including
3-inch and 5%-inch floppy-
disk drives, 20- and
40-megabyte hard disks. and
tape backup.

The keyboard has a bank
of 10 function keys at the
side for use with IBM PC-
compatible software; a row
of 8 additional function keys
across the top provides
compatibility with programs
for earlier HP personal com-
puters. Theoretically, all 18
keys could be used by a
program. The keyboard is
connected through the HP-
HIL (Hewlett-Packard Human
Interface Loop). which allows
for multiple input devices
without wasting either ports
or expansion slots. Both a
touchscreen bezel and a
mouse are available.

The three basic configura-
tions of the Vectra PC are

Hewlett-Packard's Vectra PC.

the Model 25. with 256K
bytes of RAM and one
360K-byte floppy-disk drive
for $3199: the Model 35.
with 256K bytes of RAM
and a 1.2-megabyte drive for
$3399; and the Model 45,
with 640K bytes of RAM
and a 1.2-megabyte drive for
$3599. A floppy-disk con-
troller is built into the
system electronics. Prices
include a color-graphics
adapter but not a monitor.
Prices do not cover MS-DOS
3.1. but if you buy the
operating system, you also
get HP's Personal Applica-
tions Manager. For further
information, contact Hewlett-
Packard Co.. 1801 Embar-
cadero Rd.. Palo Alto. CA
94304, (800) 367-4772
Inquiry 550.

Memory-Resident
Utilities for CP/M

pectre Technologies’

Presto! is a memory-
resident pop-up utility pro-
gram providing notepad.
calendar, calculator, print-
screen. and cut-and-paste
functions for CP/M com-
puters. Depending on the
modules used. Presto! oc-
cupies from 6K to 12K bytes
of RAM.

The notepad module
creates an |l-line by
80-character window for
editing or viewing files: to
conserve memory, only the
current 11 lines are stored in
memory. with the rest of the
file stored on disk. The
notepad uses standard
WordStar commands.

The calculator emulates a
standard four-function mem-
ory calculator. To those
capabilities it adds Boolean
operators and support for

binary. octal. decimal. and
hexadecimal math as well as
a character mode. A time
pad provides a calendar
and. on machines with a
realtime clock. an alarm
and timer. You can print the
current text screen to a
printer or a file in ASCII
format. or you can save a
graphics image to a file for
later processing with
Spectre’s Rembrandt
graphics program. which is
available separately.

Presto! is initially available
for the Osborne 1. Ex-
ecutive, and Vixen. and all
Kaypro CP/M computers.
Spectre plans to release ver-
sions for other popular
CP/M computers soon

List price of Presto! is
$39.95. Contact Spectre
Technologies, 22458 Ventura
Blvd.. Suite E. Woodland
Hills. CA 91364, (818)
716-1655.

Inquiry 551.

Animation Generator
for 64K Machines

F antavision is a special
effects/animation genera-
tor designed to help you
create animated sequences
with 64K-byte Apple lis.
Broderbund says that with
the software, you can pro-
duce studio-quality work.
Fantavision incorporates
computer animation tech-
niques such as tweening
(the machine creates fluid-
looking motion by instantly
generating as many as 64 in-
termediate positions be-
tween objects) and trans-
formation (an object in one
frame can be transformed
into a different object in the
{continued)

Inquiry 10 for End-Users.
«— Inquiry 11 for DEALERS ONLY.

JANUARY 1986 * BYTE 37



WHAT'S NEW

subsequent trame). You can
superimpose special effects
onto high-resolution back-
grounds available on the
program disk or taken from
other Apple graphics soft-
ware. Sequences can be
stored on disk.

Fantavision costs $49.95.
Contact Bre¢derbund Soft-
ware, 17 Paul Dr., San
Rafael, CA 94903, (415)
479-1170.

Inquiry 552.

Add 320K to IBM PC

he IPC 320 RAM board

gives you 320K bytes of
CMOS RAM with battery
backup on a standard 1BM
PC expansion card. You can
divide the 320K bytes into
bank-selectable 64K-byte
blocks or address the extra
memory as 320K bytes of
contiguous storage space.

You can install as many as
four boards in one IBM PC.
If the card is used as a non-
volatile RAM disk. the PC
can still address a full 640K
bytes of main memory in
addition to the 320K-byte
RAM disk.

The IPC 320 is priced at
$795. which includes RAM-
disk software. Contact Diver-
sified Technology Inc.. POB
748. Ridgeland. MS 39158,
(601) 856-4121
Inquiry 553.

Mouse Needs No
External Power
Supply

ogitech’s Logimouse C7
L is a CMOS mouse that
uses a maximum of 5 mA
of electric current. This low
power requirement means
the mouse does not need
an external power supply;
instead it runs on power
from the RTS and DTR con-
trol lines of the host
system's serial port. It has a

Logitech's Logimouse C7.

Robotic Computing Kit from Parsec Research

voltage tolerance of 6 to 15
volts, so it can be used with
most computer systems.

The standard C7 comes
with a resolution of 200
dots per inch {a 320-dpi ver-
sion is also available) and a
programmable data-transmis-
sion rate of up to 9600 bps.
You can buy it with either a
25-pin RS-232C connector
for the IBM PC, XT, and
compatibles or a 9-pin serial
connector compatible with
the IBM PC AT. Logitech will
also customize connectors.

Logitech says the Logi-
mouse C7 is protocol-
compatible with all existing
serial mice and will run with
most software packages. It
costs $99. Contact Logitech
Inc., 805 Veterans Blvd.
Redwood City. CA 94063,
{415) 365-9852.

Inquiry 554.

PortaFile Puts Handle
on 20 Megabytes

he PortaFile 20 incor-

porates a 20-megabyte
external hard disk and
power supply shock-
mounted in a portable case
with a carry handle. Pack-
aged with the drive is an
IBM PC hard-disk~controller
expansion card {which can
work with one internal hard
disk as well as the PortaFile})
and cable.

The PortaFile 20 is
scheduled to be available in
February for $1295. For ad-
ditional information, contact
Western Digital, 2445
McCabe Way, Irvine, CA
92714, (714) 863-0102
Inquiry 555.

Robotic Computing
Kit

arsec Research has

taken a robot construc-
tion kit made by fischer-
technik of Germany and
equipped it with a FORTH-
based control language
called PaRCL (pronounced
parkul”). The kit contains
10 projects designed to
teach you the fundamentals
of robotics while you build
a plotter, sorting system, or
other automated devices.

The fischertechnik package
{249 pieces in all) comes
with two motors, two gears,
one electromagnet, three
lamps, eight pushbuttons,
and two potentiometers. The
computer interface has four
outputs for connection of
motors and other com-
ponents, eight digital inputs,
two analog inputs, and a
program disk.

PaRCL is modeled after
advanced industrial and
laboratory standards. Parsec
said the language uses no
complex codes; commands
are written in English. The
routines reportedly run
much faster than BASIC
equivalents,

After you've constructed
your device, you can control
it with an Apple I, Com-
modore VIC-20, or Com-
modore 64. Besides a plot-
ter and sorting system, other
projects in the kit let you
build a materials lift, an
aerial rotor, a graphics
panel, and a teachable
robot.

The Robotic Computing Kit
sells for $199. The plastic
pieces snap together, so
assembly requires just a
screwdriver. To power the
models. you need a 6- to
10-volt DC supply with a
minimum of 500 milliamps.
Contact Parsec Research,
Drawer 1766. Fremont, CA
94538, {800) 633-6335; in
California, (415) 651-3160.
Inquiry 556.

(continued)
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NEW FROM BORILAND

Borland Introduces Reflex,
The Grecatest Analytical Tool
Since The Couch

INTRODUCING REFLEX, THE ANALYST.

If you use Lotus 1-2-3, dBASE® or PFS
File™, you need Reflex™—because it's a
totally new way to look at your data. It
shows you patterns, relationships and
interrelationships you didn’t know were
there, because they were hidden in data
and numbers.

Reflex is the first database that separates
the trees from the forest. The first database
that understands that what you see
depends on how you look at it.

The first database that probes
relationships—then shows them to you in
various graphic forms—scatter, line, bar,
stacked bar and pie charts.

The first database to break the bonds of
traditional DBMS (Data Base Management
Systems) and give a dramatic visual turn to
data analysis.

Reflex makes graphic leaps far beyond 1-2- 3.
With Reflex, when you look, you see.

| HOW THE CRITICS REACT T0 REFLEX

“The next generation of software has officially arrived.
Peter Norton, PC Week

Reflex is one of the most powerful database programs on

| the market; its multiple views; interactive windows and

} graphics, great report writer, pull-down menus and cross
tabulation make this one of the best programs we have seen
in a long time...The program is easy to use and not

[ intimidating to the novice...Reflex not only handles the
usual database functions such as sorting and searching, but
also “what-if* and statistical analysls...it can create

| interactive graphics with the graphics module. The separate
report module is one of the best we've ever seen

Marc Stern, infoWorld

“What you see, then, is an interesting hybrid of a database
| and a spreadsheet that is ideal for analyzing tabular data.
Adam 8. Green, InfoWorld
More flexible than spreadsheets. this easy-to-use datahase
analysis package presents information with visual
clarity...Reflex Is for you. The flexibility of switching
berween different views of the data lets you see
relationships you may have previously overlooked . Without
“what-if'" analysis, key variables—such as cost of goods
sold or travel expenses—may be out of hand but unnouced
The type of analysls to uncover such a foible is awkward to
do on a spreadsheet, yet, it may mean the difference
between success and failure in 2 competitive situation.

Ira H. Krakow, Business Computer Systems

INTERNATIONAL

4585 Scotts Valley Drive, Scotts Valley CA 95066
Phone (108) 438-8400 Telex 172373

Trademarks Reflex 18 a trademark of BORLAND)/Anahyica Inc Lotis & 2 regissered
trademark and Loas 1-2-3 © s vademark of Loas Development Corporation dBASE

Machines Corporaion. Hercules Monochrome Graphus Card s 2 wademark of
Hercules Computer Technology

Inquiry 40 for End-Users.
Inquiry 41 for DEALERS ONLY.

REFLEX OPENS MULTIPLE WINDOWS
WITH NEW VIEWS AND GRAPHIC
INSIGHTS.

You use Reflex’s Form View to build your
database; the List View lets you put data in
tabular List form; the Graph View gives you
instant interactive graphic representations;
the CrossTab View gives you amazing
“cross-referenced” pictures of the links and
relationships hidden in your data. Report
View allows you to import and export data
to and from Reflex, 1-2-3, dBASE, PFS File
and other applications and prints out
information in the formats you want. In
fact, Report View is probably the best 1-2-3
report generator you can buy today. It’s
also the cheapest—and you're getting all
the other features free.

The commands for all five Views are
consistent—so you're not stuck leaming
five different ways to get something done.
And because Reflex uses advanced
windowing techniques, you can see several
views on the screen at the same time—
without having to switch back and forth.
You get the picture—and the pictures—all
at once—if that's the way you want to look
at things.
Modify a number and all your Views—List,
Form and Graph—are immediately
updated, on-screen. Changing a number
changes the picture—which is mighty
handy when you’re analyzing (let’s say)
sales figures by salesperson; or you're in
“What-1f’ country asking yourself “What if
we could add 2.5% in January sales?”
‘Show me.

To order gya?éfsdna(fon de
better 0€
‘ Available at

Refiex o me .
Send Me ——

equirements.
System 1 !7 AT and
= AM

e PC. XT. L
BM ( e
TR arcU
Adapt < Card™, O 6
@ 20 "
4 and mouse o

"“Give me the picture.” “Show me what
happens when we shift 11% of Nebraska'’s
inventory to the new store in Hawaii.”
“Show me how many Gizmo 28's we have
in every store in every state as of midnight
last night and what happens to our East
Coast stocks if the shipping strike lasts
more than a week.” “Show me.”

So Reflex shows you. Instant answers.
Instant pictures. Instant analysis. Instant
understanding.

HOW IN THE WORLD CAN BORLAND SELL
A PHENOMENAL PRODUCT LIKE REFLEX
FOR DNLY $99.95?

At $495.00, Anaiytica’s original price, Reflex
was a bargain. Acclaimed by critics and
praised by users, Reflex also got our
attention at Borland Intermational. We were
so Impressed by Reflex that we bought the
company!

To celebrate that, we're making business
software history by offering Reflex—FOR A
LIMITED TIME—for ONLY $99.95! (Offer
good through March 31, 1986).

That's $395.05 off the original price—
which is a pretty good retumn on your toll
free phone call.

We think Reflex should be an “automatic
product,” a “‘standard” that every PC owner
should own. That’s why we priced it at
$99.95. Naturally we've added our 60-day
money-back guarantee and Borland’s
Reflex is not copy-protected.

10
includes shipping
his price inG n orders
I llu S. cities Al ferelg d

aad $10 per product Or er




WHAT'S NEW

32-bit Floating-Point
Processor

dvanced Micro Devices

has developed a single-
chip floating-point processor
(FPP) that can perform
32-bit floating-point addi-
tion, subtraction. or multi-
plication within a single
150-nanosecond clock cycle.
The Am29325 FPP has a
flow-through architecture
that features two 32-bit
input buses and one 32-bit
output bus.

This FPP is the first
member of the planned
Am29300 family of 32-bit
bipolar microprocessors. It
can perform a single-
precision floating-point
operation within 150 ns in
the flow-through mode or
135 ns in the clocked mode.
The chip can be employed
in systems based on other
microprocessors,

The Am29325 can perform
arithmetic using either the
IEEE floating-point standard
P754 or the DEC single-
precision floating-point for-
mat. It can also convert
numbers between the IEEE
and DEC formats and be-
tween 32-bit integer and
floating-point formats.

In addition to the standard
/O configuration already
described, the Am29325 can
be selected for a 32-bit,
two-bus architecture or a
16-bit, three-bus structure
for use with 16-bit micro-
processors. The input and
output registers can be
made transparent so the
system designer can use ex-
ternal registers with no
system speed penalty.

The Am29325 FPP comes
in a 144-pin pin-grid-array
package and is priced at
$695 each in 100-unit quan-
tities. Contact Advanced
Micro Devices Inc.. 901
Thompson Place, POB 3453,
Sunnyvale, CA 94088, (408)
732-2400.

Inquiry 557.

S ———

The Am29325 floating-point processor from Advanced Micro Devices.

Low-Cost
Word Processor

AC Software's DAC

Easy Word runs on the
IBM Personal Computer and
compatible machines. Com-
mands are entered either by
selecting options presented
in a series of nested menus
or by typing mnemonic Alt-
key combinations.

The program can maintain
up to four windows at a
time. can import and export
ASCII text, and has mail-
merge capabilities. It sup-
ports margins up to 127
characters and can scroll
horizontally. Other features
include automatic hyphena-
tion with a dictionary of
more than 3000 cases, a
60-line buffer from which
deleted text can be re-
trieved, access to DOS com-
mands, word counting, and
a spelling checker with a
70.000-word expandable
dictionary.

DAC Easy Word requires at
least 256K bytes of RAM
and DOS 2.0 or higher. With
256K bytes of memory, the
program can handle about

70 pages of text. It costs
$49.95. Contact DAC Soft-
ware Inc.. 4801 Spring Valley
Rd.. Building 110-B. Dallas,
TX 75244, (214) 458-60038.
Inquiry 558.

CAD Software
for the IBM PC

eneric CADD from

Generic Software is a
$99.95 program for com-
puter-aided design and
drafting with the IBM PC.
You can use it to design and
draft in two dimensions on
the computer screen using
multiple layers, multiple line
types. rubber-banding of
lines and windows, user-
definable video and digitizer
menus, and component
libraries. You draw with a
mouse, digitizer, or keystroke
commands.

The program features ab-
solute or relative coordinate
input, floating-point-based
data, and unlimited picture
size. The number of entities
in a single drawing is limited
only by memory size (640K
bytes of RAM will allow ap-
proximately 40K lines).

You can choose from
point, straight-line, rectangle,
regular-polygon, circle, arc,
ellipse. and curve (B-spline)
drawing entities. You can

select 256 layers. 256 colors,
and 256 line types. The pro-
gram provides for measure-
ment of lengths, angles, and
areas. Text placed in draw-
ings can be scaled or
rotated; multiple fonts are
available,

Component libraries in
Generic CADD can hold up
to 256 different components
for a single drawing. Such
components can be in-
cluded on menus and can
be rotated, scaled. stretched,
shrunk, or mirrored.

Generic CADD requires an
IBM PC or compatible with
at least 256K bytes of RAM.
a video graphics board. an
8087 coprocessor (or an
80287 for an IBM AT), two
floppy-disk drives, and DOS
2.0 or above. The recom-
mended system configura-
tion is a PC with 512K bytes
or more of RAM, a medium-
resolution video graphics
board (720 by 350 mono-
chrome or 640 by 400
color), a 10-megabyte hard-
disk drive, a 12- by 12-inch
digitizer. and a plotter.
Generic CADD is priced at
$99.95 with a 60-day uncon-
ditional money-back
guarantee. Contact Generic
Software Inc., 6 Lake
Bellevue #203, Bellevue, WA
98005, (206) 462-1944.
Inquiry 559,

Macintosh
Telecommunications

icroPhone is a Macin-

tosh telecommunica-
tions program written by
Dennis Brothers, author of
the public-domain program
MacTEP. MicroPhone can
emulate DEC VFI00, VT-52,
and TTY-type terminals and
provides ASCII and
XMODEM file-transfer capa-
bilities. Apple's Switcher is
packaged with MicroPhone
so that other applications

(continued)
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NEW FROM BORIAND!

Borland introduces Turbo Lightning™
the fastest, most amazing
information system since your brain

Youa can now find out everything in a fiash.
With Instant access to electronic versions of the 83,000 word
Turbo Lightning™ Random House® Speller & Word List; the
50,000-word Turbo Lightning Random House Thesaurus™
and the soon-to-be-released Tlrbo Lightning Encycloped:a™
— and to an astonishing array of electronic reference books
which form Borland's new Turbo Lightning Library™

Hitting one key on your BM® personal computer — taps
you into this new electronic age of instant information.

You get the right word, the night spelling, the right name,
the right address, right now.

What we've done has been called “Artificial Intelligence,
we simply call it ““Turbo Lightning " This information
revolution ~— driven by Turbo Lightning — means that the
wav you look things up is definitely looking up.

N¢ matter what program you're running,
Turbo Lightning instantly checks your
spelling as you type. You could be running
WordStar®, MultiMate™, SideKick®, Microsoft® Word, MC!
Mail®, CompuServe®, or whatever, because as you work, as
vou write, Turbo Lightning is waiting in the wings, watching
how you spell every word, but not getting in the way of what
you're doing,

So how does it work? Let's say the word you meant o
type was “RIGHT,”" but you accidentally typed ‘RIHGT,
which is wrong. What happens then?

You immediately hear a “beep.’ so you know there was a
boo-boo. You Instantly see a window, that doesn't list
"RIHGT™ but it does list ‘RIGHT” and its sound-alike words.
So your screen looks like this:

rihgt
Sound Alike Words

. rights
righted

rightly
:relight
crighter
G. Add word to auxiliary dictionary 1
PgUp or PgDn for more words

So you miove your cursor to A" which Is the right
“ght,”" hit Retum and the spelling mistake Is instantly
fired. And the program you were working on has cont nued
to run while you did a litle spelling sidetrip with Thrnto
u;hmlng. Q1 you'd rather nat remember var Spelling grades tn scloxd, the
hewp mught make you nuts, hut you can chouse the “whoke page * optior. Which
means that when vou finish writing the entire page. any speifing mustaks will be
heghlighd” You go m and straighien things aut sraght 2wagl

Lightning never goes away, is 100% concurrent. releble,
agcurate and cannot, does not. will pot ‘crash & bum”

Your document, letter, report. spreadsheet is word perfect
and no one ever knows that you can't spell for beens.

INTERNATIONAL

4585 SCOTTS VALLEY DRIVE, SCOTTS VALLEY,
CA 95066 PHONE (408) 438-8400 TELEW 172373

Turtw Lightrir

wa) XT ane rogistere] vademarks of infernational Busingss Machine Comp

Isa Gackenark of MokiMste irdemations Cop. \“wc trmdetrark d;
vt C“Ap'

MATOPro lvernuaional Com Magosoft s o regisiered
1 trademach of MC! G

Turbo Lghming Exycdopedia. 2w Tuwaby ningiabeary ar
trplen ane! oKtk i 3 rr‘r;l-rmi wademark d'ﬂnvhn::ﬂmnmLhr.
Radum House s 2 registered tradereeh of Ranedom House, Inc, TBY, 1RM PC AT,

MLt Ml s a
§ bk

ok 0f Co
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Turbo Lightning does a iot more than spell
“right” right, it also gives you instant
SYNONYmMS. Because you also have Turbo Lighming’s
Random Heuse Thesaurus at your fingertips, you can veally
ge1 10 know your ‘nghts.” So back to the word “Right.” but
this time in the thesaurus. Type in “Right”* and what you see
in the on-screen window is:
right
Synonyms
-Adjective

A:straight

B: true

C: accurate

E: normal
-Noun

F.claim
G: title

H:due
I:ownership
PgUp or PgDn for more words t ‘

So you instantly know more than one way to saz,;“The
Bass is always right” which is handy if you get comered
and have to lie like that

Introduce yourself to Turbo Lightning and it
will never ever forget your name. It's conceivable,
if unfair, that vour name is not in the dictionary abvady, but
you can instantly teach Tlrbo Lightning your name and all
the other names and words it needs to knew to heip run
your business or personal life.

Once you've taught Turbo Lightning what it needs to

kaow, you'll never slow it with a letter to he Joint seefs of
Saff, the Ravgan White Howse or mess sorething 1m on your

IMB PC. (1MB PC s nz a trademark of inernational
Besmess Machine Corpt)

Not $500, not $400, not $300, not $200, not
$100, just $99.95 for this instant electronic
miracle. Our success is pretty simple. We're not greedy. We
believe that it is better to sell hundreds of thousands of
software programs at a reasonable price—instead of a few at
prices that would make Jesse James blush

Just $99.95 gets you into the Turbo Lightning Library—
which is an incredible deal when you look at what you're
getting, You're getting the ‘access system'— Turbo
Lightning—which is the “engine’ that powers the whole
Turbo Lightning Library. You're getting the “engine”’ plus the
83,000-word Turbo Lightning Random House Speller and
Word List; the 50,000-word Thrbo Lightning Random House
Thesaurus. And you're getting all that for an incredible
$99.95¢

if you ever write a word, think a word or say
a word, you need Turbo Lightning. We give you a
60-day money-back guarantee and of course there's no copy
protection. $99.95 isn't much to pay for a mistake-free life.
Not to mention an education. No matter who you are or
what you do, you need Turbo Lightning. That $99.95 will be
the best $99.95 vou ever spent on yourself or your company.

Do yourself, your assistants, vour-secretary, your boss, your
readers, vour audience and your career a favor, get Turbo
Lightning today!




WHAT'S NEW

can be coresident with the
program.

With MicroPhone, the
Macintosh can automatically
log on to a remote system,
send and receive mail,
transfer files, and log off, all
without human intervention.
Simpler macros can be ac-
tivated with a single key-
stroke. Macros can be
created using MicroPhone’s
“Watch Me" mode—in which
the program observes
prompts and keystrokes—or
by using the program's
Script window menus, or a
combination of the two.

MicroPhone has a list
price of $74.95. For more
information, contact Soft-
ware Ventures Corp., 2907
Claremont Ave., Suite 220,
Berkeley, CA 94705, (800)
336-6477; in California, (800)
336-6478; in Canada,. (800)
336-6479.

Inquiry 560.

Equity i
and Equity il

pson has released the

Equity [I. an 1BM PC-
compatible, and the Equity
I, which is compatible with
the PC AT,

The Equity 1l is based on
NEC’'s 8086-compatible V30
microprocessor. While the
Equity I normally operates
at 7.16 MHz, it can also run
timing-critical software at the
same 4.77-MHz clock speed
as the 1BM PC. The Equity [l
includes a keyboard similar
to the one shipped with
IBM's PC AT, but without
LEDs. For operator conve-
nience, the power switch,
volume control, and all DIP
switches are located behind
a drop-down front panel.

A combined monochrome/
color-graphics controller,
floppy-disk controller, serial
and parallel ports, and 640K
bytes of RAM are on the
main system board. A
100-watt power supply, five

Epson's Equity 11 (right) and Equity 111.

open expansion slots, and
space for up to two half-
height disk drives allow for
additional hardware. The
system power can be turned
on with the front-panel
power switch or optionally
by a preset timer or when-
ever the serial port detects
a ring-detect signal. Power
can be turned off manually
or through a software
command.

Like the PC AT, the Equity
I includes eight expansion
slots, a single 1.2-megabyte
disk drive, serial and parallel
ports. and room for up to
four internal half-height disk
drives. A hard-disk controller
and 640K-byte RAM are also
standard.

The Equity Il with one
360K-byte disk drive will
retail for under $1900. The
Equity 1l with one 1.2-mega-
byte drive will be priced
under $3500. Contact Epson
America, Computer Products
Division, 2780 Lomita Blvd..
Torrance, CA 90505, (213)
539-9140.

Inquiry 561.

Data-Compression
Units Multiply
Modem Speed

daptive Computer Tech-

nologies now offers the
ACT-1200A and the ACT
2400A. data-compression
units for use with 1200- and
2400-bps full-duplex

modems. These devices are
stand-alone boxes that inter-
face not only to modems
but to terminals and com-
puters through an RS-232C
cable. They can be used for
modem file transfer. trans-
mission to a printer, or
general, interactive terminal-
to-computer work. To com-
press data, you need to
have an ACT unit at each
end of the line. However,
the units do have a trans-
parent mode that does not
compress data but simply
passes it along.

The ACT compression
units analyze transmitted
data and use statistical
characteristics about that
data to select a compression
scheme. The units can stay
with built-in tables, or they
can invoke a dynamic
history feature and agree to
work with a new table based
on the last few thousand
characters. Because the units
will derive the same new
table, one doesn't have to
send the entire table to the
other; a short message
suffices.

Repetitive strings are com-
pressed using variable bit-
length encoding. The com-
pression ratio is not directly
related to the type of file:
Database files and text files
will see the same sorts of
compression. Compression

factors range as high as 5:1
but 2:1 or 3:1 is typical. En-
coding and decoding also
incorporate a full CRC-16
error-correction process.

A series of menus lets you
set certain compatibility and
transmission options, which
are then stored in non-
volatile memory inside the
unit. You can modify the
handshaking that alerts the
units to the presence or
absence of another com-
pressor at the other end of
the line.

The ACT-1200A costs $595.
The ACT-2400A costs $795.
Contact Adaptive Computer
Technologies. 97 Boston
Ave., Suite 103, San Jose, CA
95128, (408) 279-3993,
Inquiry 562,

Synthesizer Attaches
to Parallel Port

R ayna Systems has
developed a high-
performance music syn-
thesizer that can attach to
almost any computer
through a parallel printer
port. The synthesizer has 59
oscillators, all of which have
programmable frequency.
volume, and waveform.

These oscillators can be
combined to produce a
varied collection of sounds.
In addition, output can be
channeled into any of four
output jacks to provide
quadraphonic sound. A sam-
ple BASIC program shows
how the synthesizer can be
set up. For CP/M systems,
additional software is avail-
able, including a $150 pro-
gram that allows you to edit
musical note sequences and
instrument characteristics in
real time.

The price of the Rayna
Synth-in-a-Box is $850. As
an S-100 board, the product
costs $650. Contact Rayna
Systems, 460 9th St.,
Brooklyn, NY 11215, (718)
499-8457.

Inquiry 563.
(continued on page 408)
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"~ FOR THE FIRST TIME..
HIGH PERFORMANCE BACKUP
AT A FLOPPY TAPE PRICE

minutes you waste to format and
verify with a floppy tape system. The
STREAM-20 includes the most
advanced backupjrestore software.
The choice Is simple—the Everex
EXCEL STREAM-20 Cassette backup
system—High Performance backup
at a floppy tape price. Visit your
local Everex Dealer today and ask
to see the STREAM-20 in action. For
the name of your nearest Everex
Dealer, please call 415-498-1114.
Address: 47777 Warm Springs Bivd.,
_— 1 oy T - Fremont, CA 94539
Sapacly TELEX: 5401000590 EVEREX

No extro slot needed
Backup time for 10MB A : ! FAX: 415-651-0728

Automatic Verification
Automatic formatting I Dealer Hotline: (800) 821-0806

Flio-by-File Restore from image Backup in CA (800) 821-0807

Internal Model

——=EVEREX—

EXCEL STREAM-20 Is a trademark of Everex Systems inc. ¥ EVER tor Exceionce
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Conducted by Steve Ciarcia

RAM FOR APPLE
Dear Steve,

| have a 294K-byte RAM card made by
“Syntex, Redmond" for the Apple Il. Ap-
parently, the company was originally
located in the state of Washington and
merged with another company.

I need information on installation and
use of the product. Any help you could
give me would be appreciated.

STAN REED
Eagle River, AK

There was a company called Syntex in
Redmond, Washington, that made a RAM
card for the Apple called Flashcard. That
company, however, is no longer in busi-
ness. An Apple Pascal 1.2 driver to con-
figure the Flashcard as a soft disk drive
is available from

A.PPL.E. Co-op
290 Southwest 43rd St.
Renton, WA 98055

ProDOS drivers are available from

Microseeds
20 Goodell Rd.
Stafford Springs, CT 06076

—Steve

6502 MATH

Dear Steve,

Do you know of a book that explains
6502 math utilities? | need something that
develops the algorithms for floating point,
random numbers, rounding errors, trigo-
nometric functions, logarithms, powers,
roots. and so on.

I'm in prison here in Texas, and | work
in the electronics shop. | use an Apple lle
and would like to write my own math func-
tions, but I've been hampered by the lack
of proper algorithms. | managed to figure
out a floating-point format using a 64-bit
mantissa, a |5-bit characteristic. and a sign
bit. After that, the only algorithm | could
find was a Taylor power series in a calcu-
lator book.

It is very frustrating to order computer
books by mail without any recommenda-
tions. | don't have any reference library ex-
cept the one | have put together myself.

MICHAEL SANDERS
Huntsville, TX

44 BYTE * JANUARY 1986

Three good sources of the kind of in-
formation you are seeking are

Ahl, David H. Computers in Mathematics:
A Sourcebook of 1deas (Creative Com-
puting Press)

Bennett, William. Scientific and Engineer-
ing Problem-Solving with the Computer
(Prentice-Hall}

Knuth, Donald E. The Art of Computer
Programming, Volume 2: Semi-Numerical
Algorithms (Addison-Wesley)

Current prices and relevant ordering in-
formation can be obtained by writing
directly to the publishers.—Steve

JusT ONE MINOR QUESTION
Dear Steve,

Could you advise me on how to leamn
more about microcomputers? | do have
some computer background: I've taken
graduate physics courses in micros and
courses in FORTRAN, assembly language.
and the use of BASIC and machine lan-
guage. I've also used RCA and DEC main-
frame computers.

1 am looking for a way to make an Atari
run Commodore and Apple programs,
since they all use the 6502 processor. Can
you use tristate buffers to switch to dif-
ferent operating-system ROMs, [/O ports,
etc.? This leads me to ask about emula-
tion—is it an advanced program lookup
table (what is a lookup table?) that makes
the processor think it is in a differert
machine? Or does it just translate the pro-
gram to the other machine’s require-
ments? Can an emulation ROM be bank-
switched in to translate the program?

I've read that an operating system has
been written in the C programming lan-
guage. How? I've looked at a couple of
operating-system programs. but | admit |
don't know much about the subject. |
couldn't write my own, and | have only a
vague concept of the BIOS. How can |
learn lots more?

How does the Commodore C-128 tie
together the 6502 and the Z80? Using a
coprocessor? (What is a coprocessor?)
How does the Heath/Zenith H-89 use one
280 to control a second Z80 in a pro-
cessorfslave arrangement? Where can |
learn how to use a Z80 or a 6502 to cor-

trol a 68000? How does the operating sys-
tem control parallel processors, such as
an 8086 with an 80872

I'm not sure | understand the DMA con-
cept or how a cache memory works. How
are programs (and the operating system)
written to handle a RAM disk? A bubble
memory? Can dynamic memory be used
in the RAM disk? How is refreshing
handled?

MSX is being promoted as an 8-bit
operating-system standard. Where can |
find out more? Can | convert an old Radio
Shack computer to use MSX? How?
Where can | find an operating-system
ROM?

I think [ know some basics about micros,
but where do | go for an intermediate edu-
cation? | do try to read BYTE regularly—
especially your articles—but sometimes [
have more questions than understanding.

MERLE RUMMEL
Liberty, IN

Mr. Rummel, you ask a lotta questions.

Your letter is filled with questions rang-
ing from basics to advanced hardware/
software techniques. As a beginning, the
best way to learn a subject is to read and
experiment. You should have some com-
puter-related textbooks left over from col-
lege that would provide a good start. In
addition, a trip to your library and a well-
stocked bookstore will provide a wealth
of computer-related information. You can
select books that furnish information at
a level you can understand.

Making a series of computers that
utilize the same microprocessor chip (and
therefore the same instruction set} is not
as simple as changing an operating-sys-
tem ROM. The address locations of the
110 ports on one machine are usually dif-
ferent from those on another. This means
that you have to change one machine’s
operating system's port addresses to fit
the new machine. Device addresses,
memory addresses, etc., are set by hard-
ware. not software. Consequently, a pro-
gram that runs on an Apple will not load
and run successfully on a Commodore or
Atari computer, even though they all
share the same microprocessor,

An operating system can be written in

{continued)
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Clipper"allows you
to run all dEASE 1™
programs 210 20 times
faster than they do
with the standard
dBASE intespreter.

That frees up extra
time you're wvasting if
you're running dBASE Il
programs without
Clipper.

Extra time to think.
To create. Tc produce.
To use as yeu choose.

You see, Clipper is
the first true compiler
for dBASE | 1. Clipper
eliminates te time-
consumingtransiation
which the d3ASE inter-
preter performs line
after line whenever a
program is “un.

With Clipper, cnce
you've debugged your
source code, it's corr-
piled into more effi-
cient machine code.

And Clipper com-
piles all your dBASE |l
programs. The ores
you have today. The
ones you'll have
tomorrow. But den't
wait until tomorrow
to order Clipper.

Today, Clipper has
already been pur-
chased to speed Jp
dBASE run time at 314
and Touche Ross. At
Exxon and NASA In

the Harvard Physics
Department. For the
State of Arizona
and TRW.

And that's just a few
of the installations
worldwide. From
Greece to Venezuela
to Canada to Europe.

So stop wasting time.

Call our toli4ree 800
number and get Clipper.

"

Clipper grves dBASE 111 'users more time to do more. Or less.

You'll spend less

time running dBASE Il
and more time running
the rest of your life.

Nantucket.

Inquiry 259 for End-Users. Inquiry 260 for DEALERS ONLY.

5995 3. Sepulveda Bivd., Culver City CA 92230 (800)251-8438 In California (213)390-7923
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C. FORTRAN, COBOL, Pascal. etc. An
operating system tells the micropro-
cessor how to talk to a computer system’s
various components, like disk drives,
printers, terminals, parallel ports, serial
ports, etc. This can be done in any lan-
guage. provided it is eventually compiled
into the machine instructions required by
a particular microprocessor,

A coprocessor is used to assist the
main processor or to perform a task
more efficiently than the main processor
can. An example is the 8087 math copro-
cessor used with the 8088/86 series of

microprocessors. The 8087 performs
mathematical computations many times
faster than the 8088/86. Since a copro-
cessor usually shares the same data and
address bus as the main processor,
special hardware is required to assure
that only one processor has control of
the bus at any given time.

DMA (direct memory access) is a
method by which a device reads and
writes directly to RAM without interven-
tion or help from the main processor.
This allows high-speed data transfer and
is usually provided by a dedicated DMA

controller chip or a separate processor.
A RAM disk is a program that sets aside
a portion of memory for use as a disk
drive. It does this by fooling the operat-
ing system into “'thinking' that this RAM
is a physical drive. Dynamic RAM can be
used as a RAM disk. as can bubble mem-
ory and static RAM. The operating sys-
tem and RAM-disk program don't care if
the memory is dynamic, bubble, or static:
these are all handled by hardware.
Since dynamic memory is based on
charge-storage in capacitors, rather than

(continued)

A PROTOTYPE FOR YOUR PROTOTYPES

) /4

METHODS BY DIGITALK. A SMALLTALK PROGRAM DEVELOPMENT ENVIRONMENT FOR
THE 1BM PC. AN OBJECT-ORIENTED SPEED DEMON. AN EXCITING WAY TO PROGRAM.

Think about your problem. Browse the Methods
Smalltalk source code. Select some building
blocks like pop-up menus, windows, text-editors
and dictionaries. Put them together. Try it.
Oops, Methods tells you something is missing.
No problem. Continue thinking, changing and
trying. Now you're prototyping! Try out new
ideas. Redefine your problem. And you don’t
have to throw this prototype away. Refine it
until you like the finished product.

Methods by Digitalk. A new way to develop
software for the PC. Use it for windowing,
simulation and artificial intelligence applications.

Use it by prototyping.

Methods is Smalltalk-80™ language compatible.
It includes its own Smallitalk source code. You
can extend it in Smalltalk and assembly

language.

Methods operates on IBM PCs with 512K bytes

RAM using MS-DOS or PC-DOS. Color and

monochrome monitors are supported. No mouse
is required. A Smalltalk language manual and
an environment guide are included.

Available from Digitalk for $250. Outside U.S. add $15.00 for
shipping and handling. California residents add 6% sales tax.
Visa and MasterCard accepted. Educational and Dealer

Discounts Available.

DIGITALK, INC.

5200 West Century Boulevard
Los Angeles, California 90045

Smaltatk-80" is a trademark of Xerox C

ion. IBM is a regi d trad: rk of

International Business Machines C MSis a

 of Mi f C o,
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(213) 645-1082

Inquiry 104




MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
*A compiler that has many strengths
for serious work

Computer Language review, February 1985

Great Code: Manx Aztec CB6 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 pl018) measures performance for a
systems software instruction mix. The results are with-
out register variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve-
ment.

quite valuable

Execution  Code
Time Size

Compile/
Link Time

Dhrystone Benchmark
Manx Aztec C86 3.3
Microsoft C 3.0
Optimized C86 2.20)
Mark Williams 2.0
Lattice 2.14

5,760
7,146
11,009
12,980
20,404

93 secs
119 secs
172 secs
113 secs

17 secil

Great Features: Manx Aztec C86 is bundled with a powerful
arvay of well documented productivity tools, Library routines
and features.

Optimized C compiler
AS86 Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model

Z (vi) Source Editor <
ROM Support Package <
Library Source Code <
MAKE, DIFF, and GREP <
One year of updates <

34 secs
34 secs
53 secs
36 secs
89 secs

Symbolic Debugger
LN86 Overlay Linker
Librarian

Profiler

DOS, Screen, & Graphics Lib
Intel Object Option
CP/M-86 Library <
INTEL HEX Utility <
Mixed memory models <
Source Debugger <
CP/M-86 Library <

Manx offers two commercial development systems,
Aztec C86-c and Aztec C86-d. ltems marked -c are
special features of the Aztec CB6-c system.

Aztec C86-c Commercial System
Aztec C86-d Developer’s System

Aztec C86-p Personal System
Aztec C86-a Apprentice System

$499
$299
$199

$49

All systems are upgradable by paying the difference
in price plus $10.

Third Party Software: There are a number of high qual-
ity support packages for Manx Aztec C86 Yor screen
graphics, database n rent, and soft-
ware development.
C-tree $395
PHACT $250
HALO $250 Amber Windows $59
PRE-C $395 Windows for C $195
WindScreen $149 FirsTime $295
SunScreen $99  C Util Lib $185
PANEL $295 Plink-86 $395

M AN X

UNIX .l

Greenleaf $185
PC-lint $98

unu ™ una Inc C rron
YM OIMPLE Sow-‘n

St PANEL T Pesa il cm Systers L.

C for Microcomputers

, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, Radio Shack,
Commodore, XENIX, ROM, and Cross Development syszems

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec (68k
"Library handling is very flexible .. . documentation is
excellent ... the shell a pleasure to work in ... blows
away the competi™ion for pure compile speed . .. an ex
cellent effort.

Computer Language review, April 1985
Aztec C68k is the most widely used commerc al C com-
piler for the Mac ntosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position be-
yond comparison. [t is available in several upgradable
versions.
Optimized C
Macro Assembler
Overlay Linker
Resource Compiler
Debuggers
Librarian
Source Editor
MacRam Disk -¢
Library Source <

Creates Clickable Applications
Mouse Enhanced SHELL
Easy Access to Mac Toolbox
UNIX Library Functicns
Terminal Emulator (Surce)
Clear Detailed Documentation
C-Stuff Library

UniTools (vi,makzdiff grep) -c
One Year of Updates -:

ltems marked -c are available only in the Manx Aztec
C86-¢ system. Other features are in both the A=tec C86-d
and Aztec C86-c systems.

