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Theyre fast. Theyre dependable.
And they seldom, if ever, complain.

We'e talking, of course, about all
the powerful business software that works
in The Macintosh™Office. Our family of
integrated office products that, we believe,
will revolutionize the way business
does business.

And apparently, more than a few
people agree
with us.

Leading
software devel-
opers have
already written
more than 350
programs for
The Macintosh
Office. And

Just as Macinfosh makes individuals

there are hun-
dreds Of Others ﬂIuci;1/09;1”8/71%%;%;‘7?5){11«'/1’1)//_)-
on the way. Jor workgroups of 5 to 25.

But more impressive than the sheer
number of programs for The Macintosh
Office, is the sheer ease with which
you can use them.

Thanks to Macintoshs windows,
icons, pull-down menus and mouse tech-
nology, every Macintosh program works
the same way. Learn one, and youlve
learned them all.

Which means youll have a lot more
time to do the one thing youve probably
been too busy to do:

Your job.

“duaileble Spring 1985. © 1985 Apple Compudter, Ine. Apple. the Apple
logo, MacProject and MeacTerminal are trademarks of {pple Coni
puder; Inc. Macinutosh is a rademuark licensed to Apple Compuder;
Inc. For an authorized Apple dealer nearest you el (800)
538-9696. i1 Cuico, cull (800 ) 268-7796 or
(800) 268-7637.
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16-Bit
Networks

Intercontinental Micro is shipping
solutions today for all your S-100
BUS 16-bit and PC network needs.

Our products have always featured
Direct Memory Access, Memory
Management and Vectored Priority
Interrupts to give you the fastest
networks possible, bar none.

Of course, we also offer a complete
line of 8-bit and interface/controller
products as well as the sophisticated
TurboDOS™multiuser operating system.

For complete networking solutions
and years of experience call Inter-
continental Micro today.

GPZ-186-

8MHZ 80186, 2 sync or async serial
1/0 channels 20 parallel I/0 lines,
256K RAM expandable to 1 megabyte,
onboard floppy disk controller.
GPS-186-

10MHZ 80186, 4 sync or async serial
110 channels, 20 parallel I/0 lines,
256K RAM expandable to 1 megabyte.
GPS-16X-

8MHZ 8086, 256K RAM expandable
to 1 megabyte, 2 sync or async serial
I/0 channels, 20 parallel I/0 lines.
LANPC-

Allows IBM PC/XTs™ PCs or compat-
ibles to integrate into TurboLAN,
ARCnet™ and S-100 BUS networks.
LANjr-™

Provides cost effective true multiuser

PCir™ networks with simpie installation.

Intercontinental |
Micro Systems

il

4015 Leaverton Ct., Anaheim, Ca 92807,
(714) 630-0964, TELEX: 821375 SUPPORT UD
TurboDOS is a Trademark of Software 2,000 Inc.

1BM PC, XT & PCjr are Trademarks of [ntemational
Business Machines.

TurboLan is a Trademark of Intercontinental
Micro Systems. ARCnet is a Trademark of Datapoint.
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EDIT-ORIAL

BYTE'S READER POLL

Each month, several hundred BYTE
readers vote in the reader poll called
the BOMB (BYTE's Ongoing Monitor
Box). We've done little to call atten-
tion to the poll but wish to do so now
to urge increased participation. We
take the BOMB results seriously.
Besides awarding modest prizes to
the writers whose articles win the
most votes, we try to interpret the
BOMB results in a way that will help
us develop and choose articles that
win the applause of BYTE readers.

Admittedly, several hundred votes
from a circulation of 400,000 are
neither a random sample nor a large
one. We want to encourage you to
vote on this month's articles to in-
crease both the size and the signifi-
cance of the BOMB results and to
help us keep BYTE attuned to your
needs.

The great majority of you have
never voted in the BOMB and prob-
ably have never noticed the num-
bered list of articles published at
the back of the magazine

N 4
<

- b

between the Unclassified Ads and the
Reader Service index. The numbers
on the list identify the articles for
voting purposes. The ballot itself is
one page further along, on the Reader
Service card. Beneath the area where
you circle Reader Service numbers to
obtain information about advertised
products, a smaller set of numbers
lets you circle numbers to rate this
month's articles. The ballot asks you
to rate each article as excellent, good,
fair, or poor. We assign weights to all
these ratings to identify the best-liked
articles.

Steve Ciarcia and Jerry Pournelle
are, of course, frequent winners of the
BOMB, as are articles about major
new personal computers. We do
sometimes have surprises. A survey
of statistical software scored very well,
as did two articles examining the state
of Soviet computers and electronics—
Ruth Heuertz's look at Soviet micro-
processors (April 1984) and Leo

2 R ¢

Bores's account of the Soviet Apple
clone, AGAT (November 1984). We
didn't realize how broad the appeal
of statistics would be or how power-
ful people’s curiosity about Soviet
products, topics which lack the most
important criterion of interest turned
up in our reader research—emphasis
on new technology.

Results that surprise us might not
surprise you. Voting in the BOMB is
the best way to keep us abreast of
your interests and needs. We urge you
to take a minute each month to make
your opinion heard. We'll be listening
when you do.

THE LONG-AWAITED

BYTE INDEX

Finally. An index to the 1983 and 1984
issues of BYTE is now available. For
a hard copy of this 48-page document,
please send us $1 and we'll send you
a copy postpaid. The index will also
be available electronically. We'll re-
lease the details as soon as possible.

—Phil Lemmons
Editor in Chief

| T
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The f 10 180\ dlsk that
lets PC AT speed ahead,
makes PC/XT
X-traordinary;
and helps IBM ﬁPC

capitalize g ..

g
on Its powers. =
For your Big Blue, only the Gold ’ @@@[‘ - :@*@ | iy

Standard will do. Maxell. The floppy disk

chosen by many disk drive manufac- Py
turers to test their new equipment. i% = :
Each Gold Standard is backed bya | 4 %
lifetime warranty. And each B g E Ll { E
is a perfect match for your IBM. s erem—
In fact, there’s a Gold Standard B CAe AT
for virtually any computer made. o f s lien : wu ) o @
Even if it’s the new IBM PC AT! H-w=@= “s” 2 =2.0E
maxell. it it
® I e 1 3 L
ITSWORTH IT. =l

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074
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ANUMERICAL CONCEPT NO OTHER
MONITOR CAN COMPREHEND.

As sophisticated as they are, youd think monitor Fortunately, Amdek can. With the longest
companies could solve a simple problem: keeping warranty in the industry. Namely, two years on all
— customers happy. parts and labor. And three years on the CRT
Even simpler, our warranty applies to every
¥ monitor we make, from our new Color Series to our
8 amazingly popular Video Series.
| And Amdek's own trained technicians make
| repairs quick and professional
So when youre shopping for a monitor, look
at the quality Amdek guarantees you, years after you
leave the store.

According to our figures, it really adds up.

AMDEK MONITORS

Amdek Corp, 2201 Lively Bivd, Elk Grove Village, IL. 60007 312/595-6890, Telex 280803
©:1985 Amdek Corp.

8 BYTE ¢ MAY 1985 inquiry 24




M I-CR-O-BYTES

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

New Laser Printers May Outperform Canon’s Engine

Two new printers from Konica and NEC may offer some advantages over the Canon LBP-CX
engine used in Apple’'s and Hewlett-Packard's laser printers. The TMC Co., Wayne, PA, the
USS. distributor for Konica's LP-3010, says the newer laser printer is faster, will cost less to
operate, and lasts longer than Canon's LBP-CX, but it is priced the same and offers the
same 300-dot-per-inch (dpi) resolution.

While Canon suggests that the LBP-CX be used to print up to 3000 pages per month at a
speed of 8 pages per minute, TMC says the LP-3010 can handle 10,000 copies per month
at 10 pages per minute. The LP-3010 uses a $200 drum/toner cartridge the company says
will last for 15,000 pages. while the LBP-CX's $99 cartridge must be replaced after 3000
copies. And while Canon suggests that the LBP-CX be “overhauled” at 100,000 pages, TMC
says the LP-3010 will last for 600,000 pages.

TMC says that several OEMs have placed orders for the LP-3010 and will announce prod-
ucts early this summer; pricing for a low-end printer based on Konica's engine should start
at about $3500. With more advanced capabilities, including full-page bit-mapped graphics. a
Konica-based laser printer would be priced competitively with Apple's $6995 LaserWriter,
TMC claims.

NEC Information Systems plans to begin shipping its own 8-page-per-minute, 300-dpi
laser-class printer in late summer. NEC's printer uses an LED array rather than a laser.
Because it is not based on copier technology, NEC claims the printer will last longer and re-
quire less service than laser printers. NEC's offering will feature three built-in fonts; two car-
tridges can add up to eight more fonts. NEC's 55-pound printer occupies only half the foot-
print of the heavier Canon-based printers. With a 64K-byte printer buffer and both serial
and parallel ports, NEC's LED-array printer will sell for less than $3000. NEC is also con-
sidering unveiling one or more laser printers in the fall or winter.

A 300-dpi laser printer from Fujitsu is the basis of an even more advanced combination
printer/scanner/copier that Corporate Data Sciences planned to unveil in April. Eight pages
per minute can be digitized at 300 dpi. The image can then be stored or manipulated by a
personal computer and printed. The unit will also work as a standard copying machine. The
printer/scanner/copier will be priced at about $24,000; the 16-page-per-minute laser printer
alone will sell for about $15,000. CDS says its laser-printer controller can also address
higher-resolution laser printers, up to 1000 dpi, and it plans to offer a printer engine using
a 480-dpi laser printer expected next year from Fujitsu.

DEC Revamps Rainbow to Match New PC Strategy

Stating that “stand-alone personal computing in the office is a thing of the past.’ Digital
Equipment Corp. announced the Rainbow 190, designed to operate as a workstation for
other DEC computers. With a 10-megabyte hard-disk drive, 640K bytes of memory, MS-
DOS, and Rainbow Office Workstation software, the Rainbow 190 costs $6495. Also newly
available for the Rainbow is the $595 WPS-PLUS word-processing program, already available
on the VAX and ALL-IN-1 systems. DEC also announced a $295 DECnet interface for the
Rainbow.

Fairchild Unveils First Single-Chip 212A 1200-bps Modem

Fairchild announced a single-chip 1200-bps modem that supports the Bell 212A standard.
The Fairchild uA212A modem includes all signal-processing functions on a single chip, unlike
previous applications that required several chips. To build a working modem, however,
several other devices are required: A general-purpose microprocessor must handle dialing,
handshaking protocols, and control functions, while other circuitry must handle RS-232C and
telephone interfaces and ring detection. The chip should be available by June for $82.67 in
quantities of 100.
(continued)
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Firms Show Chinese-Language Word Processors

Two companies are developing Chinese-language word processors for the 512K-byte IBM PC
using a standard American keyboard. Chinese Computer Communications, Lansing, MI, is
showing PC 2001, which uses the company's own Pinxxiee input method; the company
hasn't yet set a shipping date but hopes to price the software at about $795.

Asiagraphics Corp., Port Jefferson, NY, expected to begin shipping its Asiagraphics System
in April for $995. This product employs a “descriptor” input method, using one of three
Chinese phonetic systems (pinyin, Wade-Giles, or Bopomofo). Asiagraphics also plans Korean
and Japanese versions and hopes to allow use of the IBM graphics adapter as well as the
Hercules graphics card now supported.

IBM Puts Series/1 on a Chip, in an IBM PC Box

IBM has put its Series/] computer architecture onto a single proprietary 16-bit micropro-
cessor and announced versions of the IBM PC XT and AT that include the Series/1 chip and
related circuits on two IBM PC expansion cards. The Series/l 5170 Model 495 is an IBM PC
AT with the Series/I expansion cards, a monochrome adapter and monitor, a 20-megabyte
hard disk, and a 1.2-megabyte floppy-disk drive. It is priced at $9420. The Model 4950,
based on the IBM PC XT, includes a 10-megabyte hard disk and one 320K-byte floppy-disk
drive for $8130. IBM will stress the new system's usefulness as a file server in a network
environment.

Morrow Upgrades Pivot: Fully IBM-Compatible

Morrow Designs has redesigned its Pivot portable computer to add a 25-line display and to
make it more compatible with the IBM PC. The new Pivot, which Morrow hoped to begin
shipping this month, will feature a backlit 25-line by 80-character liquid-crystal display. serial
and parallel ports, two 5Y-inch disk drives, 256K bytes of RAM (expandable to 640K),
rechargeable batteries, MS-DOS, and NewWord. Optional internal expansions will include an
RGB/composite video output adapter and a 300/1200-bps modem. An optional expansion
chassis is also planned. Morrow plans to price the two-drive machine at about $2995; it
had already dropped the price of the 16-line Pivot to $1995 in March.

NANOBYTES

10

Optionware Inc. introduced OptionWord+, a $100 word-processing template for Lotus
1-2-3. ... AT&T introduced its long-expected UNIX personal computer. For details, see
page 98 . .. . Intel has sued NEC, charging that NEC's V20 and V30 microprocessors violate
Intel's copyright for the microcode used in the 8088 and 8086 . ... Apple has developed a
version of Smalltalk that runs on the Macintosh XL. Because it doesn’t run on a standard
Macintosh, Apple is selling it only on a limited basis, mostly to universities. . . . Microsoft
has released a new version of Multiplan for the IBM PC. Multiplan 2.0 supports keyboard
macros and has faster recalculation and a larger virtual spreadsheet (256- by 4096-cell). .. .
For the Macintosh, Microsoft announced a run-time Microsoft BASIC interpreter, which
software developers can distribute with programs they sell. . . . Microsoft also announced
Excel, a sophisticated spreadsheet for the Macintosh (see page 44). ... Summa Tech-
nologies announced a site license-fee program under which buyers can make unlimited
copies of a program for use by company employees—including personal use—for as little as
$9800. .. . Prometheus, Fremont, CA, now offers a version of its ProModem 300/1200-bps
modem for the Macintosh. With ProCom-M telecommunications software and a cable, it's
$549 . . .. Prometheus also planned to introduce a compact 300-bps modem for the Apple
lic for less than $200. The modem will provide an extra serial port and uses the lIc's power
signal. . . . Manzana, Isla Vista, CA, is selling a double-sided 3%-inch disk drive for the IBM
PC. The external 720K-byte drive is $625. ... Advanced Micro Devices expected to begin
shipping samples of the 20-MHz 29PL141 microcode-programmable controller this

month. ... Nestar Systems Inc. announced a six-port HUB for its baseband LAN system
that allows it to interface to a broadband network. ... Roger Wagner Publishing, San
Diego, CA, is developing a MacWrite-like word processor for the Apple Ilc and Ile.
MouseWrite takes advantage of the MouseText ROM included in the lic and newer lle
models. . . . Intel announced OpenNET, a local-area-network (LAN) product line that
incorporates Microsoft's Networks (MS-NET) software.
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Better,
more versatile
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\ ,_ m controls

T reliability

Compatibility with third-party
and proprietary software
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Better,

more durable
easy-access
font modules

The T1855 microprinter.
No other printer says better
SO many ways.

Feature for feature, no other microprinter
can match the versatility, compatibility,
reliability and productivity of the

OMNI 800°* Model 855 microprinter.
Here’s why.

Two Printers In One. With the TI 855
you get the speed of dot matrix draft

copy. Plus the precise clarity of the most
advanced matrix technology for letter-
quality print. Its two printers in one — at
one low price.

A Great Family Name. Texas Instru-
ments is known for providing the world
with the industry standard for printers —
the TI 810. TI builds the same reliability
into every 800 series microprinter. Both
the 855 and the data processing Model
850 are part of the expanding TI line of
high-performance, low-cost microprinters.

Copyright ©'1984 Texas Instruments

Hardware Compatible. The TI 855
microprinter is compatible with all major
PC hardware. And it provides both serial
RS232C subset and “Centronics-type”
parallel as standard interfaces.

Software Compatible. The TI 855 uses

industry standard escape sequences for

compatibility with virtually all third-party

software. And for those with proprietary
software needs, a model is available with
ANSI standard escape sequences.

Tough Font Modules For Quick Char-

acter Change. Three font modules can
be inserted into the front of the printer at
one time, and are accessed individually.
Each contains both draft- and letter-
quality character sets. They're easier to
use, more reliable and more durable than
traditional metal or plastic daisy wheels.

* Trademark of Texas Instruments

More Productivity Than Any Other
Microprinter. The 855 offers both fric-
tion and tractor paper feed, to handle all
types of word and data processing applica-
tions. A quick-change snap-in cartridge
ribbon. Raster and mosaic graphics. And
intelligent printing which maximizes doc-
ument throughput — regardless of format.
Get the printer that makes for better
information systems. For more information
visit your nearest TI authorized dealer or
write Texas Instruments Incorporated, PO.
Dallas, TX 75380-9063. Or call
toll-free: 1-800-527-3500.
Creating useful products

Box 402430, Dept. DPF-082BY, ' .
’
and services for you.
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©:1985, Apricot, Inc.

We're about,

business views the co

A computer revolution of
enormous magnitude is about to
take place.

Because Europe’s most
successful business computer
company is now doing business in
America. Introducing Apricot. A
full line of computers specifically
designed for business.
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Not adapted to it.

In fact, the facts speak for
themselves.

Apricots are elegant and
compact 16-bit computers. They
employ the MS-DOS operating sys-
tem, and a minimum of 256K
memory. One of our models, the
Apricot Xi, boasts an incredible

one Megabyte of memory, and fea-
tures a Winchester hard disk with
20 Megabytes of storage. We also
have models that feature speech
recognition, full-size LCD, and
icon driven menus.

In addition, you also have
a choice between 9" or 12" b/w or
10" color monitors. All of which



anee he

industry,

mputer

have a higher screen resolution
than Apple.

And as if that weren’t enough,
all of our models can be networked
from the moment you take them
out of the box. They’re also capable
of running thousands of business
software programs specially writ-
ten for Apricot on 32 inch disks.

Inquiry 37

So, if you still think that
Apple is a better business com-
puter, look at it from a different
perspective.

It’s not.

Apricot, Inc., 3375 Scott
Boulevard, Santa Clara, CA
95054 . Call 800-227-6703, or in
California 800-632-7979.

The Apricot Xi. IMbRAM

20Mb harddisk. 720K floppy disketie. MS-DOS. 54'495(cxcluding maonitor).
1

-%.We're changing how
American business does business.
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CRYPTOGRAPHIC
MESSAGE SENDING

Thank you for Charles Kluepfel's article,
“Implementing Cryptographic Algorithms
on Microcomputers” (October 1984, page
126). This is an area in which | have an in-
terest and would like to see more articles
in the future, especially on the practical
aspects of making and using a large-scale
(widely used) public-key cryptography
(PKC) system.

An assumption that some people make
is that the telephone system is a perfect
“channel.” that is, that all information put
into one end will reach its destination and
come out the other end. This is not nec-
essarily true. It is definitely not true when
a store-and-forward system such as an
electronic-mail or electronic bulletin-board
system is used. Since many messages sent
in a PKC system will be longer than the
maximum number of digits that can be en-
coded, the message will have to be broken
into segments, each segment being en-
coded and sent separately. This raises the
possibility of a third party (with or without
the telephone company’s approval) inter-
cepting and preventing one or more
segments from reaching the intended reci-
pient, while letting other segments pass
through. Even without the ability to
decode the intercepted segments, a third
party could do great damage to both the
sender and recipient due to the recipient’s
assuming that the entire message was
received, when in fact it was not. Under
some conditions, damage could also be
done by rearranging the order of the seg-
ments, if the recipient was to assume that
they were sent in the same order as re-
ceived. (Admittedly, such situations would
be rare)

The telephone company should not be
‘thought of as a ‘channel.” but rather as
a third party that can usually be trusted
to deliver some of the segments of the
message. It is up to the sender and reci-
pient to ensure that all segments arrive
and are put into their proper order before
taking action on the basis of a message
received.

A possible method of achieving this
would be to include in each segment a
four- or five-character (or more) code, ran-
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domly chosen and different for each seg-
ment within a message. These random
characters would be inserted into the plain
text before the segment was encoded with
the recipient's public key. Then the last
segment sent would contain a repetition
of all of these codes in their correct order.
The recipient could check to make sure
each segment had arrived and was in its
proper order. Any segments containing
codes not repeated in the final segment
would be discarded.

Briefly covered in the article was the
topic of a sender using his own private key
to provide a “signature” to a message. For
ordinary messages, only the last segment
(containing the repeated random codes
from all the other segments}) need be
signed. However, if an electronic contract
is desired, all segments of the message
should be encoded with both the sender’s
private key and the recipient’s public one.
This is to prevent the recipient from alter-
ing a segment {while keeping the same
random code} and then claiming his copy
to be the true contract. This means that
in order to prove a contract, the recipient
would have to provide a copy of each seg-
ment exactly as it was received from the
modem and a copy of each segment after
it was completely decoded into plain text.
The arbitrator of a contract dispute need
only encode the plain-text segment with
the recipient's public key and “decode”
the “"segment as received’ with the
sender's public key. Comparing the two
resulting segments should show them to
be exactly alike, thus proving that the seg-
ment came from the sender that the reci-
pient claims sent it. The recipient need not
disclose his private key to the arbitrator.

Actually, the first segment of every mes-

‘sage. ordinary or contract, should be en-

coded only with the recipient’s public key
and should contain information of who
the sender is, so that the recipient can
apply the right key to decode any signed
segments. Otherwise, that information
would have to be sent in plain text (hor-
rorl). Also, in order to prevent the recipient
from reusing the sender’s signed last seg-
ment (containing the repeated random
codes) to send a falsely signed message
to someone else, the sender should in-
clude identification of the intended recip-

ient in the plain text of all signed

segments. It wouldn't hurt to include the
date and time as well.

PauL S. BURNEY

Portland, OR

Charles Kluepfel replies:

To protect against nonreception of seg-
ments of the message, the scheme need
not be as complex as Mr. Burney sug-
gests. The sequence code that he sug-
gests at the beginning of each segment
can. be merely 00001, 00002, etc.,
without the need for a key as the last seg-
ment. This insertion is, as he states,
before encryption, and the nature of this
code prevents the presence of these or
any known message contents from mak-
ing the code breakable. Indeed. as the
code used for message sending (as op-
posed to signature forming) is public,
anyone trying to intercept code can
himself encode 00001, etc. It does not
aid the interceptor and thus can be safely
used by the legitimate parties.

As for the portion regarding electronic
signatures, encoding by the sender’s
private key is sufficient so that the reci-
pient cannot alter the message. The use
of the recipient’s public key would not be
of any further benefit. The recipient can-
not produce a new message that is en-
coded by the sender’s private key, that
is, one that is decodable by the sender’s
public key. What must be guarded
against, rather. is that the sender might
claim to have sent further segments,
modifying the intent of the message. The
only way to guard against any disagree-
ment is to have the entire document
signed by both parties. Since signing is

{continued)

LETTERS POLICY: T be considered for pub-
lication, 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 ex-
pressed 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 let-
ter until it is published.

evevcesscssesscscnseicesvenssstevise s

LR BN IR R e S 2 S

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.



With Maynard’s
Transport™— the
Original Portable
Hard Drive!

Now you can leave that
heavy “portable” cOM-
puter on the desk where
it belongs and carry up
to 20MB of data be-
tween home and office.
Transport™ comes with
easy-release cable and
convenient carrying han-
dle. Call or write today
for product specifics.

Your Assurance

of Quality:

« plated media, double
shock-mounted drive

« extensively tested against
rigorous performance
standards

e backed by industry-
leading 1-year warranty

Available in 10MB of 20MB.

* pPurchase your Transport™
and receive a carrying caseé at
no cost (limited time offer).

=t Maynard Electronics

Shaping Tomorrow’s Technology

430 E. SEMORAN BLVD., CASSELBERRY, FL 32707

305/331-6402 Inquiry 257




& FREE
&Y OPUS DISKETTE
2> HEAD CLEANER

With Purchase of OPUS “Unfloppable” Floppies

OPUS has a money saving offer to get you to try our floppies, the
most reliable on the market today. Purchase 20 OPUS 5-1/4"
diskettes and you can receive a Free UNIVERSAL HEAD
CLEANER ($9.95 value), for use on single or dual-side drives.

Purchase OPUS diskettes at your local computer store, send two
box tops, a dated sales receipt, and coupon and we will send your
Free Head Cleaner.

Or — order by mail and receive Head Cleaner with your shipment,
Or — Call, Toll Free:
1-800-692-6905, Dept. “M;
to charge on your VISA or
MasterCard.

Now you have a
money saving reason
to try OPUS diskettes.
You will have “NO
BAD MEMORIESY

NO BAD MEMORIES

SEND TO: OPUS Computer Products
'85 HEAD CLEANER OFFER
DeptBYT 585, 150 Chicago Street
Cary, IL 60013

Name a5 . =
Address
City. E ____ State
Phone ( ) v B Surue
[ Proof of Purchase Enclosed OR SHIP ME Boxes of OPUS 5-1/4" Diskettes:
CHECK ONE: [0 $19.95 Single-Side 10-pack [ $29.95 Dual-Side 10-pack

Add $1.50 for shipping & handling (lllinois residents add 6% sales tax.)
TOTAL ENCLOSED: $ (Check or Money Order Only)

f;;;;_____j
%

Zip

;

Charge to my: O VISA [ MasterCard

. e D Son s s S T S e— —

o 5 G %;E;ra“mm:
Signature: L Re

OFFER EXPIRES AUGUST 31,1985,
— e — — —— g S S S S S S S S S S S —
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encoding by the private key, each party
must do encoding by private key of all
segments. It can be by each separately
encoding the plain text, or by the plain
text being encoded by one, and the re-
| sulting text further encoded by the reci-
pient's private code. Of course the
sender must then get a copy of this
further-encoded text to later prove the
recipient agreed to it. The sender’s
{ private and recipient’s public encoding
{ does not assure a contract, only that the
{ sender sent it.

To assure any segment came from the
sender, it would have to be encoded in
the sender’s private key. Inciuding the
recipient’'s name in the one f(or few)
| signed segment(s) in no way prevents
forgery of unsigned segments.

MORE ON BINARY TREES

I quite agree with John Snyder's remark,
in his response to Lawrence Leinweber's
letter ("Binary Trees Explained.”
September 1984, page 22), that there is
no "proper solution” in software to a given
problem.

On the other hand, with regard to his
| "Atrees. I'm sure that he finds them sim-
ple. After all. he wrote the article ("Index-
ing Open-Ended Tree Structures” May
1984, page 406). Algorithms by definition
are simple, once you've successfully im-
| plemented them. Otherwise, you would
! never have gotten that far.
| Any given data structure is as simple as
its presentation, which brings me to my
1 next point. Mr. Leinweber’s C routine for
tree searching managed to obscure what
ought to be an obvious data structure. It
would have been far more effective to pre-
| sent one of D. E. Knuth's diagrams from
| section 2.3 of The Art of Computer Program-
ming, Volume 1. Fundamental Algorithms
(Reading, MA: AddisonWesley, 1974).

Frankly, I'm still not sure whether Mr.
| Leinweber's routines were meant to search
a generalized tree implemented as a
binary tree or simply a binary tree. | refuse
to spend more than five minutes decipher-
ing a five-line text in any language that, |
| supposedly understand.
| Finally, Dr. Snyder, since when are binary
trees sometimes called B-trees? Binary-
tree nodes have at most two children (and
possibly none) and by no means fulfill the
well-defined properties of a B-tree {see the
section on trees in Niklaus Wirth's Algo-
rithms Plus Data Structures Equals Programs;
i Englewood Cliffs, NJ: Prentice-Hall, 1976).

I've always assumed that the “B” stands
1 (continued)




ProModem 1200... '

Our ProModem 1200 Makes
Smart Modems Look Dumb

ProModem 1200

(RS-232)

§& PROMETHEUS
FROBOCTS ICoRRETES

Send Or Receive 50 Pages Of Text
Without Tying Up Your Computer

COMPUTER
TURNED OFF

COMPUTER
BUSY

"y

No wonder Smart Modems, Cats, and Maxwells
cringe when compared to our $4395 ProModem
1200, an expandable 1200/300 baud modem
for use with all personal computers. It costs
less, but is smarter than the rest.

And when you add our $99 Communica-
tions Buffer and Alphanumeric Display options,
ProModem 1200 becomes a veritable genius!

Imagine, you unplug your computer, take it
home for the weekend, and while you're gone,
ProModem 1200 answers the phone, collects
messages up to 50 pages long, sends out
electronic mail, and displays all events with the
exact time of each. Thanks to ProModem 1200,
expensive, hard-to-use communications soft-
wareisn't needed. The communications is in the
modem, and electronic mait becomes a back-
ground function, where it belongs.

Thetor Lin. PROMETHEUS

PRODUCTS INCORPORATED

4545 Cushing Pkwy. « Fremont CA 94538

Inquiry 331
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ProModem 1200M P
(Macintosh) sl
‘-

Simple To Install And Use

Our Communications Bufferis a 4 by 6 card that
plugs into the ProModem 1200 motherboard.
It comes with 2K of CMOS battery backed-up
memory, expandable to 64K. Part of the mem-
ory is used as a dialing directory with the
balance reserved for storage. For $99 more,

a front panel Alphanumeric Display can be
added to show time, date, and 24 status and
help messages. These two powerful options
can be included at time of purchase, or can
be added later.

Hayes Compatible

ProModem 1200 is Hayes compatible but that's
where the resemblance ends. Our standard
$495 modem includes a real-time clock/
calendar. Hayes charges hundreds more for a
Smart Modem with a time-base. Nor do they
have electronic mail capability at any price.

v

|

ProModem 1200 contains a battery backed-up real-time
clock/calendar, a large dialing directory and can send or
receive messages up to 50 pages long without
tying up the computer.

Send for complete details and the name
of the Prometheus dealer nearest you.

% See us at Comdex, Booth #5046 West Hall
1
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RUN/C:

The C Interpreter

Only *149.95!

For both
the beginner and the C professional,
RUN/C: The C Interpreter

makes program development easier and
faster. With RUN_/C all those C programs you've
been writing — or have been wanting to write —
can be up and running in a fraction of the time.

The beauty of RUN / C is that it provides
a BASIC-like user interface for C; it allows the user
to edit and debug code immediately and interactively.

a o

RUN /C is the first program to make C a user-friendly language.

Although C is structured, compact and FAST, the writing and testing
of C programs is often a tedious process. RUN /C helps bring up to
speed both your programs and your C programming skills. C
programming has never been so fast and enjoyablel

When running under RUN /C your C program performs exactly as it
would if it were compiled (although slower since RUN /C is a true
interpreter). If your program does have an error. RUN /C finds it,
gives you a comprehensive error message and allows you to correct the
error on the spot. Once you are completely satisfied with your C
program it can be SAVEd, then compiled and linked using your favorite
C compiler.

RUN /C offers easy and familiar commands such as LOAD, LIST,
SAVE, RUN, etc. A powerful line editor is built right in. RUN/C’s
SHELL command will also allow you to use your own editor for
extensive full-screen editing. and then return your newly edited
program to RUN /C — all within a single, unified environment.

RUN 7 C offers:

e A robust implementation of
standard Kernighan and Ritchie C.

e Full floating point, 8087 math
chip support, structures,
unions, initializers, casts and
more than 100 built-in standard
C library functions.

e An easy-to-read 475-page
manual filled with useful
examples to help you master
the C language.

e TRON, TRACE and DUMP
diagnostics PLUS a program
profiler.

e Printer and asynchronous
communications support.

e A full set of buffered and
unbuffered file | /0 functions.

® Nearly 100 sample C programs
on disk illustrating the most
important C functions and
concepts.

* System Requirements:
IBM® PC or compatible with
PC-DOS 2.0 or MS™-DOS 2.0

CALL for information on non-IBM
compatible MS-DOS systems.

For immediate delivery or more information:

Call Lifeboat™

1-800-847-7078 .

In NY, 1-212-860-0300

Lifeboat™ Associates 1651 Third Ave. New York, NY 10128

RUN/C is a trademark of Age of Reason Co.
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for "balanced.” which is what makes them
so popular. They never degenerate into a
linear linked list, which is what a binary
tree is prone to do under certain input
conditions (keys arriving in a well-ordered
sequence).

C is a horrible language for clarifying
ideas. What's wrong with English or, better
still, pictures?

. CARON
Kibbutz Ga'ash
Israel 60950

THE MACINTOSH DEBATE
GOES ON

For years | have wanted a computer of my
own; the type of work | do literally
demands one. What had kept me from
buying one had been a growing awareness
of the fact that, while | was previously a
slave to the thousands of bits of data | was
entering into my file cabinet manually,
none of the personal computers 1 had
been considering would do more than put
me hopelessly behind because | would be
spending all of my time learning how to
use the machine. Seven months ago |
bought the Apple Macintosh, and my
methods for using the information | col-
lect in my work have changed dramatically.
Indeed, for the past few months I have
been imagining countless ways of using
this data in ways | could have never hoped
to use it if | did not have the Macintosh.

Which brings me to the essence of this
letter. So much has been written about the
Macintosh in various parts of your January
issue that | find it difficult to address just
one of the points that have been made.
The three letters appearing on pages 26
to 32 seem befitting testimonials to the
positivism most Macintosh owners ex-
press; Bill Benzon's article on MacPaint as
a thought-process tool is, clearly, the most
provocative piece | have seen written on
any computer/application; and Steve Woz-
niak’s description of his experiences at the
University of California at Berkeley,
coupled with the naive comments of jerry
Pournelle, serve to solidify my disdain for
the conventional wisdom of the computer
world. What is even more amusing is that
1 work for a company that perpetuates this
conventional wisdom by choosing to ig-
nore completely the existence of the
technology embodied in the Macintosh
and deciding to introduce a line of soft-
ware only for IBM PCs.

I am not saying here that the Macintosh
is the perfect machine. Surely. what we
have in it is only a promise of what could

(continued)



4 0Out Of 5 PC-AT Expansion Board

Buyers Own Advantage!

The overwhelming choice of IBM®
PC-AT users, Advantage! from AST
sets the standard in high-powered
multifunction enhancement.
Advantage! was the first multifunc-
tion board for the PC-AT. And it
remains the leader by providing mil-
lions of characters of memory capac-
ity, two serial ports, a parallel port

and a game port. All in a single expan-

sion slot.

First In Memory. All it takes is
Advantage! There's no need to add
other cards or hard-to-find chips
on your system board. Whether you
have an 256K, 512K or 640K AT, our
unique memory addressing tech-
nique lets you add up to 3 Megabytes
of parity checked user memory
efficiently and economically. For
flexibility, Advantage! can use either
64K or 256K memory chips. And
of course, it supports your AT’s high
performance 16-bit bus and faster
program processing speed.

Now you can have the extra
memory to run integrated business
software such as Symphony™ and

Framework™To male full use of new
concept windowing software such
as DESQ™To utilize multitasking pro-
grams such as IBM's TopView™ or
multiuser operating systems such
as XENIX™To handle larger amounts
of data, faster. Or for RAM disks.

First In I/0. Here's all the 1/0 capa-
bility you need now, even if you're
starting with a base model AT. Every
Advantage! card includes an AT
compatible serial port and a parallel
port so you can connect printers,
plotters, mice and modems. Or with
the appropriate software, you can
connect other terminals to create
multiuser environments.

With our optional second serial
port you can attach even more peri-
pherals, while our optional game
port lets you plug in joysticks and
other cursor-control devices for
business or just for fun.

First In Quality. AST's reputation
is built on quality products, qual-
ity support and quality service. Our
complete documentation means
Advantage! is exceptionally easy

to install and use, but if it's not
enough we're always here to help.

Four out of five buyers agree, the
choice is Advantage!—only from AST.
Ask your dealer, or call our Customer
Information Center (714) 863-1333
for more information. AST Research,
Inc., 2121 Alton Avenue, Irvine, CA
92714 TWX: 753699ASTR UR

FEATURES

Memory Expansion
* 128Kb to 3.0Mb in
a single slot Ports (1 optional)
* User Upgradeable with e Parallel Printer
either 64K or 256K Port
memory chips * Optional Game
* Split Memory Address- Port
ing rounds out AT’ Advantage!
systern memory to 640K Supports AT’s Full
and continues memory Program Process-
expansion at IMb ing Speed

1/0 Expansion
* Up to 2 Serial

Advantage! trademark of AST Research, Inc. 1BM PC-AT and
TopView trademarks of International Business Machines Corp.
Framework trademark of Ashton-Tate. Symphony trademark
of Lotus Development Corp. DESQ trademark of Quarterdecks
Office Systems. XENIX trademark of Microsoft Corp.

RESEARCH INC. <

Inquiry 4 for Dealers.
Inquiry 5 for End-Users.
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STANDBY POWER
UBIE’ delivers the finest peripheral SUPPLY
available in terms of features, reli- SB200 $329
ability and price/performance. That’s why XT300 $429

corporations like IBM, GM and Exxon buy
peripheral equipment from Qubie’. and
have for years. Check some of your old
back issues of PC — we‘ve been satistying
PC owners since 1982.
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Select products at low prices, with service and support un-
paralleled in the microcomputer industry. Our 30 day No Risk
Guarantee and 48 Hour Repair Service during the 12 month
warranty period is proof our products are first rate. We stand
behind what we sell. No “call the manufacturer” responses For Up To 30 Minutes In The
when you have a question. We also offer our exclusive Pre- | Event Of A Blackout Or Brown-
forred Customer Plan™' with 24 hour repairs and 24 months of | out * SB200 (200 Watt) For
coverage. ‘ Floppy-Based Systems, XT300
(300 Watt) For Hard Disk Based

Noise Filtering/Surge Suppres-
sion ® Powers Your Computer

Our low, money-saving prices are the total prices. No small

print telling you to add up for credit card charges or shipping ISR

and handling. Our prices include surface UPS charges and

insurance. In a hurry? 2-day air UPS service is available. *? ;::,GN%%ESR%;II:ION
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. conumwvmp, g e  is one of the cornerstones of our HR 39 $149
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. BT6Plus (OK
INTERNAL MODEM ‘ i
|

| Memory Sockets For Adding
| Up To 384K ° Parallel Print-

er Port ® Asynchronous Seri-
al Communications Port e

PC212A/1200 $299

Autodial, Auto-Answer ® 300/
1200 Baud Operation ¢ Runs

Hayes Compatible Software
Like Crosstalk, Smartcom II,
and Sidekick ¢ Two Phone

Battery-powered Clock/Calen-
dar ® BTPak Software — BT-
Drive (Electronic Disk Emulation)

Jacks Allow You To Hook Up
Desk Phone ¢ Includes PC-
TALK III Software (Complete
Communications Package).
Modular Phone Cord. User's
Manual | Installation Instruc-
tions ¢ Optional Serial Port
($40) Allows You To Use Port
For Other Peripherals When
Modem Is Not Being Used.

and BTSpool
(Print Spooling Software) ®
Optional Game Port — Chips;

20 BYTE = MAY 1985



Dual Mounting Bracket
and Cable ($20) ¢ 64K Mem-
ory — Installed and Tested
($25) e Includes Cable,
Single Slot Mounting
Bracket, Installation In-
structions/User’s Manual

INTERNAL HARD DISK :

SUBSYSTEMS
PC10 $699
PC20 $1088

Boot From The Hard Disk — No
Software Patches or Drivers To
Install e Runs All The Popular
Software ¢

Low Power Consumption ¢

High Reliability And Durabil-
ity — Specially Plated Drives
Faster Access Time Than XT e
Includes ldir “Visual Shell”
Software, Cables, Mounting
Hardware, Installation Instruc-
tions/User's Manual, Full-
Height Bezel — Optional
Half-Height Bezel ($15) ¢ Aux-

Adjustment ¢ Keys In Standard
Typewriter Positions e Sepa-

rate Cursor Control and
Numeric Keypads ¢ Easy-To-
Read Key Legends ¢ LED
Indicators On All Lock Keys ®
Extra-Wide Left-Hand Control
Key Adjacent To “A” ¢ Control/
Reset Replaces Awkward
Contol/Alt/Delete ® Plugs Into
IBM PC, PC/XT and Compaq
Deskpro

_42A/12008
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Solid State Capacitive Key
Switches ¢ 3-Position Height
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Female) * Eight Status Indica-
tor Lamps ¢ External Volume
Control Knob

OW.

HIGH RESOLUTION f
COLOR MONITOR 3
HR31 200 $439

14" Diagonal Screen e ‘
Black Matrix Picture
Tube Reduces Glare And
Enhances BRGB Color e
Plugs Into IBM Color/
Graphics Or Compatible
Adapter Card * 640 x 200 Reso-
lution ¢ Includes Interface
‘Cable And Tilt/Swivel Base

*] *7 I
PREFERRED  UPS ‘
CUSTOMER  BLUE

PLAN LABEL |
Hard Disks ........ $150.00 $12.00
Modems .......... 50.00 5.00
IR ] i et is o 35.00 7.50
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HR31200............ 95.00 NA

No Risk Guarantee ‘,
If you are not completely satisfied y
with your purchase, you may return
it within 30 days for a full refund, in-
cluding the cost to send it back.

The Acid Test

If you can get any dealer or competi-
tor to give you the same No Risk
Guarantee, buy both products and
return the one you don't like.

For fastest delivery. send cashier's
check, money order, or order by
Mastercard/Visa., Personal checks,
allow 18 days to clear. Company
purchase orders accepted. call for
prior authorization. California resi-
dents, add 6% sales tax-

ﬁ |
VIsA' |
Hours: M-F 8am-6 pm PTZ | s

Sat9am-1 pm PTZ i

London (01) 223-4569
Paris  (01) 321-5316
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‘Outside Californfia

1-800-821-4479
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1-805-987-9741

4809 Calle Alto
Camarillo, California 93010
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Order Today. A
Shipped Tomorrow!™
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be done with the computer if only all of
those "me, too’ marketers who want a
financial ride on IBM's coattails could
understand that the merry-go-round has
to stop some time. It is, futhermore, an in-
dictment of American business at large of
its failure to identify and satisfy its
customers’ changing needs—a phenom-
enon that is known in marketing as
“Harley-Davidson Syndrome. There isn't
a month that goes by that someone some-
where doesn't introduce another word
processor for the IBM machine, while over
here in the Macintosh world. Microsoft is
about to introduce the only alternative to
MacWrite.

History has shown us many times what
happens to those "madmen’” who intro-
duce new concepts. Invariably they were
either burned at the stake as heretics or
at least exiled to some uncivilized land
where their unconventional wisdom could
do no detriment. Strangely enough, their
tenets have, somehow, managed to per-
vade our everyday lives. In some senses
| often wonder why we don't continue to
think of the world as flat.

STEVEN G. BAIRD
Baton Rouge, LA

Both detractors and defenders of the
Macintosh have been surprisingly un-
discerning regarding the performance of
the Sony microfloppies. Clearly one
spends considerable time listening to the
Sony play tunes. So Jerry Pournelle con-
cludes the drives are “painfully slow”
(August 1984 BYTE. page 316). A guy con-
fesses anonymously to John Dvorak (Info-
World, November 26, 1984) that he has
changed his mind about the Mac: “The big
flaw is clearly the slow. small Sonys and
the big overhead on starting and ending
use of any serious programs.’ A Mac
defender in your Letters section, Selden
Deemer. concedes that the Mac is not
without its faults: “Among the worst of
these is the perpetuation of a disk-drive
controller that lacks direct memory ac-
cess. .. .The drives are maddeningly
slow” {November 1984, page 18). Indeed,
the Mac would be fatally crippled if this
were true.

In fact, it ain't so. From MBASIC, the stan-
dard BYTE disk benchmark shows the Mac
writing the standard 64K-byte sequential
file in 25.2 seconds, reading same in 23.
In both cases this is twice as quickly as
the IBM PC under MS-DOS. By using the
FIELD statement to PUT and GET four
16K-byte strings to a relative file, reduc-
ing BASIC overhead, one gets even closer
to the hardware potential of the Mac/
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Sonys: 64K bytes of data are written in 6
seconds, read in 5 seconds. That is faster
than the IBM PC XT runs the standard
benchmark using the fixed drive (about 8
seconds each way). Finally, using the
DiskCopy utility included with the Finder
update, one reads 100K bytes in 4 to 5
seconds, writes 100K bytes in 7 to 8
seconds. That is not slow. Hasn't anyone
noticed?

Clearly. it is software overhead, not hard-
ware limitations, that accounts for the long
waits while the Mac sings.

WILLIAM MILLER
Cleveland Hts., OH

The many arguments in the Macintosh
debate, which has become a leitmotiv on
your pages, seem to focus not on the nif-
tiness of the Macintosh's special features
but rather on their significance. Bill Ben-
zon's article, “The Visual Mind and the
Macintosh” {January. page 113), eloquently
related the importance of the Macintosh
to the role of visual images in creative
thinking and persuasive communication.

But why should visual thinking and
visual communication suddenly seem so
important in the first place? Another
perspective on the significance of the Mac
is to see it in relation to the increasingly
visual nature of all communication in re-
cent history.

A middle-class burgher in, say. 17th-
century Amsterdam probably saw three
or four hundred artificial images (paint-
ings. drawings, engravings, and so onj in
a lifetime. In this world of television, adver-
tising, and personalized Tshirts, we pro-
cess that many images in a day! The
phrase “Age of Information” usually con-
notes the invention and spread of the
computer since World War II, but this
period also witnessed the emergence of
today’s huge graphics and advertising in-
dustries. In 1971 (when Alan Kay was de-
signing Smalltalk), there were 697.000 ar-
tists in the US., according to the Bureau
of Labor Statistics. Ten years later, there’
were 1,055,000 artists, including 223,000
designers and 106,000 photographers. To-
day even the smallest company has a
graphic logo and a “corporate identifica-
tion” program—a practice almost unheard
of 30 years ago.

Articles and books whose subject is the
“information age” often make the point
that the ever-increasing volume of infor-
mation generated in the world is inevit-
able; the real issue, though, is how to give
it useful shape and dimension. Visual
communications does precisely that: It
shapes information, gives it character, and

streamlines it for faster travel to its target
audience. Design is the art of taking a mes-
sage and giving it impact through typo-
graphy, composition, and both abstract as
well as representational drawing and
coloring.

As the information environment be-
comes ever fuller and noisier, the stakes
are continually raised for those who want
their ‘message to carry above the din,
which means new tools and technigues
are needed to communicate effectively. In
treating all information as visual informa-
tion and greatly simplifying methods of
combining verbal and visual information,
the Macintosh is in harmony with the
broad lines of evolution in human com-
munication. (I've had mine for two weeks,
and already my mouse finger is getting
stronger.)

JiIM HOEKEMA
Salt Lake City, UT

SuPPORT IS
WHERE YoOU FIND IT

I would like to comment on the letters con-
cerning lack of Apple support (“"No Sup-
port from Apple” February, page 18) and
how 1 dealt with this problem since pur-
chasing a llc in June 1984.

The Apple lic is being marketed as the
somewhat portable version of the Ile with
over 95 percent of lle software running on
the llc. Therefore, any manual covering
Applesoft as implemented on the lie
should be about 95 percent applicable to
the llc. This I quickly found to be true. For
assembly-language programming, ad-
vanced BASIC programming, and a de-
scription of the Apple Il family firmware
(up to the lle), Paul Irwin's Apple Program-
mer's Handbook (Indianapolis, IN: Howard W.
Sams & Co., 1984) is exceptional. Major
computer publications have described
Apple’'s ProDOS, summarizing its many
DOS 3.3 similarities and new features such
as its UNIX-like nested hierarchical direc-
tory structure, RAM-disk support for the
extra 64K bytes of memory. etc. The best
summaries (nearly 100 percent coverage
of features and commands) have ap-
peared in BYTE ("ProDOS" by Rob Moore,
February 1984, page 252) and Apple
Orchard {"Introducing ProDOS"” by Morgan
P. Caffrey, January 1984, page 12). The
former mentions all ProDOS-related pub-
lications by Apple. A thorough non-Apple
description of ProDOS, combining the
best segments of BASIC Programming with
ProDQOS and the ProDOS Technical Reference
Manual, is given in John Campbell's Inside
Apple's ProDOS (Reston, VA: Reston Pub-
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lishing Co., 1984). Although the text is in-
formative, the book has several typo-
graphical errors. A small paperback en-
titled An Introduction to the Apple lic
documents the serial-port and mouse-port
pin outputs. among others, in its
appendixes.

All the substitute texts mentioned above
served very well until late October 1984,
when several New York dealers received
the entire complement of Apple documen-
tation. A one-stop source for documen-
tation has been the McGraw-Hill Book-
store, 1221 Avenue of the Americas, New
York. NY 10020. Here | purchased the
Apple tlc Reference Manual, ProDOS Technical
Reference Manual, and BASIC Programming with
ProDOS. Note that the ProDOS Technical Ref-
erence Manual is part of the "WorkBench”
series of documents in loose-leaf format
that can only be purchased separately and
whose unusual page size fits best in
Apple's “WorkBench” binder ($8}. All the
substitute texts purchased originally con-
tinue to be useful except Mr. Campbell's
book, now completely redundant.

Thus, it would seem that the availability
of Apple documentation continues to be
a problem, but however late, the docu-
mentation did appear. The llc Reference and
the ProDOS Technical manuals have a few
typographical errors that must not be con-
sidered lightly. since the text deals most-
ly with system software. | have pro-
grammed in BASIC quite extensively on
an IBM PC XT, using PC-DOS 2.1 quite fre-
quently. Although IBM manuals have been
much more available, they have been con-
sistently difficult to read. and as a
physician-in-training with severe time con-
straints, | find that the clarity of Apple’s
presentation and the structure of ProDOS
still puts Apple on top on my list. Its dif-
ficulties have mainly been eased by the
availability of excellent documentation by
third parties. a condition which has always
been part of Apple’s continued success.