Aztec C68k-c Commercial System
Aztec C68d-d Developer's System
Aztec C68k-f Personal System
C-tree database (source)

AMIGA, CP/M-68k, 68k UNIX

$499
$299
$199
$399

call

Apple I, Commodore,
65xx, 65C02 ROM

Manx Aztec C65
The AZTEC C system is one of the ‘ines® software

packages | have seen”
NIBBLE review, July 1984

A vast amount of business, consumer, and educational
software is implermented in Manx Aztec (65. The quality
and comprehensiveness of this system is competitive
with 16 bit C systems. The system incluces a full optim-
ized C compller, 5502 assembler, linkage editor, UNIX
library, screen and graphics libraries, saell, and much
more. The Apple 11 version runs under DOS 3.3, and
ProDOS, Cross versions are available.

The Aztec C65 ¢/128 Commodore sys-em wuns under
the C128 CP/M enwironment and generatzs pragrams for
the C64, C128, and CP/M environments Call for prices
and availability o Apprentice, Personal and Developer
versions for the Commodore 64 and 128 mac 1ines.

Aztec C65-c ProDOS & DOS 3.3 $399
Aztec C65-d Apple DOS 3.3 $199
Aztec C65-p Apple Personal system $99
Aztec C65-a for learning C $49
Aztec C65-c/128 C64, C128, CP/M $399

Distribution of Manx Aztec C

Inthe USA, Manx Software Systems is the sole and ex-
clusive distributar of Aztec C. Any telephoie or mail
order sales other than through Manx are unzuthorized.

I

Manx Cross Development Systems

Cross deve oped programs are edited, compiled, assem-
bled, and I nked on one machline (the HOST) and trans-
ferred to amother machine (the TARGET) for execution.
This methed is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and education-
al applicatinns.

HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS-
DOS ($750), CP/M (8750), MACINTOSH ($750),
CP/M-68k $750), XENIX ($750).

TARGETS MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CP/M-80, TRS-80 3 & 4, Apple 11, Commodore 064,
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM,
65xx ROML

The first TARGET is included in the price of the HOST
system. Additional TARGETS are $300 to $500 (non
VAX) or $3000 (VAX).

Call Marx for Information on cross development to the
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and
others.

CP/M, Radio Shack,
8080/8185/Z80 ROM

Manx Aztec CII

['ve had ¢ lot of experience with different C compilers.
but the Aztec C80 Compiler and Professional Develop-
ment Systzm is the best I've seen

80-Micro, December, 1984, John B. Harrell {1l

Aztec C II-c (CP/M & ROM) $349
Aztec C I-d (CP/M) $199
C-tree database (source) $399
Aztec (80-c (TRS-80 3 & 4) $299
Aztec C80-d (TRS-80 3 & 4) $199

How To Become an Aztec C User

To become an Aztec C user call 1-800-221-0440 or call
1-800-832-9273 (800-TEC WARE). In NJ or outside the
USA call 201-530-7997. Orders can also be telexed to
4995812,

Paymen= can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701

How To Get More Information

To get more information on Manx Aztec C and related
products, call 1-800-221-0440, or 201-530-7997, or write
to Manx Software Systems.

30 Day G aiarantee

Any Maxx Aztec C development system can be return-
ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur-
chase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. A sreall restocking fee may be required.

Discounts

There ere special discounts available to professors,
students, end consultants. A discount is also available on
a“trade in” basis for users of competing systems. Call for
informaticn.

Inquiry 222

To order or for information call:

800-221-0440

TW PHACT ASSQOC . CIOplm«x
FORAC T™ Crvative SORMONS. XENIX.

€86 TM Compuier innevabions. Inc . MACINTOSH. APPLE TM APPLE. INC _ Pre-C. PLINK 86 TM PHOENIX_ HALD TM Madia Cybemetics.
. MS TM MICROSOFT 1=C . CPYM TM DRI AMIGA Co4 C128 TM COMMODORE It




Which Master
Would
Your Slaves
Recommend?

Our New CPZ-186
Has It All

Intercontinental Micro Systems,
the leader in the 8-bit single board
computer world, has done it again.
The CPZ-186, based on the 80186
CPU with integrated 2 channe! Direct
Memory Access Controller, has a
4-drive floppy controller, 2 serial {/O
ports, 2% poralle! /0 ports, Mem-
ory Management Unit, Inferrupt Con-
froller, up to 1 Megabyte of Dynamic
RAM, and up to 8K EPROM, afona
single IEEE S-100 Bus Board.

Tatk about speed and fiexibility.
The CPZ-186 runs at 8 MHz and can
be used for single user systems or
in powerful multi-user applications.
As a Network Master (File Server),
the CPZ-186 can network 8-bit and
16-bit S-100 Bus Staves as well as
PC’s using Interconfinental's com-
plete line of hardware and software
networking products.

Find out what support really is.
Everyone tatks about support, but at
Intercontinental you dea! directly
with our hardware and software
design team. Who else could know
more about sohing your problems?

Best of alt, we're delivering now,
and our price allows building cost
effective systems and networks.

Circle the bingo number below or
contact us directly, and ask abaut
our complete line of S-100 Bus and
Local Area Networking Boards.

/
= \Intercontinental
— Micro Systems

4015 Leaverton Ct., Anahesm, Ca 92807,
(714) 630-0964, TELEX: 821375 SUPPORT UD

Inquiry 172 for End-Users.
Inquiry 173 for DEALERS ONLY.
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a flip-flop circuit (as in static memory),
dynamic RAM requires a periodic refresh
pulse to offset the effects of the
capacitor's leakage. This refresh pulse is
provided either by the processor (such
as the Z80's refresh pin) or some other
timed-pulse generating circuitry.

As far as converting a Radio Shack
computer to run an operating system
other than what it was designed for, | sug-
gest you visit your local Radio Shack com-
puter store and discuss the details of this
with them.—Steve

VERSACARD

Dear Steve,

| have a problem with my Prometheus
VERSAcard in my Apple Il. I've sent
several letters to the manufacturer with no
reply.

When | use my Signalman Mark Xl
modem at 1200 bps. the VERSAcard
drops between five and eight characters
following each carriage return. This occurs
in either a 40- or 80-column display. I've
tried four terminal programs with the
same result. I've also tried the modem on
two other computers with no problem. Do
you have any ideas?

STEVE NELSON
Euless, TX

This type of problem is frequently due
to incompatible or inadequate handshak-
ing signals: The VERSAcard and the
modem may not know who's going to do
what, and when. | would suspect the DTR
(data terminal ready) signal, pin 20, on
the standard DB-25 connector. On the
VERSAcard, this line is tied permanent-
ly high. The Signalman modem, in its
default configuration, uses this line to
determine when the VERSAcard is ready
for more data.

As characters are received through the
modem and serial card, the terminal pro-
gram stores them in a buffer (frequently,
the Apple’s keyboard-input buffer is used
for this purpose). When a carriage-return
character is received, the terminal pro-
gram signals the modem to stop send-
ing data and processes this buffer. If the
modem doesn’t receive this signal, it will
continue sending characters and the ter-
minal program will miss some characters.

If the DTR signal is the cause of your
problem, the solution is probably at-
tained most easily in software. You should
configure your modem to ignore the DTR
line, then implement a suitable software
handshaking protocol, like the XON/
XOFF protocol. The terminal program
you are using will determine which soft-

ware protocols you can use. Two terminal
programs that work well with the VERSA-
card/Signalman combination are ASCII
Express, from United Software, and
Modem Magician, available from
A.PPL.E. Coop. 290 Southwest 43rd St.,
Renton, WA 98055.—Steve

Music, MusIC, MuSIC
Dear Steve,

Some friends and 1 are developing soft-
ware for producing printed output in
musical notation from data input by a
musical keyboard. At the moment, we are
using a Wersi organ because it delivers
logical MID! (musical instrument digital in-
terface) data in physical RS-232C format.
This organ is very expensive, and we
would like to use a much cheaper MIDI
keyboard. Since the computer we are
using has only an RS-232C serial interface,
we will need a MIDI-to—-RS-232C converter.
Do you know of any such converter?

ERICH NEUWIRTH
Vienna, Austria

Ferro Productions (228 Washington
Ave., Belleville, NJ 07109, (201) 751-6238)
has written several tutorials on the MIDI
and music synthesis. According to a com-
pany source, they will be releasing a new
MIDI course in the next few months. In
addition, a book will be available that
also covers this subject. Contact the com-
pany for information concerning the
course.

The book, MIDI and Related Interfaces,
will be available through

Cherry Lane Music
POB 430

Port Chester, NY 10573
(914) 937-8601

You should also check into MIDI boards
that plug directly into most personal
computers. Cherry Lane Music carries
such hardware, as does

Syntech Corporation
23958 Craftsman Rd.
Calabasas, CA 91302
(818) 704-8509

—~—Steve

HARDWARE EDUCATION
Dear Steve,

| have been in the computer field for
about six years and have done mostly
software work. My only hardware project
was building an S-100 system for my own
use.

(continued)



PC Paintbrush.
ecqause life is too short for
monochrome pie charts.

Fun
is the best thing
fo have.

With PC Paintbrush, you can add color, flair,
dimension and creativity fo a chart, a pre-
sentation, or an otherwise dull day. From
charts and graphs to serious computer art,
our newest generation 3.0 PC Painfbrush
will cheer you on with features no other
graphics package can match.

Best of all, it's easy to use. You don't have
to learn up to sixty commands, like you do
with some products. If you can understand
icons as simple as scissors, paintbrush,
spray can and paint roller, you're ready fo
start using PC Paintbrush.

The pen is mightier
than the keyboard.

None of history’s great artists drew with a
keyboard, and you shouldn’t have fo either.
So PC Paintbrush is now available with a
cordiess PenMouse, fo give you complete
freedom of expression. Of course, it also
supports regular mice, joysticks, graphics
tablets, and is compatible with most
graphics cards.

PC Paintbrush also has a beautiful way
with words. The text icon lets you write in
any of eleven fonts, in nine sizes, with ifalics,
outline, shadow and boldface variations.

What's more, with the new 3.0 PC
Paintbrush, you can draw rounded boxes,
fubber band curves and circles, and edit
pictures many times larger than the screen.

Are we making fun
of 1-2-3°? Why not?

For Lotus™ users, PC Paintbrush’s new PIC

interpreter loads 1-2-3™ and Symphony™
charts and graphs at your equipment’s
best resolution, from an IBM EGA™ (640
X 350 X 16 colors) to a Number Nine
Revolution™ (512 X 512 X 256 colors).

With our FRIEZE™ frame grabber you
can pult graphics created by any program
right off the screen into PC Paintbrush. So
you can take your Paintbrush and pallette
anywhere, improving the looks of things
as you go. And having a lot of fun on the
way. In addition, our optional presentation
package, PC PRESENTATION, allows you to
program your graphics into a first class
presentation with fades, zooms, quick
cutsand animation.

Go on, live a little.

PC Paintbrush supports 19video graphics
cards and 30 printers and plofters.

For more information on PC Paintbrush,
call or write us at the address below, or ask
your computer dealer for
a demonstration,

W10 MO0 R

PC Paintbrush

Corporate Headquarters:

ZSoft Corporation, 1950 Spectrum Circle, Suite A 495, Marietta, GA 30067, 404/980-1950

West Coast Sales Office:

160 Sir Francis Drake Blivd., San Anselmo, CA 94960, 415/456-0955

PC Painfbrush is a frademark of ZSoft Corporation. Lotus, 1-2-3, and Symphony are registesed trademarks of Lotus Development Corporation.
IBM and Enhance Graphics Adapter are registerad trodemarks of Intemahional Business Machines, Corp. Number Nine Revolution is @ trademark of Number Nine Computer Corp.

Inquiry 401 for End-Users. Inquiry 402 for DEALERS ONLY.
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SO U N D I am writing for some advice on how |
can learn about hardware. enough so that
| will be able to troubleshoot and repair
microprocessor systems.

If you could recommend some books or
courses, | would greatly appreciate it.
LEONARD SIMON

Kenvil, NJ

MUSIC A good way to learn a subject is to
familiarize yourself with the selection of

The fascination behind music is books at your local library on the topic
man’s triumph upon mastering it. of interest. This is also an inexpensive ap-
WERSIl's new DMS Instruments, proach since you don't have to purchase
with their live recorded sounds of books that are either too technical or too
acoustical instruments and com- basic for you. In addition, authors and
plexity of an entire symphonic or- publishers of a book that is useful for a
chestra, now open new ways of particular subject generally publish
actively making music for everybody. related works. a handy source for con-

tacts. You can also stop by a well-stocked
KIT BU | LDI NG bookstore and browse through its selec-
tion of electronics and computer-related
WERSI’s unique modular system publications. I have found many interest-
offers expandability, updateability ing books this way.
and great savings. The wide variety Howard W. Sams publishes a set of five
of products —from digital keyboards books called Basic Electricity and Elec-
to rhythm devices to full size digital tronics. Each book sells for $10.95. A few
organs and pianos — all have two more useful books from Sams are Digital
things in common: they are avail- Logic Circuits: Tests and Analysis by
able in kit form, as well as fully fac- Robert G. Middleton ($16.95) and Micro-
tory assembled, and they all are processor Circuits by Edward M. Noll
capable of communicating perfectly (59.95 for each of two volumes). All these
with home computers. books can be obtained from the pub-
lisher or from the following company:

COM PUTE RS Hughes-Peters Inc.

481 East Eleventh Ave.

How about buying floppy disks in- Columbus, OH 43211
stead of record albums? Use your (614) 294-5351

computer with a DMS device or in-

strument hookup to turn digital The use of home-study courses and
information into record quality technical schools provides for the best
music. Or how about composing, training. You are offered assistance when
recording and printing out sheet required and receive feedback as to your
music using your computer equip- progress and knowledge in the form of

ment? Inquiry 380 grades. —Steve &

== IN ASK BYTE. Steve Ciarcia answers questions on
Call 1-800-233-3865 Today! {In PA any area of microcomputing. The most representative
call 717-299-4327) or send in the questions received each month will be answered and

coupon to WERSI addresses below. Sold worldwide in over 50 countries published. Do you have a nagging problem? Send

— e e e e e e — — — E— —— — — —— — — — your inquiry to

Ask BYTE

FREE CATALOG COUPON i

Glastonbury, CT 06033
Our fascinating 60 page color catalog will tell you everything about a break- gl

Due to the high volume of inquiries, personal replies
through in music technology and exciting new ways to use your computer. cannot be given. All letters and photographs become

the property of Steve Ciarcia and cannot be retumed.

Name Adir s Be sure to include "Ask BYTE" in the address.
City State Zip The Ask BYTE staff includes manager Harv

Weiner and researchers Larry Bregoli. Bill Curlew
EAST: P. 0 Box 5318 WEST: 14104 E. Fil’EStOﬂE CANADA252 Railway Jeannette Dojan. lon Elson, Rgger lames. Frank
Lancaster, PA 17601 Bivd., Santa Fe Springs, CA Ave,, Treherne, Manitoba Kuechmann, Dick Sawyer. Andy Siska. and Robert
Call 1-800-233-3865 90670. Call 1-800-221-9590 Canada R0G-2V0 Stek.

{In PA 717-299-4327) (Outside CA: 213-802-2891) Call 204-723-2366




MICROSOFT LANGUAGES NEWSLETTER Vol. 1-1

News about the Microsoft Language Family

Faster Macro Assembler 4.00 release developed in Microsoft C

By porting the new Macro Assembler 4.00 release to Microsoft C, it assembles programs from
2 to 3 times faster than the previous Microsoft 3.00 and IBM"2.00 releases. The mixed language
and memory model support unique to Microsoft C allowed the new assembler to be written as a
small model program using the more efficient Pascal calling conversions for all internal functions.
Macro text, symbol names and file buffers were moved out of the 64K “near” workspace into “far”
memory allowing much larger programs to be assembled. Additional performance tuning was
possible in C by using register variables throughout the assembler. Final profiling identified a few
critical small routines to write in assembly language.

The source symbolic debugger, SYMDEB, has been enhanced to include screen swapping, stack
backtracing, DOS command execution, better source display and debugging features making this
the ideal tool for debugging programs. The 25% faster LINK and the EXEPACK utility can compress
executable files by removing common sequences and optimizing the relocation tables. The MAKE
utility now supports macros and inference rules.

We are committed to making the complete Macro Assembler product the best value in PC
development tools.

News for Microsoft and IBM COBOL users

The new Microsoft® COBOL 2.1 release for MS-DOS” and XENIX" features faster execution
and support for the new COBOL Tools package which contains VIEWCO3B, COBREFE, Menu Handler,
and CBMOUSE (MS-DOS only). VIEWCOB is an interactive symbolic debugger with an easy-to-
learn, menu-driven user interface which supports on-line help and up to 10 windows on your source
text, variables, memory, and procedure traces. The COBOL trace mode highlights each statement
as it is executed. COBREF is an advanced COBOL cross reference generator that displays lists of
files, variables with types, and procedures. Menu Handler and CBMOUSE allow the COBOL

programmer to create menu-driven applications to interface to the Microsoft Mouse.

Microsoft C Selected for the IBM personal computer C compiler

The IBM C compiler is a repackaging of the Microsoft C Compiler with a few utilities from the
Microsoft Macro Assembler product. A XENIX version of the same compiler is part of Microsofts
XENIX system V release. IBM also distributes Microsoft BASIC, COBOL, FORTRAN, and Pascal
compilers, BASIC interpreter and Macro Assembler under its own logo. Microsoft offers special
upgrade pricing to owners of certain Microsoft languages purchased through IBM. Call us for more
information.

Write to: MICROSOFT Languages Newsletter Latest DOS Versions:
10700 Northup Way, Box 97200 e 3.00
Bellevue, WA 98009 for product update and information. COBOL 210
(300) 426.9400. In Wshington State and Alask oy 5
- .In Washington State and Alaska, Macro Assembl 4,00
(206) 828-8088. In Canada, call (416) 673-7638. o Faka =
Microsoft, XENIX and MS-DOS are registered trademarks of Microsoft Corporation. IBM is a registered trademark QuickBASIC 1.00
of Internativnal Business Machines Corporation.
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THE WORLD’S LARGEST COMPUTER MAIL ORDER FIRM

TELEX 910 380 3980 ]
(LALL MAIL: 12060 SW Garden Place, Portland, OR 97223 )
~ = FOR YOUR APPLE

' ..— MACINTOSH SINESS SOFTWARE ILITIES SOFTWARE

CONROY LIST  CONROY

Print Shop & Refill

. O™ | ===\ PRICE PRICE PRICE PRICE
- T T Yy I TY Y
3 = PENGUIN, Graphics Magician $ 808 4
0 ;zc—s‘, Ile, lic, Mac IN STOCK, CALL ‘LHS;'":"Z:"P‘;L?W'S'O:‘;[‘;"‘/’; p‘:” 2 '% ;g QUALITY, Bag of Tricks s 408§ 29
R i UNITED SWI, ASCH Express-Pro DOS § 130 § 82
TSR st FLOPPY DISK DRIVES i I\ il I(RoqCPMB0) § 50 3 aqg ] UTILICO. Essenial Data Dupiicator 1S 60 § 49
ASSIMILATION, Numeric Turbo $ 149 § 109 LIST  CONROY o 1
Mac Port Adaptor S 798 50| MICRO-SCI, A2 Disk Drive, 143K S 269 § 159 g:‘;:?R::sP':o:'"":V‘ each $ ;35-’ 2:2 HOME & EDUCATIONAL
BLUECHIP, Millionaire, Barron, Tycoon,ea § 60 § 38 A2 Controlier Card $100S 59 :
BORLAND, Sidekick (copiable) $ 858 45| Hall Height Drve for Il + tle s 269 § 159 | DOW JONES, Market Analyzer HORE ggi‘gf’;‘f,fg;%: A ST A
CENTRAL POINT, Copy Il Mac $ 40§ 22| Half Height Drive for lic 5299 § 169 | HOWARD SOFT, 86 Tax Preparar 295 % 1991 BRODERBUND, Print Shop 08 31
CONROY-LA POINTE, Diskettes SEE BELDW | TEAC, T40 Hall Ht, 163K, Direct $ 249 § 149 | HUMAN EDGE, Sales or Mgmt Edge. ea § 250 § 139 :
s

CONTINENTAL, Home Accountant  § 100
CREIGHTON, Home Pak or Mac Ottice, ea. $ 39
Mac Spell + $ 9

Controller Card for T40 by ComX LIVING VIDEOTEXT, Think Tank

L3 i
MEGAHAUS, Megaworks Bank St. Mailer or Filer, ea.

MICRO PRO, WordStar (req. CP/M)

$
$
$
$
$
z Bank St. Writer or Speller, ea
WordStar w/ Starcard $ 495

$

$

$

$

$

$

HARD DISKS

AN n
“
-
I

PADDANDADBAANNNANDANDAAANANNANAN
~
@
o

s
s
o e § -8 1891 gank St Combo (Writer & Speller) § 140 § 85
, Market Manager Plu i CONTINENTAL, Home Accountant 758 43
EXPERTELLIGENCE, Experlogo ~ § 150 § 95 | (OMEGA: ® meg Bernoull Box (Mac $1395 $1353] wordstar Protessional, 4 pa 495 S 265 HARCOURT, Computer SAT 808 51
Egz:;e\&sé sto:m Y:Iker g :gg g g:; g MICROSOFT, Multi-Plan (Ap DOS) 95 S 65| KOALA, Full Line IN STOCK CALL
HOUGHT, Fact Finder TH H DW E QUARK, Word Juggler & Lexichecs (lleflic) § 99§ 79| MICROSOFT, Typing Tutor Il s 258 17
HABA, 400K Ext. Disk Drive e O ER HAR AR SATELLITE, Word Perfect 179§ 115 | MINDSCAPE, Crossword Magic ~ § 50§ 35
800K DS/DD Ext. Drve $ 599 § 4891 APPLE, Mouse for lle $ 150 CALL | geNSIBLE. Sensible Speller 125 79 | MONOGRAM, Doltars & Sense (ll+/lle) $ 100 § 59
HAYDEN, Sargon Il $ 508 31| CCS, 7711 or 7710-A Interface, ea.  $ 115 § 95 | _LINI reen Wilter N Dollars & ense (lic/lle 128K) §$1208 69
SIERRA/ON-LINE, Screen Writer Il 0S89
HUMAN EDGE, Mind Prober $ 50 8 29| CPS/EASTSIDE, Wild Card Il (copier, +/6) S 140 § 79 SOFTWARE PUBL, PFSFre or Wrte, each § 125 79 Forecast S 60S 38
INFOCOM, Hitchhiker's Guide $ 408 25| COMX, 16K RAM Card(ll+) 1yritdwty $ 119§ 39 PFS:Graph o 'Repo'n each $ 125 79| SCARBOROUGH, Mastertype $ 408 25
KOALA, Mac Vision $ 400 $ 229 HAYES, Mach II, lll Joysticks (11 + /lle) CALL| Lol i coss ' s 70§ 43| _ Your Personal Net Worth $ 808 50
LIVING VIDEOTEXT. Think Tank  § 145 § 92| KENSINGTON, System Saver Fan  § 90°S 65 Fuest Success (F/RTW) $ 225 § 145| SIERRA/ON-LINE, Homeword S 708 45
LOTUS, Jazz §595 § 389| KEY TRONIC, KB200 Keyboard (+) § 398 § 248 spnmego:nr) N < 50's 32| SMON & SCHUSTER, Typing Tuor Ilis 50 § 33
MANHATTAN, ReadySetGo $125°S B9) kOALA, Muppet Keys s 80§ 44 b e 'B:Awsmm
MEGAMHAUS, Mega!ormp $ 235 $ 189 Touch Tablet wiMicro lllustrator (+/6) $ 130 § 75 STO ARE, DB Master, v. 4+ $350 $ 189 RECREATIONAL so
MICROSOFT, Business Pak $595°8 3991 \paFT, Joystick (lleflic) $ 08 25 —
Excel $ 395 § 248 BLUECHIP, Millionaire or Barron, ea. $ 50 $ 35
Multiplan, Word, or File, each  § 195 § 129 | MCROSCL 80Cal Card + 64K RAMCard ) S 179§ 89 ELECTRONIC ARTS, Barg's Tale S 45 § 35
utip MICROSOFT, 780 Softcard II, 64K § 425 § 269 | BEAGLE, GPLE or Alpha Piot, ea S 508 27 d
Fortran $295 $ 199 Sky Fox & others, ea $ 408 29
MBS (Ve vis KA 4 s 39 s 25| ORANGE MICRO, Buftered Grappier Pus 16K $ 209 § 145 [  Pronto DOS or Disk Quick, ea $ 1S 19 gt Maker s & Bo
MONOGRAM, Doliars & Sense $150§ 8 16K B‘“"" Board for Grappler Plus $ 99§ 591  Apple Mechanic or 1.D. Silver $ 308 191 peiyxe Music Construction s 508 37
NOVATION, Smartcat Plus Modem w/Scftware § 499 § 349 [ _ Hot Link, S-P cable for lic $ 708 441 BORLAND, Turbo Pascal (req. CPM)S 70S 36 Dr J & Larry Bird s 408 30
ODESTA, Helix s 395 § 249 [ TITAN, Accelerator lle $319 5 2291  1yrho Toolbox § 558 30| MAYDEN, Sargon lll (Chess) $ 508 30
PROVUE, Overvue $ 295 § 195 _ 128K RAM Card (Il +) | $3295 149 CENTRAL POINT Copy Il Plus (bit copier) § 40 § 22| INFOCOM, Zork 1. II, or Ill ea s 408 29
SIMON & SCHUSTER, Typing Tutor Il S 60 § 39 [ TRACKHOUSE, Numeric Key Pad (lle) $ 100 $ 87 EpsON, Graphics Dump 5 158 7| MICROPROSE, Strike Eagle s 3Bs§ 23
SOFTW. PUBL., PFS File 8 Report Combo $ 175 $ 105| VIDEO 7, V Color 7 RGB Card $ 150 § 129| FUNK, Sideways $ 60 $ 37| ORIGIN, Ultima i $ 608 39
STATE OF THE ART, Electronic Checkbook $ 80 $ 50|  V Color lic $ 130§ 89| MAYES, Terminal Prog. for Smantmodem $ 99 § 65  Uitima IV $ 648 44
STONEWARE, DB Master $ 195 § 125( V Color lle $ 250 $ 169 MICROSOFT, Full Line IN STOTK CALL | PENGUIN, Transylvania $ 358 24
TELOS, File Vision $ 195 § 119 VIDEX, UltraTerm 132 Col. (ll+/lle) $ 299 $ 189 | MICROSTUF, Crosstalk $ 195 § 109 | SPECTRUM HOLOBYTE, Gato (128K) S 40 § 25 |
VIDEX, MacCalendar $ 89§ 49 VideoTerm 80 Col. Card (ll+/Me) § 279 $ 175 OMEGA, Locksmith $ 100 $ 73| SPINNAKER, Fyll Line IN STOCK CALL
WARNER, Desk Organizer $ 149 § 99| WICO, Smancard (spec IIfll+/lle) S 199 § 159 | PENGUIN, Complete Graphics Sydtem Il $ 80 § 49| SUB LOGIC, Flight Simulator I} $ 508 30

DISKETTES MODEMS

PRINTERS PRINTER INTERFACES

Minimum intial purchase to 6PM PST, Monday through Friday, Saturday 8 to 4. PC Mastercard®, EconoRAM™, Fastrak™, and Generk™ are trademarks of Magnum Computer, Inc

#* CONROY-LAPOINTE ™ DISKETTES » ust .
We g,mnm thase 1op quaity products with our name. | HAYES, 2400 External Modem $899 § DOT MATEIX: LIST  CONROY AND BUFFERS
S YEAR LIMITED WARRANTY. Smartmodem 12008 (IBM) 549 § EPSON, FXB5 ~ 160 cps OQ/32cps NLQN0” § 499 S 389
102 SS/SD. (Apple. etc) 35 Tek, WFLIPBOX § 13|  Smartcom Il Software (IBM or MAC) § 149 § FX185 — 160 cps DO/32 cps NLONS" $ 699 § 539 pRICE+PRICE
100 €a./1000 ea SS/SD, 35 Trk $99/8669 [ Smartmodem 1200 (External) $ 599 § LX80 — 100 cps DQNG cps NLQ  $ 299 § 249
10 ea. SS/DD, 3%° (MAC, HIP), WIFLIP BOX § 25| Micromodem lle wiSmartcom (AP) § 199 § LQ1500 — 200 cps DQIE7 cps LO $1295 § 995 | ARBO, IBM.PC to Para Prnter Cable s 3% § 25 |
50 ea/100 ea SS/OD, 3% $115/5235 | Jranset 1000 — 128K 39018 Tractor feed for LX80 s 40§ 33( Swichbox 150902 $ 955 59
10.6a. DS/DD, (IBM, HIP) 40 Trk, WFLIPBOX § 16 Transet 1000 Access Paks AP/IBM/MAC $ 40 § Teactor feed for LO1500 s 70§ 55| ASSIMILATION, Macto EpsonConnIF § 89 § 69
100 €a./1000 ea DS/OD. 40 Trk | $119/5799 NOVATION, Appie Cat Il 300 Baud (AP) $ 389 $ Teactor feed for FX85 s 458 35 Daisywheel Connection $ 9S8 80
o sy | 2400 External $ 795§ ¥ EPSON, Parallel Interface for LQ1500 § 100 § 79
10 ea. DS/HD, (IBM-AT) 96 TP WIFLIPBOX § 29 HEWLETT-PACKARD, Laserjet $3495 CALL
{ 212 Apple Cat, 1200 Baud (AP) $ 595 § inkiel — Serlal Interface Board $ 130 S 110
100 ea. DSHD, (IBM-AT) 96 TPI $ 269 Thinkjet — 150 cps Inkjet $ 495 CALL ¥
SmartCat Plys w/software (MAC) § 499 § OKIDATA, Okimate 20, 182, 84 LDW PRICES | OKIDATA, Plug 'n Piay, Tractors, Okigraph CALL
IBM PRE-FORMATTED PROMETHEUS, 1200 Standalone Modem § 495 § 92, 192, 193, 2410 Pacemark IN STOCK | ORANGE MICRO., Grappier Plus for Apple § 145 § 95
10 ea., DS/DD, 40 Trk WIFLIP BOX $ 20| ProModem 1200 w/software (MAC) § 549 § PANASONIC, P1092 — 180 cpsi0” § 509 § 399 Senal Grappler $198 79
100 €2./1000 ea., DS/DD, 40 Trk $149/5959 iromgge: 1302(())%A (AAPP:I ; :498 : 1093 V $ 699 § 469 Buftered Grappler Plus, 16K $209 $ 145
SINGLE-SIDED, DOUBLE DENSITY e ) QUADRAM, Quadjet—Inket Color § 895 § 395| Mot Link, S-P cabie for lic $ 708 44
3 ProModem 12008 (IBM) $39 S Grappler C $ 119
LIST COMROY | VENTEL, PC Halfcard (18M) $ 549 § STAR WICRO, SG10 - 120 cps D0 cpx MO § 299 § 249 |  Grappler . 19 aS
CDC, 10 ea, SS/DD, 40 Trk (Apple,etc) $ 45 $ 19 SD10 — 160 cps DQ, 40 cps NLO § 449 § 379 OUA_DRAM, Microtazers, Fult Line iN STOCK CALL
| DYSAN, 10 ea. SS/DD, (Apple, etc.) § 40 § 24 SR15 — 200 cps DQ, 50 cps NLQ, 16K § 793 S 679 s';‘Y‘C"A"“;'s" ?,“F ;"2 ;‘I’C"PY 2 ‘gg § ‘gg
MAXELL, 10 ea, SS/OD, MD1 (Apple) S 47 § 19 [CAMDEK, 300G, 12* Green/Com $ 179 § TEXAS INSTRUMENTS, 855 — 15Ccps $ 995 § 689 + BP ane
VERBATIM, 10 62, SS/OD, MOSIS01 (Appie) § 49 § 17 300A, 12~ Armber/Comp P $190 8 TDSHIBA, 351 — 288 cps $1695 $1195 | STAR MICRO, Mac/Star Interface $10S 89
DOUBLE-SIDED, DOUBLE DENSITY 3104, 12" Amber/IBM $2%0 8 :
CDC, 10ea DS/DD, 40 Trk (IBM, H/P)$ 59 § 23| Color 300, Comp/Audio SHUI S LETTER-QUALITY:
l DYSAN, 10 ea, DS/DD, (IBM. HIP) § 69 § 27 gol'm g Slv:p oaggi/‘;udio : ggg : JUKI, 6300 — 40cps/para § 895 S 699
MAXELL, 10 ea. DS/DD, MD2 (IBM) § 65 § 21 olor os udio 6100 — 18 cps/paral3 pitch $ 599 § 409
VERBATIM, 10 ea, DSDD, MD34 (1BM) 5 75 § 21| PRINCETON, MAX.12, Amber (IBM) § 249 § Sheet Foeder for 6300 (single)  § 275 § 225 | C'bT oy D'amond. § outlets, switched $ 50 § 29
' HX-12, Hi Res/RGB $795 8 PANASONIC, P3151 — 22 cps/i5t%” § 659 § 439 | Lmorald - 6 outlets, & cord $ S0LSm3
3" MICRO DISKETTES HX-12e, Hi Res/AGB/or IBM-EGA § 785 § TOSHIBA Pr'op spacing & hires graphics Ruby, 6 outlets, 6' cord, filter $ 908 55
MAXELL, 10 ea. SS/DD (MAC, H/P) § 55§ 28 SR-12, Hi Res/AGB $799 $ 240 -'144 cps DQ & 54 cps LD s‘ 799 § 519 Sapphire, 3 outlets, whilter S 80§ 46
* MEMOREX, 10 ea. SS/DD (MAC, H/P)$ 60 § 33 QUADRAM, Ambarchrome, 12" $250 § él-dlrecnon T;‘a)aor Feed ps 519 § 175 EPD. Lemon, 6 outlets/wall $ 458 29
VERBATIM, 10 ea, SS/DD (MAC, H/P)$ 65 § 32 ZENITH, ZVM-1220, 12" Amber/Comp $ 159 § gme 6 outlets/cord $ 708 45
o ZVM1230, 12" Green/Comp $159 § range, 6 outlets/cord/filter $100$ 66
MAXELL 16 53 DD (BMAD | 3 768 4o | ZVM1240 8 Zvi.135 15.25% PLOTTERS: Poach, 3 outletsiwalfier S'ws 3
MEMOREX, 10 ea. DS/HD (IBM-AT) § 84 § 49 EPSON, 4 Pen Plotter $ 599 CALL | INNOVATIVE, Datacase 50 (disk hoider) S 15 § 1D
N HEWLETT-PACKARD, 8 Pen Piotter $3900 CALL KENSINGTON, Printer Stand $ s 17
* GENERIK pISIK‘l)ETT'ES‘w , ARBO, [BM-PC 10 Modem Cable  § 31 § ) NETWORX, Weetree, 4 outietfitterisurge $ 70 § 39
Top quality. wiiackels, no labels Quentity siscounts. | s or i "BE Modulator for T.V. (Apple) $ 35 § PRINTER SUPPLIES: Wiretree Plus, 6 outlets/fitter/surge § 100 § 59
90 day “No hassie. money back guarantee
100 ea. SS/SD, 35 Track (Apple, etc) § 75| COMPUCABLE, MacHayes Smartmodem Cable § 32 § CONROY LAPOINTE, PROD TECH INTL, Urinterruptable Power Supply
100 ea, DS/OD, 40 Track. (IBM, HiP) § 79| CURTIS, Monrtor Extension Cable (IBM) § 50 § Colored Paper Pack (250 sheets)  § 13§ 8| 200 Watis, PC200 for IBMPC 5 359 § 289
10 ea. DS/HD, (IBM-AT) 96 TPI s 27| 3:9 Keyboard Extens. Cable (IBM) $ 40 § PAPER: White, Colored, Laser Gut, etc 300 warts, XT300 for IBMXT  $ 499 § 399
uoo ea. DS/HD, (IBM-AT) 96 TPI $ 249 RCA, Monitor Cable § 158 RIBBONS, DAISYWHEELS IN STOCK 800 Watts, AT800 for IBM-AT, 72 1bs. § 899 § 789
BoREOM. & hmms = o TR « MAIL TO: 12060 SW Garden Piace, Portland, OR 97223 ~ include telephone number Check
CONROY- 2 I ORDER'NG lNFO & TERM o your figures for Shipping, Insurance and Handiing (SIN). All items usually in stock. NO €.0.D.
(] —
LAPOINTE 3 NAME } Cashiers checks. maney orders. Fortune 1000 checks and government checks honorec immediately, Personal and othes company checks - allow 20 days 10 clear Prices reflect
CREDIT CARD * I 3% cash & Conroy-LaPointe Credit Card discount 5o ADD 3% to above prices for VISAMasterCardiArencan Express Your card NOT charged t we ship Gitt Certificates available
Send me a Conroy LaPointe ADORESS u In any amount We ship Federal Express Standard Alr. US. 8 Puerto Rico, add 3% ($5 minimum). Canada, add 12% {$15 min). Foreign, add 18% ({$25 min). APQ, FPQ,
credmappieation """" -4 I & other US territories shipped postal. so add 6% ($10 min.). Drders received with insufficlent SIH will be held for balance due Al prices, avallability and specifications
T —: ——r — Subject 10 ertors or change without notice. 0 call 1o verty. All oods are new, include warranty and are guaranteed to work. Due 10 our low prices and our assurance that
comvenience $400 MAIL TO: 12060 SW Garden Prace. Fortiand, OR 97223 I you will get new. unused products — ALL SALES ARE FINAL. We do not guarantee compatibiity Call bedore returning goods for reparr or replacement OROER DESK MOURS — 6AM

CREDIT DEPT: (503) 68¢-1232




Inquiry 88 for Apple. Inquiry 89 for IBM Peripherals. Inquiry 90 for all others.
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT!

(TO ORDER, CALL (800) 547-1289 )
FOR YOUR IBM-PC, XT, AT or JR

gift wrapping
available. Just ask!

HAYES, Mach ll Joystick
Mach Il

29 Quadboard 256K, to 384K, SIPICC § 675 CALL FOR QUANTITY PRICES

5 slots, 135 Watt Power Supply, 8087-2 t
35|  Quadboard, 384K (full), SIPICCIG  § 795

or Jr)

IS LIST CONROY
N AST, SixPak Plus, 64K $ 395 § 239 PRICE PRICE 256K KIT
UM SixPak Plus, 256K, SIPICC + S'W  § 695 259 | KOALA, Koala Pad w/PC Design $150 8 B85 32
SixPak Pius. 384K S/PICC+SW § 895 § 269 | MAYNARD, SAND STAR SERIES INSTOCK CALL
p— Preview™ Graphics Card wipara, 64K § 399 § 249 |  Mutitunction (6) Card S 89S 79
Advantage®™ Multif. Bd. for AT, 128K § 595 $ 445 Memory Card no RAM $199 § 139 64K KIT
. 8088-2 PC/XT-2 1O Plus II. SIPICC §215 § 169 | Serial Port Module $ 958 79
J— _ = VO Plus Il. SIPICCIG s 265 § 225| Para or Clock Cal. Module, ea $ 598 49
im Port Kits - ser, para, or game, ea. § 50 $ 35 “'&ROISSFY- Mcuse (for PC) H :gg : :32 $7
- NTRAL POINT, PC Option Bea 95 8 7l Wouse
= i $ 9 9 5 MR 130t Powar o $ %' 93| MOUSE SYSTEMS, PC Mouse 8 Palnt § 220 § 145 128K KIT
Selaciric PCIAT Style Keyboard  § 195 § 95 | PARADISE, Modular Graphics Card § 395 § 295
640K, Two 360K Drives CURTIS, Command Center §180s] 110 || (Peralel op Sedal Port en s o $39
EVEREX, The Edge. Color/Mono Brd § 399 § 269 | peacio ,‘,’cnam Board. wipara $ 250 § 15
| Plus: MS-DOS 2.11, Parallel Port HAUPPAGE (HCW), 8087 Chip $ 175§ 125 N 4
: PCiColor Graphics Board $ 2448 176 90 Day Warranty
2 Serial Ports (RS 232C), Clock/Calendar 8087 Math Pak (Chip & softw S 219 | o ADRAM, Quadboard, no RAM., 10 384K § 295 § 195
0 U, , Qu: A by us
Floppy Drive & Tape Backup Controller, | 80287, Fasts : 295 $ 239 [ "5, a0n0ard 64K. to 384K, S/PICCIG $ 395 : 239
s s
$ $
3 s
$
s
s

&
PANPAANARAPNANARARANNANARAA

optional, Selectric PC/AT Style Keyboard. | wepcuLes, Coior Card wipara 25 S 159 Quadboard Il no HAM. 1o 256K . § 205 § 215 NUN’
wl1 Floppy & 10 meg Hard Drive $1595 | Mono Graphics Card €499 $ 309|  Quadboard I, 256K, 2S/CC $ 595 § 395
Plaase call for attier configurations IMSI, Mouse with Paintbrush $220 $ 129| Quad 512 + 64K wiserial port $ 325 § 245 i
Above prices do nol include video card or monitor KEMNES:NGTON,Pras‘QVPWCB f :;g Quadcolor I, board, 4 COI||O'S : ;95 :Zg ™ K
sterpiece Plus $ Upgrade Quadcolor | to Il kit 75 EconoRAM 384
-PC kb 5153 Keyboars wiTouch Taw- ¢ 400 Suadinn $'% 3578 Single Function Board
. KOALA, Speed Key Software $ 100 Quadsprint S 645 § 495 LIST
256K, 2 360K Disk Drives  IN STOCK | KQALA, Cpeed ey Sctuare o ¥ TALLTREE, ) A 1 Bcag 088 158 $99 $89
J 1l Modues f
With Fastrak™, RAMdisk and Print Spooler.
FLOPPY' HARD & TAPE DRIVES Tigm'f',,ﬁﬁﬁffﬂ"mm yp'uATg ggg E 2g§ Requires 256K of memory already Instalied
S IST CONRQOY raphics Master $695 $ 51 .
I-CDC, 360K ﬂ:{\v IRWIN TITAN, 128K PC Accelerator sss5)  PC MASTERCARD™
DS/DD DISK DRIVE xd “ausve e 10 meg tape backup system $ 795 § 449| VIDEO 7, Mono Graphics Card $250 8 179 ” :
LY & 10 meg tape cartridges (by M) § 25 § 19 MGC w/ Paralel Port s30$ 215| The Only Multifunction RAM
Uimited 30 day wartanty Q‘ U eg tape ges (by VEGA Board (EGA Compatible)  § 599 $ 429 Card Expandable to 1.5 MB
Call for quanttty prices KAMERMAN. WICO, Smartboard Keyboard $ 400 § 279 pa LIaST OC(SNROY
Full Height  $119 33 10 meg kit wicontroller SESEEN] . « FORYOURPC-JR « » “0"KB $169 $139
Half Height $ 89 | 20 meg kit wicontroller $.995.5 6O RGN, KBa1oT
b . b 151 Jr. Keyboard $ 255 $ 189
t s comgy _asterfight 10 meg whtape 82295 $1795 | Numerc Keypad < ms 52| 384KB  $199  $179
ALA, h Tablet 1258 75
CDC, (39 msec. access time) SEAGATE, z?)uSE J:;’?Eu;b;iouzJ;Isonwava : = : 138 1.5MB $399 $349
Internal 20 meg kit FOR AT $1695 $1195 10 meg wicontroller $ 745 S 459 QuADRAM, Expansion Chassis $ 635 $ 540 | \Works like AST SixPak™ except includes game port
CORE INT'L, (39 msec el 20 meg wicontroller $ 895 § 489 R:Agén;éy E:pans»on (B::ard 128K : ‘.s‘;g : ﬂg ‘AISS&SEF:A::.IKD?.‘;J;’3”9| pornt, clockgcalendavl.‘
. Expansion Chassis sk, 1. rint spooler, 1.5MB banl
ATplus 20 meg kit FOR AT  $1395 $1095 TALLGRASS, 128K Expanswon Board $275 $ 189 switching developmegt and utility software:
ATplus 30 meg kit FOR AT  $1595 $1245 24 meg disk, 10 meg 1ape  $3495 $2490 | TECMAR, Jr. Captain $ 395 § 309 SiliconBullet™ 1 Year Limited Warranty

SOFTWARE FOR YOUR IBM-PC, XT, AT or JR

BUSINESS BUSINESS BUSINESS UTILITIES

ONRO LIST  CONROY
e PRICE oRice ocE PUCE FRICE BHICH
N MICROSOFT, Windows $ 958 69
ASHTON-TATE, Framework 1| $ 695 $ 415| MICROPRO, WordStar 2000 (copiabie) $ 495 § 265 | SPRINGBOARD, Newsroom $ 508 32| MICROSTUF, Crosstalk XVI (PCorJr) $ 195 $ 110
dBase il $ 695 § 395 WordStar 2000 Plus (copiable) $ 595 § 295 | THORN EMI. Perlect Pax (Jr} (Wmte/SpekThesauns) $ 139 § 89 Remote $ 195 § 125
dBase Il (req. PC-DOS & 128K) § 495 § 289 WordStar Professional, 4 Pak $ 495 § 265 | UNISON, Print Master ¢ 60§ 40| MOUSE SYSTEMS, PC Paint $ 99S
BORLAND, Rellex: The Analyst $ 99§ 59| MICRORIM, R:Base Series 5000 $ 695 $ 385 | WARNER, Desx Organizer (PC or Jr) § 99 $ 63| NORTON, Utilties (14 prgms) v 3.0 $ 100§
BPI, General Acctg. AR, AP, or PR_ea. § 595 § 365 R:Base 4000 $ 495 § 259 | XANARO, Abiltty $ 495 § :8;;’;%2#, :;olywmdows (copiable} § 85 :
BREAKTHROUGH, Timeline $ 495 § 295| R:Base Clowt §$ 249 § 133 + Prokey (New Version)  § 130
BRODERBUND, Bank St Wrier PCardi) § 60 § 51| Extended Report Writer $150 8 92 UTILITIES WESTERN UNION, Easy Link Mall Mgr § 95 §
CDEX, Advanced Training for Lolus 123§ 70 § 45| MICROSOFT, Muttiplan (PC or J $ 195 $ 1291 BORLAND, Turbo Edttor Toolbox ~ § 65 §
CONTINENTAL, Unrae $ 195 § 115| Chan $300 8 1991 Turbo GameWorks s 708
Tax Advantage $ s 40 v"v'°n;“ : ggg : ggg Turbo New Pack S 95§ g:l(.)gg;‘saoaﬂ [;\cgouv‘ﬂ;*hg :
or Turbo Jumbc Pack $ 25§ » Print Shop
D:;:p:x:;r:agg:‘\::t 2 Agﬁ g 23: MOSAIC, Twir $145 8 89 St:lpevkeuylswekick Pkg $125 § CONTINENTAL.Hom: Accountant {Jr} s
Font Packs, each s 205 19| MULTIMATE. Mulimate Ver. 3.3 $ 495 & 229} Tubo Holiday Pack $125 8 D:ﬁggé";@;‘;‘;ﬁ"& lus (PC) ot e
DOW JONES, Market Manager Pius § 249 § 159 h FlashCalc ) BOURBAKI, Onedir $ 958 62 y
5 g et ger Plus § 2 PEACHTREE, Back fo Basics $ 395 $ 229 | CENTRAL POINT, Copy I PC s a0 s 22| MINDSCAPE, Crossword Magic $ 35
Market Analyzer $ 349 § 229 Peach Pak (GL/AR/AP) $ 395 § 219 : MONOGRAM, Dollars & Sense wiforecast $ 180 $ 100
Spread Sheet Link $249 8 159 RCATogls $ 08 221 oCARBOROUGH, MasterType (PCorar) § 40 § 25
o PRENTICE HALL, inside the IBM.by P Notorn § 22 § 17| DIGITAL RES., Gem Draw $1508 95 3 ype
FOX & GELLER, Quickcode Il $295 $ 185] guE ysing 1-2-3 (book) $ 188 14] Gem Coll 199 § 125 . Your Personal Net Worh $1008§ 63
HARVARD, Total Project Manager  § 495 § 295 | ™3 59’0 Business (book) c 7S 13 G:m Dgs:lc;?" ¢ 508 32| SIMONS SCHUSTER, Typing Tutor i § 50 § 33
HOWARD SOFT, ‘86 Tax Preparer  $ 295 § 199 )5ing Symphony (book) $ 208 15
" CPM-86™ (PC/XT) $1008 64
Hlé:A"EEDGE. Mind Prober (PCordr) § 50 § 29| gAMNA, Word | $ 550 § 295| FUNK SOFTWARE, Sideways S 608 37 RECREATIONAL
les Edge or Management Edge. ea. $ 250 § 139 | SATELLITE, WordPerfect (PC) § 495 $ 219| | |FEBOAT, Lattice C § 495 § 279 BLUECHIP, Millionarre, Barron, Tycoon, ea $
INFOGOM: Carnersione § 92 3 309| sorrer Amve. Doctght g 8| paces §1%0 % 53| ELECTRONIC ARTS. o o n e
3 : g ,» Spothgl MAGNUM, Fastrak™ RAM/Disk & ler § 50 39 i
LIFETREE, Volkswriter Deluxe $295 § 159 | SOFTWARE GROUP, Enable S 695 S 385 | MICROSORT M b ook S 0§ 59| HAYDEN, Sargon il (Chess) $ 50§
LIVING VIDEOTEXT, Think Tank  $ 195 § 109 | SOFTWARE PUBL. PFS:Repot  § 125 § 75|  QuickBASIC s 998 69| 'NFOCOM. Hitchnikers Gulde $ 40§
LOTUS, 1:23 NEW VERSION! § 495 § 329 PFS:wrhte, File or Graph, each  $ 140 $ 84|  access 250 & 169 | o Zork L Il or I, each $ 40§
Symphony $ 695 $ 449| PFS:Plan or Access, each $140 S 84| BASIC Compiter 5 MICROPROSE, Strike Eagle $ S
P! $ 395 $ 269 | WiCROSOFT, Flight Simulator (PCor Jr) § 50 §
MDBS, Knowledgeman Il $595 $ 395 PFS:Proof } $ 958 57 C Compiler 500 $ 339 [ oRIGIN. Uttima I (PC or Jr) S 2
MECA, Managing Your Money (PC) § 199 § 105 | SOFTWARE PUBL., First Success (FIRW) § 350 § 299 Business BASIC Compiler $ 450 § 299 | SIERRAVON.LINE Ulima 1 (PCorJr) § 60 $
MICROPRO, Easy NEWS 150 § 99| Best Sellers Combo $350 § 225| COBOL Compiler $ 700 $ 475| SPECTRUM HOLOBYTE, Gato  § 40 §
WordStar (PC) $ 350 § 189| SORCIM, SuperCalc I $95§ 229 FORTAAN Compiler $ 350 § 235/ SPINNAKER, Amazon, Dragon, each § 40 §
wordStar Professional. 4 Pak $ 495 § 265 Superwriter $295$ 195|  pASCAL Compiler $300 § 199 SUBLOGIC, Jet $ 508
CONROY-LAPOINTE COMPUTER STORES, INC. | = OUR REFERENCES: CALL Forwin ¢
Retail Sales only. Store prices may vary. We have been in computers and electronics i
SAN FRANCISCO ‘!sso Washington Street a’l‘Monl-nm!r\ (S wee since 1958, a computer df,’a.e, since 1978 and' in (800) 547-1289 R"‘é‘"" fa
opposite the PV"'"Ed.’ ’"'"“"f 1 1o H'lf By, take |- computer mail order since 1980. Banks: 1st inter- In Oregon: (800) 451-5151] (503) 620-9877
"’,V(;;';‘L"AP"LUS ‘S)'a‘;'j!o’:' CALL 4 ,5_’,7“,2"’2 2. oaseon state Bank. (503) 643-4678. We belong to the
, G \¢ Park 2 igard at intersection e QUESTIONS | ORDER DESK HOURS
Chamber ol Commaerce (503) 228-9411, and Direct
of Highways 217 and 99W. CALL (503) 620-5595 Awas Marketing Association: cail Dun and Bradstreet (503) 620-9878 Mon-Fri 6am to 6pm (PST)
SEATTLE, WASH. — NEW LOCATION! 1105 Bellevue Way N.E. ™ v 9 S R o TONEQOR Saturday 8am 1o 4pm (PST)
In Belgate Plaza, 2 block orth of Bellevue Square |Byou are a subscnber. Recipient of OREGON 800 AM 500 PM (PST) y
CALL (106) 6314736, USINESS MAGAZINE's 1984 Enterprise Award NO SALES TAX Weekdays Only [{6 am here 15 9 am in New York)




Inquiry 138

At last, the breakthrough you've
been seeking in a database
management system.

FoxBASE™ is more than just a relational database
management system. Because it's written in C,
FoxBASE is a highly portable, sophisticated
interpreter/compiler that's uitraguick. Very
economical. And dBASE II® source compatible
{including full macro usage).

FoxBASE emits compact object code and makes
automatic use of an 8087 or 80287 chip to let
you develop and run applications with
unsurpassed speed.

And for as little as $10 per license, you can
distribute FoxBASE with your applications.
FoxBASE even comes with a 30-day moneyback
guarantee.

MS-00S $395. AOS/VS $995.

UNIX™ (priced according to host.

Don't be outfoxed by the others. Call or write
Fox Software today.

JBASE |l is @ registered trademark of Ashton Tate

&
FOX SOFTWARE, INC.

27475 Holiday Lane, Perrysburg, OH; 43551
419-874-0162

54 BYTE * JANUARY 1986

CLUBS AND

N'EWSLETTERS

THE AMERICAN MEDICAL STUDENT ASSO-
CIATION (AMSA) COMPUTERS IN MEDICINE
Task FOrce (CIMTF), James Hornig-Rohan
Box 189-APH. Medical College of Penn-
sylvania. 3300 Henry Ave. Philadelphia
PA 19129, (215) 732-1845. Newsletter and
access to medical software. Annual fee
$3.50. AMSA members; $6. nonmembers.

THE GuELPH PC Users GrouP. Michael
McKinnie, 47 Woodborough Rd.. Guelph,
Ontario N1G 3L7, Canada. (519) 836-9006

[ Monthly meetings and newsletter, public-

domain software.

P. F. FLYER. George Stewart, Program Fac-
tory. POB 137, Hancock. NH 03449
Newsletter with programs listed or on disk
Annual subscription: $16

THE NATIONAL AMIGA USERS GROUP
(NAMUG). POB 151, Oakland Gardens, NY
11364. Newsletter. more services to come.
Membership: $20.

HEWLETT-PACKARD WASHINGTON DESKTOP
Users CLUB, Bruce Baxter, IRS D:R:R:M
1111 Constitution Ave. NW. Washington
DC 20224, (202) 566-3252. Meetings in
Rockville, MD. seminars, library, BBS.

AMIGA Users GROuP (AUG). 10668 Ellen
St.. El Monte, CA 91731. Monthly newslet-
ter. public-domain software to come.

KAYPRO USERS OF TORONTO AND EN-
VIRONS (KUTE), Box 66, Station A
Toronto, Ontario M5W 1A2. Canada
Newsletter. library, SIGs, BBS

SILVER STATE COMPUTER USERS GROUP
POB 81075. Las Vegas. NV 89180. For
users of IBM PC, compatibles, and Com-
modore. Meetings. newsletter, public-
domain library. Dues: $4 per month

GENEVA MAC Cwus, CP 13, 1211 Geneva
12, Switzerland. Monthly meetings and
returnable disks. Annual fee: 100 Swiss
francs or about $40.

MICROPRO UsErRs GROUP OF AMERICA
(MUGA). 140 Riverside Dr. New York. NY
10024, (212) 595-4811. Monthly newslet-
ter, program coverage. Annual dues: $20.

APPLE ENTHUSIASTS SOCIETY OF OAK PARK
(AESOP). Patt Chase, POB 4111, Oak Park
1L 60303. (312) 366-7864. Monthly meet-
ings. Mac SIG. support. Annual dues: $24

ATARI COMPUTER ASSOCIATION OF ORANGE
County (ACAOC). POB 9419, Fountain
Valley. CA 92708. Monthly newsletter. BBS
at (714) 731-6523. Annual dues: $24

SACRAMENTO MICROCOMPUTER USER'S
Group (SMUG). POB 161513, Sacramen-
to. CA 95816. Monthly newsletter and
meetings. public-domain software. Annual
dues: $12

BULLETIN BOARD SYSTEMS. Meckler
Publishing. 11 Ferry Lane W. Westport, CT
06880. (203) 226-6967. Formerly called
Plumb. 8 issues: $26.

Mobpem TiMES. Pikes Peak Macintosh
Group. 15 North 14th St. Colorado
Springs. CO 80904, (303) 471-2126. An on-
line arts magazine for the Mac. Annual
membership: $18

NATIONSERV. RR #5, POB 391. Fairfield. IL
62837-0391. (618) 847-2381. Multipurpose
24-hour BBS at 300 or 1200 bps at (618)
847-2291. Annual fee: $10

THE NATIONAL LoGO EXCHANGE. Tom
Lough. POB 5341. Charlottesville, VA
22905. Llogo reference material for
teachers. 9 issues: $25: $30. foreign

THE SPE (SOCIETY OF PETROLEUM ENGI-
NEERS) MICROCOMPUTER UsSer GRoOuP
Wes Eckles, 9424 Hunters Creek, Dallas.
TX 75234. Produces bimonthly publica-
tion for professionals in energy resources.

DENVER AREA Tl Users’ GrRoup. 2760
South Havana. POB 14056, Aurora, CO
80014. Monthly meetings. BBS, newsletter
Annual membership: $24. ®

CLUBS AND NEWSLETTERS is an
acknowledgment of new clubs and newsletters
received at BYTE. Please allow at least four
months for your club's mention to appear. Send
information to BYTE, Clubs and Newsletters
POB 372. Hancock. NH 03449



The IBM upgrade path.

It’s still a great system—in
perfect condition. But now you're
ready to make a deal on your IBM
PCor XT.

Maybe your business needs
have grown. or your new appli-
cation package runs too slow.

Don’t dump your present IBM
system. Red River Technology has a
better offer—ATlas—a single-board
plug-in package that transforms
your IBM PCor XT into _ _add
a super-AT. )

ATlas isn't a semi-
compatible plug-in card.
but completely trans-
forms your I’C or PC XT
into a 100% IBM PC AT
compatible system.

Consider these features:

* 8 or 10 Mhz 80286
CPU. 50-100% more perfor-
mance than IBM’s PC AT (switch
selectable—6. 8. or 10 Mhz)

¢ I[EEE 802.3 standard LAN
option on the base board (your
choice, StarLLAN or Ethernet)

* IBM compatible serial port

¢ IBM compatible parallel port

¢ 512K memory standard,
expandable to 1.0 megabyte without
using precious 10 expansion slots

* Three 8-bit slots. use more
of your existing add-in boards

* Five CMOS VLSI gate arrays
eliminate over 60 chips to lower
power consumption and improve

. reliability

¢ CAD based design, highest
quality multi-layer board
* [nstalls in 10 minutes
with nothing but a
regular screwdriver.
Red River Tech
nology has defined
e state-of-the-art in board-
level computers. So don't take
someone else's best offer for your
IBM PCorXT. Red RiverTechnology
believes an upgrade path should
not be a dead end.
For more information on the
ATlas single-board computers, call
us today. at 817-571-5714

Assembled and tested board:

$1295 (8 Mhz CPU) $2395 (10 Mhz CPU)
(Specify PC or XT version)

Kit form (includes board, 5 gate arrays,

8 Mhz 80286) $595 (8 Mhz CPU)

$ 795
CALL

C(R)—lete Kit
Complete System

CALL 817571-5714

Quantity discounts available. Dealer and
OEM inquiries welcome. Other unique 8088
and 80186 boards also available. Write

for details.

TERMS: VISA. MASTERCARD. AMERICAN EXPRESS,

CHECK. MONEY ORDER. $5 SHIPPING AND HANDLING
PER ORDER. TEXAS RESIDENTS ADD 6% SALES TAX

Red River Technology, Inc

Red RRiver Technology. Inc.. DFW West.
4001 W. Airport Fwy.. Suite 500.
Bedford. Texas 76021

IBM is a registered trademark of International Business Machines Corporation. ATlas is a trademark of Red River Technology. Inc.
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Amdek challenges you
to read between the lines.

Not all monitors are created equal.
And no monitor in this price range
can equal the new Amdek Color 722.

What makes the 722 RGB monitor so distinctive?
For one, a dual frequency output that is capable of
supporting IBM’s Enhanced Graphics Adaptor. The result
is 350 lines of resolution, assuring you of a sharper,
crisper image that makes your graphs and charts look
more like a work of art, and less like a rough sketch.
For another, the fact that the 722 is made by Amdek

where monitors are our only line, not just a sideline.

The high performance 722 features an etched glass,
non-glare screen that’s easy on the eyes, plus front
mounted controls that are easy on the operator. This
means less eye fatigue and greater productivity.

All 350 of ’em.

What’s more, the 3-position text
switch enables you to choose green,
amber or full-color type — up to
80 characters in width x 25 lines of text. There's
even an optional tilt/swivel stand that allows you to
select a viewing angle that's most comfortable for you.

It all adds up to more monitor for the money, and is
backed by more warranty for your peace of mind.
Amdek’s warranty protects your investment for three
full years on the CRT, and two years on all other parts
and labor. No other monitor warranty offers you more.

For high resolution performance, see the new Amdek
Color 722. We know you'll be impressed. After all
everytime an Amdek monitor is sold, we know that we
are putting our image on the line.

Clearly the finest in monitors.

IBM is 2 registered trademark of
ternational Busin aep

2201 Lively Boulevard. Elk Grove Village. 1L 60007. Phone: 312/364-1180. TLX: 280-803



B-O-O-K REVIEWS ~

INTRODUCTION

TO ROBOTICS

Arthur J. Critchlow
Macmillan Publishing Co.
New York: 1985

528 pages, $35

THE MICROCOMPUTER
IN CELL AND
NEUROBIOLOGY
RESEARCH

R. Ranney Mize, editor
Elsevier Science
Publishing

New York: 1985

498 pages, $49.50

DATA BASE
MANAGEMENT

Fred R. McFadden and
Jeffrey A. Hoffer
Benjamin/Cummings
Menlo Park, CA: 1985
558 pages. $36.95

INTRODUCTION
TO ROBOTICS

audience. Nearly any engi-
neering major would find
the section on analysis of
robot arm links interesting
and lucid. even though it
uses advanced analysis
tools like Denavit-Harten-
berg matrices.

In my estimation, the
book was written for the
junior and senior levels of
college and is for those
people who want to fami-
liarize themselves with
robotics or those who in-
tend to become involved in
robot applications. Critch-
low explains robots from a
design standpoint so that
the reader can understand
why robots exhibit certain
characteristics. He explains
features that researchers
are currently developing
and what needs these fea-
tures will serve. For in-
stance, a factory of the
future will have robots that
are programmed "“off line”
directly from CAD (com-
puter-aided design) data so

Reviewed by Larry Clark

he history behind the development of robots, their

operational characteristics, and the benefits of their
use are the focus of Introduction to Robotics. Arthur |. Critch-
low prepared the chapters so that the first portion of each
can be read casually; there's not an extreme amount of
technical detail. An introductory course could even be
gleaned from these parts of the book. He then closes the
chapters with valuable technical matter for advanced
readers. Although some repetition is evident, the dual
level of presentation would have been impossible without
it.

The book is designed so that readers who did not major
in robotics can still understand the subject. Critchlow
recognized that the field of robotics attracts and involves
people from a variety of disciplines and wrote to the whole

ILLUSTRATED BY DAVID GOTHARD

~

that programming does not

take up valuable production
time. For off-line programming to become practical,
hurdles (collisions, for example) must be overcome. The
author describes these problems in detail.

Critchlow reviews research efforts by corporations and
universities. The results describe an exciting array of
mobile robots, advanced controls and sensors, and lan-
guage developments that include artificial intelligence.

The references at the end of all chapters indicate that
each section is based on extensive research. A reader
could use this book as a complete reference resource to
locate original papers on robotics topics (such as works
of Denavit and Hartenberg). even those that were written
early in the robotics era and may now be hard to get. Ex-
tensive excerpts or summaries are taken from the refer-

(continued)
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A NEW WAY
TO SPELL

PERFORMANGCE

‘WESTERN AT TURBO':
THE ULTIMATE COMPUTING MACHINE
WITH IBM COMPATABILITY

AT TURBO

|

MADE IN

USA

NOW WITH OPTIONAL:
e 6MHz-8MHz switching capabllity
giving 33% faster operation than IBM PC/AT
e 2 MB ram onboard capability with a built-in paratlel
printer port $2595.00

* 80286 or 80286-8 CPU with optional 80287 co-processor

* 8 expansion slots e On board battery-backed clock calen-
dar « Optional 20/33/80 MB Winchester disk memory e Op-

tional multifunction card with total 4 MB RAM and 4 serial

ports, 1 paralle! port and game port capability.

PC TURBO

|

MADE IN

USA
WESTERN PC TURBO

($1495.00 — 256K. 2x360K floppy drives, CC/MC mong monitor 1 printer port)

Now with: 8 expansion slots  Dual clock speed of 8MHz —
4.77 giving 50% faster operation ® Up to 1 MB RAM on
mother board — optional ram disk software to address
above 704 K = 1 paralle! port  Optional floppy controller &
drive 1.2 MB floppy drive with serial parallel ports e
10/20/33 MB Winchester disk capability.

restern —“omputer
WARNER CORPORATE PARK
1381 WARNER AVE., SUITE B, TUSTIN, CA 92680
(714) 259-7755 TELEX 756731 ANSWERBACK WESTERN COMP.

EUROPEAN HEAD OFFICE
BELECTRONIC SA, RUE CENTRALE 43
CH-1880-BEX, SWITZERLAND
PHONE (025) 631250
TELEX 456 168 ASWERBACK BELE CH. |

Inquiry 381 for End-Users.
Inquiry 382 for DEALERS ONLY.
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ences and more than support the author's statements.
Many of the illustrations are also taken from these refer-
ences.

Critchlow's unusual and refreshing introduction to
robotics begins with European mechanical developments
in the 1700s and mentions Karel Capek’s coining the word

robot” in 1921. By doing this, Critehlow shows that many

basic ideas used in robotics, like mechanical-cam program-
ming, existed for hundreds of years before the word
“robot” came into existence.

The author discusses kinematic analysis using homo-
geneous matrices and, as an exception to the purpose of
an introduction, goes on to give numerical examples of
their use that are excellent. A reader will immediately see
the complexity involved and how maximum performance
is demanded from a control computer. Compliant end ef-
fectors and end-of-arm tooling schemes are described
(compliant tooling offers several advantages despite the
added complexity). Mechanical power-drive mechanisms
are explained in terms of how they are specially suited
to the rigorous needs of robots. Hydraulic, pneumatic, and
electric drives are detailed.

Microprocessors are introduced briefly using the 8080
as an example. The reader is given definitions of some
of the terminology: fortunately. Critchlow reviews logic
gates before moving on to describe microprocessor pro-
gramming and architecture.

Software capabilities are detailed for several commer-
cial robots. | have seldom seen this much data on the char-
acteristics of robot programming. A total of 14 language
systems are reviewed, including VAL, a structured lan-
guage.

Sensors are evaluated in terms of the signals they pro-
duce. how they operate, and the best uses to which they
can be put. Vision sensing is introduced in an especially
thorough manner in a chapter of its own. Critchlow pro-
vides extensive examples of elementary mathematical-
analysis methods. You can see for yourself how lines and
edges are identified in an image and how their slope and
intercept values are determined. Because vision algo-
rithms are complex and quickly exceed the scope of an
introduction, the reader is sent to the references that ap-
pear at the end of each chapter for more information. But
by this time you will know what you want to learn more
about and where to find further information. Vision, un-
doubtedly one of the more important sensing methods,
remains largely undeveloped. The reader is shown what
vision systems are capable of doing now and what capa-
bilities remain to be developed.

ERRORS

The book contains several errors that you should be

prepared to recognize and ignore. | will describe two so

that you can sense their nature. (Other small errors such

as incorrect references to figures were obvious and not

significant.) Though the errors described here do not
(continued)



Those who insist on C compiler performance
are very big on Mark Williams.

And the compiler is just part of our total C Programming System.

’5§ These and other powerful
gﬁ.‘-_ utilities now included in the C
& Programming System:

» make: compiles only what's necessary
from multiple modules, a powerful pro-
gramming discipline
« diff: identifies differences between two files
* m4: macroprocessor expression editing

and substitution
» egrep: extended pattern search
* MicroEMACS: full screen editor with source
COMPILER FEATURES

* Runs under MS-DOS

* Full Kernighan & Ritchie € with recent
extensions including void and enum

* Register variables for fast, compact code

* Full UNIX™ compatibility and complete
libraries

* Large and small memory models

* MS-DOS linker compatibility

* 8087 Support

* One-step compiling

* English error messages

* ROMable code

* Linker, assembler, archiver

* Extensive third party library support

csd € SOURCE DEBI GGER

* Debugs at € source level without assembly
language

=~ Separate evaluation, source, program and
history windows

* Can execute any € expression

* Capabilitics of a € interpreter. but runs in
real time

* Set trace points on any statement or variable

) 1985 Mark Williams Company
UNIX is a registered trademark of Bell Labs.

Inquiry 223

Mark Williams’ C compiler has earned a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.

But a total development tool shouldn’t stop with
compiling. Or go on and on with extras that add up and up.

Only Mark Williams' C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programming job.

And only Mark Williams new 3.0 version includes
utilities like “make” to make quick work of even the
largest projects.

From source code to final product, only one takes
vou all the way: Mark Williams' C Programming System.
All for only $495. Ask about our 30-day money back
guarantee when you call
1-800-692-1700 to order today.* Mark

Your'll be big on the total Williams
C Programming System from Company
: 1430 West Wrightwood

Mark Williams, too.
“In Wlinois call 312-472-6659.

Chicago, lliinois 60614
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Give your

i printer
letter-quality
performance.

And we’ll give you
a top-notch word
processing program.

StyleWriter™ js a unique device with a 64K data
buffer and multiple type styles and sizes that upgrades
your dot matrix printer to letter quality.

Soversatileit even allows double
underlining, proportional spac-
ing, reverse characters, bold
face and much more.

And StyleWriter works with
any software program, any computer and any dot
matrix printer.

Order StyleWriter now
and receive MicroPro’s
new EASY,"
absolutely free.

Now, word processing is easier than ever to use.
Because Easy has the best WordStar® features in a
new, simplified format. Easy includes a fully integrated
Spelling Corrector making it the perfect word processor
for executives and all first-time computer users.

Unconditional
money back guarantee

Call now to order StyleWriter for $249 and your free
software selection. If you're not completely satisfied, return
both undamaged within 30 days for a full refund. Major
bank cards and C.0.D. accepted.

And ask about our unique speech input system,
Pronounce™

1-800-325-9206

MicroPhonics Technology Corporation
234 S.W. 43rd Street, Renton, WA 98057

™

Miicrophonics
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destroy the book’s value, they limit its audience to those
who wouldn't be misled by them.

The chapter on controls analysis contains a significant
error that would certainly confuse the uninitiated. Begin-
ning engineering students would be confused by reading
that feedback forces the output of a closed control loop
to be equal to its input (that is, their ratio is unity), then
seeing the classic development of the closed-loop transfer
function. The transfer function, G(s)/(1 +G(s)H(s)). equation
#4 on page 168, is correctly given as the ratio of output
to input and is clearly not equal to unity as stated earlier.
If the author has an explanation for the differences this
literal interpretation of his writing brings to light, he does
not say. | can imagine the number of questions a group
of students would have about this discrepancy.

| found another error in an extensive description of the
General Motors Consight vision system. The Consight sys-
tem, as described on page 374. was said to be able to
accurately measure the height of a part on a conveyor belt
even though only a linear diode array camera was being
used. Further, the system was described as a two-dimen-
sional system that could provide both a part's height and
location on a conveyor belt

| checked the original reference and found that the Con-
sight system did provide 2-D silhouettes but did not pro-
vide height data; it only detected height in finding the
outline of the part. | learned enough from Critchlow's
writing about solid-state cameras to find this anomaly. In
fact. | found it worthwhile to look beyond the errors to
appreciate the wide range of information offered in this
book on advanced robot controls, software, sensors (espe-
cially vision), and applications. The author's work repre-
sents a worthy effort, though the errors are annoying.

The book offers a good overall view of the robotics field
for someone who wants either a light introduction or a
starting point that gives detailed references to original
works in robotics and related fields. To me, the most in-
teresting portions of the book are its sections on
kinematics and analysis of vision problems. Although
errors are significant, they would affect only a fraction of
the book’s potential audience.

Larry Clark (8103 Thornewood Dr.. Hixson. TN 37343) is involved
in robotics applications development and teaches robotics after-hours
as an adjunct professor at Chattanooga State Technical Community
College. His hobbies include building microcomputers and working with
a FORTH compiler he wrote.

THE MICROCOMPUTER IN CELL AND
NEUROBIOLOGY RESEARCH
Reviewed by David A. Price

he Microcomputer in Cell and Neurobiology Research presents
advice for biologists who want to use microcomputers

to control experiments and analyze the results. Although
(continued)
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Now the biggest name
in C compilers comes in a size

everybody can afford.
Lets C.

Introducing Mark Williams’ $75 € compiler. Want to explore C programming for the first time? Or just
on your own time? Now you can do it in a big way without spending that way. With Lets C.

This is no little beginners model. Lets C is a powerful programming tool, packed with all the
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang

— - and thousands of professional programmers. The one that wins the
T‘;::: :::'I';;'SI,LC'E:S benchmarks and the reviewers' praise:
MS-DOS “(This compiler) bas the most professional feel of any package we tested...”—BYTE
* Hasg opmpach c‘l’d‘f' plus “Of all the compilers reviewed, (it) would be my first choice for product
. ;ﬁ;:::;;;:: ?Rilchie C development.” —David W. Smith, PC WORLD
:"I(: ;X;f;ﬁ("'s " And now for more big news. Get our revolutionary csd C Source
e Fu " compatibility Debugger for i $75
and complete libraries ) . cbugger for just , 1OO.
* Smail memory model ll‘:()t(':lsMc\?"(le;)'l;O(())r :halﬁ'e hillc;l"lm/g"(;l;)—(i;e;: You can breeze through
A i -800- - LAndll ca -472- ] :
* M- dg’l"l;fi':ﬂlr'""“'“ [ ————————— — debugging at the C source
assembler, archiver, cc | Mark Williams Let’s C | level ignoring clunky
g'r' e p“?mp'lmg‘ = | $75 | assembler code.
® MicroEMACS full screen | Please send me: | Affordable, powertul,
e‘dllor with source l copics of [ets Cand _coples of osd (C Source Debugger) I dcl)uggul)lc' Mark Williams
® Supported by dozens of | $75 each. (1. residents add 7% sales tax. ) | = 2 X
third party libraries Gk [ Money Onder [ Visa, MasterCand or I Lets Cis the big name C
* Upgradeable to C | American Express | compiler at a price you can
Programming System for | 3
large scale applications | e S — | handle. Get your hands on
development I | it now
Let’s € Benchmark Done on Address — B |
an IBM-PC/XT, no 8087. | |
Program: Floating Point | Ciy. — St Zip. — Mark
from BYTE, August, 1983. ilh
Exec Time in Seconds l Card #. — ExpDatc— | \(’3vcl>ll!'r'1apna‘§y
tilsl s;co 3322 I Signature S— I 1430 West Wrightwood
2 = | N el S s iy R _I Chicago. linois 60614 Inquiry 224

© 1985 Mark Willlums UNIX s o trademark of Bell Labs



TOTALCONTROL
. V\{ith _LMI FORT 'y

W e |
For Programming Professionals: |
an expanding family of
‘compatible, high-performance,

Forth-83 Standard compilers
for microcomputers

F ———

For Development:

| Interactive Forth-83 Interpreter/Compilers
| e 16-bit and 32-bit implementations

e Full screen editor and assembler {
Uses standard operating system files
400 page manual written in plain English
Options include software floating point, arithmetic
coprocessor support, symbolic debugger, native code |
compilers, and graphics support

For Applications: Forth-83 Metacompiler
| ® Unique table-driven multi-pass Forth compiler
e Compiles compact ROMable or disk-based applications
e Excellent error handling
e Produces headerless code, compiles from intermediate
| states, and performs conditional compilation [
Cross-compiles to 8080, Z-80, 8086, 68000, and 6502
No license fee or royalty for compiled applications |

| Support Services for registered users: ‘
e Technical Assistance Hotline
® Periodic newsletters and low-cost updates
e Bulletin Board System

Call or write for detalled product Information
and prices. Consulting and Educational Services
avallable by special arrangement.

i Laboratory Microsystems Incorporated

Post Oftice Box 10430, Marina del Rey, CA 90295 |
Phone credit card orders to: (213) 306-7412

Overseas Distributors.

Germany: Forth-Systeme Angelika Flesch, D-7820 Titisee-Neustadt
UK: System Science Ltd., London EC1A 9JX

France: Micro-Sigma S.A.R.L., 75008 Paris

Japan: Southern Pacific Ltd., Yokohama 220

Australia: Wave-onic Associates, 6107 Wilson, W.A. |
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biologists have long used minicomputers and mainframes
for these purposes, the advent of microcomputers and
lab-oriented microcomputer peripherals (such as high-
speed analog-to-digital converters and video “frame grab-
bers”) has made laboratory automation less costly and
more convenient. R. Ranney Mize, the editor, selected a
diverse range of application areas, with chapters written
by researchers who have implemented microcomputer
systems for their own labs. They have practical knowledge
to share, but their contributions vary widely in quality.

The application areas covered include light and electron
microscopy, morphometry (measuring the sizes and
shapes of cells and organelles). serial section reconstruc-
tion (drawing the original three-dimensional form of an
object based on a series of two-dimensional tissue slices).
image analysis, and electrophysiology (recording electrical
activity in the nervous system). In each of these areas, the
potential contribution of lab computers is inestimable.
Morphometric analysis, for example, is highly tedious work
if the researcher must rely on manual methods. One
typical approach is to trace a picture of a cell. cut it out,
and weigh the cutout—an approach that one of the
authors describes as “exhausting” With a video display
or a digitizing tablet. the researcher can partly automate
the process, thereby making morphometric information
not only less costly but also more accurate.

Researchers using autoradiography (that is, tracing blood
flow and other activity using radioactive solutions in
animal bloodstreams) have benefited from image-analysis
systems. (An autoradiograph is a photographic print of a
slice of tissue, with varying levels of gray for varying con-
centrations of radioactive solution) After using a video
camera or a scanning densitometer to put an autoradio-
graph into a computer, a researcher can make the gray
levels easier to distinguish by having the computer assign
‘false colors” to each of the gray levels and then display-
ing the autoradiograph on a color monitor. The researcher
can then compare different autoradiographs either visually
or with precise, computer-generated statistics.

RESEARCHERS WRITING FOR RESEARCHERS
Because a large number of researchers contributed to the
book, it does not focus exclusively on a particular
machine; systems described in the book are based on the
Apple II. the IBM Personal Computer, the DEC LSI-11, and
many other microcomputers. The choice of languages,
similarly, includes assembly, BASIC, FORTRAN, FORTH,
and C. Most of the contributors describe in precise detail
the hardware and software they used to build their sys-
tems, as well as the considerations that led them to choose
as they did.

The fact that the authors are researchers writing for other
researchers has both good and bad effects. A good ef-
fect is that their point of view differs sharply from a com-
puter specialist's: The authors place a higher value on
simplicity and practicality than on impressive specs. (Some

(continued)
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To those of you who stare and stare—and stare
at computers, blessed relief has arrived. Thomson™
monitors. We promise clearer, crisper resolution,
remarkable colors and print-like text. Thomson builds
a full line of monitors, from basic monochrome to high-
resolution color models. All are designed to fulfill your
needs today, and sophisticated enough to fulfill your
needs in the future.

‘Thomson monitors are designed and built by Thomson,
a $6 billion international corporation. They're going to
change the way America looks at computers.

Ask your local computer dealer for a Thomson
monitor, or call 1-213-821-2995, ext. 34, for the Thomson
dealer nearest you. Then take a stare at a Thomson

M ) = ™
Model CM 3131181 12 d 1. .3lmm dot pitch
monltor' Its a Slght for sore eyes' RGBI olor monitor m’::xl switch angl ¢
Telex 372233 Thomson 1s a trademark of Thomson S A non-glare hinted screen. ~

THOMSON

©1985 Thomson Consumer Products Corporation
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Confidence Game.




It's knowing that the
the other end of the line understands what

friendly voice at

you're saying. Can answer your techni-
cal questions, verify prices and shipping
schedules. Or make good suggestions.

Join the Micro Mart Confidence Game.