MARVIN E. Gozum, M.D.
Brooklyn, NY

After reading of some problems en-
countered by your readers in obtaining
Apple technical manuals, | thought my

own experience might be of interest.
After purchasing my lle | wanted to pur-
chase the technical reference manual but
was surprised to learn that it was not
available from my dealer. | checked
around and learned that most dealers in
this area did not stock the manual. After
some digging, | learned that the dealers
do not stock the manuals because they
(continued)

More terminals
without more computer

i MODEL 52188 MULTIFGRY CONTROLLER
T TICNICAL ASSOCIATES G,

COMPRTER PORTS - TEAMINAL PUSTS
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The advantages are clear. A BayTech port contender adds
more users to your computer and does it at a price that’s far
less than expensive hardware or software modifications. A
Model 5218B, for example, doubles your users by allowing
12 terminals to contend for 6 ports. Simple to set up and
use, with easy-to-understand messages, the port contenders
feature protocol conversion; user queue; disconnect by
operator, computer or time-out; hardware or X-ON/X-OFF

handshaking; and more. |
Seven models, $629 t0 $1,750.  (800) 523-2702 !

Bay Technical Associates, Hwy. 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520
(601) 467-8231 Telex: 9103331618 (BAY TECH)

Share printers
easily and automatically

-t oo
| ou TEORISAL 4 E1CRIATR

i

Instead of adding more printers, get maximum use of the
printers you have by adding a BayTech multiport controller. A
versatile D-series multiport allows several RS-232C devices to
share printers or plotters. No cable-switching, knobs to turn, or
software to add. These printer sharers work automatically; just
hook them up and they’re ready to use. Features include

custom power-up default configuration, protocol conversion,
buffer, and your choice of hardware or X-ON/X-OFF

handshaking.
Seven models, $319 to $629. (800) 523-2702

BayTech’

DATA COMMUNICATIONS PRODUCTS

Bay Technical Associates, Hwy. 603, P.O. Box 387, Bay Saint Louis, Mississippi 39520
(601) 467-8231 Telex: 9103331618 (BAY TECH)
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are considered very low dollar items that
are "not worth the bother.” Apple under-
standably requires dealers to purchase the
manuals in lots of five. Evidently, the
prevalent feeling among dealers is that the
manuals will not be hot-selling items, and
they do not want to deal with them. Two
dealers told me this directly.
Fortunately, 1 was able to locate a store
that regularly stocks all manuals but oc-

casionally runs out due to demand. Ac-
cording to them, they have had no prob-
lems or unusual delays in getting the
manuals from Apple. | now have BASIC
Programming with ProDOS, ProDOS Users Kit,
and the Apple lle Reference Manual, all sup-
posedly rare books but obtained with very
little effort. Right after | purchased BASIC
Programming with ProDOS. two dealers told
me it was not yet available from Apple,

If you can’t share files on PC Network,
you're using the wrong file manager.

' Mm o dhe nw:«
Stk 7y 1] 4 Er-ut
S ﬁ“'

r / 6’{(){ Aonus et

Be connected. Btrieve™

Networks can solve problems. But
running a single-user file manager
can create new ones: Lost updates.
Garbled data. Trashed files.

Btrieve™/N offers safe multi-user
file management that protects your
data when sharing files. And
eliminates the need to rewrite your
application for LANs. Btrieve/N set
the file management standard for the
industry’s most popular networks:
Netware, Davong MultiLink, Omni-
net, PC Net, EtherSeries, Nestar, and

NetOne. And now IBM’s PC Network.

Fast. Btrieve/N is fast, too. It's writ-
ten in assembly language especially
for the IBM PC. And based on
b-tree file indexing, for access speed
that won't degrade as your database
grows.

Automatic file recovery. Btrieve/N
provides automatic file recovery after

a system crash. Your Btrieve data al-
ways comes back intact.

Fully-relational data management.
SoftCraft’s entire family of products
gives you a complete, fully-relational
database management system.
Rtrieve™/N adds report writing capa-
bilities. Xtrieve™/N speeds users
through database queries with inter-
active menus.

For professional programmers.
Btrieve/N is the fast, reliable answer
for all your application development in
BASIC, Pascal, COBOL, C, FORTRAN,
and APL. With Btrieve/N, you can de-
velop better network applications. And
solve problems, not create new ones.

g SoftCraft Inc.

P. O. Box #917 Austin, Texas 78766
(512) 346-8380 Telex 358 200

Suggested retail prices: Btrieve, $245; Btrieve/N, $595; Xtrieve, $195; Xtrieve/N, $395; Rtrieve, $85;
Rtrieve/N, $175. Requires PC-DOS or MS-DOS 1.X, 2.X, or 3.X.
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and one dealer told me it was too much
trouble to order.

1 have found the manuals to be excel-
lent—among the best | have seen. It may
not be the same in all areas. but | believe
that the problem lies more in the failure
of dealers to provide for customer needs
rather than insufficient support from
Apple.

STEVE A. MUNCY
Dallas, TX

1 read with interest the three letters under
the heading "No Support from Apple” in
your February Letters section. Although
I missed the letter to which they referred,
[ felt I had to tell my experience with get-
ting manuals.

The manuals named in the three letters
are all manuals that I've wanted, with the
exception of the Apple llc Reference Manual
because | have a lle. Anyway, | no more
than asked if my local dealer could get
these for me and [ had them. | waited one
week for both the ProDOS Users Kit and the
Applesoft manuals, both volumes. | had
to wait three weeks for the ProDOS Technical
Reference Manual, and it didnt bother me
a bit. I'm sure that when the time comes
that | want another manual I'll have it in
short order.

| have had no problem at all with get-
ting information on the Apple. In fact,
when | found out that there was an up-
date for ProDOS. | asked my dealer if he
had it. He said he didn’t even know there
was one, but two days later he called and
said he had it. I stopped by and picked
up a copy and was on my way in a total
time expenditure of 10 minutes. Maybe
I'm lucky to have this dealer. but 1 wanted
your readers to know that not everyone
has problems getting the information they
want.

BRAD W. HANSEN
Apple Valley, MN

A RAM DISK FOR THE MAC

In his letter (under the heading “Take Back
Your Mac® February page 22). Don
Slaughter pleads for RAM-disk software
for the 512K-byte Macintosh and hopes for
a “reasonable price ($50 or less).”

A public-domain RAM disk is available
and can be downloaded from Compu-
Serve’'s MAUG area (you need to be knowl-
edgeable in the use of "BinHex Hex" to
download it and “Rmover” to install it).

Assimilation Process (20833 Stevens

Creek Blvd., Suite 101, Cupertino. CA
95014) has been advertising the
(continued)



If you don’t have a
Hercules Graphlcs Card, you could
end up looking like this:

“I know, because one day it hap-
pened to me. ..

“I was running some routine
tests on a non-Hercules mono-
chrome graphics card when I
was struck by a severe case
of low resolutionitis. 'm the
president of Hercules and
that’s me exhibiting the
symptoms of the disease
in its advanced stages. Not
a pretty sight, is it?

“What causes low res-
olutionitis? Experts point
to ordinary monochrome |
graphies cards with
coarse, hard-to-read
graphics. A bad case of eyestrain may
develop if action is not taken immediately.

“Fortunately for me, a Hercules Graphics
Card was nearby. A quick change brought
soothing 720 x 348 graphics. That'’s twice
the resolution of ordinary 640 x 200 graph-
ics cards.

“Which means better graphics for
Lotus™ 1-2-3" Symphony’; Framework’
pfs:Graph; Microsoft® Chart and Word,
SuperCale3; AutoCad’; and dozens of
other programs.

“Including Microsoft Flight Simulator,
now Hercules compatible!

“Oh, and don’t forget that a parallel
printer port is standard on the Hercules
Graphics Card, not an extra cost option.

“Now, if you're worried about buying
a new product that hasn’t had all the bugs

worked out, relax. Hercules has
¥, sold more monochrome graphics
\* cards for the IBM°PC,XT"and AT"
. than anyone elsein the world.
o “So. . .you're convinced that
you should buy a Hercules
Graphics Card. Now, steer
clear of cheap imitations.
" You may save a few bucks,
¥ but you won’t get all of
these five essential features
~ which only Hercules has:
: “1) A safety switch that
helps prevent damage to
your monitor, 2) the

Color Card in your
system 3) the ablhty to use the PC’'s BASIC
to do graphics, 4) a Hercules designed chip
that eliminates 30% of the parts that can go
wrong, and 5) a two year warranty, because
we think reliability is something you should
deliver and not just talk about.”

“Call 1-800-532-0600 Ext 408 for the
name of the Hercules dealer nearest you
and we’ll rush you our free info Kkit.

2 ‘ L J
MMM - §

Hercules. ;
We're strong on graphics.

Address: 2550 Ninth St., Berkeley, CA 94710 Ph: 540-6000 Telex: 754063 Trademark/Owners: Hercules/Hercules Computer Tech; IBM,XT,AT/IBM; Lotus 1-2-3,
Symphony/Lotus Development; Framework/Ashton-Tate; Microsoft/Microsoft; pfs:Graph/Software Publishing; SuperCale 3/Soreim-I1US; AutoCad/AutoDesk.
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MaceMemoryeDisk for several months in
both MacWworld and A +. This product sells
for $29. 1 had no trouble getting copies
through a local dealer, and it does every-
thing Mr. Slaughter wants and more. The
RAM disk can be set anywhere from about
30K to 300K, and any set of files can be
automatically copied into it as part of the
boot process.

Network Consulting Inc. (110-3700 Gil-
more Way, Burnaby, BC V5G 4MI, Canada)
has a $29.95 RAM-disk product in the
beta-test stage that does a bit more than
MaceMemorysDisk.

DANIEL P. B. SMITH
Norwood, MA

Shortly after mailing my letter 1 learned
that Assimilation Process of Cupertino,
California, was planning to release RAM-
disk software.

The MaceMemoryeDisk (as it is called)
will only open a maximum of a 315K RAM
disk on a 512K Mac, though it will open
a RAM disk in excess of 700K on a Lisa
running MacWorks with 1 megabyte of
memory.

My experience in testing the speed of
operation quickly showed that to obtain
substantial speed gains in loading and
exiting applications software on the Mac.
the operating system of the Mac must be
loaded into the RAM disk. It seems that
most applications, on being double-
clicked, must then do extensive accessing
of the operating system to load.

But if the operating system is loaded into
the RAM disk, this effectively leaves only

" about 100K left in the RAM disk {using the

512K Mac with 316K RAM disk) for the ap-
plication software. MacPaint, when copied
into such an environment. won't even
open a disk file because there isn't enough
room left on the disk for one.

MacWrite will create very small data files
in that environment. Clearly, such an en-
vironment is adequate neither for busi-
ness nor for software development. But
Apple will not offer 1-megabyte caches for
its products from now on except in the
$4000-plus Macintosh XL {Lisa 2/10 with
hard disk} or the $6995 laser printer. The
evidence suggests that a relatively inex-
pensive I-megabyte Mac (below $3500)

will not be offered before January of 1986
(perhaps in the guise of using 1-megabit
chips on a new main circuit board). if ever.
My summary of these facts is that | am dis-
appointed, and | think Apple has goofed.
DON SLAUGHTER

Seattle, WA

MODULA-2 REVISITED

| would like to correct some readers’ mis-
understandings and possibly add some
fuel to the fire of the Pascal versus
Modula-2 debate.

In my article on Modula-2 ("An Introduc-
tion to Modula-2" August 1984, BYTE
page 195). | use the following example:

IF (oregano IN recipe[1]}
THEN
IF (thyme IN recipef1])
THEN
WriteString(‘Use oregano
and thyme)
END
ELSE WriteString('"No oregano’);
END

(continted)

SLIGER—THE
SYSTEM THAT
GROWS TO FIT
YOUR NEEDS

THE SLICER

Real 16 Bit Power on a Single Board —

Featuring the Intel 80186

& Complete 8 MHz 16-bit micro-
processor on a 6" x 12" board

@ 256K RAM, plus up to 64K EPROM

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.

@ 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

® Bios supports Xebec 1410 and
Western Digital WD 1002 SHD
controller for hard disks

Fully assembled and tested only $995
Also available in several kit forms

THE SLICER SYSTEM
EXPANSION BOARD
For expanded memory, additional ports,
and real time clock
2 Up to 256K additional dynamic RAM
® 2 RS232C asychronous ports

with baud rates to 38.4K for

serial communication

& 2 additional serial ports for
asynchronous RS232C or
synchronous communication (Zilog
8530 SCC)

# Real Time Clock with battery backup
for continuous timekeeping

@ Centronics type parallel printer port

Fully assembled and tested only $750
Available in several kit forms also

THE SLICER PC EXPANSION BOARD

Gives your Slicer high performance

video capability

& |BM compatible monochrome video

s Video memory provides 8 pages of
text or special graphics capability

@ 2 1BM type card slots for color video,
1/0 expansion, etc.

% |BM type keyboard port

Fully assembied and tested only $600
Available in several kit forms also

Also avallable: The uSLICER 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.

Operating systems are CP/M 86 by

Digital Research, Inc. ($85), and MS DOS
by Microsoft Corporation ($175).
MasterCard, Visa, Check, Money Order,
or C.0.D. Allow four weeks for delivery.
Prices subject to change without notice.
The SLICER Bulletin Board at 300/1200
Baud 612/788-5909

05 —=—
n,
NTE. Mar® SLICER  slicer Computers, Inc.
se0 ® page E =———— 2543 Marshall St. N.E., Minneapolis, MN 55418
612/788-9481 e Telex 501 357 SLICER UD
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- Afew smart reasons
to buy our smart modem:

Features Ven-Tel Hayes
B 1200 PLUS

1200 and 300 baud, auto-dial, auto-answer Yes Yes
Compatible with “AT” command set Yes Yes
Can be used with CROSSTALK-XVI or Smartcom |l software Yes Yes
Regulated DC power pack for cool, reliable operation Yes No
Eight indicator lights to display modem status Yes Yes
Speaker to monitor call progress Yes Yes
Attractive, compact aluminum case Yes Yes
Two built-in phone connectors Yes No
Compatible with The Source and Dow Jones News Retrieval Yes Yes
Unattended remote test capability Yes No
Phone cable included Yes Yes
Availability Now

Price $499 $699

The Ven-Tel 1200 PLUS offers high speed,
reliable telecommunications for your per-
sonal computer or terminal. Whether you
use information services or transfer data
from computer to computer, the Ven-Tel 1200
PLUS is the best product around. Available
at leading computer dealers and distribu-
tors nationwide.

Also from Ven-Tel: internal modems for the
IBM and HP-150 Personal Computers with
all of the features of the 1200 PLUS.

You choose. The Ven-Tel 1200 PLUS —
the smartest choice in modems.

Ven-Tel Inc.
2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

’ A ooy
. i N .
i mmss‘a\us
%# Ve n-Tel |

Crosstalk is a trademark of Microstuf; Hayes and Smartcom |l are trademarks of Hayes Microcomputer Products.
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PRINTOUTS TH

Take a close look at Canon's line ot printers. The first thing you'll notice is how good they make you look.

That's because Canon's experience in high-tech optics really shows. For instance, Canon was among
the first to make a desktop Laser Beam Printer. At a price that's within any business's reach, the Canon Laser
Printer can produce eight pages a minute with a quality that's more in common with a professional print shop

than a personal computer.

Canon also developed the ingenious Bubble-Jet Printer technology, finally making it possible for a
printer to not only work extremely quickly but also incredibly quietly.

Our Ink-Jet Printer can produce exceptionally sharp, high-resolution graphics in seven colors, even on
transparencies. While the Thermal Transfer Printer has three kinds of print modes, including letter quality,

at a very competitive price.

And the Canon Impact Matrix Series; for regular and extra-wide column paper, makes printing

very fast, very economical,

P 500 rvan

i PO sapnet
| O

1

!

SUSHTER)  Wuastil  Ousaizel  guset(ae

T4 diderios Bsoem 1
18t 9e30 Bales Tornieel

INK-JET

1511985 Canon US.A .inc.

Welcome to
estchester

The Visitors Guide to Westcheater County

p—

TT wazxEy

B CORMBIvalIve entimate piscee the custwr of sniusl-visktors ve
Neetehaatas Cownty At 408,000 -1 0@ iran 33,000 pet month,

Trie estimate I besndOA the $ollme.ng svssgtions el calculationt

Somten ot Bualihs betel Beiet sisem
N i
e
e

@t

This coepufation ssevmes, 0F course. only tws visiios per hotal room and
does et inciute ViS(L0IE WO stey WITh Felalivas or orw-Gey visltors.

It I8 compoved mostly of edmite. the
;ajerity ¢ whom ase tn tre Coualy for
Businsss.

The wiwmp 4, Uwrefure,  Whil-abeve
aveteqy ia losems,

The grewe hes ihe isiowre tiae und the
accede Ao Il—m‘ll- nesdad  to o
tervel sbout the County - dey or niant,

Fobhahd by e hraies [eavel Gundvn. b
T Mo Aok Whisr em. MY 107 w14} Sis 600

AM
T
7 XJ N

ania



AT STAND OUT.

Visit your local computer store and judge the complete line of
Canon printers firsthand.

You'll find the print quality is absolutely
crisp. The graphics are remarkably clean. And 4
the reasons for buying one are perfectly clear.

For more information,
call 1-800-323-1717, ext. 300 (in lllinois, N
1-800-942-8881, ext. 300). Or write -
CanonUS.A., Inc., Printer
Division, PO. Box CN 11250, Ca“ 0“
Trenton, NJ 08650. PRINTERS

Inquiry 63
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Powerful in circuit emulation, priced
well within your grasp. That's NICE. "

NICE may be only 3”7 square and %" thick, but it hands you full spee
real-time emutation—over 50 emulation functions, software breakp, ANt
all memory addresses and all 170 ports. t 2
Just plug NICE directly into the target MP socket and any RS232 términal
for system development, troubleshooting, debugging or testing . at home,
in the lab or in the field. A 3
And NICE hands you all this performance, portability. and ¥
$498°. . . the best emulator price/performance ratio on the marke
Call in vour order today using k3
your VISA or Mastercard num-
ber: (800) NICOLET outside
CA. or (415) 490-8300 in CA~
order
to NICE,
201 Fourier
Avenue, Fre-
NICE is a trademark of Nicolct
Paruironics Corporation

Or send your

Nicolet

mont, CA 94539.

KZB0 is a rademark of Zifog, Inc

ility for only

check or
Paratronics
“Payment by check. money

money
Corporation,
order, VISA or MasterCard.

HEADSET

FREE BOTH HANDS FOR EASY DATA
PROCESSING!

ONLY $84!

PC-GARD™

PROTECTS IBM PC/XT/AT® AND
PERIPHERALS FOR JUST $89!
= g n

pPatent Pending

iF i
UNIQUE FEATURES:
LIGHT WEIGHT, ONLY 35 GRAMS
ENABLE COMFORTABLE TO WEAR A
DAY LONG.

SENSITIVE MIKE AND EARPHONE

QUADRUPLE PROTECTIONS:
B LOCKS POWER SWITCH, STOP UNAU- [ ]
THORIZED USERS.
B MOTION DETECTION CIRCUIT BLASTS
90dB SIREN ON EXTREME MOVEMENT. L

B LOCKS PERIPHERAL CABLE INTO RIGID PROVIDE NON-DISTORTION COMMUNI-
METAL ENCLOSURE. CATION.
B BLOCKS FROM REMOVAL OF ADD ON B ADJUSTABLE HEADBAND AND MIKE
BOARDS FITS EVERY USER.
; @ INSTALL IN STANDARD TELEPHONE
e ﬁ‘égﬁs AINSTATA ISR L NO-FOOLS EQUIPPED WITH MODULAR JACK, NO

TOOLS REQUIRED.

Commleh eecrric, nc.

14741 Carmenita Rd, Norwalk, CA 90650 TO ORDER CALL (800) 423-1066, CA (213) 921.0933. Telex: 532.427

MWAME:S e e AMOUNT: (CA 6.5% TAX) —

ABDRESEY o oo wovs o = _ PAYMENT: (JVISA (JMASTER CARD [ CHECK
S e N GARDIEXPIREDIDATE: /

CITYs Sy S — NAME ON CARD:

ey Y 3L 7] 7 T R = CARD”:I 1 l I | l | ] l ] I l j

521 1
*PRICES DO NOT INCLUDE SHIPPING CHARGE_I
ol

TELEPHONE:
I_SEND ME FULL LINE CATALOGUE
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LETTERS

Edmund Ramm offers this Pascal alter-
native in his recent letter (“"Modula-2:
Overrated?” February, page 30):

IF (oregano IN recipe{1})
AND
(thyme IN recipe[l])
THEN
WRITELN('Use oregano & thymel}
ELSE
WRITELN('Use only thyme);

These two program fragments are not, in
fact, equivalent; a point | was trying to
make. The Modula-2 version is completely
unambiguous and requires that one string
be printed if both are included. a different
string be printed if only thyme is included.
and no action whatsoever if oregano is in-
cluded but thyme is not. This three-case
action requires a nested IF statement and
can easily be misstated in Pascal, as | dem-
onstrated on page 198 of my article. |
hope that this clears up the misunder-
standing.

ROBERT J. PAUL

Watertown, MA

IcoNs ARE OKAY

In her letter regarding icons and the
Macintosh. Ann Marchant states that the
superiority of an alphabetic system to a
pictographic system is “readily apparent’
("lcons Are Arcane;’ February, page 24),
but she provides no evidence. We have
recently done some experiments that bear
on this issue (Muter and Johns, “Learning
Logographies and Alphabetic Codes.”
Human Learning, in press) and we found
that, under a reasonably wide range of
conditions, pictographic writing systems
were easier to learn to read than alpha-
betic writing systems.
PAauL MUTER
Psychology Department
University of Toronto
Toronto, Ontario M5S Al
Canada

AN ALTERNATIVE TO PIRACY

In a recent issue, one anonymous letter
to the editor was attributed to a software
pirate ("A Pirate Confesses.” February.
page 16). The pirate admitted displeasure
with pirating software but stated it was
necessary to do so.

The writer's central thesis was that soft-
ware should be tried before it is pur-
chased. since in no other way can the pur-
chaser be sure that the software will per-
form as advertised or that it will work on

{continued)
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Your small business compu- OF : OWER ances and failures. Sola SPS
ter can give you the power to L provides clean, regulated AC

raise your productivity. But : power to your computer when
first you have to control the power you give it. your power line experiences irregular voltage. Line
Because even the slightest dip or surge of elec- dips or line surges are immediately converted to
tricity can result in a shocking surprise. An instant proper voltage. When the AC line is present, the
loss of important data or misinformation. Even SPS filters power to eliminate electrical noise.
worse, a total power line failure can create And when the AC line fails, the SPS goes into full

department devastation. .. a total system crash, action, providing precise AC power to the load from
You can't afford errors, delays and other : its internal battery. So the only noise you'll hear
problems. After all, you've invested in a ] is the sound of performance. There's no maint-
computer to increase efficiency. : nance. No installation. No kidding. Just
But now there’s a solution you can af- ‘ plug itin and turn it on. Why let your
ford The Sola SPS. This economical, 2 productivity rise and fall with your *
UL listed Standby Power System power? The solution is as simple

'~ is designed to protect personal, § as SPS. The standby
micro and mini computers - - system that Sola
from AC line disturb- : ; - stands behind.

EELH A UNIT OF GENERAL SIGNAL

‘a‘* & STANDBY POWER SOURCE

-
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Write for free \'\\era\ur‘a},‘." 7 Busse Hwy., Elk Grove Village, IL 60007 (312) 433-2800




LETTERS

a particular hardware configuration.

The pirate then stated that no software
vendors offered a guarantee that allowed
return of software simply because the
customer was dissatisfied. Therefore, such
piracy is necessary.

We at TNT. Software sell all our software
with a 30-day. money-back guarantee. We
have done this for nearly two years.
Customers can freely open our packaging,

run our programs (not just demo versions),
test all functions, and determine if our pro-
grams are suitable for their intended use.
If the customer is dissatisfied for any
reason—even if the program performs as
advertised—the entire package may be
returned within 30 days for a full refund
of the purchase price.

Moreover. our dealers must give anyone
who buys one of TNT. Software’s pro-

Since 1918 we've been quietly design-
ing, manufacturing, and distributing a
broad range of products for industry,
business, and consumers ail over the
world. And so we've quietly grown to be
a multi-national company with almost a
billion in sales from the world’s
toughest markets. Markets that demand
quality, performance, and reliability.
Which is why Tatung terminals and

of important systems designers.

Tatung monitors are compatible
with virtually all popular computer
systems, Each model offers superior
resolution and CRT coior imagery,
along with controlis for precise picture
“tuning”. Tatung terminals offer
operational flexibility, compatibility
with all popular systems, and day-in-
day-out reliability. But, no matter which

model you choose, no other

much...for so little.

monitors have become the choice m terminal or monitor offers as

s

U.C.M. COMPUTER PRODUCTS
CANADA LIMITED

7225 Woodbine Ave., Unit 119
Markham, Ontario L3R 1A3
(Canada only) 1-800-387-9678/
1-416-475-1209 Telex: 06-386222

TATLUNII WESTERN MICRO SYSTEMS

A Quality Distributor

Serving the 13 Western States
Western States 1-800-544-0020
In California 1-800-338-1600

For complete information cail toll free: 1-800-421-2929. In California, call (213) 979-7055.

TATUNG COMPANY OF AMERICA, INC.,
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2850 EI Presidio, Long Beach, California 90810.
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grams the same or a better guarantee.
That's part of our contract for all our
dealers and distributors.

We find it hard to believe the pirate’s
statement that there are no other software
companies or distributors with a policy
equivalent to ours.

Yes, we do get some returns. Some types
of programs are more prone to returns
than others. Overall. our return rate js far
less than | percent of sales.

We think our customers are far better
served with our liberal return and non-
restrictive licensing policy than by services
such as a toll-free phone number, We
hope that the pirate and others will buy
our software in the future.

Further. our prices are uncommonly low.
Our company’s success in the software
market amply proves that copy protection,
restrictive licensing arrangements, and
other barbed-wire tactics are both un-
necessary and counterproductive. We'd
rather give the customer a break and treat
the customer like a presumably honest
person. Frankly, we wish other companies
would adopt our stand, instead of wasting
the customer’s money by developing ever
more tricky and “foolproof” protection
schemes.

BRUCE W. TONKIN
PRESIDENT

T.NT. SOFTWARE INC.
Round Lake, IL

WHAT MAKES SOFTWARE
EXPENSIVE

I'm writing on a topic of deep interest to
me and many of your readers: software
prices.
One thing we've seen in the last year is
a tremendous explosion of good software.
We've also seen a number of companies
go belly-up. Is the market so bad? No, it's
never been better. Why are all these out-
fits in trouble? It's easy to blame it on
piracy, interest rates. or investor con-
fidence. It's appropriate to blame it on
greed, poor planning, and an inadequate
understanding of free-market theory.
When the first application programs for
personal computers hit the streets, what
were the projected sales? Five thousand?
Ten thousand? Who would have expected
them to be 2000 percent higher? The
original pricing was set with development
and promotion costs to be spread over a
much smaller number of units than in fact
were being sold. Did we see prices being
slashed to account for the new economies
of production? Or did we see them at-
(continued on page 458)



FIXES AND UPDATES

Busy, Busy BYTEet Listings

The popularity of BYTEnet Listings has ex-
ceeded our wildest expectations. It has
been busy virtually all day, every day, with
calls to download listings of programs
mentioned in BYTE.

We have added two more telephone

lines to BYTEnet Listings to ease the con-
gestion. The new number to call is (617)
861-9774. You should find it easier to get
through to BYTEnet Listings.

If you find that BYTEnet Listings is busy.
please don't call us at the BYTE offices to

Sola Makes Uninterruptible Power Supplies

find out if the line is bad or if the system
is down. It isn't bad or down, it's just busy.
(Incidentally. BYTEnet Listings is closed to
the public from 4 to 5 a.m. east-coast time
every day: it is doing private network busi-
ness and will reject your calls.)

In our January survey of uninterruptible
power supplies. we inadvertently
neglected to mention the many products
available from Sola Electric. (See "Uninter-
ruptible Power Supplies” by William
Rynone, page 183.)

Sola Electric offers a full line of uninter-

Modifications to Printer Buffer

ruptible power supplies and power-con-
ditioning equipment for microcomputers
and minicomputers. A 20-page illustrated
brochure details the electrical and perfor-
mance specifications of the products. It
describes the systems offered, contrasts
power-protection alternatives, and ex-

plains the operation, design. and selection
of uninterruptible power supplies. Request
catalog number 696 from Sola Electric,
1717 Busse Rd. Elk Grove Village, IL
60007, (312) 439-2800 (marketing). (312)
228-1393 (technical services), or (312}
228-1250 (customer service).

A few modifications to john Bono's
printer-buffer project recently arrived from
Dr. H A. Tasman of Karlsruhe, West
Germany. (See "Build a Printer Buffer”
June 1984 BYTE, page 142)

In figure 3b (page 452), the input BUSY
flipflop. IC10a, is set on the leading edge
of the input STB, but the input byte is not
clocked into the input register until the
trailing edge of the input STB. However,
in line 60 of listing 1 (page 453). OKAY:IN
A (STATUS) places BUSY in bit O of the A
register and proceeds to IN A,(BYTEIN)
if not 0.

“This procedure may work satisfactori-
ly." writes Tasman, "if the host computer’s
parallel-port driver always produces an

FreeSoft Address

STB pulse that is shorter than the time
needed for the instructions AND 01H and
JP Z,NOCHAR. which. for a I-MHz clock
frequency, amounts to |7 microseconds.”

Dr. Tasman found this condition to be
unsatisfactory when he tried to use the
printer buffer with a software parallel-port
driver on his 4-MHz Z80 computer. In par-
ticular, he found that the STB pulse could
surpass the clock-frequency limit when an
interrupt occurs. If, for example. a char-
acter is read in before the STB is ter-
minated, the input register will still be
holding the previous character. If the STB
extends beyond the input ACK pulse. the
BUSY flip-flop will not reset and the char-
acter can be read in repeatedly.

Dr. Tasman suggests that you check the
input STB before processing the character.
Also, since the tri-state buffer, 1C14, can
put two more lines on the data bus with
the STATUS command, you can connect
the input STB (IC9 pin 11 through IC10 pin
1) to IC14 pin 10 and hook IC14 pin 9 to
D3. To eliminate the STB problem, modify
the software around line 60 to

OKAY:IN A,(STATUS)
BIT  0A
JR ZNOCHAR
BT  3A
JR Z OKAY

. GET CHARACTER
IN A,(BYTEIN)

A Bit Too Wide

Additional information about some prod-
ucts mentioned in “Public-Domain Gems"
by John Markoff and Ezra Shapiro has
come to light. (See the March BYTE, page
207.)

In the discussion about Red Ryder 3.0,
a communications program for the Macin-
tosh, the name and address of the author/
distributor was inadvertently omitted.
Earlier in the article, during the presenta-
tion on the Ultra utilities, the author was

duly credited. but the address was incor-
rect. Both Red Ryder 3.0 and the Ultra utili-
ty programs are available from The Free-
Soft Co., 10828 Lacklink. St. Louis. MO
63114.

Also mentioned in the article was
Newkey, a program that lets you redefine
the 1BM PC keyboard. Newkey can be ob-
tained for $39 from FAB Software, POB
12363, Birmingham, Ml 48012.

We regret these errors.

An editing error in the February BYTE UK.
resuited in our creating a dream product
rather than describing the real McCoy.
(See "Realizing a Dream" by Dick Poun-
tain, page 379.)

In the first and second columns on page
382, we say that *'. . . a 32K-bit processor
is necessary to efficiently manipulate ob-
jects .. ." and that "by employing some
tricky design techniques, including a 64K-

(continued)
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PRICE GUARANTEE
We at Midwest Micro quarantee that we can save you up to
49% or more on your purchase of new fully warranteed
equipment and supplies. And we will still give you friendly,
courteous service. Gall today and Save With Confidence!

Don’t spend a fortune to own the world’s
most popular prmter

E F SO N LIST §348 <=
LX-80 Y07 §269
PRICE

The new EPSON LX-80 prints smoothly and quietly at a speed of 100
cps. With the superb near lgtter quality mode and full graphic
capabllllles as standard, Your correspondence will be letter perfect.
The LX-80 comes complete with a parallel jnterface to quickly
connecllt 10 virtually afl computers. There are 160 1 pesl les that are
swilch selectable and the LX-80 comes with EPSON'S full 1 year
warranty. Friction feed is standard and an optional lracmr feed is
avallable. Let the EPSON LX-80 print your next business letter or
repart.

Complete EPSON Line . .. iy
Homewriter 10 (100 ¢ NLO Moda 80 Col.). ...$288..
LX- 71 ]

80 (100 cp NOL 8, 80 Col). . ..
RX-100 {100 cps c I ...........
FX-80+(160 cps, BOCoI k Buffer) . %
FX-100+(16 0 ¢ps, 136 Co!, 2k Buﬂer)

LG~1500 (200 cps. NLQ Mode, 138 Col) . ..., 1395

Your
Price
SCALL$

SCALLS

printer’s give you all the
features of a letter quality
and more with . . .

“Q‘N HR-15XL $379

ONLY

The HR-15 c‘lvas you Daigywheel printing and added attractions such
as lext raprinting, red printirg, attachable cut sheet feeder and the
exclusive Brother keyboard attachment. Your
Complete BROTHER Line . List Price
HR-15XL (17 cps, 13.5” camiage, 3k Bulfay)... $589 ... 8379
HR-15 & HR~15XL Keyboard Attachment ... .. 200 .... 169
HR-25 (23 cps, 16.5" tarriage, 3k Buffer)....... 895 ....649
HR-35 (32 ¢ps, 16.5" carriage, 7k Buffer. ....... 1245 ... 899

Brother 2024 (160 cps. 24 pin head, NLQ Modo) - 1495 ... . 999

Complete 1.6 Mb
SUPER SYSTEM

R ——

Includes:
“Sanyo Uomputer with 2-800k
quad-density floppy digk drives
*1.6 Megabytes of storage
256k Random Access Memory
“Green or Amber Monitor {Your Choice)
*Fast, efficient 16 bit 8088 processor
Convenlan! full function, detachable keyboard
*Centronics paraliel prlnler potl
*High c‘uallly color graphlcs capabilities
*Flexible MS-DOS 6)erat ng System
“Flexible MW QuadDOS 4 Operating System for
$5/00, 0S/00, S/AD

Bath Wordstar and Easywriter word processing Software packages
Calcstar Software for spreadshests
Filabase database software
And others!
*Completely set-up and run tested

FREE 8ONUS
6-Plug sur a rotected power smB
2 Boxes of 10 brand name Quad-Density Diskettes

Prices subject to change and type errors
S
FREE CARD USE |

Call Today!

Information - Ordering

1-800-423-8215
In Ohio 1-800-321-7731
CUSTOMER SERVICE (513) 663-4992
B T e e U

CASH PRICES: Cert. Check, Mnn% Orders, VISA o1 MC
CODs (Add $5) AMEX (Add 4 P.0.s (Add 5%)

MidWest Micro-Peripherals
{Dvision of Infotel, inc )
135 South Springhie!d St.

St. Paris, Ohio 43072

m
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FIXES AND UPDATES

bit-wide memory bus . . ."* We ask you to
ignore the capital Ks as you read those
sentences.

Mathematics Mistake

A pair of bugs appeared in listing 1 of

Peter Rice's article "Arithmetic on Your PC”

(See March, page 119.) The superscript

ones (s} in lines 13370 and 13380 on

page 124 should have been minus signs.
We apologize for this error.

Caption in Error

A photo caption appearing in Jon Ed-
wards's review, "Atari 800XL." misidentifies
the screen display. (See March, page 268.)
The photo actually shows a scene from
Electronic Arts' Seven Cities of Gold.

Corrections for EPROM
Programmer

In figure 2 (page 107) of the February Ciar-
cia Circuit Cellar, four corrections are
necessary. {See "Build a Serial EPROM
Programmer,” page 104.)

Make a connection between the RESET
line (pin 4) of IC8 and the line between
pin 11 of IC7 and pin 2 of IC9.

On the lower right-hand corner, IC12 is
a 74LS04, not a 74LS02.

The input to IC7, inverter b, should be
labeled pin 3, not pin 13 as it was
presented.

Finally, Q3 should be a 2N2905 and not
a 2N905.

Also. when using 24-pin EPROMSs, insert
them into the ZIF socket so that the
socket's pins | and 2 are empty.

ke the lle’s Drive eays-
in the Sixth Slot

Owen Sargent from Chicago, Illinois, has
come up with a programming solution to
the Apple lle's drive shutoff and start-up
delay. For the drive controller in slot 6;

POKE 49386.0
POKE 49387.0
POKE 483850

assigns drive |
assigns drive 2
turns assigned
motor on
turns assigned
motor off

POKE 49384,0

Please note that any DOS command
that causes the motor to switch on will

Computer Art Contest for Kids

shut it down after execution. If you wish
to keep your motor running, insert POKE
49385 immediately after the DOS
command.

Mr. Sargent came across this solution in
Don Worth and Pieter Lechner's Beneath
Apple DOS (Quality Software, Chatsworth,
CA: 1981, page 6-2) and Apple’'s Reference
Manual for the lle Only (Cupertino, CA: 1982,
page 128). )

"l have tested this in a read-print loop.”
says Sargent, “and keeping the motor on
increases speeds by 25 percent.”

West Publishing seeks entries for its First
Annual Computer Art Contest for Kids.
The theme is "Computers and the Im-
agination.” It is hoped that children will
use computers both as subjects and tools.

Both computer graphics and traditional
art forms are acceptable. Computer graph-
ics can be programmed by a child or
created with a graphics tablet. The con-
test is open to students in kindergarten
through high school. Winners will be an-
nounced at the World Conference on
Computers for Education, July 29 through
August 2. in Norfolk, Virginia. Winners will
receive prizes from $50 to $300. The
Grand and First Prize winners' schools will
receive prizes of $300 and $100. The first
500 entrants and the winners will receive
a commemorative Tshirt.

Contest entries must be postmarked no
later than June 1, 1985, and mailed to Ann

Kellogg, West Publishing Co., 4th floor, 201
Castro St., Mountain View, CA 94041. For
further information, complete rules, and
an official entry blank, call (800) 532-9378:;
in California, (415) 969-1283.

Alternative Address

In the November 1984 Fixes and Updates,
we mentioned the services offered by
Video Vision Associates, makers of laser-
disc software. (See “Laserdiscs Here To-
day and With Us Tomorrow.” page 33.) We
supplied a Huntington Beach, California,
address for the firm. While this address
is correct, interested readers have had
some difficulty reaching the office.

If you have encountered such problems,
try contacting Video Vision Associates at
its home office: 7 Waverly Place, Madison,
NJ 07940, (201) 377-0302. m



GIVE US 3 MONTHS,
AND WE'LL CHANGE YOUR COMPANY'S
WAY OF DOING BUSINESS FOREVER

Presenting a superior
communications and
information delivery system,
CompuServe Interchange.

Sy

Finally, there's a way for all those com-
puters out there to really increase your
company’s productivity.

The breakthrough is Interchange,
a superior electronic communications
and information delivery system from
CompuServe—the premier supplier of
business information, electronic mail
and network services-to major financial
institutions, government agencies and
FORTUNE 500 companies.

Interchange lets you build and maintain
your company’s information sources and
then disseminate this information to any

audience: office staff, sales representatives,

customers, distributors, suppliers,
purchasing agents—in any combination
that is right for your business.

Many corporations and associations
in a wide range of industries are already

profiting from Interchange and our
electronic mail system, InfoPlex®

Borg-Warner Chemicals has increased
sales significantly with an Interchange sys-
temn that (1) supplies technical information,
(2) updates changing trade news, and

(3) allows ctistomers to run interactive,
industry-oriented programs.

Heinz U.SA. uses CompuServe's élec-
tronic mail to communicate sales and -
promotional information to the company’s
sales personnel. The speed and accuracy
of InfoPlex have resulted in improved cus-
tomer service and effectiveness.

CompuServe Interchange also allows
access to a variety of useful information
including stock quotes, the AP newswires,
USA TODAY Update, and market
research databases.

You can organize and disseminate infor-
mation, provide electronic mail and much
more. And we can help you put it together
quickly and efficiently.

And in just 3 months, that can change
your company’s way of doing business

forever.
Inquiry 89
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For more
information, call
us or send this
coupon today:

CompuServe lnterchange }
] [] Please send me additional information. I é

[] Please have a CompuServe representative
I call me.

Name
Titlefas=fv s i
| Company . g
City :
\ State ' Zip
I Business Phone

| CompuServ
l CompuServe Interchange

| 5000 Arhngton Centre Blvd.
Columbus, Ohio 43220

800-848-8199
In Ohio call 614-457-0802 705

I’
|
I
e
)
|
e
l
[
|

An H&R Block Company
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Do you ever get the feeling
that computers are treated with
more respect than people?

Everyone talks about
technology.

But what about the people
‘who have to use it?

Quite clearly, they're having
problems.

Industry publications like
PC Magazine have written about
those problems.

And now, more than twenty
states are currently preparing
special computer legislation
to force some changes.

You are not a machine.

Computers are designed by
engineers.

They usually know a lot
about technology but very little
about people.

Which is why so many com-
puters often are technically im-
pressive yet strangely unnatural

to use. ‘
The result

- has been a whole

range of com-

Eye strain 55% :

Back pain 43% | puter-induced
Headaches 30% i
Shoulder 25% prolfvlems rang
Hand/wrist ~ 18% | INg ITOM stress
Neck pain 15% | and fatigue to

(Source: “Ergonomic
Principles in Office
Automation” Pub.
1983 by E.L.S. AB,
Sweden.)

blurred vision.

In Sweden,
they have an
attitude the
world is just catching up with.

It's this:

That the machine is the
servant of man.

Not the other way around.

That excellent ergonomic
design isn't a privilege.

It's a right.

That ergonomics isn't just a
noble gesture.

It's good business.

Because computers are only as
fast and as accurate as the people
who operate them.

If they suffer, so does business.

This attitude has made Ericsson
No. 1 in Europe twice over:

First, as the giant of European
telecommunications.

Then again as Europe’s biggest
workstation company by far.

(You couldn'’t ask for a
better marriage of technology for
the future.)

Here is one example of how
Ericsson got there.

It’s the first of a range of
computers being introduced in

the U.S.A.

The Ericsson PC.
It's Ergo-Intelligent.”
Ericsson has spent $300
million finding ways to make
people and computers work better
together.
Here are some of the results.

Ergo-Screen."

Aspirin gets rid of a headache.

Ergonomics gets rid of
the cause.

The Ericsson PC has a non-
glare screen with restful amber
characters on a specially devel-
oped, low-fatigue background
color.

Even the shape of the charac-
ters was specially developed to
allow easier recognition of difficult
letters like O and Q.

On the monochrome monitor,
the resolution is double that of
IBM'’s, so clarity is remarkable.

You can even have text and
graphics on the same screen.

Ergo-Arm.”

Thousands of
P people get neck
' and back pain from

inadequate screen height
and angle adjustment.
The Ericsson Ergo-
Arm lets you
move your
screen exactly
where you want it.

Ergo-Touch.” )
Ericsson keys are full-size, and

the layout is ergonomically planned

for greater speed and accuracy.
Yet the keyboard is 20% more
compact and less than half the
weight of IBM’s.
Even the cord is adjustable to
suit left- or right-handers.

Ergo-Color.
Even the color of the case is

ergonomically selected to be restful

on the eye over many hours.

JBM is a trademark of International Business Machines Corp.

Inquiry 159

Ergo-Space.”

The system unit is
| one-third smaller than
IBM'’s.

It even fits under your
desk in a special verti-
cal rack.

So your desktop is
your own again.

IBM Compatible.

Many companies claim to be
compatible.

Some are. Some are stretching
the truth.

The Ericsson PC boasts the
highest compatibility rating
there is.

It's operationally compatible.
You can take advantage of
thousands of PC-compatible pro-

grams already available.

In fact, with the best-selling
software, program and data disks
are interchangeable with those

of the IBM PC.

Service. Not excuses.
Ericsson wouldn’t give you
anything less than on-site or carry-

in service. The choice is yours.

3 Free Offers.
Ericsson will send you reveal-
ing literature on ergonomics.
Also a detailed brochure on
the Ericsson PC.
And arrange a hands-on test

if you ask for it.
Call toll-free 1-800-FOR-ERGO.
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INTRODUCING
NEAR LETTER QUALITY
AND THROUGHPUT SPEEDS
OTHER PRINTERS CAN'T
COME NEAR.,

The new C.ltoh ProWriter™ 8510S-LQ
Near Letter Quality printer is a whole
new field of one.

It's priced at just $549. But it gives you
near letter quality printing for beautifully
sharp characters like printers costlng
hundreds of dollars more.

Andin a text and graphics
speed testagainst its closest
competition, namely the Epson’
FX-80 and the Okidata Microline
92, the new and faster C.ltoh Ours
8510S-LQ out printed them all. .

The stopwatch proved that
the 8510S-LQ, at throughput )
speeds of 100 full lines per Theirs
minute, printed text up to 35% faster than
the competition. And it created bar
graphs and pie charts up to 54% faster.

Of course, speed in itself does not
keep a printer in a class by itself. Reli-
ability does. That's something no C.ltoh
printer has ever lacked. No other printers
are more thoroughly tested or
proven on the job. Which is why
C.ltoh printers continue to be the
world's best sellers, with 1.7
million sold last year alone.

For more information on the
new and faster C.ltoh 8510S-LQ
or wider carriage 1550S-LQ Near
Letter Quality printers just see
your C.ltoh dealer. Or call us toll
free at 1-800-423-0300.

Or write C.ltoh Digital Products,
Inc., 19750 South Vermont Avenue,
Suite 220, Torrance, CA 90502.

™ ProWriter is a Trademark of C.Itoh Digital Froducts, inc.
®Epson is a Registered Trademark of Epson, America, inc.
©1985 C.ltoh Digitai Products, Inc.

C.ITOH

Printers

Inquiry 60 for Dealers. Inquiry 61 for End-Users.
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Kaypro 2000
Features Detachable
Keyboard

he Kaypro 2000 is an

l1-pound battery-
powered portable computer
with a detachable 75-key
keyboard. Standard are a
single 720K-byte floppy-disk
drive, one RS-232C serial
port, a real-time clock/
calendar, an 80-character by
25-line liquid-crystal display
(LCD). bundled software, and
256K bytes of memory (ex-
pandable to 640K bytes
using standard NMOS chips).
Optionally, you can add an
8087 chip on the main
board. An internal 300/
1200-bps modem is also
available.

Kaypro says that the unit's
batteries will last approxi-
mately four hours in normal
use. To conserve power, the
unit automatically powers
down when no activity oc-
curs in one minute or when
the cover is closed (without
losing data or programs in
RAM), and the disk drives
are turned off when not ac-
tually reading or writing
data. The Kaypro 2000 uses
Phoenix’s IBM PC-compat-
ible ROM BIOS and can run
virtually any program for the
IBM Personal Computer.
Graphics images are dis-
played with a resolution of
640 by 200 pixels.

The Kaypro 2000 mea-
sures about 12V by 2% by
11 inches when closed. An
optional "base unit” for the
Kaypro 2000 is planned. The
base unit will allow use of
additional floppy- and/or
hard-disk drives. an external
monitor, a parallel printer,

and other 1BM-compatible
peripherals.

The Kaypro 2000 should
be available in June for
$1995. Contact Kaypro
Corp.. POB N, Del Mar, CA
92014, (619) 481-4300.
Inquiry 600.

Mac COBOL Has
ANSI 74, Allows
Access to Mac ROM

icro Focus's Mac

COBOL is the first ver-
sion of COBOL for Apple's
Macintosh. Mac COBOL in-
cludes an editor, a full ANSI
74 compiler. a 68000 object-
code generator, and access
to 386 of the Macintosh

ROM routines. Any COBOL
program written for Micro
Focus's IBM PC compiler will
run on the Macintosh with-
out modification, although
programmers can add fea-
tures to take advantage of
the Macintosh's user
interface.

Micro Focus also plans to
give Mac COBOL a debug-
ging tool. a forms generator,
a help facility, and access to
all 512 of the Macintosh
ROM routines. Buyers of
Mac COBOL version 1.0 will
receive an upgrade to the
next version free of charge.

Mac COBOL is priced at
$2000. Contact Micro Focus
Inc., 2465 East Bayshore
Rd.. Palo Alto, CA 94303
(415) 856-4161.

Inquiry 601.

Graphics Software
for HP Touchscreen
and IBM PC

H ewlett-Packard has an-
nounced two families
of software: one for its
Touchscreen Personal Com-
puter (formerly the HP 150)
and the other for the 1BM
PC.

A majority of the pro-
grams for the Touchscreen
Personal Computer are
centered around business
graphics and are designed
to work with HP's line of
plotters, and the Inkjet and
the LaserJet printers.

The Charting Gallery
(5265) lets you make various
charts. The Drawing Gallery
($345) is a MacDraw-type
drawing program that can
use the HP Mouse ($210).
The Executive MemoMaker
($245) is supplied with a
spelling checker, and it lets
you incorporate graphics
from the Charting and Draw-
ing Galleries into text
documents.

Most of the programs
unveiled for the IBM PC are
versions of programs al-
ready available for the
Touchscreen PC. Among the
releases are the Memo-
Maker word .processor
{$160) and the Personal
Card File database ($160).
Also offered is TextCharts
($200), which lets you create
presentation-quality signs
and transparencies on HP's
plotters and printers.

For further information,
contact your local Hewlett-
Packard sales office.

Inquiry 602.
(continued)
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Business-Pro Runs
AT Software

exas Instruments’

Business-Pro can be
configured to run IBM PC
AT and TI's Professional
Computer software. This
80286-based tool has 512K
bytes of RAM expandable
to 3.5 megabytes without
consuming any of its eight
full- or six half-size card
slots or to 15 megabytes
using card slots. Memory
speed is 150 nanoseconds.