COMPUTERS SOFTWARE

AT&T Color and Mono Systemsin  acCOUNTING SPREADSHEETS &

stock _____Start at $1795 INTEGRATED PACKAGES

SORCIMAUS Complete line in-

%&I NCTION cluding Windows From $28%/each
. SORCIM SuperCalc 3, vers. 20__

We have a complete line of Mutti- R New Low Pricel

g‘gg&’; B)‘(’Ta/’gTs compatible With the gy ANCEMENTS & UTILITIES

SIX PAK 64-384K, multifunc.
1/0 MINNIE I/0 shorthoard for
Portable & AT___ New Low Price!
ADVANTAGE 128K-3Mb,
expansion for AT____
QUADRAM Quadboard Loaded,
384K _ $269
QUADRAM Goldboard, 384K $459
TECMAR Captain 0-384K,
muttifunc. $175
TALLTREE J-RAMINI
New Low Price!

GRAPHIC CARDS

HERCULES Mono & Color
Graphics cards __ New Low Price!
TECMAR Graphics Master, HiRes
Color & Mono supports Lotus $449
QUADRAM Quadcolor | & Il color
cards
PARADISE Multi-display or modular
graphics cards From $199
STB Chauffeur & Colorific
- $289 & $189
SIGMA Color 400 for PGS SR-12 _
___New Low Price!

FLOPPY DISK
DRIVES

TANDON TM 100-2, DD/DS,
360K____ New low, low price!
1/2 HEAGHT Disk Drives from
Shugart, Mitsubishi, TEAC and
Toshiba. PC, XT & AT Compatible _
From $99
BEST SUPPLY ON EAST COAST

HARD DISCS

IRWIN/TANDBERG Tape back-up
systems__ From $495
SEAGATE Fast 10, 20, 30 and 75
Meg. for PC & AT___From $495
SYSGEN Complete line______Call
for our special Sysgen pricing!
BERNOULLI TECHNOLOGY Hard
disc Subsystems____ From $2595
PRIAM Superfast 40 & 60 Meg.
for AT__ _ Calit
Best availability of voice coil

and stepper motor hard drives
with high quality controllers
_ _ From $495

Inquiry 237

FOX & GELLER Complete line for
dBase II/INl, RBase 4000

NORTON Utilities 30____ $69
ROSESOFT ProKey 30_____$89
CENTRAL POINT SOFTWARE

Copy Il PC _$35

SOFTSTYLE Set FX+ and
Pnintworks, printer control
SIDEWAYS Inverts printout __$35
BORLAND SideKick and
SuperKey_ From $40

COMPILERS & LANGUAGE TOOLS
LATTICE C-Compilers______$279
MICROSOFT Complete line
MICROSOFT QuickBasic _
S _New Low Pricel
BORLAND Turbo Pascal, Turbo
Toolbox & more__ From $35/each
GRAPHICS
2-SOFT PC Paintbrush, mouse
raphics__ $95
DECISION RESOURCES
ChartMaster_ Latest Version $239
MICROSOFT Chart $169
COMMUNICATIONS
MICROSTUF Crosstalk XV, Latest
version. _$99
HAYES Smartcom Il $85
WORD PROCESSING
MULTIMATE w/spelling checker &
tutonal______ New Low Price!
SAMNA+ $350
MICROSOFT Word. New version _
___New Low Price!
LIFETREE Volkswriter Deluxe $169
SS1 WordPerfect, version 4.1 $249
MICROPRO WordStar Professional
series New Low Price!
OFFICE &
PROJECT PLANNING
HARVARD Total Project Manager _
_$299
SORCIM/IUS Super Project_ $199
MICROSOFT Project $175

DATA BASE MANAGERS

Call for unadvertised Data Base
Managers. ) _
MICRORIM 5000, Report Writer &
Clout_____ New Low Price!
WARNER SOFTWARE The Desk
Organizer___ $145
MICROSTUF Infoscope _____$99

Trust Micro Mart for immediate infor-
mation and advice on almost any micro-
computer product. Our 15 million dollar
inventory is on-line to our mainframe so
we can verify, order, deliver and service.

Without delay.

Call us with confidence.

NETWORKING/
PROTOCOL
CONVERSION

SNA & BISYNC 3780, 5251. Mod
11 & 12, 3274, 3278

PC TURBO 186/187 board, 128K,
8087 Serial Board attached _ $875
IRMA Complete line__ From $849
TECHLAND Biue Lynx. Complete
line__ __ Caitt

PRINTERS
We have thousands in stock.
DOT MATRIX

EPSON FX85/185

EPSON LX80/LQ1500

OKIDATA 192 & 193, ML84,

Pacemark 2410

TOSHIBA P-341, P-351 & 1340 ___
_New Low Prices!

NEC New P-5 I

__ Introductory Low Price!

LETTER QUALITY
NEC Spinwriters 2050, 3550,
8850 _New Low Prices!
EPSON DX10, DX20, & DX35___
__New Letter Quality Printers!
We carry a full range of form
handling options.

CHIPS

All our chips are tested and priced
for quick sale. Call us!

INTEL 8087, 80287, high speed
coproc._______ From $119
64K-256K RAMCHIPS
____Call for Market Price.
128K Piggy-back chips for your

AT _Call for Market Price.

MODEMS

NEW!

HAYES Smartmodem 300, 1200,
12008 & 2400. We have the best
stockinthe USA____
VEN-TEL 1200 Baud Half Card
w/Crosstalk
PEACHTREE TECHNOLOGIES
P-1200 ext. with Crosstalk__$319

Call!

MISCELLANEOUS

MAXELL Diskettes

DYSAN Diskettes at the lowest
piceintheUSA___
MOUSE SYSTEMS PC Mouse,
optical w/software
MICROSOFT Mouse, bus or serial
mechanical_New Model in Stocld
KEYTRONICS 5151 keyboards $149

$25
Call!
$139

KENSINGTON MICROWARE
MasterPiece $99
CURTIS Accessories, Pedestals,
cables, etc.

GRAVIS Joysticks__ $45
QUADRAM Microfazer print buffer
8-128K From $129

TRIPPELITE 1SOBAR surge
protectors, 4 & 8 plug__ From $49

POLAROID Palette $1245

MONITORS
AND CRTS

PGS Max12 (E), HX12, HX12(E), &
SR-12__ New Low Prices!
QUADRAM Quadchrome, 690 dot
RGB $429
AMDEK Color 600 $379
AMDEK 722, New altemative to
(BM enhanced monitor_____$569
AMDEK 300A/300G/310A____
$129/$119/$165

©Copyright 1985, Micro Mart, inc.
Technology Corporate Campus
3159 Campus Drive

Norcross, Georgia 30071

Prices are subject to change
without notice and are similar,
but may vary at over 20 Micro
Mart Retail Stores.

Leasing and financing options
are available. MasterCard/VISA

or ask for YOUR PERSONAL BLUE CHIP CARD

Micro Mart MICRO
Blue Chip MART
Credit. 1234 567 BS0 123

BT1.86
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Turbo, who?

Do you have to give up power and advanced potential
to get ease of use and affordability? Not anymore.
Because now, you can have UCSD Pascal for only $79.95!

Programming that's easy
...and fun!
. At Pecan Software Systems, we
W strongly believe programming
should be as easy as possible,
UCSD Pascal was originally designed
for teaching programming
skills, so its extremely
easy to learn and to use.
With UCSD Pascal, you'l
be developing programs right
from the start that are
easy 10 write, easy 1o
understand, and easy to
maintain. We also believe
“=  that programming should
be fun, So we've made UCSD Pascal
as enjoyable to use as it is powerful.

The right tool at the
right price

When the fun gets serious, you'll
have a comprehensive programming
system right at your fingertips with
UCSD Pascal—a system that will
help you develop those big-league
programs you may eventually want
sophisticated programs. ;‘;'.‘f’rz“'m aprice you can readily
UCSD Pascai is available for ] e

DOS, PC-DOS, UNIX, yMs, | Put UCSD Pascal programming

If you're making your move into
programming, there’s no better way
to go than Pascal. And starting now,
you don? have to settle for
a stripped-down
version of Pascal
in order to get a price
that's right. Instead,
you can choose UCSD Pascal—the
recognized Pascal programming
standard in colleges and uni-
versities throughout the
country —at the incredibly
low introductory price
of $79.95 for your
PC-DOS. MS-DOS. or
other popular computer.

Start with the standard

With an entry-level system,
you spend a lot of valuable
time learning a non-standard
form of Pascal. And you
don't get all the capabilities a true
Pascal system is supposed to
defiver—unless you buy a lot of
add-on utilities—which can send
the cost of your system sky-high!
Worst of all, when you'e ready
to tackle anything more than short,
simple programs —you have no

full-featured,
professional programming tool that's
being used right now in the

; ' power o PC no
choice but to move up to a more development of major scientific and AR OSIET MDIE SN | $79.95! Order by mail today or L
sophisticated system (like UCSD business applications. The system iy “You can use UCSD Pascal | 7550 fhder by et 'SD Pasc
Pascal). And at that p qf Comamt.an. quisianding tn PAE Programs g et | ~the original standard of Pascal pr

have to refearn standard P:

i G 05 ma 00ess
i .:-__.-.:‘ ~ BCD (decimal
i 40 ™

W

o a0
K (SIS ™ 6 ot
SCa\ Ne! ch U
cSD PaOLS:

\)004 sond orde-

1
or oe \

\ P d,o“s-

L | . 5
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—

exceptions stand out, though: a handful of the writers are
obviously dazzled by fine technical differences of ques-
tionable importance.) Another good effect is that each
author provides an extensive bibliography to which
readers can refer for further information about algorithms,
lab techniques, and equipment. A bad effect is that the
text, like most scientific writing, has many awkward
moments; the passive voice reigns supreme.

The topics covered are especially well chosen because
they not only relate to a variety of applications but also
present a variety of engineering problems. The chapters
on microscopy and morphometry describe some challeng-
ing problems of pattern recognition. The parts covering
serial section reconstruction show how some program-
mers have tackled the represeritation, manipulation. and

display of three-dimensional line drawings. The chapters |

on autoradiographic image analysis discuss various ways
to digitize an image and enhance it. Sections on electro-
physiology focus on numerical and graphic analyses of
electrical signals. Others provide helpful descriptions of
algorithms, and one chapter even includes a lengthy BASIC
listing.

Many of the contributions are excellent. The chapter by
Sing and Salin, for example, provides a clear overview of
popular computer languages and the issues involved in
choosing a language for lab use. The chapter on hardware
selection by Poler, Akeson, and Flaming includes a useful
discussion of technical support; it gives a much-needed
warning of the fact that computer dealers are generally
unfamiliar with the special requirements of laboratories.
The chapters on autoradiographic image analysis are con-
sistently first-rate, as is the chapter by Park on neuro-
physiological recording.

FLAWS

Some of the contributions, however, fall short. The first
chapter, intended as an introduction to microcomputer
hardware, says little of importance to researchers. Giving
short shrift to the vital topic of interfacing, it consists main-
ly of a daunting discussion of bus and processor architec-
tures. Some contributors present long and boring recitals
of technical data ("The 9845B has dual 16-bit NMOS-1|
microprocessors, 187 KB of RAM memory, a medium-
resolution graphics screen . . ') as a substitute for insight
and analysis.

A more serious difficulty is that several of the con-
tributors wrote article-length advertisements, in essence,
for products in which they appear to have a proprietary
interest. Although the developers of a product are, of
course, suited to describe it for interested users, the
possibility for abuse is obvious. First. the writer (or editor)
does not alert the reader to the pertinent facts. Unless
you read the material carefully. you might not realize that
the author who is lauding system X also happens to own
the company that sells it. When an author has a commer-
cial interest in a product, he or she should say so forth-

(continued)

IBM PC XT Compatible Computer runs
DOS 2.1, 3.1, Lotus, Wordstar, dBase
111, and any known software. XT-Plus
has eight Slots, 640KB memory on
Mother Board.

R

Limited time special offer: 640KB CPU,
Floppy Controller, Keyboard, Parallel
Port, Serial Port, Game Port, Clock, two
360 KB Disk Drives ...... all for $799

(Suggested Retall Price $1399.)

AMERICAN MICRO TECHNOLOGY

(714) 972-2945
TWX 5106003265

IBM PC, XT AT
& COMPATIBLES

at Wholesale Prices

an IBM PC AT Compatible Computer
640K on Board, 1.2MB Disk Drive,
20 MB DCisk Drive, Keyboard $1995

{Suggested Retail Price $3995.

640K Ram each .45
128K Ram each 3.50
256X Ram . each 2.50
Toshiba Drive 360KB . 79.00
1.2MB Disk Drive for AT . . 129.00
20MB Hard Drive w/Controller and Cables 449.00
10MB Tape Back Up Drive for XT 299.00
10MB Tape B/U Orive for AT , 375.00
135 watt Power Supply . 79.00
195 watt Power Supply . . . 125.00
FOC with P/P, S/P, Clock & Game Port . 99.00
AT Mother Board ) 799.00
AT MotherBoard . . 125.00
Floppy/HD Controller for AT 219.00

AMT pfu,

%0 Or
(714) 972-2945 G, %
TWX 5106003265
nqulry 17 JANUARY 1986 * BYTE 67




THE PRICE LEADERS!!!
BUILD YOUR OWN PC!

\\"\"' -

R e

NS
|BM) PC XTI TY.PE CASE e st ot Al bt 2 maresn iekoncd T P $ 49.00
150 WATT POWER SUPPLY .. ... ... i, $ 95.00
5150 IBM-TYPE KEY BOARD . ......................... $ 59.00

MOTHER BOARD EXPANDABLE TO 640K

WITH 128K INSTALLED ... .....ooeieen . $165.00
MONOCHROME GRAPHIC PRINTERBOARD ...... . ........ $ 89.00
FLOPPY CONTROLLERBOARD . .. ............covvnn. .. $ 39.00
2-FLOPPY DISC DRIVES @$85 EACH . .................. $170.00
127 TTL HIGH RESOLUTION MONITOR ................. $123.00
COMPLETE WITH INSTRUCTION & ASSEMBLY MANUALS, ————
YOURCOST ... oot $789.00

OPTIONAL
ASSEMBLED & TESTED WITH MS DOS & GW BASIC ... .... $145.00
RAM CHIPS TO EXPAND TO 640K ..................... $ 55.00
Any of these components may be purchased separately $989.00

All boards guaranteed for 1 year.

18M, PC/XT are trademarks of International Busimess Machinas, Inc

SmarTeam Modem —  Mura Modem
103/212A MM-100 -sends &
Operates at 300 receives at 300 Baud
Baud & 1200 Baud e Direct Connect to
e Hayes Phone
Compatible Compatible with all computers
e Auto Answer having RS 232 Port
Dial & Redial #10005 . ... ... .. ... $18.00
Uses RS 232-C Connector
#91990 . ........... $175.00 Keyrﬂoard_s
N
Brother® Printer s —ead

5151 IBM Type Key Board

Caps and Num Lock

WSTISHT 2 e e s A $95.95
5060 AT IBM Type Key Board Over
size shift and return key

#5060 AT ... ... .. ... $89.95

Dot Matrix Printer

#DMS $99.00

ADD ON BOARDS :8M COMPATIBLE

Monochrome Graphic Printer Board

o Built in Parallel Printer Port
e Text: 25 line x 80 column

384K RAM Expansion Board
o Fully buffered
#92305 ... ... .. $50.00

o Graphics: 720 x 348 resolution
o TTL High Resolution Output

BP0 cncn i wt wtaie & $89.00

512K RAM Expansion Board
e Fully buffered
#92300 . ... ....... .§59.00

Multifunction Board
e Expandable to 384K RAM
o Serial Port. Game Port
o Parallel Printer Port
o Clock Calendar w/ Battery Backup

RS 232 Serial Board
o 1 Serial Port
o 2nd Port optional

#92310 .$35.00

e Software. Manuals and Cables
#92290 .. $99.00

Color Graphics Board
o RGB and Composite Port

Parallel Printer Card
o Also may be used as |/0 Port

#92700 .. ....829.00

e Light Pen Interface

o Graphics: 320 x 200(color)
640 x 200(BW)

e Text: 25 x80

#92280 . ............ $80.00

Floppy Disk Controller
o Drives 2 internal drives
o Includes cable
e {BM PC compatible
#92260 ... ...........$39.00

Pius A Huge Selection of Cables & Accessories!

THE WHOLESALE OUTLET
Dept. BY. 1 Interstate Avenue. Albany, NY 12205. To order call
1-800-344-4387 (Non-NYS Res.) or 518-459-7883 (NYS Res.)

Personal and company checks accepted (on mail-in orders. ) Customer pays
freight & handling FOB Albany. NY. Non-credit card order shipped UPS.C.0.D
Minimum order $25. Dealer and large quantity
orders call 518-459-7883. Ask for Computer Dept
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rightly. Even if the writer is candid about the shortcom-
ings of the product. a reader deserves to know about the
potential conflict of interest.

Second. the problem is worse because the offending
authors in this book give one-sided. congratulatory views
of their products. Their chapters are sprinkled with such
adjectives as "powerful.” "user-friendly” and “ideal.” One
author, after describing a system based on a severely
dated and now almost unknown microcomputer and on
a nonstandard operating system, informs the reader
unblinkingly that the system “defies obsolescence’”

The book is also marred by some unfortunate omissions
of important topics. It gives little attention to managerial
issues—for example, deciding whether to write one's own
lab software, hire a programmer, or buy a canned package.
It omits any discussion of software testing, which is vital
in a laboratory because mistakes are costly and often hard
to detect.

These flaws aside, The Microcomputer in Cell and Neurobiology
Research is a worthwhile source of information for re-
searchers with an interest in bringing microcomputers in-
to their laboratories. For researchers considering so
substantial an investment, every source of information
should be welcome.

David A. Price (57 Roseland St. #2. Somervillee MA 02143),
formerly a programmer in physiology and neurobiology laboratories,
is a third-year law student at Harvard University.

DATA BASE MANAGEMENT
Reviewed by Joseph A. Benderavage

atabases grow slowly, often over a period of years.

Plan one to meet the needs of your organization,
for both today and the next decade. This is the underly-
ing principle of Data Base Management as seen by the
authors, Fred R. McFadden and Jeffrey A. Hoffer. They
describe very complete, detailed design rules that are easy
to follow. They cite methodology for top-down planning
developed by IBM, and they frequently refer to that
company.

DATABASE DESIGN
Lack of standardization for semantic controls (commands),
among other reasons, led to a conference that laid down
guidelines for designing network databases. The Data Base
Task Group (DBTG) of the Conference of Data System Lan-
guages (CODASYL) formulated the principles listed in the
book. All manufacturers, with the exception of IBM, tried
to meet CODASYLs specifications. Relational databases,
on the other hand. lack uniform index-maintenance pro-
cedures and process data one file at a time, not one record
at a time. The startling admission that the authors do not
know how a relational database implements relationships
surfaces amid an ocean of specific and precise definition.
{continued)



dPOWER without dPRICE.

Until now, there were
only two kinds of databases on
the market. Powerful databases
with powerful prices. And file man-
agers that cost very little—and gave
you very little in return.

Now you can get the power you
want at the price you want to pay.
With PractiBase? The first inexpen-
sive database that truly compares
with any base at any price—especially
at its introductory price of $69.95.

Skeptical? We don’t blame you.
But consider some of PractiBase’s
features:

« A powerful relational database man-
agement system, including memo
writer, forms generator, entry forms
and page report generator

« Advanced dBase 11*-compatible
programming language—including
JOIN, UPDATE and TOTAL commands

* Reads and writes dBase II files

* Runs dBase Il programs! (.PRG and
.FMT files)

« Sorts on multiple keys in a single
operation

« Handles up to three data files at one
time

* Menu- or command-driven (you
never have to stare at a dot!)

* Includes time-saving abbreviation
macros

© 1985 PractiCorp international inc.
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» Context-sensitive, multi-level HELP

* Includes 200-page manual, case
study and command summary card

» NOT copy-protected

* For the IBM PC, XT, AT* and com-
patibles

* Requires 256K minimum thard disk
optional)

Whether you're a first-time user
or a power user, we believe you'll find
PractiBase the equal of databases cost-
ing up to fen times its price.

You can buy PractiBase alone. Or
save even more by buying it with
PractiWord®—our full-featured word
processor that gives you all the power
of WordStar*—for a combined price of
only $99.95.

Either way, you’ll get dPower you
need. Without dStroying your budget.

QP PRACTICORP”

No-Nonsense Software™

The Silk Mill, 44 Oak Street, Newton
Upper Falls, MA 02164 (617) 965-9870

“The fokk g are ok of the respective
companies indicated: dBase and dBase |i, Ashton-Tate:
WordStar, Micro-Pro International; IBM, PC, XT and AT,
intemational Business Machines Corp. Practi
PractiBase and PractiWord are reg d tradck
PractiCorp

i A |

SPECIAL
INTRODUCTORY OFFER!

LIMITED TIME ONLY!

To erder by mail: Complete this coupon
and return to PractiCorp International,
The Silk Mill, 44 Oak Street, Newton
Upper Falls, MA 02164

To erder by phone: Call TOLL FREE
1-800-858-2727 or call 617-965-9870
Yes! Rush PractiBase to me:
Quantity

Price
PractiBase (@ $69.95 each $
PractiWord (@ $69.95 each

—PractiBase/PractiWord
bundle @ $99.95each ....

Subtotal

MA residents add 5% sales tax
Shipping and handling  $5.00

TOTAL §
Payment : [J Check [J Visa [J MasterCard

Card No.

Expiration Date

Sig

Name

Shipping address

City State Zip.

Phone no. ! )

Allow four weeks for delivery. Qutside U.S.A., add $10

and make payment by bank draft in U.S. dollars only.

B186
-—

L

N ——
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UPGRADE YOUR

X-ASSEMBLER

and save $200! EEwprFey

Does your present
PC cross assembler
include the following
functions:

* Powerful macro facility

* Relocatable code generation

« Long symbol names (255 char) * Cross reference lists

¢ Symbol maps ¢ Universal linker
* Multiple output formats ¢ Universal librarian

If not, upgrade to IAR Series!

To get all these functions and more, order a set of 3 or 5 different
assemblers (choose 8048/51, 6801/05/09, Z8/Z80 and more),
send us your old cross assembler and get $200 off our list prices:

Set of any 3 assemblers: $640—$200 = $440
Set of any 5 assemblers: $340—$200 = $740

For more

information .

or order: Enertec inc. 19 JENKINS AVE.,
LANDSDALE, PA 19446 USA
Phone: (215) 362-0966

Excellent
Tactile Feeling

PCIXT/AT COMPATIBLE KEYBOARD

STAFF-K8

* 86-key keyboard

o Special “FAST REPEAT"
tunction key for Spreadsheet.

STAFF-K9
* 105-key keyboard
* Independent cursor control pad
e Practical function key:
Key-in-lock, Key Beep, Fast
Repeat, Line-Feed, Pause,
Break, Previous word, Next
word, Clear Screen, Reset
* DEC VT-220 TERMINAL COMPATIBLE
KEYBOARD AVAILABLE.

AN\_ MONTEREY

International Corp.
5F).. No 40, Deh Hwei Street Tapei Tawan R.O.C.
Phone {02)591-7138
Cable: “"MONTEREY"* Taipes
Telex 25171 MONTEREY

Dealer and Retall Store are welcome

Common Features:

Both PC XT & AT compatible

encoded

Low profile design, DIN standard

Excellent tactile teeling,

mechanical keyswitch

Double-shot, step sculpture

keytops

Various languages availabie:

English, German, French,

Spanish, ltalian, Swedish

* 1BM XT/AT is registered trademark of
1BM corp.
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Many of the rules in this book are for designing data-
bases, yet there is a reference to using software programs
to accomplish this. The authors go to great lengths to iden-
tify the symbols and data input for the Data Designer pro-
gram. They also include a list of costs and benefits that
would be useful in the investigative phase of systems
analysis and design.

The choice of software for management of data is of
paramount importance to design. Although a database
management system (DBMS) requires many more steps
than a conventional file-processing system to perform a
simple task. and although inputioutput (1/O) operations are
slower, McFadden and Hoffer assert that general produc-
tivity will be higher. Usually a DBMS has a control system
and a storage system, and it interfaces with user programs.
compiled representations of data (called schemas). and
access methods. This complexity is revealed in an intricate
illustration that describes the loading of management-
system components connected by a linkage editor into
the main memory of a computer. It also shows the com-
munication that occurs between a user program and its
schema and. consequently, jts data definitions. The
authors explain the central role of the data dictionary/
directory and its link with schema at length. Many exam-
ple schemas are mapped out; so too are subschemas.
which give customized views of a database and are in-
dependent of application programs.

FILE DESIGN

McFadden and Hoffer's helpful rule of thumb for designers
suggests that an index referencing more than 10 percent
of the records in a file will not work as efficiently as a com-
plete sequential file scan. A compact table, impressive in
its coverage and scope. presents guidelines for identify-
ing secondary and primary keys to further assist in file
design. The authors explanation of random access to
ISAM (indexed sequential access method) files is very
lucid, as is that for hashing algorithms and hashed file
designs. | discovered that the access-speed hashing algo-
rithm was 80 percent of maximum access speed. a factor
certain to influence your choice of access method.

The chapter on data models (hierarchical, relational and
network, and the hybrids) clearly demonstrates the reduc-
tion of complex user views to a set of small data struc-
tures. This is the strongest part of the book. Normaliza-
tion is extensively documented and lists the criteria for
first, second. and third normal forms and beyond.

A useful tip | gleaned is the 80-20 rule, which declares
that 20 percent of all data items accounts for 80 percent
of 110 operations.

The authors make few concrete analogies. | appreciated
one that introduced the grouping of intrarecord data struc-
tures with a folk saying: Don't put all your eggs in one
basket. Another analogy compares inverted lists with the
task of consulting a library file catalogue.

McFadden and Hoffer refer to the concept of virtual

(continued)



THE PROFESSIONALS CHOICE

dBase III MultiMate |« Word
$369 5219 | Trandl
SOftwa.r Graphics L.anguages/Utilities Multitunction Boards Monitors
b SHCemMIAOT M ATASUNISRLG BN MOHA, .00
APHIC 9 i
Word Processing Editors cr?ARn'ru Asisa :gss S?;%g?é‘ﬂ%“ ‘sﬁg AST 6 PAK PLUS (334K) $249 Auosxgoomo 8449;469
FANCY FONT $139 CHARTSTAR $169 FASTBACK $119 GOLD QUADBOARD (0K) $419 PRINCETON HX-12 459
FINAL WORO $179 DIAGRAM MASTER $218 LATTICE C COMPILER  $289 ORCHID BLOSSOM PRINCETON MAX.-12E 179
MICROSOFT WORD $219 EXECUVISION $24% MARK WILLIAMS C $319 aOK) $199 PRINCETON SR-12 79
MULTIMATE $219 ENERGRAPHICS $189 MICROSOFT C ORCHID BLOSSOM PRINCETON HX-12E $559
MULTIMATE FREELANCE $239 COMPILER $249 aaauc ) $249 PRINCETON HX-9 $529
ADVANTAGE $269 GEM DRAW $ 9 MS BASIC COMPILER  $249 ORCHID PC TURBO TAXAN 122 AMBER $159
OFFICE WRITER/ GRAPHWRITER MS FORTRAM $22¢ (255K) $699 TAXAN €30/640 $469/539
SPELLER $239 COMBO $33¢9 NORTON UTILITIES $ 59 PERSYST TIME SPECTRUM
PFS: WRITE $ 89 IN-A-VISICN $319 QUICK BASIC s 7 (OKL $199  Modems
SAMNA WORD It $259 MS CHARY -NEW 189 TURBO PASCAL $ 49 PERSYST'TIME SPECTRUM AST REACH 1200 $389
]
VOLKSWRITER OVERHEAD XENIX Scet (384K) $249 HAYES 1200 $389
DELUXE $159 EXPRESS $10¢ gg:g:g::g (g:)x) :;l‘!s HAYES 12008 ::us
VOLKSWRITER PC DRAW $24% 4 9 HAYES 2400 579
SCIENTIFIC 269 PC PAINTERUSH $ 8¢ Accounting SILVER QUADBOARD TRANSNET 1000 $299
WORD PERFECT 4.1 09 PFS: GRARH $ 89 8p! $298 (0'3 $219 VENTEL 1200
WORDSTAR $189 SIGNMASTER $15¢ GREAT PLAINS $478 TECMAR CAPTAIN HALF CARD $369
WORDSTAR 2000 $249 1US EASYBUSINESS $319 (0'8 $189 WATSOM $489
WORDSTAR 2000+ $289 . ONE WRITE PLUS 7 TECMAR CAPTAIN .
WORDSTAR PRO s259  Project Management ODEN SYSTEWS $350 (384K $220  Printers/Plotters
XYWRITE I+ $189 HARVARD TOTAL PEACHTREE $200 TECMAR JR CAPTAIN BROTHER TWINWRITER §939
PROJECT MANAGER  $279 REAL WORLD $36% (‘2“21 $289 DIABLO $Cai
MICROSOFT TECMAR WAVE (64K)  $209 EPSON FX-85 $369
Database Systems PROJECT-NEW $249 STAR ACCOUNTING EPSON FX.185 $490
ALPHA DATABAGE PROJECT 5CHEDULER PARTINGR = EPSON £Q-1500 5999
MANAGER I 179 NETWORK $339 STAR ACCOUNTING Emulation Boards WO et
CLEEER 2 SUPERPROJECT $209 FARVIER'K se2¢ AST 5251-11 $599 JUK1 6300 $699
TV 20 139
CombOR it Jago) v (THMBLINE 2.0 $208 s AT s NEC ELF 350 $439
CORNERSTONE 279 Desktop Environments AST SNA $599 :‘,i.coi’,’,i 193 ‘};33
DBASE (I 399 DESK ORGANIZER $ 69 CXI 3278/9 Pius $959 QUME SPRINT 1955  $1569
KNOWLEDGEMAN 2 $329 GEM DESKTOP $ 39 IRMA $790 SWEET P 60C $839
FADADOK. el SIDEKICK $ 32 IRMALINE $996 1855 $799
PFS: FILEPFs: - alan Hardware* Networks TosHIBA P351 $1129
RE [ ommunications, i
POWERGASE 219 Productivity Tools eg‘s&"sa :2: Ins:;%%n“c'gss“‘ $179
QUICKCODE 1 159 CROSSTALK $ 99 Display Boards ORCHID PC NET $Call KOALA $109
QUICKREPORT e CROSSTALK MKIV $149 AST PREVIEW $279 3Ccom $Can MICROSOFT MOUS $12
:E“Fﬁi 5089 208 PROKEY $ 88 EVEREX EDGE $30¢ e A 4
YWOR » AF
REVELATION seis . o AEXHORKCE Bl RS WRNRRCE e s Siarage/Buckin PAINTBRUSH s129
REMOTE $119 GENDA SPECTRUM $Cot EXCEL STREAM 60 TAPE
Spreadsheets/ SMARTERW $Cail HERCULES GRAPHICS Q‘NT& $899 A ;
integrated Packages SMARTCOM Il $ 9 CARD $29¢ IOME G BERNOULL! ccessories
ELECTRIC DESK 209 SUPERKEY $ 55 HERCULES COLOR : ma?:ffomoua B $2445 cg:g;isgfaocass -
- ARD 35! R 8l
E:::ﬁvoax n 36  Statistics PA%A“DISE MODULAR e (EXT} $850 DATASHIELD BACKUP
JAZZ 399 SPSS/PC $695 GRAPHICS $278 IRWIN 110D 10MB TAPE POWER $Cait
LOTUS 1-2-3 319 STATPAK-NWA $329 PARADISE INT, $499 GILTROMIX SWITCHES  $Cail
MULTIPLAN 135 STATPAC MULTIDISALAY CARD $:8¢ MAYNSTREAM 60M3 TAPE MASTERPIECE PLUS $135
OPEN ACCESS 359 WALONICK $343 SIGMA COLCR 400 $a0¢ &m‘r)r $1198 MICROFAZER INLINE
SMART SYSTEM 529 SYSTAT $413 STB CHAUFFER sa7e MOUNTAIN DRIVECARD (64K) $219
SPREADSHEET : TECMAR GRAPHICS 10ME $789 TRIPPLITE BACKUP
AUDITOR $109 Protessional Development MASTER $45¢ TALLGAASS $Call POWER $Cait
SUPERCALC 3 $209 LIGHTYEZR $319 TSENG ULTRA PAK $42¢ TECMAR QIC-60AT TAPE 256K RAM SET $ 39
SYMPHONY $439 THINK TANK $109 TSENG ULTRZ PAK-5  $38¢ (INT} $1199 8087 MATH CHIP $135

TERMS

Checks-—allow 14 days to clear. Credit processing—add 3%. COC orders—cash
M.O or certified check-—add $5.00. Shipping and handflng UPS surface- add 53.00

Mountain Quadboard
Graphics Card | Drivecard 10

LOWEST PRICE
GUARANTEE!"

Call and compare.

Smartmodem
1200B

with your order

1-800-221- 1260

free-

Smartmodem
2400

S /

We will match current, Diskette
nationally advertised Library = e
prices on most products. Case " ¥

In New York State call (718) 438-6057

per item (UPS Blue $8.00 per item). NY State Residents—add applicable sales tax
All prices subject to change.

MON.-THURS. 9:00AM-8:00PM
SUN. & FRI. 9:00AM-4:00 PM

s - < A

) Softline Corparation
¥/ P.O. Box 729, Brookiyn, N.Y. 11230
TELEX: 421047 ATLN Ul

FAX: 718-972-8346




For thousands of years,
man used personal

computers without decent
tape backup.




Personal computers have come
along way. Unfortunately, tape back-
up systems have not. Their functions
are primitive, they're frightening to
install and truculent to use.

Genoas Galaxy™ Systems are
more highly evolved. So not only do
they outperform competitive sys-
tems, but using them is actually some-
thing that can be done by an ordinary
human.

The simpler. The better.

Our software is what makes
the difference between our systems
and everybody else’s. And it's de-
signed to help you use the system easily
in either of two modes. Namely, menu-
driven or batch file.

The menu mode operates true
to its name, with menus showing all
the commands you have to choose
from. Plus, there are multiple window
displays that show execution status,
on-line help with examples and how-
to's, even an editor just in case you
make a mistake in selecting a com-
mand. And there isn't a thing you can't
do from the menu mode because it's
comprehensive.

You'll want to use the batch
mode for routine operations though,
because it allows you to create a “file”
to contain those operations and run
them automatically, just by hitting
a few keys. You can create your batch
files easily, too, using the same com-
mands as the menu mode.

But probably the best example
of just how downright civil the Galaxy
systems can be is our auto backup.
You just preset the time and the de-
sired function, and the system does
the rest. Automatically.

Galaxy is a trademark of Genoa Systems Corp
© 1985 Genoa Systems Corporation.

Inquiry 144

Enough.

No other tape backup systems,
by the way, operate this simply. In fact,
if you saw what passes for “user-

friendly” these days, you'd be horrified.

The features all tape backups
should have. But don't.

Beginning with our ease of
installation.

Before you make your first back-
up —which is the right time to do this—
our installation software checks your

to know you can restore to any storage
device, thanks to Galaxy's inter-
changeability feature.

Multdple backups on the same
tape —even from multiple sources like
afloppy or another hard disk—aren't
a problem either. The system simply
starts recording where the last back-
up ended.

Or you can use multiple tapes to
back up very large files. The system
will just let you know when it needs

disk configuration a new tape.And as
to make sure your long as you have
tape drive will run enough tape, you
attop speed.And it can backup as much
checks the entire as you like.
system to guarantee We also per-
it will perform as form crc error check-
promised. Elapsed _ ing constantly. We
time? About 7 ; can back upa20Mb
minutes. - disk in just over 4
No competi-  The IBM®compatible Genoa Galaxies are minutes. And we're
tive system offers  available as intenal or external versions of '4”  network compatible.
anything like it. streaming "‘mm models. (External - Some of our com-
Another thing ““"** i petitors can do some

you can do is abort any command at
any time. So you don't have to sit
through a 20-minute file-by-file restore
just because you hit the wrong key.

Something else not everybody
can do.

You can also do a file-by-file
restore from an image backup. Now
youd think everybody could do this,
but no. It'simportant though, because
if you've made an image backup (as
most people do since it's so fast), you
want to be able to get back the one
file you need rather than all the files
you don't. Hence, file-by-file restore
from an image backup.

But whether it's a couple of files
ora complete image, you'll be pleased

of these things, some of the time.

What price progress?
Surprisingly, the Galaxies cost

somewhat less than tape backup
systems that offer less. Which includes
all of them.

For the Genoa Galaxy dealer
near you or complete specs, call 408-
945-9720. Or write Genoa Systems
Corporation, 73 E. Trimble Road,
San Jose, CA 95131.

The Genoa Galaxy Systems. The
most civilized tape backup in history.

G GeNoa

We make PCs better.
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Key
Solutions
improved
on th
. PClayout.

B Available in both Condchtive Elastomer and
Mechanical Switch styles

B Optional output for standard ASCII and Position
encoding

B Optional baud rates up to 9600

Introductory special only $99
Normally priced at $125
Call for volume discounts - Dealers inquiries invited

Call 14612.884-7375
KEY | |

an S Company = = -
10800 Normandale Boulevard —/Sm—m .
Minneapolis, MN 55437 ———

PC and PC AT are trademarks ol International Business Machines Corporation.

Inquiry 192 for End-Users.
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BOOK REVIEWS

storage frequently, but they explain it rather cursorily,
mainly with diagrams.

PROGRAM LANGUAGES AND ILLUSTRATIONS
Why not program in English? Excessive overhead and ab-
sent update facilities in network-database processing con-
stitute the predominant reasons for not doing so. Non-
professionals currently interacting with a database may
use codified query languages, but they still must know syn-
tax and vocabulary. The authors use pseudocode in a
great number of sample programs, while they use a variety
of languages for the algorithms throughout the latter part
of the book, especially programs for the hierarchical data-
base systems IMS, DL/I, and System 2000/80. However,
the authors affirm a trend toward natural languages.
Each chapter includes an introduction, narrative, sum-
mary, exercises, and a review filled with stimulating prob-
lems and questions. A lengthy bibliography closes each
chapter, while a cumbrous index completes the book.
Highly visible symbols in the margin of the text keynote
case examples. A supplementary classroom package avail-
able to instructors contains answers, teaching suggestions,
questions, and transparencies. Another supplement con-
tains case studies for course projects.

REFERENCE TOOL

Must textbooks always be dull and tedious? While parts
of this book read easily, much of it is slow and dry. Never-
theless, the style is smooth, even-tempered, unequivocal,
and consistently serious (except for a startlingly funny
simile likening a data model diagram to an explosion at
a spaghetti factory).

The authors tested this book in an introductory course
on database management and in management programs.
Generally, they provide reasons for their teaching method:;
they itemize, prioritize, and categorize the logic of doing
things their way. The text is chock-full of definitions, with
new terms conspicuous in boldface print. They define
buzzwords, Latin phrases, and ambiguous terms in paren-
theses and often use outline formats. Examples and “what
if situations abound, including a definition of “real world"
as one of the realms of abstraction. They list many ad-
vantages of the personal computer and ascribe a positive
outlook to it in data-management strategy.

Data Base Management begins on a dense, abstract, and
theoretical level. if you are in tune with the authors’ idiom,
you will derive the full worth of the book. While it is a
textbook for upper-division university and graduate
students as well as data-processing managers, system de-
signers will find the tome a valuable tool that contains
numerous relevant cross-references. It incorporates sound
advice and practical suggestions for consultants, too. m

Joseph A. Benderavage (POB 1974, Peterborough, Ontario K9]
7X7. Canada). a member of the Royal Astronomical Society. is a
freelance book reviewer published frequently in Canadian computer
magazines.
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This is forall the power users
technologies before they

THE ANATOMY OF A STRIP.
A Softstrip data strip contains not only

Other than Steve Wozniak and Jonathan
Rotenberg, there are probably only 2,998 personal

publishers), or by using a laser or dot matrix

computer users who qualify as trend setters.

printer and special software (appropriate for per- ‘

sonal or business use)

0

software or data, but also information

They're the people who owned Apples® when Ifyou want, you can 12 about its content, including
evervone else thought Apple™ was a record label. generate strips that can ) | | | file types, file name and the
People who were called hackers when a hacker was ’ be reproduced on a : number of strips. Because
someone no one wanted to play golf with. copier or versions AL - ‘ } ‘ J } ‘ ”m I ‘ j l ’ l of its inherent technology,
However many of you there are, this ad is for that can't be. Either ] A il b e strips are as accurate
you. It's been designed and written to introduce you | way, any datastrip, 51'{" '1 ’ T ;i,l '1” 1‘1 |.1. l'.! H '1 ﬂlf as any magnetic
10 a new technology without using superlatives or whether it's printed J.HII i I‘-Ij !J ! :1- 'l! 1 '?"i.i'i"li b () medium. Andthey can
words like revolutionary. (We're saving those words i a newspaper, @) —lI][ A ! , Wl’l_l |N 1|[l, |I |.3 bl |1' be entered into an
for future ads targeted at the general consumec) magazine or personal N I I J’ Ml M‘."t { M ) IBM PC® Apple 11 or
The new technology is called the Softstrip ™ | letterhead, can survive 53:]].9 ! ' -;t’j 'f [!41 i ','l';ﬂ.f ) '11' Macintosh® computer
System. This ad tells you what it's all about. | pen marks, scratches, 1 ;:'-:' ) '.!i]{,l'qg Jlj:;! ;1:1;11 ;1_'41 ‘{"5;:'];! using the same reader
THE SOFTSTRIP SYSTEM ENCODES DATA even coffee stains. Joant i,:illl-g.'i'- i !1-';1".,4, H;. 13 with onlyslightly
ONTO PAPER. Basically, anything WS IS~ ) modified commu-

Softstrip technology allows text, graphics,
even digitized sound to he encoded on a strip of
paper. Providing an alternative to magnetic media
and telecommunications for the recording, distri-
bution and retrieving of information.

you can put on a magnetic disk you can put on
a Softstrip data strip, which should suggest

numerous application possibilities.