Storage options are 360K-
byte or 1.2-megabyte floppy
drives, a 60-megabyte tape
backup, or 21-, 40-, or
72-megabyte hard disks.

The DOS is MS-DOS 3.0
for one person or XENIX
for up to eight users. Lan-
guages supported are MS-
BASIC, MS-Pascal, MS-FOR-
TRAN, MS- and RM/COBOL.,
LISP. C, and assembly.

Networking is provided by
EtherLink hardware, sup-
ported by NetWare/ETI soft-
ware. As a workstation, it'll
serve up to 50 micros shar-
ing 144 megabytes of stor-
age. a tape backup, and
three printers.

An 80287 coprocessor, a
mouse, speech technology.
and communications hard-
ware and software are
optional.

With a serial/parallel inter=
face and a 1.2-megabyte
floppy-disk drive, the base
unit is $3995. A 21-mega-
byte Winchester drive in-
creases the price to $5795.
Other configurations will
range from $4440 to
$10,785. Network servers
will be offered. Contact
Texas Instruments Inc., Data
Systems Group, POB
809063, Dallas, TX 75380-
9063, (800) 527-3500.
Inquiry 603.
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The HOTMS 3000 series is a system solution for test engineers.

Systems Solution for
Test, Measurement,
Analysis

oneywell's HOTMS

3000 Series. a systems
solution for the test and
measurement environment
is said to be easy to
operate, capable of a wide
variety of measurements,
and able to produce on-site
test results with its high-
performance architecture
and powerful data-analysis
software. With an HOTMS
3000. a test engineer works
with a complete data-ac-
quisition system designed to
manage all aspects of test-
ing, such as the initial
design, measurement, data
analysis, and communica-
tions. The price for a fully
configured HOTMS 3000
begins at $20.000; cost
varies depending upon your
application.

HOTMS 3000 is a modular
series built around a multi-
processor-based microcom-
puter. The computer has a
distributed bus architecture
that uses four Motorola
MC68000 microprocessors.
It runs under Regulus, a
UNIX-like operating system
with real-time extensions.
Regulus supports BASIC,
Pascal, FORTRAN, and C.

The six system cards com-

municate across @ VME bus
in a multitasking environ-
ment. Three card slots are
available for a communica-
tions card or for up to 8
megabytes of RAM.

Each HOTMS has a so-
called mechanical support.
structure with a rack-
mountable, tabletop en-
closure and a 17-slot card
cage. The card cage has a
9-slot computer card rack
and an 8-slot signal-
conditioning card rack. The
signal-conditioning front end
can handle a continuous
system throughput of up to
160.000 samples per sec-
ond. A series of analog and
digital signal-conditioning
cards offering a range of in-
put and output options
complements the data-col-
lection bus.

Other features of the main
housing are a 9-inch amber
monitor and a built-in multi-
function keypad. Each
comes standard with a
5Y-inch floppy-disk drive
and a choice of a second
floppy drive and a 36- or
86-megabyte hard-disk drive.
The power for all devices in
the main unit is supplied by
a 640-watt power supply

that comes in a variety of
voltages and frequencies. An
external VT-200-style key-
board and a 13-inch external
color monitor are optional.

Major system functionality
is provided by Operator In-
terface Devices, which are
supported by several user-
interface programs. These
programs provide a consis-
tent set of menu interfaces
to the system and a plug-in
structure for software
modules. The modules are
offered as either integral
parts of each HOTMS or as
upgrade options.

For information on hard-
ware and software options
and system configurations,
contact Honeywell Inc.. Test
Instruments Division, POB
5227, Denver, CO 80217-
52217.

Inquiry 604.

GRiDCase Family
of Portables

RiD Systems has intro-

duced three IBM PC-
compatible portables: the
GRiDCase 1, Il, and 1.
Members of this family are
nearly identical, differing
mainly in display-screen ap-
paratus. The GRiDCase !,
for example, has a high-
clarity gas-plasma display.
while the low-end GRiDCase
| uses an LCD. The GRiD-
Case I features an en-
hanced LCD screen, accord-
ing to the manufacturer.

GRID claims that. unlike
the Compass, the new GRiD-
Case models are highly
compatible with the IBM PC.
The company cites the new
line’s ability to run Lotus
1-2-3 and Microsoft's Flight
Simulator as proof of com-
patibility.

Each GRiDCase comes
with a 720K-byte floppy-disk
drive. an interface for an
RGB monitor, and a
standard-size typewriter
keyboard. Options include

(continued)
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They saidit oouldn’t

The industry standard TURBO TURBO MS The best just got better:
With more than 250,000 users worldwide Turbo 3.0 2.0 PASCAL lntmducing Turbo Pascal 3.0

Pascal is the industry’s de facto standard. Turbo : %
Pascal is praised by more engineers, hobbyists, ;lél:tburzts:igd_?lﬂ;ovg;glgaﬁnge ghexciinoue,
students and professional programmers than any E
other development environment in the history of
microcomputing. And yet, Turbo Pascal is
simple and fun to use!

o First, the world's fastest Pascal compiler just got
faster. Turbo Pascal 30 (16 bit version) compiles
twice as fast as Turbo Pascal 2.0! No kidding.

 Then, we totally rewrote the file /0 system, and
we also now support |/0 redirection.

» For the IBM PC versions, we've even added

COMPILATION SPEED “turtle graphics” and full tree directory support.
» For all 16 Bit versions, we now offer two addi-
EXECUTION SPEED ‘tional options: 8087 math coprocessor support
for iptensive calculations and Binary Coded
CODE SIZE Decimals (BCD) for business applications.

* And much much more.

The Critics’ Choice.
4 o Jeff Duntemann, PC Magazine: “Language
83‘ EN%LEE:E&QMS!LE 209K deal of the century . . . Turbo Pascal: It

< : introduces a new programiming environment and
COMPILER SIZE runs like magic.”
Dave Garland, Popular Computing: “Most

BUILT-IN INTERACTIVE EDITOR

TURTLE GRAPHICS Pascal compilers barely fit on a disk, but Turbo
: FEn 3 Pascal packs an edjtor, compiler; linker, and run-
BCD OPTION VE‘S < £ time library into just 39K bytes of random-
A : access memory.”
PRICE o ’ - Jerry Pournelle, BYTE: “What | think the
‘ computer industry is headed for: well
documented, standard, plenty of good features,
%5t Y Benchoalk e e e LR and a reasonable price.”
*) Benchmatk run on an. usiny ascal varsion 3.2 ani
Paftablllty. the DOS |inkerr vrer:ion 26 The 179 Iineg program used is the “Gauss-
Turbo Pascal is available today for most com- Seidel” program out of Alan R. Miller's book: Pascal programs for
puters running PC DOS, MS 00S, CP/M 80 or scientists and engineers (Sybex, page 128) with a 3 dimensional
CP/M 86. A XENIX version of Turbo Pascal will non-singular matrix and a relaxation coefficient of 1.0.

soon be announced, and before the end of the
year, Turbo Pascal will be running on most 68000
based microcomputers.

An Offer You Can’t Refuse.

Until June 1st, 1985, you can get Turbo Pascal 30 3
for only $69.95. Turbo Pascal 3.0, equipped with & 2283,;0{800) 742 113
either the BCD or 8087 options, is available for an 08. C

et want 18 BeS! uariy

for only $124.95. As a matter of fact, if you own a 16-
Bit computer and are serious about programming, you
might as well get both options right away and save
almost $25.

Update policy. bl pos

L Qul
esC |
‘ co
: : X "M
As always, our first commitment is to our customers. ‘ Mine i’ /?,c Dos — cpiM 86

additional $39.95 or Turbo Pascal 3.0 with both options: ‘

You built Borland and we will always honor your support. | Use: — cPlM 80 ,ﬁdel is:

So, to make your upgrade to the exciting new version of
Turbo Pascal 3.0 easy, we will accept your original Turbo

Pascal disk (in a bend-proof container) for a trade-in credit osed”

ount enc

of $39.95 and your Turbo87 original disk for $59.95. This

B
2 ; 5 ngz . hZ ent: VISA MC /

trade-in credit may only be applied toward the purchase of / paym £xpit D3 e

Turbo Pascal 30 and its additional BGD and 8087 options arme: / credt C31 ’\)/\))A

LA

. (trade-In offer is only valid directly through Borland and until g ADTTESS /
shipP!

INTERNATIONAL 52005 vally, GA 95066

TRerbo Pascal is & regisiord rademark of Borand internatonal, foc,
PC Week is a trademark of Ziff-Davis Pub. Co. Kol
lnqquy 455 for Dealers. lnquiry 456 for End- Usets

June 1st. 1985). ‘ / : cad¥: ))/\/\/u
A
n Software’s Newest Direction // \))) Jaqotsaes ™
4585 Scotts Valley Drive ‘ city: zip: ents: " aUS b2 —

Telephon® Witk N

F a resid %
Califor™ = grawn
state //// 4 by Bor? ad' o Ug dolar® -
B cepte pay: o TS
e oTbeaC kdraﬂ — n.

coDs! and
outside Us




WHAT'S NEW

an external 5%-inch floppy-
disk drive, an internal
1200-bps modem, and a
battery pack that lasts from
one to five hours, depend-
ing on which model is being
used.

Prices range. from approx-
imately $3000 for the GRiD-
Case | to about $4500 for
the GRiDCase Ill. Contact
GRiD Systems Corp., 2535
Garcia Ave., Mountain View,
CA 94043, (415) 961-4800.
Inquiry 605.

Integrated CAD
System for IBM.

ADKey, a two- and
three-dimensional
design and drafting tool for
512K-byte IBM PCs, PC XTs,

and PC ATs, is said to be
the only IBM PC-based sys-
tem with true three-dimen-
sional capabilities fully in-
tegrated with two-dimen-
sional drafting abilities.

You can use CADKey to
draw in three dimensions
and to convert those images
into two-dimensional draw-
ings that conform to ANSI
and 1SO standards. Once
you create a three-dimen-
sional image. you can auto-
matically view it from any
angle. If you modify a
design, CADKey automatical-
ly updates all views.

CADKey drawings appear
as wireframe representa-
tions. For a solid ap-
pearance, hidden lines can
be trimmed. All parts,
families of parts, and draw-
ings can be stored, auto-
matically scaled to size, and
retrieved from disk within
the program. All entities
making up an image can be
manipulated individually or
as a group. and any entity
or group of entities can be
altered at will. Entities to be
transformed may be

Sample screen produced by CADKey.

selected by cursor position,

last created, type. level, and
windowing, and you can use
geometric relationships be-

tween entities for selection,

construction, transformation,
editing. and dimensioning.

Any part, section of a
part, or group of parts can
be rotated. scaled. or
moved along any of three
coordinate axes by user-
selected angle, distance, or
factor. Both numerical and
interactive methods are sup-
ported, and zoom and pan
features are provided.

CADKey uses English-lan-
guage menus. Commands
can be tailored to suit your
needs. The program sup-
ports 640- by 420-dot reso-
lution, 256 levels, and 16
colors and accepts input
from a digitizer. mouse,
function keys. and keyboard.
Among its other features are
quick selection and repaint,
the ability to use disk space
as virtual memory, and the
ability to accommodate
parts exceeding 10,000
entities.

CADKey is $1895. Contact
Micro Control Systems Inc.
27 Hartford Turnpike, Ver-
non, CT 06066, (203)
647-0220.

Inquiry 606.

Laser Printer
Produces Full-Page,
High-Resolution
Graphics

orporate Data Sciences’

CDS 2300. a $5695
laser printer, can store and
print a full 8%- by 1l-inch
image with a resolution of
90.000 dots per square inch.
It uses Canon’'s LBP-CX stan-
dard laser-printer engine,
augmented with an 8-MHz
80186 processor, 1.28 mega-
bytes of bit-mapped RAM
for images. 128K bytes of
system RAM, and 128K
bytes of ROM.

In addition to several CDS
fonts provided for use in the
bit-mapped image mode, the
CDS 2300 can emulate a
Diablo 630 daisy-wheel
printer, a Tektronix 4014
graphics terminal, and the
ANSI X3.64 protocol. Once
a bit-mapped image is
loaded into the printer,
copies can be produced at

a rate of eight per minute.
Both RS-232C serial and
Centronics parallel interfaces
are supplied.

CDS also sells a Graphics
Display/Processor (GD/P). an
intelligent graphics terminal
for the IBM PC. The GD/P
workstation costs $4995.

Also newly available from
CDS is a graphics terminal
called Whizzie (an ab-
breviated form of "what you
see is what you get”}. This
$1995 terminal has a 17-inch
display and an interface
card for the IBM PC XT or
AT, but it does not have the
intelligence or the advanced
capabilities of the GD/P. Like
the GD/P Whizzie displays a
1024- by 1024- pixel image
exactly as the laser printer
will produce it.

Contact Corporate Data
Sciences Inc., Suite 102,
2560 Mission College Blvd.,
Santa Clara, CA 95054, (408)
980-9747.

Inquiry 607.

Cermetek Unveils
3-line, 1200-bps
Multiplexer

ermetek Microelec-

tronics' 3X1200 Multi-
plexer lets three users com-
municate at 1200 bps over a
single telephone line, reduc-
ing phone bills by as much
as two-thirds. This statistical
multiplexer uses the Hayes
AT command set and can
serve as a single-user
1200-bps modem. When two
3X1200s are connected by a
phone line, users at any of
the six RS-232C serial ports
can communicate with any
other port and share
peripherals.

The 3X1200 supports
switched multiplexing: Users
can opt to communicate
with any port at any time in-
stead of being tied to a

(continued)
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Borland’s SideKick
Software Product of theYear

SideKick is InfoWorld Software Product of the Year. It won over
Symphony. Over Framework. Over ALL the programs advertised in
this magazine. Including, of course, all the “fly-by-night” SideKick

imitations. SideKick . . . . Simply the best.
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Here's SideKick running over Lotus 1-2-3. In the SideKick All the SideKick windows stacked up over Lotus 1-2-3. From
Notepad you'll notice data that's been imported directly from bottom to top: SideKick’s “Menu Window”, ASCIl table,
the Lotus screen. In the upper right you Notepad, Calculator, Appointment Scheduler/Calendar,

can see the SideKick Calculator. and Phene Dialer. Whether you're running WordStar, Lotus,
dBase, or any other program, SideKick puts all these desktop
accessories instantly at your fingertips.

InfoWarld Report Card 1984 by Popular
Computing, Inc., a subsidiary of CW

Communicalions Inc. Keprinted trom
InfoWorld. 1060 Marsh Road,
Menlu Park. CA 34025.

Jerry Pournelle, BYTE: “If you use a

PC, get SideKick. You'll soon become
dependent on it.”

Garry Ray, PC Week: “SideKick deserves
a place in every PC.”

Charles Psizold, PC Magazine: “Ina
simple, beautiful implementation of Word-
Star’s block copy commands, SideKick
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Symphony, Lotus & Lotus 1-2-3 are trademarks of Lotus Development Corp. dBase
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WHAT'S NEW

single channel. lts system
software provides error
checking and retransmission
of garbled data. System
parameters can be reset
remotely, even though they
are password-protected. The
3X1200 also keeps activity
statistics on all ports.

The Cermetek 3X1200 is
priced at $1395. Contact
Cermetek Microelectronics
Inc., 1308 Borregas Ave.,
POB 3565, Sunnyvale, CA

94088-3565, (408) 752-5000.

Inquiry 608

Integrated Software
for Macintosh

M icrosoft’s first inte-
grated package, Excel
for the Macintosh, has
spreadsheet and graphics
capabilities, a spreadsheet-
oriented database, and a
macro facility for storing
and recalling commonly
used keystrokes. It supports
the Appletalk network and
provides two-way file com-
patibility with Multiplan and
Chart for the Macintosh,
Lotus 1-2-3 for the IBM PC,
and applications that sup-
port Microsoft's SYLK
format.

The Excel spreadsheet
provides you with a 256-
column by 16.384-row work
area. You can view and
reference multiple spread-
sheets, consolidate work-
sheets, enter multiple-
variable problems or situa-
tions, and vary the borders,
number formats, and font
styles and size. You can
assign names to cell refer-
ences, numbers, and mathe-
matical expressions and call
four windows into a work-
sheet.

You can produce instant
“what if" graphics with
Excel's charting abilities,
which are functionally iden-

& File Edit Formuta Formet Dats Oplions Macro Window
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Excel is Microsoft's first integrated package.

tical to Microsoft's Chart for
the Mac. Excel files can be
read directly into Chart, and
Excel can read Chart files.
When you alter numbers in
a spreadsheet window,
charts in separate windows
are instantly updated. For
data comparisons, you can
open more than one chart
window for the same or dif-
ferent data. The charting
facility also has 42 pre-
designed charts, the ability
to relocate objects on
screen, and your choice of
font, range, scale, and
patterns.

The database is an an-
cillary function of Excel's
spreadsheet. With it, you
can sort, extract, and display
information in a variety of
ways. The database lacks
form- and report-design
capabilities; however, Excel's
formatting capabilities let
you create reports. It does
let you remove data for
analysis in a different sec-
tion of your work area.

Excel's suggested retail
price is $395. It requires
512K bytes of memory and
will work with the Macintosh
XL. Contact Microsoft,
10700 Northrup Way,
Bellevue, WA 98009, (206)
828-8080.

Inquiry 609.

Test, Measurement
Tools

H ewlett-Packard’'s PC In-
struments are periph-
eral devices that give you
the ability to run test or
measurement applications
from the same computer
you use to write reports.
Modular tools that work
with the HP Touchscreen
and IBM's PC, PC XT, and
PC AT computers, the PC In-
struments line consists of
eight units, several software
packages, and accessories.
A typical micro can support
up to eight modules, and
additional modules can be
engaged with more interface
cards.

Current members of the
line are a digitizing oscillo-
scope, a digital multimeter, a
function generator, a univer-
sal counter, a 16-channel
digital 1/O, a relay multi-
plexer, a dual-voltage D/A
converter, and a relay ac-
tuator. Each is housed in a
stackable plastic box with its
own external power supply.

Key to PC Instruments,
says Hewlett-Packard, is its

system software. The soft-
ware operates with a single
HP PCIB interface card in-
side the computer, provides
the user interface and instru-
ment /O drivers, and gives
you control over instrument
modules. It has data-
conversion utilities and sup-
ports three data-conversion
formats (BASIC, DIF, and
stripped ASCII) that order
acquired data for use with
such programs as Lotus
1-2-3 and Statpak.

In its manual mode, the
software displays an instru-
ment’s control panel on
screen along with multiple
windows. The windows let
you monitor the status of
several instruments, fiddle
with instrument settings, and
oversee the entire operation.
The software supports the
Touchscreen, an IBM PC
mouse, and cursor keys. In-
strument initialization
parameters can be stored
and recalled.

The progam mode lets
you exercise control over
each instrument through
calls to the BASIC subrou-
tine library. A pair of
generic commands, Qutput
and Measure, are used to
program all the instruments,

Optional data-acquisition
software lets you start log-
ging and plotting data im-
mediately. This menu-driven
BASIC package has an engi-
neering-graphics utility. Soft-
ware libraries that permit
the Touchscreen and |BMs
to control up to 15 PC In-
struments in a BASIC en-
vironment are available.

PC Instruments are priced
between $650 and $1500.
The PCIB interface and sys-
tem software are $500. The
optional 1/O library is $300
for the Touchscreen and
$400 for the IBM PC. Con-
tact your local Hewlett-
Packard dealer.

Inquiry 610.
(continued on page 464)
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Speed, Power, Price.
Borland's Turbo Pascal Family.

The industry standard. with more than 250,000 users worldwide Turbo Pascal is the industry's de facto standard.
Turbo Pascal is praised by more engineers, hobbyists, students and professional programmers than any other development
environment in the history of microcomputing. And yet, Turbo Pascal is simple and fun to use!
Jetf Duntemann, PC Magazine: “Language deal of the century . . . Turbo Pascal: It introduces a new
programming environment and runs ke magic.
Dave Garland, Popular Computing: "Most Pascal compilers barely fiton a disk, but Turbo Pascal packs an editor compiler finker
and run-time library into just 29K bytes of random-access memory.”
Jerry Pournelle, BYTE: “What | think the compuler industry is headed for: well documented. standard, plenty of good features,
and a reasonable price."

Portability. Tubo Pascal is avaliable today for most computers running PC DOS, MS DOS, CP/M 80 or CP/M 86. A XENIX verison of Turbo
Pascal will soon be announced, and before the end of the year, Turbo Pascal will be running on most 68000 based microcomputers.

High resolution monachrome graphics for the IBM PC and the Zenith 100 computers

Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give even a beginning programmer
the expert’s edge. It's a complete fibrary of Pascal procedures that include:

—Full graphics window management.
—Tools that will allow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range.of geometric shapes

—Procedures that will save and restore graphic images to and from disk.

—Funclions that will allow you to precisely plot curves.
—Tools that will allow you to create animation or solve those ditficult curve fitting problems.

and much, much more . . . . .

No sweat and no royalties. You may incorporate part, or all of these tools in your programs,
and yet, we won't charge you any royatties. Best of all, these functions and procedures come complete

with commented source code on disk ready to compile!

Searching and sorting made simple

The perfect complement to Turbo Pascal. 1t contains: Turbo-Access, a powerful implementation of the state-of-the-art B+ tree ISAM
technique; Turbo-Sort, a super efficient implementation of the fastest data sorting algorithm, “Quicksort on disk”. And much more.

Jerry Pournelle, BYTE: “The tools include a B+tree search and a sorting system; I've seen stuff like this, but not
as well thought out, sell for hundreds of dollars.”

Get started right away: free dalabase! included on every Tootbox disk is the source code to a working
data base which demonstrates how powerfui and easy to use the Turbo-Access system really is.
Modify it to suit your individual needs or just compile it and run.

Remember, no royalties!

From Start to Finish in 300 pages. Turbo Tutor
is for everyone, from novice to expert. Even if you've never
programmed before, Turbo Tutor will get you started right away.
If you already have some experience with Pascal or another
programming language, Turbo Tutor will take you step by step
through topics like data structures and pointers. f you're an expert,
you'lt love the sections detailing subjects such as "how to use assem- |
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Borland Does It Again:
SuperKey $69.95

Sure, ProKey™ is a nice little program. But when the people who brought you
Turbo Pascal and SideKick get serious about keyboard enhancers, you can
expect the impossible . . . and we deliver.

Total ProKey compatibility. Every Prokey Macro file may be
used by SuperKey without change so that you may capitalize on
all the precious time you've invested.

Now vour PC can keep a secref! SuperKey includes a resident
file encryption system that uses your password to encrypt and
decrypt files, even while running other programs. Two different
encryption modes are offered:

1. Direct overwrite encryption (which leaves the file size un-
changed) for complete protection. At no point is a second file
that could be reconstructed by an intruder generated. Without

SuperKey
ProKey

ALL FEATURES RESIDENT IN RAM AT ALL TIMES

RESIDENT PULL-DOWN MACRO EDITOR

RESIDENT FILE ENCRYPTION your secret password, no one will ever be able to type out your
confidential letters again!
2. COM or EXE file encryption which allows you to encrypt a
PROKEY COMPATIBILITY binary file into an ASCI! file, transmit it through a phone line as a
text file and tum it back again into an execufable file on the
DISPLAY PROTECTION target machine (only of course if your correspondent knows the

secret password!). Now, you will even be able to secretly ex-
change programs through Public Bulletin Board Systems or
services such as CompuServe.

Totally memory resident at all times, gives SuperKey the ability
to create, edit, save and even recall new or existing macro files
anytime, even while running another program.

Puli down macro editor. Finally, a sensible way to create, edit,
change and alter existing macro definitions. Even while using
another application, a simple keystroke instantly opens a
wordprocessor-like window where you're allowed to see,
edit, delete, save and even attach names to an indi-
vidual macro or file of macros, and
‘much more.

ABILITY TO IMPORT DATA FROM SCREEN

PULL-DOWN MENU USER INTERFACE

CONTEXT-SENSITIVE ON-LINE HELP SYSTEM

DISPLAY-ONLY MACRO CREATION

ENTRY AND FORMAT CONTROL IN DATA FIELDS

. COMMAND KEYS REDEFINABLE “ON THE FLY"

PRICE

Sorry ProKey !

Superb software at reasonable prices!
There is much more to SuperKey. Maybe the best
reason to buy SuperKey is that it is a Borland
International Product. Each one of our products
Is the best in its category. We only believe in
absolutely superb software at reasonable prices!

Whether you are a ProKey user or you've never used a snipping 08/
: includes T ers ad
keyboard enhancer before, your boat has come in. You can This pr‘fe A“,ofen% e /
N & . us. ot ct orde
get your copy of SuperKey at this irresistible price. ‘ <10 pe’ produc ~ s ,copy
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Get your PC a SuperKey today! (cnres m
SuperKey is available now for your IBM PC, XT, AT, jr. and truly s
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1BM s a registerad trademark of Imernational Business Machine Corporation. ProKay is a trademark
of RoseSaft, Superkey and SideKick are trademarks of Boriand international, tng. CompuServe is a
trademark of CompuServe Corp.
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A'SK BYTE

Conducted by Steve Ciarcia
INTELLIGENT DISK DRIVE

Dear Steve,

How about an intelligent disk drive that
will interface through an RS-232C port? It
might be useful in solving format incom-
patibilities.

Russ SHALL
Key West, FL

An intelligent disk drive with an
RS-232C serial port is a good idea, and
! will consider it for a future article.

Such products are already on the
market. One such device, the SEED!
from Mariachi Oy (Puutarhakatu 17,
SF-20100 Turku 10, Finland), interfaces an
RS-232C serial port with an Apple II disk
drive. It allows data to be taken or trans-
ferred without the need for the computer
itself. The disk can then be put into an
Apple 1l system and booted to retrieve
the data.

Another unit is the FDS-200 Minifile
from Greco Systems (372 Coogan Way,
El Cajon, CA 92020). It, too, can be in-
terfaced to an RS-232C port and will
store data directly on a 5 Y-inch floppy
disk. It is an intelligent minifloppy-disk
system that can store up to 179K bytes
per disk,—Steve

COMPUTERS AND THE
DISABLED

Dear Steve,
| am a student at the University of South
Alabama who is working on a project to
help a quadriplegic communicate. Here is
the nature of the problem. We are hop-~
ing to translate jaw pressures to menu-
selection responses. The menu could con-
sist of words.that could be sent to a
speech synthesizer. | am using an IBM PC
clone (a Columbia) and need suggestions
as to what interface and other peripheral
devices to acquire for a speech syn-
thesizer. Your help in this matter is greatly

appreciated.
RoN LINDQUIST
Mobile, AL,

Helping the disabled is one of the most
rewarding areas for microcomputer ex-
perimenters. | wish you success.

48 BYTE - MAY 1985

You can acquire two basic types of
speech synthesizers for the Columbia: a
plug-in board or one that is connected
through a serial or parallel port. The plug-
in type ties up a slot, so this may be a
consideration in your choice. Tecmar
makes a speech board for PCs, as does
MSI. Add-on types include two models
from Votrax. Identical units are available
assembled from Intex and in kit form
from Micromint. Some of these units
have speakers built in; others would re-
quire you to add your own.

Although you did not mention it
specifically in your letter, | assume that
your input device will be interfaced
through the game adapter port. This
would probably be the simplest and
cheapest way to go. Simple micro-
switches could be used to initiate the
selection process.

I hope that this is of some help. A lot
of planning beforehand is much better
than a lot of kludges later! I have listed
the addresses of the referenced manu-
facturers for your convenience.

Micromint Inc.

561 Willow Ave.
Cedarhurst, NY 11516
(800) 645-3479

Street Electronics
1140 Mark Ave.
Carpinteria, CA 93013
(805) 684-4593

Tecmar

6225 Cochran Rd.,
Solon, OH 44139
(216) 349-0600

—Steve

STEREOSCOPIC GRAPHICS

Dear Steve,

Can you refer me to a source of mathe-
matical formulas for generating true-
perspective proportions from elevations
and for reducing right-eye images to left-
eye offsets for three-dimensional imagery?
I have never seen a discussion of the
mathematical relationships.

I can take a lead pencil and produce
drawings that merge beautifully into three-
dimensional images. even without a

viewer, but I can't explain to my computer
how to do it without the mathematical
base, and it is crucial to a project I'm work-
ing on. Unfortunately, I'm more of an ar-
tist than | am a theoretical mathematician.
B. R. POGUE

Thatcher, AZ

Creative Computing magazine ran a
two-part article, “Stereo Graphics,” by
John D. Fowler in the January and Feb-
ruary 1983 issues. It seems to be exactly
what you are looking for, The article
describes the math briefly and gives a
program in TRS-80 Color Computer
BASIC to produce some stereo pictures.

Another article, which gets into the
math of perspective drawing and rota-
tion, is "Three Dimensional Apple Graph-
ics” by Mark Pelczarski, in the February
1982 issue of Creative Computing —Steve

TRANSORBS BETTER

Dear Steve,

In your article on power-line condition-
ing (December 1983), you recommended
the use of MOVs {metal-oxide varistors) for
transient voltage suppression. | believe |
have located a better device for this—the
Transorb by General Semiconductor.

I learned about this device while design-
ing a burglar alarm, which my company
sells. | tried zeners, then MOVs, to elimi-
nate power glitches caused by the cycling
of refrigerator motors, incandescent
lamps, and the like. The zeners were use-
less because they didn't clamp with the
high-voltage values. The MOVs were a lit-
tle better, but the clamping voltage for a
15-V-rated device might still rise to 30 or
40 V under actual clamping currents.

I tried the Transorbs, and they worked
perfectly. | now use them exclusively in all
my products. They cost about 50 cents
apiece, so they're less expensive than
MOVs.

LOGAN CRESAP

SQUARE ROOTS

Dear Steve,
Recently, one of your readers com-
plained that his computer could not deter-
(continued)

COPYRIGHT © 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.



‘n’wm Aoty ﬂwedruwy oy M/am. &17@'
/”"‘; flow 2 CALGED A hier halio~ Corissnm
w,ewz,ﬁ-, vnat destcalivo Mo mwm

Cl (Pany U Crralows “)’/“.‘"’--’

i
preges

The picture in this ad is
actuallyan 18" by 24” col-
lector's item—an originally
commissioned museum-
quality print. This month, the
Gettysburg print is yours,
absolutely free, at most com-
puter stores that carry
Leading Edge Word
Processing.

For the name of the dealer
nearest you, give us a call.

800-343-6833,
(617) 828-8I150.

LEADING EDGE
Leading Edge Products, In
Systems and Software Division
225 Turnpike Street. Canton. MA 0202]

WORD PROCESSORS AT THE LEADING EDGE

Ah, the great ones . ..

They organized their ideas, their intui-
tions, their idioms. They set them down,
sorted them out. arranged them and
re-arranged them till they came out right.

They used small scraps of paper to
record huge hunks of Truth; primitive
tools to produce profound prose. But
when the words finally went forth, they

made indelible marks on all who read
thenm,

The amazing thing is that these mon-
umental processors of words, did it

without the benefit of monumental help.

Like Leading Edge Word Processing:
the easiest to use, yet most potent
piece of software ever created to take
full advantage of all the power inherent,
but until now un-tapped, in today's

most sophisticated personal computer.
(Like the IBM® PC and the even faster
and more powerful Leading Edge” PC )
The heart and soul of it is a 51/a”
floppy disk, elegantly logical instruction
manual and documentation . . . every-
thing. And what you end up with is
word processing at the leading edge.

LEADING EDGE" WORD PROCESSING FROM $100

IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION
LEADING EDGE 1S A TRADEMARK OF LEADING EDGE PRODUCTS. INCORPORATED

Inquiry 236
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The Silver Fox_ Trofs
rfhrough Loruslike 1,23

TheSilver Fox is not IBM-PC DOS compatible
yvet it runs hundreds of MS8-DOS programs
including Lotus 1,2,3, dBASE 11, Multiplan, and
even Flight Simulator.

The Silver Fox does not have IBM compatible
expansion slots but you can add printers, serial
ports, modems, 10-40 Mb. hard disks, clock/
calendar cards, RAM, joysticks, an 8087 co-
processor, and more.

MORE HARDWARE

What makes the Silver Fox unique, however,
isn't what you can add toit, but what comes with
it. Each Silver Fox comes with an 8088 CI’'U,
256K of RAM, four video ports, and a printer
port. Plus you get more than twice the storage of
a standard PC, 1.6 Megabytes on a dual H%"”
flappys, and the Fox will read and write to
standard 160K, 320K, and 360K IBM-PC formats.

Standard equipment also includes a better
keyboard, and a 12” high-resolution, green
monochrome monitor, with a full 25x80 column
display.

Because the Silver Fox is born on Sanyo’s
totally automated linein Japanitis simply more
reliable than PC’s that are assembled by hand.
So we back each Silver Fox with a one year
limited warranty, four times theindustry standard.

FREE SILVERWARE

Were this not enough, each Fox comes with
the best free software bundle in the business
including:

MS-DOS 2.11  Wordstar 3.3 FILEBASE
HAGEN-DOS Easy Writer PC File ITI
Color BASIC Mail Track PD Disk
GW BASIC Spell Datemate

OS Tutor Games & Graphics CaleStar

If you didn’t think your

$1397

could buy this much computer, call our machine at

1-800-FORAFOX

leave your name and address, at the beep, and
we'll rush you a booklet that will tell you how it can.
To order call

SO~

Scorrsdale Sysrems, ua

617 N. Scorrsdale Rd. #B, Scarrsdale, Az 85257

5-)(602) 941-5856 ==

ColorFox

The Silver Fox is sold exclusively by Scottsdale Systems
I.td., 617 N. Scottadale Road #B, Scottsdale, AZ 85257
Trademarks: Silver Fox, HAGEN-DOS, and Datemate,
Scottsdale Systems lid.: WordStar and CaleStar,
Micropro International; M5.DOS, and Multiplan, Miero-
soft Corporation; FILEBASE, EWDP Software, Inc:
GBASE II. Ashton-Tate: IBM-PC, and IBM.I’C DOS:
International Business Machines Corporation. Ordering:
Telemarketing only, Silver Fox price is for cash,
IF.0.B. Scottsdale. prices subject to change, product
subjecttolimited supply. Weaccept purchase orders from
Fortune 1000 companies and major universities with
wood credit - add 2% Visa, Mastercard add 3%, AZ
residents add 6%. Returned merchandise subject to a 20%
restocking fee. Personal or company checks take up to 3
weeks to clear. No COIY's or APO’s.
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mine square roots accurately, even for
arguments that were perfect squares. You
solved his problem by testing each result
to see if it was very nearly an integer: IF
ABS(R—INT(R+0.5)) < (small value)
THEN (something). This worked more or
less well, depending upon (small value}
and a particular computer.

It seems | am spoiled because the com-
puter | use most, the TI-99/4 A, always takes
the square roots of perfect squares
perfectly. Actually | stopped the test after
|= 500000 for: IF SQR(1*l)< > | THEN (we
are in trouble).

Your solution was slightly bothersome
because of the judgment required in
selecting the small value. If it is too small,
it rejects legitimate square roots; if it is too
large, it accepts erroneous roots.

Naturally. | could not test any new ideas
on the TI-99/4A, but | also have a Com-
modore 64 and other family members
have other computers. On all of them. the
square-root function could be made
perfect with

B = SQR(a)
B = (B+A/B)2

The tested domain was small as compared
to my test of the TI-99/4A (to a half
million).

Later, | found a way to cause the
TI-99/4 A to take poor square roots with

B = EXP(LOG(A}/2)
These could be made perfect with adding
B = (B+A/B)/2

Oddly, B = A1(1/2) gives slightly different
results from B = EXP(LOG(A)/2) when one
would guess them to be identical.

! did discover a cute way to cure the
symptom for any computer with guard
digits. The TI-99/4A has 3 guard digits (it
shows 10 digits out of 13 or 14), and the
Cé4 has a single guard digit (it shows 9
digits out of 10):

B = SQR(A)
B = VAL(STRS(B})J

This scheme is nice because it adjusts
itself for a particular computer and for the
relative magnitude of A and B.
WEBB SIMMONS
San Diego, CA

Ii

AIM-65 PERIPHERALS

Dear Steve,

To avoid the expense of a disk drive, |
wish to connect a cassette recorder to my
AIM-65 computer. [s there a BYTE article
that shows how to accomplish this? Also,

is there a circuit that can interface my
AIM-65 to a video monitor?
KWAME AJANAKU
Grand Prairie, TX

A simple means of modifying a stan-
dard audio cassette recorder for direct
digital recording appeared in the Oc-
tober 1978 BYTE. 'A Simpler Digital
Cassette Tape Interface” by Ralph W.
Burhans, describes a simple circuit that
should meet your requirements.

The output of a basic AIM-65 cannot
be directly interfaced to a video moni-
tor because it doesn't have a video
generator. This is a circuit that takes ASCII
data from the system bus and converts
it to a string of bits to produce the dots
that make up the characters on the
screen. It also produces the horizontal
and vertical sweep sync pulses to syn-
chronize the character bits. Rockwell sells
a CRT controller module for the AIM-65,
part #RM65-5102, but if you'd rather
build one yourself. read my Circuit Cellar
article "'Build the Term-Mite ST Smart
Terminal” in the January 1984 BYTE. This
circuit uses the National Semiconductor
NS455A Terminal Management Proces-
sor, which provides all the signals
necessary to drive a video monitor and
produces an 80-column by 25-line dis-
play.—Steve

VIC-20 BAR-CODE READERS

Dear Steve,

Do you know of any bar-code readers
for the VIC-20? If not, do you know of any
books or magazine articles that explain
how to build one?

CoLiN C. KELLEY JR.
Piedmont, CA

I am not aware of any bar-code readers
specifically designed for the VIC-20, but
several readers on the market interface
with an RS-232C serial port. Such a port
can be added to the VIC-20, either
through a commercial accessory or via
an article in the May 1983 BYTE. "The
Enhanced VIC-20, Part 4: Connecting
Serial RS-232C Peripherals to the VIC's
TTL Port” by Joel Swank.

Two bar-code readers that interface to
an RS-232C serial port are

The D2 Series Mini Bar Code Reader
Skan-a-Matic Corp.

POB S, Route 5 West

Elbridge, NY 13060

(315) 689-3961

(continued)



YOU’VE GOT THE BEST PASCAL COMPILER!
GE T THE BEST UTlLl Y!

NOW—

- EX

NEVER AGAIN \_NR._TE SOURCE CODE FOR SCREEN DISPLAYS!
If you LIKE Turbo Pascal*, you’ll LOVE TURBO SCREEN™!

Tired of writing line after line of source code Just to create effective screen displays and error-proof data handling?
Then use TURBO SCREEN's Editor to create the screens, the Collator to define a list of screens.
and then relax for a few seconds while the Generator writes the code!

TURBO SCREEN™ _

100 Fields per screen, and up to 80 screens in your abplication.
¢ One screen or elghty, the size of your program doesn't change.
/O field types of:

Real, Integer, String, Character, Boolean.

“Bullet-proof" data entry.

* Create Window-Style overlays or Full-screen pictures In
CPIM*, MS:DOS*, or PC-DOS.

* Supports video attributes for your terminal. And YES, if you
have an RGB monitor, you can create screens in COLOR on
your IBM PC or true compatible,

¢ A SINGLE LINE of source code Invoking TURBO SCREEN'S

‘'display” procedure controls:

—picture selection
—output to screen, printer, or disk
—MO field update

Start letting TURBO SCREEN™ write your 1/0 source code today!

TURBO SCREEN™ s completely menu-driven and includes a

built-in Screen Editor, Collator, and Generator, each called

up with a single keystroke!

ADVANCED EDITOR:

—Turbo Pascal*—like commands include:

~—Block commands for copy, fill, exchange, erase.
—Draw lines in any direction with any character.
—Supports IBM color monitor and graphics characters.

FAST—Generates code for 20 screens in about 60 seconds!

DISK UTILITIES built-in:
—directories
—erase files
REQUIRES:
—Turbo Pascal any version
—80x24 or larger video screen
AVOID software “bottlenecks!”

Fiecan)
COMPUTING @& ONLY — Call TOLL-FREE: 1-800-243-1849
23611 Chagrin Bivd., Suite 101 Inside Ohio call 1-216-292-8745 (Lines Open 24 hours, 7 days)
AAGRER LR Computer System: __ 8bit __ 16-bit
Check .. TURBOSCREEN™  QOperating System: CP/M80 PC-DOS
package . $49.95 CPIM86 MS-DOS
MoneyOrder . Ppjus Ship. ;
(UPS) 5.00 Computer Model: Disk Format: A Sl
Vi Pt
oo Total $54.95  Name: _ _
Master Card Address: SR A T ST L f
Card # Gty S vt n Lt . State ) Zip
EXp: Date: Telephone:

Ohio residents add 62 % sales tax. Outside U.S.A. add $20.00

U.S. Dealer Inquiries Welcome.

*Turbo Pascal is a trademark of Borland International. |BM is a trademark of International Business Machines. MS-DOS is a trademark of Microsoft.-CP/M is a trademark of Digital Research.



FINALLY! MAIL ORDER SERVICE YOU CAN DEPEND ONﬂ.

ASK BYTE
—

BUSINESS SOFTWARE

SRD Corporation Model BCR-170
SRD USA Liaison Office
999 North Sepulveda Blvd.
Suite 314
El Segundo, CA 90245
(213) 417-5114
~—Steve

PROFESSIONAL SUPPORT PLUS RELIABLE PERSONALIZED SERVICE
AND WE’LL STILL BEAT MOST PRICES IN THIS MAGAZINE!

SIDEKICK| |SUPERCALC WORD LOTUS
(C.P.) 3 PERFECT 1-2-3

WORDSTAR
PROPAK

ISYMPHONY

32-BIT COMPUTER DESIGN

Dear Steve,
I want to design a 32-bit computer using
the 32032 processor. | am in need of in-

$243 | | $409 | | $35 | | $189 | | $235 | $295

AID HARVARD SOFTWARE MICROSTUFF ; v . )
Typequick 85  HavardProjectMgr 395 229 Crosstalk 195 98 formation on high-resolution graphics-
ALPHA SOFTWARE Harvard Total ProjectMgr 495 299  MONOGRAM board design, bit-slice and array micropro-
morssonses " Minaptoer SURE R l] | coseors. interfacing 32 and 8bit buses,
- Ina Fraber rsand sense (Mac 2 2 ] 3
Abstat 395 267 WS MULTIMATE INTERNATIONAL high-resolution monitor design, and come
ASHTON-TATE Easy System.l| 395 184  Multimate 495 253 good test equipment. Any information
DBase Il 495 CALL General Ledger 595 295 OASIS would be apprecia
D Base i 695 CALL Accounts Payable 595 295  Word Plus 150 105 Shdb ted. R
Framewark 695 CALL  KOALA PunctuationandStyle 150 95 , -] ILING
Friday 295 CALL  Touch Tablet (PC) 150 95  PEACHTREE Port Coquitlam, British Columbia,
ATI MacVision 400 249  Peachtext 5000 425 185 Canada
Training Word Star 75 45 LEXISOFT Business Graphics System 235 219
Training dBase Il 75 45 Spellbinder 495 239 Peachpak 4 395 199
BPI LIFETREE PETER NORTON Data on the 32032 can be obtained
General Ledger ) 595 399 Volkswriter Deluxe 295 158  Norton Utilities (Vers. 3.0)100 %5 from National Semiconductor Corpora-
General Accounting 595 399  LIVING VIDED TEXT INC, PRENTICE-HALL ;
BORLAND INTERNATIONAL Think Tank (IBM) 195 109  Execuvision 395 299 tion, POB 70818. Sunnyvale, CA 94086.
Toolbox 54 35  Think Tank (Mac) 150 99  PRO TEM SOFTWARE This processor is quite new, but the com-
Turbo Pascal 54 35 MDBS Notebook I 189 123 v,
CDEX Knowledgemari 500 275  Footnote 99 84 pany probably has application notes that
AdvancedLotus1-2:3 70 45  KPaint 100 65 ROSESOFT will help in designing your system.
gHANlG ’l{AEs L e m cé[:afn 225 145 me 30 79 Texas Instruments Inc. (POB 401560,
ags to Riches Ledger i Tu.
CONDOR Managing YourMoney 199 119 Word Il 550 295 Dallas, TX 75240) features a line of bit
Condor 3 650 239  MICROGRAFX SORCIM slice processors, and it also publishes the
gg”"/’:ig’m{ ﬁ?ﬁw‘mﬁso = fﬂ?c'%fg‘gm 395 289 gugef%agzl ggg 12?3 book Fundamentals of Microcomputer
Me Accountal us uper rrojec A
DIGITAL MARKETING WordStar 350 179  SOFTWARE PRODUCTS INT'L Design. Contact Tl at the above address
Writers Pak 250 165  SpellStar 99 55  Open Access 695 349 for information on data sheets and ap-
Milestone (PC) 250 165  CorrectStar 145 99  SOFTWARE PUBLISHING plication notes.
Datebook il 150 98  MailMerge 99 55  PFSFileor Write 140 85 T Mot y licati
Prooireaer 5 38  InfoStar 250 199  SSI L) WSTETioNE] BT e IGE T el
DIGITAL RESEARCH WordStar 2000 CALL  Word Perfect 495 249 AN-843: "Using the MC68000 and the
Concurrent PC DOS 295 239  WordStar 2000 Plus CALL  TELOS MC6845 for a Color Graphics System”
ENERTRONICS MICRORIM Filevision (Mac) 195 125 d AN-851" "M Ia MC68 RT
Energraphics 350 259  RBase4000 495 259  TYLOG and AN-851: “Motorola 45 CRTC
Plotter Option 100 55  Extended ReporfWriter 150 109  dBase Window 249 155 Simplifies Video Display Controllers”
FOX & GELLER Clout 250 135  WARNER SOFTWARE INC. (available from Motorola Semiconductor
DGraph 295 145  MICROSOFT The Desk Organizer 195 129 d X
duil 99 58  Multiplan 195 139  WOOLF SYSTEMS Products Inc., POB 20912, Phoenix, AZ
Quickcode 11 or i 295 145  Chart(MAC) 125 99 Movelt 150 85 85036). provide design details for a
FUNK Project 250 179 raphics-di system video-
STy Sy grap splay system. Other video

display-controller chips are made by
Texas Instruments and several other
semiconductor manufacturers. (See my
article “High-Resolution Sprite-Oriented
Color Graphics” in the August 1982
BYTE.)

Test equipment can be obtained from
a number of advertisers in BYTE. You will
need at least a digital multimeter, a

Free UPS shipping on orders over $1,000.00
CALL FOR PRODUCTS YOU DON'T SEE HERE!

CALL FOR OUR FREE CATALOG
TO ORDER CALL TOLL-FREE:
(800) 235-3020 (USA) « saMe pay sHipmenT

TERMS:

e Call for shipping charges
and support paolicies

e Full guarantee against
manufacturers defects

¢ Allow 3 weeks for checks
to clear

e Prices may change

¢ Call for availability

¢ No cash refunds!
Due to our low prices, all
sales final.

(800) 235-3021 (CA)
(415) 382-9085

——y —

BUSINESS SOFTWARE

448 IGNACIO BLVD., STE. 332

NOVATO,

CA 94947

ON MOST ORDERS
* Prompt UPS service

® Authorized purchase orders

accepted
¢ Dealer, institutional and

quantity discounts available

* No surcharge for credit
card purchases

® VISA & Mastercard
accepted

* COD
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digital-signal generator. and a good os-
cilloscope to start.—Steve

WHAT MEANS COMPATIBLE?

Dear Steve,
Would you please explain the term
“IBM-compatible”? IBM clones are sprout-
(continued)



Why Professionals Choose Aztec C

AZTEC C compilers generate fast, compact
code. AZTEG C is a sophisticated development
system with assemblers, debuggers, linkers,
editors, utilities and extensive run time libraries.
AZTEC C is documented in detail. AZTEC C is
the most accurate and portable implementation
of C for microcomputers. AZTEC C supports
specialized professional needs such as cross
development and ROM code development.
MANX provides qualified technical support.

AZTEC C86/PRO

— for the IBM AT and PC/XT

AZTEC C86/PRO provides the power, portabili-
ty, and professional features you need to
develop sophisticated software for PC DOS, MS
DOS AND CP/M-86 based microsystems. The
system also supports the generation of ROM
based software for 8088/8086, 80186, and 80286
processors. Options exist to cross develop ROM
code for 65xx, 8080, 8085, and Z80 processors.
Cross development systems are also available
that target most micro computers. Call for infor-
mation on AZTEC C86/PRO support for XENIX
and TOPVIEW.

POWERFUL — AZTEC C86/PRO 3.2 outper-
forms Lattice 2.1 on the DHRYSTONE
benchmark 2 to 1 for speed (17.8 secs vs 37.1)
while using 65% less memory (5.8k vs 14k). The
AZTEC C86/PRO system also compiles in 10%
to 60% less time and supports fast, high volume
1/0.

PORTABLE — MANX Software Systems pro-
vides real portability with a family of compatible
AZTEC C software development systems for PC
DOS, MS DOS, CP/M-86, Macintosh, CP/M-80,
APPLE //+, /le, and /lc (NIBBLE - 4 apple rating),
TRSDOS (80-MICRO - 5 star rating), and Commo-
dore C64 (the C64 system is only available as a
cross compiler call for details). AZTEC
CB86/PRO is compatible with UNIX and XENIX.

PROFESSIONAL — For professional features
AZTEC C86/PRO is unparalleled.

Full C Compiler (8088/8086 - 80186 - 80286)

Macro Assembler for 8088/8086/80186/80286

Linkage Editor with ROM support and overlays

Run Time Llbraries - object libraries + source

DOS 1.x; DOS 2.x; DOS 3.x; screen 1/0; Graphics;
UNIX I/O; STRING; simulated float; 8087 support;
MATH; ROM; CP/M-86

* Selection of 8088/8086, 80186, or 80286 code genera-
tlon to guarantee best cholce for performance and
compatibility

MANX

TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.
APPLE DOS MACINTOSH is a trademark of APPLE.