Starting in the next two months, data strips

will appear in magazines, journals

and books.

nications software.

Strips encode data bit by bit using highly
structured optical patterns. The bits are each com-

posed of two rectangles called di-bits. They func-

tion as optical on/off signals. White/black equals 1.

These data strips, each a structured pattern These strips will contain program listings, tables of | Black/white equals 0.
of black and white rectangles that look something Data is organized
like a condensed bar code, can be encoded with Elght Lenses on Rotating Cylinder 100 Lemses forContrllng Speed 4 lines. Each line,
special software and read with a scanning device | between 0.01 and 0.04
called the Cauzin Softstrip System Reader The inches high and from
reader optically scans the strip, translates Light Pipe 0.5t0 0.76 inches wide
its contents into 8-bit code and o contains from two to
feeds it into a personal e six bytes of data. Line
computer’s serial or cassette width and height are
port,enabling automatic, varied depending
error-free entry of printed upon the quality of
data without using Sl thllopaper(!md p‘ri nting

a keyboard.

Pre-Amp Electronics

process. The reader

One Softstrip data strip, typically %" x 912"
can contain up to 5,500 bytes of information. (For
example, you could fit this entire ad on two strips.)

Strips can he printed by using a photo-
graphic negative (ideal for book and magazine
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]
1ight Pipe ‘/

Truck Chassis

/

N Reader Case

Drive Whieel

contents, new product demonstrations and data.

Eventually, strips may be used for everything

from bank statements to sheet music.

scans each data line with a series of raster scans

sixteen scans per line.

0.0025 inches apart providing between four and



who want to know about new
become household words.

A close-up view of a strip reveals five distinct
sections. The header (1) at the top tells the reader
the number of bytes in a line, the height of each
line, and the paper to ink contrast level. Running
vertically down the sides of the strip are the
startline (2), the checkerboard (3) and the rack
(4). They identify the boundaries of every hori-
zontal line to be read. They also work in tandem
to feed the reader alignment information.

Contained within the body
of thesstrip, between the checkerboard
and rack, is the file’s
dataarea (5).

Strip data accuracy
is checked and error
correction is provided
by parity bits at the begin:
ning andend of every
data line,as well ashy a
strip checksum. There is
also an optional 16 bit
CRC. Combined, this
design results inan

Alon Q. Forter and Mostin G. flearnes

BASIC Mn:-.s_Subfosﬁnl

{

reader logic, contro! and communications using |

four nested phase locked loops and severat hard
ware and software servos. The reader transmits
| data to the host at 4800 baud burst rates with

throughput of 1500 baud.

HOW TO CREATE YOUR OWN STRIPS.
There are two ways to create Softstrip data |

strips. For large volume and greater density - up
10 5500 bytes per strip - a film negative is created

using special Cauzin software

undetected bit error rate
of less than one bit error per 10,000,000,000 bits.
IT TOOK GUTS TO BUILD THE READER.

Rated for 25,000 reads, the reader is an
equally impressive technology. it's composed of
two key components: the case and the truck.
While the case sits still, the truck moves uniformly
down the length of the strip making a complete
scan of the strip’s di-bit lines every 0.0025 inches

As the truck moves down the strip, it tracks
its own lateral movement within five microns.
Alignment is controlled by two servo mechanisms.
As the truck moves, it illuminates the area to be
scanned using near infra-red light beamed through
a light pipe. (The infra-red technique permits the
reader to see through colors, stains, and spills.)

The reader’s optical scanning system,
containing eight rotating cylindrical lenses and
an aspherical corrector lens, forms an F.12
optical system with a depth of field between
0.05and 0.08 inches. A set of 160 addi
tional cylindrical lenses on the rotating
lens allow the system to control
scanning speed.

Inside the reader, the mechan
ical system uses six AGMA-7 high
precision plastic molded gears to
provide very accurate truck movement.
One gear system even aliows for a 4000
to  angle reduction with no backlash
for corrector lens alignment.

ATMS 7040 8-bit processor and
Cauzin’s own custom VLSI chip provide

fnquiry 55

-

for book, magazine, |
newsletter, data base

t and hardware. This is ideal

| and commercial

software publishers |
who can reproduce |
astrip in volume
using web, offset,
gravure or simi-
far processes. |
For personal or |
business applica-
tions. 500 to 1000
byvte strips can be

generated using Cauzin licensed software on dot

matrix printers; up to 3400 bvte strips can be
generated using other Cauzin ticensed software

and laser prirters.

In the next few months, you should start to

| see datastrips appear
in popular computer
magazines, some
new computer
books, and those

consumer ads we
told you about
eartier. They'll look
exactly like the
working strip you
see here a medium
density strip with
an ASCI! text
fileonit.

Of course
you'll be ableto
purchase a reader
at most computer
dealers. They'll be
selling for about
$200.00. Contact
your dealer soon
for a demonstration.
Or call us directly
at 203-573-0150.

Apple® and Macintosh® are
reglstered trademarks of
Apple Computer Inc

Apple® is a registered trademark
of Apple Records. Inc

Softstrip® and the Softsirip®
System Reader are trademarks
of Cauzin Systems, Inc

Cauzin Systems, Inc.,

835 South Main St., Waterbury, CT 06706
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January 1986

INTRODUCTION TO DIGITAL
SIGNAL PROCESSING & FIL-
TERING; MINI- AND MICRO-
COMPUTER CONCEPTS: AND
MICROPROCESSOR HARDWARE
AND SOFTWARE—AN INTRO-
DUCTION, Milwaukee, WI.
lohn T. Snedeker, University
of Wisconsin-Milwaukee/Ex-
tension, 929 North Sixth St..
Milwaukee, Wi 53203, (414)
224-4193. |anuary

MICROCOMPUTER AND COM-
MUNICATIONS SEMINARS,
various sites throughout the
U.S. Center for Advanced
Professional Education.
Suite 110, 1820 East Garry
St.. Santa Ana. CA 92705.
(714) 261-0240. lanuary

MiICrO SHOWS AND FLEA-
MARKETS, Philadelphia. PA,
Secaucus, N}. and Boston,
MA. Ken Gordon Produc-
tions Inc.. POB 13, Franklin
Park, N} 08823, (201)
297-2526. lanuary

ROBOTICS: FUTURE TRENDS
IN THE 1980s, Des Moines.
IA. The Des Moines Center
of Science and Industry.
4500 Grand Ave., Des
Moines. A 50312, (515)
274-4138. lanuary

COMMUNICATIONS/MICRO-
COMPUTER CURRICULUM,
various sites throughout the

U.S. Datapro Research Corp..

1805 Underwood Blvd..
Delran, N} 08075. (800)
328-2776. January—February

INTENSIVE SEMINARS FOR
PROFESSIONAL DEVELOP-
MENT, Boston, MA, area.
Kathy Shaw, Office of Con-
tinuing Education/Higgins
House, Worcester Poly-
technic Institute, Worcester,
MA 01609, (617) 793-5517.
January~March
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SYMPHONY SEMINARS,
various sites throughout the
U.S. Automated Digital Of-
fices. 4555 MacArthur Blvd.,
Washington, DC 20007,
(202) 337-1393.
lanuary—March

COMPUTER COMPETENCE
SEMINARS, Boston, MA,
area. Boston University
Metropolitan College. 755
Commonwealth Ave..
Boston, MA 02215, (800)
255-1080; in Massachusetts,
(617) 738-5020. lanuary-April

COMPUTER SHORT COURSES,
various sites throughout the
U.S. Integrated Computer
Systems, 6305 Arizona
Place. POB 45405. Los
Angeles, CA 90045, (800)
421-8166; in California, (800)
352-8251 or (213) 417-8888.
lanuary—April

SYSTEMS SEMINARS, various
sites throughout the U.S.
Ken Orr & Associates Inc..
1725 Gage Blvd.. Topeka.
KS 66604-3379, (800)
255-2459: in Kansas, (913)
273-0653. January—April

MICROCOMPUTER/ENGINEER-
ING COURSES, various sites
throughout the U.S. Continu-
ing Engineering Education,
The George Washington Uni-
versity, Washington. DC
20052, (800) 424-9773: in
Washington, (202) 676-6106;
in Canada. (800) 535-4567.
January—May

1986 INTERNATIONAL
WINTER CONSUMER ELEC-
TRONICS SHOW, Las Vegas,

NV. Consumer Electronics
Shows. 2001 Eye St. NW,
Washington, DC 20006.
(202) 457-8700. lanuary 9-12

INTERFACING SENSORS WITH
THE IBM PC, Madison, WI.
E. K. Greenwald. Department
of Engineering Professijonal
Development, University of
Wisconsin-Madisor, 432
North Lake St.. Madison. WI
53706, (608) 262-0573.
lanuary 13-15

MOS ANALOG/DIGITAL INTER-
FACE CIRCUIT DESIGN FOR
VLSI DIGITAL SYSTEMS, San
Francisco, CA. Continuing
Education in Engineering,
University of California Ex-
tension, 2223 Fulton St.,
Berkeley. CA 94720, (415)
642-4151. January 13-15

DATA RECOVERY: WHAT To
DO WHEN IT ALL GOES
WRONG, Phoenix, AZ. In-
dependent Computer Con-
sultants Association, POB
32115, Phoenix. AZ 85064.
]anuar‘y 14

MACWORLD EXPOSITION, San
Francisco, CA. World Exposi-
tions, Mitch Hall Associates,
POB 155, Westwood. MA
02090, (617) 329-7466.
lanuary 16-18

ADVANCED SEMICONDUCTOR
EQUIPMENT EXPOSITION &
TECHNICAL CONFERENCE, San
Jose, CA. ASEE ‘86 Show
Manager. Cartlidge &
Associates Inc., Suite M259,
1101 South Winchester Blvd..
San Jose. CA 95128. (408)
554-6644. January 21-23

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue. we need to know about them at least four months in advance. Send
information about computer conferences, seminars, workshops. and courses
to BYTE, Event Queue, POB 372, Hancock. NH 03449,

WRITING BETTER COMPUTER
SOFTWARE DOCUMENTATION
FOR USERS, Research
Triangle Park., NC. Trish
Stolton, Department of Con-
tinuing Education, Georgia
Institute of Technology.
Atlanta, GA 30332-0385,
(404) 894-2547.

lanuary 21-23

SIXTH ANNUAL FLORIDA IN-
STRUCTIONAL COMPUTING

CONFERENCE, Orlando. FL.
lill Draper. Florida Depart-
ment of Education, Educa-
tional Technology Section.,
Knott Building. Tallahassee,
FL 32301. lanuary 21-24

ANIMATING ESCHER WITH
COMPUTER GRAPHICS; SPE-
CIAL EFFECTS; AND FRACTALS,
COMPUTERS, AND DNA, New
York. NY. Gideon Nettler,
Department of Mathematics
and Computer Science,
Montclair State College,
Upper Montclair, N} 07043,
(201) 893-4294. January 22

MAKING SENSE OF DATA
COMMUNICATIONS; T-1
FACILITIES AND NETWORKING,
Orlando. FL. Timeplex Inc..
400 Chestnut Ridge Rd.,
Woodcliff, N} 07675, (201)
391-1111. lanuary 22-23

1986 MEASUREMENT SCIENCE
CONFERENCE, Marriott Hotel.
irvine, CA. Dennis Pinnecker,
Measurement Science Con-
ference. POB 1294, Corona,
CA 91718. (714) 632-3923.
January 23-24

COMMUNICATIONS NETWORKS
'86, Washington, DC. CW
Conference Management
Group, Box 880, Framing-
ham, MA 01701, (800) 225-
4698; in Massachusetts,
(617) 879-0700.

lanuary 28-30 m



Piclz: A Racechorse, & Workhorse,
Or Your Choice 0Of Saddles

VAR’s & VAD’s now have a
choice of PC and AT compatible
computers and a complete range of
enhancement products all in one
place. And you won’t be dealing with
rookies either. Basic Time has been a
computer manufacturer and
distributor since 1975. We have the
experience and proven ability to
offer systems integrators the
products and service they need.

Run
With Our
Racehorse-
The BT/AT.
This 80286 computer
with 28ms average
access time 44Mb
drive runs circles
around the IBM™
AT. It’s complete
with Hercules
compatible
monochrome
monitor (color
optional), a
fistful of 1/O
ports, keyboard, 1.2 Mb/360k
floppy, and 640k of RAM, MS-DOS
and GW-BASIC. All this and more
at the lowest price available for an
AT compatible*.

Inquiry 33

Our Worlkhorse-
grh% B‘!‘/K‘r A new

standard in price/performance for
an 8088 computer. 8 slots, 256k
RAM, AT type keyboard, Hercules
compatible monochrome monitor
and adapter, 20 Meg hard disk,
floppy drive, 130 watt power supply,
MS-DOS, and full PC compatibility.

Your Choice
Of Saddles. Either horse

you choose we can outfit you
completely. Our HR series monitors
support monochrome, color, or
EGA adapters. Communication is
easy with Basic Time internal or

external modems. Hard disk storage
is simple and reliable with our 20 Mb
systems for PC’s and BT44 and BT70
Mb drives for AT's. Tape backup
systems are available to secure your
data too. Need more memory and
1/O ports? The BT6Plus and
AT4x4Plus multifunction boards
give you unrivaled bang for your
buck.

For more details on how your
company can offer it’s customers
more performance
while you con-
centrate on
one vendor
instead of five,
call or write:

Department B
3350 Scott Blvd.,

Bldg. 52
Santa Clara, Ca. 95054

Inside California
(800) 841-2474

Outside California
(800) 323-8437

Basic Lime

*Infoworld Sept. 2, 1985, Page 1.
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L M- (e NETWORK o 3

BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%,
AND GET 14-30 DAY SOFTWARE RENTALS"...

Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES!
The Network carries products for Apple, IBM CP/M and most other popular computer families.

GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE //& MACINTOSH
(Prease sdd S h ttte )

Wholesale

GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM

(Please add $t siwpping

Wholesale Wholesale
Arvays Home Accountant-Mac Only $6500°  Msles Computing Mac Attack-Mac Only $23 00 AT intro to Voi 18# W Pinfocom Deadine. W 4.00°
Axton Ar! Portiolo & Card Shoppe 31.00°  Palatir Mac Type-Mac Only 280" mmm;&“ m WicrosoRt Flkght Simutal = s;r.mr
Bluechup Baron/Mionaice! Tycoon 26.00°  Pongun Grapincs Magician 897 Bluebush Chess (Your Toughest Opponent) :u.olr Mouse Systems. ﬂck.mquvv your PC 59.95°
Broderbund { oadrunne 1975°  Pengumn Pensale or Xyphus 20.00" Blueciup Mitonaire/Ov Baron or Tycoon 25" o A Color Macintosh!
Broderbund Chopifier 19.00°  Penguin Transytvania-Mac Only 20.00° Broderbund L ode Runner 19.75° Mastertype 2700
Broderbund Prnt Shop 878 Fever 19.00° CBS Goren-Bndge Made Easy 40.00°  Sierra On-Line King's Questi 27.00
Broderbund Dazzie Draw 3197 Pryorty Softwere Fortedden Quest 21.00° CBS Mastenng the SAT §0.00°  Sierra On-Line Crosshve 18.00°
CBS Masterng the GRE $3.50°  Scarborough Master Type 26.50° CDEX Frainung for Word Star 37.28° Holobyte GATO 18.00°
CBS Murder by the Dozen 2097 Scarborough Run for the Money 26.00° Comprehensive intro 1o Personal C: 3200° pSpun iphat 0 1597
CBS Goren Bnoge Made Easy 45.00°  Semon & Schuster Typmg Tutor it 28.25° Dewideon Marh Blaster Word Attack! 26.50° Story Mactune Face Maker, Hey Dvddle. Ddidle
Counterpomnt The. 2697 Sw-Tech Wizarory 28 Dawidson Speed Arader ¥ 38.50° Rhymes & Rigdles
Davidaon Speed Reader # 3797  Sw-Tech Kmght of Dsamonds. 1897 Hayden Sargon 25.75° PSpmnaker Defta Drawing 2497
Dawvrdaon Math Blaster 2997  SeTech Rescue Rarders 1097 32.50° »Spinneker Mos? Amazing Thng 20
Dewnxdaon Word Aftack! 297 Neght Mhssson Prnbalt 20.00° Indrndusl The instructor 24.50°  Sublogec Akght Mission Pnbait 20.00°
18t Byte Smooth ader-Mac Only 47.00°  Sublogic Fkght Simulator # 2728 Pintocom Zork | or Witness 2000°  Virtual Combanatics Cookbook 21.00°

Dawi a8 Alphabet 200 Face Maker, 1597

tiayden “‘m W”"’O' gg, mmmsm uankm 3USINESS SOFTWARE FOR YOUR IBM
Infocom Enchanter, Planetlail 20.00° b Spenaker The Most Amazing Thing 2077 (Plesse dd 2. )

Cutthroats. Whtness or Zork | SSpunnaker Delta Drawing 2497 SAshion-Iste DBase # SIE5.00°  MecroPro Wordstar 2000+ $262.00*
Infocom Hefchvher s Gusde or Seastesmer 20.00°  V/Maker Chck Art-Mac Only 25.00° > Ashion-Tate Frgmework i 500 MicroRim Aflase 5000 300.00"
Indocom . Sorcerer or inhdel 2200°  Warnes Desk Organzer 85.00° Boriand furbo Pascil 25.75° Whcrosoh C 220.00°
Intocom Zork Hor M 22.00°  Videx Fun Pack-Mac Only 0 Boriand Side Kick (Protected) 2600 Whcrosolt Word—Latest Version 2 0
Layered Front Desk-Mac Only $5.00° Videx Mac Chechers & Reversal 2507 Boriand Superkey 3200°  Whcrosof Mupian 95.00"
Mirage Concepts Frva 11.00°  Virtusl Combmatics Mcro Cookbook 2100 BPIG/L AlRor AP 30500°  Microsoft 107.00°

BP1 Aura 26500°  Monogram Dodars & Sense 95.00°
BUSINESS SOFTWARE FOR YOUR APPLE /f & MACINTOSH BP! Personal Accounting ABO00" B-Multimate Mot (Lol 19000
(Ple $2. for ] Braakthvough Timeime: 230.00°  Morton Norton Uitdibes 3 0 46.00°
. . »Centsal Point Copy # PG 2000°  Oasis The Word Prus 75.00°
A e oo o o 0800 Instruments Dusk Jrganizer 157.00°  Open Systems P10 Sales AR MVGILAP  00.275.00°
BPIGL APAR PR or NV 205.00° BWicroson Multipian ko Maciniosh 10200° Digita Research DR LERD TR TSRk
Broderbund Bank Sireet Whier 40.00°  Mucrosoh Basic for Macitosh 79.00° Drotai Research Gem Oasktag 25.00"  Power Bans Power Base 197,00,
Cantral Point Copy # Pius or Copy # Mac 200" Mecrosoft Chart for Macintosh 5600 Ressarch Gem Driw T300"  Real Workd GIL A/P AJR or OE/INV a]275 00,
Funk Software Sidewsys 3400°  Monogram Doltars & Sense for Apple fc 55.00° Enertromcs Energraphics wilh Aofier Opton 190.00°  Rosssch Prokey Wersion 3 65,003
Funsol Macasm 6000°  Monogram Doltars & Sense for Maciniosh 70.00° Funk Software Sidweys SN L RSN COROL f Syt 520.004
Maba Habadex 40.00°  Odesta Heix for Macmiosh Regs 512K 20000 || PrearvacdHarvaid froect Manager 176.00° B-Samnn Samnu K Worg Frocessir 221,50,
Habe Quartel 101.95°  Provue Overvue-Mac 138.00° Harvard Total Project o 225.00° PSamna Word + 320.00°
Harverd Mac Manager 29.95° Software Sensibie Speder 1V 67.50° PHayes Smartcom K- Ngw VITOC Emvaliion GO 00" »Sateks Softwars Woed Syt 190 00
»Human Edge Mnd Froder 2400°  Sohcraft Fancy Fonfs 125 00° P Human Edge The Aar o 137 50° SoRcraft Fancy Fonts 125.00°
b Human Edge Saies Edge 110.00°  Softech Microsystems UCSD Pascal 14000 || ®HomenEdge fhe Sa 110.00" - Softwere Arts T Sohver 200,00,
Human Edge Communcaton Edge 00" Software Asts TK Sower'kor Mac 134000 || PHumanEdge Moo fro RO AN P o YW RLG rah 98,00,
B Lrving Videotext Think Thank Mac Joo 6500° PFS Fre. White or Graph 68.00° Letetroe Wlkmwriter Dedux 135.00°  Software Publisheng PFS Report “M):
Mo Street Fer-bac Only 67.00°  Stoneware DB Master-Mac Too! 9500 || > Lovws Cvaemmind Lom oyl roiand e
MECA 108. ot Kenen :
Managing your Money 05.50°  Tetos Frievision for Mac 87.50" istar 2000 21%00°
HARDWARE FOR YOUR APPLE /1 & MACINTOSH
(Plesse sad ey ) HARDWARE FOR YOUR IBM
»dd )
DISK DRIVES MODEMS
DISK DRIVES Wholessie MODEMS Wholessle
Aips AP- 100A Dual Appie Drves m SI0900° (700 Hayes Mcromoden ife s/ Smartcom $125.00° (2 50) 10mege Bermou Box $2.140.00° (40.42) AST Reach! Shart Siot 1200 Bavd S345.00"

One Case Novation Agpple Cal it |1ur (350 Dual HGMG Drves intomal Modem
Apple MAC 400KE External Drve 34995 (750) Prometheus 1200 A 76.00° (600 Maynard WS-1 10ME intermal Hra Disx 73000 (15 77) N0
Corvus 5 5MB Hard Ormve 939.00" (20 26) wucw:zousmmwmmuwl W52 same 25 WS-1 Dubwnth $30.00° 120304
10mega Mac roullh SMG Removable 1,250.00° 27 00 Promadem 1200 16 00! Sandstiar Floppy Controfles wses | slot) 26500° (2 50)

Drrve for Macintogh wibdac Pack BPC Network 10MB INTERNAL Hesght 33000° (7 225.00° (2 50)
Wicro Sc1 A2 143K8 Drve 15000° (500  Zoom Zoom Modem e 20,000 (250 e New 275.00° (250

Just ke Appie’s Own by Shuggart or Tanias
Mecro Sex Floppy Conroler S500° 12 50) PC Network 10M Tape Backun 000" (894)

PParadne Mo 10MBHard Derve 750.00° (76 »c':mww:mncwm:mv . VIDEOQ CARDS
hwrk il Meaghy [ OQ* (12
R e ACCESSORIES g TAA 1002l Havght DS, DO Drves 99.00° 2.0y 10rowhes Color Card wiParaliat Rert $14200° (2 50/
acdme Tendon PHercules Monochrome Graphes Card 26300° (2 50}
Taligrass 2 SME Extermall Hard Drsk 2375.00° (51 30)
Apple Macintosh Carrying Case $69.00 (1 49 2500 2 50
PPC Network 140K External Drrve 95.00° (250) A with G0ME h 9900° 12 50,

tor Appie Hic Apple Macinfosh Secunty Kit 29.00° (! 50) B Yeac 1 55-B8 Hail Hesght DS/DD Drives 90.00° (194 J
Rana Ente ! 163K Drrve 225000 (500) APple Macmiosh Numenc Keypad 69.00° (2 50) PYaoc | 2MB Hatl Hewght Drsk Dmve lor AT 11000° (2 40) o 2
Tecmar SMB Removatie Drve ko MAC  99900° (21 58)  MeYesMach il Joyshck N0 1150 i )

o 999 00 (21 38) wiFue Button for lie Poroyst 800 Cavd Littra High Res Color 1’.00‘ (2 50)
e e o 1236.00" 17668y Kansmgton Dust Cover kr MAC 825 (150) MULTIFUNCTION CARDS RSB Crapiaxidust] BED

L) Apparat AT Ram € xpansion cargt $139.00° (250) T T S X LY
Kensnglon Starter Pack 54.00° (300 o
i BOARDS AND BUFFE’:RE"o 25y Reremton Supe Prowcio 3ar 250 »m ‘Sl:(;-::?:lus With 64K 19500 g 3: ACCESSORIES
-Engine 15.00° (250) Kensngton System Savev Fan SE9T (150, . $Brand Name DS/DD Diskettes

AST Mufts 1O~ 2 senaifClock 155.00° (2501 posts Mecyison 15800 (300, e seoe 338 00 (250) G TRl *
WMecrosoft Premuum Soficard e 38T (250)  Kosta Kosiapad Touch Tablet 7800° (150, vereaMagic Cardiban 16000° Soec .

Dumphng/GX SO0 (2500 MR Sup A Mod AF Moduiaton oo 1150 || PPCHetwork 512K Memory Boara w O 0" (250) "OS/OD Butk Rate Spacisi S9tes
Orange Mhcro Grazer - 880" (250 PCNetwork Cooing Fan win Surge 2500° 1250) O N o ) QLY BED

ange Micro Senal Grappier (2 50/ Protector & Oual Outiets Network Replacement
PC Network 280 Card 35.00° (250) PCNetwork SS/DD Drskeftes (Box of 10) 795" (100) mlau-ﬂcmsm’—’cjm;mﬂcm:nr @
Quadram APIC!G Graphwcs intertace 62.00° (250) PC Network Maciiosh Diskeftes 195 (150 DL Jix Capacrly as an XT Good kor add i Tape Drives
Quadram e RAM-80 8800° (250)  inciudes Free Fip & Frie Case REC Ne Swork (wihout need Kor 2 pgQYDACk Lt and large
Quadram Multicore — | Paralel! | Senail 140.00° (2500  These Drshettes are Guaranteed kr L ife! No Genencs' Lk . capaavymsumm

Clock Expandabie 10 256K } Sony MAC Drskeftes (Box of 10) 2298 1150) v Sdboer i D 0. o 1250 PCOoucuna. Kovoours lorplas 99" (100
Thunderware Thunderciock 104.00° (2 50) Tecmar Captan & d for L otus/DBase/Mutnmate and others (Each)

MEMORY CHIPS MONITORS COMPLETE SYSTEMS
(AR Memory Clwps Guaranteed for Lite!) Wholessle Wholesale
Wholesate Lo Appie Macinfosh Base Systerns CALL $-COMPAQ Hard Disk Portadle £2.235.00° 148 26)
p P Amdek Video 300G C Green $110.00° (300) ATAT 6300PC CPU2 $1.875.00° (34 02) TOMB Hard Disk/ Floppy! 256K
B S0 T e oo 2004 Composne Amber 12000 (3001 128K/2 Floppy! 1 Senali 1 Parahiel PC Base System 20 42500
> 64K Dyeaernc Rom Ciops 1€, P Amdek Video 310A 18M Type Amber 130.00° (300} ATAT 7300 Unex PC 3.699.00° (7990) BIBM PC Professional Hard Drsh 170900
5256K Dynarmt R cm 45 e 300" (100 AmdekColor 300-Composre 2500 (464 10MB Hard Drski 1 Floppy/ 512K 1BM PC/AT Base Sysiem— | 2M8 2.798.00° 6037)
126K IBM AT Prggyback Cheps if achy 400° (1001 Amdek Colr 600~ Hegh Fes RGB 365.00° (788 COMPAQ DeskProf Tape Backup System  2.951.94° (63 70) Fbppy/
Amdek Color 700—Uttra High Res 45500° (983 w/640K/ | Fioppy! 10MB Hard Drsk/ AT Prolesswonat Sys| CALL
Amdek Color 710— 700 wiNon Glare TS9N (10 48) 10MB Tape Drive/Monrtor r 2m8 ﬂow,/zoua Hara Drsk/ | Sert 1 PariS12K
EXTERNAL MODEMS Long Prosphor
Princeton HX: 12 RGB Monitor CALL PRINTERS
Anchor Signaiman Express $205.00° (500) Prwcston MAX-12e CALL
oY 125.00° (500) Work with Color or Mono Card' .
Hayes Smarimodem = 38000 (500, Ousdrem Quadchrome ifiew’ 35000 (756 PCatuzen MSP. I0NEW! $265.00° (572 nc( ] $ 8
Hayes Smartmodem 12008 with new 37000 (250 -’0‘7“55' e ot 33
et o : St ST L] < &
. [ r‘ o :eu ! 500" . e i
»mnm. m"mmm Z% one Sgg g 3’ A Ipert BCitzen MSP-20 NEW! 350000 (756)  Okdeta M. 182 New 120CPS/LQ
1200 21800 16 oo: u 200CPS/80COLIFnic + lrac Mode! Frc/iBM Grapiecs + more
% ,”"’""‘"" Taxsn 440 Super W Res AGB 495.00° (1069) BCRizen MSA-25 NEW! 49900° (1076)  Okidats ML 192 New Sleek Design/
vue "0""." ‘00“"::“ gg"f':s‘:’::ﬂ > OGP G Currentty Avatlabie works with Persyst Bob Card 200CPS/132COL/Fnc + Fac 160CPS/LQ Mode/Fric/iBM Graphcs
s wﬂgwmm 19900 1100/ Zensth 2VAM 12304 Green t Res/ 8100° (175 PCitizon Premere 35 NEW! $69.00° (12291  Owudata Color 20 80CPS/ 100 +
flobot Glare 35CPS Darseywheel/ 132COL Fnc « Trar Colors/LQ Mode//BM Grapiucs/ + More
»E; (Requires intertace)
Ohidata /8M interface for Oumate
PEpson Fx 85 29900 (6 46) Ccilor 20
TERAMS & CONDITIONS PEpson X 185 42900° (9 Obdata Mt 84P 200CFS 132COL
“PC NETWORK pay oot 8% Al price's reflect a 3% cash dkscount Epson 79900° (1726)  Ohidata M(L93P 160CPS Wide Platen
Mimmum shipoing S2 50 per order dlers cak for moomq Money Orders personal Ep 135900° 129 35/  Okideta 2410 Pacemark 350COL CALL
and company checks piease alow 10 working davs 10 clear lemmmmmmmo' Queme Sprint 11/40 40CPS Letter Quaiity  1,155.00° (24 00}
RENT BEFORE YOU BUY —Mernbers are ehgibie 10 jomn the NE TWORK s Bu Liranes Epson OX 35 35CP: 58900° (12291  Star Necromes Fowe fype 18CPS 300.00° (6 48}
mmnmmv.mn1wma:w(vn¢mbmnnm-mmmAm NETWORK's rental Letter Quaiity
tar 18t 20% OF THE umssn WHOLESALE PRICE Rental tities BNEC X 60500° (13001 Toshea P1340 B0COL! 144CPS 45000° (972)
ovorable and pe BNEC 2050 20CFS t efrer Quality Printe 60500" 11300) Toshebe P35 New! 288CPS/ 132C0L 975.00° 121 00)




PC A4

IBM PC BASE IBMPC
SYSTEM HARD DISKSvsTEM | GET THE NETWORK ADVANTAGE!!!
IBM’E’C w/256KC IBMPC w/2(5:6K '
10, Drive Controller Floppy Drive Controller
2Double Sived Doue 1 Double Sided Double SEE WHY OVER 100,000 HAVE JOINED
ensity Disk Drives isk Dri
Mo K e V PP B e MAKING US THE NATION’S #1 SOURCE
ouu] R CAEOHTIF Disk Subsystem FOR EVERYTHING IN COMPUTING....
* - $ 0 00* ® Our 600 Page Wholesale Catalog
$1 ,4 2 5 ) 00 1 7 9 Over 30,000 products priced at Wholesale + 8%. Anything
CALLFOR m&_ ‘ ‘.\ you wil ever need at a Consistent low price
ANNGUNCEMENTS co“fei‘éfﬁo"s ® Quarterly Catalog Updates
Your Catalog is never obsolete! Keep on top of the newest
M ™ products and latest price changes.
mm a ® The Printout
PORTABLE DESKPRO SYSTEM Our newsletter gives you fantastic specials along with
HARD DISK SYSTEM WITH TAPE BACKUP unbiased analysis of new products and industry trends.
w256K/1Floppy/ 10MB Hard Disk 640K CPU/1 Floppy! 10MB Hard Disk ® 10 Day Returns on any Hardware!!

10M8B Tape Drive/ Monitor It you don't like any hardware product—for any reason
—return it for a refund

® 1000 + Title Rental Library
14 to 30 day rentals on over 1000 different titles.
Try betore you buy!!

® Size-Strength and Stability
The Network has over 100 employees, 40,000 square feet
of office and warehouse, inventory valued in excess of
$15,000,000 and is ranked the largest computer product
supplier in the Nation!! Qur commitment Is to serve our

$2’23 5 .OO* — $2’9 51 -94* wiiohle customers and our 90% repeat business rate is proof!!
$2,369.0o*w/20MB $3,1 51 -94*w/20MB

1
APPLE Ifc APPLE fle MACINTOSH CALLTOLLFREE /. /Z;Z Lingy
. e ® s 1800-621-S-AV-E /., i

A,

In Illinois call {312) 280-0002
Your Membership Validation Number B316
You czn validate your membership number and. if you wish,
piace vour first money-saving order over the phone by using
your VISA. MASTERCARD or AMERICAN EXPRESS. Our
knowledgeable service consultants are on duty Mon.-Fri

64K IBM PC MEMORY EXPANSION KITS ' IIOPRARISRNG SATS ARSI CST

Quantity Discounts Available. gggao:t%hc_:ompursn NETWORK
& 10
Guaranteed for Life! ' ' ) chicago. llinois 60610
' ' Call now. ..Join the PC NETWORK and start saving today!
‘. \ X Quantity of 100 Sets Set of 9 Chips
g e i R s o e S

$3.96*.. ... $5.40* PC NETWORK » MEMBERSHIP APPLICATION

TM & R—Registered trademark of IBM/COMPAQ/APPLE Inquiry 273 Copyright © 1985, PC NETWORK INC.

[}
[}
1 YES! Please enroll me as a member in the PC NETWORK* and rush my
Yo' " 15" / | catalog featuring thousands of computer products, all at just 8% above
DISKETTES 5 WDD “ “/DD 31 ‘BS?O oo 1 DEALER WHOLESALE PRICES. | will also periodically receive "THE
Guaranteed for Life! & : PRINTOUT", a special up-date on merchandise at prices BELOW even those
Brand name diskettes * in my wholesale catalog. and all the other exclusive, money-saving services
available in boxes of 10 ¥ ! available to Nembers
V 1 .
Flip 316
or in bulk packs of 50 I?IT:-Case ]
1
1 | amunder no obligation to buy anything. My complete satlstaction is
1/2 HEIGHT DS/DD INTERNAL PC HARD DISK 1 guaranteed. Please check () all boxes that apply:
. .
DISKBRI¥ES Low Power/Automatic Boot. Works on sland/ard PC's : :;:I::‘l::x::::::lp :ﬁ:‘;::;:"'.":.'::hm'”"hl’
[ & . wBrk buys direct and Compatlbles Includes drive/controller/cables/ 1 One-year membership for $8 One-year membership for $15
d makes fantastlc deals mounting hardware and instructions 1 \
- & & = ' Two-year membership for Two-year membership for $25
with manuiactus: o 1% e P/ Full one year warranty ]
Tancan/CDC/Shugat Qurre 10MB [ QB e o
TERZand whers +fiiy you 1 usiness Software Rental 0 BOTH Business and Game
fanta. ¢ orices on Name 33 0 0 0* ] Library for $25 add'. per Sottware Rental Libraries for $30
o Sramerivas for your PC/AT/ . | year—with 14 day rentals add'l. per year—with 30 day rentals
XT/jr/&r Compatible. 20MB : Games Sottware Rentai “VIP members receive advance
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Photo |: The Atari 520ST. shown here with the color monitor and two single-sided double-density disk drives. (a) On the right side
of the keyboard unit are two joystick/mouse ports. (b) On the left is the 128K-byte ROM cartridge port. (c) The rear of the disk
drives has specific ports for 1/O in and 1/O out
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many mundane tasks as possible from
the microprocessor to other chips.
Second, according to Shiraz Shivji,
Atari's vice president for research and
development, “"We didn't want to rein-
vent the wheel . . . things that were
available that could offload the pro-
cessor—we wanted to use.” A direct
result of that goal was the use of
several standard chips (such as the
Western Digital WD1772 for floppy-
disk-drive control) and use of custom

CMOS (complementary metal-oxide
semiconductor) chips for perfor-
mance, reliability, and manufac-
turability. All four custom chips—Glue,
the Memory Controller, the Video
Shifter, and the DMA chip—share
many of the 520ST's duties.

Third, the 520ST had to provide high-
quality color displays. Finally, the design
team wanted to give the 520ST ex-
cellent 1/O capabilities. That goal is re-
flected in both the variety of ports that

MC68000 MPU

MEMORY

CONTROL
LOGIC

CONTROLLER

BUFFERS

ROM
192K-BYTE EXPANSION
ROM PORT

128 K- OR 512K-
BYTE RAM

RGB
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i

KEYBOARD
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PARALLEL PRINTER
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———=& AUDIO
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—_ HARD-DISK HARD ORIVE
PORT

CONTROLLER

Figure 1: The system block diagram for the Atari 520ST.
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surround the 520ST and in the high
speed of the DMA (hard-disk) port.

MEMORY
The 520ST currently includes 512K
bytes of RAM and 16K bytes of ROM.
The RAM consists of sixteen 256K-bit
dynamic RAM chips that are rated at
150 ns (nanoseconds). Atari is already
talking about I1-megabyte and
2-megabyte (RAM) versions of this
same computer. The 68000 CPU (cen-
tral processing unit) can directly ad-
dress up to 16 megabytes of ROM
and RAM, but the present Memory
Controller chip can only work with 4
megabytes. The circuit board has
room, but it will need a slight redesign
to use the 1-megabit dynamic RAMs
when they become available. (The
I-megabit chips have two more pins
than the 16-pin 256K-bit chips they
would replace and also would have
some of the signals on different pins.
This change would require a small
modification in manufacturing )
Memory is configured as five 64K-
byte sets of ROM and one configur-
able bank of 128K bytes, 512K bytes,
or 2 megabytes of RAM. (Early in
1985, Atari mentioned a possible
128K-byte RAM version of the ST)
Software determines the ROM con-
figuration. A shadow-test algorithm
that loads a Memory Configuration
register determines the RAM con-
figuration. When the computer is
turned on, this algorithm tries to write
to and read from memory addresses
unigue to the possible configurations.
The memory map is shown in figure
2. The first 2K bytes (lowest address
values) are reserved for the exception
vector table and the supervisor stack.
These 2K bytes—and the 1/0 space—
are protected: They can only be ac-
cessed when the CPU is in supervisor
mode. Four words of ROM are shad-
owed at the start of RAM for the reset
stack pointer and the program
counter.

VIDEO MEMORY

The Atari 520ST offers three display
resolutions. The highest resolution is
a noninterlaced monochrome 640- by
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-~-ST MEMORY MAP- — « —-

00 0000 ROM
00 0004 ROM
00 0008 RAM

02 0000

08 0000

fa 0000

fc 0000 ROM
fc 0004 ROM
tc 0008 ROM
fe ffff ROM

ff 8000 170
ff 8200 170
ft 8400 170
ft 8600 170
ft 8800 170

ff ta00 170
ft fc00 1/0

RESET: SUPERVISOR STACK POINTER
RESET: PROGRAM COUNTER
OK -BYTE RAM

128K-BYTE RAM

512K-BYTE RAM

320K-BYTE ROM

RESET: SUPERVISOR STACK POINTER
RESET: PROGRAM COUNTER
192K-BYTE ROM

OK-BYTE ROM

CONFIGURATION REGISTERS
DISPLAY REGISTERS
RESERVED

DMA/DISK REGISTERS
SOUND REGISTERS

MC68XXX REGISTERS
MCE8XX REGISTERS

Figure 2: The 520ST memory

map.

Photo 3: Low-resolution graphics offer 16 colors in a 320- by 200-pixel array.
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400-pixel mode that is output at 70
Hz. The maximum color resolution,
‘medium resolution,” is 640 by 200
pixels with 4 colors (see photo 3)
Low-resolution color is 320 by 200
pixels with 16 colors.

Bit maps in the main RAM store all
of the displayed images (see figure 3)
A special interleaving scheme, man-
aged by the Memory Controller chip,
allows the CPU and video to share
memory efficiently. Each display
mode uses a 32K-byte bit map in
memory, each starting at a 256-byte
half-page boundary in RAM. This
memory is a contiguous chunk con-
figured as n logical planes of 16-bit
words. The Video Base Address reg-
ister holds the starting address of dis-
play memory. a value that is loaded
into the Video Address Counter reg-
ister and incremented to determine
which plane a word is in.

These registers make video pro-
gramming straightforward. You
choose a mode, select the address for
the start of the screen, and then you
have a bit-map screen in memory that
is affected only by the color palette.

The Video Shifter chip takes words
from video-display memory (in
general RAM) and combines them ac-
cording to the mode selected and the
position of the word (see figure 4). It
then interprets the bits as an index to
the color lookup palette. That infor-
mation is then shifted out to 3-bit
digital-to-analog converters that pro-
duce the analog RGB (red-green-blue)
output.

COLOR PALETTE

The 320- by 200-pixel color resolution
uses four planes, the 640 by 200 color
resolution uses two planes, and the
640 by 400 monochrome uses one
plane. The 16-bit color lookup palette
has 9 bits of color per entry, 3 bits
each of red, green, and blue aligned
on low-nybble boundaries. This ar-
rangement generates eight levels
each of red. green, and blue, for a
total of 512 possible colors.

The 320 by 200 (four-plane) mode
can index all 16 palette colors, but the
640 by 200 (two-plane) mode works
with only the first 4 palette entries.
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The 640 by 400 monochrome mode
bypasses the palette, instead employ-
ing an inverter for inverse video. The
inverter is controlled by bit 0 of
palette color 0. Palette color 0 also
assigns a border color in multiplane
mode and a white or black border in
monochrome mode.

A single call to BIOS (basic input/
output system) can change the colors
in the palette registers. You could
show all 512 colors on a single screen
by making such calls on the‘fly. The
520ST does not have any hardware
provision for sprites or player-objects,
graphics tools that are found in the
Commodore 64, Amiga. and Atari
800. It does have bit-blitting, but only
in the GEM software.

MEMORY CONTROLLER

Using the data bus efficiently was an
absolute priority in the design of the
520ST. The CPU makes frequent use
of the bus: The designers noticed that
between 30 and 40 percent of pro-
gram instructions would be stcre and
load types. And the video display
needs constant refreshing from mem-
ory. After all, in a bit-mapped system
such as this, the display on the screen
is virtually an image of what is in the
RAM chips.

A 68000 running at 8 MHz takes
500 ns for each memory-access cycle.
But during the first 250 ns of that time,
it isn't looking at the data bus. Instead.
it is just setting up the address bus
and performing handshaking func-
tions. Shivji explains that his team
decided to use memory chips that
could be read in a 250-ns slot, and
then to put a Memory Controller
custom chip between the CPU and
memory. The same controller also sits
between the Video Shifter custom
chip and memory.

During the first 250 ns of the
68000's 500-ns read cycle, the Mem-
ory Controller gives the Video Shifter
access to RAM. Then. when the
68000 is ready—during the second
250 ns of the read cycle—the Memory
Controller turns RAM access over to
the CPU. The Video Shifter and CPU
keep taking turns. Because the RAM
is twice as fast as the microprocessor,

16-BIT WORD

4 PLANE | PLANE O

PLANE 1

PLANE 2 | PLANE 3 | PLANE O

2 PLANE | PLANE 0

PLANE 1

PLANE O | PLANE 1 | PLANE O

1 PLANE | PLANE 0

PLANE O

PLANE O | PLANE O | PLANE O

Figure 3: Organization of bit-plane data in memory.
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MONOCHROME

INVERTER

COLOR PALETTE
AND 3-BIT DAC

Figure 4: The flow of data from video memory to analog RGB output.

the 68000 can run at full speed and
read or write to RAM as it desires
without disturbing the refreshing of
the display. More important, CPU
tasks won't be put on hold while the
video circuitry makes heavy demands
on memory for high-resolution data.

Occasionally. because the 68000
has an asynchronous bus that you
cannot lock exactly with the video cir-
cuitry. missed cycles will occur. All
that happens is that the CPU has to
wait one 250-ns cycle, a rare event ac-
cording to Shivii.

GLUE

The Glue chip reduces the overall chip
count on the board by integrating the
functions of many smaller chips into
one device. Glue generates chip
selects, handles handshaking (for
parts that aren't 68000-bus-oriented).
and generates both the video timing
and the interrupt controls. Although
the 68901 handles part of the inter-
rupt management task, Glue takes the

interrupt from the 68901 and deter-
mines its priority with respect to the
vertical and horizontal interrupts. Glue
also handles the actual interrupt
acknowledge cycles.

/10 CHIP

The 68901 MFP (multifunction periph-
eral) chip is a standard member of the
68000 family and provides serial 1/O,
parallel 1/O, timers, and counters. It
has eight parallel /O pins; a 16-source
interrupt controller with program-
mable service modes, including poll-
ing and vector generation; four sepa-
rate timers with individually program-
mable prescaling: and a single-
channel, full-duplex USART (universal
synchronousfasynchronous receiver/
transmitter).

SOUND

The Yamaha YM2149 sound chip has

three independent monophonic

voices and uses a 2-MHz clock input
{continued)
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Name
Atari 520ST

Monochrome system $799
Color system $999

Main Memory
512K bytes of dynamic RAM. Expansion to 4 megabytes may be possible in the future
through the use of a planned 8-slot expansion interface.

Graphics
Three modes: 640- by 400-pixel monochrome, 320 by 200 with 16 colors, and 640 by 200
with 4 colors

Floppy-Disk Drive
Bundled, external 3¥2-inch single-sided double-density drive with capacity of 360K bytes.
System supports maximum of two floppy-disk drives.

Interfaces

MIDLI in and MIDI out ports

Monitor port (supports RGB analog, high-resolution monochrome)
Centronics paralle! printer port (supports Epson-compatible printers)
RS-232C serial port

Fioppy-disk port

Hard-disk port (10-megabit-per-second DMA transfer rate)
128K-byte ROM cartridge port

Ports for mouse or two joysticks

Optional Peripherals/Expansion

SF354 single-sided drive $199
SF314 double-sided drive $299
1-megabyte RAM upgrade (Lemon Micro, Redondo Beach, CA) $300
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to produce tones from 30 Hz up to
125 kHz—more than the human audio
range. The chip also has a noise chan-
nel. Atari documentation calls this
chip the PSG (Programmable Sound
Generator). The three channels of out-
put are mixed. converted by a built-
in digital-to-analog converter, and sent
to a monitor speaker. The designers
were also able to use some ports and
registers on the PSG for activities
completely unrelated to sound gen-
eration, such as controlling parts of
the parallel and serial ports.

The registers for the voices control
a basic square wave while the Noise
Generator register controls a frequen-
cy-modulated square wave of pseudo-
random pulse width. You can mix
tones and noise over individual chan-
nels by using the Mixer Control reg-
ister. Amplitude registers allow you to
choose fixed or variable {Envelope-
register-determined) amplitude.

DMA PORT

The 520ST ports fill the entire back
and sides of the keyboard unit (see
photo 4). One of the strongest fea-
tures of the 520ST is the built-in DMA
port. Using a CPU to move large
blocks of data between memory and
external devices is neither fast nor ef-
ficient. DMA was created to provide
a speedy channel for such transfers
and to leave the CPU free to calculate.
Without help from the CPU, the Atari's
DMA port can move data at 10 mega-
bits per second. a rate twice the stan-
dard hard-disk transfer rate and mucti
higher. for example, than the Macin-
tosh, which must make do with a
much slower serial port. In addition,
the port can handle up to eight daisy-
chained devices and is the opening to
practical use of CD-ROMs and many
other devices.

DMA CONTROLLER
The Memory Controller and Glue
custom chips contain parts of the
DMA function, but it is the DMA
custom chip that directs the high-
speed data transfer through the DMA
port. The DMA controller and the
CPU have equal access to the bus: A
(continued)
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first-come, first-served scheme
handles contention. Only one DMA
operation can take place at a time. A
DMA operation depends on the base
address, the count, and the read/write
status values the program loads into
the DMA Base Address and Counter
register. In addition, two bits are used
as address lines to steer the output
of the DMA to the floppy-disk port or
to the hard-disk port.

DMA occurs in bursts, with the
DMA chip storing information in its
32-byte FIFO (first-inffirst-out) buffer

e ey

and then sending it in a hurry to either
RAM or to the outside world. The
DMA chip and the 68000 CPU have
equal access to RAM and compete for
the same cycles. The DMA chip's 10-
megabit-per-second rate is equivalent
to 1.25 megabytes per second or
625K words per second. (The trans-
fers to and from memory in the 520ST
are handled in 16-bit words) Tre
68000 can access memory every 5C0
ns. That means its maximum bus use
is 2.000,000 words per second. A
worst-case calculation (dividing the

Photo 4: The back panel of the 520ST. From left to right are a reset butfon. the
onloff switch, power cable. MIDI out and MIDI in, the monitor port, 25-pin Centronics
parallel printer port. an RS-232C serial port. the floppy-disk port, and the hard-disk
(DMA) port. Qut of view. on the sides, are the joystick/imouse ports and the 128K-byie
ROM cartridge port. Unfortunately for left-handed users, the attachment cables for the
disk drives and for the mouse are short. All but the most inventive users will place the

drives on the left and the mouse on the right.

Photo 5: The 520ST keyboard. Wider keytops and the rhomboid shape of the
function keys lessen the utility of an otherwise full-featured, well-designed layout.
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625K words/second rate by the
2,000,000 words/second rate) shows
that DMA cannot use more than 33
percent of the CPU bus cycles.

A more realistic calculation assumes
a 5-megabit-per-second rate for DMA
(the standard rate for hard-disk drives)
and does not assume that the highest-
speed bursts of DMA would run con-
tinuously, or that the CPU would reach
for memory in every cycle. With these
assumptions, the DMA would rarely
borrow even 5 percent of the 68000's
RAM access cycles.

PORTS

The serial port is a standard RS$-232C
interface. Some of its signals come
from 1/O port A of the sound chip,
while others are routed through the
68901 chip. The serial port can work
with asynchronous data-transfer rates
from 50 to 19.200 bps.

The parallel port supports the
strobe and busy signals of the Cen-
tronics parallel interface standard.
Both 1/0 port B of the sound chip and
the 68901 chip help control these
lines and the eight read/write data
bits. The parallel lines of the sound
chip are bidirectional, which could
lead to some interesting hacking. For
example, you might convert a parallel
printer into a scanning device to
digitize information. The typical data-
transfer rate is 4000 bytes per second.

The two MIDI (musical instrument
digital interface) ports bear special at-
tention. MIDI is an industry-standard
interface for computers and musical
peripherals. The MIDI ports will allow
the 520ST to attach directly to exter-
nal keyboards, synthesizers, and other
equipment. Atari has even been in-
vestigating the possible use of the
MIDI ports for inexpensive network-
ing of 520STs. The interfaces work at
31.250 bps for serial transfer of infor-
mation from the keyboard or a pro-
gram to and from external devices.
Data is organized as a start bit, eight
data bits, and one stop bit.

One of the 6850 chips controls the
MIDI serial communication. Up to 16
channels are allowed on the MIDI bus
in one of three network addressing

(continued)
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THE WAY YOU THINK.

PURE AND SYMBOL.

Introducing the new APL*PLUS’ PC System, Release 5.0

The shortest distance between
two points is a straight line. But
unfortunately, that’s not the case in
programming.

Most languages require you to go
through an enormous number of
steps before an idea becomes reality.

That’s why the APL*PLUS PC
System is such a dramatic and
exciting software tool for serious
PC programmers and application
developers.

Instead of requiring you to
learn—and write—long-winded
and complicated programs, APL is
based on your instinctive ability to
deal in symbols. And once you begin
using APL’s quick notations, you’ll
find 1t the ideal programming

environment for all your application
needs.

The incredible shortcuts you get
with APL will let you spend less
time on drudgery and more time
creating. Intricate calculations and
modeling on PC’s are a snap.

The Release 5.0 version features:
¢ multi-window, full-screen editing
e graphics primitives, now with

EGA support
e spreadsheet-like numeric

editing
o fast Assembler library
¢ built-in terminal mode
e and report formatting.

Plus concise notation for
programs like sorting, matrix
inversions, string searching,
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and more. And the complete pack-
age price is just $595 with major
credit cards accepted.

Act now, and we’ll send you a free
Convincer Kit. Contact your local
dealer, or call 800-592-0050 (in
Maryland, call 301-984-5123) to
order your system, or for more infor-
mation about our other APL % PLUS
products—from our UNIX™ version
to the new streamlined Pocket APL™

Or write STSC, Inc.,
Software Publishing Group,
2115 East Jefferson St.,
Rockville, MD 20852.

You’ll see how symbol
PLUS * WARE products
are to use, the very first
time you use them.
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modes. The Omni mode addresses all
units simultaneously and is the default
mode when the computer is first
turned on. Poly mode addresses each
unit separately. Mono mode ad-
dresses each unit voice separately.

KEYBOARD AND MOUSE
The documentation refers to the 94-
key keyboard (see photo 5) as the Atari
Intelligent Keyboard because it uses its
own 1-MHz 630l microprocessor with
its own mask-programmed ROM. The
device scans the keyboard and the joy-
stick/mouse ports. It provides two-key
rollover and sends keyboard, mouse,
trackball, joystick, and time-of-day in-
formation to one of the 6850 ACIA
{asynchronous communications inter-
face adapter) chips on the main com-
puter board. The lines are bidirec-
tional, and the 6850 also sends com-
mands to the keyboard.

The QWERTY keyboard has a stan-

dard Selectric-style layout with 10
rhomboid function keys, a numeric
keypad. and four cursor-control keys.
Many applications for the 520ST will
use two special keys, Help and Undo.
We found the keyboard layout pleas-
ant in appearance and extremely
functional. It closely resembles the
DEC VT100 layout. The Control and
Return keys are well placed, and the
Return key is a three-key-size reverse
L shape and hard to miss. The shape
of the function keys, however, may
make it difficult to avoid hitting more
than one.

More of a problem is the feel of the
keyboard. Each keytop is %-inch wider
than the keytops on the Macintosh
and IBM PC keyboards. As a result, the
keys seem much more closely packed,
and you may tend to press two at a
time more often than usual. In addi-
tion, the keys on our unit required
noticeably more pressure than do the

keys on most other small systems.
And, because connectors are attached
to the rear of the unit, it is relatively
difficult to adjust the keyboard.

The mechanical two-button mouse,
which attaches to a port on the right
side of the unit, has a resolution of
100 counts per inch and can handle
a maximum velocity of 10 inches per
second. It has a good feel. You will
use the left button for most manipula-
tions, including select and dragging
within GEM. The right button is appli-
cation-dependent. For example, NEO,
a low-resolution paint program, uses
the right button to copy images. There
are keyboard alternatives to all mouse
functions, though I suspect few of you
will ever use them.

DisSK DRIVES

We were impressed by the high data-

transfer rate of both the floppy-disk
(continued)

SLIGER—THE

SYSTEM THAT
GROWS TO FIT
YOUR

NEEDS

THE SLICER

Real 16 Bit Power on a Single Board —

Featuring the Intel 80188 (C) Step CPU

8 Complete 8 MHz 16-bit micro-
processor on a 6” x 12” board

8 256K RAM, plus up to 64K EPROM

8 SASI port for hard disk controller

® Two full function RS232C serial ports
with individually programmed
transmission rates —50 to 38.4K baud

® Software compatibility with the 8086
and 8088.

8 8K of EPROM contains drivers for
peripherals, commands for hardware
checkout and software testing

® Software supports most types and
sizes of disk drives

® Source for monitor included on disk

8 Bios supports Xebec 1410 and
Western Digital WD 1002 SHD
controller for hard disks

Fully assembied and tested only $895
THE SLICER 1-MByte
EXPANSION BOARD. &V

For expanded memory, additional ports,
and real time clock

® 1-MByte additional dynamic RAM

® 2 RS232C asychronous ports
with baud rates to 38.4K for
serial communication

® 2 additional serial ports for asynch
(RS 232) or synch (Zilog 8530 SCC)
communication

® Real Time Clock with battery backup
8 Centronics type parallel printer port
Fully assembled and tested only $750

SLICER/1MByte EXPANSION COMBO
The Slicer (without RAM or RAM "
controliers) with Full 1-MByte W€
Memory Expansion

Kit form only $1295

THE SLICER PC EXPANSION BOARD

Gives your Slicer high performance

video capability

8 1BM compatible monochrome video

® Video memory provides 8 pages of
text or special graphics capability

8 2 IBM type card siots for color video,
1/0 expansion, etc.

8 |BM type keyboard port

Fully assembled and tested only $600

All boards available in kit forms

The SLICER Bulletin Board (300/1200 baud)
612/788-5909

Runs MS DOS generic software; PC DOS
program operation not guaranteed

Also avallable: The /Slicer 188 $700;

8087 Math Co-Processor Bd. (call); 10 MB
Hard Disk $700; W.D. 1002-SHD H.D.C. Bd.
$200; Enclosures, Power Supply, and
Support Hardware.

CP/M 86 $85, CCP/M $250 (Digital
Research, Inc.); MS DOS $175

(Microsoft Corp.)

MasterCard, Visa, Check, Money Order, or C.0.D.
Allow four weeks for delivery. Prices subject to change
without notice.

QUALIFIED DEALER INQUIRIES INVITED

SLICER

Minneapolis, MN 55418

612/788-9481
Telex 501357
SLICER UD
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INTRODUCING
THE

‘FRIENDLY SUPERPOWER”

Advanced Business Software
That’s on Speaking Terms with You!

Power or ease of use . . . until now. you had s choose. The more youa had
of one, the less you had of the other.

No longer. KnowledgeMan/2 was created to bradge the gap between simple,
single-function programs and pewerful integrated multi-function programs.
KnowledgeMan/2 is powerful. But you don't have o be a computer wiz fo tap
that power. Easy-to-use menus help you until you'se ready for direct commands.
tf you run into trouble, on-line help screens come bo gour rescue. Now bath the
casual user and the power user get everything yoa'd expect in a high-powered
business software, with the best of both worlds—pewer and ease of use.

See KnowledgeMan/2 in action! For the name cf the dealer nearest you, call
or write MDBS, P.0. Box 248, Lafayette, Indiana 47902, 317/463-2581.

KNOWLEDGE

man/ -

TME UNIVERRSAL KNOWLEDGE MINAGE“ENT SYSTEM

KnowledgeMan/2 and MDBS are registered m(][)b
trademarks of Micro Data Base Systems, Inc. —==—= Inquiry 235




i



BUT HERE’S SOMETHING THAT WILL -

AND IT’S FREE!

Just like our FlexyDisks. BASF Video and
Audio Cassettes are warranted for a lifetime.
And when you buy specially-marked boxes o*
. BASF FlexyDisks between now and January 31,
dsagg 1986, you have your choice of a free BASF High-
Grade Chrome Video Cassette (VHS or Beta) or

WBASK
Teo

[ the special labels and the bar codes from the disk pack-

G,

[ ==

two free top-of-the-line BASF Chrome Maxima |l
Audio Cassettes. Just mail the coupon below, glus

ages along with $1.00 for postace and handling. Visit
your nearest BASF dealer (to find out where he is, call
toll-free 1-800-343-4600) and tak= advantage of our
free offer and sweepstakes today

WIN A COMPLETE $7,500 COMPUTER SYSTEM,

featuring the new COMPAQ DESKPRO 286 * and the Epson
MODEL LQ-1500 letter-quality printer, in our new BASF Ccm-
puter Sweepstakes! To enter, simply fill out the coupon below

BASE

and send it to us; or stop by any BASF FlexyDisk
dealer between now and January 31, 1986, and

fill out the official entry form; or send a postcard

& FlexyDi

with your name and address to BASF Giv=away,
P.O. Box 8920, Westport, CT 06888.

For a copy of the Lifetime Warran-y, write BASF Systems
Corporation, 19 Crosby Drive, Bedford, MA 01730

poration, Bedf M/
der OMP,
oration

Mailto: BASF Giveaway, P.O. Box 8920, Westport, CT 06888

Please send me the free cassette(s) indicated at right, anc
enter me in the BASF uter S stakes. My order 1
sents a fotal of e [(Jtwo [ thre que
enclosing for ez uest ! cia stick
C ,‘f 1 A Y Disk pa hased
together with $1.00 postage & handling (2 request
3requests = $3)

] NO PURCHASE NECESSARY. | am not participating in the
BASF Free Mail-In Offer. but enter my name in the Computer
Sweepstakes

Name
Address

City

Name of Your BASF Dealer
Ot ] 4

whe

S

g Inquiry 32

FREE ZASSETTE REDEMPTIONORDZR
it of tt i 1

%

State 21D

ATARI 520ST

drives and the hard-disk drives we
tested with the 520ST The speed is
a tribute to the efficiency of the DMA
custom chip and the WD1772 floppy
controller. 1/0 is quick (no endless
waiting during disk reads). and, unlike
the Macintosh. you can remove disks
easily at the touch of a button on the
drive. The standard system currently
includes one single-sided double-
density drive with a capacity of 360K
bytes. For $299, you can obtain a
double-sided drive that can store up
to 720K bytes. Setting up the drives
is slightly more unforgiving than daisy-
chaining on Atari's 8-bit systems in
that you must use the designated in
and out 1/O ports on the back of the
drives. Still, adding the second drive
is a distinct plus. With it, you can copy
an entire disk (without the four swaps
required if you don’t have one) in 99
seconds and copy a 32K-byte file in
16 seconds. The disk-copy operation
does not automatically format the
disks, which requires an additional 54
seconds for the single-sided disks.

The disk format employed is very
similar (down to the file-allocation
tables) to that of the MS-DOS disks
used on the Data General/One por-
table computer. However, the formats
are not absolutely identical. We took
a disk from a DG/One that contained
a text file and slipped it into the
520ST disk drive. The GEM desktop
on the 520ST recognized the disk and
showed it contained a file. but the
520ST wasn't able to open the file for
printing or display. When questioned
about this, Atari admitted that a utili-
ty will probably be necessary to read
the files

FLOPPY-DISK CONTROLLER

Atari didn't design the floppy-disk
controller. The design team chose a
chip with a built-in data separator, a
modified version of the 1770 chip
from Western Digital. The old chip
worked with 6-, 12-, 20-, and 30-milli
second drives. Atari asked Western
Digital to change some of the drives
that they support, and the new chip—

the 1772—can work with 2- and
6-ms stepping speeds. Atari is using
{continued)
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Photo 6: The 520ST desktop in low resolution, showing the control panel and a
customized background color. You can fix your choices by saving the desktop.

3-ms drives. The chip uses the Sys-
tem/34 format. There is some incom-
patibility between the 1772 and the
765 controllers (the chip used in the
IBM PC), although the format is the
same.

The floppy interface will support a
maximum of two daisy-chained
floppy-disk drives. You send com-
mands to the FDC (floppy-disk con-
troller) by first writing to the DMA
Mode Control register (to select the
FDC internal command register) and
then writing the desired 1-byte com-
mand to the Disk Controller register.
The floppy controller works through
the DMA controller custom chip. just
as all hard-disk transfers do.

HARD DiskK
Although Atari hasn't yet released its
planned 3%-inch hard disk for the
520ST system, the company let us
play with a 10-megabyte prototype,
which transfers data at 5 megabits per
second. the standard ST506 rate.
Later drives will feature 15 megabytes
and 7.5 megabits per second.
There is no hard-disk controller in-
side the 520ST. But the DMA custom
chip makes for easy. fast interfacing.
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The AHDC (Atari hard-disk controller)
will be in the hard-disk-drive unit. The
DMA controller sends commands to
the hard disk using the ANSI X3T9.x
SCSI (small computer systems inter-
face)-like command descriptor block
protocol. The AHDC supports a
minimal subset of SCSI commands
that are sent to the AHDC in much the
same way that commands are sent to
the FDC. Both floppy- and hard-disk
formats contain 512-byte data sectors.

MONITORS
We used both the monochrome
SMI124 and RGB SC1224 monitors
with excellent results. The color moni-
tor supports low and medium resolu-
tion. You can use the monochrome
monitor only for high resolution. All
of the displays are clear, sharp.
readable, and flicker-free. but we were
particularly impressed by the clarity
of the high-resolution monochrome.
The monitor you connect when you
boot will determine the resolutions
you will have available; there is only
one monitor port, and you cannot
unplug one and connect the other,
since they have no compatible resolu-
tion. This may give some users a dif-

ficult choice, since much of the early
software will work with one monitor
or another but not both. For the mo-
ment, if you are interested in buying
the 520ST for business or program-
ming uses, you would be best served
with the high-resolution monochrome
system. Nonetheless, developers will
undoubtedly make available resolu-
tion-independent software, in part
because the developers kit includes
an appropriate directive.

TOS

TOS (the 520ST's operating system),
including the GEM overlay, was to be
in ROM and obviously would boot
very quickly. As of this writing, how-
ever, it is in RAM where, in addition
to taking up over 206K bytes of RAM,
it requires 32 seconds to boot. Still,
this leaves you with a reasonable
amount of workspace until Atari
releases the ROM version. In the
meantime, 16K bytes of ROM (two
64K-bit ROM chips) hold the boot-up
code for the computer. Four empty
sockets within the 520ST await the
new ROM chips.

The appearance of the desktop
depends upon the monitor and the
resolution (see photos 6 through 8).
It has some unusual features and
some annoyances, but for the most
part, those familiar with the operation
of the Macintosh will feel at home.
The menu bar is at the top, you can
use the mouse to resize and move
windows and to work scroll bars and
sliders, and you can click on file icons
to format disks, to get directories, and
to rename or get detailed information
on files and folders. Like the Macin-
tosh, you double-click on icons to
open them, drag icons to copy files
and disks, or use shift-clicks for multi-
ple file copying. Undoubtedly, the
most impressive aspect of the inter-
face is the speed with which you are
able to resize and move windows.

Those expecting a clone of the
Macintosh interface, however, will be
disappointed. And several of the dif-
ferences are annoying. It takes slight-
ly but noticeably longer to click on the
boxes within the windows, and resiz-
ing, though quicker. is somewhat
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more awkward. For example, when
you click on the Resize box, the new
520ST window automatically reduces
in size. On the Macintosh, it stays the
same size until you decide to alter it.

There are other important dif-
ferences between the 520ST and
Macintosh desktops. The trash can is
actually an incinerator. Move a file or
folder there and it's gone permanent-
ly. Unlike the Macintosh, whenever the
pointer even touches the menu bar,
you bring down the menus. To elimi-
nate the menu, you have to bring the
pointer off the menu and click the
mouse button. It's amazing how often
this happened to us by accident. The
selection process would be much im-
proved if only you had to press the
button to select menus. Second, the
520ST desktop seems to have parti-
tions into which icons can fit. Unlike
the Macintosh, in which you can place
icons where you wish, the icons have
a finite number of possible locations.
Third, there is no option to move files,
folders, and applications. The only
available options are copy and delete.
Therefore, to move an icon into a
folder you will need to copy it there
and then delete the original. And. to
move a file out of a folder, matters are
further complicated by the fact that
the folder opens to take over the win-
dow from which it derived. You would
first have to move the file to a dif-
ferent disk. delete the original file
from the folder. then copy the file
back to the original disk but not within
the folder, and then delete the first
copy you made. It sounds difficult
because it is.

From the current desktop. you have
access to a V52 emulator, you can
install your printer, you can configure
the RS-232C port. and you can set any
of several defaults on a control panel.
For example, if you have the color
system, you can alter the palette and
thus affect, if you wish, the ap-
pearance of the desktop and other
applications. In low resolution, you
can modify all 16 colors from the
palette of 512; in medium resolution,
you can modify up to 4. You can also
set when and at what rate the keys will
repeat with the keyboard response

Photo 7: The 520ST desktop in medium resolution. lcons are the default, but you
can easily set your preference to text.
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Photo 8: The 520ST desktop in high resolution.

selectors, you can alter the double-
click response time, and you can ac-
tivate or deactivate the keyboard click
and the pleasant-sounding error warn-
ing bell. However, there are few edit-
ing amenities when resetting the time

and date, a small annoyance since the
520ST has no internal battery main-
taining the clock. Most of the time,
you will have to type in the entire date
and time string.

(continued)
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The RS232 Port Configuration win-
dow lets you fix the data-transmission
rate. XON/XOFF, the parity, duplex.
and the number of bits per character.
The Install Printer window allows you
to select between dot-matrix and
daisy-wheel, between black-and-white
and color, between draft and final
quality. and the number of pixels per
line. A Set Preferences window allows
you to set the screen resolution,
though your choices here are ob-
viously limited by your selection of
monitor. You can also choose not to
confirm deletes and copies. Once you
have set all your preferences, you can
save them by selecting the save desk-
top option. The only absent option of
importance is a command-line inter-
face, which is available only with the
520ST developer’s package.

SOFTWARE

The system comes bundled only with
TOS and Atari Logo. and like other
new systems, there is at present a
dearth of software. Already. however,
Atari has released NEO, a paint pro-
gram, and ST Writer, a word pro-
cessor, into the public domain, but
both are surrogates until GEM Write
and GEM Paint are available.

Atari Logo is surprisingly powerful.
It makes full use of the GEM environ-
ment and. among many features,
allows you to edit on the fly. Atari will
soon also bundle Atari BASIC with the
machine. Our beta version is fast, full-
featured, and also uses GEM, but it
was constricted by a 32K-byte work-
space. Undoubtedly, however, most
users will be attracted by the avail-
ability of serious development lan-
guages, the absence of which held
back software development on
Apple's Macintosh for most of its first
year.

TDI Software Ltd. {29 Alma Vale Rd..
Clifton, Bristol BS8 2HL, England) has
released Modula-2/ST, a 32-bit devel-
opment system that includes an
editor, compiler, linker, and library
facilities. TDI's Modula-2 is a full im-
plementation, has complete libraries
for TOS, and provides full access to
the 520ST's graphics features. TDI is
also marketing a version of UCSD
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Pascal with the p-System, which, how-
ever. does not include support for
GEM. Both TDI products cost £195
each.

The Dragon Group (148 Poca Fork
Rd.. Elkview, WV 25071) has released
4xFORTH., a series of 32-bit FORTH
development systems for the 5208ST.
The basic 4xFORTH system ($99.95)
includes support for multitasking and
multiuser access, a compiler, a full-
screen editor, and support for 520ST
graphics. For $149.95, 4xFORTH also
provide a floating-point system and
support for GEM calls.

Atari has released its C develop-
ment software. The $300 package in-
cludes the entry points and C bind-
ings to both TOS and to the operating
system’'s text and graphics routines
{such as text size, attributes, align-
ment, and angle, as well as circle
drawing, area fill, and bit-blitting). The
documentation also provides the
“Hitchhiker's Guide to the BIOS,” in-
formation on Kermit and MIDI, a C
programmer’s guide, and much more.
Purchasers of Haba's Hippo-C, now
available for the 520ST, should be
warned that the Atari development
documentation will still be essential
reading.

Several other companies are prom-
ising interesting additions to the
520ST language group. Metacomco
(26 Portland Square, Bristol BS2 8RZ,
England) will soon distribute ISO
Pascal. a 68000 assembler, and Lat-
tice C. Philon Inc. (641 Avenue of the
Americas, New York, NY 10011) is
readying a BASIC compiler, a BASIC
interpreter. and a C compiler. It is also
working on compilers for FORTRAN,
Pascal, and COBOL.

SYSTEM DOCUMENTATION

It is fortunate that the system is so
easy to learn to use because the
documentation is quite poor. The 80-
page owner's manual has requisite
sections on setting up the system, get-
ting started, touring the GEM desktop.
and managing disks, files and folders,
but it has very little technical material.
Materials with the disk drive and
monitors are also sadly lacking. Un-
doubtedly, users will have to wait for

the trickle of technical references on
working with the hardware.

CONCLUSION

Judging from the conversations
around the office and on BIX (BYTE
Information Exchange). CompuServe,
and The Source, there is a storm of in-
terest in comparing the relative capa-
bilities of the 520ST, the Amiga. and
the Macintosh. There is, in fact, far
more interest than there seemed to be
in comparing the merits of the 8-bit
computers from Atari. Apple, and
Commodore. An upcoming special
edition of BYTE on the 68000 will
make comparisons of processor and
application speeds. ease of develop-
ment and portability, and user inter-
faces, but we are still left with our con-
clusion that these are very different
machines, with very different markets.

The 520ST is an architecturally sim-
ple 68000 computer with high-quality
video output and a high-speed DMA
port. The easiest way to summarize
our first look at the hardware is that
the 520ST presents the 68000 un-
bounded. Not only does it offer an ex-
cellent pricefperformance ratio, but
we expect it to produce some im-
pressive benchmarks on tasks with
heavy computation.

The 520ST's complete keyboard
and impressive array of ports add up
to an attractive system. Finally. the
520ST's use of standards (for exam-
ple. 68000, MIDI. Yamaha sound chip,
and Western Digital FDC) should make
it easier to program, expand, and
manufacture.

There are also the promised cheap.,
powerful peripherals: a 10-megabyte
hard disk for $700. a %-gigabyte CD-
ROM optical disk for around $500,
and a 1200-bps modem for $150.

The Atari 520ST is certainly an ex-
cellent value. For the moment, there
is not much application software and
you still have to deal with an un-
finished operating system; but with
the current availability of several high-
level languages. the 520ST will un-
doubtedly provide many users with
what they seek—a means to tap the
power of the 68000 at a price they
can afford. m
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First you have to remove Hardcard”
from its box.

An operation that's about as simple
as installing it in your PC’

Using thumb and forefinger, lift the
flap of the box. Now reach inside and
grasp Hardcard. Slowly pull it out, making
sure that your warranty information
doesn't fall unnoticed to the floor.

And that's itYou're over the hump.

You've got 10 megabytes of hard
disk storage in your hand. Everything—
the drive, the controller, the electronics—
is compressed onto a single card.

Allow yourself a moment to marvel
at its size and weight. Just over 2 lbs.
Measuring only 13 x4 x 1 inches. With no
connector cables. No additional power
supply required. No adapter card to buy.

Now slip it into a single expansion
slot inside your PC and forget it. Odds
are you'll never have to fuss with it again.

Because it’s so remarkably reliable.
More than twice as reliable as the XT’s
built-in drive. Since Hardcard has fewer
parts, there are fewer things that can
g0 wrong.

On top of that, Hardcard is even
faster than the XT's drive.

And it maintains PC compatibility
with the most popular software programs.
In fact, our special compatibility task
force has spent many man-years making
sure that Hardcard runs popular software
trouble-free.

Hardcard also lets you keep both
your floppies up and running. Which is
something no other add-in drive can do.

All of which means that your PC
can now be saved.

And that friendly, intelligent little
machine can have its useful life extended.

You won't have to go to the expense
of replacing it with an XT

- T

Or suffer the shortcomings of bulky;
conventional hard disks. Which take
hours or even days to install.

And when it comes to installing
DOS, Hardcard is just as easy. Its special
installation program loads your oper-
ating system and gets you ready to install
your software in minutes.

And Hardcard’s Directory Program
lets you access those programs at the
touch of a key.

Finally, since Hardcard is so much
more reliable, we can give you a warranty
that goes well beyond the usual 90 days.

We give you a full year.

Still,it’s nice to know that if anything
ever should go wrong, you can pick up
a replacement Hardcard at your nearby
authorized service center.

Hardcard is available now at major
retailers nationwide. For the name
of the one nearest you, call Plus at (408)
946-3700. Or write Plus Development
Corporation, 1778 McCarthy Blvd,
Milpitas, CA 95035.

And well give you all the directions
you need to save your PC.

*Hardeard 1s compatible with IBM PC IBM PC > T.Compag Poruble ¢ ompag Plus

AT&T PC 6300

Plus and Hardcard are trademarks of Plus Development Corporauon IBM, [BM PC
and IBM PC XT are trademarks of Internationd Business Machines C orporation
Compag Portable and € ompay Plus are irademarks of ¢ ompag Computer Corp
ATAIT PC 630 s a regastered trademark of ATAIT Inlormanion Systems. Inc

Hardcard

from Plus

Inquiry 282







CIARCIAS CIRCUIT CELLAR

BUILD AN
ANALOG-TO-DIGITAL
CONVERTER

BY STEVE CIARCIA

A 16-channel 12-bit
high-speed AID converter

It is evident that many ap-
plications for computer
controls, including energy
management, security.
and environmental moni-
toring, require measure-
ment inputs and control
outputs in quantities not easily expressed
in the 0- and +S5-volt TTL (transistor-
transistor logic) levels present in your
computer.

An energy-management system, for exam-
ple. may need to monitor a temperature
range of O to 100° C with a resolution of
0.1 degree. The thermocouple sensing this
temperature range might generate only |
or 2 millivolts per degree. A propor-
tional-drive pump motor in the same system
might require a 2.40-V set-point control in-
put to produce the proper flow rate
throughout the system.

Continuous analog systems like these are
in the real world, outside the binary logic-0
and logic-1 domain of digital computers. For
the computer to interact with the real world,
we need some scheme for translating
analog measurements to and from quan-
tized binary equivalents.

This is not the first time | have touched
upon analog-to-digital and digital-to-analog
conversion. | try to cover this topic every
three or four years so that new readers can
be brought up to speed on the basics. For

the old-timers, however. | spice up the proj-
ect with the latest whiz-bang conversion in-
terface that can be cost-effectively
produced.

The previous projects have all used 8-bit
converters. However, the overwhelming
response to the BASIC-52 computer/con-
troller (BCC-52) presented in the August
1985 Circuit Cellar has created a demand
for something more challenging. Thousands
of BCC-52 industrial and end users are ap-
plying computer control to applications that
ultimately require greater accuracy of mea-
surement.

Presently, an 8-channel 8-bit A/D con-
verter (10.000 samples per second, O to 10
Vor —5to +5 V., P/N BCC-13) is available
for the BCC-52, but many measurements re-
quire more resolution. Therefore, it's time
to dust off the old theoretical explanations
and present an up-to-date, high-speed. high-
resolution A/D interface tor the BCC-52.

First. because one is an integral compo-
nent of the other, I'll outline the basics of
D/A conversion and then go on to A/D con-
version. After a few circuit examples, I'll get

{continued)
Steve Ciarcia (pronounced “see-ARE-see-ah’”) is an
electronics engineer and computer consultant with ex-
perience in process contral, digital design. nuclear in-
strumentation, and product development. He is the
author of several books about electronics. You can
write to him at POB 582. Glastonbury, CT 06033
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into the heavy stuff. Ultimately, this
month’'s project is the design of a
16-channel (8-channel differential in-
put) 12-bit plus sign bit, =5 to +5 V.
10,000 samples/sec, BCC-52/Z8 bus-
compatible A/D converter board. In a
few months, after | have presented a
few more essential peripheral devices,
I will demonstrate the configuration

and application of a full-fledged data-
acquisition and control system based
on the BCC-52.

D/A CONVERSION

The D/A converter can be thought of
as a digitally controlled program-
mable potentiometer that produces
an analog output voltage. This output

R
mMsg R - SW1 AN BINARY “1'= SWITCH CLOSED
e BINARY "0"= SWITCH OPEN
2R
—— o 3N 2
4R w e
}—:vw——/ 3 3) —{"> Vour
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e __[Vrer _ -Vrer _-Vrer | “Veer
= Vrer VOUT‘“[ R "2k * 2R * Tar |RF

Figure 1: A 4-bit weighted-resistor DIA converter. A 4-bit word is used to control four
single-pole single-throw solid-state switches. Each switch is in series with a resistor. The
resistor values are related as powers of 2. The other sides of the switches are connected
together at the summing point of an op amp. Currents with magnitudes inversely
proportional to the resistors are generated when the switches are closed. They are
summed by the op amp and converted to a corresponding voltage.
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Figure 2: A 4-bit R-2R-type resistor-ladder DIA converter. The topology of this
network is such that the current flowing into any branch of a three-branch node will
divide itself equally through the two remaining branches. Because of this, the current
will divide itself in half as it passes through each node on its way to the end of the
ladder.
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voltage (V,) is the product of a digital
signal D, a multiplier constant K
(usually 1). and an analog reference
voltage V,.,. related by the following
equation:

V,=KDV,,,

The binary value transmitted to the
D/A converter by the computer is a
binary fraction representing what por-
tion of the full output voltage is
emitted. The fraction is multiplied by
a reference voltage, which can be
either fixed or variable. D/A converters
with variable reference voltages are
often referred to as multiplying D/A
converters, although all D/A con-
verters can be said to multiply.