Inquiry 252

e Utility to convert AZTEC object code or libraries to
Microsoft format. (Assembly + conversion takes
less than half the time as Microsoft's MASM to pro-
duce MS object)

* Large memory models and sophisticated memory
management

* Support products for graphics, DB, Screen, & ...

o ROMable code + ROM support + separate code and
data + INTEL Hex Converter

e Symbolic Debugger & Other Utilities

e Full Screen Editor (like Vi)

e CROSS Compilers are available to APPLE //, Macin-
tosh, CP/M-80, TRSDOS, COMMODORE C64, and
ROM based 65xx, and 8080/8085/280

¢ Detailed Documentation

AZTECIC86PROAT I g s s 0o 5t n s w - w hw e od $500
(configured for IBM AT - options for 8B088/8086)

AZTECC8B/PRO-PC/XT ... ..ot innnns $500
(configured for IBM PC/XT - options for 80186/80286)

AZTEC C86/BAS includes C compiler (small model only),
8086 MACRO assembler, overlay linker, UNIX, MATH,

SCREEN, and GRAPHICS libraries, debugger, and
editor.

AZTECCB6/BAS ... ... ...ttt $199
AZTEC C86/BAS(CP/MB6) ........... «...o:... $199
AZTEC C86/BAS(DOS + CP/M-86)............... $299
UPGRADE to AZTECC86/PRO .................. $310
C-TREE Database withsource .......... ....... $399
C-TREE Database{object) ..._................... $149

CROSS COMPILERS
Cross Compiiers for ROM, MS DOS, PC DOS, or CP/M-86
applications.

VAX - >B0BB/BOXXXCIOSS . o v v i i inens $5000
PDP-11->8086/BOXXX CrOSS .. .......c.0ouuun.n $2000

Cross Compilers with PC DOS or CP/M-86 hosts are $750
for the first target and $500 for each additional target.
Targets: 65xx; CP/M-80; C64; 8080/8085/Z80; Macintosh;
TRSDOS; 8086/8088/80186/80286; APPLE //.

AZTEC C68K
— for the Maciniosh

For power, portabllity, and professional features
AZTEC C68K-c is the finest C software development
system available for the Macintosh.

The AZTEC C68K-c system includes a 68000 macrd
assembler, a linkage editor, a source editor, a mouse
based editor, a SHELL development environment, a
library of UNIX 11O and utllity routines, full access and
support of the Macintosh TOOLBOX routines, debug-
ging aides, utilities, make, diff, grep, TTY simulator with
upload & downioad (source supplied), a RAM disk (for
512K Mac), a resource maker, and a no royalty license
agreement. Programming examples are included. (Over
600 pages of documentation).

AZTEC C68K-c requires a 128K Macintosh,
and two disk drives (frugal developers can make
do with one drive). AZTEC C68K supports the
512K Macintosh and hard disks.

AZTEC C68K-c (commercial system) ......... $500
AZTEC C68K-p (personal system) ...... ... ....... $199
AZTEC C68K-p to AZTEC C68K-c upgrade . $310

For Technical Support

Aztec The Most Powerful C

for the IBM AT * MACINTOSH ¢ MS DOS * CP/M-80 * ROM APPLICATIONS
IBM PC/XT * APPLE // » CP/M-86 * TRSDOS ¢ CROSS DEVELOPMENT

Mac C-treedatabase ............... A b $149
Mac C-tree databasewlthsource ................ $399
Lisa Kit (Pascal to AZTEC C68k object converter) ..$ 99

AZTEC Cé65.

— for the APPLE //
“..The AZTEC C-system is one of the finest software
packages | have seen..."” NIBBLE review, July 1984.
The only commercial C development system avaitable
that runs native on the APPLE Il +, lic, and lle, the
AZTEC C65 development system includes a full floating
polnt C compliler compatible with UNIX C and other
MANX AZTEC C compilers, a 6502 relocating assem-
bler, a linkage editor, a library utility, a SHELL develop-
ment environment, a full screen editor, UNIX 1/0 and
utility subroutines, simple graphics, and screen func-
tions.

AZTEC C65/PRO (Apple DOS + ProDos) ... ..
(call for availability)

AZTEC C ll/PRO

~ for CP/M-80

The first member of the AZTEC C family was the
CP/M-80 AZTEC C compller. It is “the standard" com-
piler for development on CP/M-80. The system includes
the AZTEC C Il C compller, an 8080 assembler, a linkage
editor, an object librarian, a fuli library of UNIX 1/O and
utility routines, CP/M-80 run time routines, the SMALL
library (creates modules less than 3K in size), the fast
linker for reduced development times, the ROM library,
RMAC and MB80 support, library source, support for
DRI's StD/ZSID symbolic debugger, and more.

AZNECICII/PROME S Sl s e oo sl are-agnl 1o W6
AZTECICIIBAS o s s e = s m s &
C-TREE Databasewithsource ..........
C-TREE Database in AZTEC object form

AZTEC C80
— for TRSDOS (Radio Shack Model 11l & 4)

“I've had a lot of experience with different C compllers,
but the Aztec C80 Compiler and Professional Develop-
ment System is the best I've seen." 80-Micro, Decem-
ber, 1984, John B. Harrell I1i

This sytem has most of the features of AZTEC C |l for
CPIM. It is perhaps the best software development
system for the Radio Shack Model Il and IV.

AZTEC C80 model 3 (no fioating pointy ........... $149
AZTEC C8Omodel4(full) ....................... $199
AZTEC C80/PRO {full for model3and 4). . . ...

To order or for information call:

800-221-0440

{201) 530-7997 (NJ and outside U.S.A.). Or write: MANX
SOFTWARE SYSTEMS, P.O. Box 55, Shrewsbury, N.J
07701

SHIPPING INFORMATION - Standard U.S.
shipment is UPS ground {no fee). In the U.S.
one day shipment is $20, two days is $10.
Canadian shipment is $10. Two days ship-
ment outside the U.S. is by courier and is
freight collect.

(Bug Busters) call: 201-530-6557
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A FULL C 5
COMPILER 499
FOR

The Ecosoft Eco-C88 compiler for the 8088 and MSDOS is going fo seta new
standard for price and performance. Consider the evidence:

Eco-(88
13

13
21
$49.95 :
(1) Computer Language, Feb., 1985, pp.73-102. Reprinted by permission.

The Eco-(88 compiler is a full K&R C compiler that supports all dato types and
operators (except bit fields). Now look at the other features we offer:

* 8087 co-processor support using a single library. If you install an 8087
later, the software will use it without having to recompile.

* A robust standord library with over 150 functions, including trans-
cendentals, color, and others.

* OBJ output for linking with the MSDOS linker (LINK).

* Error messages in English — no cryptic numbers to look up. A real plus
especially if you're just getting started with C.

* Easy-to-read ond complete user’s manual.

* Warks with all IBM and compatibles running MSDOS 2.0 (or later),

* Plus many other features.

For $10.00 more, we will include the source code for the Clibrary funcfions
(excluding transcendentals). For an additional $15.00, we will include our
ISAM file handler in OB} format (as published in the C Programmer’s
Library, Que Publishing). The discount prices for the library source and 1SAM
only apply ot the fime the compiler is purchased. Pleose add $4.00 to cover
postage and handling. To order, call or write:

Ecosoft Inc.

6413 N. College Avenue
Indianapolis, IN 46220
(317) 255-6476

ECOBOFTHINC.
Eco-C (Ecosoft), MSDOS (Microsoft), UNIX (Bell Labs), CP/M (Digital Research), Z80 (Zilog), BOB6, 8087, 8088 (Inel).

ASK BYTE

SCIENTIFIC WORD PROCESSING

ASEASY AS JT

* With 73, save complex

expressions by name, $iiip 18
and you never have to With T°, use up _[o ?5
type them again. levels of subscripting

and superscripting

¢ «\\\Q\'l“3 s M’)t‘ N\ ey
de OV erlaie "o vne U
o PONES \\s% ‘/
e Py

* With T3, format text directly
on the screen, with line spacing,
underfine. boldface, and italics all visible:

* With 13, define and
use up to 1024 characters’
in a single docurment.

FOR THE IBM PC, XT, AT AND MANY
COMPATIBLES. SUPPORTS: DOT MATRIX.
DAISY WHEEL AND LASER PRINTERS,

With T3 complex expressions :
SUPPORTS HERCULES GRAPHICS CARD

appear on the screen as they will be printed.

You enter them in a simple, direct manner which

won't interfere with your train of thought.

You can cormpose scientific manuscripts directly at the keyboard.

THE SCIENTIFIC WORD PROCESSING
SYSTEM THAT’S EASY T0 USE!

IN NEW MEXICO (505)522-4600.

TCI SOFTWARE 151X 317629

RESEARCH. INC.
1190-8 FOSTER ROAD - LAS CRUCES, NEW MEX)CO 83001
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ing up like weeds, and every manufacturer
claims that his product is IBM-compatible.
Some, though. qualify this statement and
state that it does not run all the IBM soft-
ware. Even you designed a 16-bit machine,
and you also claim that it is IBM-
compatible.

There is a considerable price difference
between the real IBM and the clones, and
I am contemplating whether | should go
IBM or compatible.

HARRY RIESBECK
Nepean, Ontario, Canada

IBM compatibility is indeed an often
misused term. In a general sense, any
computer that can run Lotus [-2-3 and
Microsoft's Flight Simulator is said to be
“IBM-compatible,” since these programs
make extensive use of keyboard, mem-
ory, and graphics features. Any machine
capable of running MS-DOS is con-
sidered compatible, since MS-DOS and
PC-DOS are compatible. However, to be
100 percent compatible, the ROM BIOS
(read-only memory basic input/output
system) routines must be identical. Since
these routines, which oversee the opera-
tion of the hardware, are copyrighted by
IBM, the only legal way to get them is to
license them or develop them indepen-

| dently.

Many computers are bus-compatible

| with the IBM PC and will handle most of

the accessory boards now on the market.
Others have some minor quirks in the
graphics routines, keyboard control func-
tions, and use of interrupts.

Some PC clones on the market are 100
percent compatible with the IBM PC, and
they do represent a better value. Check
product reviews in the major computer
magazines.—Steve B

IN ASK BYTE, Steve Ciarcia answers questions
on any area of microcomputing. The most rep-
resentative questions received each month will be
answered and published. Do you have a nag-
ging problem? Send your inguiry to

Ask BYTE

clo Steve Ciarcia

POB 582

Glastonbury, CT 06033

Due to the high volume of inquiries, personal
replies cannot be given. All letters and photo-
graphs become the property of Steve Ciarcia and
cannot be returned. Be sure to include “Ask
BYTE" in the address.

The Ask BYTE staff includes manager Harv
Weiner and researchers Bill Curlew, Larry
Bregoli, Dick Sawyer. Robert Stek. and lean-
nette Dojan.
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From your fingerprint to your
monogram, you are unique.

You wear a business suit tailored just
for you; now you can get business
news tailored just for you.

With NewsNet you get vital, in-depth
business news. You get expert
information on your industry or
profession. Through your computer
and telephone, you get news on a vast
range of subjects from the world's
largest retrieval service of business
newsletter information.

3,000 New Articles
Screened Each Day

You'll get access to more than 250 busi-
ness newsletters, plus wire services
like UPI and PR Newswire. There's
news on everything from computers to
investments, from taxes to telecommu-
nications. 3000 new articles are
added every day and each one is
screened specially for you.

Fast, Versatile, Simple

You enter key words, names or
phrases. NewsNet stores them and
saves every article containing those
words. Check in daily, even hourly;
scan the headlines or read entire arti-
cles, and print out what you want to
keep. Change key words when you
like. You're free from the worry that
you've missed something important—
and your topics may turn up in publi-
cations you'd never have time to read.
If you're onto a new topic, the entire
NewsNet database is available for
your search. Get special reports on
your competition, the inside story on
an industry, or press coverage of a
company’s new product.

Start Saving Now

The average newsletter carried by
NewsNet costs $200 per year in print
form. That's $50,000 worth of newslet-
ters. Yet with NewsNet you pay as little
as $15 per month for access. And
NewsNet has no initiation fee. It's a
tremendous value. So call today. Welll
send everything you need to start
saving now,

Your Custom News
Report is Ready

800-345-1301

(In PA 215-527-8030)

945 Haverford Rd. Bryn Mawr, PA 19010
Inquiry 293




And AT&T, Columbia, Compagq, Corona, Eagle, TI Professional, a
QICSTOR-PLUS, PC-DISC, PC-BACKUP, PC-CARD, and PC-9 TRAC

Alloy Computer Products, Inc., 100 Pennsylvania Ave., Framingham, Mass. 01701 (617) 875-6100, TWX: 710-346-0394 Euror




Zenith. With PC-QICTAPE, PC-STOR, PC-SLAVE/16, PC-QICSTOR,
See Alloy’s full line of innovative products in action at your local dealer. mquiry 21

\lloy Computer Products (Europe) Ltd,, Cirencester, Gloucestershire, England. Tel: 0285-68709, Tlx: 43340 Con'\purer PrOducrs, Inc




CLUBS & NEWSLETTERS

® BBS FOR MEMBERS
Uploading and downloading
are features of the 300-bps
BBS called ABACUS-COM,
operating 24 hours, 7 days a
week at (805) 871-2725. It is
for members of A
Bakersfield Area Com-
modore User Society
[ABACUS). The group meets
on the second Wednesday
of every month in Bakers-
field, California. Contact
Gene Smith, ABACUS, 2316
Sandy Lane, Bakersfield, CA
93306.

® FARMER'S CHOICE
Descriptions of agricultural
software packages, elec-
troni¢ information services,
and university contact infor-
mation for farmers is avail-
able in a capsule form in
the newsletter Agricultural
Computing. Contact Doane
Publishing, 11701 Borman
Dr., St. Louis, MO 63146,
(314) 569-2700.

® TECHNICAL SCHOLASTICS
An independent newsletter
from a nonprofit organiza-
tion about educational com-
puting, Academically Speak-
ing. .. is produced bi-
monthly for the benefit of
computerists, teachers, and
manufacturers. Contributions
concerning hardware and
software developments that
affect curriculum and ad-
ministration in postsecond-
ary education are welcome.
Contact William Buchholz,
Academically Speaking . . ..
Scholastech Inc., POB 1545,
Cambridge, MA 02238.

® A HUNDREDFOLD

A newsletter for the TRS-80
Model 100, Century, contains
hardware and software news
and reviews, programs, and

information that'is also ap-
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plicable to the NEC and
Olivetti computers. It is
published eight times a
year; a subscription is $35.
Contact Century, Peregrine
International, Suite P-225,
323 South Franklin, Chicago,
1L 60606-7095.

® ENGINEERS REVIEW
Engineering Software Exchange
(ESE) ts a monthly newslet-
ter that promotes high stan-
dards in engineering-applica-
tions software. Reviewers
critique programs based on.
the quality of documenta-
tion, degree of user-friendli-
ness, interactive features,

and the completeness of the

software. A subscription is
$60 annually. Contact Lidia
LoPinto, CAE Consultants
Inc., 41 Travers Ave., Yonkers,
NY 10705.

® A WELCOMING
ASSEMBLY—The Milwaukeé
Area IBM Personal Com-
puter Users Group meets at
7 p.m. twice a month.
Members who use 1BM PC
and compatible computers
can benefit from product
demonstrations, instructional
sessions, a monthly newslet-
ter, and access to a library
of public-domain software.
Contact the IBM PC Users
Group, POB 2121, Mil-
waukee, W1 53203-2121
(414} 679-9075.

® COMPUTERS FOR
HOOSIERS—The BBS of the
Hoosier Users Group (HUG)
is on line 24 hours a day at
(317} 631-994A to serve

users of the Texas Instru-
ments 99/4A computer. The
monthly newsletter, which is
exchanged with other users
groups, supplements
monthly meetings. The
group sponsors classes in
BASIC and Extended BASIC.
Special-interest groups and
a library of public-domain
software meet members’
specific needs. Contact
HUG. POB 2222, In-
dianapolis, IN 46206-2222.

® TELEWORKS

The TeleCommuting Report,

a monthly newsletter pub-
lished by Electronic Services
Unlimited, tracks develop-
ments in the field of
location-independent work
Because corporations are
presently running pilot pro-
grams and researching the
use of computers in homes
or at satellite offices, reports
of their results can aid small
businesses as well as manu-
facturers. A subscription is
$145. Contact Electronic Ser-
vices Unlimited, 142 West
24th St., New York, NY
L0011, (212) 206-8272.

@® MAC STREET JOURNAL
The newsmagazine of the
New York MacUsers Group,
The Mac Street Journal, is
published monthly by and
for the benefit of Mac users.
Articles, reviews, and
graphics are included as
well as an order form for
public-domain software and
members' evaluations of
software. Monthly meetings
feature lectures, demonstra-

CLUBS & NEWSLETTERS is a forum for letting BYTE readers know what
is happening in the microcomputing community. Emphasis is given to elec-
tronic bulletin-board services, club-sponsored classes, community-help projects,
and other activities. We will continue to list new clubs and newsletters. Allow
at least four months for your club's mention to appear. Send information
to BYTE, Clubs & Newsletters, POB 372, Hancock, NH 03449,

tions, and special-interest
group discussions. A bulletin
board is maintained. Annual
dues are $32. Contact New
York MacUsers Group., POB
6686, Yorkville Station, New
York, NY 10128.

® BUG PREMIERS

The First Basis Users Group
{Ist BUG) meets on line and
in New York City every
month. Members maintain a
BBS and produce a monthly
newsletter and a semiannual
directory of users of Basis
108, a 6502/Z280-based
microcomputer. Contact
John Flory, Ist BUG, 4 Tower
Lane, Morristown, NJ 07960.

® FOR AGRICULTURALISTS
Farmers and agri-business-
people who use computers
in their operations can share
ideas and public-domain
software via a monthly
newsletter called The Com-
puter Farmer. Contact Kelly
Klaas, Route 1, Box 4133,
Twin Falls, 1D 8330I, (208)
733-4251.

® INDEPENDENT
EXPANSION—The Phoenix
Chapter of the Independent
Computer Consultants
Association (ICCA) meets
the second Tuesday of the
month at 6 p.m. in Phoenix,
Arizona. A newsletter is pro-
duced monthly; annual
subscriptions are $10. ICCA
is a nonprofit club for com-
puter consultants and con-
tract programmmers. Con-
tact Mike Diross, ICCA,
Phoenix Chapter, POB
32115, Phoenix, AZ 85064,
(602) 892-3270.

® THE PUBLIC'S DOMAIN

A newsletter covering public-

domain and user-supported
(continued)



UNIX™ and DOSTM At the Same Time!

—— . = Looking at an IBM PC/AT? Happy with DOS but want

UNIX? Happy with UNIX but want DOS? Want them
working together?

Get The Connector!™

The Connector is a revolutionary product that allows
DOS applications to run on the IBM PC/AT or XT
under VENIX/86 ( the first licensed AT&T UNIX
operating system for the IBM PCs) or PC/IX. That
means you can add one or more terminals to your AT
which run programs using multi-user VENIX/86 to
share the disk and printer. Switch between UNIX and
DOS at the console with a single command. And run
more than one task simultaneously. Like running a
spelling check in the background while you printa
report and run Lotus 1-2-3™ or dBaselI™

- _ Get yourself an AT and load it with VENIX. Collect

i | | ¥ ' your DOS and/or UNIX applications. We’ll supply The
- Connector. The right solution to your software per-
sonality problems.

Call for complete details.

Unisource Software Corp., Department 4109,
71 Bent Street, Cambridge, MA 02141.
Telex 92-1401/COMPUMART CAM.

617-491-1264

Also
available

on the
PC/XT and
compatibles.

* UNIX is a gradcmark of ATAT Technologics, Inc. DOS is a irademark of Micrasoft, Ing. PE/AT and PC/XT are of IBM. The G Getting UN[X Soﬁware

:'!’ mmno‘}o;;m::s siemy, fnc, VEN Wlmpl:mcnmlon by VenturCom, Inc. t+2-3 and LOTUS are irademarks of Lotus Develapment Corp. dBm:ll isa Down to Bus‘ness

inquiry 403 ; MAY 1985 « BYTE 59



Inquiry 430 for Dealers. Inquiry 431 for End-Users.

w data

systems

THE QUALITY GOES IN BEFORE THE NAME GOES ON

PROFIT FROM ZENITH DATA SYSTEMS Z-150 PC
DESKTOP OR Z-160 PC PORTABLE IBM COMPATIBLES!

OWN TOTAL PERFORMANCE
Y\ USE ZENITH'S PERSONAL COMPUTER SYSTEMS!

® 4 Open Expansion Slots B Fuli Color*,
Green*, or Amber Video B Clearly
Labeled, Easy-to-Use Keyboard ®
Excellent Price/Performance Ratio W
Zenith Total Service, Technical and
Training Support

*Z-150 PC ONLY - MONITOR NOT INCLUDED

ZENITH DATA SYSTEMS 2-150

PC DESKTOP SYSTEM
W/ 2 DRVS, 320K RAM, 2P, S, CCB,
RAM.DISK & PRT SPOOLER, MS-DOS,
MS-WORD*, MS-MULTIPLAN* S/W $1,929

SAME AS ABOVE W/ 576K RaM $2,058
WITH 320K, 1 FLPY, 10.6Mb H.D. $2,669
WITH 576K, 1 FLPY, 10.6Mb H.D. $2,798
*WHILE SPECIAL OFFER LASTS!

ZENITH DATA SYSTEMS Z-160
PC PORTABLE SYSTEM

SAME AS Z150PC W/ 2 DRVS.

320K RAM, S, P, MS.DOS, WORD*,

AND MULTI-PLAN* SOFTWARE  $2,239

SAME AS ABOVE W/ 10.6Mb H.D. $2,849

EB_WERSD ..k SPECIAL OFFER LASTS!
ay BV SEE PAGE 501
(800) 528-3138 FOR OTHER PRODUCTS

CLUBS & NEWSLETTERS

BLANK
DISKS

Major Brands . Low Prices

Call ALF first
1-800-321-4668

If you need 50 or more top quality disks, bulk-packed (without
expensive labels or fancy packaging), call the toll-free number
above for the latest price on your favorite brand. ALF copies
thousands of disks each day—so we know which disks will
perform best with your system! Inside Colorado call 234-0871,

ALF

ALF Products  Denver, CO
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software for the IBM PC is
devoted entirely to new
disks, their reviews, and
questions and answers con-
cerning their exchange. PC-
SIG News is produced by the
PC Software Interest Group,
which has also published
Directory of Public Domain (and
User-Supported) Software for the
IBM Personal Computer. Con-
tact the PC Software Interest
Group, Suite 130, 1556
Halford Ave., Santa Clara,
CA 95051.

® OGO FOR THE
TEACHER—Microguests. a
monthly publication
available from September
through May for teachers of
Logo. contains mathematical,
scientific, and linguistic
problems for children to
solve. A subscription is $25
a year. Contact Martin-
Bearden Inc., POB 337,
Grapevine, TX 76051.

® MEDICS ON LINE

The Atlanta Medical Forum
is available at (404) 351-
9757 every hour of the day
at 300 and 1200 bps. It is a
user-supported private BBS
for people interested in
areas of health care that in-
volve computers. The Bread
Board System software
allows message exchange
and file transfer. A $15 an-
nual donation is requested.
Contact Dr. Floyd Garrett,
Suite 424, 315 Boulevard
NE. Atlanta, GA 30312.

® LONE TEXAN EAGLE
The East Texas Eagle Users
meet the second Thursday
of every month. Interested
persons can contact R. J.
Dodson, 1809 Bell, Long-
view, TX 75602, (214)
758-2994.

® A NEW ADDITION

The Adam Users Group
(AUG), though independent,
benefits from Coleco's input
on new products in the bi-
monthly newsletter, AUG-
ment. The international group
has scheduled an AUG BBS

for telecommunications
linkups using the Adam. A
public-domain library is
available to members. An-
nual dues are 512, Contact
AUG, POB P, Lynbrook. NY
11563.

® GROUP FOR THE
VALLEY—The Los Angeles
area Valley PC Users Group
meets on the second Thurs-
day of each month in North
Hollywood. 1t is a forum for
sharing information among
users of IBM PCs and com-
patible computers and pro-
vides a public-domain soft-
ware library. Contact Carlo
di Giovanni, 6161 Whitsett,
North Hollywood, CA 91606.
(818) 762-7566, or Robin
Kaplan, The Information
Group, 3414 Troy Dr., Los
Angeles, CA 90068. (213)
851-2480.

® MINDSETTERS

The First Mindset Users
Group welcomes members
across the nation who share
an interest in this MS-DOS
micro with advanced graph-
ics capabilities. Send an
SASE to receive a sample
newsletter. An annual sub-
scription costs $15. Local
members meet in the Bay
Area on the second Monday
of each month. Contact
David Duberman, 355 15th
Ave. #5, San Francisco, CA
94118, (415) 668-8352.

® ATTENTION CANADIANS
RAM (Regroupement des
Amateurs de Micro-
ordinateurs) contains five
user subgroups for the IBM,
Apple, TRS-80 Color Com-
puter, Commodore 64, and
CP/M-based computers.
General and subgroup
meetings are held each
month. A BBS is maintained
and a newsletter written in
French, Organigramme, is pro-
duced bimonthly. A public-
domain and freeware library
exists for each subgroup.
Contact Ronald Léger, RAM,
POB 21, St. Jean, Quebec
J3B 6Z1, Canada. W



YOUR DAYS OF NEW SmarTerm 220 supports
BUYING TERMINALS A-to-Z and other software requiring
ARE OVER! DEC* VT220 terminals. It

B el e e i includes the full capabilities of
emulation software for your IBM* SmarTerm 100: DEC VT.102'
PC, XT, AT or compatible system. VT100, and VT52 emulation. If.
All SmarTerm products offer com- YU need VT125 ReGIS graphics
prehensive and exact terminal support, choose SmarTerm 125.
emulation, powerful ASCII and For Data General Das'.“?f D100,
binary file transfer facilities, and D290, or D400 emulation you

include TTY mode to link you to need SmarTerm 400.

The Source, CompuServe, Dow Don't “‘scurry’’ around buying
Jones, Easylink, Tymnet or other  more obsolete terminals. Join
popular services. We've included  the 20,000 users that have
features such as multiple setup chosen SmarTerm. Try it
configurations, XMODEM and for 30 days, with full

PDIP* protocol sup-  refund privileges.
‘ port, “smart” Soft:  parso nc, - Madison, Wi
keys, plus European  (gog) 273-6000 - TELEX 759491
DOS support.
- - . . .r

.IDEA CREDIT: Anne Hillebrand of Ada, Oktahoma. See your name in print! The best ideas for uses of obsolete
terminals replaced by SmarTerm will be used in future ads. Write Persoft, Dept. GERBIL., 2740 Ski Lane, Madison, W| 53713,

L —————————— e
“SMARTERM and PDIP are irademarks of Persoft. Inc. * IBM is a registered trademark o

inlernational Business Machines Corp. * DEC, VT and ReGIS are irademarks of Dhgdal
Equipment Carp. * DASHER 1s a registered trademark of Data General Cosp.

'L'I'Eﬂ[l'

© Persoft, inc 1985 All-fightsReserved, Inquiry 319




SPEAK SOGFTLY AND CARRY A BIG SCHTICK.

To lead an audience to your conclusions, you need more than strong words. You've got to show them
your line of reasoning, and help them follow it.

You do that with strong, clear graphics. The kind you get from just one graphics package,
Graphwriter. It's built to allow you to speak softly, while you hammer your message home.

Point by point.

It's got more easy-to-use, easy-to-customize charts than Lotus 1-2-3" or any other software on the
market. And with Graphwriter, you can turn out your first chart in 15 minutes. _

So, before your next presentation, get your hands on Graphwriter. Speak softly to the people at
your local computer store. Or call 617-890-8778.




FORMATS
text/word

vertical column
stacked column
clustered column
horizontal bar
stacked bar

clustered bar

pies (1-4)
proportional pies

line

scatter plots

bar-line combination
Gantt

organization

bubble

tabie

pie-bar combinatjon
surface line

stacked line
line-table

double stacked bars
range

paired bars

3D horizontal bar
FLEXIBILITY

text justification
variable font sizes
variable font colors
22 font styles
adjustable bar widths
pie rotation/placement
unequal line lengths
8 line types

5 frame options

8 fill patterns

axes labels ($,%,x)
log/semilog scaling
multiple curve fits
fioating comments
vertical page plotting
muitiple pfots per page
EASY-TO-USE
pre-designed formats
chartbook

input forms

1-2-3» DIF* access
Multiplan* file access
on-screen help messages
chart preview
‘built-in artist"

batch processing
chart/template storage
OUTPUT OPTIONS
paper

transparency

35mm slides
Polaroid Palette™
Matrix PCR™
COMPUTERS

{BM PC, XTand AT®
DEC Rainbow™
Tandy 2000%

HP 150"

NECAPC*
Burroughs ET2000+
Fortune Systems™
Wang Office Assistant®

Graphwriter with the Polaroid Palette
gives you slides in minutes, Even last minutes;

Graphwriter
m; ARY OF PERSUASION.

Graphic Communications Inc.
Waltham, Massachusetts 02254
(617) 890-8778




EVEREX
EVER FOR EXCELLENCE

LOTUS 1-2-3 132 COLUMNS

PC PAINT

PC PAINT

F;C PAINTBRUSH 720x 348

16 COLORS, 320x200

The Plain Facts:

EVEREX
THE EDGE
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iBM Monochrome Compatible, 720x348, High Resolution

\

* Runs Lotus 1-2-3™ and Symphony™ in high resolution
monochrome:

N |\| sowydesn
N\ [\| sowdein

— 132 columnsx25 rows

—132 columnsx44 rows

PC Paintbrush in monochrome

\
AYANAY
\

+ 16 shades of green on the IBM monochrome monifor

Runs color software on the IBM monochrome monitor,
full screen:

—Flight Simulator

—PC Paintbrush

—PC Paint

—PC Tutor

AYAYAYAYATEAY

—Pinball

—Without software patch needed

Automatic Boot-up without software patch needed

Runs Lotus 1-2-3™ and Symphony™ in high
resolution color: :

—16 colors, 320x200

—4 colors, 640x200

Printer port (standard)

AYAY A S AN AN

Software switchable among color, monochrome and 132
columns mode

- Price

AN AN AYAYA N AN AVAVAYAN AV AN AN AV AV AV AN AN AN

&

© $395 $695 $680 $595 $499

Excellence is the standard at Everex—it's in our name, our
products, in everything we do. When you look for the best for
your computer—you'll find Everex products.

Visit your local Everex dealer today and ask to see Everex
products in action. For the name of your nearest Everex
dealer, please call (415) 498-1111.

Reglstered Trademarks: Paradise Modular Graphics Card — Paradise Systems, Inc.; Hercules Graphics
Card—Hercules Computer Technalogy: Lotus 1-2-3—Lotus Development Corporation; PC Palnt—Mouse
Systems Corporation; Tecmar Graphlcs Master—Tecmar Inc.; Persyst Bob—Persyst Products; Ulira Pak —
Tseng Lab.; The Edge—Everex Systems Inc.; IBM, PC Tutorial—International Business Machines Corporation;
Flight Simulator —Microsoft Corporation.

Inquiry 161

Dealer Hotline: (800) 821-0806. in CA (800) 821-0807.

Imagineering Ultimo, Australia TLX: 74349 IMAGIN AA

Microage Distribution Lid. London, England TLX: 881 3241 WONGS G

Feeder Paris, France TLX: 4413241 FEEDER

Automated Office Systems Hout Bay, South Africa 2721-70-8091 -
Survex, 1027 Speers Road, Oakville, Ontario Canada L6L-2X5, 416-842-6093
Pride Computers, 102-8167 Main Street, Vancouver,

British Columbia, V5X 3L2, 604-321-5690

——=EVEREX—

EVER for EXcellence
Address: 47777 Warm Springs Bivd., Fremont, CA 94539 (415) 498-1111.



BO-OK REVIEWS

THE APPLE Because Lu's book was
MACINTOSH BOOK | one of several commis-
Cary Lu (./'7 | sioned by Microsoft Press
Microsoft Press ‘ i while the Macintosh was
Bellevue, WA: 1984 L | still under development, it
383 pages, $18.95 s E=— | emphasizes the initial
i 5N 2 Microsoft programs: Mac-
FIRE IN THE VALLEY: ( 3 Write, MacPaint, Multiplan,
THE MAKING OF THE | . \ l and Chart.
PERSONAL COMPUTER = [ | The book shares another.
Paul Freiberger and 1 Pl ~~ and more pleasing, charac-
Michael Swaine . | I 1 ' (' teristic with its competitors:
Osborne/McGraw-Hill 1 " \ [ | the heavy use of graphics,
Berkeley, CA: 1984 N - |1 ' | in keeping with the com-
288 pages, $9.95 o Y. ’ { ‘ | puter's own style. The text
) i . is confined to half the width
BENEATH 2 - = T " | of a page. leaving plenty of
APPLE PRODOS (A =@ e ! room for screen printouts,
Don Worth and i N i /_\ j <= | sketches and other margin-
Pieter Lechner - A Zl @) | ESEE alia. These are generally
Quality Software ‘ C “ﬂ:f»" B B W helpful, especially to peo-
Chatsworth, CA: 1984 . 2 SRR 5 2 tli‘ e N ple with little exposure to
295 pages. $19.95 | :_._ __’)‘? Q,’\ | the Mac.
| S\ 100 ,(:;}j"" ——————""]  The Apple Macintosh Book is
PRODUCTIVE SOFTWARE = 5 ,,:;;;?’5-'/’ divided into four sections.
TEST MANAGEMENT _ ‘:Y. e —" WA\ Two chapters cover the
Michael W. Evans o3 > T philosophy of the visual in-
John Wiley & Sons b : terface, some of the strong
New York: 1984 a5 =5l 8~ | points and limitations of the
232 pages, $32.95 o _“ Mac. and the process of
fet el bH I, | setting up the machine.
| it = - f£&€s 45| Nine chapters emphasize

THE APPLE
MACINTOSH BOOK

Reviewed by Scott L. Norman
Cary Lu, in writing The Apple Macintosh Book, did not fall
into the trap of creating an extended version of the
Macintosh manuals. Instead. he produced a book that
should be of broad interest to present and prospective
owners of the Mac. To a lesser extent, it may also appeal
to people who are generally interested in the improve-
ment of the personal computer. Although the depth of
coverage is occasionally shallow, the book lives up to the
author’s intention: to anticipate major questions and to
furnish the tools for finding solutions rather than attempt-
ing to provide up-to-the-minute information on all rele-
vant topics.

ILLUSTRATED BY JOHN S. DYKES

basic machine operations.

The chapter "Fundamental Operations” is where Lu in-

troduces the Mac desktop and the use of the mouse to

manipulate windows and icons. It's well done, with plenty

of illustrations of screens and menus and a liberal use of

color to distinguish instructions to the user from a run-
ning commentary on what is happening.

DEALING WITH DISKS
In the I1th chapter, Lu describes the details of dealing with
disks: initializing and erasing, copying, moving, renaming
files, and so on. Although he is careful to describe how
to go about things with a single-drive system, Lu empha-
sizes that two drives are almost mandatory for serious
work. | think he's right, and prospective purchasers of the
(continued)
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When Your
Chips Are Down,

Bank on BYTEK's
(E)PROM MultiProgrammer System S15-G
With Less Restrictions & a FREE KEYBOARD
For Only $1150.

Stand Alone or Hook Up to your Terminal,
3 Voltage Devices, Simulation Module,
Supports Bipolar, PALs, 40 Pin Chips.

Also Available: S5 Basic (E)PROM

Programmer, $690. UV Erasers from $67.

‘compurer SYSTEMS CORPORATION
1021 South Rogers Circle, Boca Raton, FL3343]

CALL TO ORDER (305) 994-3520, Telex 4310073 MEVRTC

Distributor Inquiries Welcome j

COMPETITIVE EDGE
P.O. Box 556 — Piymouth, M| 48170 — 313—451-0665
Compupro®, LOMAS, EARTH, TELETEK, Macrotech

SYSTEMS
CompuPro 286. SS1, 170 4, Disk 1A, Disk 3, 20MB HD, 512K, 15 Slot 5" CCPM 4995.
Lomas 286, Hazitall, LDP 72, 1024K, 20MB, 1-5" Flp, 4 pon, 15 Slot, CCPM 4995,
Lomas Thunder 186, 512K, 4 Slol, 10 MB HD, 4 Serial, CCPM, 1-5" Floppy 3995,
CompuPro 8085/88, 10 4, Disk 1A, Ram 23, 10 Slol, 2-8" Drives CP/M 2.2 2895.
CompuPro CPU Z, I/G 4, DIsk 1A, Ram 23, 10 Siot, 2-8" Drs, CP/M 2.2 2795.
Teletek Systemaster 11, 8HMz ZB0, 128K, 10 Siot 2-8" Single Turbodos 2695.
Teletek Systemaster, 4MHz 280, 64K, 10 Slot, 2-8" CP/M 2.2 2095.
Systemasler I, 10MB HD, 1-8", 10 Slol, 4 Hi Speed 128K Slaves 4995,
$-100 CIRCUIT BOARDS
CompuPro 286 CPU™ $695. Lomas 286 $821. Macratech 286/280H $995.
CompuProSPUZ""8MHZ  261. Lomas 8086 420. Lomas 10MHz 8086 520.
CompuPro8085/88 "™ 327. Lomas Qctaport™ 320. Lomas 4 serial 200.
CompuProDisk 1A* 458. LomasLDP™ 2086. Macrotech 256K Dram 499.
CompuProDisk 3™ 525. Lomas 256K Dram 446. Macrotech 512K Dram 799.
CompuProRam22™ 995. Lomas 512K Dram B21. Macrotech 512K static 1699,
CompuProRam 23 308. LomasRam67™ 725. Macrotech 256K slatic 995,
CompuPro Ram23 128 555. Lomas Hazitall™ 244. Lomas Color Magic'™ 16K 476.
CompuProCPUZ™ 215. Thunder186" 1095. LomasMSDOS™ 2.11 225.
CompuProCPUM*816%  250. Lomas CCP/M=86" 280.  CompuProMDriveH?512K 495,
System Support One™ 297. CompuProl/Q4 297. CompuPro VO 38 port 459.
Teletek HD/CTC 525. Teletek SBC 1 525.  Teletek SBC 16MHz 128 699.
Teletek Systemaster® 557. Systemasterl® 899. Turbodos®for Teletek 650.

Earth Computer TURBO SLAVE | 8MHz 128K $395.
Turbo Slave | runs with Teletek, North Star Horizon, Advanced Digltal and Qthers.

CABINETS
Para Dynamics 20 Stot Pronto $1195. Para Dynamics 2300D Fipy HD CAB $395.
Para Dynamics Mini Pronto 795. Para Dynamics 2200 Rack Drive CAB 495,
CompuPro Enclosure 2 Desk Cab 611, CompuPro Enclosura 2 Rack 645.

ALL PRICES SUBJECT TO CHANGE AND STOCK ON HAND
CompuPro is a legistered Trademark of Viasyn, CPU Z, Disk 1A, Disk 3. Interfacer 3, Interfacer 4,, CPU 286, CPU 8085 88, System
Su 1, MDRIVE-H, Fam 22, Ram 23 ars irademarks of fegisercd tademanks of Viasyn, GPM 2.2, CCPM. are g atered
tademarks of Dial Hesearch inc MSDOS is a tegitered tradamark of Microsoh. Systemasior & Systemaster li re regsiered
trademarks of Talaelek Enterprises. Turbodos 1s register.
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Mac would do well to keep this in mind.

Lu dispenses reasonable advice on how to distribute sys-
tem files, application programs, and data files among disks.
The goal, as all Mac users soon learn, is to maximize
usable storage space while minimizing the amount of time
spent preparing disks for use. The trick is in learning which
files must go where.

The chapter on disk handling closes with a discussion
of how information can be moved between programs by
means of the Mac's Clipboard and Scrapbook files. This
discussion is pretty brief, however; at its conclusion the
author advises interested readers to jump ahead to the
20th chapter, “"Macintosh Software Issues” This interesting
section describes a bit of the philosophy behind the
design of operating systems and user interfaces and then
gets into how Mac application programs store and ex-
change data.

Lu also briefly discusses the use of alternative operating
systems to alleviate the Mac software shortage—a rather
desperate measure at the moment. It seems unlikely that
the people for whom the book is primarily intended would
have much interest in pursuing this topic right away.

The ability to direct files with the mouse, Clipboard, and
other tools is one of the Mac's most appealing features,
and the consistency of the machine’s operation certainly
encourages users to move data from one application to
another. Lu does a good job of describing the three forms
in which the Clipboard and Scrapbook can store informa-
tion: formatted data files, ASCIl (American Standard Code
for Information Interchange) text files, and picture files for
the QuickDraw routine in ROM (read-only memory). He
goes on to discuss some of the limitations on data shar-
ing and editing that are likely to arise.

Readers seeking a more general idea of what the Mac
is all about should read the chapter on MacPaint. The
author devotes subsequent chapters to specific types of
software: word processors, spreadsheets, business graph-
ics. and so on. This applications material is followed by
14 brief chapters on how things work. This is where you
will find the material on software issues that | have already
described. Lu provides some details about the video dis-
play, keyboard, mouse, and 1/O {input/output) ports, and
he offers advice about printers and modems.

In three rather philosophical chapters, Lu speculates
about future Mac products and the future development
of microcomputers. He provides a comparison of the Mac
and the IBM Personal Computer that will make few con-
verts. This section is uneven. The chapters on the screen,
keyboard, and mouse contain little material that most
readers would care to refer to more than once. The chapter
on disks and drives has more substance. and the one on
printers contains at least a suggestion of what is needed
to use printers other than the Imagewriter.

The final section consists of five chapters, containing
material that didn't fit anywhere else. They are as much
fun to read as anything in the book: the potpourri includes

(continued)



Other people make modems for telecommunications.
But our new Courier 2400™ modem is made for busi-
ness. This modern modem transmits, over the phone,
240 characters a second, enabling you to upload or
download data at twice the speed of a 1200- bps
modem. You'll cut phone costs, save precious hours
and increase productivity.

The Courier 2400 features auto-dial and auto-answer
..and is fully CCITT and Bell compatible. it responds
to the full AT command set, allowing you to use any
of the popular telecom software packages, including
Telpac“‘ by U.S. Robotics, Crosstalk"‘ PC Talk™,
- Smartcom™ and many
! others. And the entire AT
® command set and S-register
* functions are displayed on
" "help screens’ and again
B summarized for you on the
: - underside of the unit.
E———  Couricr 2400 is accom-
Jelicreens modating in other ways too.
it lets you know the length of each call, tells you (on
screen) the status of a call in progress, and even fea-
tures an adjustable speaker to provide audio phone

line monitoring. Courier can test itself
in both answer and originate modes,
and automatically adjusts from 2400
bps to 1200 or 300 bps. And a powerful
automatic equalizer assures nearly
perfect performance on every call.

At $699, you'll not find more modem for
the money. If you prefer an internal
; . slot modem for IBM-PC and compatible
Microlink 2400™  computers, our new Microlink 2400™
will deliver the same superior performance at the
same affordable price.
And to get the most
out of either Courier
or Microlink, ask for
new, improved Telpac
telecommunications
software with easy to
use windows.
We set out to build L s

the best modem on the market. Now, it's ready. Once
you try Courier or Microlink, we think you'll agree —
we're not exaggerating one bit. Inquiry 402

courier

by U.S. Rdbotics, Inc.

8100 McCormick Blvd.

Skokis, IL 60076

Phone: (312) 733-0497

Telex: 650-186-3130

Outside lllinois: 1-800-Diai USR




100% FLAWLESS
COPIES . . .

. . . FAST!

No need to tie up your valuable computer to duplicate
diskettes . . . when VICTORY can provicde you with a

duplicator that will do the job

faster. One button operation automatically formats,
duplicates and verifies up to 8 diskette copies at the

same time.

VICTORY can supply you with literally dozens of
standardized formats to match the protocol of virtually

any current computer. In addi-
tion, built-in utilities enable
you to read or devise any for-
mat you may require. If that’s
not enough, VICTORY can
help you with unusual or
unique formatting, serializing
or copy-protecting problems.

VICTORY duplicators are
designed to be reliable. Each
of the copy drives has a
separate controller to increase
copying throughput and
ensure maximum uptime.
VICTORY Duplicators use
industry proven drives com-
bined with 100% digital tech-
nology . . . there are no
analog circuits to slowly drift
out of tolerance.

Let us help free you from
your disk-duplicating bottle-
neck at a surprisingly
attractive price. Write or call:
VICTORY ENTERPRISES
TECHNOLOGY, INC., 8910
Research Blvd., Suite B2,
Austin, Texas 78758—

(512) 450-0801.

-8 BRI -
¥ ? ALy

Y,

o,

ENTERPRISES

flawlessly, and much

VICTORY

Technology, Inc.
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thoughts on graphics, illustrations of the basic Macintosh
fonts along with the names of their closest standard equiv-
alents, and hints on moving specific types of files back
and forth to popular application programs running on
other machines. A 15-page glossary wraps things up.

Cary Lu, currently an editor at High Technology magazine,
customarily takes a critical, level-headed approach to com-
puters in his magazine writings; he maintains that ap-
proach in this book. It must have been difficult. The Macin-
tosh is one of those high-tech objects that inspires high
passions in its devotees and detractors, but Lu manages
to keep things in perspective.

Scott L. Norman (8 Doris Rd., Framingham, MA 01701} is depari-
ment manager of solid-state science at GTE Laboratories in Waltham,
Massachusetts.

FIRE IN THE VALLEY:
THE MAKING OF THE PERSONAL COMPUTER
Reviewed by Joel Pitt

I t's easy to forget that in the not-too-distant past the con-
cept of a personal computer seemed fantastic. Fire in
the Valley. by Paul Freiberger and Michael Swaine, is a
history of the brief revolutionary period during which per-
sonal computers became a reality.

Changes in the direction of the computer revolution and

| in the image of the computer—from remote behemoth to

tool of humanity—have been shaped by the personalities
and motivations of the people who first dreamed of, and
then built, personal computers. “The newborn industry;”’
the authors write, was a movement of “hobbyists fully con-
scious that they were bringing on a social, not just a tech-
nological, revolution:’

Freiberger and Swaine have lived in the valley south of
San Francisco and watched the industry grow from that
vantage point. Both men served as editors at InfoWorld;
Freiberger is now West Coast editor of Popular Computing;
Swaine is editor in chief of Dr. Dobb's Journal. They don't
ignore the contributions of hobbyists and professionals
from other parts of the country, however, so their picture
of the origin and development of the industry seems
balanced and fair.

The chapter entitled *Tinder for the Fire” is a brief,
general history of the computer and the transistor tech-
nology that permitted its miniaturization. The obligatory
recitation of the evolution of the idea of the computer,
starting with Charles Babbage's analytical engine, includes
much that is old hat; however, the authors also discuss
Intel's development of the first CPU (central processing
unit) chip, the 4004, which is less well known. A brief ac-
count of David Ahl's failed attempt to interest Digital
Equipment Corporation in selling computers for personal
use underlines the conflict between the individual vision
that drove the personal computer movement and the cor-

. porate computer world that “passed up the chance to
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bring computers into the home and onto the desk.”

The birth and development of the MITS Altair computer
is described in “The Voyage to Altair”” We learn that the
flashy cover photo on the January 1975 issue of Popular
Electronics, which served to announce this first successful
hobbyist computer kit to the world, was just a “photo of
an empty metal box masquerading as a computer.” The
frantic race to bring the Altair into reality was a cliff-hanger.
{What has come to be known as "vaporware—products
announced well before they're available—has an ancient
and honorable role in the history of the microcomputer
movement.) Fortunately, MITS was able to fill those metal
boxes quickly enough so that the revolution was not
brought to a halt just as it was getting off the ground.

But "The Voyage to Altair” is not only the story of the
Altair computer. Many of the people who worked with the
Altair went on to play major roles in the future of the per-
sonal computer. Freiberger and Swaine let us learn about
them as we follow the history of MITS.

The next four chapters focus on the people, personali-
ties, and est-inspired vision that drove IMSAI the second
major microcomputer manufacturer; the hobbyists and
visionaries who flocked to and formed the Homebrew and
other microcomputer clubs; the software developers who
helped to make the microcomputer a usable tool; and the
entrepreneurs who brought microcomputers and software
to us in retail stores, computer shows, and magazines. We
learn about the social vision that drove some people, the
marketing vision that drove others, and the sense of
discovery, play, and adventure that pervaded the move-
ment. (The book is illustrated with 32 pages of photo-
graphs that help to put flesh on the players mentioned)

The penultimate chapter, “American Pie;" is devoted to
Apple Computer and its founders, Steve Wozniak and
Steve Jobs. And though the first six chapters of Fire in the
Valley help refute Apple’s occasional claim to have invented
the personal computer, this chapter documents Apple's
legitimate claim to a unique and critical role in bringing
it to the people. The last chapter of the book, “Big Com-
panies,” covers the significant, though belated, entry of
the major computer companies (which had passed up the
opportunity to invent the personal computer) into the
microcomputer business.

The story that Freiberger and Swaine have attempted
to recount is rich with the excitement of discovery, seren-
dipity, accidental association, businesses made and lost,
and remarkable people. Because it is contemporary
history, the authors were able to draw much of their in-
formation from interviews with many of the people in-
volved. They have relied to a lesser degree on written
sources. In the preface there's a long list of acknowledg-
ments of the people they interviewed, but there is no
bibliography.

Freiberger and Swaine's reliance on oral sources helps
give their book a personal vitality; however, because of
their dependence on interviews, the accuracy of their

(continued)

/325t

b wv

Inquiry 50

THE UPS
THAT TALKS
TO YOUR COMPUTER.