In finite binary fractions, the most
significant bit (MSB) has a value of 1/2
(that is, 271), the next most significant
bit is 1/4 or 272, and the least signifi-
cant bit (LSB) is (1/2)" or 2=, where n
is the number of bits in the binary
fraction. If all the bits in the fraction
are added, the sum approaches I the
more bits in the fraction, the closer
the sum is to |. The difference be-
tween | and the approach to 1 is the
quantitation error of the digital sys-
tem. I'll discuss this later.

Different implementations of D/A
and A/D converters use different for-
mats for representing the binary
digital quantities. One basic difference
is how systems represent negative
binary numbers and negative volt-
ages; some can, and some can't.
Analog interface systems that can
manipulate positive and negative
numbers and voltages are called
bipolar converters; systems that can
handle only positive voltages and
quantities are called unipolar.

Unipolar converters chiefly use
straight binary and binary-coded-
decimal (BCD) representations of
digital quantities. Bipolar converters
use a variety of representations, in-
cluding offset binary, one’'s- and two's-
complement formats, and Gray code.
For brevity, | will limit this discussion
to converters using straight-binary
and offset-binary representations.
Later, | will get into two's-complement
representations since the converter
chip used in this project represents
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negative numbers in two's-comple-
ment form.

Offset binary differs from straight
binary only slightly. In offset binary.
a number consisting of all zeros rep-
resents the most negative possible
quantity. The most obvious conse-
quence of this is that the MSB acts as
a sign bit. O for negative values and
1 for positive. For instance, in offset
notation, the bit string 01000000 rep-
resents -64, while the bit string
11000000 stands for +64.

Frequently, offset notation is re-
ferred to as a resolution value plus
sign bit, ie.. 12-bit plus sign converter.
The sign bit, while performing as a
thirteenth bit in bipolar operation,
should not be confused with a 13-bit
converter. The sign bit can be used to
indicate only quantities above O V (in
this case. sign bit=0) or below 0 vV
(sign bit=1) and not shifted in scale.
Between —5 V and +5 V on a 12-bit
plus sign converter, there will be 8192
divisions (13 bits). However, if the con-
verter were to measure inputs only in
the range of 0 to 5 V. only 4096 divi-
sions (12 bits) can be represented. In
this project. the A/D is set for -5 to
+5 V and is therefore indistinguish-
able from a 13-bit converter between
these limits and would be 1 bit bet-
ter than a straight 12-bit converter
used to measure the same range.

The translation of digital values to
proportional analog values is per-
formed by either of two basic D/A-
conversion circuits: the weighted-
resistor circuit or the R-2R circuit. The
weighted-resistor converter is by far
the simpler and more straightforward.
This paralle! decoder requires only
one resistor per input bit.

In the weighted-resistor D/A con-
verter, solid-state switches are driven
directly from the signals that repre-
sent the digital number D. Individual
currents with voltage magnitudes
related by powers of 2 (magnitudes of
112, 1/4, 1/8. . ... 2™ are generated
and summed by connecting a network
of resistors with values of R, 2R, 4R,

2"R between the reference
voltage - V.., and the summing point
of an operational amplifier (op amp)
by means of the set of electronic

switches., After being summed, the
various currents are converted to a
voltage by the op amp. as shown in
figure 1.

While this may appear to be a sim-
ple answer to an otherwise complex
problem, this method has some sig-
nificant drawbacks. The accuracy of
this type of converter is a function of
the combined accuracies of the
resistors, switches (all switches have
some resistance). and the op amp. In
D/A-conversion systems of greater
than 10 bits resolution, the values of
the resistors become extremely large,
and the resultant current flow is
reduced to such a low value as to be
lost in circuit noise.

For example, in an 8-bit D/A con-
verter with R (the value of the resistor
for the MSB) set to 10 kilohms, the
value of the resistor for the LSB turns
out to be 1.28 megohms. With a ref-
erence voltage of 10.00 V. only 7.8
microamperes would flow into the op
amp. This current is significantly
below the response threshold of most

detected. Lowering the value of R to
100 ohms creates the opposite prob-
lem. At a reference voltage of 10.00
V. the input current to the op amp
would be 100 milliamperes. more
than most op amps can handle.

A reasonable alternative to the
weighted-resistor D/A converter is the
R-2R D/A converter, often referred to
as a resistor-ladder converter. This
type is more widely used. even
though it uses more components than
the weighted-resistor type. A simple
R-2R design is shown in figure 2. in-
cluding the reference voltage, a set of
binary switches, and an output
amplifier. The basis of this converter
is a ladder network constructed with
resistors of two values: R and 2R.

In each bit position of the network.
one resistor (2R) is in series with the
bit switch, and the other (R) is in the
summing line, so that the combina-
tion forms a pi network. This suggests
that the impedances of the three
branches of any node are equal. and
that a current i, flowing into a node

low-cost op amps and would not be (continued)
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Figure 3: A block diagram outlining a typical connection of the AD558 8-bit

multiplying DIA converter.
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through one branch, flows out as i/2
through the other two branches. In
other words, the current produced in
the network by closing a bit switch is
cut by half as it passes through each
node on the way to the end of the lad-
der. Simply stated, the position of a
switch with respect to the point where
the current is measured determines
the binary significance of the par-
ticular switch closure.

The R-2R DI/A converter is easy to
manufacture because only two
resistor values are needed. The com-
ponent stock can be reduced to one
resistor value if two are used in series
for each bit. Keeping matched resistor
values that have the same tempera-
ture coefficients contributes to a
stable design. Certain trade-offs are
required between ladder resistance
values and current flow to balance ac-
curacy and noise.

One form of the R-2R ladder circuit
is found in the multiplying D/A con-
verter. This type of converter, which
utilizes external-variable analog refer-
ence voltages, produces outputs that

are directly proportional to the value
of the digital input multiplied by this
reference. Functionally, this type of
converter is available as current- or
voltage-output types. The current-
output devices are faster and less
complex because they do not include
additional output-amplifier stages.
Therefore, they cost less than voltage
types.

An economical 8-bit multiplying D/A
converter is the Analog Devices
AD558. Shown in figure 3, it contains
an 8-bit latch, R-2R ladder network,
reference-voltage source, and output
amplifier. The AD558 can run on a +5-
to +15V power supply and can be
jumper-selected for O- to 2.56V or 0-
to + 10V ranges. Using a separate op
amp, you can configure an offset con-
verter or modify the output of the
range.

The AD558 can be used as a trans-
parent D/A converter by holding the
chip-enable and chip-select lines con-
stantly low. However, it was primarily
designed to be bus-operated and ap-
pear as a write-only location in mem-

ANALOG D
REFERENCE

Vour DIGITAL-TO-ANALOG
CONVERTER

MSB D\
=
=

COMPARATOR | s-eir

. ) PARALLEL
Vi [l —{ > outpur
—
=
=)
MSB LSB

CLOCK CK

o SUCCESSIVE -
APPROXIMATION
REGISTER

SERIAL
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START S
CONVERSION

Figure 4: A block diagram of a typical 8-bit successive-approximation A/D converter.
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ory or /O (inputioutput) address
space. Typical connections consist of
a decoded address strobe, a write-
enable signal. and the 8-bit data bus.

A/D CONVERTERS

Virtually all high-resolution A/D con-
verters incorporate a D/A converter as
an integral component. That is why,
even though our ultimate aim is A/D,
1 always discuss D/A converters first.
Hopefully | have made you aware of
the binary-conversion process, and
you can appreciate the concepts of
resolution and accuracy.

An A/D converter changes an
analog voltage into a digital represen-
tation compatible with the computer’s
input needs. Akin to the 8-bit D/A con-
verter, an A/D converter is subject to
the same conversion rules, If you are
trying to read a 10V signal with an
8-bit converter. resolution is 1/256 of
10 V {approximately 40 mV). and ac-
curacy will be + 1/2 the LSB.

For greater resolution, more conver-
sion bits are necessary. The number
of bits does not set the input-voltage
range of a converter; it only deter-
mines with what precision the output
value is represented. An 8-bit con-
verter (either A/D or D/A) can be set
up just as easily to cover a range of
Oto +1 V as it can be to cover O to
+1000 V. Often, the same circuitry is
used with only a final amplification
stage or resistor-divider network
changed.

Note, however, that an 8-bit con-
verter with a range of 1000 V has a
resolution of only 4 V (1000/256), and
it would be useless to measure 0- to
10V signals. You can solve this prob-
lem in a number of ways. The easiest
solution is to use a converter with
more bits. A 16-bit converter, which
has 65,536 steps instead of 256,
would cover the same 1000V range
in 15-mV increments.

As a practical matter, though, a rea-
sonable price/performance ratio is
often more important than wide-
range capability. A/D conversion is
considerably more expensive than
D/A conversion, and price is directly
related to resolution and accuracy. If
you intend to read O- to 5V input
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signals and you have to be accurate
within only 35 mV, it hardly makes
sense to use a 1000V range 16-bit
converter (probably costing $5000)
when an 8-bit O- to 5V range unit
($150) would more than suffice.

The rule in choosing an A/D con-
verter boils down to “be realistic’
Assess the quality of the signal source
{(noise, rate of change of input, ground
referenced or differential, etc.) when
you choose your converter. Installing
a converter with 1-microvolt (uV) res-
olution to measure an input signal
buried in 200 mV of noise is pointless.

An A/D converter that scans therm-
istor probes and controls the ambient
temperature in a large supermarket
cannot encode video information
from an optical scanner. A/D con-
verters, much more than D/A con-
verters, are specifically tailored to an
application. Speed, accuracy, and res-
olution are variables in any converter
design, but the blending of these
choices can greatly affect the cost in
A/D conversion.

Most confusing is the variety of A/D-
converter designs. They range from
very slow, inexpensive techniques to
ultrafast, expensive ones. You get
what you pay for. The two fastest tech-
niques are flash conversion and suc-
cessive approximation.

The flash converter is just that. It
consists of a separate analog-input
comparator for each incremental
voltage it is to measure. An 8-bit flash
A/D converter has 256 comparators
with gating logic that outputs the
binary code corresponding to the
comparator triggered by the input
voltage. Flash converters are very fast
(1 million-100 million samples/sec).
but they are also very expensive.

A somewhat slower (1000-1 million
samples/sec) and more cost-effective
alternative is the successive-approxi-
mation converter. Shown in figure 4,
this type—like the binary-ramp-type
A/D converter—uses a D/A converter
in the feedback loop to compare a
calculated D/A voltage to the
unknown input voltage. In this imple-
mentation. the binary counters are
replaced with a special successive-
approximation register (SAR).

Initially, the outputs of the SAR and
the mutually connected D/A converter
are at a zero level. After a start-con-
version pulse is received, the SAR

enables its bits one at a time starting
with the MSB. As each bit is enabled.
the comparator gives an output signi-

(continued)
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fying that the input signal is greater
or less in amplitude than the output
of the D/A converter. If the D/A out-
put is greater than the input signal. a
0 is set as the value of the corre-
sponding output bit. If the D/A output
is less than the input signal, the cir-
cuit sets the corresponding bitto a 1.
The register successively moves to the
next bit {retaining the settings on the
previously tested bits) and performs
the same test. After all the bits have
been tested. the conversion cycle is
complete. An 8-bit successive-approx-
imation A/D converter takes only
eight clock cycles to complete a con-
version.

This one-to-one relationship be-
tween conversion resolution and SAR
clock counts is generally true only for
discrete-component SAR-based A/Ds.
In higher-resolution integrated-circuit
A/D converters, the clock cyclelcon-
version bit times are less distinct due
to extensive housekeeping circuitry.
Like many microprocessors with high
clock-crystal frequencies, the actual
system clock is much slower.

THE ADC1205

Figure 5 is the pin-out and block
diagram of the National Semiconduc-
tor ADC1205CC] 12-bit plus sign A/D
converter chip. It operates on a single
+5-V logic supply and 5.000V refer-
ence input to provide a 12-bit conver-

sion on O- to 5V inputs. With a
1.08-megahertz clock frequency. the
ADC1205 will do 10,000 conversions
per second (108 microseconds per
conversion).

If an additional -5- to — 15V sup-
ply is connected to V- (pin 1). the
ADC1205 will convert —5-to +5V in-
puts using a thirteenth output bit. This
MSB is the sign bit. 1t is a logic O for
positive values and logic | for nega-
tive values.

Figure 6 shows the output charac-
teristics of the converter. For O- to 5V
inputs (sign bit=0), the codes range
from binary 0000000000000 to
OI11111111111, respectively. In a 5V
range, each bit represents 0.0012 V.
or 1.2 mV resolution! If the output
of the converter were binary
0000010111100 (hexadecimal 000BC).
this would be (188)+{0.0012)=0.2256
V. Similarly. binary 0110101111000
(hexadecimal 00D78) is +4.1376 V.

Negative inputs are represented ir.
two's-complement binary. For O- to
—5Y inputs (sign bit=1), the codes
range from binary 1111111111111 to
1000000000000, respectively. The
output code for negative values is
represented as the magnitude of the
difference from the unknown input to
-5V and not its distance from zero.
An output code of 1000010111100
(100BC) is —({5.00)—(188)+(0.0012))=
—4.7744 V. Similarly, 1110101111000

-
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Figure 6: ADC1205 output characteristics.
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{10D78) is —((5.00)—{3448)+(0.0012))=
-0.8624 V.

Under computer control, the con-
version is relatively easy. At each
reading. determine the absolute value
of the 12-bit number by multiplying
it by 0.0012 V. If the sign bit is a 0.
add a plus sign to your calculation,
and you have a positive output of that
magnitude. If, on the other hand. the
sign bit is a 1, subtract that value from
5.0 V and append a minus sign. You
can see that watching the sign bit is
important, and this is not as simple
as offset binary.

One further consideration before
presenting the entire schematic is the
concept of single-ended and differen-
tial inputs. There is a significant dif-
ference between them. Most low-cost
multichannel A/D converters have
single-ended inputs.

All converters have a V... and a V.
input. In a single-ended A/D con-
verter, the V,,.. line is connected to
ground. Therefore, all measurements
are referenced to a common ground.
Even if an 8-channel muitiplexer
switches inputs to the V.. line, all
readings are referenced to a single
ground, and voltages from two dif-
ferent systems cannot be monitored
simultaneously uniess their grounds
are connected. This is often not the
case. and conditions called ground
loops result. Many of you no doubt
remember “smoking” an early-genera-
tion oscilloscope by accidentally view-
ing the hot side of the AC line while
referenced through the line cord to
the other side (even today | still use
an isolation transformer on my
scopes).

Another consideration is trying to
measure voltages that are not neces-
sarily relative to ground. Perhaps
resistor R,. in figure 7 is a thermistor,
and we wish to read the voltage drop
across it to determine temperature. A
single-ended A/D converter could not
be connected directly across R,. if
both the circuit and the A/D converter
have the same ground without short-
ing out one of the resistors. To read
the thermistor, you would have to
separately read the voltages at points
B and C and subtract them. Further-
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more, unless you manually move the
probes, the only way to do it is to in-
crease the number of channels on the
A/D converter. Hence, the prolifera-
tion of multichannel single-ended A/D
converters.

Unfortunately. measurements refer-
enced to ground often contain noise
and power fluctuations from other
components in the circuit. It is far bet-
ter in some applications to simply
measure the voltage between two
points in a circuit irrespective of
ground. Such a measurement is
termed “differential* For lack of a bet-
ter example, think of this as the two
probes on a digital voltmeter (DVM).
If the meter is battery-operated, it is
completely isolated from ground, and
the two probes measure absolute
potential between them. Only when
the V.- probe is physically connected
to the circuit ground are the readings
then single-ended and ground-refer-
enced.

The ADCI1205. while being powered
from ground-referenced power sup-
plies, has analog input lines that are
isolated from ground. These two lines
are like the two probes on the DVM.
In a multichannel single-ended A/D
converter, only the V,,. line is multi-
plexed. The V,,- line is attached to
ground. In a differential-input multi-
channel A/D converter, both the V,,.
and V,.- lines are multiplexed, and
neither is tied to ground. To read
across R,.. the V,,. line is attached to
point B. and the V., line is connected
to point C (in industry parlance, V,,.
is V,, High and V,,. is V.. Low).

The ADCI1205 is a 12-bit converter
designed to attach directly to an 8-bit
microcomputer bus. The system com-
municates with the chip as memory-
mapped 1O through the TS (chip-
select bar) and RD (read bar) WR
(write bar) signals. An additional
STATUS (status bar) line is used as a
signal to start conversion or check
conversion progress.

The 12 bits and sign are read as 2
successive bytes. Data is right-justified
with the most significant byte
presented first (the 4 MSBs of the first
byte all have the value of the sign bit).
A second read to the chip automati-

cally presents the least significant
byte. The three possible interactions
are given in table 1.
Communicating with this chip may
look complicated, but it is much less
so than you might think, especially if
you are operating the converter in
BASIC. I will demonstrate it shortly.

THE BCC-30 16-CHANNEL A/D
CONVERTER BOARD

When you invent things, you get to
name them. | called the BASIC-52
board the BCC-52. Since this A/D con-
verter board is BCC-bus-compatible,

I've decided to call it the BCC-30
(other more appropriate numbers are
unfortunately taken). See photo 1. The
schematic of the BCC-30 is shown in
figure 8.

The configuration of the BCC-30 is
as a bus-compatible peripheral device
to the BCC-52 and the BCC-11 Z8-
based computer/controller rede-
signed from the original presentation
in July 1981. See photo 2. Both units
and a number of expansion boards
I've designed over the years share a
common 44-pin bus sometimes called

(continued)

+4v

Vin HIGHD— Vi +

SINGLE-ENDED
INFUT

A/D
ViN=

Vin HIGH —— Vint
Vin LOWD——Vin=

lr AGND

AGND

DIFFERENTIAL
INPUT

Figure 7: Comparison of single-ended versus differential input connections.

Table 1: The three possible interactions with the AC1205 A/D converter chip.

CS RD WR STATUS

o 1 1 0
0o o0 1 1
o 0 1 0

Status-word format:

Reset data-byte counter and start
converson.

Read data. First byte is sign and 4
MSBs; second byte is 8 LSBs.

Read status word.
Bit 0 — High indicates conversion
Bit 1 — High indicates conversion

Bit 2 — High indicates next byte is

Bit 6 — High indicates conversion

Function

complete and data ready.
compiete.

8 LSBs. Low indicates next
byte is sign and 4 MSBs.

still in progress.
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the "Z8 Bus” but more properly called
the MMZ8 bus. Nothing is unique
about the signals on this bus except
perhaps their pin designations. it is a
multiplexed address/data/control bus
primarily oriented to 8-bit computers
(16-bit address and 8-bit data).

The BCC-30 A/D board looks to the
computer as a single address at any
one of 128 predefined (jumper-
selectable) locations. it can be con-
figured either as 16 independent
single-ended-input channels or 8
differential-input channels. Single-
ended or differential operation is
determined by the placement of
jumpers JP1-4 and is therefore not
under program control. The data byte
sent by the computer to the board ad-
Photo 1: Prototype of the Circuit Cellar 16-channel 12-bit plus sign A/D converter ~ dress defines which channel the input
board. multiplexer is set for.

ICs 2, 3, 4, and 5 decode A8-Al4
address bits to produce CS for the
ADCI1205 chip and latch data directed
through buffer IC7 into the multi-
plexer address latch (1C6). The jumper
positions selected in the schematic
locate this address at B80OO hexadec-
imal (47104 decimal). The 4 LSBs of
this register control the input multi-
plexer while the fifth bit (b4) sets the
STATUS level control line to the
ADCI1205.

Running the A/D board in BASIC is
straightforward and consists of four
sequential operations: set multiplexer
address and reset A/D. start conver-
sion, read most significant byte, and
read least significant byte. While the
status of the A/D is available as an
output, a conversion takes only 100
microseconds and therefore could
never be seen in BASIC (reading the
status will be necessary if you are tak-
ing 10.000 samples/sec in an assem-
bly-language program. however). It is
simple enough to start the conversion
and then go back immediately and
read it since it will always be com-
pleted.

Executing an XBY(47104)=18 in
BASIC will load hexadecimal 12 into
the address latch (the XBY() com-

Photo 2: The BCC-30 A/D board is bus-compatible with the BCC-52 controller mand in BASIC-52 is like PEEK and
foard. The BCC-30 A/D prototype and BCC-52 are shown plugged into a backplane ~ POKE in other BASICs). This cor-
for use together. responds to a multiplexer address of

2 and a status bit set to a logic 1
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(reset). Resetting the status bit starts
the conversion with an XBY(47104) =
2. The 2 bytes are then read as Al =
XBY(47104):A2 = XBY(47104). The
most significant byte/least significant
byte counter automatically incre-
ments on the successive reads. Sum-
marizing, to read channel #2 (board
address B800 hexadecimal). we ex-
ecute code as outlined in figure 9.

Al and A2 can then be combined
to produce the desired output. I refer
you to listing | for that procedure,

As mentioned earlier, four jumpers
(IP1-4) decide whether the function of
the A/D is 16-channel single-ended or
8-channel differential. All four
jumpers are moved together, and all
must occupy either the single-ended
or differential jumper positions
together. Each MUX08 (IC9 and 10)
multiplexer is an 8-channel JFET-type
analog switch. While CMOS (comple-
mentary metal-oxide semiconductor)
switches might function in the circuit
{and be about a tenth the cost). their
1/O-transfer characteristics are not
adequate for a 12-bit converter. The
variations in resistance with input
signal level would surface as measure-
ment errors and instability. JFET multi-
plexers are specifically designed for
this application and have very flat
response curves.

Four bits from the multiplexer ad-
dress latch (1C6) are directed through
the jumpers to the multiplexer control
lines. In the single-ended position. V.-
of the ADCI205 is physically
grounded. and the two MUXO08s se-
quentially address 16 input signals
through it to the V... When they are
in the differential position, however,
address line D is disabled, V.- is
removed from ground, and both V..
and V,,. are switched through the in-
put multiplexers. A differential input
on channel #2, for example, would
have V,, highon IC9 pin 6 and V,. low
on ICIO pin 6 (setting channel #10
when using differential mode will
enable channel #2 instead).

The remaining areas worth com-
menting about are the reference
voltage and input protection. For a
12-bit A/D to be worth anything, it
must have a precise, stable reference

voltage for its internal D/A. In the
BCC-30, the 5V reference is supplied
from an LM336-5 voltage reference
chip. Additional diodes and a trim pot
allow it to be precisely set at 5.000 V
with virtually no temperature drift.
Only a positive reference is required,
even though the converter measures
negative voltages as well.

The only “"gotcha” in using the
ADCI205 is input protection. While it
measures +/— 5V inputs, levels above
or below +/- 5.3 V may damage the
device. Ore method of protecting the
inputs is through clamping diodes
and current-limiting resistors. Using

these techniques. | have connected
V.. and V.. to a voltage source that
will shunt damaging inputs away
before they exceed 5.3 V. Unfor-
tunately, if these diodes are con-
nected to +/- 5 V, they will not begin
conducting until +5.6 V and -5.6 V.
respectively (germanium diodes with
similar speed and power capabilities
are much more expensive). | have
chosen the least painful alternative by
providing +/- 4.7V Zener-generated
sources to the clamping diodes that

will start conducting at 5.3 V.
Presently, only a 100-ohm series
(continued)

BASIC Command
XBY(47104) = 18

XBY(47104) = 2

A1 = XBY(47104)
A2 = XBY(47104)

Function

Set multiplexer channel #2 and set status
line high to reset A/D converter.

Retain multiplexer channel setting and set
status line low to start conversion.

Read first (most significant) byte.
Read second (least significant) byte.

Figure 9: Series of BASIC-52 statements used to read channel #2 of the BCC-30.

BCC-30.

10 CLEAR

Listing 1: A sample BASIC-52 program to read and display channels 0-7 on the

20 REM READ AND DISPLAY A/D CHANNEL 0-7
30 REM SINGLE-ENDED OR DIFFERENTIAL

40 REM -5-TO +5-VOLT INPUT
50 REM
60 REM

70 N=47104 : REM BOARD ADDRESS
80 REM STATUS BIT IS BS - LOGIC 1 1S RESET
90 FOR A=0TO 7 : REM DO ALL CHANNELS 0-7

PRINT CHR(18),CHR(27),“Y" : REM TERMITE — HOME AND CLEAR SCREEN

XBY (N)=A+16 : REM RESET A/D AND SET MULTIPLEXER CHANNEL

D1=XBY(N): D2=XBY(N): REM READ 12 BITS AS TWO SUCCESSIVE WORDS

A(A)= —1+R+((D1+256)+ D2) : REM SAVE NEGATIVE READING IN ARRAY

100 GOSUB 160 : REM READ A CHANNEL

110 NEXT A :REM NEXT CHANNEL

120

130 REM DISPLAY ARRAY HOLDING CHANNEL 0-7 READINGS

140 PRINT USING (#.###),A(0).A(1).A(2),A(3),A(4).A(5),A(6).A(7), 'VOLTS"

150 GOTO 20 : REM DO IT ALL AGAIN

160

170 XBY(N)=A : REM CLEAR STATUS BIT TO READ DATA

180

190 R=0.0012207 : REM VOLTS PER COUNT

200 IF D1> =240 THEN GOTO 230

210 A(A)=R+((D1+256)+D2) : REM SAVE POSITIVE READING IN ARRAY

220 RETURN

230 D1=255-D1:D2=255-D2: REM ADJUST D1 & D2 FOR
TWO'S COMPLEMENT

240

250 RETURN
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( 1-800-826-0843 )
Tie
CompuTeR BARN

Super Low Prices on Micro Computers and Accessories

MODEMS/DATA
COMMLUNICATIONS PRINTERS
CASE/RIXON Price ANADEX List Price
LDM 710 Limited DP-6500 $ 1595
Distance Modem § 220 DP-90018 829
LDM 720 Limited DP-95001A 929
Distance Modem 410 DP-950018 865
DCX 815 Stat Muiti- DP-96258 1029
DCp)l(e)t(ﬂoS' g‘-:‘on 950 DATASOUTH
Multiplex or 8-Port 1400 PP1:80 col. PC
TA208 A/B 4800 bps Parallel 595 385
Modem Dial-Lease PP2-157 Col. PC
Line 1400 Parallel 845 475
R96FP 9600 bps DIABLO
Modem Fast-Poll 1375 630 API (Letter
R96 9600 bps Modem 1250 Quality) 2095 1395
R212A Intelligent 630 APIECSEXS 2295 1595
Modem 300/1200 bps 350 D25 25 CPS
R212 Executive 212 420 18M PC 745 535

R208 4800 bps dial up 900
R1224 300/1200/2400

P101 80 CPS 80
COL Dot Matrix 499 355

bps v.22 bls $50 P12CQt 150 CPS
DCX 812 4 Port Multi- 80 COL Dot

plexor 1030 Matrix 699 495
ARK/PARADYNE Cail for pricing on
All Models call accessories and other

ilable printers.

PRIENTlcE , available printers.
Multiplexors ca
Bell 20T Compatible CANON

Modem 315 = LASER PRINTER =

Bell 212A Compatible LBP-8A1 Laser

P212 SA Stand Alone 395 Beam 3495 2595

P212 RM Rack Mount 315  Canon BJ 80 Bubbie

212 TCM SA Stored 35 Jet Printer 599 449
Directory 6 Call for other available

212 TCM RM Rack Canon printers and
Mount 5588 accessories

P212 ST Auto
DialiAuto Answer 275

TRIMODEM
Stand Alone 750 SYSTEMS AND

TRF'.MOKDSM oo TERMINALS
ack Mount
Low priced, refiable,
V.22 0-300/600/11200 ergonomic design.
Rack Mount 635
Stand Alone 555 WYSE  Mfr. List  Price

BELL 201C Compatible
P 201C SA Stand

WYSE 50 § 595 § 410
WYSE 50+ 695 525

Alone 595 WYSE 75 795 539
P 201C RM Rack WYSE 85 799 $75
Mount $15 WYSE 350
BELL 208 A and B COLOR 195 875
P 208 AB Sand alone 1115 WYSE 30

P 208 AB Rack mount 1035 NEW 399 332

CCITT V29 Compatible ‘“WYSE-1100-1

9600 A/B SA Dial or (360K PC) 1765 1159
leased line 9600 bps 1725 ~ WYSE-1100-2 o
9629 leased line (Same as or
Syncronons 9600 ;bg%vi‘a""go SU&M

W

bps modem 1350 disk) 3265 Pres

WYSE 500

{Green mono-

chrome) 230 160
WYSE 600

(Color KGB) 730 505

W DEALS

ADDS VIEWPOINT

TELEVIDEO
PC's and Display Terminals

COLOR Mfr. List  Price
TERMINALS $ 735  pPM WORK.
VISUAL TATION §1995 § 1160
COMMUTER PC 'Tvs lsolt? :
256K, 2 DRWILCD PLUS PC 2595 1795
SCREEN 1850 -1y 1605H
VISUAL EXP MEMORY 375 PLUS PC 3995 2588
VISUAL 102 TV 1605
TERMINALS 695 CPC 2995 2120
VISUAL 241 TV 1 H 459 295
TERMINALS Wy :g;st:ONALs oo
VISUAL 50 TERMINAL 499 380
TERMINALS 525 1y 910+ VIDEO
VISUAL 55 DISPLAY
Vl;ﬁirlstgts 650 TERMINAL 699 455
TV 914 699 520
TERMINALS 995 Tv 922 pEC
NEC 8810 55 CPG VT220 COMP 995 715
(USED) SERAL PTR 1400 "0} 899 639
TV 925 995 689
TV 925E
SAFT, ELGAR, SURGE ERCONCT = s
SUPPRESSORS AND TV 955 693 425

STANDBY POWER

CIRCUIT CELLAR

SUPPLIES *Systems are I1BM PC
Compatible

200 vor Power ST r1BM PC XT* Compatile
Sup‘:)ly e 595 419 Registered trademark

400 Volt Power 18M Corp.
Supply 795 559

Si Si 149 10§

Posar Uina Call for free
Conditioners Call for specs catalogue
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resistor is used in each input line to
dissipate any input overvoltage. The
ADCI1205 converter has about a 50-
kilohm input impedance so this extra
resistance is unnoticeable. The series
resistance can be increased further for
more protection, but the temperature
drift of this resistor adds errors to the
system. The quantity of error depends
upon the signal source impedance.

Frankly speaking. 1 would much
rather have added a clamped-output
op-amp stage, but it would have been
very expensive. Remember. we are
talking about I-mV signals and 20
parts per million maximum permissi-
ble temperature drift. It hardly makes
sense to add an op amp with a 30-mv
offset and 200 ppm temperature drift
combined with piles of who-knows-
what discrete components moving in
all different directions. Low-drift, low-
offset. high-speed op-amp circuits are
expensive.

It would be easy for me to simply
provide an untried schematic of a
typical protection circuit, but, as a
practical matter, a properly designed
and tested circuit with no offset or
drift would have been a bigger proj-
ect than the whole A/D board. | sug-
gest that you simply try to limit your
input range to +5 to -5 V. Half-watt
100-ohm series resistors will protect
the inputs up to +/— 12 V.

While faster diodes might eventually
be required in the clamping circuits
shown, they are reasonably priced
and adequate protection for normal
use. No one wants to pay what it
would take to guard against all pos-
sible circumstances. Only an idiot
would try to measure the voltage
across the tips of an arc welder with
this board.

CONCLUSION

The price/performance of A/D con-
verters is a balance of speed and res-
olution. There are $200 4-bit 100
million samples/sec A/D chips and
$9.95 12-bit 2 samples/sec units (I
won't bother to tell you how much 12
bits at 100 million samples/sec would
cost). In environmental systems that
have slowly varying conditions, speed
is not as important as accuracy. Room

temperature, for example. doesn't
change so fast that you need to sam-
ple it 500 times a second. The ac-
celerometers on a shake table, how-
ever. may need to be sampled 20.000
times a second for accurate G-force
event records.

The BCC-30 has more than enough
performance for most data-acquisi-
tion situations and will be finding a
home in industrial control applica-
tions along with the BCC-52.

CIRCUIT CELLAR FEEDBACK
This month's feedback is on page 403.

NEXT MONTH
I'll build a multichanne!l audio/video
multiplexer. @

The following items are available from

The Micromint Inc.

25 Terrace Dr.

Vernon, CT 06066

(800) 635-3355 for orders
(203) 871-6170 for information

1. BCC-30. 12-bit plus sign. 10,000 samples/
sec. inputrange: —5to +5 V. 16-channel A/D
converter board.

assembled and tested . . . . BCC-30, $197
2. BCC-13, 8-bit, 12,000 samples/sec, input
ranges: 0 to 10 V or -5 to +5 V. 8-channel
A/D converter board.

assembled and tested . . . . BCC-13. $140
3. BCC-99 manual set. Includes all user's
manuals and schematics for BCC-52. BCC-11,
and BCC-21 computer/icontrollers and all cur-
rently available expansion boards, including
serial, parallel 110, AC/DC power 1/O, and
those listed above. Shipping weight 5 Ibs.

o Wy & NneiaP O 0 BCC-99, $29.95

All the units above are bus-compatible with
the BCC-52, BCC-11, and BCC-21 computer/
controllers. All units come complete with
user's manual

Please include $4 for shipping and handling
in the continental United States, $10 else-
where. Connecticut residents please include
7.5 percent sales tax.

Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in book form from BYTE
Books, McGraw-Hill Book Company, POB
400. Hightstown. NJ 08250.

Ciarcia's Circuit Cellar, Volume 1 covers articles
in BYTE from September 1977 through
November 1978. Volume 11 covers December
1978 through June 1980. Volume 111 covers July
1980 through December 1981. Volume IV
covers January 1982 through june 1983.
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to move
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TheXerox Ao
4045 Laser CP

Adesktop
laser printer

that's also
a copier.




ucing
raphy.

About twenty-five years ago something
happened that changed the world of
information forever.

Xerox introduced the first plain paper

with a totally unique dual personality.
For one thing, it’s a sophisticated laser

printer. It can print up to ten pages a

minute. Which is ten times faster than

copier, an achievement that brought standard office printers.

xerography into almost And while other desktop

every office. 1=%-121),C=1(e) @ printersserve primarily one
Since then, for more than workstation at a time

a decade, Xerox has been the Xerox 4045 Laser CP is

applying the power of laser technology  designed to accommodate four.

in high speed computer printing systems.
Systems that produce superb documents
of unsurpassed quality. Quickly, quietly
and cost effectively.

Now, through this process which
we've named Lasography, Xerox has
come up with a revolutionary product
that lets smaller offices and work groups
enjoy these benefits, too.

Introducing the Xerox 4045 Laser
Copier Printer.

It's the desktop copier/laser printer

All at the same time.

Not only that, but with the Laser CP’s
graphics capabilities you can merge all
the forms, logos, texts and signatures you
want printed and produce documents
that anyone would be proud of.

But as we said before, the Laser CP
has a dual personality. It doubles as a high
quality convenience copier.

The Xerox 4045 Laser CP is only
one example of what Lasography has to
offer your office, remote or distributed

XEROX® and the number names are trademarks of XEROX CORPORATION.
FOR MORE INFORMATION ON XEROX LASOGRAPHIC PRINTERS

CIRCLE 390 ON THE READER SERVICE CARD.

data processing environments.

Because Xerox is already planning
ways to apply Lasography toward an even
wider selection of products.

All of which will put your office exactly
where it belongs.

Light years ahead.

Call 1-800-TEAM-XRX, ext. [79 for
information and product demonstration.

Piease send me more information on Xerox Lasography.
The 4045 Laser CP
The complete line of Lasographic printers.

Send this coupon to
Xerox Corporation, PO. Box 24, Rochester. NY 14692

NAME ~ TITLE

CONPANY

ADDRESS

STATE  ZiIP PHONE

If you can't wait. call
1-800-TEAM-XRX, ext. 179
B (1-800-832-6979. ext. 179) T
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Integrated software

with macros

and an

Intelligent Assistant

Editor's note: The following is a BYTE prod-
uct preview. It is not a review. We provide
an advance look at this new product because
we feel it is significant. A complete review will
follow in a subsequent issue.

is a new product from

0 & Symantec (see “In Brief”
on page 122) that integrates word pro-

cessing and file management with a
full macro facility and an effective
natural-language interface, your “In-
telligent Assistant.” The database and
word-processing modules include
data merge, comprehensive report
capabilities. and context-sensitive
help, but it is the Assistant that
distinguishes the software. With it, you
have the option of addressing the
database intuitively and quickly by
entering ordinary English phrases and
sentences. You can carry on a conver-
sation about the data in your data-
base, to find forms, to ask questions
of the database, to view or print
reports, to run predefined reports, to
perform calculations on the data, or
to change the information in the data-
base. And with macros, you can
speed requests by defining keys as
commonly used words and phrases.
You can thus bypass the more formal
searching, reporting, and updating
procedures in most database applica-
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tions and in Q&As own database
module,

YOUR INTELLIGENT ASSISTANT
The Assistant has a built-in vocabulary
of over 400 words (see table 1 for a
partial list), and it automatically learns
field names and the contents of the
database. If you desire, you can also
train your Assistant to comprehend
your parlance in eight quick lessons.
By so doing. you can increase the
number of words that the Assistant
understands and provide for much
more personalized sessions.

From the Assistant's main menu
(see photo 1) you can get acquainted
with your new helper through a series
of short help screens (and you can
rename it to your liking—I chose the
name Duncan), you can elect to train
or retrain the assistant, or you can ask
it to do something.

A SAMPLE SESSION
Let's follow a session with the sample
database, Realty, which contains ad-
dresses and descriptions of 47 bed-
and-breakfast units in the United
States. The fields include owner's
name, address, number of beds,
number of baths, rent, amenities,
type, and commission.

After loading in the database, the
Assistant asks you to type your re-
quest in English (see photo 2).

Me: Where can | get a room?
Duncan: Shall | do the following?
Create a report showing the address,
city, state, zip, and bed from all the
forms?

The bottom of the screen presents my
options. For example, you can dump
the output to the screen or to a

printer, edit individual forms, or focus
the search further. Let's try something
a bit more practical.

Me: Are there any units for rent with
more than 1 bed and a pool?

After 10 seconds on an IBM AT, with
Duncan highlighting its progress
through the sentence, it responds:

Duncan; Shall | do the following?
Create a report showing the monthly
rent and the address and the city
from the forms on which the bed > 1
and the amenities include “pool”
sorted by monthly rent?

I'm not sure why it sorted by rent,
but | got the information | requested.
The report included 17 units sorted
from the highest to the lowest rent.
Finally, | tried another approach.

Me: Show me the forms for the units
with between 2 and 5 baths.
Duncan (7 seconds later): Shall I
Select and view the forms on which
the bath is > =2 and < =57

It's hard not to be impressed. The
Assistant answers many “Are
there. . " questions with “Yes, press
return to see the forms” and “"How
many. ..’ questions with a numeric
answer. You can perform calculations,
ask follow-up questions. ask to see
specific forms, ask date-related ques-



BY JON R. EDWARDS

tions ("Who was hired after June 1.
1985?"), and sort. With a larger data-
base, you might want to find the aver-
age number of beds in Boston, sort
the cost of condominiums with two
beds and a bath, or view the list of
owners with last names beginning
with "D

And you can also use the Assistant
to create or delete forms. For exam-
ple. you could type “Fill in a new form
with 5 Main Street in the address
field” or "Delete all forms with no ad-

ply. To modify a form, try “Change
Paul John's street address to 5 Main
Street,” or “Increase all rents by $5.°

Clearly. the possibilities are limitless,
but | did have some problems. The
Assistant tended to be a bit unforgiv-
ing with my typographical errors. It
does permit you to edit or define
words that it does not understand, but
it does not have a built-in spelling
checker to offer possible interpreta-
tions of your entry. Moreover, after
you have corrected your error, it

quest at the beginning, not where it
encountered the problem. And if you
are well accustomed to databases,
you may long for faster access to the
data. The File module, which | de-
scribe in detail later, permits more
conventional inquiries. Although 1
found that by truncating my requests
("3 beds” or “sort beds by state”) and
by using abbreviations that the Assis-

(continued)
Jon R. Edwards is a BYTE tecanical editor.
He can be contacted at POB 372, Hancock,

dresses” and the Assistant will com- begins its interpretation of your re- NH 03449,
Display Calculate Search/Sort Edit Adjective Comparative Superlative .
display add alphabetical blank big above biggest
find difference containing enter low larger least
get divide descending erase many less littlest
list average and change few below bottom
make bottom ascending create great biggar fewest
print count before define high greaier greatest
report half early expunge much littler lowest
run cut begin celete large fewer highest
search increase excluding new small lower maximum
show decrease between empty little higher largest
table maximum fewer remove more minimum
mean find replace over most
minimum first set smaller smallest
multiply get under top
percent greater
plus higher
product including
quotient increasing
raise last
ratio late
remainder least
subtract lower
sum not
total or
twice order
recent
reverse
search
start
through
top
under

Table 1: A list of some of QEAs built-in vocabulary sorted into categories.
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Q&A

tant understands ("WNIC" for “with
no identification columns’), | got
reports and got to the data quickly

TEACHING YOUR ASSISTANT
One other problem was easy to solve.
I asked about “radar ranges” but dis-

IN BRIEF

Name
Q&A

Type

covered that Duncan only understood
“microwaves,” the precise entry in the
amenities field. Immediately, however
Duncan gave me an opportunity to
look at all the words in its dictionary
and to define the new word as a
synonym for the term it knew. You can

Integrated software, including word processor, database manager, report generator,
and a natural-language query system. Works with single flat data files.