MICRO-
FelRRURS

TOTALLY EFFECTIVE
POWER PROTECTION
Protects against blackouts,
brownouts, spikes, sags,
surges, glltches noise and
frequency shifts, Provides
computer grade sine wave
power.

TRUE NO-BREAK
UNINTERRUPTIBLE

POWER

MICRO-FERRUPS  provides
true no-break uninterruptible
power. (Many UPS on market
are really standby systems
that break power from 2-10
milliseconds when transfer-
ring to battery backup. That's
an eternity to your computer
and disk drive.)

BATTERY INCLUDED

Sealed no-maintenance, long
life battery included. An auxil-
iary 12 volt battery can be
added for longer backup time.

)

(RIS
RIS

AN |

250VA $945
500VA $13456

TALKS TO COMPUTERS
The on-board microprocessor
RS232 port allows
MICRO FERRUPS to inter-
face with computers. Your
power can be monitored by
the computer so you know
what is happening and an
orderly shutdown can be
made. AC input and output
voltages, output current, load
VA, Tine frequency, banery
voltage and backup time
remaining can_be displayed
on terminal. 300 or 1200
selectable baud rate. ASCII.

BEST POWER

TECHNOLOGY, INC.
N\————— P.0. BOX 280, NECEDAH, WISCONSIN 54646-—-———/

800-356-5794
Wis. 608-565-7200

)G The Single Source
for Sockets, Alcoswitches,

PACKAGED
TS

Knobs, Ribbon Cable Products,
RDI Terminal Blocks, D-Subs,
Edge Cards, Telecon,
RS-232 & Co-Axial Cables,
Gender Changers, UHF & BNC,
Flat Cable, Accessories

1985 Catalogs Available

CaII these TOLL

1985 Catalog features Sockets,
Switches, Knobs, Ribbon Cable
Products

Data Cable Products Catalog
features D-Subs, Edge Cards,
Telecon, RS-232 Cables, UHF &
BNC, Flat Cable, Accessories
1985 Supplement features RD\
Terminal Blocks

) PACKAGED

FREE numbers for

PRE

F,qE/ A/D*

the name of the distributor or sales rep nearest you.
‘Nationwide (800) 336-3613 / In Mass. (800) 428-5700
P.O. Box 659, 40 Perry Avenue; Attleboro, MA 02703

Service Is Our Business

No Order Too Small
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Undeniable.

Deluxe Computer Forms means
undeniable quality. Your order
must match your requirements —
or you won't pay! That's quality,
undeniably. Guaranteed.

Unquestionable.

Our unquestionable guarantee
means the forms you select are
100% compatible with your
software. Forms Consultants can
answer your questions and we'l
pay for the call. Tough questions
about forms or compatibility —
easy answers.

Unbelievable.
- Unbelievable 3-day turn around
means . . . fast senvice. You save
5 money and time. Most custom
forms orders 5-10 day turn around.
Believe us, that's service. Fast.

~ Call Toll Free to receive your
- FREE 32 page, color catalog.

1-800-328-5727 Ext. 513
In Minnesola 1-800-742-5685

COMPUTER FORMS 7760

A DIVISION OF DELUXE CHECK PRINTERS, INC
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historical material may be open to question. It's not sur-
prising to find that the intensely creative people who
shaped the personal computer movement often had their
own ideas about how things should be done and about
their own rights and responsibilities. There were, of course,
many disputes and, not surprisingly. differing accounts of
what happened and why. It seems that the authors have
made every attempt to be fair. It's not at all unlikely,
however, that some of the many volatile personalities in-
volved in the making of the microcomputer will take ex-
ception to a statement here or a date there.

Freiberger and Swaine have pulled together consider-
able information for Fire in the Valley and given it a sense
of human vitality.

Joel Pitt (28 Cedar Ridge Rd.. New Paltz, NY 12561} is a senior
consultant with \Woodbury Computer Associates and writes about
microcomputer applications.

BENEATH APPLE PRODOS
Reviewed by Martin Kalman

F‘ rom June 1978 to early 1984, the primary disk oper-
ating system (DOS) for the Apple 1l family was Apple
DOS. Although early documentation was meager, this
operating system was used to create the large body of
software that has been an important factor in the popu-
larity of these computers. Early in 1984, Apple Computer
Inc. introduced a new operating system called ProDOS
(Professional Disk Operating System) to rectify Apple
DOS's shortcomings.

As with their earlier book, Beneath Apple DOS, Don Worth
and Pieter Lechner attempt to document an operating sys-
tem, with a particular emphasis on those topics that have
been omitted or covered superficially in the Apple
manuals. In the beginning, the authors state that Beneath
Apple ProDOS is intended to serve as a companion to the
manuals provided by Apple. They go on to enumerate the
deficiencies of Apple DOS and point out how ProDOS has
addressed these and made improvements.

The technical portion of the book begins with a chapter
describing how data is stored on a floppy disk using the
Apple Il drive (or equivalent). The authors point out that
this chapter should not be considered a prerequisite for
understanding succeeding chapters. For this reason, 1 think
it may have been more appropriate to place this chapter
at the end of the book, perhaps as an appendix. The
material. much of which is applicable to other Apple oper-
ating systems (DOS. Pascal, CP/M), would be of interest
only to the advanced programmer who wants to access
the disk at the lowest levels.

HIERARCHY

One of the most significant improvements provided by

ProDQOS is its hierarchically organized disk volume. in ad-
(continued)
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THE BEST PRICE:

$2095.
Complete with
Leading Edge™ Word Processing
with Spelling Correction

THE BEST PRODUCT:

The Leading Edge™ PC is the only
personal computer in the world that
can run all the big name software
packages 50% faster than an IBM® PC,
while maintaining the highest level
of reliability in the entire industry.
And nobody can beat the list of stan-
dard features, or the twelve month

warranty on all parts and labor.
LEADING EDGE®

Leading Edge Products, Inc.
Systems and Software Division

225 Turnpike Street, Canton, MA 02021
800-343-6833,(617) 828-8150

SUPPORTED BY
THE BEST PEOPLE:

For as long as you own your
Leading Edge PC, there will be a
Technical Support Hotline—a staff of
highly skilled, very friendly, hardware
and software specialists, available
toll free, at the other end of your
telephone. No charge, no limits,
no Kidding.

Leading Edge is a trademark of Leading Edge Products, Inc.
IBM is a registered trademark of International Business Machines, Corp-
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THE MAINFRAME

Micro Mart’s Ten Million Dollar With PCto Mainframe Inven-
When one of twenty Micro Mart Inventory is on-line with our IBM tory, this Micro Mart Salesman
Sales Pros answers acall, he’sready Mainframe, so answers are fast verifies his stock, quotes his best
at his PC. and accurate. price and makes the sale.

HELLO. THIS 1S YESSIR! YOU WANT 85 OF THEM?
MICR O MART I'M CHEGKING- OUR INVENTORY.
MAY | HELP YOU ? ONE MOMENT, PLEASE...

THEY'RE IN STOGK! CAN | LOCKTHEM
IN FOR YOU? THANK YOU, SR \
WOULD YOULIKE THEM TOMORROW?

Computers

CANON Athena PC,Color

or Monochrome Systerns. AT
INTRODUCTORY LOW PRICES
LEADING EDGE Complete
systems._ FROM $1498
THE COMPUTER SPECIAL OF THE
MONTH! ____ CALLFORDETAILS!

Networking/
Protocol Conversion

SNA & BISYNC 3780, 5251 Mod 13 &
Mod 11,3274,3278.
PC TURBO 186 by ORCHID, 80186
coprocessorboard._ $799
IRMA Complete line. __ FROM $799
FORTEGRAPH for IRMA, upgrades
IRMA to 3279 S3G graphics.

IRMAPRINT Enhances

IRMA graphics.

PC Net ORCHID's, new
completeline. ____ FROM $899
TECHLAND SYSTEMS Blus Lynx
5251 Mod 12 & 3276 Emulators and
3270Keyboards.
SANTA CLARA PCPartner &
PCTerminal. CALL

Printers & Plotters

We have thousandsin stock.
THE PRINTER SPECIAL OF THE MONTH!
CALLFOR DETAILS!
HOUSTON INSTRUMENTS Plotters & Digitizers. ___

Dot Matrix

EPSON FX80 Plus/100 Plus.
EPSON LX80/100.
EPSON L1500.
EPSON JX80, color printer.
COMREX 420. 400 cps. Epson compatible. __ $1798
OKIDATA 92 & 93; ML84, (200 cps.), w/opt. IBM
PROMS, Pacemark 2410(350 cps.)

Hard Discs

Micro Mart carries all the major brands. If you
don’tseeit—ask forit.
PEACHTREE PERIPHERALS P-10, 20, 30 & 50,
internal & external. For your PC, XT, AT, AT&T,
COMPAQ or others. FROM $698
SYSGEN 10 & 20 Msg w/streamer tape.
NEW MODELS—CALL!
SYSGEN Image & Quickfile, streamer tape back-up

OKIDATA Color printers. Complete line. for your IBM XT & AT. CALIL
CANON Color printers. Completeline. BERNOULLI TECHNOLOGY Hard Disc
TOSHIBA P-1351, 1340 & P-351._$189B/$799/CALL  Subsytems. FROM $2698
DATAPRODUCTS P. Series 8050 Color &8070. DAVONG New line of hard discs. 21 & 32Mb w/tape.
STAR MICRONICS Complete line. Start @ $8496
TEXAS INSTRUMENTS 855, 865 & 850X1,. Chi S
FROM $729 )

i ‘We guarantee the lowest price for chips!! Call us|!
Letter Quahty INTEL 8087, 80887 High speed coproc. . FROM $129
NEC Spinwriters 2050,3550,8850. 64K RAMCHIPS. __ CALLFOR MARKET PRICE
JUKI 6100/6300. $419/$749 286K RAMCHIPS. __ CALLFORMARKET PRICE
C-ITOH Starwriter(40cps), 128K PIGGY-BACK Chips for your AT.
Printmaster, (55 cps). $899/$1299 CALL FOR MARKET PRICE
COMRBEX CF I BpCH IS CLuLY: Multifunction Boards

Wa carry a full range of form handling options.
Call for our unadvertised LQ Printers!!

Floppy Disk Drives

TANDON TM 100-8, DD/DS, 360K. $149

‘We have a comnplete line of multifunction boards
compatible with the Portable, AT, XT, & Jr.
THE BOARD SPECIAL OF THE MONTH!
CALL FOR DETAILS

1/2 HEIGHT DISK DRIVES: SHUGART, MITSU-
BISHI, TEAC. PC,XT8 ATcomp.__ FROM $119

SPECIAL! Two 1/2 H.DD. “Y" cables & brackets. $329

SIX PACK 64-384K, multifunc.

ADVANTAGE 128K-3Mb, expansion for AT. __ CALL

QUADRAM QUADBOARD, 64-384K. $889
QUAD Jr. Expansion for PCjr. a
TECMAR CAPTAIN, 0-384K multifunc. $199

TECMAR CAPTAIN Jr., Multifunction for Jr.
TALLTREE J-RAM IT, 0-512K, w/software.
TALLTREE J-RAM ITX, 0-512K, w/software. _$189
STB RIO GRANDE & GRANDE BYTE,
ExpansionforAT,128K._____~ FROM $289
LEGACY Complete line of expansion products for Jr.

Graphic Cards

PREVIEW Monochrome graphics. Hercules look-
alike forless. CALL
HERCULES Mono &colorgraphicscards.
PLANTRONICS ColorPlus + HiRes color board, par.
portw/software. = New low price!
TECMAR Graphics Master, HiRes color & mono sup-
ports Lotus. $489
QUADRAM QuadcolorI&IT,colorcards.
PARADISE SYSTEM Multi-display or Mod. Graphics
Cards, color & mono, par. port. FROM $899

Software

ASK ABOUT THE SOFTWARE SPECIAL OF
THE MONTH!

Accounting

SORCIM /IUS Complete line including windows.
FROM $879/EA,

MEGAPLUS64-512K, max.8func.
MPH RAMboards, for PC & PCcompatibles. _ CALL
I/0MINNIE, I/0 shortboard for Portable & AT.

CYMA Complete business ssries.

MICRO MART HAS OVER 20 STORE LOCATIONS. CALL FOR THE ONE NEAREST YOU.

(404) 449-8089

Prices are subject to change without notice and are similar, but may vary at Micro Mart Retail Stores.
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Service & Repairs
* On-Site— We have hundreds of service locations nationally.
& Depot—Our National Service Center is one of the fastestin

* We Have— A wide variety of services available. Please call us.



EVENT. 1-8

Astheorder is processed,
each product is thoroughly tested
before shipping.

orders ony

Micro to Mainframe Order
Entry and Processing is fast...then
we can ship by Federal Express for
next day delivery.

LET'SSHIPIT!

82838485 j E BUTTE AND ZEPHYR
. Hi

LLS..READY TQ GOY

-241-8149,

Theresult? Some very satisfied
Micro Mart Customers!

Spreadsheets &
Integrated Packages

Call for our unadvertised spreadshestsi!
ASHTON-TATE Framework.
MICROSOFT MuitiPlan, w/templates.
MDBS Knowledge Man.
SORCIM/IUS SuperCalc 3, vers. 2.0.

NEW LOW PRICE!

Enhancements & Utilities

FOX & GELLER Complets line of enhancements for
dBase II, IIT & Rbase 4000.

NORTON Utilities 3.0. $69
ROSESOFT ProKey 3.0. $89
CENTRAL POINT SOFTWARE Copy ITPC. $38
ATI Training. $58
SOFISTYLE Set Fx + and Printworks. Printer con-
trol pkgs.

SIDEWAYS Inverts printout. $48
BORLAND Sidekick.

LIVING VIDEOTEXT ThinkTank.____ $188

Compilers & Language Tools

LATTICE C-Compilers. $299
MICROSOYFT Complets line.
WORDTECH The dBase compiler.

DIGITAL RESEARCH Completaline.
BORLAND Tirbo Pascal, Turbo Toolboxand mors.
FROM $38/EA.

Graphics & CAD

Micro Mart carries all the major CAD packages:
Callif you don't see it.
Zsoft PC Paint Brush, mouse driven graphics. _ $98
DECISION RESOURCES ChartMaster/
Sign-Master pkgs.
MICROPRO ChartStar.
MICROSOFT Chart. i

Communications

MICROSTUF CROSSTALK XVI. Latest version. _ $99
HAYES SMARTCOM II. _

Word Processors

MULTIMATE w/Spelling checker & tutorial. _ $269
SAMNA + word processor
MICROSOFT Word. New version.
LIFETREE Volkswriter Deluxe.
881 WordPerfect. New version.

Office & Project Planning

HARVARD Tbtal Project Manager. $399
SORCIM /IUS Super Project.
MICROSOFT Project.

Data Base Managers

Call for our unadvertised Data Bases.

MICRORIM 40000r 6000, Report Writer & Clout
options. New low price!
WARNER SOFTWARE The desk organizer. ___ $148
ASHTON-TATE dBase IT & III. AT compatible.
MICROSTUF Infoscops.

$169

GREAT J0B
GETTING THAT PC
 STUFF, DOCTOR!

Modems

HAYES Smartmodem 300,
1200, 1200B & 2400. The
beststock inthe U.S.__ CALL
PROMETHEUS Modems.___
ANCHOR AUTOMATION
Signalman Mk XII. $289
VEN-TEL 1200 BAUD 1/2 Card
for IBM Port. & XT.
POPCOM Popcom, int. & ext.
w/voice and data comm.

Miscellaneous

DYSAN DISKETTES, PC, XT,
& AT compatible. GUARAN-
TEED LOWEST PRICE IN
THE U.S. CALL!
MOUSE SYSTEMS PC
Mouses, optical w/
software.
MICROSOFT MOUSEBus
or serial mechanical
mouse W/ mouse menu
software.
KEYTRONICS 5150 & 5151.
PCand Jr. Keyboards. ______
KENSINGTON MICROWARE
MasterPiece.___________ $119
CURTIS Accessories. Pedestals,
cables, efc.
EDP Best selling line of surge
protectors. FROM $38
HAYES Mach IT & Mach 11T Joysticks.
QUADRAM Microfazer. Printer buffer
8-128K. FROM $129
TRIPPELITE Back-up power supply. 200-1000
watts, and ISOBARsurge protectors, 4& 8 plug.
RUTISHAUSER Sheet feeders for all major brands. _
POLAROID Palstte.

Monitors and CRT’s

PGS Max12, Amber, 720h x 3560v. Monochrome. __
PGS SR-12690h x 480v, w/dualscancd. _
‘PGS HX-12, 690 Dot RGB.

QUADRAM Quadchromse, 690 Dot RGB. $489
QUADRAM Amberchrome. Amber mono. ____ $189
AMDEK Color 300, 500, 600, 700, 710, ?22. Com-
plete line of color monitors.

AMDEK 300A /300G Composite mon. ___$129/$118
AMDEK 310A, Amber w/8 yr. warranty. _In Stock!!
WYSE Terminals, 100, 76, 50. Entire linein stock. _
TAXAN RGB Color Monitors. Complete line at

low, low prices. CALL!

©Copyright Micro Mart 1985
Technology Corporate Campus
3159 Campus Drive

Norcross, Georgia 30071

YOUR PERSONAL BLUE CHIP CARD

Micro Mart has
financing options
available. Ask for

| aMicroMart Blue

| Chip Credit Card

/ application, today.

Inquiry 265

S ST S At S —
W 4 & . L _ W
L v & W I N B N I
L\ 4 = W | ANy NS
Il N N . S 1]
HE W B B T o BN .- A
4. WV A . WA . . W
—— G s W .

MAY 1985 - BYTE 73



Bm

COMPUTERBANC

AN N@S

CET SERIOUS. STOP PAYING HICH PRICES NOW!

THOUSANDS OF AVAILABLE [TEMS. CALL FOR COMPLETE PRICING.

SYSTEMS

1BM PC

256K. Two 360KB Disk Drives. Cotor
Graphics or Monochrome Graphics board,
Parallet Printer Port, Monochrome Display
(Amber/ Green}, DOSZ

LIST PRICE $2950.00 — ONLY $2095.00
SUPER XT 10 Meg Upgrade . .. . .. $2795.00
L e il §

IBM SOFTWARE

LOTUS 1-2-3
LOTUS Symphony
MICROPRO Wordstar ..
ASCII Express For IBM.
Wordstar Professional . . . .

Infostar. .............. .
(TR e vt B i 3
MICROSOFT Word ...............
PC Mouse W/Sottware
Mulliplan.

Project. 3
ASHTON TATE Fnday
dBASE Il .

dBASE ||| ................. :
FramEwor Kisesre el ey (el SR, .
LIFETREE SOFTWARE Volkswriter ... 119.00
Volkswriter Deluxe .. ............. 169.00
FOX & GELLER Quickcode . ........139.00
alir - .......59.00
dGraph 149.00
MICRORIM Rbase: 4000 295.00
PFS Write . . .. Bty b g .89.00
Flie ey ek i 89.00
Report . . e T 89.00
Proo! g SO ) 79.00
...... 79.00
ENERGRAPHICS ................. 269,00
IBM HARDWARE
AST Six Pack Plus 64K. 259.00
MegaPlus 11 S ot AL e 269.00
PC Net t Starter Kit .............. 830.00
QUAORAM Quadboard O-K . 219.00

Quadcolor 1 or Microfazer 64K. . .. . 205.00
Quad for PC Jr. . 24
MICAOSCIENCE
10MB Winchester ... ......... ...
FRANKLIN TELECOM

10 Meg Harddisk . ... .. T
22 Meg Harddisk. ... . ...
Cartridge backup. . ................
HERCULES Mono Graphlcs s

Color Card. . 159.
OACHIO Turbo .. .. . ;
PC Net Starter Kit . Y .
PLANTROHNICS Colorplus . 389.
STBRIoplus 64K . ............. . 245.00
SUDBARRIO.Y ..o P o ol i TN e 255.00
Graphix +IENEW . ............... 245.00
AT HardWaret e, i e T CALL
TEACHOS B "viving tecwncrorry 119.00
S5 R .169.00
TANDON TM 100-2. 179.00
IBM Flo“p < 2aMB0 it s . CALL
TALL GRASS 12MB W/Tape 395.00
IRWIN Taps Drive .. .............. 539.00
MOUSE SYSTEMS Optical Mouse. ... 169.00
ALSO — PERSYST, ORCHIO,
TITAN ANO OTHERS

PRINTERS
BROTHER HR-TS Sy W 369.00

HR 35
202410 .,
JUKI 6100 .

NEC 2030 . .659.00
2050 799.00
3530, Pt A0 e 1229.00
35 S 0 e e - it 1539.00
STAR MICRONICS Gemfni 10X. ... .. 259.00
Gemint 18X ... ... 389.00
EPSON RX-80 F/T 329.00
EXEBOREE . -G b v otaaes. o T ohmastly 389.00
FX-100 + 595.00
LO1500. . . by 1299.00
OKIOATA92A .. ... .. .. 389.00
QFAVN. [y V. e il xS 649.00
PANASONIC 1091 Sl o ....CALL
TOSHIBA 1350-P . .. 1299.00
MONITORS

AMOEX 300 . ..128.00
30 AT s « - 2 sue 1h e 145.00
310 AT A, s o e ) 169.00
ERIR s R e 269.00
Color 1I . 459.00
TAXAN Composne ‘Amber 119.00
121/122. 149.00
420 (RGB). . 439.00
(RGBS .. et . ot B Il 489.00
PRINCETON GRAPHICS HX-12...... 469.00
........................ 625.00

MA! X A e e I e R L 189.00
ZENITH ZVM-122 Amber .. ......... 95.00
ZYM-123 Green ... ..... .........95.00
NEC 1201 Hi Res Green 115.00

1205 Hi Res Amber : 8
1260 Green. . .. ...79.00

JC1215 Composlte Color w/audio . . . 215.00
JC1216 Color RGB . 329.00
MODEMS
HAYES 1200. . . 395.00
12008 . .. o 349.00
00 R aagorst -~ E 195.00
Micromodem //e . 219.00
ANCHOR Mark X. . 109.00
MarkgpX Il e s e L., 239.00
Volksmodem 1200 . .. coee....189.00
NOVATYION Smart Cat Plus. . .. CALL
ACCASSRIEZ=FREREN 5 o ... 419.00
ApplesCati] ISRt r e A . 239.00

PROMETHEUS Promodem 1200 .. ... 308.00

APPLE PRODUCTS

MICAO SCI A2 drives //e ......... 179.00
[ C DIV OT R Mk B = o -1a o5 199.00
TEAC drive .......... o000 140,00
APPLE Compatible drive . ... 145.00
WESPER Interface. ................69.00
BUFFERED 16K. .. ... .. coo..... 139,00
SYSTEMS SAVER Fan ............. 69.00
MICROSOFT Premium //e ... ...... 279.00
Softcard CP/M o.o....229.00
Multiptan. . oo 129.00
MAC Multlnle (Maclmosh) ....... 129.00
Basic {Macintosh) . .

APRICOAN Serial Card .
TITAN Accelerator

ASCIIt Express Professional .. ....... 89.00
OISKETYE S/S or D/S Box 10 . 12.00/19.00
KOALA Touch Tablet. . . .79.00
HAYES Mach I JoyStIck Lo.....39.00
MACES OftWara s et Sehs s e ¢ CALL
APPLEMOUSE Il . ................ 129.00
VIOEX Uitraterm . ................ 179.00
80 COLUMN/64K Intertace // e only .. 99.00
APPLEWORKS mshas ta s s o Wi 215.00

WE SUPPORT THESE FINE SYSTEMS:
Apple, Compaq, {BM, and many more.

TELEX #550757 / ANSWER BACK — COMPUTERBNK UD

e

~ &

Orders Only

800/332-BANC

OUTSIDE CALIFORNIA

COMPUTERBANC

16783 Beach Bivd., Huntington Beach, CA 92647
714/841-6160
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BOOK REVIEWS

dition to the main directory on each volume, ProDOS
allows subdirectories within the main directory. Each sub-
directory can hold files of any type. including further sub-
directories. In this manner, a nested structure is created
that allows easy file organization and access through in-
dividual pathnames. The chapter that follows discusses
how ProDOS organizes information on a disk to provide
the directory structure just described. Although this
discussion assumes the medium is a standard Apple
35-track floppy disk. all of the information presented is
applicable to other disk sizes and even to a hard disk.

Worth and Lechner then embark on a detailed descrip-
tion of how individual blocks of data (512 bytes) are
allocated on the disk, beginning with the initial format-
ting that creates the volume directory and volume bit-map
blocks. They describe the internal layout of different types
of files. complete with numerous examples and excellent
diagrams that show data organization and storage These
include directory files as well as typical file types such as
BASIC programs, binary files, and text files.

At this point we are introduced to the ProDOS assem-
bly-language program itself, which is loaded into RAM
{random-access read/write memory) when the disk is
booted. It consists of two parts: the ProDOS kernel and
the BASIC interpreter. The kernel is made up of subrou-
tines that can be called by any assembly-language pro-
gram to access the disk, either block by block or file by
file. The BASIC interpreter acts as a translator between
a BASIC program (or a user’'s immediate commands) and
the kernel. A short chapter shows the memory usage of
these two components and explains how they are loaded
into the computer during the booting process.

The remaining three chapters, which occupy more than
half the book. are intended to aid the assembly-language
programmer who wants access to the routines within the
ProDOS program. In contrast to Apple DOS, ProDOS pro-
vides a set of 20 externally callable subroutines in the
kernel. These subroutines, referred to as the machine-
language interface (MLI), provide a simple method for ac-
cessing the operating system's disk, time and date, and
interrupt-handling functions. Entry points are well docu-
mented, with detailed descriptions of all the required in-
put parameters. A list of MLI error messages includes ex-
planations that would be valuable when debugging.

One of the most interesting and potentially useful
aspects of ProDOS is the provision for adding extra user-
written commands to the BASIC interpreter. The chapter
entitled "Customizing ProDOS" examines this feature. The
authors even include a program in the appendix that in-
stalls a "Type’ command. You can use this command to
display the contents of an input text file on the screen.

In the final chapter of the book, Worth and Lechner
describe the ProDOS global pages. These two pages
always occupy a fixed position in memory and contain sys-
tem-status and device-configuration information. Ad-
dresses in these pages are of use to the programmer for

{continued)



C Source Debugger, help
faster. That’s The C Progra
tem from Mark Williams Compa

MWC86

MWC86 is the most highly optimized
C compiler available anywhere for the
DOS and 8086 environment. The bench-
marks prove it! They show MWC86 is
unmatched in speed and code density.

MWC86 supports large and small
models of compilation, the 8087 math
coprocessor and DOS 2.0 pathnames.
The compiler features common code
elimination, peephole optimization and
register variables. It includes the most
complete libraries. Unlike its competi-
tion, MWC86 supports the full C lan-
guage including recent extensions such
as the Berkeley structure rules, voids,
enumerated data types, UNIX* I/0 calls
and structure assignments.

Quality is why Intel, DEC and Wang
chose to distribute MWC86. These in-
dustry leaders looked and compared
and found Mark Williams to be best.

User Friendly

MWC86 is the easiest to use of all
compilers. One command runs all
phases from pre-processor to assembler
and linker. MWC86 eliminates the need
to search for error messages in the back
of a manual. All error messages appear
on the screen in English.

A recent review of MWC86 in
PC World, June, 1984, summed it up:

*Unix.is‘a Trademark:of Bell Laboratories.

Inquiry 253

“Of all the compilers reviewed, MWC86
would be my first choice for product

development. It compiles quickly, pro
duces superior error messages, and.
enerates quick, compact object
library is small and fast

not content to
write the best C compiler on the mar-
ket. To advance the state of the art in
software development, Mark Williams
wrote csd.

csd C Source Debugger serves as a
microscope on the program. Any C
expression can be entered and evalu-
ated. With csd a programmer can set
tracepoints on variables and expressions
with full history capability and can
single step a program to find bugs. The
debugger does not affect either code
size or execution time. csd features
online help instructions; the ability to
walk through the stack; the debugging
of graphics programs without disturb-

SIEVE

Time in Seconds
O Large Model

W Small Model

Size in Bytes

[0 Large Model

M Small Model

MWC86

t C did for Programming
s has done for C Programming

ing the program under test; and evalu-
ation, source, program and history
yindows.

csd eases the most difficult part of
development — debugging. Because
csd debugs in C, not assembler, a pro-
grammer no longer has to rely on old-
fashioned assembler tools, but can
work as if using a C interpreter — in
real time.

The C Programming System
from Mark Williams now supports
the following libraries:

Library Company
Windows for C Creative Solutions
Halo Media Cybernetics
PHACT PHACT Associates
The Greenleaf Functions Greenleaf Software
Btrieve SoftCrafl

The C Programming System
from Mark Williams

The C Programming System from
Mark Williams delivers not only the
best C compiler for the 8086 but also
the only C source level debugger. That's
why it does for C programming what C
did for programming. The Mark Wil-
liams C Programming System gives the
programmer the MWC86 C compiler
and the csd C Source Debugger for
only $495. Order today by calling
1-800-MWC-1700. Major credit cards
accepted.

Technical support for The Mark Wil-
liams C Programming System is pro-
vided free of charge by the team that
developed it.

Mark Williams Company
1430 W. Wrightwood Ave.
Chicago, IL 60614
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ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

64K S$100 STATIC RAM

$1 39KIT

NEW!
LOW POWER!
150 NS ADD $10

BLANK PC BOARD
WITH DOCUMENTATION
$49.95

SUPPORT ICs + CAPS
$17.50

FEATURES: PR’CE CUT'

+ Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs.
* Fully supports IEEE 696 24 BIT Extended
Addressing.

FULL SOCKET SET * 654K draws only approximately 500 MA.

« 200 NS RAMs are standard.
TMM 2016s as fast as 100 NS.

$14.50

TOSHIBA makes
OR YOUR HIGH

SPEED APPLICATIONS.)
FULLY SUPPORTS THE , 5(ppoRTS PHANTOM (BOTH LOWER 32K

NEW IEEE 696 $100
STANDARD
(AS PROPOSED)

FOR 56K KIT $125

* #

*

AND ENTIRE BOARD).

2716 EPROMs may be installed In any of top 48K.
Any of the top 8K (E000 H AND ABOVE) may
be disabled to provide windows lo ellminale
any possible conlflicts with your system monitor,
disk controller, elc.

Perfect for small systems since BOTH RAM and
ASSEMBLED AND EPROM may co-e){m on the same board.
TESTED ADD $50 « BOARD may be partially populated as 56K.

256K S-100 SOLID STATE DISK SIMULATOR!
WE CALL THIS BOARD THE “LIGHT-SPEED-100" BECAUSE IT OFFERS
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.
FEATURES:

PRICE CUT!

B

BLANK PCB
(WITH CP/M* 2.2
PATCHES AND INSTALL
PROGRAM ON DISKETTE)
56995
(8203-1 INTEL $29.95)

*

*

*

* *

*

*

*

*

‘#L8-100

256K on board, using + 5V 64K
DRAMS.

Uses new Intel 8203-1 LSI Memory
Controller.

Requlres only 4 DIp Switch
Selectable 1/O Ports.

Runs on 8080 or Z80 S100 machines.

Up to 8 LS-100 boards can be run
together for 2 Meg. of On Line Solld
State Disk Storage.

Provislons for Battery back-up.
Software to mate the LS-100 to your
CP/M* 2.2 DOS is supplied.

The LS-100 provides an increase in
speed of up to 7 to 10 times on Disk
Intensive Software.

Compare our price! You could pay
up to 3 times as much for stmilar
boards.

51990

(FULL 256K KIT)

THE NEW ZRT-80 )
CRT TERMINAL BOARD!

A LOW COST Z2-80 BASED SINGLE BOARD THAT ONLY NEEDS AN

ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH AMODEM FORUSEWITHANY OFTHEPHONE LINE COMPUTER

SERVICES.
FEATURES:
* Uses a Z80A and 6845 CRT
Controller for powerful video
capablilties.

RS232 at 16 BAUD Rates from 75
to 19,200.

24 x 80 standard format (60 Hz).
Optional formats from 24 x 80

(50 Hz) to 64 lines x 96 characters
(60 Hz).

Higher density formats requlire up to
3 additional 2K x 8 6116 RAMS.
Uses N.S. INS 8250 BAUD Rate
Gen. and USART combo IC.

3 Terminal Emulation Modes which
are Dlp Switch selectable. These
include the LSI-ADM3A, the Heath
H-19, and the Beehlve.

Composite or Split Video.

Any polarity of video or sync.
Inverse Video Capabllity.

Small Size: 6.5 x 9 Inches.

Upper & lower case with descenders.
* 7 x 9 Character Matrlx.

* Requires Par. ASCII keyboard:

* * % *

*

*

* ot ot

WITH 8 IN.
SOURCE DiSK!
(CP/M COMPATIBLE)

CHAR. ROM, 2732 MON. ROM

SOURCE DISKETTE - ADD $10

BLANK PCB WITH 2716

$4995

SET OF 2 CRYSTALS - ADD $7.50

(COMPLETE KIT,

99 # ZRT-80 2K VIDEO RAM)

Digital Research Computers

P.O. BOX 461565 « GARLAND, TEXAS 75046 + (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board
Computers, $S-50 Boards. and other S-100 products.

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handiling. No
C.0.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Forelgn orders
(except Canada)} add 20% P & H. Orders over $50 add 85¢ for Insurance.
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such tasks as calling the MLI via the BASIC interpreter or
setting vectors to point to user-supplied command rou-
tines. The current ProDOS code occupies more than 22K
bytes of memory. The authors expect that this code will
change in the near future. Consequently, they have de-
cided to describe only the BASIC-interpreter global page
and the ProDOS global page. A special supplement is
available from the publisher for those readers who wish
to obtain a complete description of every piece of code
and data within the ProDOS components.

Have the authors achieved their objective of improving
upon the documentation provided by Apple? Yes, but I
wish they had included even more information.

Martin Kalman (POB 243, Friday Harbor, WA 98250) has an
M.S. from MIT and works as a freelance computer programmer and
writer.

PRODUCTIVE SOFTWARE TEST MANAGEMENT
Reviewed by Douglas L. Freeman

ery little has been written about the testing of soft-

ware. Since even the simplest program requires
testing, clear-cut guidance is valuable to anyone who
develops software. Michael W. Evans has missed the op-
portunity to provide this guidance because he has writ-
ten a very complex book that will not appeal to a wide
audience. He attempts to reduce most concepts to charts,
some of which are fairly complicated. and he has a tenden-
¢y to use acronyms excessively. Though Productive Software
Test Management gets bogged down in details about
organization, testing committees, definitions, and phases,
some of the topics it raises are worth reviewing.

THE PLANNING PROCESS

Thorough software testing is often overiooked and under-
valued. Testing can be easily overshadowed by the other
complexities of software development. Evans correctly
emphasizes the importance of planning. He begins his
book with a story about a failed project and then tells how
the disaster could have been avoided. The author points
out that developers have a better chance of getting the
resources needed for adequate testing if they've planned
well for it at the beginning of a project.

Creating a detailed plan of how a system will be devel-
oped is a difficult task. In the early stages of a project,
information and technical requirements are often vague.
Precision is difficult to attain. The prudent systems man-
ager will work hard to produce a strong software-devel-
opment plan. According to Evans. planning should be
done in a hierarchical fashion by first defining the top
levels of development requirements (what is to be done)
and structure (management and control). The develop-
ment plan should contain a software test and integration
segment. This segment describes the testing structure,

(continued)



THE FORTH SOURCE"

MVP-FORTH
Stable - Transportable - Public Domain - Tools
You need two primary features in a software development package a

stable operating system and the ability to move programs easily and quickly

to a variety of computers. MVP-FORTH gives you both these features and o

many extras. This public domain product includes an editor, FORTH assem-
bler, tools, utilities and the vocabulary for the best selling book “Starting
FORTH". The Programmer’s Kit provides a complete FORTH for a variety of
computers. Other MVP-FORTH products will simplify the development of
your applications.

MVP Books - A Series

O Vol. 1, All about FORTH by Haydon. MVP-FORTH glossary with cross
references to fig-FORTH, Starting FORTH, and FORTH-79 Standard.

2nd Ed. $25
O Vol.2, MVP-FORTH Assembly Source Code. Includes IBM-PC® ,
CP/M®  and APPLE® listing for kernel $20
O Vol. 3, Floating Point Glossary by Springer $10
O Vol. 4, Expert System with source code by Park $15

O Vol. 5, File Management System with interrupt security by Moreton  $25
O Vol. 6, Expert Tutorlal for Volume 4 by M & L Derick $15

MVP-FORTH Software — A Transportable FORTH
O MVP-FORTH Programmer’s Kit including disk, documentation, Voi-
umes 1 & 2 of MVP-FORTH Series (All About FORTH, 2nd Ed. & Assem-
bly Source Code), and Starting FORTH. O CP/M, [ CP/M 86, J Z100,
0 APPLE, O STM PC, O IBM PC/XT/AT, OJ PC/MS-DOS, (] Osborne,
O Kaypro, [ MicroDecisions, O DEC Rainbow, O TI-PC,
[J NEC 8201, O TRS-80/100 $150
[J MVP-FORTH Enhancement Package for IBM-PC/XT/AT Program-
‘g" mer's Kit. Includes full screen editor, MS-DOS file interface, disk,
display and assembler operators. $110
O MVP-FORTH Floating Point & Matrix Math for IBM PC/XT/AT with
8087 or Apple with Applesoft $85
MVP-FORTH Graphics Extension for IBM PC/XT/AT or Apple  $65
MVP-FORTH Programming Aids for CP/M, IBM or APPLE Program-
mer's Kit. Extremely useful tool for decompiling, callfinding, translat-
ing, and debugging. $200
0 MVP-FORTH Cross Compiler for CP/M Programmer's Kit. Gener-
ates headeriess code for ROM or target CPU $300
O MVP-FORTH Meta Compiler for CP/M Programmer's kit. Use for
applications on CP/M based computer. Includes public domain
source,
O MVP-FORTH PADS (Professional Application Development System)
for IBM PC/XT/AT or PCjr or Apple [l I+ or lle. An integrated system for

0o

customizing your FORTH programs and applications. The editor in- X

cludes a bidirectional string search and is a word processor specially
designed for fast development. PADS has almost triple the compile
speed of most FORTH's and provides fast debugging techniques.
Minimum size target systems are easy with or without heads. Virtual
overlays can be compiled in object code. PADS is a true professional
development system. Specify Computer. $500

O MVP-FORTH MS-DOS file interface for IBM PC PADS $80
O MVP-FORTH Floating Point & Matrix Math see above $85
O MVP-FORTH Graphics Extension see above $65

0O MVP-FORTH EXPERT-2 System for learning and developing
¥ knowledge based programs. Both IF-THEN procedures and analytical
¥ subroutines are available. Sourge code is provided. Specify (J Apple,
[0 1BM, or O CP/M. Includes MVP Books, Vol. 4 &6 $100

O FORTH-Writer, A Word Processor for the IBM PC/XT/AT with 256K.

exl MVP-FORTH compatible kernel with Files, Edit and Print systems.

¥ Includes Disk and Calculator systems and ability to compile additional
FORTH words. $150

O MVP-FORTH Fast Fioating Point Inciudes 9511 math chip on board
with disks, documentation and enhanced virtual MVP-FORTH for Apple
II, I+, and lle. $450

Ordering Informatlon: Check, Money Order (payable to MOUNTAIN VIEW PRESS,
INC.), VISA, MasterCard, American Express. COD's $5 extra. Minimum order $15. No
billing or unpaid PO's. California residents add sales tax. Shipping costs in US included
in price. Foreign orders, pay in US funds on US bank, include for handling and shipping

‘\&‘“D Thinking FORTH by. Leo

$150 ™

FORTH DISKS

FORTH with editor, assembler, and manual.

O APPLE by MM, 83 $100 O 8086/88 by LM, 83 $100
&0 Maclntosh by MM, 83 $125 [ 68000 by LM, 83 $250
O ATARI® valFORTH $60 [ VIC FORTH by HES,
) CPIM by MM, 83 $100 VIC20 cartridge $20
[0 HP-85 by Lange $90 0O €64 by HES Commodore
O HP-75 by Cassady ~ $150 S ETITE $40
O 1BM-PC by LM, 83 $100 O Timex by HW, cassette
0 T/S 1000/ZX-81 $25
‘&4\[] IBM-PC by MM, 83 $125 O 2068 $30
[0 280 by LM, 83 $100

Enhanced FORTH with: F-Floating Point, G-Graphics, T-Tutorial,
S~Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other
Extras, 79-FORTH-79, 83-FORTH-83.
[0 APPLE by MM, [0 €64 with EXPERT=2 by
F. G. &83 $180 PS $99

O ATARI by PNS, F.G. & X. $90 [ Extensions for LM Specily

O CPIM by MM, F & 83 $140 IBM, Z80, or 8086
[0 TRS-80/ or i1l by MMS [ Software Floating
F X &79 $130 Point $100
€64 by PS MVP, F, G 6 0 8087 Support
= by JERG GAA3S (IBM-PC or 8086) $100
Key to vendors: [ 9511 Support
HW Hawg Wild Software (Z80 or 8086) $100
LM Laboratory Microsystems [ Color Graphics
MM MicraMot
MMS h:i’ll?er tr:1:‘c):‘ocom;:uler Services (IBM'PC) $-1 00
PNS Pink Noise Studio O Data Base
PS ParSec Management $200

FORTH MANUALS, GUIDES & DOCUMENTS
[ Starting FORTH by Brodie,

Brodie, author of best selling Best instructional manual

"Starting FORTH" $16 available. (soft cover) $20
[0 ALL ABOUT FORTH by [ 68000 fig-Forth with
Haydon. MVP Glossary ~ $25 assembler $25
[0 FORTH Encyclopedia by [J FORML Proceedings
Derick & Baker $25 g 1980 [ 198&] Vgl 12
from thb 1981 Vol 2 (1198
e@"m Z‘thiﬁf,fd'l AR <" C1983 01984 each$25
O User Manual $25 O 1981 Rochester Proceedings
[J Source Listing $25 01981 1982 [J1983
« 0 FORTH Tools and Applic. by 01984 each $25
" Feierbach $19 O Bibliography of FORTH $17
O The Compiete FORTH O The Journal of FORTH
by Winfield $16 Application & Research
Learning FORTH 0 Vol. 11 OVol. 1/2
g% Ae:z:;:ggg e $17 a0 Vol 211 Vol 22
O Understanding FORTH e )
by Reymann $3 O METAFORTH by Cassady $30

O FORTH Fundamentals, O Threaded Interpretive

[ Vol. | by McCabe $16 Languages
O Vol. Il Glossary $14 O Systems Guide to fig-FORTH
< 0 Mastering FORTH by by Ting $25
™ Anderson & Tracy $18 Qx inside F83 Manual by
O] Beginning FORTH by «¢* Ting $25
Chirlian $17 O FORTH Notebook by Ting $25
O FORTH Encycl. Pocket O Invitation to FORTH $20
Guide $7 O PDP-11 User Man. $20
O And So FORTH by Huang. A O] 6502 User's Manual by
college ievel text. $25 Rockwell intl. $10
O FORTH Programming by O FORTH-83 Standard ~ $15
Seanlon $17 O FORTH-79 Standard  $15
[ installation Manual for fig-FORTH $18
[ Source Listings of flg-FORTH, Specify CPU $15

by Air: $5 for each item under $25, $10 for each item between $25 and $98 and $20 for
each item over $100. All prices and producis subject to change or withdrawal without
notice. Single system and/or single user license agreement required on some
products.

MOUNTAIN VIEW PRESS, INC.

PO BOX 4656

MOUNTAIN VIEW, CA 94040

(415) 961-4103
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BOOK REVIEWS

phases, levels, and organization. It lays the foundation for
the entire software-testing process.

Test planning is the central theme throughout the first
five chapters. Though Evans almost wears out the subject,
he does make several good related points. He cautions
the software manager against trading short-term project
demands for long-term planning requirements. As a proj-
ect proceeds, the demands on the manager increase. Time
that was intended to be spent on planning disappears.
The obvious result is a poorly developed software prod-
uct and sometimes a failed project.

The author also observes that managers often try to
apply techniques that worked for large projects to the
development of small projects and vice versa. He advises
that the software-development controls must be scaled
to the technical and administrative requirements of the
individual project. Readers should keep this point clear
as they try to implement concepts from this book.

Evans devotes a chapter to the subject of motivating a
software-test staff. This chapter is one of the best in the
book. It gives the reader good advice about management
direction and responsibility. The author counsels the
software-test manager to “look and act like a leader” and
“present a positive image to staff, customer, and manage-
ment personnel” He also tells how to motivate three types
of personnel: fast trackers, average performers, and poor
e COHEY SLENE ALE PR e pgrfprmers. This advice is useful to managers of all

800-VIDEOBA OR 800-441-1144 OR 718-627-1000 disciplines.

COMMODORE 64 APPLE 2C

HARMONY VIDEO & COMPUTERS

$149.95 $889.95 THE REAL WORK OF TESTING
APPL&%S VggDR'VE STARSG 10 You have to read more than half of the book before you
. 3 $210.95 come to the two chapters that cover test specification and
e AN L NIERISEEGIATS Panssolc ki 1002 379 testing methodology. Evans warns that “personnel easily
- ‘anasonic . . e
Bohskmbows 7 Mamesmanspiao 19 PenasoneXeais s bog down in the morass of technical detail,” but he does
Chiven WP 15 §9  Mamesmaniaol oz Quadel 7 not follow his own warning. He proceeds to describe soft-
S 9% Negseo 2 Srscio ware testing in a style that is dense with terminology and
| P 7 g . . . i
DribcsA e Neows gy e definitions. In spite of this, a dedicated reader can still
NnRXBOFT + 285 ec p3 or p. . . . . .
Epson AX 80 36 Ocdaws T gain an insight into proper testing methods from these
Epson RX 100 374 Okidata 93 564 Star SB10
Epson FX 80 369 Oklmate 10 127 Silver Reed Exp 550 chapte IS.
Epson JX80 546 Olympai Compacl 2 349 Silver Roed Exp 500 3
Epson FX 100 + 583 Olympal ro 304 Silvar Reod Exp 770
Holardn” 216 Paenickipioe0 ey Touhibaidd AW
L 280N Toshiba 1351 ORD OF CAUTION

Perhaps the most worthwhile part of the book's second
half deals with satisfying the customer requirements of
the project. Here Evans stresses the importance of cus-

WOW!W

K e T L SR e T MONITQRSF tomer participation throughout the software development.
mdel rean 4 r 11

AT ok, | SAIC - Masinban Gy Amdok3o0Amber 120 He states that customers will be more willing to accept
A e S L ey Golor 300 22 a system if they have participated in the testing process.
e s 1 e g gg:gf‘;g gg; Productive Software Test Management is not a book for every
arebles Wonestipries a4+ 800X s ) i L] 509 computer user. It would be of most interest to people in-
Paradiso MuliDisplay 373 [0S0DMe o 4 volved in managing major software projects at very large
Sempz 't I jesednier 1 Taandz 354 development organizations. To other software developers
Tecmar Graphics 439. Kg:?a Pad 44 SANYO .
Toomar Capiain 1goi] JKoataa s ssops. " the book would probably be fairly dull, and to casual users
Paroysionocars 162 MODEMS cRT7o 5 of microcomputers it would be close to useless. m
8ernouli Box 1953 GEVEDVERD g MBC 775 B :

e ayes
.:g;::i?:l? 5. 6:513 Ha;ss 300 179 COMMODORE

Tandon 100-2 "9 Micromodem 2E 208 Commodore 84 149
ZENITH Access 123 358 1541 Disk Drive 177
Novalion J-cal 89 1702 Montior 188

Zenith PC 2150 MPS 802 188

Sl 800-441-1144 |EEELIE

Douglas L. Freeman (37819 Valley Rd., Oconomowoc, W1 53066),
formerly a software-development consultant, is currently president of
Color Corporation of America, Milwaukee.

Itams reflect cash discount. Foryour protection we check for stolen creditcards.
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Stand alones shouldn’t. Not in an
office environment.

Alone, PC’s are simply under-
utilized. But join them in the right
kind of network, and their value as
business tools increases exponen-
tially. Your PC’s can share fewer
printers, share common data files,
function independently or collec-
tively. Just like people.

The question, then, is which
system to choose.

Ours is not the only such system:.
But it may well be the most
intelligently conceived.

It will accept any IBM-compat-
ible PC’s you already own. Eagle,
Corona, Columbia, Compaq and so
on. Even a Sperry.

Usernet begins with as few as
four PC’s, linked in a common bus
with the industry-standard

Inquiry 445

Sperry introduces Usernet.

Because PC’s that talk only to themselves
are a luxury few businesses can afford.

“twisted pair” wiring. Simple and
economical to install, service or
expand. And expand you can, to as
many as 64 PC’s, merely by adding
them on, without disrupting or
replacing any part of the system.

As your Usernet grows, you'll
appreciate a security system
Stanford University rates as the
best in the industry. It keeps your
business yours.

But ultimately, any system such
as Usernet stands or falls on speed.
An information path, like a high-
way, can choke on its own traffic.
So, the faster information moves,
the less chance of developing a
nasty form of gridlock.

It may surprise you to learn that
Usernet speeds information along.
In many cases, faster by a factor

of 10 than our competition. Or yours.

For a demonstration at a Sperry
Productivity Center near you, tele-
phone 1-800-547-8362, or write:
Sperry Corporation, P.O. Box 500,
Blue Bell, PA 19424-0024.

© Sperry Corporation 184







Howdo you get
your PC to wear
many different hats
at the same time?

EZDOSIT.

Introducing E-Z-DOS-IT"
Concurrent Processing —
for IBM PCs and |
PC compatibles.

Before today, your [BM PC
(or PC compatible) could wear |
only one processing hatata |
time. Now, with E-Z-DOS-IT
Concurrent Processing, your ™
PC can be an editor, financial analyst, and
artist all at the same time. And you can be a
writer. Or a programmer. In fact, E-Z-DOS-IT
is the only concurrent processing system
that can run effectively on machines with

256K and up.

Switch from one program

to another at the drop of a hat.

With your current system, each time you need
to access information on a different disk, you
have to save your files, unload and load a pro-
gram. E-Z-DOS-IT enables you to switch con-

veniently from one applica-
tioh to another instantly. With
this easy referencing capa-
bility, you can quickly respond
to questions, and finish proj-
ects significantly faster.

E-Z to use,
E-Z to afford.

R—_ You'll find it takes only ten
minutes to master E-Z-DOS-IT Concurrent
Processing. And the suggested retail price is
only $199.95 —im rovedg productivity was
never this affordable.

Improved personal productivity at
your fingertips.

E-Z-DOS-IT is the one system software
package you can't afford to be without. For
more information and the name of the dealer
nearest you, call toll-free: 800/228-9602

(in California, call 800/423-5592), ask for
Operator 1.

SHANMINVIER

Redefining Your PC Productivity.

E-Z-DOS-IT is a trademark of Hammer Computer Systems, Inc., 700 Larkspur Landing Circle. Suite 285, Larkspur, CA 94939

The following registerc ! ks are acknowledged: 1BM and 1BM PC, International Business Machines; Latus 1-2-3 and Symphony, Lotus Development Corporation; dBase [1 and Framework, Ashton-Tate; Wordstar, MicroPro Internationaly PFS:File,
Icrosoft C:

 trademarks are ack
Software Publishing: Crosstalk, Microswuff, Inc.; Multi-Plan, M orparation,

Inquiry 182
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Super Sp perry

Our new Super Spermry system Is Mo
by Mirsublshi. just lilse the Leodln? Edge PC.
Like the Leading Edge it runs 50% fosrer
than the IBM-PC. glves yau 5 campatible
slots for expansion, dual 5%~ drives, seriol
ond parallel ports, MS-DOS5 2.14. GW BASIC,
and an auromatic docs/calendor card.

Unlike the Leading Edge our Super
Sperry has o betrer lkeybaard with LED's on
the lack keys and o racrile feedback. o
more powerful power supply, a rock solid
green phosphor display. ond AT tutonals.

What makes our Super Sperrys really
super, however, s thar they came with @
massive 640K of RAM. instolled and tested,
os standard equipment. We urge you fo
buy the bes!. evenif Ir's the less expensive

oD

i
Il NM”“

Altos

High-performance. Xenix-based. mulri-
user systems from Altos-world leaders in
multi-user sysfems and applications software

As port of TRW's morleting suppart
group we con have your Altos system
installed on your site (additional chorge).

Altos systems are easy 1o expand, ond
with shored printers and hard disls are cos!
compeltitive with mulnple single user systems.
Call for addironol pricing ond ovailabiliry.

486-20
586-40
986-40
Alros Acc't

. 54539
. 57249
$8829

PRINTERS

EpsonFX-80+ ... %MBO off
RX-80FT . ... $100 off
Ollldara 92 . D@ $125 off
Okidara 93 . S]QQ‘ $210 off
Okidara 84 ... . Call
Srar 5G-10 .. 5239
StarSRTh - L $599
Panasonic 1091 $298
Toshiba 1340 $579

LETTER QUALITY
Powerrype $209
Juki 6100 $39Q
Juki 6300 . = $719
Silver Reed 400 ... $249
Silver Reed 500 . $209
Silver Reed 550 .. $409
Silver Reed 770 ... .. %724
Diablo ... peess S alall
NEC _.. Calt
Daisywriter 2000 $824

HOUSTON INSTRUMENTS
DMP-29 $1795
DMP-40 $745
DMP-41 : $2340
other models .. Call
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whatifound made me anawnerthe
Bl Sudbnnls. Dyte Magazine

Iwent ralook at the MBC-550,
next day!

* More Free Software *

Along with all the free great sofrware you get with a Sanya MBC
550. Scatisdale Systems includes 3 exira disls with: (1) O5 Tutor-
Teaches you everything you needra know abaut the aperanng sysrem
right an yaur sysitem. (2) 15 gomes far the Sanyoa 550 - o $29 (retail)
value, (3) Datemate - an appoiniment lseeper with a perperual
calendar. (4) 1S. Manoger - Allows you ta change the struciure of
existing (nfaStar files. (5) PC File. {6) 10 pubiic damain games. (7)
diagnastics ond utilines. and (8) Skeich - A graphics/drawing program
writien in Sanyo Color Graphics BASIC

555-2’s

Ifyou plan ta purchase a Sanyo MBC 555-2. or a single drive MBC 550-2
you've made an excellent choice. The Sanyo MBC 550 series is the
lowest priced 8088, MS-DOS syste m bar none. Plus with the single-drlve
550-2 systems you recetve M5-DOS 2.11. Sanyo Color Grophics BASIC
Wardstar 3.3, CalcStar. and Easy Wrirer |

With the 555-2 systems yau also receive your choice of DaraSrar
ReportStar, SpeliStar, and MoMerge: or Easy Wrirer It Easy Mailer. Eosy
Planner, and Easy Filer.

We have sald mare Sanyo micracamputers than any other deaier
in the Unired Stares. Our prices have also been the lowest or among
the lowest In the country. and are presently 1aa low 10 adverrise

Bur we wouldn'r have become Ihe lorgest Sanyo dealer in the
country if all we offered waslaw prices. We include mare free sofrwore
than other dealers, we caninstoll baards or exira memary far a modest
charge. and we stack reference manuals far aur cussomers.

Our sales staff knows the Sanya system because they use Sonyo
compurers themselves, and unlilse athers wha sell the Sanya system
we're an outhorized Sanyo service center with techs on staff. If you plan
10 buy a Sanya give us a call. we'll offer you a great price and o greot
deal mare

The Silver Fox “ Trots
ThroughLotus Like1,2,3

The Silver Fox is nor IBM-PC DOS campatibie yet It runs
hundreds af MS-DOS programs including Lotus 1,2:3. dBASE Il
Multiplon. and even Flight Simulafor

The Silver Fox does nor have IBM compatible expansion
slors but you can odd prinrers. serial ports, modems. 10-40

Mb. hard disks. clocl/calendar cards

. Joysticks, an 8087

co-processar, and mare.
Whar mokes rhe Sitver Fox unique. hawever, isn't whar

Columbia’s
If you're laolking far maximum camparibiliry,
minimum prices, ond natianwide service, yau
should consider buying o Columbla fram
Scomsdote Systems.Eoch system comes witho
huge sofrware bundle including M5-DOS 2.1
Basica, Perfect Writer, Perfecr Calc. Perfect
Filer. Perfect Speller, Fost Grophs. Home
Accountont Pius. Space Commanders. ATl
Tutorials, and T.LM. V. We have the lowest
prices an all Calumbia compurers includin:
the new 4220 deskiop with 256K 2 228
poriable with @ builtin 9" montior. Your

yau can add 1o It. bur whot cames with it. Each Silver Fox
comes withan 8088 CPU. 256K of RAM. four videa ports, and

a printer port. Plus you ger mare thon twice the starage of o
standard PC. 1.6 Megabyresandual 5 1/4” floppys. and the
Fox will read and write 1o stondard 160K. 320K and 360K
1BM-PC formats.

Standord equipment alsa tncludes o berer iseybaard,
and a 12" high resaiution. green monochrame moniror. with
afull 25x80 display. Plus we back each Silver Fox with o ane
year limited warranty.

If you didn't thinls your
$1397

could buy you rthis much computer, call our mochine of

1-800-FORAFOX

leave your name and address of the beep. and we'll send
you o boollet thar will rell you haw if can

ColcStar

Free Silverware
MS-DOS 2.11
HAGEN-DOS
Color BASIC
GW BASIC
O5 TUTOR
15 Games

WordSror 3.3
Eosy Writer
Spelt

Mail Tracis
FILEBASE
PCFILE 1

PD Dists

T 51698

Sanyo 1100's/1200’s

\ /
\ié/

Scottsdale S ystemMs L.

617 N. Scottsdale Road, Suite B, Scorrsdole, Arizona 85257

mic (002) 941-5856

‘ Call 8-5 Mon.-Fri.
A Y

Business Bureouof Maricopa County.

SINCE 1980

TELEMARKETING ONLY: If you plon 1o visit please coll first far an appointment. Prices jisted
are for cash and include o 3% discount. We sefl on o Net 30 basls ta Fortune 1200
companies and universities. No C.O.D.s or AP.O.'s. P.O.'s add 2%. Visa. Mastercard odd 3%.
Az. residenrs add 6%. Prices subjecr 1o change. producr subjecr to avoilabiliry.
Personal/company checks rake 3 weels o cleor. All items lissed are new with
manufacturers warranty, 0-20% restacking fee for returned merchandise. Shipplng exiro-
producrs are F.O.B. point of shipment. Sofrwore is not worrontied for suirabiliry. Regisrered
rrademarlss: Televideo-Televideo Systems, Inc.: Silver FoxTM, HAGEN-DQS-5cornsdale

Systemns, Lid.: Commurer-Visua! Compurer Incorporared

Volksmodem
Password
Promerheus

1200 BPS Modemgq

Hayes 300/1200

We porricipare in orbirration for business ond customers through the Berfer

@ OLYMPIA

'.;

To LQor NLGQ

That is the Question

Whether tis nobler 1o zIp olong ar 165
CPS in droff made and use on incredible
17x17 NLQ maode for letrers, or produce
lerrer perfect ourput - Olympia gives you o
choice

Compare the Olympia NPt the popular
Epson FX-80 or the Okidata 92. The NP is
slightly foster. naticeobly quierer, ond
Includes push-type roctars (and friction
feed) os standard equipment. Bul the NP's
really big fearure is ifs fine script mode
which is much superior ro the Okidara 92.
and even berrer thon an FX-80+ with a
$199 "NLQ" option.

To quote PC mogazine, “The (NP) printer
is a sure rhing if if falls Into your price range
-and even if it doesn't. it may be worth
considering

If you're looking for the best buy in a
true lerrer-quoliy printer (like the Silver
Reed 550 of rhe Juki 6100) the Olympia
RO is for you. The RO is a 14 CPS. wide-
carnoge. that cames with both friction ond
trocror feed. serial ond parollel ports, and
quolity thar hos made Olympio o world
leader in rypewnriters.

Before youspend $100-$200 roc much
for anather brand. call us of Sconsdale
Systems and ask for oddinonal tinfarmarion
onthese exceptionol valuesfrom Olympio
To LQ or NL(g is up to you. the price for
either the Olympta NP os the RO witha 107
shielded cable ro your compurer is anly

5344

$249
$324
$444
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® BUSINESS RESEARCH
Applications Seminars,
various sites throughout the
U.S. and Montreal. Quebec,
Canada. A seminar series
for those researching busi-
ness topics. Contact Data
Courier, 620 South Fifth St.,
Louisville, KY 40202, (800)
626-2823: in Kentucky, (502)
582-4111; in Canada. (800)
626-0307. May-lune

® C STUDIED

C-Language Workshops,
various sites throughout the
U.S. Workshops and
seminars on C programming
and issues. Contact Plum
Hall Inc.. 1 Spruce Ave., Car-
diff. NJ 08232, (609)
927-3770. May—June

@® CLASSES IN UNIX, C
UNIX and C Classes. City
University. Bellevue, WA.
Four-hour to five-day
courses. Fees range from
$100 to $750, depending
upon course length. Contact
Kathy Howard. Specialized
Systems Consultants, POB 7.
Northgate Station, Seattle,
WA 98125, (206) 367-8649.
May—|une

® CONFERENCES FOR
MANUFACTURERS, USERS
Conferences for Manufac-
turers and Users, various
sites throughout the US.
Planned are "“Document Pro-
cessing in Tomorrow's Of-
fice” and "Document-based
Optical Memories’" Contact
Richard D. Murray. Institute
for Graphic Communication
Inc., 375 Commonwealth
Ave,, Boston, MA 02115,
(617} 267-9425. May—June

® FIX-IT WORKSHOP
Computer Repair User
Workshops, various sites
throughout the US. A one-

day seminar on repairing
computers. The fee ranges
from $140 to $175. depend-
ing upon location. Contact
Cascio School of Computer
Technology. Suite B109-Q.
2580 San Ramon Valley
Blvd., San Ramon, CA
94583, (415) 829-5140.
May-June

® HOME, OFFICE
COMPUTING—New Olden
Spring and Summer Com-
puter Workshops, New York
City. Introductory and ad-
vanced workshops on per-
sonal, executive, and
secretarial computing. Fees
range from $45 to $400,
depending upon duration.
Contact The Olden Com-
puter Workshops, 1265
Broadway, New York, NY
10001, (212) 685-1234
May—-June

® MICRO WORKSHOPS
Microcomputer Workshops,
various sites throughout the
US. and Canada. More than
20 workshops for all levels
of expertise. Contact
Rhonda Carney, Intel Corp.,
Customer Training, 27 In-
dustrial Ave., Chelmsford,
MA 01824-3688. (617)
256-1374. May—lune

® NETWORK PROTOCOLS
Network Communication
Protocols, various sites
throughout the US. Major
topic areas include elements:
of data communications,
data-link control concepts.
and bit-oriented protocols.
The fee is $695. Contact
Center for Advanced Profes-
sional Education, Suite 110,

1820 East Garry St.. Santa
Ana, CA 92705, (714)
261-0240. May-lune

® SEMINARS AND
SYMPOSIA—EDP Seminars
and Symposia, various sites
throughout the US. "Data-
base Management Systems
and Fourth Generation
Languages for Personal
Computers” and “Introduc-
tion to the UNIX System”
are among the offerings.
Fees range from $395 to
$895. Calendar available.
Contact Software Institute of
America Inc., 8 Windsor St.,
Andover, MA 01810, (617)
470-3880. May—une

® SUMMER SEMINARS
Summer Seminar Series,
Rochester Institute of Tech-
nology. NY. A series of one-
week seminars. Titles include
“Introduction to Linear Sys-
tems and Digital Signal Pro-
cessing,” “Basic 6800/6809."
and “"Advanced Digital
Logic.” For details, contact
Yvonne Fish, School of
Engineering Technology.
Rochester Institute of Tech-
nology, One Lomb Memorial
Dr.. POB 9887, Rochester,
NY 14623, (716) 475-2915
May-|une

® Al, EXPERT SYSTEMS
BRIEFING—Artificial [n-
telligence and Expert Sys-
tems: What Users and Sup-
pliers Must Know Today to
Deploy These Technologies
as Profitable Strategic Cor-
porate Resources Tomorrow,
Boston and Framingham.
MA. A one-day executive
briefing. The fee is $790.

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,

Contact Ms. Lee Burgess,
Professional Development
Programs, Rensselaer
Polytechnic Institute, Troy
Building. Troy. NY 12180-
3590, (518) 266-65809.
May—July

® CONSULTANT TRAINING
Learn How to Be a Suc-
cessful Independent Com-
puter Consultant, various
sites throughout the U.S.
The risks and rewards of
consulting, planning and
marketing. legal considera-
tions, and resources are
covered. Contact Education
Technology Center Inc., Suite
1042, 485 Fifth Ave., New
York. NY 10017, (212}
505-6148. May-July

@® DATA SWITCHING
Distributed Data Switching
Seminar, various sites
throughout the US. A one-
day seminar on the tech-
nology and application of
distributed data switching in
telecommunications. The fee
Is $395. Contact Timeplex
Seminars, 400 Chestnut
Ridge Rd.. Woodcliff Lake,
NJ 07675, (201) 930-4600.
May-July

® SOFTWARE COURSES
Software Short Courses,
various sites through out the
US. Among the courses are
“"UNIX: A Hands-on Intro-
duction,” “Programming in
C: A Hands-on Workshop."
and “Software Requirements,
Specifications, and Tests.”
Contact Integrated Computer
Systems, 6305 Arizona
Place, POB 45405, Los
Angeles, CA 90045, (800)
421-8166; in California, (800)
352-825!1 or (213) 417-8888;
in Canada. (800) 228-6799.
May—-August

(continued)
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Inquiry 19

QUALITY PARTS AT DISCOUNT PRICES!

SUB-MINIATURE L.E.D’S 2 AMP SOLID
D TYPE CONNECTOR| STANDARD JuMBO | STATE RELAY
= DIFFUSED :
ﬁa - RED 10FOR $1.50 ST, SuE
SOLDER TYPE SUB-MINIATURE GREEN 10 FOR $2.00 Sl RO
CONNECTORS USED FOR YELLOW 10 FOR $2.00 %" HIGH
T e A M FLASHER LED CONTROL:36-6VOC
DB-15SOCKET  $4.00 5 VOLT OPERATION TTL compatible
DB-15HOOD $1.50 RED JUMBO SIZE LOAD: 120 Vac @ 2 amp
gggg gngET :g;g $1.00 EACH $2.50 each 10 for $23.00
DB-25 HOOD $1.25 Bl POLAR LED RELAY
m LEL" PR'NTER 2 FOR $1.70 13 vDC
PARAL CONTACT: SP.N.C.
CONNECTOR W CRYSTAL 10 AMP @ 120 VAG
SOLDER STYLE CASE STYLE HC33/U ENERGIZE COIL TOJ
36 PIN MALE USED 2 MHZ COLORBURST, OPEN CONTACT .

3579.545 KC
$3.50 EA | $1.00 EACH

ON "PARALLEL"
DATA CABLES.

COlL: 13 VDC 650 OHMS

$5.50 EACH SPECIAL $1.00 EACH

)
SEND FORs;

[
248 PAGE CATALOG FREE!

MINIATURE TOGGL SOLID EDGE
SWITCH STATE BUZZER| CONNECTORS
ALL ARE RATED 5 AIIPS @ 135 STARsusDnéB-osL. R AR
vOC. TTL
S.P.D.T. SO COMPATIBLE
on-on 122/44 22/44 GOLD PLATED
{on-on) gowsn L)UG &) $1.00 EACH { CONTACTS
peSTLE M TERMINALS 10 FOR $9.00 156 CONTACT SPACING.
BosnG. | PRS0 EACH $2.00 EACH 10FOR $18.00
ZasIEACH 4100 FOR $80.
TAIEORIST00 P 120V INDICATOR SWITCHING
SP.D.T. ton-on) o |- POWER
(on-oft-on) B ' " s & NEON INDICATOR.
NON-THREADED| THREADED RATED 120V 1/3W.
BUSHING. BUSHING. § MOUNTS IN'5/16" HOLE
P.C. STYLE ,‘f,,‘ $1.00 EACH 7] 75¢ EACH . RED LENS
75¢ EACH 29 10 FOR $9.00 10 FOR $7.00
100 FOR $65.00

FOR §7. 100 FOR $80.00

14 Vac—25.5 Vac
QUTPUT:
+12Vdc @ 350 ma
+ 5Vde @ 1.2 amp

5Vvde @ 200 ma
SIZE: 4%" x 4%" x 14" high

TOLL FREE ORDERS *1-800- 826 5432
(IN CALIFORNIA: 1-800-258-6666)

® FOREIGN ORDERS
INCLUOE SUFFICIENT

® QUANTITIES LIMITED
® MINIMUM OHDER $10,00

SHIPPING $5.00 each

® USA 5300 SHIPPING
NGCOD' ® CALIF RES ADD 612

EVENT QUEUE

9-TRACK Y2 " MAINFRAME TAPE
SUBSYSTEM FOR THE IBM
PC/XT/AT WITH FREE BACK-UP

e |

M Worldwide data
interchange
B Automatic tape
loading
M High-speed hard
disk back-up FREE
M Dual density at
800 or 1600 BP!
B Allows direct tape
access under any
language supported
by DOS 2.0
(A Telebyte exclusive)

teleBY LE TecHNoLOGY INC.
270 E. Pulaski Road A Public Company

LTy

(800)835-3298
(516)423-3232

Greenlawn, NY 11740 TWX510-226-0449
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® DEVELOPMENT
SEMINARS—Professional
Development Seminars,
various sites around Boston,
MA. One- and two-day
seminars on computer com-
petence, management, sales,
marketing. and finance.
Contact Boston Univer-

sity Metropolitan College.
755 Commonwealth Ave..
Boston, MA 02215, {800)
255-1080; in Massachusetts,
(617) 738-5020.
May-Seplember

® SME CONFERENCES.
EXPOS—Conferences and
Expositions from the Society
of Manufacturing Engineers,
various sites throughout the
US. For a calendar, contact
the Society of Manufacturing
Engineers, Public Relations
Department, One SME Dr.,
POB 930. Dearborn, Ml
48121, (313} 271-0777.
May—Noveniber

® MEDICAL GRAPHICS
Computer Graphics in
Medicine and Surgery,
Virginia Mason Medical
Center. Seattle, WA. Contact
Linda Orgel. Virginia Mason
Medical Center, 1100 9th
Ave., Seattle, WA 98111,
(206) 223-6898. May 10

® C CONVOCATION

C85: The First International
Conference on the C Pro-
gramming Language,
Ramada Renaissance Hotel,
San Francisco, CA. A forum
for programmers and devel-
opers using or considering
the use of the C language.
Sessions on ANSI X311
standard, portability, pro-
gramming tools, and applica-
tions. Contact Lifeboat
Associates, (651 Third Ave.,
New York, NY 10128, (800}
847-7078; in New York. (212)
860-0300. May 13-15

@® EDUCATION IN THE
INFORMATION AGE
Delivering Education in the
Information Age, Radisson-
St. Paul, MN. A focus on the
planning and use of alter-

native and information-age
systems as an educational
medium. Contact Conference
Coordinator, Minnesota Cut-
riculum Services Center,
3554 White Bear Ave.. White
Bear Lake, MN 55110, (800)
652-9024; in Minnesota.
(612) 770-3943. May 13-15

® ENGINEERING, DRAFT-
ING GRAPHICS—Computer
Graphics for Engineering/
Drafting Practice and Com-
puter Graphics Workshop,
University of Texas, Austin.
Short courses stressing the
principles of computer
graphics and developing the
ability to prescribe graphics
equipment for engineering
applications. Contact College
of Engineering, University of
Texas, Austin, TX 78712,
(512} 471-3506. May 13-17

® PROFESSIONAL
TUTORIALS—Tutorials for
Professional Development,
Hyatt Hotel, Los Angeles,
CA. A series of all-day
seminars on software, logic
programming, and communi-
cations. Contact Gerry Segal,
Association for Computing
Machinery, 11 West 42nd St.,
New York, NY 10036. (212)
869-7440. May 13-17

® COMPUTERS IN
GOLDEN STATE—California
Computer Show, Hyatt
Hotel, Palo Alto, CA. Com-
puters, software, engineering
workstations, peripherals,
and CAD/CAM systems. Corni-
tact Norm DeNardi Enter-
prises, Suite 204, 289 South
San Antonio Rd.. Los Altos,
CA 94022, (415) 941-8440.
May 14-15

® TEST. MEASUREMENT
EXPO—The 1985 Test &
Measurement World Expo,
Convention Center, San Jose,
CA. Conferences and tech-
nology exhibits. Contact
Meg Bowen, Test & Measure-
ment World Expo, 215
Brighton Ave., Boston, MA
02134, (617) 254-1445.

May 14-16
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® INTERACTIVE
VIDEODISCS—Interactive
Videodisc-West. Airport
Hilton, Los Angeles, CA.
Contact Raymond G. Fox,
Society for Applied Learning
Technology, 50 Culpeper St.,
Warrenton, VA 22186, (703)
347-0055. May 15-17

® MODULA-2 ENGI-
NEERING—Software Engi-
neering with Modula-2,
Atlanta, GA. A course em~
phasizing methods for
building large-scale software
systems in Modula-2. Prereg-
uisite: knowledge of Ada or
Pascal. The fee is $495.
Contact Elaine Hadden
Nicholas, Department of
Continuing Education,
Georgia Institute of Tech-
nology, Atlanta, GA 30332-
0385, (404) 894-2547.

May 15-17

® SOUTHERN CAL SHOW
The Southern California
Computer Faire, Convention
Center, Los Angeles, CA.
Hardware, software, periph-
erals, and services for the
home, office, and develop-
ment site. Conference pro-
gram. Contact Computer
Faire Inc.. 181 Wells Ave,
Newton. MA 02159, (617)
965-8350. May 16-18

® OK SHOW

The Eighth Annual Show &
Tell Microcomputer Con-
ference, University of
Oklahoma. Norman. Micro:
computer fans of all ages
and levels of expertise come
together to share ideas and
to demonstrate applications
and hardware. Contact
Richard V. Andree, Show &
Tell Microcomputer Con-
ference, Mathematics
Department, University of
Oklahoma, 601 Elm St., Nor-
man. OK 73019. May 18

® TELECOMM
SYMPOSIUM—NTT Interna-
tional Symposium ‘85,
Tokyo. Japan. Discussions on
worldwide telecommunica-
tions policy. management,

and societal and tech-
nological changes. Contact
Ms. Yuko Ishida. Nippon
Telegraph & Telephone. 200
Park Ave., New York, NY
10166, (212) 867-1511, or Ms.
Shizu Munekata, Nippon
Telegraph & Telephone, Suite
230, 4962 El Camino Real.
Los Altos, CA 94022, (415)
940-1414. May 20-21

® COMPUTERS AND
MEDICINE—AAMSI Con-
gress 1985, Hilton Hotel,
San Francisco, CA. Papers,
sessions, and demonstra-
tions. Contact American
Association for Medical
Systems and Informatics,
Suite 402. 4405 East-West
Highway, Bethesda, MD
20814, (301) 657-4142.
May 20-22

® MANAGEMENT
CONGRESS—Update 85,
Sheraton Hotel, Brussels,
Belgium. A briefing covering
technological developments
for those in the information-
management and micro-
graphic industries. Contact
Update '85. International In-
formation Management Con-
gress, POB 34404, Bethesda.
MD 20817, (301) 983-0604.
May 20-22

® MICROS FOR
ENGINEERS—Microcom-
puters for Engineers,
Washington, DC. Two 2-day
seminars on the use of
microcomputers in engineer-
ing applications with a focus
on hardware and software
evaluation and selection.
The fees are $425 (govern-
ment} and $500 (industry).
Contact Conference
Manager, U.S. Professional
Development Institute, 1620
Elton Rd., Silver Spring. MD
20903, (301) 445-4400.

May 20-23

® GRAPHICS FOR
PRODUCTIVITY—The 1985
Trends and Applications
Conference, Sheraton North-

west Washington, Silver
(continued)

High performance to cost ratio...

Programming Chips?

Projects develop profitably with development hardware /software from GTEK. '

MODEL 7956 .........cccu....

(with RS232 option) .... $1099.
MODEL 7956 (stand alone) $ 979.

GTEK's outstanding Gang Pro-
grammer with intelligent
algorithm can copy 8 EPROMS at
a time! This unit is used in a pro-
duction environment when pro-
gramming a large number of chips
is required. It will program all
popular chips on the market
through the 27512 EPROMS. It
also supports the Intel 2764A &

MODEL 7228 - $599

This model has all the features
of Model 7128, plus Intelligent
Programming Algorithims. It
sup}l)orts the newest devices
available through 512Kbits;
grams 6x as fast as standard
algorithims. Programs the 2764 in
one minute! Supports Intel 2764A
& 27128A chips. Supports
Tektronics, Intel, Motorola and
other formats.

27128A chips. It will also program
single chip processors.

EPROM & PAL

PROGRAMMERS

—These features are standard from GTEK—

Compatible with all RS232 serial interface ports ® Auto select baud rate ¢ With ar without hand-
shaking ¢ Bidirectional Xon/Xoff « CTS'DTR supported ¢ Read pin counpatible ROMS © No per
sonality modules ¢ Intel, Motorola, MCS86 Hex formats  Split facility for 16 bit data paths
Read, program, formatted list commands ¢ In! driven — program and verify real time while
sending data ¢ Program single byte, block, ar whole EPROM e Intelligent diagnostics discern bad
and/ar erasable EPROM ¢ Verify erasure and compare commands ¢ Busy light  Camplete with
Textool zero insertion farce socket and integral 120 VAC power (240 VAC/50HZ available)

MODEL 7324 - $1199
This unit has a built-in compiler.
The Model 7324 programs all
MMI, National and TI 20 and 24
pin PALs.

MODEL 7128 - $429
This model has the highest
performance-to-price-ratio of any
unit. This is G7§K 's most popular
Has non-volatile || unit! It supports the newest

memory. It operates stand alone || devices available through
or via RS232. 256Kbits.

MODEL 7316 Pal Programmer . ........................... . $ 599
Programs Series 20 PALs. Built-in PALASM compiler.

by GTEK's EPROM Programmers
NMOS NMOS CMOS EEPROM MPU’S

2768 2764A 2508 68764 27C186 5213 12816A 8748 8741H
2716 27128 2516 8755 27C16H 5213H 12817A 8748H 8744
2732 27128A 2532 5133 27C32H 52B13 8749H 8751
2732A 27256 2664 5143 27C64 X2816 8741 68705
2764 27512 68766 27C256 48016 8742H

UTILITY PACKAGES

GTEK's PGX Utility Packages will allow you to specify a range of addresses to
send to the programmer, verify erasure and/or set the EPROM type. The PGX Utili-
ty Package includes GHEX, a utility used to generate an Intel Ig%x file. |

PALX Utility Package — for use with GTEK's Pal Programmers — allows
transfer of PALASM® source file or ASCII HEX object code file.

Both utility packages are available for CPM,®* MSDOS,®* PCDOS,® ISIS® and
TRSDOS® operating systems. Call for pricing.

AVOCET CROSS ASSEMBLERS

These assemblers are available to handle the 8748, 8751, Z8, 6502, 68X and other
pxncrolarocessors_. They are available for CPM and MSDOS computers. When order-
ing, please specify processor and computer types.

ACCESSORIES

Model 7128-L1, L2, L2A ....... ... .. XASM (for MSDOS) .. . $250.
.............. {OEM Quantity) $259. U/V Eraser DE-4 $ 80.
Model 712824 ...... ... ... ... $329. RS232 Cables ... $ 30.
Cross Assemblers .......... .. $200. 8751 Adapter ... 2174.

4 8755 Adapter .................. 135.
PGX Utilities . .. ... .. Call for pricing 48 Family Adapter .............. $ 98
PATSXES slacio . Lgls Call for pricing 68705 Programmer ............. $299.

Development Hardware/Software
P.O. Box 289, Waveland, MS 39576
601/467-8048

, INC.

GTEK, PALASM, CPM, MSDOS, PCDOS, ISIS,-and TRSDOS
are all registered trademarks.

Inquiry 1'80

MAY 1985 « BYTE 85



Inquiry 288

ONLY
PUBLIC DOMAIN
SOFTWARE

is uncépyrighted, so no license fees to pay to anyonel.
Thousands of useful dbase, spreadsheet, word processors,
games, utilities and business programs you can copy yourself
from our User Group rental libraries. Join hundreds of
companies and users enjoying a wealth of inexpensive
software!

RENTAL LIBRARIES FOR CP/M
SIG/M UG (New Jersey Area Computer Club)

21 BDiS KES IE S 1y s ariem el 3 Hk e« o 5 Pl s Btk AP e i b $125.00
CP/M UG (New York Area Computer Club)
02/(D)iS KIS FES M st sl =t o A e e e b i oot $45.00
PICONET (Bay Area User Group)
A DS K S e S e b e R o bR el Et e P o " b oy i $25.00
KUG (Charlottesville Kaypro User Group)
25 DiSKISIAES & o o b ] Ao i St R e e . $25.00
NATIONAL EPSON UG
32 0 SKISTACS T s il p NI g MW - LR e 4 [t ¥ AR Pt e . $35.00
PD DIRECTORY CATALOG DISK
SPECIAL SALE—includes CP/M, SIG/M UG & PNET .. $5.00 pp
RENTAL LIBRARIES FOR IBM PC DOS
PC-BLUE (NYACC)
B2)Disk:STdesF il iIVE Gmm ST VLA To i o o0 5 @ Tha 02§ $85.00
IBM-PC SIG (Santa Clara Group, others)
YO DRI o0 n o i d et ontot o o ey Sy i ATt o TR P T T $250.00
RENTAL LIBRARIES FOR COMMODORE 64
281 )15 ke 10 €8 A B R o 4 s 8- o $25.00
PD DIRECTORY BOOKLET .......................... $12.00 pp

Rental is for 7 days after receipt. 3 more days grace for return. Use your
credit card — NO DISK DEPOSIT! Most formats available —even
Apple! Specifiy. Software also available for sale; $6.00 per disk full.
24 hr., 3 minute info. recording
_ (619) 727-1015
NATIONAL PUBLIC DOMAIN RENTAL CENTER

@ L 1533 Avohill Dr., Vista, CA 92083
1erCord

EVENT QUEUE

Ca]

(619) 941-0925 Orders
64K SBCsfrom
LI I |

in OFM guantities

eSave develo ment time and costs wnh

Megatel Quark® single board computers
e Select only the features you require
® We deliver your first unit in
two weeks or less
* 6MHz Z80B®
* 8088 Co-Processor
* 64K, 128K or 256K RAM
* Alpha/Graphics

* Up to 128K EPROM
* E?PROM Support

¢ Time of Day Clock
* Up to 4 Parallel

Video Controller 110 Ports

*» Floppy Disk Control ¢ Peripheral Expansion
8", 5%" or 3*h") Interface

* Winchester Hard e CPIM® 2.2 or CPIM® 3.0
Disk Control Operating Systems

* Up to 2 Full Duplex * Fully configured board
Serial Ports less than $800.

Special Packages:
Entry Level Quark 10 with Z80B®, 64K RAM, EPROM, Video,

Serial and Parallel /O. . ............... only §295°
64K SBC Package with CPIM® 2.2 on disk . . .only $375.°

Custom designs and layouts available

To order your first unit cail
our Toronto sales office today. 1051 Clinton St,,
(416} 745-7214 Buffalo, NY. 14206

CPIM is a registered ircdemark of Digital Research ‘Quantity one price
Z80B is o tegistered trademoark of Zilog Inc.

Or write us: Megatel

— megatel —

Inquiry 258
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‘$99 T

Spring. MD. Contact Trends
and Applications ‘85, IEEE
Computer Society, POB 639,
Silver Spring, MD 20901.
May 21-22

@ PARISIAN CONGRESS
Intelligencia, Parc des Ex-
positions, Porte de Ver-
sailles, France. An exhibition
and congress on expert sys-
tems, simulation, graphics,
courseware, and services.
Contact Society for Com-
puter Simulation, POB 2228,
La Jolla, CA 92038-2228.
(619) 459-3888: in France,
AFIAS: Association
Francaise d'intelligence
Artificielle et des Systemes
de Simulation, 211, Rue St-
Honoré, 75001, Paris,
France; tel: {1) 260 35 16;
Telex: 214 456 F. May 21-24

® CAD TECHNOLOGY

CAD 2001: The Countdown,
Dallas, TX. Presentations on
the future of computer-aided
design. The fee is $900.
Contact CAD Seminars Inc..
Suite 400. 150 East River-
side, Austin, TX 78704, (512)
445-7342. May 22-24

® SOFTWARE AND
HUMAN DEVELOPMENT
Computer Software and
Human Development Con-
ference, Royal York Hotel,
Toronto, Ontario, Canada.
Held in conjunction with the
Third Annual Software
Panorama, this conference
will examine the impact of
software development on
business, education, health,
and agriculture. Contact
Reuben Lando, The Software
Developers Association,
Suite 500, 185 Bloor St. E,
Toronto, Ontario M4W 1C8,
Canada, (416) 922-1153.

May 22-24

® SYSTEM INTEGRATION
FOR USERS—Managers,
Micros. and Mainframes:
The 1985 NYU Symposium
on Integrating Systems for
End Users, New York Univer-
sity. New York City. Contact
Matthias Jarke, Graduate

School of Business Adminis-
tration, New York University,
7th Floor Merrill, 90 Trinity
Place, New York, NY 10006,
(212) 285-6120.

May 22-24

® DISK-STORAGE EXPO
The 1985 International
Videodisc, Optical Disk, and
CD-ROM Conference and
Exhibition, London West
Hotel. London, England.
Workshops, presentations,
and exhibitions. Contact
Angela Suter, Meckler Com-
munications, 11 Ferry Lane
W, Westport, CT 06880,
(203) 226-6967; in England,
Alice Taylor, Meckler Com-
munications, c/o Eurospan,
3 Henrietta St., London
WC2E 8LU. England; tel: Ol
240-0856. May 29-31

® MANAGE PROGRAMS
Configuration Management
of Software Programs,
Washington, DC. Methods
for controlling the costs of
development, maintenance,
and operation of software.
Contact Stod Cortelyou,
Continuing Engineering
Education, George Washing-
ton University, Washington,
DC 20052, (800) 424-9773;
in the District of Columbia,
(202) 676-8520. May 29-31

@® READYING FOR THE
AUTOMATED OFFICE—De-
veloping a Workable Plan for
Office Automation, Washing-
ton, DC. Methods of plan-
ning for office automation
and how to analyze tech-
nological developments. The
fee is $730. Contact Chip
Blouin, Continuing Engineer-
ing Education, George Wash-
ington University, Washing-
ton DC 20052, (800) 424-
9773; in the District of Co
fumbia, (202) 676-8527.

May 29-31

® COMPUTER INTER-
FACING—Personal Computer
and STD Computer Interfac-
ing for Scientific Instrument
Automation, Virginia
(continued,



THE PROFESSIONALS CHOICE

dBase III
$339

Lotus
1-2-3

$299
Software

Word Processing Editors

EASYWRITER H

SYSTEM $199
FANCY FONT $139
FINAL WORD 3 $189
MICROSOFT WORD $239
MICROSOFT WORD

W/MOUSE $289
MULTIMATE $259
PFS: WRITE $ 95

SAMNA WORD HI $
VOLKSWRITER DELUXE
VOLKSWRITER

SCIENTIFIC $279
THE WORD PLUS
OASIS 105
RD PERFECT 239
WORDSTAR 199
WORDSTAR 2000 269
WORDSTAR 2000+ 309
WORDSTAR PRO 259
XYWRITE i1+ 229

Spreadsheets/

Integrated Packages
ELECTRIC DESK 209
ENABLE 459
FRAMEWORK 339
LOTUS 1-2-3 299
MULTIPLAN 135
OPEN ACCESS 359
SMART SYSTEM 559
SPREADSHEET

AUDITOR $ 79
SUPERCALC 3 $199
SYMPHONY $419
TK! SOLVER $269

Communications/

Productivity Tools
CROSSTALK $105
PROKEY $ 89
RELAY $ 99
SMARTCOM Il $109

Project Management
HARVARD PROJECT

MANAGER $219
HARVARD TOTAL

PROJECT MANAGER  $279
MICROSOFT

PROJECT $159
SCITOR PROJECT

5000 W/GRAPHICS $289
SUPERPROJECT—NEW $199

TIME LINE "$269

Sammna
Word III

TERMS:
Checks—atlow 14 days to clear. Credit processing—add 3%. COD orders—cash,
M.O or certified check—add $3.00. Shipping and handling UPS surface—add $3.00
per item (UPS Blue $6.00 peritem). NY State Residenis—add applicable sales tax
All prices subject to change.

Chart-Master

Database Systems
ALPHA DATA BASE

MANAGER Il 179
CLIPPER Call
CLOUT V 2.0 139
CONDORIII 299
CORNERSTONE 329
DBASE |l 269
DBASE Il 339
INFOSTAR+ $319
KNOWLEDGEMAN $269
PFS: FILE/PFS:

REPORT 169
POWERBASE 219
QUICKCODE Il 169
QUICKREPORT 169
R BASE 4000 259

Languages/Utilities
CONCURRENT DOS $189
C86 C COMPILER $299
DIGITAL RESEARCH

C COMPILER $219
DR FORTRAN 77 $219
LATTICE C COMPILER  $29
MICROSOFT C

COMPILER $309
MS BASIC COMPILER  $249
MS FORTRAN $239
NORTON UTILITIES $69
TURBO PASCAL $45

Accounting Modules
BPI $329

GREAT PLAINS $479
IUS EASYBUSINESS $279
MBA $369
OPEN SYSTEMS $399
PEACHTREE $299
REAL WORLD v $469
STATE OF THE ART $389
STAR ACCOUNTING
PARTNER $249
STAR ACCOUNTING
PARTNER Hi $549

Professional Development

MANAGEMENT EDGE  $159
SALES EDGE $159
THINK TANK $119
Home/Personal
Finance
DOLLARS AND SENSE  $119
HOWARD TAX
PREPARER 85 $195
MICROTAX SCall

MANAGING YOUR
MONEY $129

Graphics/Statistics

ABSTAT $279
AUTOCAD $1475
BPS BUSINESS

GRAPHICS $229
CHARTMASTER $239
CHARTSTAR $209
DR DRAW $199
ENERGRAPHICS!W/

PLOTTER $279
EXECUVISION $259
GRAPHWRITER

$389
MS CHART $159
OVERHEAD

EXPRESS 139
PC DRAW 259
PC PAINTBRUSH 89
PFS: GRAPH 95
SIGNMASTER 179
STATPRO 499
STATPAK-NWA 329
STATPAC-

WALONICK $349

Desktop Environments
DESK ORGANIZER 129
GET ORGANIZED 159
SIDEKICK 45
SPOTLIGHT 109
Hardware*
Dispilay Boards
EVEREX GRAPHICS

EDGE $359
HERCULES GRAPHICS

CARD $329
HERCULES COLOR

CARD $179
PARADISE MODULAR

GRAPHICS $285
PARADISE 3

MULTIDISPLAY CARD $295
PERSYST BOB $449
PLANTRONICS

COLORPLUS $419
PRINCETON SCAN

DOUBLER $Call
SIGMA COLOR 400 $559
STB GRAPHICS

PLUS II 309
TECMAR GRAPHICS

MASTER $4B9
TSENG ULTRA PAK $429

TSENG ULTRA PAK - S

AST 6 Pak
Plus

$259

MON.-THURS. 9:00AM-8:00PM
@y SUN. & FRI. 9:00AM-4:00 PM

FrameWork

Multifunction Boards

AST ADVANTAGE $399
AST 6 PAK PLUS (64K)  $259
AST 6 PAK PLUS (384K) $384

AST MEGAPLUS II (64K) $269
QUADBOARD

'5 |8 $229
QUADBOARD EXP.

(384K $384
ORCHID BLOSSOM

64K $289
ORCHID PC TURBO $739

PERSYST TIME SPECTRUM
64K

| $259
STB SUPER RIO (64K) $299
TECMAR CAPTAIN

64K $279
TECMAR JR CAPTAIN

(128K $329

TECMAR JR WAVE (64K) $259

TECMAR WAVE (64K)  $209
Displays

AMDEK 310A 179
AMDEK COLOR || + $459
PRINCETON HX-12 $469
PRINCETON MAX-12 $179
PRINCETON SR-12 $619
QUADRAM

AMBERCHROME $179
TAXAN 122 AMBER $159
TAXAN 420/440 $399/599

ZENITH 124 AMBER. $145

ZENITH 135 COLOR $Call
Modems

AST REACH 1200 $Call

HAYES 1200 $429

HAYES 12008 $38

HAYES 2400 $call

VENTEL 1200

HALF CARD $399

Input Devices

KEYTRONIC 5151 $189

KOALA $cCall
MICROSOFT MOUSE
PC MOUSE W PAINT $159
Mass Storage
ALLOY PC-BACKUP
20MB

'$1649
ALLOY PC-DISC 20MB $1768

10MEGA 10+10 MB $2895
MAYNARD WS-110MB  $cCall
SIGMA SCaII

SYSGEN IMAGE
TALLGRASS

LOWEST PRICE
GUARANTEE!

We will match current
nationally advertised
prices on most products.
Call and compare.

Library
Case

with your order

1-800-221 ‘IEEO

In New York State call (718) 438-6057

MultiMate
$269

ree:

Diskette

_ Softline Corporation
P.O. Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN Ul

Printers/Plotters
C.ITOH $Cal)

COMWRITER 11/420 $cCall
DIABLO 620/630 Call
EPSON FX-100+ $call
EPSON LQ-1500 $call
EPSON JX-80 Scall
HP 7475A PLOTTER $Call
JUK) 6100 $419
NEC P3 $899
NEC 2050 $769
NEC 3550 $1399
OKIDATA 84P/93P  $729/619
PANASONIC $call
QUME SPRINT 1155 $1569
SWEET P 6 PEN
PLOTTER $899
TOSHIBA PI340 $779
TOSHIBA P1351 $1279
Emulation Boards
ASTPCOX $949
AST 3780 $609
AST SNA/BSC $689/529
BLUE LYNX Call
CXI 3278/9 950
IRMA 869
IRMALINE 999
IRMAPRINT Calt
QUAD 3278 949
Networks
AST PC NET Call
CORVUS NET Call
ORCHID PC NET Call
3COM Call
QUADNET IX Call
Accessories
CURTIS SURGE
PROTECTORS $call
EPD SURGE
PROTECTORS $call
DATASHIELD BACKUP
POWER $Call

GILTRONIX A/B SWITCH $Call
MICROBUFFER INLINE

{64K) 64
MICROFAZER INLINE

64K 219
64K RAM SET $25
256K RAM SET $Call
8087 MATH CHIP §150
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‘Hard to cai’ry ‘Hard to read

COMPAQ® is a registered trademark and COMPAQ PLUS™ is a'trademark of COMPAQ Computer Corporation. 1BM® is a registered trademark of International Business Machines Corp. © 1985 COMPAQ Computer Corporation
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Hard to expand " Hardtobeat

Feature for feature, it's hard to beat the
COMPAQ?® Portable and COMPAQ
PLUS™. For one simple reason. While
others make compromises, COMPAQ
makes portable personal computers
that can do everything a desktop can.
And more.

Compared to the IBM® PC, for
instance, COMPAQ Portables run all
the same popular business programs,
all the same printers, and can expand
to more than 30 times the storage. Plus
they have a handle.

Compared to briefcase models,
COMPAQ offers more again. More
memory. More storage. A standard
keyboard. Standard diskette drives so
you can use industry-standard pro-
grams—as they are, without modifica-
tion. And a brilliant, high-resolution
screen that displays text and graphics
at one time. Not one you have to play
peekaboo with.

Compared to the Mac, COMPAQ
lets you add a second diskette drive or
even a 10-megabyte fixed disk drive.
Inside, not out. Not to mention that we
speak the Mother Tongue of Business
Computers and Mac doesn't.

With a rugged, full-function
COMPAQ, you don't have to compro-
mise capability, compatibility or read-
ability for portability.

comena

It simply works better.

For a free brochure of the Iocation of your nearest Authorized COMPAQ Computer Dealer, call toll-free 1-800-231-0900 and ask for Operator 1.
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EVENT QUEUE

Polytechnic Institute and
State University. Blacksburg.
A hands-on workshop with
participants wiring and
testing interfaces. The fee is
$450. Contact Dr. Linda
Leffel, CEC.. Virginia
Polytechnic Institute and
State University, Blacksburg,
VA 24061, (703) 961-4848.
May 30-June 1

June 1985

® ENGINEERING CON-
FERENCES—Engineering
Summer Conferences,
Chrysler Center for Continu-
ing Engineering Education,
University of Michigan, Ann
Arbor. Conferences in such
areas as biomedical,
chemical, civil, computer,
electrical, and environmental
engineering, Contact Engi-
neering Summer Con-
ferences, 200 Chrysler
Center, North Campus, Uni-
versity of Michigan, Ann
Arbor. Ml 48109, {313)
764-8490. June—August

® INFO MANAGEMENT
SEMINARS—NYU Seminars
on Information Manage-
ment. various sites through-
out the US. On the agenda
are "Legal Issues in Acquir-
ing and Using Computers”
and “"Networking Personal
Computers.” Contact School
of Continuing Education.
Seminar Center, New York
University. 575 Madison
Ave., New York, NY 10022,
(212) 580-5200. June—Qctober

® COMPUTER/HAMFEST
The Fifth Annual Columbus
Computerfest/Hamfest, Col-
umbus, OH. A flea market
featuring computers and
electronic and amateur radio
equipment highlights this
event. Admission is $2 in
advance or $3 at the door.
Send a self-addressed
stamped envelope to Bill
Welch. W8LLU. 396 Brevoort
Rd., Columbus, OH 43214,
June 2
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® LEARN TO BUILD
PROGRAMS—First North
American Summer School
on Program Construction,
Newport, Rl. Methods for
the effective construction of
software will be taught. Con-
tact Teleprocessing Inc., 60
State St., Boston. MA 02109,
(617) 367-6227. June 3-12

® INTERFACES FOR
SCHOOL LABS—Interfacing
for School Laboratories,
Miami University. Oxford,
OH. A workshop for sec-
ondary school and college
teachers on the construction
and use of interfaces for
laboratory instrumentation.
Contact Bill Rouse, 301
McGuffey Hall, Miami Uni-
versity, Oxford, OH 45056.
(513) 529-2141. June 3-14

® COMPUTER MAINTE-
NANCE—Independent Com-
puter Maintenance, Halloran
House, New York, NY. Con-
tact Carol Every. Frost &
Sullivan Inc., 106 Fulton St..
New York, NY 10038, (212)
233-1080. June 5-6

® OPTICAL STORAGE

First Annual Conference on
Optical Storage for Small
Systems, Biltmore Hotel, Los
Angeles, CA. Contact Tech-
nology Opportunity Con-
ference, POB 14817, San
Francisco, CA 94114-0817,
(415) 626-1133. June 5-7

® COMPUTERS FOR SALE
Computer Supermarket
Show and Sale, San Mateo
County Fairgrounds, San
Mateo, CA. Retailers, manu-
facturers, and distributors
will be selling hardware and
software. Admission is $7;
children. $3. Contact Micro-
shows, Suite 203, 1209 Don-
nelly Ave, Burlingame. CA
94010, (415) 340-9113.