Manufacturer
Symantec Corporation
10201 Torre Ave.
Cupertino, CA 95014
(408) 253-9600

Price
$295
$349 with a 256K-byte RAM board

$50 trade-in policy for some database managers

Format
Three 5Y%-inch floppy disks

Computers

IBM PC, XT. AT or compatibles with a mini

disk drives. A hard disk is preferred.

Keoort

mum of 512K bytes of RAM and two

S o o
TR

Sept 38 1985, Version 0.58,

b

Photo I: The Q&A main menu

165 A
Symantag
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just as easily delete a synonym from
the list. Alternatively, you can tell the
Assistant to "Define ‘radar range’ as
microwave’” or try more complex
synonyms like “Define ‘home' as ‘ad-
dress, city. state’” One of the nicest
features is using synonyms to define
reports. For example, if you enter
Define ‘bedsort’ to be ‘address, state,
zip code, and rent, sorted by bed:”
you could later enter “bedsort in
Massachusetts:

Formal schooling for your Assistant
is only slightly more involved. but by
conducting the lessons, you can per-
sonalize your relationship with the
Assistant (see photo 3). The eight
lessons involve teaching the Assistant
about the database You can identify
units of measure, words that general-
ly describe the purpose and nature of
the database, words that are general-
ly synonymous with each field name,
and fields that hold locations, names
or values. You can also specify the
default columns that you want dis-
played in every report.

Two lessons are more advanced.
One teaches adjectives to the Assis-
tant. For example, you could define
“young” as a low age, or “rich” as a
high income. In each case, the adjec-
tives would apply to a specific field,
allowing the Assistant to make judg-
ments like younger (“Who is younger
than Jackson?") youngest, richer, and
richest. The final lesson allows you to
associate verbs with particular fields,
For example, by associating “earn”
with a salary field, you could ask the
Assistant "Who earns more than
$30,000%" The Assistant has provision
for learning irregular verbs.

INTEGRATED MODULES
Q&A contains four other integrated
modules, Write, File, Report. and Util-
ities. You select the module you want
from Q&A's main menu. All of the
modules use the screen format and
menu structure of pfs:File,
Write provides a comfortable worgd-
processing environment as well as
merge printing.” From the main Write
menu. you can define a new or edit
an existing document: set page di-
(continued)
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AMAZING ! our NEW 2.5 MB PC-AT MEMORY BOARD
ACTUALLY ALLOWS YOUR AT TO RUN UP TO 30% FASTER

The memory in your IBM PC-AT, as
well as the AST Advantage!™, Tecmar
Maestro™, and other AT memory boards
require three clock intervals per memory
cycle to pertorm the same operation that
the Cheetah Card™ can accomplish in
only two!

Other memory boards must wait one
full clock interval because their memory
is too slow — one-third of the time is lost!

The Cheetah Card™ runs "NO WAIT
STATE.” Programs running in our memory
run much faster. Up to a tull 30% faster.
(It's not possible to achieve a full one-third
gain because of 1/0 operations, etc.)

Cheetah International, Inc.

107 Community Boulevard, Suite §
Longview, Texas 75606 USA

TELEX: 510-600-4578 CHEETAH

AST Advantage ! TM is o registered trademark af AST Research Inc. Tecmar MaestraTM is a registered trademark af Tecmar. Inc

Inquiry 58

You purchased an AT tor speed. Do
you really want to install @ memary board
that makes the AT run slow? Of course
not!

For the first time, you now have a
clear choice. You can choose a product
that costs more, runs slower, and comes
with less guarantee.

Or you can choose the 2.5MB Cheetah
Card™ that allows the AT to perform up
to 30% faster, comes with a full 3-year
limited wasranty, and retails for less than
our competition!

$945
$195

2.5MB Cheetah Card™
TriComPlys™

Now that you have a new stopwatch
go by your local computer store and
time the new Cheetah Card™. And while
you are there — take a look at our ver-
satile 3 serial, 1 parallel TriComPlus™ 170
board.
1f your local dealer does not yet have
the Cheetah Card™, then we will ship UPS
PREPAID — direct to you. Purchase either
the Cheetah Card™ or the TriComPlys™
and test them for up to 30 days! If you are
not 100% satistied, simply return ship
C.0.D. tor same day full refund!

CALL TODAY

1-800-CHEETAH

(1-800-243-3824)
TEXAS: 1-214-757-3001
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mensions, margins, and type size;
clear a document from memory; print
the document; or use three DOS func-
tions (copy. delete, and rename). Write
saves text in ASCII; therefore, you
could. if you desire, use your favorite
editor and only then make use of

Q&As merge capabilities. Nonethe-
less, Write is full-featured. In addition
to most conventional features. like a
range of block moves, headers and
footers, integrating ASCI! text within
existing documents, and adequate
printer support. Write includes on-

Shall I do the following?

Photo 2: Using the Intelligent Assistant.

ped ;|
Lable 1V

Photo 3: The third lesson for the Assistant

wner's First Name:
Propertd lype .
Slate
b3l esperson
br apes | Crowave .
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screen page breaks, macros, word
counts, context-sensitive help, a limit
of approximately 30 pages of text per
document, and line and box drawing.
You can also customize commands in
a default file. You can save a per-
sonalized default file in different direc-
tories for different kinds of docu-
ments. Windowing, footnoting, and
columnar commands are the only
conspicuous features that are missing,

Write does not work directly with
the Intelligent Assistant, but you can
use the merge capabilities to insert
Q&A data into Write documents. You
need only place *field name* within
the text to access the data, and there
are a variety of text-formatting com-
mands to smooth the printing of
merged documents. To print the docu-
ment, you select Print at the main
Write menu. You can then select
among several options, including the
selection of the database to be used
the number of pages and copies, line
spacing. and justification.

You can use File, a full-featured
database, to build single flat files for
use with the Intelligent Assistant or to
search for and retrieve data directly.
From the main File menu. you can
design (or redesign) the database, add
data, search. update, mass-update,
copy. delete. and print. Forms can be
up to 10 screen pages long: each
screen page contains 21 lines, or three
screen pages per 8%- by ll-inch
sheet. You can have up to 1980 char-
acters per field, 2400 fields per
record. and up to 16 million records
per file. Each field can be up to one
screen in length. You can sort (ascend-
ing and descending) on up to 25 fields
and index on up to 120 fields. Field
types include text, number, money,
keyword, date, hours, and yes/no

File's procedures are more conven-
tional and formal than the Intelligent
Assistant's, but for data entry and
some reports, you will undoubtedly
prefer its options. Within File, you can
add punctuation and symbols, you
can perform date and time arithmetic,
and you can include programming
statements (including IF. . THEN
IF.. . THEN. . ELSE, AND, OR, NOT

continued)
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OVER $2000 WORTH OF NEW

CAPABILITIES FOR YOUR
COMMODORE 64

"OR $599° W9%

The Spartan™ is the Apple™ Il + emulator for your Commodore 64™ that will open
up a whole new world of hardware and software for youl Imagine adding these
features to your Commodore 64™ for the Spartan™ price of $599: [] Apple™ i +
hardware and software capabilities [] 64K RAM expansion [] “our

software selectable Commodore 64™ cartridge slots [_] non-dedicated 8-bit ey R
parallel port [] standard audio cassette deck capabilities for your C-5¢™ — e
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capabilities is over $2200.00* -— but the Spartan™ gives you much, mucn
morel By building on your investment in your Commodore 64™— an
excellent introductory computer — you create a wtole new system
with both C-64™ and Apple™ Il + capabilities. There is a whole other
world out therel The huge selection of Apple™ Il + hardware and
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Commodore Elecironics Lid. ondior Commodore Business Machines, Inc. Apple™ It + is @ (663-8527)
trademark of Apple Computer ifig. Sportan™ Is a frademark of Mimic Systems inc. ond has
no assoclation with Commodore Electronics or Apple Computer Inc. The Spartoms™ is
manutactured by Mimic Systems under license granted by AIG Electionics inc of
Victorio, B.C. Conada.
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and INT) to update fields conditional-
ly or to control the order of data en-
try. You can customize field-specific
help screens to provide context-
sensitive aid in entering the data, a
useful feature when fields restrict data
in some way. You can also use colors,
shading. and underlining. perhaps to
set off the current field or the field

labels. Lookup tables let you construct
and edit a table of values; you could,
for example, construct the table to
hold relevant tax information for dif-
ferent states or countries. Entries in
the table cannot exceed 69 charac-
ters. The Print feature is also more
versatile than the Intelligent Assis-
tant's. For example, like most data-

we design and distribute high quality,
serious appiication software for the

1BM PC, XT, AT and all MS-DOS compatibles. cm———

arity

Why your next generation of products
should use our 5th generation tools.

rity’'s integrated family of programming
A tools allows you to combine software

written in Arity/Prolog.” the best of the
fifth generation languages, with Arity SQL. the
best of the fourth generation languages, and
with conventional third generation languages
such as C or assembly language to build your
smarter application.

You can use Arity/Prolog to build expert systems
using the Arity Expert System Development
Package. Or to build natural language frontends.
Or to build intelligent information management
systems, Arity/Prolog lets you build advanced
technology into your vertical applications
package.

And more . ..

That's not the whole story. Arity’s products are
all designed to be fast, powerful, serious. Each
of our products contains unexpected bonuses.
Such as a one gigabyte virtual database inte-
grated into Arity/Prolog. The most powerful of
its kind on a PC.

Quality First. Then Price.

In order to be the best, we had to prove it to
our customers. Our tradition of quality software
design is reflected in ¢very product we sell.
Quality first. Then price. And we always pro-
vide the best in customer support.

Our products are not copy protected. We do
not charge royalties. And we offer generous
educational and quantity discounts on every one
of our products.
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If we are new to you, we do not ask that you
trust us, You have to try us to know that we
keep our promise on commitment to guality and
reliability. Try us by using our clectronic
bulletin board at 617-369-5622 or call us by
telephone — you can reach us at 617-371-2422,

Or fill in this coupon. Whether you order today
or not, let us send you full descriptions of our
integrated family of Arity products.

Pleasc completc thin form 10 place sour onder andAw oo
detatied inforrrainon
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Shipping Address
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3358 Baker Avenue Concord, MA 01742
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base managers. File allows you to
print mailing labels and to design and
reuse specialized forms.

The Report module extends your
reporting capability. From the main
Report menu, you can design or re-
design a report; print; set new head-
ings; and rename, delete, or copy files.
Like other report applications, Report
sorts (up to 16 columns in ascending
or descending order) and arranges
the data from the database into a
screen or printed display. Report
allows you to do calculations and sub-
calculations on or within columns; to
specify where you want page breaks;
to include page numbers, headers,
and footers; and to derive up to four
new columns from existing data. You
may want to create a report based on
keywords or have several invisible col-
umns that are not printed but that
permit special sorting or particular
derived columns.

From the main Utilities menu. you
can import and export data and install
a range of printers to support Q&A's
advanced printing features. You can
import data, or append data to the
end of existing Q&A files, from either
pfs:File or IBM Filing Assistant. To im-
port data in DIF (Data Interchange
Format) or ASCII. or from Lotus 1-2-3
or Symphony files, you must first have
or prepare a Q&A file exactly match-
ing the form template of the imported
file. Menus guide you carefully
through the process.

You can define a macro anytime
within Q&A. or edit existing macros
in the Write module. Pressing Shift-F2
brings the Macro Menu box to the
bottom of the screen. with options to
define, retrieve, save. and clear
macros. Use them within the modules
to set up your working environment,
to perform common operations, or to
ease tasks like printing or retrieving.
Use them with the Assistant to per-
sonalize your relationship further. You
could, for example, use macros to
hasten the typing of your requests.
Macro aficionados will appreciate the
Escape key. which immediately stops
the playback of the macro.

Q&A, which is written in C and ma-

(continued)
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There's a Familar Face
Behind the New Name

rket. That's because for the first time in
to the US.—tactory direct. 26 ditterent

NANAO MONITORS. The name is new to the Americe
history, a huge new line of computer monitors is avai
models offered in three series, bringing you a range tures broader than any other. Color
resolution from 480 dots x 200 lines up to 720 dots x 4 - _Fh.scanning from 15.75 to 24.75
KHz. But the truth is that Nanao has been around for along tnme For over a decade we've supplied
OEM's worldwide, designing and manufacturing monitors recognized for their outstanding
performance and reliability. Now that same quality, selection and value is yours—right tfrom

the source. Nanao. The old standby with a new name.

NANAO

NANAO USA CORPORATION
373 G. Vintage Park Drive

Foster City, California 94404

Phone (415) 341-7055

Distributor Inquiries Welcomed




Now you can have the perfect word for
your thought in seconds without taking
your fingers off the keyboard. WORD
FINDER is the electronic thesaurus that
becomes an extra function inside your
word processor. Whenever you give the
command, WORD FINDER reads the word
the cursor is on and pops open a window
of synonyms. Pick one, and the new word
replaces the old, automatically. WORD

FINDER provides 90,000 synonyms for over 9,000 words, nearly twice
that of other thesaurus programs. Yet, WORD FINDER uses only 27K of
RAM and keeps all the synonyms in a 157K file that can be kept on any
disk drive. (A new, even larger database with 150,000 synonyms for
15,000 words will also be available in December, 1985.)

WORD FINDER will quickly help you make your point eloquently,
clearly and concisely. So put pizazz (punch, sizzle, flair) in your writing
by putting WORD FINDER in your word processor, today.

WORD FINDER works inside most popular word processors,* and it’s
fast and easy to install. Just ask a writer:

WORD FINDER is an affordable adjunct for whipping (flogging, thrashing) your
prose into shape quickly and efficiently, without leaving the document file

you're working on.

ertmg (Consultants®

2 Drvision of Microlyhes inc *

| Call 1-800-828-6293
Techniplex Center, Suite 466
East Rochester, NY 14445
inNY 716-377-0130
| Available from your local dealer through

SoAsEL

—David Obregon, PC Magazine WRD

*WordStar, WordStar 2000, Multimate, Word Perfect, Pfs:Write,
Microsoft Word, IBM Writing Assistant, Easy Writer I,
Framework, Volkswriter Deluxe, OfﬁceWriter, and Palantir,
WORD FINDER is also available for WordStar on CP/M.

FINDER
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Rush me WORD FINDER for §79.95. O visa

(Add $2.50 shipping; NY residents add sales tax) D MasterCard
Exp. {0 Check

Card Number Date. /— [Qcoo

Name Phone

Company

Address
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Word Processor Computer/Op System
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chine language. requires an 1BM PC,
XT, AT, or compatible with a minimum
of 512K bytes of RAM (random-access
read/write memory) and two disk
drives. Hard disks are clearly prefer-
able for storing and accessing large
databases. The suggested retail price
is 5295, or $349 packaged with a
256K-byte RAM board. Symantec will
also provide a $50 trade-in for your
commerciat‘database software. The
Q&A package includes substantial
easy-to-follow documentation, a func-
tion key template, a quick-reference
card, and four disks, which include a
tutorial and a sample database.

CONCLUSION
Much research on natural-language
query processing is centered on ac-
cessing data from relational data-
bases in a multiuser, networked en-
vironment. Q&A draws from the re-
search, though the software manipu-
lates only single flat files and has no
multiuser or networking capabilities.
There are other natural-language
database products for the microcom-
puter market (see "CLOUT and
SALVO" by George Bond. October
1984 BYTE, page 279). but most are
either front ends or have much more
restrictive features than Q&A. With full
integration, macros. and an Intelligent
Assistant capable of searching and
sorting as well as updating the data-
base. Q&A may go far in attracting
users who are tired of the program-
ming-like formalism often required to
retrieve data and organize reports.
Nonetheless, natural-language
query systems have inherent limita-
tions. Processing the query takes time.
It may be hard for some to justify the
time required to teach the Assistant,
and individual expert users will un-
doubtedly be better served by raw
programming power. And Q&A is not
the ultimate natural-language prod-
uct, since it doesn't support relational
queries and isn't meant for use in a
multiuser environment. Still. with the
Intelligent Assistant, you can effective-
ly explore the relationships in your
data without having to grumble about
database syntax. Q&A gets the job
done in an enjoyable way. m
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PROGRAMMING PROJECT

A SIMPL COMPILER
PART 2: PROCEDURES
AND FUNCTIONS

BY JONATHAN AMSTERDAM

Procedures and functions are a boon for programmers,

but they're tricky to compile

Last month, ! described
the construction of a
compiler for the high-
level language SIMPL.
but 1 omitted any de-
scription of the part of
the compiler that han-
dles procedures and functions. This month,
I'll fill that gap.

The SIMPL compiler | wrote translates
SIMPL, a Pascal-like language, into VM2
assembly language. VM2 is a hypothetical
computer that | wrote a simulator for in
“Building a Computer in Software” (October
1985 BYTE. page 112). | described an as-
sembler for VM2 in my November 1985 ar-
ticle (page 112). The routines—my collective
term for procedures and functions—of
SIMPL are similar to those of Pascal, except
that a value is returned from a function
using a RETURN statement rather than by
assignment to the function name. The syn-
tax of routines is presented in figure I, and
a SIMPL program using a function can be
found in listing ta.

THE CHALLENGE OF ROUTINES

What makes compiling routines so difficult?
Listing | shows a SIMPL program that
calculates the factorial of a number, using
a function called fact. The factorial of a non-
negative integer nisn*(n-1)*(n-2)~. . . »
1. The fact function is recursive; it says that

the factorial of n is equal to n times the fac-
torial of n— 1 and that the factorial of O is
defined to be |. To see what has to be done
to compile this program, first consider what
the run-time behavior of the program ought
to be. The following four things have to be
done when calling fact.

1. When the statement WRITE(fact(n)} is ex-
ecuted. control has to transfer to the code
constituting fact.
2. The argument n has to be passed to the
function. Somehow, the actual parameter.
the value of n in the call to fact. must be
connected (or bound) to the formal param-
eter, n. that appears in the function
definition.
3. It is necessary that fact return to the
proper place in the main program and that
its result be made available. A function call
should act as if it were replaced by its result
in the program text. If the call to fact pro-
duced the result 6, the program should
behave as if the call to fact were simply
replaced by the number 6, yielding the
statement WRITE(6).
4. Storage has to be found for fact's local
variable, temp.

(continued)
Jonathan Amsterdam is a graduate student at the
Massachusetts Institute of Technology Artificial In-
telligence Laboratory. He can be reached at 1643
Cambridge St. #34, Cambridge. MA 02138.
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To handle the control transfer. a sim-
ple BRANCH instruction will suffice.
If we provide fact with a return
address—the memory address of the
instruction just after the call—fact will
know where to branch to when it's
finished. That takes care of transfer-
ring control.

How about storage allocation? One
solution, often used in FORTRAN
compilers, is to allocate enough space
with each procedure or function to

hold that routine’s arguments and
locals, plus an additional word of
storage for the result of a function. In
this case. three words would be
allocated: one for the argument n,
one for temp. and one for fact's return
value. The compiler would assign
these memory locations while compil-
ing fact; it would remember them in
the symbol table and use them to
generate references to the argument,
local. and return value.

routine  ::=proc | func

proc

func

formals  ::=( <decl ;> decl)

.. =PROCEDURE id {formals} ; {vars} <routine> block;
:=FUNCTION id {formals} : type ; {vars} <routine> block;

Figure I: The syntax of SIMPL routines. A block is a list of statements surrounded
by BEGIN and END: a decl is a variable declaration; and vars indicate the keyword
VAR followed by one or more decls. Curly braces around an item indicate that the
item is optional. Angle brackets indicate zero or more repetitions of the item are

permitted.

Listing I: (@) A SIMPL program
for calculating the factorial of a
number. (b) VM2 assembler code
generated by the compiler from (a).

(a)

PROGRAM factorial;
VAR n:INTEGER;

FUNCTION fact(n:INTEGER):INTEGER;
VAR temp:INTEGER,;
BEGIN
IFn = 0THEN
RETURN 1,
ELSE
temp : = fact(n-1);
RETURN n+temp;
END;
END;

BEGIN
READ(n);
WRITE(fact(n);

END.

(b)
BRANCH factorial
n 0
fact:
SETSP 1
PUSHL 03 n
PUSHC 0
EQUAL
BREQL L1
PUSHC 1
FRETURN 1
BRANCH L2
L1
PUSHL 0.3 n
PUSHC 1
suB
CALL fact, 1
POPL 0, -1 temp
PUSHL 0,3 ;N
PUSHL 0, -1 temp
MUL
FRETURN 1
L2:
PUSHC 0
FRETURN 1
factorial:
RDINT
POPC n
PUSH n
CALL fact, 0
WRINT
HALT
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This design is simple and elegant.
Unfortunately, it does not handle
recursion. Because this scheme
assigns a fixed amount of memory to
each routine, it implicitly assumes that
a routine can use only one set of
arguments and locals at a time. Each
time a routine is called recursively, a
new invocation is set up using the
same code but different values for the
arguments and locals. In the simple
scheme above, the values of the first
invocation of a recursive routine will
be overwritten by the values of the
second invocation.

It is necessary to allocate new mem-
ory locations each time a recursive
routine is called. But it's impossible
for the compiler to predict the
amount of storage a recursive routine
might need. because the compiler
can’t determine how many recursive
calls of a given routine would occur
when the program is run. Therefore,
this storage allocation must take place
at run time, not compile time. You
need to decide at compile time how
to reference the arguments and locals
of the routine and compile the refer-
ences into the code for the routine.
How can this be done?

ACTIVATION RECORDS
The solution to this problem involves
a data structure called an activation
record, which is a contiguous region
of memory that contains all the vari-
able information needed for a rou-
tine's invocation. It holds the argu-
ments, locals, and a space for the
return value for functions. it also holds
the return address and some pointers
to other activation records I'll
describe later. All the activation
records for a given procedure have
the same format, but their contents
differ from invocation to invocation.
The run-time behavior of a program
with routines is as follows: Each time
a routine is called, storage for a new
activation record is allocated. After
the activation record is allocated, it is
filled with the values of the arguments
passed by the call and with the return
address. Control then transfers to the
called routine. When the routine
{continued)
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The Sperry PC/IT has twice the basic memory
of the IBM machine, and exg‘ands to a whopping
5MB (2MB more than the AT). And it has 33%
more hard-disk capacity than the AT.

The Sperry PC/IT is also faster. Process-
ing speed is 45% faster. About a third faster
for disk access.

So you can store more data, process it
faster and retrieve it more quickly. All of
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Listing 2: (a) A SIMPL program
illustrating nested routines.

(b)) VM2 assembler code generated
by the compiler from (a).

(@

PROGRAM P:
VAR a, b:INTEGER;

PROCEDURE @
VAR b, c:INTEGER;

PROCEDURE R;
VAR b, d:INTEGER;

BEGIN { R
b= 3
d:= 3
WRITE(' \ n','R","'
IFc > 1 THEN
=Cc-1,

.a,b,c,d);

G

R;
END:;
END;

BEGIN { Q }
b:= 2;
cCi=2
R;
WRITE('\ n",'Q".""'
END;

,a,b,c);

BEGIN {P}

a:=1

b= 1

Q;

WRITE( \ n','P"""," *a,b, \ m');
END.

(b)

BRANCH P
a 0
b: 0
RO:

SETSP 2

PUSHC 3

POPL 0, -2 ;b

PUSHC 3

POPL 0
PUSHC

WRCHAR
PUSHC R
WRCHAR
PUSHC
WRCHAR
PUSHC
WRCHAR
PUSH a

L1

WRINT
PUSHL .
WRINT
PUSHL
WRINT
PUSHL
WRINT
PUSHL
PUSHC
GREATER
BREQL
PUSHL
PUSHC
SuUB
POPL
CALL

RETURN

SETSP
PUSHC
POPL
PUSHC
POPL
CALL
PUSHC

WRCHAR
PUSHC
WRCHAR
PUSHC
WRCHAR
PUSHC
WRCHAR
PUSH
WRINT
PUSHL
WRINT
PUSHL
WRINT
RETURN

PUSHC
POPC
PUSHC
POPC
CALL
PUSHC

WRCHAR
PUSHC
WRCHAR
PUSHC
WRCHAR
PUSHC
WRCHAR
PUSH
WRINT
PUSH
WRINT
PUSHC

WRCHAR
HALT

]

@3

BYTE - JANUARY 1986

returns, the storage for the activation
record is deallocated.

How are references to arguments
and locals handled? Instead of wiring
an absolute address into the routine’s
code, the compiler generates an off-
set from the current activation record.
The offset is added to the address of
the current activation record to get
the address of the variable being ref-
erenced. Since all activation records
for a given routine have the same for-
mat, a given offset will pick out the
same variable regardless of the in-
vocation.

The current activation record is ref-
erenced with a new register | have
added to the VM2 machine. This reg-
ister is called the frame pointer (FP).
The FP always points to the current
activation record. Each time a routine
is called, VM2 needs to save the cur-
rent value of the FP and set the FP to
point to the new activation record. It
is convenient to save the old FP in the
new activation record. When the rou-
tine returns, VM2 sets the FP back to
the old value. These manipulations
ensure that the FP always points to
the activation record of the routine
currently being executed.

A new activation record must be
allocated on each call of a routine,
and it should be freed when the
routine returns, otherwise all the
machine’'s memory would eventually
be consumed. Activation records can
be allocated on a stack—the same
stack VM2 uses for almost everything
else it does—and can be freed by sim-
ply popping the stack. In fact, another
name for an activation record is a
stack frame. from which the name
‘frame pointer’ comes. You may re-
call from my discussion of stacks in
“Building @ Computer in Software"
that pushing and popping involve lit-
tle more than incrementing and de-
crementing the stack pointer. You
could hardly hope for a more simple
and efficient storage-allocation
scheme.

NESTED ROUTINES

The scheme for compiling routines as

outlined so far does not handle
(continued)
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SIMPLs feature of nested routines.
Take a look at the SIMPL program in
listing 2a, which makes use of nested
routines. It illustrates how you can
place the definitions of other routines
between the local-variable declara-
tions and the body of a routine, just
as you can place routines between the
global-variable declarations and the
main program body. Nesting affects
the scope or visibility of identifiers,
that is, which identifiers—variables
and routine names—are available to
different parts of the program. Let us
define the lexical level of a point in
the program as its depth of nesting.

declared at lexical level O, variables
local to procedure Q are at lexical
level 1, and variables local to pro-
cedure R are at lexical level 2. Then,
the rules governing scope in SIMPL
are easily stated: A routine has avail-
able to it all identifiers declared in the
routines that enclose it and none of
the identifiers declared in routines
nested within it. Furthermore, if two
identifiers have the same name, the
one at the highest lexical level is the
one that is visible to a routine.
Running the program in listing 2a
results in the following output:

In listing 2a., global variables are R: 1323
I LOCAL m I
+ . 4 -
s LoCAL 1 LOW MEMORY

RETURN ADDRESS

STATIC POINTER

DIRECTION OF
STACK GROWTH

OLD FP

ARGUMENT n

HIGH MEMORY

ARGUMENT 1

Figure 2: The structure of an activation record for a routine with n arguments and m

local variables.

SP

OLD FP

SP

OLD FP

£\

L

ACTIVATION
RECORD
FOR R

LOW MEMORY

ACTIVATION

RECORD

FOR R DIRECTION OF
STACK GROWTH

ACTIVATION

RECORD HIGH MEMORY

FOR Q

Figure 3: The structure of the stack when Q calls R and then R calls itself showing

the static (SP) and dynamic (FP) pointers.
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R: 1313
Q: 121
P: 11

Procedure R. being the innermost
procedure, can access the global
variable a: the variable ¢, which is
local to procedure Q: and its own
local variables b and d. R can also call
both itself and the procedure in which
it is nested, Q (R does not call Q in
this example). Q cannot access any of
R's variables, but it can access a and
its own locals. and it can call R. The
main program can access only global
variables and can call Q. The variable
b provides an example of how
variables with the same name hide, or
shadow, one another. Each of the
three occurrences of b in the program
refers to a different variable. The ap-
pearances of b within R and Q refer
to local variables of those procedures
and have the values 3 and 2. respec-
tively. The occurrence of b in the main
program refers to the global variable
b. and its value is I.

R's access to ¢ causes a problem for
the routine-calling scheme 1 outlined
above. If ¢ were a global variable, it
would be accessible directly by name:
if it were local to R. it could be found
at some fixed offset from the FP. But
cis neither local to R nor globally visi-
ble from P. I have not indicated how
such nonglobal noniocal variables can
be accessed.

Before 1 proceed to the solution,
note that at the time it is accessed by
R. the variable ¢ must be residing
somewhere on the stack because, by
the visibility rules discussed above, Q
has to be called before R can be: it
is only from within the definition of
Q that R is visible at all.

You may recall that the activation
record for R contains the value of the
FP for R's caller. In this case, R's caller
is Q. so the old FP is a pointer into
Q's activation record. It would seem
you need only follow the old FP to get
to nonlocal nonglobal variables.

This will not work, however, because
other routines besides Q can call R;
in particular, R can call itself. In this
case, the old FP for the second in-
vocation of R points to the activation
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record for the first invocation of R, not
to Qs activation record. so following
the old FP would not get us to Q. but
merely to another copy of R. We
would need to follow the chain of
frame pointers back twice to get to Q.

STATIC POINTERS

In essence, the problem with follow-
ing the FPs to find nonlocal nonglobal
variables is this: The saved FPs in-
dicate the dynamic structure of the
program, its run-time behavior: who
calls whom. To find variables, the so-
called static structure is needed: who's
defined inside whom.

The solution | have adopted is to
maintain a static pointer (SP) in each
activation record in addition to the
value of the caller's FP (sometimes
called the dynamic pointer). The SP
always points back to the most recent
activation record of the routine in
which the current routine was de-
fined: for instance, the SP in R’s ac-
tivation record always points to an ac-
tivation record for Q. regardless of
who called R. The activation-record
format for a routine with n arguments
and m local variables is shown in
figure 2. Figure 3 illustrates the struc-
ture of the stack when static and
dynamic pointers are used. Note that
it is sometimes necessary to follow
several static pointers to get to the
desired variable. For example. if a pro-
cedure S were defined inside R and
accessed the variable c. the SPin S's
activation record would be followed,
leading to an activation record for R;
then, R's SP would be followed.
leading to the desired activation
record for Q. The number of static
pointers to follow is the difference in
lexical levels between the point of call
and the callee.

CALLING MECHANISM IN ACTION
Now that all the pieces of the routine-
calling scheme have been described,
let's put them into place by seeing
what happens when the program in
listing 2 is executed. You may want
to glance at figure 4 during this
discussion.

The main program begins by calling
Q. First, the current value of the FP

is pushed. followed by the SP and the
FP is set to the current value of the
stack pointer. Since Q is called from
the main program, it is not necessary
to save the FP on the stack or to com-
pute the SP. but | do it anyway since
it's easier to implement this calling
mechanism if a call from the main
program isn't treated as a special
case. Next, the return address. which
can be calculated from the value of
the program counter at the time of
the call, is pushed onto the stack. and
the computer branches to the begin-
ning of Q (see figure 4a).

Q begins by pushing two zeros
onto the stack. This serves to allocate

a word on the stack for each of Q’s
local variables and at the same time
to initialize those variables to 0. The
body of Q begins execution by setting
its local variables, b and ¢, to 2. Then,
R is called by the same mechanism
as before: First, the FP is pushed onto
the stack. the SP is computed by fol-
lowing the chain of static pointers as
many times as the difference in lex-
ical levels between the point of call
and R, and the value of the FP for the
activation record at that place in the
stack is pushed. Since the definition
of R is at the same lexical level as the
body of Q. no static pointers need be

(continued)

(a)

LOW MEMORY

RETURN ADDRESS FOR Q
._/'
SP FOR Q

DIRECTION OF
STACK GROWTH

OLD FP FOR Q

HIGH MEMORY

(b)

RETURN ADDRESS FOR R

SP FOR R

OLD FP FOR R

Q'S LOCAL VARIABLE ¢

Q'S LOCAL VARIABLE »®

RETURN ADDRESS FOR Q

SP FOR Q

OLD FP FOR Q

(c)

RETURN ADDRESS FOR R

SP FOR R

OLD FP FOR R

R'S LOCAL VAR'ABLE 4

FP

R'S LOCAL VARIABLE b

RETURN ADDRESS FOR R

SP FOR R

OLD FP FOR R

Q'S LOCAL VARIABLE ¢

Q'S LOCAL VARIABLE b

RETURN ADDRESS FOR Q

SP FOR Q

OLD FP FOR Q

Figure 4: The run-time behavior of the program in listing 2. See the text for details.

JANUARY 1986 * BYTE

137



PROGRAMMING PROJECT

followed. and the FP value for Q is
pushed as the SP for R's activation
record. FP is then set to the stack
pointer. the return address is pushed,
and control transfers to procedure R
(see figure 4b).

After pushing and initializing its
local variables, R executes its WRITE
statement, then tests the value of Qs
local variable c. Since Q set ¢ to 2,
the statements within the IF statement
are executed. First, ¢ is decremented,
then R is called recursively. To begin
the recursive call on R. the FP is again
pushed onto the stack and the new
SP calculated. Now, since this activa-
tion record for R is one lexical level
deeper than R’s definition. a single SP
is followed: this leads back to Q's ac-
tivation record. so the FP value for Q
is again used as the SP for this second
invocation of R. Note that although
the activation record for each invoca-
tion of R has a different value for the

1. Pushes the current FP

2. Computes and pushes the SP

3. Pushes the return address

4. Branches to the address. *)
PROCEDURE call;
BEGIN

pushWord(framePtr);

framePtr : = stackPtr:

branch;
END call;

(" Follows the static-pointer chain. *)

VAR fp:address;
n:CARDINAL;
BEGIN
fp .= framePtr;
FOR n:= 1 TO num DO

END;
RETURN fp;
END followSP;

PROCEDURE branch;
BEGIN

END branch;

“
Listing 3: The Modula-2 source code for the SIMPL CALL statement.

old FP. they have the same value for
the SP. Next, the FP is set to the cur-
rent value of the stack pointer, the
return address is pushed, and control
transfers to the body of R for the sec-
ond time (see figure 4c).

In the second invocation of R, R's
local variables are pushed onto the
stack and then the WRITE statement
is again executed. R tests ¢, but this
time it is not greater than 1, so the
code within the IF statement isn't ex-
ecuted. The return process is the in-
verse of the call: The stack pointer is
set back to where it was before the
call, and the FP is restored to its old
value. At this point, the stack again
looks as it does in figure 4b.

Now that the second invocation of
R has returned, the first invocation
can also return. (The stack now ap-
pears as in figure 4a) Then, Q ex-
ecutes its WRITE statement and
returns, and finally the main program

(* CALL takes two arguments, the address to branch to and the difference
in lexical levels. It does the following things:

(* save current FP *)

(" use the difference in lexical levels (2nd arg) to set the SP )
pushWord(followSP(CARDINAL(memory[programCtr + 1 D)3
(* FP will point to return address *)
pushWord(programCtr + 2); (* return address *)

PROCEDURE followSP(num:CARDINAL):address;

fp .= address(memory[fp + SPoffset|);

programCtr : = address(memory[programCitr});
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does a WRITE and the program ends.

What I've just described differs in
two minor ways from the scheme as
I originally presented it. First, al-
though for reasons of conceptual
simplicity | described the activation
record as being allocated all at once,
it in fact is allocated piecemeal, a
push at a time: the arguments (al-
though in this example there were
none), the FP. the SP. and the return
address. Second. it's somewhat more
convenient for my purposes to have
the FP point to the middle of the ac-
tivation record instead of to the begin-
ning. This means that some offsets
from the FP will be negative and
others positive.

SOME NEW INSTRUCTIONS

A compiled program's code would be
long and messy indeed if it had to
worry about every manipulation of
static pointers and activation records.
Instead. I'm going to push all this
complexity down into the virtual
machine, VM2, and hide it behind five
new VM2 instructions.

The first and most complicated is
CALL. which takes two arguments:
the memory address of the beginning
of the routine’s code and the dif-
ference in lexical levels between the
caller and callee. it performs all the
operations necessary when one rou-
tine calls another: saving the return
address and FP on the stack, setting
the SP. setting the FP register, and
branching to the routine. Because
CALL is so complex, | have provided
the Modula-2 source code for it in
listing 3.

The instructions PUSHL and POPL
are used to access all but global vari-
ables; the "L is for “local” They each
take two arguments: the difference in
lexical levels between the variable and
the accessing routine and the offset
of the variable. Each follows the chain
of static pointers a number of times
equal to the difference in lexical levels
and then uses the offset to access the
variable. PUSHL pushes the value of
the variable onto the stack; POPL
pops the top of the stack into the vari-
able.

(continued)
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Two instructions, RETURN and
FRETURN., handle returns. Both take
one argument, the number of words
of actual parameters (arguments)
pushed onto the stack by the caller
They need this value to determine
where to set the stack pointer.
RETURN merely sets the stack
pointer to where it was before the call,
effectively popping the activation
record off the stack. FRETURN (func-
tion return) first pops the top of the
stack, which should contain the value
to be returned by the function, then
resets the stack pointer as with
RETURN. and finally pushes the
returned value back onto the stack

To get a sense of the code gen-
erated by my compiler, you may want
to look at listings 1b and 2b; they
show the compiler's output for listings
la and 2a, respectively.

COMPILER ISSUES

Paradoxically, I have spent nearly all
the second part of the compiler proj-
ect describing a mechanism that is im-
plemented in VM2. Of course. the
mechanism would have been unnec-
essary were it not for the peculiar
problems that arise in compiling high-
level languages with nested pro-
cedures and functions. But it is now
time to move to the compiler proper.

The basic action of the compiler
when it sees a routine is as follows:
First. the routine name is entered intc
the symbol table. Then, the list of for-
mal parameters is parsed; each formal
parameter is entered separately into
the symbol table, and the whole list
of formals is attached to the routine’s
symbol-table entry as well to aid in
checking calls to make sure they sup-
ply the right number and types of
arguments. If the routine is a function,
its type is then parsed and placed in
the routine’s symbol-table entry. Next,
the local variables are parsed and
entered into the symbol table. The
compiler's routine-compiling pro-
cedure then calls itself recursively to
handle any nested routines.

Finally, the body of the routine is
compiled. The compiler first outputs
a label, which is the routine’s name.
Then, the code to place the local vari

ables onto the stack is generated. | do
this by outputting a PUSHC 0 instruc-
tion for each local; as | said earlier
it has the effects of allocating a word
on the stack and initializing the vari-
able to 0. Lastly. the code for the
body is generated. In SIMPL, if no
RETURN statement is executed in a
procedure, that procedure returns
after its last statement is executed; to
handle this, the compiler needs to
generate a RETURN instruction after
the code for the procedure. Functions,
on the other hand, have to return
values explicitly. It should be an error
if they don't.

A few things are needed to
embellish this basic compiling pro-
cess. First, the compiler needs to
remember the lexical level at which
each identifier in the program is de-
fined. It does this by means of a
counter. lexicalLevel, which starts at
0, is incremented whenever a routine
definition occurs, and is decremented
when the compiler has finished com-
piling a routine. Each time a routine
name or variable is defined, the cur-
rent lexical level is stored with it in its
symbol-table record. In order to get
the visibility of routine names right,
the counter must be incremented just
after the routine name is seen but just
before the formals are. Formals are
treated as being local to the routine
in which they occur.

Second, formals and locals need to
be given offsets from the FP. If you
take a look at the form of an activa-
tion record in figure 2, you'll see that
the first local variable is one word
below where the FP points to, so it
should be given an offset of —1. The
second local should be given an off-
set of —2, and so on. Things are a bit
more tricky with formals. however.
The compiler handles the arguments
in a routine call from left to right
pushing the first argument onto the
stack first. Hence, the first argument
will be farthest from the FP so it
should have the highest offset. To
assign offsets to formals, the compiler
must read them all in first, count how
many there are, then go back through
them and assign the offsets. Because

(continued)
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of the way I've set up the activation
record. the last argument—the one
closest to where the FP points—will
have an offset of 3

One final consideration is that after
the compiler is done with a routine
all identifiers local only to that routine
should be removed from the symbol
table. This is so t