June 8-9

@ COMPUTER VISION
Computer Vision and Pat-
tern Recognition Conference,
Cathedral Hill Hotel. San
Francisco. CA. Submitted

and invited technical papers.
Contact Computer Vision
and Pattern Recognition,
POB 639, Silver Spring, MD
20901, (301) 589-8142.

June 9-13

® MUMPS MEETING
The Fourteenth Annual
Meeting of the MUMPS
Users Group. McCormick
Center Hotel, Chicago. IL.
Tutorials, workshops, site
visits, discussions, and ex-
hibits. Contact MUMPS
Users' Group, Suite 510,
4321 Hartwick Rd.. College
Park, MD 20740, (301)
779-6555. June 10-14

® UNIX, C CONFERENCE
USENIX Conference and
Vendor Exhibition, Marriott
Hotel, Portland, OR. USENIX
is a nonprofit organization
promoting UNIX. UNIX-like
systems, and C-language
programming. Contact
USENIX Conference Office,
POB 385, Sunset Beach, CA
90742, (213) 592-3243.

June 11-14

@® NETWORK CONTROL
AND MANAGEMENT—Net-
work Management/Technical
Control, Santa Clara Mar-
riott, Santa Clara. CA.
Diagnostic and test instru-
ments will be displayed.
Contact Louise Myerow, CW
Conference Management
Group, 375 Cochituate Rd..
POB 880, Framingham. MA
01701, {800) 225-4698; in
Massachusetts, (617)
879-0700. June 12-13

@ CLINICAL COMPUTING
Computing in Clinical
Laboratories: The Fifth Inter-
national Conference, Stutt-
gart, Federal Republic of
Germany. Topics include
databases, data presenta-
tion, and expected
developments. Demon-
strations and exhibits. Con-
tact PD Dr. Chr. Trendelen-
burg, Katharinenhospital KCI.
Kriegsbergstrasse 60,
D-7000 Stuttgart 1. Federal
Republic of Germany: tel:

(07 11) 20 34-4 82.
june 12-14

® COMPUTERS IN _
CLINICAL LABS—Clinical
Laboratory Computers: Sym-
posium 1985. The Towsley
Center, University of
Michigan, Ann Arbor. Con-
tact Dove Margenau. Office
of Continuing Medical
Education, The Towsley
Center, Box 057, The Univer-
sity of Michigan Medical
School, Ann Arbor, Ml
48109-0010, (313) 763-1400.
June 1214

® FORTH CONFERENCE
The 1985 Rochester FORTH
Conference, University of
Rochester, Rochester, NY.
The focus will be on soft-
ware engineering and man-
agement. Contact Ms. Maria
Gress, Institute for Applied
FORTH Research. 70 Elm-
wood Ave., Rochester. NY
14611, (716) 235-0168.

June 12-15

® LOGICAL MACHINES
The Second Annual Con-
ference on Logic, Logic
Machines. and Public Educa-
tion, University of Houston—
Clear Lake, Houston, TX.
Formal and informal ses-
sions, symposia, and work-
shops. Contact the Institute
for Logic and Cognitive
Studies. University of
Houston—Clear Lake. Box
269, Houston. TX 77058.
(713) 488-9274. June 13-15

® INTERNATIONAL SHOW
The International Computer
Show, Trade Fair Center, Col-
ogne. West Germany. More
than 350 manufacturers
from more than 18 countries
are expected to display their
wares. Contact Messe- und
Ausstellungs-Ges.m.b.H.

Koln. Messeplatz, Postfach
210760. D-5000 Koln 21.
West Germany: tel: (0221)
821-1; Telex: 8 873 426 mua,
d. June 13-16

® BIO RESEARCH
RESOURCE—Introduction o



EVENT QUEUE

BIONET: A National Com-
puter Resource for
Molecular Biology. Rutgers
University, Piscataway. NJ.
Workshops on using com-
puters for molecular biology
research. Contact Selma Git-
terman, Continuing Profes-
sional Education, Institute of
Microbiology. Rutgers Uni-
versity, POB 759, Piscataway.
NJ 08854-0759. (201)
932-4258. June 17-19

® PC IN BIG APPLE

PC Expo, Coliseum, New
York, NY. Seminars and
product displays. Contact PC
Expo. 333 Sylvan Ave,
Englewood Cliffs, NJ 07632.
(800) 922-0324; in New
Jersey, (201) 569-8542.

June 17-19

® ENGINEERING
SOFTWARE—Engineering
Software: Engsoft 85, The
Fourth International Con-
ference and Exhibition, Ken-
sington Exhibition Centre,
London, England. Exhibits
and sessions. Contact Elaine
Taylor, Computational
Mechanics Centre, Ashurst
Lodge, Ashurst, Southamp-
ton SO4 2AA. England:; tel:
{042 129) 3223; Telex: 47388
Attn. COMPMECH.

June 18-20

® DATA COMMUNICA-
TIONS UPDATE—Data Com-
munications: A Complete
Overview and Update,
Newport Beach, CA. The
managerial, operational, and
technical aspects of data
communications and facili-
ties are covered. Contact
Data‘Tech Institute, Lakeview
Plaza, POB 2429, Clifton, NJ
07015, (201) 478-5400.

June 19-21

® TIPS FOR NET
MANAGERS—Network Man-
agement/Technical Control,
Convention Center, San Jose,
CA. A conference and ex-
position. Contact CW Con-
ference Management Group,
375 Cochituate Rd., POB
880, Framingham, MA

01701, (800} 225-4698; in
Massachusetts, (617)
879-0700. June 24-27

® WORK WITH A
COMPUTER—Using a Per
sonal Computer, Brecken-
ridge Concourse Hotel. St.
Louis, MO. A hands-on
course for those who want
to use integrated software
packages. The fee is $965.
Contact The Center for Pro-
fessional Advancement, POB
H, East Brunswick, NJ 08816,
(201) 238-1600. June 24-27

® GRAPHICS IN SUNSHINE
Computer Graphics ‘85
West, Los Angeles, CA. Con-
tact National Computer
Graphics Association, 8401
Arlington Blvd., Fairfax, VA
22031, (703) 698-9600.

June 25-27

® CAD TECHNOLOGY
CAD 2001: The Countdown,
Bostori, MA. See May 22-24
for details. June 26-28

® DATA COMMUNICA-
TIONS UPDATE—Data Com-
munications: A Complete
Overview and Update,
Philadelphia, PA. See June
19-21 for details. June 26-28

July 1985

® COMPUTER TRAINING
Computer Training Pro-
grams, Wintergreen Learning
Institute, Wintergreen, VA,
Hands-on training in word
processing, information
management, spreadsheets,
and graphics. Contact Dr.
M. D. Corcoran. Wintergreen
Learning Institute, POB 7,
Wintergreen, VA 22958,
(804) 325-1107.
July—September

® ADVANCED
AUTOMATION—Robot
Manipulators, Computer Vi-
sion, and Automated
Assembly, Cambridge, MA.
Contact Director of the
(continued)

“Switch boxes are sold by many
suppliers, but by far the two best
val

MF] RS.232 TRANSFER SWITCH

i P

& ez, 800 e$ Ee

“The MF) RS 232 Transfer
Switch. Buy it before the manu-
facturer comes to his senses!”

Joe Campbell, The RS-232 Solution
Sybex Computer Books

Now you can have reliable and gffordable
and unplugging cables. You can umly wvuch
letter-quality printer, modem, terminal — 2
Transfer Switches includes onc to fit
Look at these choices; then look at
any price! Then ask them for
show you, call MEJ ..

When you need to switch between two peripherals
computers sharing the same peripheral..

& port expansion. Don't keep plugging
7 your computer to your high-speed printer,
R$-232 peripheral device. MIT's range of
your needs at a price you can afford.
these prices. Compare others at
their reviews. When they won't

. or you need to have two
Model 1240/$79.95

Never unplug a cable again, Now, with the push of a button you can go from dot matrix 1o letter-
quality printing, or go from your printer
to your modem. MEI's Model 1240
Transfer Switch features a built-in
transmit/receive switch allowing you
two-wiy information flow. LEDs moni-
tor important dati lines while a built-in
surge protector guards them. The 1240
also acts as a null modem. All this for
just $§79.95.No wonder its MIT's No. 1 se¢

When you nced 1-t0-4 computers to share one peripheral or 1-to-4 peripherals
to share a common computer... Model 1243/$119.95

The perfect oftice Transfer Switch. Don’t buy multiple printers
or modems. Just buy MF's Model 1243, Then you can conncct
one or all your computcers to a single
printer or modem. Or let your one
computer share up 1o four peri-
pherals. Think of the money you'll
save. LEDs monitor important data lines while a huilt-in surge
‘protector guards them. Two-way communication is allowed with,
no complicated software to learn: just push a bution!

Seven additional models to choose from. Each unit's casing
is constructed from high-quality aluminum. Printed circuit boards
assure maximum reliability by eliminating crosstalk, line interference and any need for wiring.
All MIJ switches bave LEDs 1o monitor data lines and MOV surge protectors. Enhance the
investment you've already miade in your computer by choosing from the finest line of Transfer
Switches on the market, fncluding MF]'s IBM & Centrontics Parallel Switches.

You've got a lot of money tied up in your computer. Don’t blow it!

Your valuable computer and peripheral equipment can be damaged by electrical surges
mitich smaller than you 've been led o believe. Far more likely to happen is having your impor-
tant data wiped out. These disasters, and others, can be prevented with MFY's Power Centers.
Reley latches power off during power dropouts (Model 1108). Mrdti-filters isolate equipment,
climinate interaction, noise and hash. MOVs suppress spikes and surges. MF)'s Power
Centers also have 3 isolated, switched socketpairs, with at least one unswitched socket (50
you cuan add a clock, etc.), lighted power switch, fast-acting fuse, 3-wire, 6-foot cords; 15A,
125V, and 1875 watts. Although each model is attractively

housed in a protective aluminum casing, fhese are

beavy-duty, commercialqualily power centers.
Watch out for fancy numes that cost twice
as much, last half as long, and have
half the features of MFY's Power
Centers.

Model 1107 8 sockets,

2 unswitched; $79.95
Model 1108 7 sockets, | unswitched;
with dropout relay; $99.95

Model 1109 is like 1107 but intelligent (switch
on the device that's plugged into the control socket
and every thing else comes on). $129.95

‘There are other RS-232 Switches, Power C s, and Comp Peripheral Pro-
ducts availuble from MFJ. Call and talk with us about all your computing necds, and when

you do, ask for out latest catalog. Both the call and the catalog are free.

1-800-647-1800

For technical /repair information, or in Mississippi, or outsicle the Continental United States,
please telephone ...

1-(601)325'5869 or telex 53'4590 MFJSTKV

All MF) products come with a double guarantee we think is unmatched. Order from MEJ
and try any product for 30 days. If it doesn't satisfy your needs, just return it for a full refund,
less shipping. If you keep it you can he assured of continued service with our One Year
' Unconditional Guarantee.

Call ol-free 1-800-647-1800 and charge the products you need to your VISA or Master-
Card, or send a check or money order, plus $5.00 shipping, and our shipping department will
promptly have your computer peripheral on its way 10 you.

mj MF] Enterprises Inc.

921 Louisville Road
Starkville, MS 39759
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Inquiry 275

MICROTIME

4011 W. GRANT RD,TUCSON, ARZ 8S70S

| HSDOS 2.11 128K RAM (2)360K DRIVES

PARALLEL PORT  ZENITH MONITOR

WORDSTAR EASYWRITER CALCSTAR
EPSON RX-80 WITH CABLE

ENITN

$2049

320K RAM  (2)360K DRIVES
GRAPHICS CARD PARALLEL PORT
ZENITH HONITOR THE WORD HMULTIPLAN
BROTHER HR-15 WITH CABLE

EVENT QUEUE

ey K| TS

= EEI ONE OR TWO
r 3 WEW 360K DRIVES
. 3 )

s 100R20M
|smo  [5Pacy) )
Foril

mmm HARD DISK
= 10M TAPE
—— =3  BACK-UP

YOUR CHOICE: KIT OR ASSEMBLED

CALL FOR PRICES

320K RAH 360K DRIVE GRAPHICS CARD

PARALLEL PORT Z133 COLOR MONITOR
MS DOS 2.11 THE WORD MULTIPLAN

20M BERNOULLI BROTHER 2024/CABLE

SANYO

25”[’”

COLOR PORTABLE PORTABLE
OPTIONAL 10 MEGABYTE HARD DISK

CALL FOR PRICES

——
V/SA
i,

ST.LOUIS 773-6951

800-642-7684

IBM-PC CALL

e
BROTHER HR1S

£PSON F X-80

(ot ==

256K RAM (2) 360K DRIVES
AST SIX-PACK WITH 64K
HERCULES CARD ZENITH Z124 MONITOR
EPSON FX-80+ OR BROTHER HR-15

TUCSON 791-9030

B Banking Relations

¥/,
N

Payroll Service Bureau
In One Small Package.

B Customer Relations
B Complete Software Package for Your Equipment

— A Complete

(Not A Franchise)

B Sales Aids
B Advertising Program

Everything you need to start your
independent payroll service bureau...
software, manuals, a complete how to
package. For more information write
to: PACIFIC PAYROLL SYSTEMS, INC.
17280 Newhope Street, Suite 13
Fountain Valley, CA 92708

B DEALER INQUIRIES INVITED R
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Inquiry 31! for Dealers. Inquiry 312 for End-Users:

Summer Session, Room
E19-356, MIT, Cambridge,
MA 02139. July 8-12

® COMPUTATIONAL
LINGUISTICS—The Twenty-
Third Annual Meeting of the
Association for Computa-
tional Linguistics, University
of Chicago. IL. Papers,
demonstrations, and
tutorials. Contact Don
Walker (ACL). Bell Com-
munications Research, 445
South St., Morristown, N]J
07960, (201) 829-4312.

July 8-12

® AWC CONFERENCE

The Fourth Annual National
Conference of the Associa-
tion for Women in Comput-
ing, Allerton Hotel, Chicago,
IL. Workshops and sessions
on technical and career-
enhancement topics. Con-
tact Joan Wallbaum, AWCC
‘85, 407 Hillmore Dr., Silver
Spring, MD 20901.

July 13-14

® THE NCC

The 1985 National Com-
puter Conference—NCC ‘85,
McCormick Place, Chicago.
IL. Exhibits. technical ses-
sions, and development
seminars. This year’s theme
is “Technology's Expanding
Horizons.”" Contact Helen
Mugnier, AFIPS, 1899
Preston White Dr., Reston,
VA 22091, (703) 620-8926.
luly 15-18

® COMPUTER
WORKSHOPS-—~Personal
Computer Workshops,
Aspen and Colorado
Springs, CO. Tutorials, in-
cluding an introduction to
personal computers, word
processing, spreadsheets,
and database management.
Contact Rocky Mountain In-
stitute of Software Engineer-
ing. 1670 Bear Mountain
Dr.. POB 3521. Boulder, CO
80303. (303) 499-4782.

July 22-26

® SIGGRAPH
SIGGRAPH '85: The Twelfth

Annual Conference on Com-
puter Graphics and Interac-
tive Techniques, Moscone
Center, San Francisco, CA.
Contact SIGGRAPH '85.
Conference Services Office,
Smith, Bucklin and Asso-
ciates Inc., 111 East Wacker
Dr., Chicago. IL 60601, (312)
644-6610. July 22-26

® SIMULATION

The 1985 Summer Com-
puter Simulation Con-
ference—SCSC ‘85, Westin
Hotel, Chicago. IL. Contact
Charles Pratt, Society for
Computer Simulation, POB
2228, La Jolla, CA 92038,
(619) 459-3888. July 22-26

® INTELLIGENT MACHINES
Logic Programming & Ex-
pert Systems, The Turing in-
stitute, Edinburgh, Scotland.
Lectures, demonstrations,
and sessions on program-
ming techniques, system
structure, and PROLOG.
Contact The Turing Institute.
2 Hope Park Square, Edin-
burgh, EH8 9NW, Scotland:;
tel: 031-668-1737.

July 24-25

® PUBLIC COMPUTING
The TwentyThird Annual
Conference of the Urban
and Regional Information
Systems Association., Westin
Hotel, Ottawa, Ontario,
Canada. The conference
theme is “"Computers in
Public Agencies, Sharing
Solutions.” Contact URISA
Secretariat, Suite 300. 1340
Old Chain Bridge Rd.,
McLean, VA 22101, (703)
790-1745. July 28-August |

® COMPUTERS AND
EDUCATION—The 1985
World Conference on Com-
puters in Education. SCOPE
Convention Center, Norfolk,
VA. Exhibits, papers, panel
sessions, tutorials, and
preconference workshops.
Contact WCCE/85, AFIPS,
1899 Preston White Dr.,
Reston. VA 22091, (800)
622-1985; in Virginia, (703)
620-8900. July 29-August 2 |



Because they're already built-in. The 80/132-
column printer. The 9-inch, high-resolution
display. There’s even a built-in 360K disk
drive. Which all make the Sr. Partner a com-

The Sr. Partner is IBM hardware and software

-compatible so you can run popular business pro-

grams immediately. The software bundle currently

[ ] offered with the Sr. Partner is WordStar, VisiCalc,

pfs: Graph, File, Report, MS-DOS 2.11
and GW BASIC*

And with its 256K internal memory
expandable to 512K, the Sr. Partner can
run the new integrated software.

Built-ins also include expansion slots
and parallel and serial I/O ports. There's even a built-in
RGB monitor port so you can take advantage of the
Sr. Partner’s color and graphics capability.

If you want 10 megabytes of storage, choose the new

hard disk Sr. Partner.

Both the Sr. Partner and the hard disk Sr. Partner come
with an exceptional Panasonic warranty." *

For the dealers nearest you, call: 1-800-PIC-8086. The
Panasonic Sr. Partner. No peripherals needed. It makes
the competition look like Jr. Executives.

Panasonic

Industrial Company

80/132-Column Printef.

/ Inquiry 314

9-Inch High-Resolution Display
Optional 10-Megabyte Hard Disk of
Optional Second 360K Disk Drive

" 360K Disk Drive Built-In

256K RAM

IBM Compatibility

‘'sublect to change or withdrawal at any time without notice and ig not avallable with Hard Disk Sr. Partner. *#One-year limited warranty,
nter head.Carry-in or mail-in service. Sr. Partner is a trademark of Matsushita Electric Industrial Company Ltd; WordStar is the trademark of
tional Corporation; VisiCalc is the registered trademark ot VisICorp; pts:Graph, File, Report are the registered trademarks of Software
Publishing Corporation; GW BASIC, MS-DOS are the trademarks of Microsoft Corporation.



FOR THE FIRST TIME IN

THE HISTORY OF THE UNIVERSE,
YOU CAN DEVELOPAN INTEGRATED
APPLICATION THAT REALLY SINGS.




HERE'S HOW:

FRAMEWORK SOFTWARE

Frameworkis the
only integrated software
that contains a program-
ming language. This
means that you can use
the language to create
special applications
which use all the fea-
tures of Framework.

For the first time,
you’ll find it easy to de-
sign custom programs
which let users outline,
write, work with data
and create graphs for
their own special re-
quirements, and use all
Framework functions
with a single set of easily-
learned commands.

Let’s say your cus-
tomer is using a sales

analysis program you've
written using Framework.
He loves the ability to
draw graphs and use all
the other standard
Framework features.To
his surprise, when the
Sales Analysis graph
reveals the Southern
region is leading, his PC
starts playing “Dixie”’

If you use the
Framework program-
ming language, you'll
discover the @BEEP
command, which lets
you select both fre-
quency and duration;
@BEEP (440,300)
plays a pure “A” for 3
seconds. Not quite long

tra, butit’s the start of a
melody.
AshtonTate has cre-

ated awhole industry of

vertical-market applica-
tions with its dABASE II®

and dBASE III™" It’s doing

the same with Framework.
Climb aboard the
bandwagon. Make your
programs take on the
beauty of the varied capa-
bilities of Framework.
For adealer near you
call (800) 437-4329,
ext. 222. In Colorado
(303) 799-4900,
ext. 222.

Framework, dBASE!II,
and AshtonTate
aretrademarks of Ashton-Tate.
dBASE Il isa registered
trademark of Ashton-Tate.

enough to tune an orches-  esnontue 1985, righisreserve.

Software from

Inquiry 41

ASHTON-IAIE

We'll put you in control.
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Features

THE ATET UNIX PC
by Gregg Williams . . . .. RIS oo 298
CIARCIA'S CIRCUIT CELLAR:

BuiLb THE HOME RUN CONTROL SYSTEM,
PART 2: THE HARDWARE

(1) S2 AT, - ks oo o b o IR 108
SET EXTENSIONS WITH APPLE PASCAL
by Alfred L. Schumer. . ... ... ... ... 128

BUILD A TALKING CLOCK SPEECH
SYNTHESIZER
by Ernest H. Piette .. . ... ... ...

SMALLTALK COMES TO THE
MiCROCOMPUTER WORLD
by Bruce Webster . . . .. ... ... .. .... 151

METHODS: A PRELIMINARY LOOK

. 143

by Bruce Webster and Tom Yonkman ., . .. 152
SMALLTALK-PC

by Christopher Macie-. . ., ... ....... .. 155
THE SMALLTALK PROGRAMMING LANGUAGE
by Jim Anderson and Barry Fishman . . . . . 160

THIS MONTH'S FEATURES lead off with a product description of the ATST
UNIX PC, a new machine from ATET Information Systems. As Gregg Williams,
senior technical editor, points out, with the UNIX PC, AT&T hopes to establish
UNIX as a standard in the business world and challenge IBM. Gregg wasn't
able to spend all the time he wanted with the machine, but he has some
definite impressions of its pros and cons,

Steve Ciarcia continues with Part 2 of his Circuit Cellar Home Run Control
System, explaining more of the details of his home and the system and how
they come together.

Next, Al Schumer discusses "Set Extensions with Apple Pascal.’ He describes
sets, operators, and logical machine equivalents and presents a fast exten-
sion program to Apple Pascal that increases the size of available sets and
adds more set operations.

While “Build a Talking Clock Speech Synthesizer” might sound like a proj-
ect that's been done before, this one adds the interesting capability of exper-
imenting with unlimited-vocabulary speech processing. A couple of inexpen-
sive chips, a few components, and your Commodore 64 or VIC-20 will keep
time and also announce it.

People remember the August 1981 BYTE because of its Smalltalk theme.
They also remember that Smalltalk wasn't available for microcomputers then
and wondered when they would get a chance to experiment with this intrigu-
ing environment. This month we present a follow-up, what we call our Smalitalk
trilogy.

First, contributing editor Bruce Webster and Tom Yonkman evaluate Methods,
from Digitalk Inc., a Smalltalk version for the IBM PC and those machines that
emulate it. Christopher Macie then describes his restricted version of Smalltalk,
Smalltalk-PC, for the Apple Il and others. And, finally, for those who would
like a refresher on Smalltalk-80, Jim Anderson and Barry Fishman of Digitalk
give us a brief review and an application that runs under Methods.

—Gene Smarte, Managing Editor
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BY GREGG WILLIAMS

Editor's note: The following is a BYTE product description. It is not a review.
We provide an advance look at this new product because we feel it is significant.

THE UNIX OPERATING SYSTEM has been heralded as the answer
to many of the problems that face computer users, especially
those who need multiuser programs or who need to move a large
software system from, say, a microcomputer to a mainframe. But,
despite its good features, one fault of UNIX makes many people
doubt that it can succeed in a commercial environment: UNIX
contains many cryptic commands that must be mastered and
remembered to make use of its power (for example, mv renames
a file, cat prints it out, and Is gives a catalog of files in your cur-
rent area).

The ATET UNIX PC is ATET Information Systems’ attempt to
establish UNIX as a standard for the business environment and
to challenge IBM's dominance in the office. Its extensive use of
windows and a menu-driven “front-end” program called the Of-
fice bring most of the power of UNIX to the unskilled user. Its
Motorola 68010 processor gives the machine virtual memory capa-
bilities—the system appears to software as if it has 4 megabytes
of memory, even when it actually has as little as 512K bytes. Its
telephone subsystem integrates the computer and the telephone.
allowing such functions as computerized logging of phone calls,

dialing from a customized directory, and saved. on-screen note

taking during calls.

The UNIX PC comes with either a 10- or a 20-megabyte inter-
nal hard disk. can support up to two additional users (but without
telephone services or multiple windows), and can read 1BM PC-
DOS data and source-code files. Although the machine has both
good design features (it can be used equally well with or without
its mouse. for example) and bad ones (windows respond slug-
gishly to mouse-initiated moves and change-size commands), its
base price of $5590 for the 10-megabyte model (and $6590 for
the 20-megabyte model) makes it a serious candidate for office
use or UNIX program development. Buying the unit, however,
forces you to cast your lot with the ATET/UNIX world—ATET says
it has no plans to offer an add-on board that would allow the
UNIX PC to run IBM PC programs.

SYSTEM DESCRIPTION
The UNIX PC was designed to AT&T specifications by Convergent
Technologies of Santa Clara, California; its characteristics are sum-
marized in the In Brief section on page 100. The AT&T mouse
(see photo 1) has three buttons. These mimic the Enter, Cmd.
and Mark keys on-the keyboard (see photo 2): you can perform
(continued)
Gregg Williams is a senior technical editor at BYTE. He can be contacted
at POB 372, Hancock, NH 03449,
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IN BRIEF

Name
AT&T UNIX PC

Price

$5095 with 10-megabyte hard disk and 512K bytes of memory

(UNIX $495 extra, for a total of $5590); $6590 with UNIX, 20-megabyte
hard disk, and 1 megabyte of memory (includes 512K-byte expansion
card)

Microprocessor

Motorola 68010, a 32-/16-bit microprocessor (32-bit internal data path
and registers, 16-bit external ‘data bus), 24-bit address line (maximum
address space of 16 megabytes), support for virtual memory

Clock Speed
10 MHz

Main Memory

512K bytes of dynamic RAM with parity bit on motherboard,
currently expandable to 2 megabytes via expansion boards;
machine’s design allows for a maximum of 4 megabytes

Virtua! Memory
Custom memory-management hardware and the Winchester disk
allow a virtual memory space of 4 megabytes; page size is 4K bytes

ROM
16K bytes of EPROM used as initialization program when power
or reset applied

Floppy Disk

Double-sided 5%-inch floppy-disk drive using 48 tracks per inch;
capable of reading IBM PC data and source-code disks; stores 320K
bytes per disk AT&T format, 360K bytes per disk MS-DOS format

Hard Disk
10- or 20-megabyte Winchester disk

Mouse
Three-button optomechanical mouse (needs no special surface)

Video Display
12-inch green-on-black dispiay; displays bit-mapped graphics
at resolution of 348 by 720 pixels

Keyboard )
Detachable 103-key keyboard

Serial Port
Standard RS-232C port configured as DTE (data terminal equipment);
maximum transfer rate of 9600 bps (bits per second)

Parallel Port
Centronics-compatible

Telephone Subsystem

Built-in 300/1200-bps 212A-compatible modem, modular jacks

for two incoming phone lines (one voice, one data), one outgoing
line connects voice line to external telephone

Miscellaneous
Three expansion slots, battery-powered clock/calendar

Operating System

Custom version of UNIX System V, revision 2; extensions include
demand-paging virtual memory, windows, shared function and source
libraries, record locking at the character level; software provides

for multiple users (up to three, with limitations) and multiple processes
executing simultaneously for each user; only selected *‘core” functions
provided with standard product; the rest of UNIX is available

in optional AT&T UNIX Utilities package ($495)

The UNIX PC Office Program

A window- and menu-driven software environment that allows the
non-UNIX user access to computer-assisted telephone functions,
UNIX functions, and optional application programs

Optional Hardware
512K-byte expansion card, $1195
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most operations with either the mouse or the
keyboard. The video display is a bit-mapped
display of 348 rows of 720 dots each—or 24
rows of 80 characters each (plus five lines of
status information). The top line is a status line
for the two phone lines, the time and date, and
icons for window management and (if present
pending error messages and mail. The bottom
two lines show the current functions of the
eight function keys on the keyboard.

The UNIX PC is shipped with all its software
already on the hard disk. The floppy-disk
drive’s odd placement (behind the ledge in
which the keyboard fits) reflects the designers’
UNIX orientation: Everything you need is on
the hard disk. Still, you will use the floppy-disk
drive to back up the contents of the hard disk,
to install commercial software onto the hard
disk, to format a floppy disk for later use, or
to read data or source code from an IBM PC
disk for use in the UNIX environment.

This system makes considerable use of win-
dows but only occasional use of icons. Win-
dows represent folders (which can contain files
and other folders), but the UNIX PC represents
an item inside a folder as a single line of text—
its name, type, and optionally some other
information.

THE OFFICE PROGRAM

The Office program is the mechanism through
which most users will interact with the UNIX
PC. It is a menu-driven “front-end” program
that translates your selection to the proper
UNIX commands and executes them. Once the
Office window has been made active, you can
execute an item by highlighting it with the cur-
sor keys and hitting the Return key, by point-
ing to it with the mouse cursor (which high-
lights it) and pressing the left mouse button
(or, equivalently, the Return key), or by typing
enough of the item’'s name for the software to
recognize it (this highlights the item) and hit-
ting Return. When the software needs more
information, it opens up another window that
contains the additional choices.

The Administration item leads, through ad-
ditional menus, to 24 operations that must be
performed to keep the computer and the part
of it you control in order. This includes every-
thing from changing your password, to con-
figuring the parallel and serial ports, to back-
ing up the hard disk (see table 1 for a full list).
Normally, you would need considerable know!-
edge about UNIX and the file structure of the
machine to perform these functions; for exam-
ple, it takes four pages of C code to implement
the add/change/delete user log-on menu. The
Administration item is at the heart of ATET's
attempt to make UNIX palatable to the average
user.

The Clipboard item is rarely opened:; it stores
files and parts of files that are being trans-



ferred to a new location.

The Filecabinet.item opens to a window that
contains all your files and folders: the File-
cabinet window is open in photo 1. The File-
cabinet window can also contain modem data
and RS-232C profiles. A profile contains the in-
formation needed to set up the internal
modem or the serial port for a given use.

The Floppydisk item expands into a window
that displays the contents of the disk current-
ly in the floppy-disk drive. By copying files and
folders into the Floppydisk window, you copy
them onto the disk itself.

The Preferences item expands into several
menus that allow you to change the order and
manner of displaying items within windows,
change the default window size, and tum on
or off the availability of the UNIX window and
certain Administration items.

The system automatically puts all material to
be printed into a print queue and prints it as
a background task. The Printer Queue item ex-
pands into a window that lists all items awaiting
printing; you can examine the list and, op-
tionally, cancel one or more items.

The UNIX System item expands to a window
that acts like a standard UNIX terminal. This
item defaults to the Bourne shell (this is a UNIX
term that denotes the user interface between
you and UNIX): you can access other shells
(when they become available) by specifying a
shell'sname in the Office Preferences window.

When files and folders are deleted, they
move to the Wastebasket. Only when they are
removed from this window are the files and
folders physically deleted from the hard disk.

WINDOWS

Windows in the ATET UNIX PC behave dif-
ferently from other windowing systems on per-
sonal computers. Different programs control
their windows in different ways. and windows
often adjust their dimensions to what they
think best. The windowing system (called the
user agent in the ATET literature) automatically
positions windows so that, if possible, all win-
dows are at least partly visible from the screen.
When that is not the case, you can cycle
through all the windows by using "next win-
dow" and “previous window'* function keys, or
by opening and choosing from a window that
lists all the windows currently open.

A window always has four icons (the ones
in the corners) and may have pairs of arrows
on the right edge (for up/down scrolling) and
the bottom edge (for left/right scrolling); these
arrows appear only if the window cannot
display its complete contents. The corner icons
are, clockwise from upper left, the move-
window. help, grow-window, and close-window
icons. The help icon, when clicked on, always
gives a window—sometimes several—of ex-
planatory information. The close-window icon,

when clicked, causes the window to vanish: if
it represents a program, closing it exits the
program.

The move-window and grow-window icons
must be dragged—place pointer on icon, hold
down the left button, move the mouse (which
drags the icon with it), then release the but-
ton. When you press the left button, a “W* in
a box appears with a ghost outline of the win-
dow:; both follow the mouse movement until
you release the left button. The UNIX PC dis-
plays inferior behavior to its competitors when
moving or resizing a window; see the "Prob-
lems” section for details.

SYSTEM V UNIX

The UNIX PC contains a complete implemen-
tation of UNIX System V, revision 2. AT&T has
added some enhancements including:
demand-paging virtual memory, windows im-
plemented as character devices, multiple pro-
cesses in different windows executing simul-
taneously, Bass-style record locking at the
character level (needed for multiuser business
software), shared function libraries (saves

Photo 2: space by using only one copy of a routine used
by multiple processes), and shared source

The UNIX PC libraries (has a similar effect on simultaneous
compilations). AT&ET will not offer the source

keyboard. code for the enhancements to the standard
release of System V UNIX.

Many of the To execute UNIX functions, you can either
open a UNIX window (see photo 3) or. from

dedicated keys any window, you can execute any single UNIX
command by preceding it with the customary

allow the “1I" sign.

Although the basic system contains the full
computer to be UNIX operating system, it does not contain
many of the utilities associated with a UNIX

controlled software developer's workstation. Instead,
ATET has divided the software into the Foun-
without using dation Set ($495), the UNIX Utilities package
(5495), and a UNIX Development Tools pack-
the mouse. (continued)
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Table I: Functions handled through the
menu-oriented Administration window.

e Change password

e Set date and time

® Run diagnostics from floppy disk

e View system configuration

e User log-ins (add, change, delete)

e Disk backup and restore (full, incremental, single user, by filename)

® Floppy-disk operations (copy disk, format, read MS-DOS disk)

o Hardware setup (RS-232C, serial printer, paralle! printer, telephone, drivers)
e Software setup (install, remove, show installed software)

* Mail setup (name this machine, identify other machine)

Table 2: Software announced for the ATET UNIX PC
at the machine’s introduction.

SOFTWARE FROM AT&T

e AT&T UNIX PC Word Processor

e AT&T UNIX PC Business Graphics

e AT&T UNIX PC Electronic Mail

e AT&T UNIX PC BASIC Interpreter

e AT&T UNIX PC BASIC Compiler

e AT&T UNIX PC UNIX Utilities (includes C and assembler)

e AT&T UNIX PC Development Tools

® AT&T UNIX PC Business Accounting System General Ledger,
Accounts Payable, Accounts Receivable, Order Entry/inventory,
and Payroll (five packages)

SOFTWARE FROM THIRD-PARTY VENDORS

® Language Processors Inc. Debugger, COBOL, Pascal, C.
e Silicon Valley Software Pascal and FORTRAN

* SUPERcomp 20 (spreadsheet)

o Graphic Software Systems Inc. Chart

® CDI Sound Presentations

® Microsoft Word, BASIC, and Multiplan

® Ashton-Tate dBASE Il

® Ryan-McFarland Inc. RM/COBOL and RM/Run Time

Figure 1: Mapping logical addresses
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age (which includes ISAM-file and sort/merge
routines, $395). For example, the Foundation
Set contains the standard ed line editor, but
the Utilities package contains things like the
vi screen editor, the nroff text formatter, and
the yacc compiler tool.

TELEPHONE FUNCTIONS

Though AT&ET's adaptation of UNIX is more im-
portant, the telephone functions (called tele-
phony in the AT&T literature) most visibly
distinguish the UNIX PC from other personal
computers. These functions are available by
opening the Telephone item in the Office win-
dow, which becomes a window of names and
phone numbers titled Call Screen. Conve-
nience features include dialing both people
and computers by selecting a telephone direc-
tory entry, timing a call, redialing the last
number, single-keystroke speed dialing, and
putting a call on hold.

Other telephone functions go beyond sim-
ple convenience and will prove invaluable to
people who use telephones a lot. The UNIX
PC automatically maintains a log of all incom-
ing and outgoing calls, including the time and
duration of the call (plus name and number
for outgoing calls). In addition, it gives you a
chance to open a "Current Notes” window to
take notes in; if you have taken notes during
previous calls to the same person, the com-
puter shows them to you (annotated with date,
time, and number called) in a separate window.
If you have installed the optional Electronic
Mail program, you can also send UNIX-style
electronic mail through either the Call Screen
or the Electronic Mail windows.

- INSIDE THE UNIX PC

The UNIX PC consists of removable modules
that can be replaced by the user. Once the
cover is off, you can see a pan assembly (which
houses the floppy-disk drive. the hard disk, and
the power supply) and, under it, the mother-
board. (The three expansion boards each slide
underneath the motherboard from the rear of
the machine and connect’to each other
through a narrow backplane that runs along
the front of the machine. The slots have a 2 1-bit
address bus and a 16-bit data bus,)

Photo 4 shows details of the motherboard:;
photo 5 shows the pan assembly and the
motherboard. The on-board memory area con-
tains 512K bytes (with parity) in 4864 64K by
1-bit dynamic RAM (random-access read/write
memory) chips; the chips have an access time
of 150 nanoseconds and run with no wait
states. These chips are pin-compatible with
256K by I-bit dynamic RAM chips; at some
later time, AT&T will start using them to get 2
megabytes of RAM on the motherboard. {The
system can add up to 2 megabytes of mem-
ory via expansion cards, for a maximum of 4



megabytes of memory. ATET plans to use one
slot to connect to an external expansion-card
box, but expansion memory must be in the in-
ternal slots.) The bit-mapped video display re-
quires 32K bytes of the memory.

The system contains only 16K bytes of
EPROM (erasable programmable read-only
memory)—two 8K by 8-bit 2764s. These con-
tain bootstrap and diagnostic code for power-
up. as well as code executed on shutdown that
ensures that the attached telephone works
when the computer is off.

The 10- and 20-megabyte Winchester hard
disks are built by MiniScribe. The 10-megabyte
drive, which comes in the basic system, has an
85-millisecond access time and a transfer rate
of 5 megabits per second. The UNIX PC uses
a novel form of DMA (direct memory access)
to move data from the hard disk to memory.
Most computers transfer control of the ad-
dress and data buses to specialized hardware
that first moves data from the hard disk to a
buffer area; the processor regains control of
the buses and moves the data from the buffer
to its final destination. The UNIX PC speeds
this process by capturing the buses many
times, each time only long enough to move a
word of data directly to its final destination. By
not holding the buses while the hard disk is
forming the next word to be transferred, this
method also decreases the time the DMA
transfer prevents the 68010 processor from
doing its work.

Finally, three custom gate arrays (see photo
4) perform complex functions in much less
space than they would have taken using dis-
crete logic chips.

MEMORY MANAGEMENT
One of the main differences between the
68010 processor, used here, and the 68000
processor, used in the Apple Macintosh and
other computers, is the former’s virtual-mem-
ory capability. [n a virtual machine, dedicated
hardware looks at the memory address being
asked for by the processor (the logical address)
and translates it to a physical address that the pro-
cessor can access if the data is currently in
physical memory. If it is not (meaning that it
is stored instead on the hard disk), the hard-
ware generates a page fault that eventually
causes the needed data to be swapped into
physical memory before allowing the memory
to be accessed. In a 68010-based computer,
the page fault is fed to the BERR* (Bus Error)
pin on the 68010; the 68010, in turn, suspends
the current instruction in midexecution, runs
a routine that swaps the needed data into
physical memory, performs related housekeep-
ing tasks, and completes the suspended
instruction.

Most computers use a dedicated integrated
circuit called an MMU {memory-management
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Photo 3:

A UNIX window.
This window is
running the
Bourne shell
and behaves like
a conventional

UNIX system.

unit) to translate logical addresses into physical
ones and declare page faults. Instead. the
designers of the UNIX PC use discrete logic
and a table of high-speed static RAM called
the PDR (page-descriptor register) table to do
the translation (see figure 1). The lower 11 bits
of the address are left alone; this gives a page
size of 2K words or 4K bytes. (The 68010 does
not have an address line A0 as such. but it uses
the UDS [upper data strobe] and LDS [lower
data strobe] lines to access byte-sized data.)
The PDR table contains 1024 16-bit entries,
one for each logical page. Six bits in each en-
try give status information about the page (in-
cluding whether or not the page is in memory).
If it is. the remaining 10 bits give its physical
page number; if not, the logic generates a page
fault and the 68010 interrupts itself to run a
routine that puts the page into physical
memory and updates the PDR table.

SOFTWARE

ATET recognizes the need for as much applica-
tion and system software as possible. Table 2
lists the software announced (at the time that
this article was written) as immediately
available. Included are several languages and
popular application programs like Microsoft
Multiplan, BASIC., Word, and AshtonTate's
dBASE 11l. ATET representatives said Lotus
1-2-3 will not be available; they also denied
reports that they were developing an expan-
sion card that would give their machine 1BM
PC compatibility.

PROBLEMS
Although the machine seemed to perform ac-
ceptably fast in the short time | had access to
it (see “Caveats"). its behavior was definitely
inferior to other 8086- and 68000-based win-
dowing computers in its move-window and
grow-window operations. In all cases, | mea-
sured a delay of between | gnd 1% seconds
{continued)
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Photo 4:

The UNIX PC
motherboard;
the front

of the board

is at the bottom
of this

photograph.

Photo 5:

The pan
assembly and
motherboard.
Here, the pan
assembly (which
holds, left to
right, the floppy-
disk drive, the
10-megabyte
hard disk, and
the power
supply) is hinged
upward to allow
access to the

motherboard.

between the time the left mouse button was pressed and the
move or grow operation (indicated by the "W’ icon) started. The
ghost outline of the window's new dimensions begins at the win-
dow's current outline when the “W" icon appears. If the mouse
pointer has been dragged to a new location before the "W ap-
pears. the ghost outline may lag the mouse pointer's position
by over three-quarters the length and width of the screen, thus
limiting the amount the window can change before the pointer
reaches the edge of the screen. (The ghost outline of a Macin-
tosh window, in contrast, always stays with the mouse pointer)
Though this does not prevent the use of the UNIX PC, it definite-
ly interrupts the flow of work and mars one's perception of a
machine that otherwise seems to be quite fast.

Another thing that disturbs me at first impression is the
designers positioning of the floppy-disk drive, which, given the
necessity of periodically using it for hard-disk backups, seems
awkward to me. However, the final vote on that should come from
the first people who actually use the machine for several
months.

CAVEATS

I wrote this report after two days of conferences with ATET engi-
neers and officials, a few hours of demonstrations and hands-on
experience, and considerable study of six user- and repair-
oriented manuals. The machine [ used was a preproduction model
that used discrete logic chips to emulate the three gate arrays.
The machine had the [0-megabyte hard disk and ran the finished
version of the software; | did not see the machine supporting
more than one user.

COMMENTARY

Although 1 would have liked to have had more time to study the
machine, | feel confident in describing it as "quietly impressive.”
No one feature—menu-driven UNIX, true multiprocessing in a win-
dowed environment, telephone functions, virtual memory—really
excites me, although each one is an important “first” in the micro-
computer world. Its success as a UNIX software-development
workstation is assured {although it really needs a megabyte of
memory for this), but its fate in the business community is prom-
ising but uncertain. Further details will be available in the full prod-
uct review of this machine, which will appear in a future issue
of BYTE m
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COMBINE POWER AND
ENHANCE YOUR PC-AT

Quadram introduces the smart way to enhance your IBM PC-AT. Quadmeg-AT and
Quadport-AT. Smart because Quadmeg-AT and Quadport-AT make the most of your AT
system today and expand to meet your system’s growing needs in the future.

Quadmeg-AT comessocketed ~ Advance to 4 Megabytes Both cards filled give

for memory expansion from When you need more than Quadmeg-AT a powerful
128K to 2 Megabytes. Harness 2Mbytes, Quadmeg-AT adapts ~ 4Mbyte capacity.

this power to create megabyte- with two Quadmeg-AT Quadmeg-AT delivers
sized RAM drives, access Expansion Cards. Each packs the power you need to

= 512K or 1Mbvte 2 RAM. take full advantage of the
QUADMEG-AT S Sl
-~y I

o e §

Maximum Performance in
Minimum Space

Quadmeg-AT and Quadport-AT fit
snugly side by side to deliver a powerful
4Mb RAM and multiple 1/0 expan-
sion in just two AT expansion slots.

greater amounts of informa-

tion, and process data faster AdT T sarany
and more efficiently than ?“a‘g""f i
ever before. Plus, with s sl T

your AT system a total

“Sp]i[ memory mapping:’ of 2 parallel ports and
10 serial ports. Add
Quadm’eg—AT lets you expand peripheral devices or
the AT’s base system memory u‘orkstatigns for the
to 640K without buying a ;ﬁ‘r‘f’sﬁufl”celj ST
space-wasting 128K card. /
y

w Look for this seal. 1t’s the
p ' mark of dependability and
¥%. & performance from the
~_ = leader in microcomputer
(ORRM @AY ephancements.

i

IBM I'C-AT is a registered trademark of

International Business Machines Corporation,
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EXPAL

(DABILITY TO

THE SMART WAY.

QUADPORT-AT"

Quadport-AT combines a
parallel printer port and a
serial port to give your AT the
features found on 7

[BM’s Serial/
Parallel Adapter.
But at a lower
cost and with

built-in expandability. Connect
printers, plotters, modems,

and other devices for increased
productivity.

Advanced Port Expansion
As your AT becomes the
center of a high-performance

b LAN or growing multi-

_ . user, multi-tasking system,

— PRI snap on the optional

- 1 B Quadport-AT Expansion
@ Kit and add 4 more serial

£ ports to your system. The

é B BN Quadport-AT Expansion

3 O e WY Kit comes with software

i - ” to access these ports,
making it easy to add
shared peripherals or
workstations.

Enhance the smart way

th Quadram.
For basic AT expansion,
Quadmeg-AT and Quadport-AT
work together to provide 128K
memory expansion, a serial port,
and a parallel port.

en, as your system

grows, Quadmeg-AT and
Quadport-AT give you up to
4MB RAM, 1 parallel port,
and up to 5 serial ports in just
two PC AT expansion slots.
Only Quadram combines so
much power and expandability.
That'’s PC AT enhancement

the smart way.

Features

Quadmeg-AT: RAM

Expansion Cards: Two cards

Il

expansion from 128K to
2Mbytes. Expandable in 512K
increments. Split memory
mapping assigns 128K or 384K
to base memory.

Total RAM Capacity:
4Mbytes.

available. Each comes with
512K or IMbyte RAM
installed.

QuadMaster-AT Software: |
RAM Dirives and Spooling for

extended memory.

Quadport-AT: Port expansion
with 1 Centronics parallel port

and 1 RS-232C serial port.

Quadport-AT Expansion Kit:
(optional) 4 RS-232C serial
ports. Software to access ports.

For a free demonstration visit

QUADRAM

the Quadram dealer nearest
you. Or, for information, write
us at 4355 International Blvd.,
Norcross, Georgia 30093
(404)923-6666.

An Inteligent Systems Company

Inquiry 334
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CIA-RRCIAS CIRCUIT CELLAR

BUILD THE
HOME RUN CONTROL
SYSTEM

PART 2: THE HARDWARE

BY STEVE CIARCIA

Energy management, convenience,
and security in one package

| live in a large house with
irregularly shaped rooms.
The center section of the
house is hexagonal, with a
sunken living room in
front of a fireplace. The
kitchen is also hexagonal-
ly shaped and opens into a greenhouse.
From the living room or the kitchen. you
can descend to the “control center”” The Cir-
cuit Cellar is also not your standard-shaped
room. Defining a corner as the point at
which two walls meet, you will find 13 cor-
ners in the Circuit Cellar.

My reason for describing this is not to
elicit sympathy but instead to outline one
of the reasons | designed the Home Run
Control System (HCS). Visitors often com-
ment on how wonderful it must be to live
in a contemporary-styled home. Of course,
they come from traditional houses with rec-
tangular walls and light switches near the
doors. There is no pattern of organization
to the lighting in this house, and more than
one light inust be turned on in the Circuit
Cellar and adjacent storage areas just to see
around obstacles. If you try to walk around
in the dark through some areas in this
house, you can find yourself somersaulting
over shin-high railings into pits, impaled on
glass table corners, stunned on dark-painted
Lally columns, or entangled forever in the
masses of wires strung between groupings

of electronic equipment. Walking around
this house in the dark can be hazardous to
your health.

Over the years I've designed control
systems that involved automatic lighting in-
cluding the BSR. Unfortunately, the hand-
held controller was always some place 1
wasn't, or the command console was
pointed in another direction (and rooms
with 13 corners have lots of directions).

While I could have bought out the local
Radio Shack and put controllers and
modules everywhere, the problem was one
of greater dimension. | ultimately wanted
a control system that followed prescribed
security and environmental procedures
when | wasn't there but that could redirect
its control functions to provide simple, auto-
matic convenient living when [ was.

Bumping into things in the dark was mere-
ly an inconvenience. | solved it in the interim
by just leaving lots of lights on at night. In
the long run, however, I've been directing
my efforts to building the true home-control
system: one that senses presence in rooms
and automatically turns lights on, raises the

(continued)
Steve Ciarcia (pronounced “'see-ARE-see-aft”") is an
electronics engineer and computer consultant with ex-
perience in process control, 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 0603 3.
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heat or lowers the air conditioning,
and follows a variety of prescribed
control sequences (as opposed to
one) defined by the real-time assess-
ment of the activities of the house's
occupants. Finally, it is a reality, and
photos 1-3 show some aspects of the
system installation at my home.
The BSR by itself does not have the
logical decision power to provide this
capability. These functions require a
computer and a program dedicated
to analyzing and reacting to the en-
vironment. Home Run is such a dedi-
cated home-control system. [t uses
BSR X-10 (Sears Home Control,
Leviton, and Radio Shack Plug-N-
Power, among others) remote-con-
trolled receivers as many commercial
timer/controllers do, but its concept
and capabilities greatly exceed those
systems. The Circuit Cellar HCS is a
video-based closed-loop control sys-

tem. The text box on page 112 out-
lines Home Run's basic functions.

This month, | will continue the
description of the HCS with an in-
depth analysis of the hardware
design. First, since much of the hard-
ware function deals with the BSR
remote controllers, I'l] start by review-
ing their function and the communica-
tion codes they use.

BSR X-10 SYSTEM
COMPONENTS

When | first wrote about the X-10 in
January 1980, the system consisted of
five modules: command controller,
cordless controller, lamp module, ap-
pliance module, and wall-switch
module The line has now been ex-
panded to include a programmable
timer, wall-receptacle modules, auto-
matic setback thermostats, and a tele-
phone auto-answer controller. The

HCS can use and control any BSR
receivers.

The command controller (or any
unit that functions as a command
transmitter) is the central element in
the system. It sends commands to the
receiver modules by coded messages
sent through the AC power lines. The
cordless controller is a remote exten-
sion of the command controller and
has a matching keyboard. When
pointed at the command controller
from up to 30 feet away, any com-
mand that is selected on it will be
transmitted ultrasonically to the com-
mand controller and carried out.

Lamp and wall-switch modules are
essentially the same. They are triac-
controlled on/off switches, rated at
300 watts (W), that include dimmers.
The lamp module is plugged into a
wall outlet in series with the light to
be controlled while the wall-switch

/

Photo 1: I'm getting very serious about using the HCS in my home. | installed a 3-

by 4-foot piece of plywood next to the breaker box and started stringing wires
everywhere for closed-loop input control. The HCS board is mounted in the bottom
center. Directly above it in the silver box is a Hayes 300-bps auto-answer modem. To
the right of that are the rechargeable battery backup and 12N power supply for the
niotion detectors and interface boards. Directly above the modem is a custom optoisolated
level shifter and AC-to-DC converter interface that connects the Touch Plale, a low-
voltage relay system, and commercially installed alarm-system sensors to the HCS. By
the lime this series of articles is finished, the rest of the board should be filled.

Photo 2: Much of my application for
the HCS deals with its use for security
and automatic lighting. Shown is the
installation of a typical passive infrared
motion detector. Costing in the neighbor-
fiood of $140 each. these units detect the
movement of objects (like people) that have
a different temperature than the surround-
ings. The units require a 12N power
source. Qutput is a contact closure: closed
is no motion and open is motion detected.
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module replaces a conventional wall
switch. For heavier or nonresistive
loads, a contact-closure-output ap-
pliance module or wall-receptacle
module is used. These are rated at 15
amperes (A) (about 1700 W).

At the heart of a BSR command
module, as well as of the other system
components, are custom LSI ICs
(large-scale-integration integrated cir-
cuits) manufactured for BSR by
General [nstrument Corporation. Fully
expanded, the BSR system can ac-
commodate 256 independently ad-
dressable receivers. That is accom-
plished using 16 sets of addresses
called house codes and 16 device codes for
each house code. The separate house
codes allow next-door neighbors to
use X-10s without interfering with
each other. A thumbwheel switch on
the bottom of the command con-
troller and the receiver modules sets
the 4-bit house code.

In normal operation, the 22-button
keypad, which is wired as a 3 by 8
matrix, is scanned at a rate of 3.8 kHz.
When a button is pressed, its desig-
nated function and the house code
(see tables | and 2) are combined into
a single message. The digital message
is directed to the transmitter section,
where it generates 120-kHz signals
that are used to modulate the AC line
with pulse-width modulation.

To synchronize the digitally en-
coded serial output with the 60-Hz AC
line, the circuit includes a zero-
crossing detector. The transmitted
message is clocked a bit at a time on
zero crossing. A command message
contains 9 bits of information, con-
sisting of the 4-bit house code and the
5-bit matrix (keyboard function) code.
Each message is transmitted in true
and inverted format on successive
half cycles of the AC waveform. This
is illustrated in figures 1 and 2. A logic
1 bit consists of three I-millisecond
(ms) bursts of 120-kHz signal com-
mencing approximately 200 micro-
seconds (us) after the zero crossing
of the AC line. A logic O bit is repre-
sented by no signal for that half cycle.
To synchronize the receivers with the
transmitter, a trigger code consisting
of 3 successive logic 1 bits followed

by a logic 0 bit is used. The complete
message takes 11 full AC cycles
(183 ms) to complete.

Actual attachment to the AC line is
accomplished by means of a trans-
former and capacitor coupler. That
combination is necessary both for
protection and economics. The effec-
tive range of this system is generally
all the wiring from the controller to
the nearest power company step-
down transformer. Usually, five or six
houses are on each transformer;
some coordination with respect to the
choice of house codes may be nec-
essary. Also, since the version of the
X-10 sold in the US. is a 117-volt (V)
unit, and because most homes derive
their 117V power from both sides of
a 220~V line, problems can sometimes
occur in obtaining consistent opera-
tion when receiver modules are used
on both 117V lines and relatively few

220 appliances are in operation to
act as a communication bridge. Place-
ment of the receivers could require
some experimentation, or a capacitor
jumper could be added between the
sides of the 220+ line.

The receivers are quite sophisti-
cated, considering that each one
usually costs less than $17. All re-
ceivers (lamp modules, appliance
modules, wall-receptacle modules,
and wall-switch modules) are essen-
tially the same. Also incorporating a
custom LS IC, the receiver section
monitors the AC line, waiting for a
coded message corresponding to its
unigue house code (A through P) and
unit device code ({1 through 16). To
turn on channel 10, you simply press
10 and ON, one after the other. When
an appliance or wall-receptacle
module activates, it energizes a relay.

(continued)

already remotely controlled through the Touch Plate. An absolute rat's nest of expensive
electrician-installed wire controls 12 specific circuits. The highly reliable latching relays
are controlled at various points in the house by illuminated push buttons. Their
operation is push-onlpush-off single-button control. When the circuit is on. the button is
illuminated by a second low-voltage signal. Given the closed-loop nature of Touch Plate.
| decided to connect some of the circuits to the HCS. The six relays wired in at present
required a separate interface board to convert the low-voltage AC Touch Plate to TTL
levels and an 18-conductor cable to route the signals. The HCS can now control as well
as ascertain the present onfoff state of the outside lighting.
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he Home Run Control System is

a single-board computer with the
hardware and software needed to con-
trol lights and appliances in a home or
a specific production process in a small
business. The system uses BSR home-
control modules that are activated by
signals superimposed on the house
wiring. The system can also directly
control processes through hard-wired
outputs. The following outline itemizes
the features of the computer.

I. Versatility. The HCS can accom-
modate 48 BSR modules, 16 digital in-
puts. 8 TTL-compatible outputs, and 16
messages.

2. Self-containment. The HCS can use
any terminal {or personal computer
emulating a terminal) at 75~-4800 bps.
The HCS also incorporates an integral
video-display generator to provide a
24-line by 40-character display either
directly to a composite video monitor
or television set. A keyboard encoder
allows connection of either an Apple
ll-compatible parallel-encoded key-
board or an unencoded scanned-
matrix keyboard. An additional serial
port has been provided to which an
auto-answer modem can be attached
(such as the Hayes 300 or 1200). When
the modem answers, the HCS allows
the remote calling terminal to access
and control the HCS.

3. Flexibility. The HCS can schedule to
turn outputs on or off based on com-
binations of the following conditions:

a. time of the week (e.g.. Tuesday at
4:32)

b. time of the month (e.g. 22nd at
11:20)

. input line going high

d. input line going low

e. turn off after time delay (eg.. re-
main on for 15 minutes)

f. one-time action triggered by
specific input or time

When you want to create an event.
various combinations of inputs and
time can be specified. They are as
follows:

| ON at specified time
OFF at specified time

2 ON at specified time
OFF when specified input occurs

3 ON when specified input occurs
OFF at specified time

4 ON when specified input occurs

OFF when specified input occurs
or

ON while specified input occurs

5 ON when specified input occurs
OFF after period of time

4. Superkeys. The HCS has 16 function-
key inputs called superkeys. which
cause a user-defined list of actions to
be performed when the appropriate
key is entered. This allows a complete
sequence of events to be transmitted.
The number of commands defined by
a superkey is limited only by available
RAM.

5. Light dimming. Lights can be
dimmed to one of 16 levels. This allows
mood control, a night light, or power-
conservation operation.

6. Display messages. Text messages of
variable size can be scheduled as an-
nouncements or reminders.

HoME RUN CONTROL SYSTEM: OVERVIEW

7. Low power. The HCS can be used
to control energy consumption of a
house, thus it is designed to be effi-
cient. Power requirements are under 5
watts.

8. Battery backup. The processor and
clock will continue to operate during
a power failure; scheduled events will
still be noted in memory. When AC
power is restored, the HCS will restore
all modules to the state they would be
in if power weren't interrupted.

9. Sunset adjustment. The on time of
desired modules, usually lights, will
track the sunset. This alleviates having
to adjust the schedule many times per
year as the sunset changes. There is a
command to compensate sunset times
for daylight saving.

10. Automatic restore. The HCS can
optionally restore the status of all
modules every 4 minutes. This is useful
in commercial applications where a
module may be turned off by a tran-
sient or non-HCS-generated command.
Restore can also be triggered by an in-
put line. The HCS always restores all
modules after a power loss.

11. Schedule bypass. Modules can be
bypassed for a selected interval (up to
44 days). This can be used for vaca-
tions or holidays.

12. Hold on input. This allows an in-
put occurrence to lock out specified
modules.

13. Accurate clock. The clock accuracy
can be adjusted by software to within
1 second per day.

14. List events. The entire event sched-
ule can be listed to the serial port. The
speed of the listing can be controlled
to allow for printing of the schedule.

The lamp and wall-switch modules
use a triac instead and have the capa-
bility to brighten or dim in response
to control commands.

HOME RUN HARDWARE

The Home Run Control System is a
complete microcomputer. Functional-
ly block-diagramed in figure 3, it con-
tains RAM {random-access read/write
memory} and ROM (read-only mem-
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ory), serial and parallel 1/O (inputfout-
put) ports, a keyboard, and a video
display. In its fully expanded form, it
can communicate with an external ter-
minal or a modem and display the
events and status on its own display
simultaneously. The HCS is based on
the 6802 processor and runs entirely
on interrupt. These interrupts update
the real-time clock, scan the event
tables, read the input lines. set the

outputs, refresh the video display,
transmit the BSR codes, and service
the communication ports.
Home Run was designed to work in
a variety of home and industrial ap-
plications. As such, it accommodates
both encoded and unencoded key-
boards, terminal and integral video
display, and BSR and direct 1/Q. Its
software is flexible enough to work
{continued)
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Table |: Security house codes. Table 2: AC-line matrix key codes.
KEY D8 D4 D2 D1 D16
STATE H8 H4 H2 H1
= = 1 0 1 i) 0 Q
A 0 1 1 0 2 1 1 1 0 0
B 1 “ i 0 3 0 0 1 0 0
o 0 0 gl 0 4 1 0 1 0 0
D 1 0 1 0 5 0 0 0 “ 0
E 0 0 0 1 6 1 0 0 7 0
F 1 0 0 1 7 0 i 0 3 0
@ 0 1 0 1 8 1 1 0 b 0
H 1 1 0 1 9 0 1 1 1 0
! 0 i 1 1 10 1 1 1 . 0
J 1 1 i 1 il 0 0 1 i 0
K 0 o q 1 12 1 0 1 1 0
L 1 0 4 1 13 0 0 0 0 0
M 0 0 0 0 | 14 i 0 0 0 0 |
N i 0 0 0 15 0 1 0 0 0
0 0 1 0 0 16 1 1 0 0 0
= 1 4 0 0 CLEAR 0 0 0 0 1
ALL 0 0 0 i 1
ON 0 0 T 0 1
OFF 0 0 1 1 1
| BR 0 ) 0 0 1
| DIM 0 1 0 1 9
I N W | ol ey S -
PHASE 1
1 /‘/A 1
_w-'*'
TRIG $3 | N i !
] )
C ¢3 |_J1 I i
I 5 5 ]
DATA OUT _]| 3 |
ENABLE (60 C/S) l me L ’ 1‘mll r_l-v:ﬁ Ilml‘l- Fims| Ims | . Fims [Tme ~
i J
ﬂ—}-Z.??B ms =—2.778 ms—’l
““I— 5.556 ms —————# je—————5.556 ms
SERIAL DATA —@——-@-—ZE }— -
I ‘
= —DATA: — e __'DAT A ;_H;;_.“

The transmitted message is synchronous with the AC line, and
each bit is clocked on zero crossing. Each message contains 9
bits of information: 4 bits of security code and 5 bits of matrix
code. Each message is transmitted in true and inverse form on
successive half cycles of the AC-line signal.

A 1 bitis 3 x 1-ms bursts of 120 kHz, commencing |
approximately 200 us after the zero crossing of each phaseé. A 1
0 bit is no signal for that half cycle. To synchronize the ‘
receivers with the transmitter, a Start Code consisting of 3
successive 1 bits followed by a O bit is used. Thus, a complete
message takes 11 full cycles of the AC line to complete.

Figure 1. BSR transmission protocol and timing.
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TRIG $3 GENERATED AT EACH ZERO CROSSING

A“[NE/\/\/\/\/\/\/\/‘\/\/\J\A/A/\j\/\/’\/\/\
VRV AR S SRV AAVARV AR VARV AV ARV ARV,
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ce3 . j
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STATE OF
TRANSMISSION TIMER

(13 (1) (0 (1)

g d 56 Y

dy f0) (o) o) 1) (0) By

MESSAGE REPEATED AT LEAST ONCE

r

SERIAL DATA "HIH” H ”l ” HH l” ”

8 910111213 141516171819202122 12 3 4 56 7 8 910 11

i

DDDDDDDD
‘ I ] —— ETC.
"-——\,—-——/ —lI 4
START HOUSE CODE OPERATION CODE
Ha H3 Ha Hy B8 4 2 i 16

Figure 2. BSR transmission protocol and

timing continued.

with any combination or all of these
subsystem peripherals. If you don't
have a terminal or an auto-answer
modem, you can configure a video-
based-only HCS and leave the serial
components out. {Because some
users may not initially need or be able
to afford all the functions supported
by the HCS, it is available as a partially
populated board. You can add the ad-
ditional support chips at any time.)
Figure 4 is the complete schematic of
the Home Run Control System. | will
explain it-in five sections: processor
and memory, timing, serial and paral-
lel 1/0 (see photo 4). video display,
and power supply.

PROCESSOR AND MEMORY
SECTION

At the center of the HCS is a Motorola
6802, ICI (block-diagramed in figure
5). The 6802 is an 8-bit processor that
is software-compatible with the stan-
dard 6800. It contains the same reg-
isters and accumulators as the 6800

114 BYTE « MAY 1985

plus an internal clock oscillator and
driver. In addition, it has 128 bytes of
on-chip RAM addressed at hexadeci-
mal locations 0000 through O07F. A
4-MHz crystal is used with ICl and
results in a 1-MHz system-clock out-
put on pin 37. This clock is divided
by counters in the timing section to
provide the various interrupt clocks
and pulse-signal sources. The pro-
cessor is reset by pressing PBI, at-
tached to pin 37.

The 16-bit address bus is decoded
through a 74LS138 (IC5) into eight 8K-
byte blocks designated by chip-enable
lines YO through Y7. RAM occupies
the space from 0000 to 3FFF. ROM
occupies the range from AQ00O
through FFFFE.

The HCS has two 28-pin RAM
sockets that can accommodate either
6116 (2K by 8-bit) or 6264 (8K by 8-bit)
350-nanosecond (ns) CMOS {comple-
mentary metal-oxide semiconductor)
RAM chips. The HCS requires a mini-
mum of 4K bytes of RAM to function

A jumper that selects/deselects ad-
dress line All sets, whether a 2K-byte
or 8K-byte RAM is inserted. The soft-
ware auto-sizes and allocates avail-
able memory on power-up (be sure to
remove the battery backup when
changing or adding aty chips). Table
3 designates the various legal RAM
configurations.

Three program ROM sockets are de-
signed for 2764-type 8K by 8-bit
EPROMs (erasable programmable
read-only memories). The HCS pro-
gram presently resides in 16K bytes
and uses ICIl and IC12. IC19 is an
empty socket intended for future pro-
gram expansion and enhancements.
{Eventually, | hope to design an
analog 1/0 expansion board for the
HCS, and | decided that it would be
a good idea to put in the hooks now.
Direct temperature monitoring and
HVAC |heating, ventilating, and air
conditioning] motor control are a
possible consideration.) Portions of

(continued)
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Figure 3: A block diagram of the Home Run Control System.

115

MAY 1985 - BYTE



CIRCUIT CELLAR

+12v

2 47K

PIEZOELECTRIC
BEEPER

e i

+5V.

|
_ 116

+12V

: G2B
F

i ! =2

b
I (?MODULATOR ;——-—4

741504

:  5>|,_____

$ 47K ¥muaa :
‘ b

10uF F‘”
e - K
GHANNEL | SwW1 |
SELECT "RESET"
4708 4.7K J
77 S o1o0uF
¥
COMPOSITE
VIDEO
ouTPUT 3300 338 10K
Ja ﬂ(’ A XAA y WA
45V +5V
Ts [1s :; 18 s Ts @3 v,
741504
. 20 ]
A 12
6
7
A5
Ic26 e 1c25 [
TM54416 a3 TMS4416 -
200nsec a2 iz 200nsec
13 = | )
:; = |3 |£ 20 |2 *ZV
ic22 33 i 4 ,
= (6000 =
w 9118 ) +
E—A—g 16 LY 1
CAS a8 o
| D4 DA D2D) At D4 D3 D2 DY & o E II
7sa |2 17[15]3 |2 b B = R A BN S a2 & 7K
27pF
ool = o ol |0
HEEE HEEE e
3 27pF T = - WA
CRYSTAL 4
10.738MHz .
XTAL 8
2.6K 3 S
160Hz D= - A » .
| 1c7 IN4148 1N4148
| 74802 I
2 i
TRANSMIT & - = s : 1 ezl ety 2 KT — — =
Ic8 : I [
74 4 J % ~
Lso £ IMHz 1 9 .4 £ it 3 4 B
Rerlz P 360}
1c6 L ssv ica e o,
+ /4
4024 s 8024 BT AT gﬂ_EE
n
Hot 200 SELECT
1 12 2400 et
N
- 4800
g FI 17
77 & 1 ]
13 v . ol B o
el SR 4 = s E - = = = e e e N e e 5

116

Figure 4: The schematic of the Home Run

BYTE * MAY 1985

Control System.




CIRCUIT CELLAR

CLOCK 1MHz

RESET

| S HEEHE L | T ; B
3”§|L‘.'E q3 92 . 8a38a B3 IN“E‘; 23 c 83883885 “{ 5V
S0 RS e s s & T oz o -0 .
L3%]ca, 5% an R
20 1c14 L Ot 1 %, 1 €15 USHE 20
e 6821 {800C) Vss == Vss 6821 {8030) Vee = =
Peed !
1 0 mawms wonao O~ w o + 00 o O~ M og o O i Nmow o 0o
B R AT e e e Ml by +5V fgadfidgsd Fo i el RURR R o
EEEERED BN DEE 4 NERRERED AEEEEEER (8) o =
S b — il vy
+5V +5V e
35 |9 1 {35 |9 e -
Ly wl T i s
1623 ic24 B
023 < Dt Py 4
) ) ) ) 407 7407 |2 v ¢
5 o=a=e [-.+-«
7 JP3 / ﬂr- .77 47K
OPTIONS el ¢t AEA
2 |4 |6 |B 2 |4 |6 [B TYPICAL 1
100K {8) b iy
Bl ] 4Pt
> T—N—qi
5y Ly
) id 1dh Il ®
fl 0 LH—<
i s
L d > [ ] >
Bl T L L_al "
i d 7 I—N——
{ 478 < > 3 S2200 2209 g
U2 1] (8) 18)
1 2 1 8 9 16
| SEEEE e R e
ouT J3 DATA RATE ¢ N U3 IN U3

Figure 4 continued on page 118

MAY 1985 « BYTE 117



CIRCUIT CELLAR

Figure 4 continued
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the /O are alsc set aside for
expansion.

TIMING LOGIC
Figure 6 outlines the section of the cir-
cuit that generates the timing signals.
All the clocks are derived from a
master 1-MHz clock nroduced by the
processor. The 1 MHz is divided by
13 through a 74L.Si61 (IC2) to pro-
duce 76,923 Hz. This frequency is
only 0.16 percent off the 76.800-Hz
frequency normally used for commu-
nication at 4800 bits per second (bps).
The other data-transmission rates
(2400, 1200, 600. 300, 150, and 75
bps) are produced by further dividing
this frequency through the binary
counter, IC4. One of the seven output
frequencies is jumper-selected as the
terminal/modem communication rate
and directed to the transmit/receive
clock input of the serial 1/O chip. IC16.
The frequency at the final output of
1C4 is 601 Hz. This frequency is used
as the master interrupt clock for the
HCS. Every 601 times the interrupt is
called. the realtime clock is incre-

mented t second. At various other in-
crements in time, event and input
status are checked and output set.

The BSR transmission timing is also
controlled through this circuit. The
I-MHz system clock is divided by 8
through IC3 to produce 125 kHz.
While slightly off the 121 kHz normal-
ly specified for BSR line transmission,
it is within tolerance of the receivers.
The 125 kHz is gated on and off
through NOR gate IC7 by an output
bit from IC14. An LM311 (IC29) high-
speed comparator functions as a
zero-crossing detector to let the pro-
cessor know when to gate the 125
kHz onto the AC line.

The 1-ms pulse bursts are timed by
1C6. The elapsed time between releas-
ing the reset line of counter 1C6, which
is clocked at 125 kHz. and an output
change of state is 976.56 us, or | ms
in the real world. The clock period of
the output waveform is | ms, but
changes of logic state occur on the
half period, 0.5 ms. By counting three
of these changes of state, 1.5 ms, the

typical time interval between 125-kHz

pulse bursts is also derived.

The BSR driver is functionally part
of the power-supply section, and
some elements will be explained later.
Basically. it is a simple two-transistor
power driver attached to the primary
side of a tuned transmitter coil. NOR
gate IC7 drives the output in 1-ms
bursts of 125 kHz. The voltage swing
is from +12V to —12V on the
primary side through a high-voltage
driver transistor, type NTE288 or
equivalent (I, = 300 milliamperes
ImA|, V.. = 300V). The secondary
side of the transmitter coil is coupled
to the AC line through a 0.22-micro-
farad (uF) capacitor (400V). A
separate tuned secondary winding in-
creases the transmission amplitude.

SERIAL AND PARALLEL 1/O
Home Run uses three 6821 PIA (pe-
ripheral interface adapter) chips and
one 6850 ACIA (asynchronous com-
munications interface adapter) chip to
connect real-world activities to the
processor. Each 6821 has two 8-bit,
{continued

Photo 4: The Home Run Control System prototype printed-circuit board. |nput and output connections are made via screw

terminals at the bottom of the board. From bottom left to right, the connections are composite video out, RF video out, eight direct
outputs, three ground pins, 16 direct inputs. DB-25S terminal connector, and DB-25P modem connector. The transformer!
transmitter module connects to the board at center right.
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Table 3: RAM configurations.

Memory Size

IC9 IC10 (bytes)
6116 6116 4K
6264 EMPTY 8K
6264 6116 10K
6264 6264 16K

(Note: 6116 RAMs are 24-pin
devices. They are inserted
into the lower 24 pins of the
28-pin socket.)

bit-programmable, bidirectional paral-

lel ports and four control lines, which

serve primarily as interrupt inputs.
IC14 is the only 6821 that must be

installed for the HCS to run. Through
port A it reads the 60-Hz zero-cross-
ing signal, the 601-Hz “heartbeat” in-
terrupt, the 1/1.5-ms timers, and sets
the beeper output and the BSR trans-
mitter gate. Four extra future-option
jumpers are included should | need
them when 1 expand the capabilities
of the HCS. (If the HCS is fully
populated as shown in figure 4, no
jumpers need to be installed. If you
configure an HCS video version or
don't plan on including the serial-
modem capability afforded through
IC16. then install a jumper at PAQ and
leave the 6850 out. This tells the pro-
cessor to ignore serial 1/0.)

Port B of ICl4 drives eight open-
collector output lines that are set or
reset by the action of driver number

6 on the main menu. These lines are
activated by following the same pro-
cedures as for the BSR modules. How-
ever, direct outputs such as these are
immune from line transients and can-
not be reset by errant use of a BSR
command controller in another part
of the house. Diagramed in figure 7,
each output is protected against ac-
cidental shorts to a negative-voltage
source and excessive current drain. A
100k-ohm resistor allows the outputs
to be read with a meter during testing
and will not interfere with normal
operation. The 7407 drivers are rated
for 30 mA at 30 V.

IC15 is entirely dedicated to input
data acquisition. Each of the 16 inputs
is diode-protected and current-
limited. They will accept standard TTL

Al5 Al4 Al13 Al2

All A10 A9 A8 A7 A6 A5

A4 A3 A2 Al A0

Vgg=PIN 1,21

26 27 28 29
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25 24 23 22 20 19 18 17 6 15 14 13 12 11 10 9
7 e O O b adnndh s Tahfe o o liind
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e — R Y CONTROL g ===s="35
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iNTERRUPT REQUEST 4 —#| DECODE AND | counter “ —— coSSTéy
CONTROL (A B o H g L
EXTAL 39 —
XTAL 38 — STACK —4 STACK
BUS AVAILABLE 7 <-— POINTER - POINTER |
VALID MEMORY ADDRESS 5 <—
<
READ/WRITE 34 [_—INDEX e
ﬂ——— 1 REGISTER ui- | REGISTER |
INSTRUCTIOR!
REGISTER Z ACCUM;JLATOR
|
it [,ACCUMULATOR
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e
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Figure 5: A 6802 block diagram.
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(transistor-transistor logic)-level input
signals or any voltage between +9
and —-9V. (The range 0 to ~9 V is a
logic 0. The range 2 to +9 V is a logic
1.) Contact closure should have an ex-
ternal voltage supply and should not
rely on an open-circuit input always
being a logic 1.

IC21 is dedicated to keyboard input
and future expansion. Eight bits and
a control line of port A receive ASCII
(American Standard Code for Infor-
mation Interchange) input data. This
data can come directly from an ASCII-
encoded keyboard via a 16-pin DIP
(dual-inline package) socket (IC27) or
from a scanned-matrix keyboard
through a keyboard-encoder chip in-
stalled in 1C18. The matrix keyboard

header adjacent to IC18.

One or the other keyboard option
must be chosen and not both concur-
rently. If a parallel keyboard is used,
no encoder chip should be inserted
in IC18. Similarly, if IC18 is installed,
a parallel keyboard should not be
plugged in. {If you are using a terminal
with the HCS, neither type of key-
board need be installed and both
IC18 and IC21 can be removed.) The
parallel-keyboard input socket, 1C27.
is compatible with the Apple lle.

Port B of IC21 is reserved for future
expansion. As previously mentioned,
the HCS has an 8K-byte EPROM
socket, four jumpers, and an 8-bit [/O
port reserved for future expansion.

The HCS's serial 1/O is through a

nected through separate level shifters,
IC17 and IC20, to two connectors.
One connector is wired to attach to
a modem (DCE), and the other is con-
figured to connect to a terminal (DTE).
The communication data rate is set by
the data-transmission-rate selection
jumpers at 1C4.

The HCS screen displays operate at
different rates, depending upon
whether the system is configured to
use the internal video-display gen-
erator or an external terminal. If a ter-
minal is attached (JP1 should not be
installed), all displays are refreshed at
the selected communication rate. (A
terminal and a modem should not be
trying to communicate at the same
time} When using a terminal, how-

is plugged into a 22-pin ribbon-cable 6850, IC16. The serial port is con- (continued)
|
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Figure 6: The timing-generator circuit.
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ever, both the internal display and the
terminal refresh at the same data-
transmission rate. and status updates
appear only once a minute. Physical

control operations still occur as ser-
viced by the interrupts, but, because
a terminal could be communicating at
75 bps. the status display is rewritten

+5V +5V

10K

1IN4148

OPEN COLLECTOR
[ > ouTPUT BIT
30V @ 30mA

+—p——ht—

IN4148
2209
PAY AAN— —<_] INPUT BIT
6821 : LOGICO O TO -9V
PIA IN4148, LOGIC1 +2 TO 49V

Figure 7: The inputloutput circuit. Substituting a 1k-oam resistor for the
220-0hm resistor expands the voltage range to +15 V.

Photo 5: The power supply for the Home Run Control System contains both

the transformer and the high-voltage section of the BSR transmitter. The sealed
transformer module with BSR PC board effectively isolates the user from the AC
power line. Connection to the circuit board is through a 7-pin DIN connector.
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only once per minute. (A status up-
date can be forced at any time on the
terminal by entering a carriage return ]
When using the internal video display
(JP1 installed or a shorting wire con-
nected between pins 7 and 8 of J2),
the screen refreshes at full processor
speed (it appears to be about 9600
bps), and the status display is updated
upon occurrence of any programmed
event.

There is an effective compromise
when using a modem, with JP1 not in-
stalled. With an auto-answer modem
such as the Hayes 300 or 1200 at-
tached to the modem input, the HCS
will automatically switch communica-
tion rates. Using the internal video
display and JPI removed. the HCS
updates the screen at high speed.
Upon sensing a CTS (clear to send)
signal from the auto-answer modem,
the HCS switches its screen speed to
the modem's data rate (set on the
data-rate selection switches at [C4)
and communicates with the remote
terminal or computer. After the
modem hangs up, the screen resumes
its normal speed. | must mention,
however, that screen refresh rate is in
no way related to the speed of con-
trol operations. Real-time screen up-
dates are necessary only if you re-
quire notice of an event in less than
the once-per-minute terminal refresh
and in fact need to see every output
event as it occurs.

HOME RUN VIDEO DISPLAY
Besides accommodating termina!l or
modem communication, the HCS has
its own video-display generator. The
display is 24 lines by 40 characters
produced with three chips: 1C22,
IC25, and 1C26.

Some of you will remember an arti-
cle | did in the August 1982 BYTE
about building a 10-chip E-Z Color
graphics display. The TMS9918 video-
display processor used in that article
has been replaced in this design with
a TMS9118 chip, 1C22. Functionally
the same, the 9118 uses 5V 64K-byte
DRAMs (dynamic RAMs) instead of
the older three-supply 4116 types. By
using TMS4416 16K by 4-bit DRAMSs,

(continued)
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the [6K-byte video memory requires
only two chips. (The primary reason
for choosing the 9118 was board
space and single-supply operation.
The HCS is battery-operated on
power outages, and 4116s would have
been difficult to accommodate. A
TMS9918 will not run with 4416s;
however, it can still be used in this
design if you replace the 4116s with
4164s. It's expensive, but it's 5 V only.)

I will not belabor the point describ-
ing how the screens are entered into
display memory or what commands
are necessary to control the video-
display processor. Instead, [ refer you
to the August 1982 Circuit Cellar arti-
cle. One final note for mad program-
mers. The video-display memory is
16K bytes, but only about 1500 bytes
is currently being used for the alpha-
numeric-mode status and menu dis-
plays. The TMS9118/9918 is capable
of producing a l!6-color 256- by
192-pixel graphics display in three
operating modes. Given a few more
man-years of software. | could pos-
sibly have provided the same pretty
graphics as those presented on GE's
HomeMinder, but the present em-
phasis is on control capabilities.
Perhaps such features will be included
in future peripheral expansion. If you
are interested in the graphics poten-
tial, look at any ColecoVision or Adam
computer. They also use the TI graph-
ics chip.

The output of the TMS9118 is NTSC
(National Television System Commit-
tee) composite video that is buffered
and available for direct connection to
a video monitor. Optionally, an RF
{radio frequency) modulator can be
installed that will allow a standard
television set to be used concurrent-
ly or in place of a monitor. In my opin-
ion, displays are much sharper on a
video monitor than on a television
set.

POWER SUPPLY AND BSR
DRIVER

The power-supply section of Home
Run posed a particular problem and
almost scuttled its development. Cir-
cuit Cellar projects are designed to be
built, not just read. Unfortunately, I
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cannot always count on everyone tak-
ing the same care and precaution in
assembly that [ do. The BSR trans-
mitter is connected directly to the AC
line through a slug-tuned transmitter
coil. While isolated after the trans-
former coil, most manufacturers take
the economical approach and mount
this coil and associated components
on the same PC (printed circuit) board
with the processor. Since the AC line
must then be brought to the board
and a number of components, it
presents a serious hazard. While 1
could instruct you to pot or otherwise
insulate these areas, this was deemed
unsatisfactory. | needed to feel that
anyone building Home Run either
from a kit or scratch would not get
electrocuted.

The solution was to combine all the
high-voltage components into one
sealed module and have only isolated
low-voltage wiring exit from it (see
photo 5 and figure 8). The hot com-
ponents in the HCS are the AC-line
connected sides of the power trans-
former and the BSR transmitter coil
and series capacitor. Using a wall-
module transformer with an addi-
tional circuit board containing the
transmitter coil and components.
these circuit elements can be isolated.
A 7-wire cable exits from the wall
module and ends in a 7-pin DIN
(Deutsche Industrie Norm) connector.
Two wires go to the transmitter coil,
and five wires come from the power-
transformer secondary windings. This
transmitter/power module is more ex-
pensive than conventional approach-
es, but it is much safer.

Figure 8 shows the HCS's regulator
circuit. It uses a rather novel approach
to produce +5V, +12 V. and —12 V.

The +5V and +12V outputs are
produced from a 14V CT {(center tap)
transformer output. The three 14V CT
output windings are connected to a
full-wave bridge and capacitor filterin
the traditional manner. Each output,
referenced to the center tap. will be
about 9.5V peak. Using a 7905
regulator connected to the negative
filter side, —5 V is easily produced. In
this design, however, the output of the
7905 is reversed and connected to the

HCS power ground. The transformer
center tap, now referenced to the HCS
power ground, will read +5 V!

A zener regulator with a series-
blocking diode is connected to the
positive filter output. The ground pin
of the circuit, normally connected to
the center tap in conventional de-
signs, is connected to the new HCS
power ground at the output of the
zener. The effect is a -5V reference
applied to the ground lead of the
zener. Instead of requiring 14.5 V at its
input to produce 12 V, jt now needs
only 9.5 V above the center tap.

The —12-V supply is a conventional
half-wave rectifier configuration. Since
it is required only by the RS-232C and
BSR drivers, regulation does not have
to be precise and a zener diode is
adequate.

I chose this particular power-supply
configuration to reduce power dis-
sipation. The HCS takes about 0.9 A
at 5 V. Conventional linear designs
would have suggested using a 22- to
24-V CT transformer winding, result-
ing in about 8.5 W of power dissipa-
tion. In a sealed enclosure, this can
make things very warm. With this de-
sign, dissipation is reduced to about
4 W. The only alternative would have
been to use expensive switching sup-
plies.

BATTERY BACKUP
The last area of the power supply is
the battery backup. It consists mere-
ly of six C-cell nickel-cadmium bat-
teries in series to produce 7.5 V (6 x
1.25 V). They are connected between
the transformer center tap and the in-
put of the 7905 (note polarity). A 3-A
IN5402 diode is inserted in series so
that the batteries supply power to the
regulator only when none is being
provided from the transformer. An-
other resistor and diode supply a
trickle charge to the battery. This
trickle charging rate should be about
20-30 mA. A IN5402 blocking diode
at the input of the positive regulator
prevents the battery from backflow-
ing through the transformer to other
components.

During a power outage, only the
+5-V supply is maintained. If you
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have a battery-operated monitor, it
will continue to receive status dis-
plays. but RS-232C, modem, terminal,
and BSR functions will be suspended.
(When the power returns, the HCS
automatically restores all /O to the
proper state.) Direct outputs continue
to occur on schedule. In my experi-
ence, power outages are either under
a few minutes or for many hours. Ex-
periments show that C-cell nickel-
cadmium batteries last for about 90
minutes.

EXPERIMENTERS AND OEM
USERS

As always, [ try to support the com-
puter experimenter by providing
sources for many of the components.
The Circuit Cellar Home Run Control
System is a single-board design suit-
able for OEM applications as well. It
is available in various configurations
that are all ultimately upgradable to
the same potential.

1f-you plan on building the unit from
scratch. good luck and take heart.
Send me a picture of your board, and
I'll send you a 16K-byte hexadecimal
dump of the control software, pro-
vided it is for noncommercial private
use. If you're a bit more well-heeled,
I'll supply the code on two 2764
EPROMSs and a manual for $32. post-
paid in the US., $5 extra overseas. (No
picture is required.)

CIRCUIT CELLAR FEEDBACK
This month's feedback begins on
page 424.

NEXT MONTH

I'll describe how the HCS software
works specifically, explain each of the
menu functions listed in the first arti-
cle. and demonstrate a simple control
application. m

Special thanks to Bill Summers and Leo Taylor
for their software expertise.

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

[. Home Run HCS—Complete assembled sys-
tem with enclosure and parallel-encoded
keyDoaTdy R s i e HCSO!. $589
2. Home Run HCS—Populated PC board.
Assembled and tested PC board. No
enclosure or keyboard. . ... HCS02, $429
3. Home Run HCS—Video-based kit. Includes
PC board and all components except
enclosure, keyboard. and serial-interface
components (IC16, IC17, IC20. and two
DB-25 connectors). . ... .. HCSVO05, $329
4, Home Run HCS—Terminal-based Kkit.
Includes PC board and all components ex-
cept video-display processor (1C22, 1C25,
and 1C26). No keyboard, enclosure, or RF

MOAUIALON 1 s tyis tha v viaprss HCST06, $289
5. 8K-byte static-RAM upgrade. Increases
RAM to 16K bytes. ... .. .. HCS20, $35
6. Apple Il-compatible ASCll-encoded key-
[Soritel deh ih s o e HCS21, $79
7. Wall transformer/transmitter module
(available separately)....... HCS22, $40

8. IBM PC Upload/Download event-schedule-
storage software with terminal emulator, writ-
ten in C, provided on IBM PC-DOS 2.0 disk

o T HCS25, $49

P S E e ¥

All kits and assembled units include
operators manual. power supply with wall
transformer/transmitter module, and 8K
bytes of RAM. All units are supplied without
keyboard-encoder chip (not necessary when
using encoded keyboard, [C18—optionally
available). All item numbers that list
enclosures also include backup battery
holder (six C cells), less batteries. Serial-port
and video-display-processor upgrades for
items 3 and 4 and various other components
are also available.

Please include $8 for shipping and handling
in the continental United States, $12 else-
where. New York residents please include 8
percent sales tax. 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.

Ciarcias Circuit Cellar, Volume | covers articles
in BYTE from September 1977 through
November 1978. Volume 11 covers December
1978 through June 1980. Volume 11! covers July
1980 through December 1981. Volume 1V
covers January 1982 through June 1983.

" second power and beyond.

To receive a complete list of Ciarcia's Cir-
cuit Cellar project kits, circle 100 on the
reader-service inquiry card at the back

of the magazine.

H
¥

Inquiry 289l

IEEE-488 Interfaces and
Bus Extenders For:

IBM PC, PCjr
& COMPATIBLES

DEC UNIBUS, Q-BUS
& RAINBOW 100

MULTIBUS, VMEbus |
STD & S-100

Full [EEE-488 functionality, with the most com- |
prehensive language and operating system cover-
age in the industry. It takes experience to make |
++:|EEE-488 systems work with nearly 4000 devices
available from more than 500 different manufac-
turers, and experience is what enables National
Instruments to take the GPIB to the .

=

Your personal guarantee of unsurpassed
customer support and satistaction.
CALL 1-800-531-GPIB for instant access
to 100 + man-years of GPIB experience.

K 7 NATIONAL
N INSTRUMENTS

12109 Technology Blvd.
Austin, TX 78727
1-800-631-5088  512/250-9119
Telex: 756737 NAT INST AUS

IBM and PCir are trademarks of Internattonal Business Machines, MULTI-

BUS s a radernark of intel, DEC. UNIBUS, 0-BUS, and Rainbow 100 are
of Digitat Equi C i

o
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Then draw yo

ind the

Microsoft® Multiplan® and Microsoft Chart.
They're crackerjack programs working on their
own. But you s?mould see this pair in action EER——

. ™ j - WL
together on the Macintosh! o

The one, a spreadsheet of dazzling analytical T e e
power and graceful simplicity.

The other, a picture perfect charting program =
that makes rows and columns of numbers graphi- :
cally clear.

And the beauty is, they were literally made for
each other. And for Macintosh.

 June Q2 10TAL

3 347,866 1115973
37) (826,805) (364,836)
06)  $50.943

31,0247 137,232},
P (41,000} {394,0007

,t'ﬁ«%’)’i $13,05¢

.03 vt iom
©9.15%  E1.98% 24,387

Multiplan accepts you as you are.

Multiplan takes full advantage of Mac’s simple,
intuitive operating style. So you can work in a
way that will come natural to you.

You don't have to memorize any arcane
commands. Just point and click the mouse
to move mountains of figures and for-
mulas quickly and painlessly.

In addition, Multiplan gives you
features that make hard copies gratify-
ingly readable. For instance, the enviable *
ability to print sideways. -

So you can’t run out of column room. No matter how wide your spreadsheet gets.

Chart makes people see what you mean.

Microsoft Chart gives you lots of ammunition for your arguments: Pie charts, bar
charts, line, column, area and scatter charts. Or combinations.
= Pick the one that best illustrates your point.
MIC -‘%;;'-SOF-I; Then translate your numbers into pictures and
The High Performance Software™ have them on paper in a matter of moments.
Using the mouse, it’s a cinch to fine tune the gra fos to get exactly what you want.
Move any section. Change its size, shape, or highligit it.

Chart can even be linked with Multiplan. So any change on your spreadsheet will
show up automatically on the charts.
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ANSwer. ,
own conclusions.

We get the max out of Mac.

It figures that wed be the ones to make Mac work
so well with figures. We've written more Macintosh
programs than any other software company. Includ-

ing Microsoft Word, Microsoft File. And Microsoft

BASIC, Macss first language.
That experience shows in programs which
not only exploit all of Mac’s unique features,
but make it extraordinarily capable
@ and productive.

In addition, all of Microsoft’s
Macintosh products can exchange
data with each other.

And because our
programs work alike,

if you learn one, you're

well on your way to learning the rest.

To find the name of your nearest Microsoft dealer, call (800) 426-9400.
In Washington State, Alaska, Hawaii and Canada, call (206) 828-8088.
Then check out Multiplan and Microsoft
Chart. And watch them perform some
nice little numbers.

Microsoft and Multiplan are registered rademarks and The High
Performance Software is a trademark of Microsoft Corporation.
Macintosh is a trademark licensed to Apple Computer, Inc.
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Add useful set
operations to your

programs

ets offer a powerful and
logical construction in
Pascal. In conjunction with
user-defined types, they
can significantly enhance program
design, maintenance, speed, and
readability. Unfortunately, many pro-
grammers shy away from using sets
because of their high level of abstrac-
tion and a lack of understanding of
how to implement sets at the machine
level.

In order to promote a greater
understanding of set constructions in
Pascal, 1 will describe sets, their
operators, and the logical machine
equivalents used in relational set
operations. Second. | will present a
fast extension to Apple Pascal. The
maximum set size and the number of
set operations vary from implemen-
tation to implementation. This
SuperSets program increases the size
of Apple Pascal sets (from 512 to
65.536 elements per set) and adds
more set operations. The program is
written in 6502 assembly language
and is, therefore, reasonably fast.

PASCAL SETS

To test for membership of characters
in a set you might be tempted to use
nested IF.. THEN.. ELSE state-
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ments, such as IF ch = “a” THEN
{execute code inserted here} ELSE
IF ch = "b” THEN {execute code}
ELSE if ch = ‘c” THEN {execute
code} ELSE {insert code for ch not
in set}. A more elegant method uses
the set operator IN to test for
membership. With it you can reduce
these statements to I[F ch IN
['a','b’,'c’] THEN {insert code for ch
in set} ELSE {insert code for ch not
in set}.

A set in Pascal is a collection of ob-
jects of the same type (called the
“base type” of the set). It may be any
scalar type; it may not be a structured
type. Size limitations on sets are de-
fined by the particular implementa-
tion and generally range from 64 to
512 elements. Apple Pascal sets can
have up to 512 elements and occupy
memory according to the following
formula: ((n—1) DIV 16) + 1 words,
where n equals the number of
elements. Conversely, UCSD Pascal
sets may have (at most) 4080 ele-
ments and are limited in size to 255
words.

With set operators you can perform
relational operations on sets of the
same base type, such as testing for
the inclusion of one set in another or
for equality. In addition to the special
membership operator IN, four rela-
tional operators are typically sup-
ported: set equality (=), set inequali-
ty (< >). inclusionkcontains (> =)
and inclusion/contained in (< =). Al-
though these relational operators
yield a Boolean result, you can also
form sets logically from the union, dif-

ference, or intersection of two sets.
The union (A + B) results in a set that
contains all members of A and all
members of B. The difference (A — B)
results in a set that contains all
members of A that are not members
of B. And the intersection (A*B)
results in a set of all members of A
that are also members of B.

MACHINE-LEVEL STRUCTURE

To illustrate the machine-level struc-
ture of sets, | will first define a set
(such as TYPE charset = set of char-
acters) and define the variables
Set__A and Set__B as that type. In-
ternally, Apple Pascal allocates an ar-
ray of 256 bits (16 words, each con-
taining 16 bits) representing the 256
possible ASCII (American Standard
Code for Information Interchange)
values for characters. Individual
elements occupy | bit, indexed by the
scalar value of the character into the
set. An element is considered to be
in the set when its bit is turned on (has
a binary value of 1).

To locate the word offset into the ar-
ray containing a particular element'’s
bit, the scalar value of the element is
divided by 16 (or divided by 8 to
locate the byte offset). The bit posi-

(continued)
Alfred L. Schumer (17 Pearl St., Wakefield.
MA 01880) is assistant vice president of
Bank of America in Boston. He is responsi-
ble for lending activities with newly formed
high-technology companies in New England.
He graduated from New York University's
Graduate School of Business Administration
in 1980.
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SuperSets increases
the size of Apple
Pascal sets and adds

more set operations.

tion within the word is merely the
scalar value modulo 16, or the re-
mainder from the division. You can
add an element to a set by indexing
into a set’s array of words and turn-
ing the appropriate bit on. Similarly,
to remove an element, tumn the bit off.
To test for an element's membership
in a set, you use the same indexing
technique to determine the state (off
or on) of the appropriate bit.

LOGICAL OPERATORS

The logical operators on sets are
somewhat tricky. While they don't re-
quire indexing individual elements—
entire sets are operands—the Boolean
logic of unions, differences, and inter-
sections requires some explaining.

Testing for set equality (=) involves
comparing all the words of one set
against the other. If any two corre-
sponding words differ (their bit pat-
terns do not match), the sets are not
equal. This follows from the logic that
different bit patterns within a word in-
dicate either Set__A contains a
character not contained in Set__B, or
Set__A does not contain a particular
character that Set__B does.

You can test for the inclusion (< =
or > =) of for example, Set__A in
Set__B at the word level by determin-
ing if for each bit turned on in Set__A,
the equivalent bit (in the equivalent
word) in Set__B is also turned on.
However, the converse might not be
true; Set_ B may contain elements
that are not in Set__A. In other words,
Set__ B may contain Set__A while
Set_A does not contain Set_B
unless the two are equal.

The union, difference, and intersec-
tion set operators differ from equali-
ty and inclusion in that they do not
test bits but set or clear them. The
resulting word is stored into the set
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assigned as the result. The union (+)
of two sets, word for word, produces
a new set with the bits turned on if
either or both bits in the operand sets
are turned on. If both bits are off, the
resultant bit in the new set is also off.

The intersection (*) of two sets
resembles the union except that both
corresponding bits must be on for the
resultant word’s bit to be turned on.
If either bit is off, the resultant bit is
also off.

Taking the difference (—) between
two sets is the opposite of finding
their union. However, unlike intersec-
tion and union, the order in which the
sets are specified is important.
{Set_A — Set__Bisnot the same as
Set__B — Set__A unless the sets are
equal.) An element common to both
sets is removed—the appropriate bit
is turned off—if the corresponding
bits in each set are both on. However,
if the first set’s bit is on while the sec-
ond set’s bit is off, the resultant bit is
turned on. If the opposite condition
is true—the first set's bit is off while
the second set’s bit is on—the bit in
the result remains off.

If you are an assembly-language
programmer, you have probably
noticed by now that these logical
operators resemble the 6502 machine
instructions AND, ORA, and EOR. In
fact, the truth tables for each instruc-
tion are nearly the same as their
counterparts in set operators.

For comparison, table 1 contains
the truth tables for the machine in-
structions and those for relational set
operators. If you examine both groups
of truth tables, you will find that union
is equivalent to ORA, intersection to
AND, and equality to NOT EOR. You
can build inclusion and difference
from a combination of AND and
EOR. Inclusion (A> = B) may be con-
structed as ((A EOR B) AND A), and
difference (A — B) as ((A AND B) EOR
B). Bear in mind that the order in
which you specify the sets as
operands is important.

SETTING UP SUPERSETS

How can you use this information to
expand the set capabilities of the
Apple implementation of Pascal? The

SuperSets program duplicates the
standard Pascal set operators in
assembly language with enhanced ad-
dressing and provides some pro-
cedures and functions to use the ex-
panded set sizes. Because the tech-
nique used for indexing into the set
uses a 16-bit value, sets can contain
up to 65,535 elements. Before going
into the specifics of the program,
however, some housekeeping items
are in order. [Editor's note: The listing for
the SuperSets program is available for down-
loading via BY TEnret Listings. The telephone
number is (603) 924-9820 |

First, Apple Pascal does not permit
the declaration of a set size greater
than 512 elements. Therefore, you
must use a packed array of type
Boolean as the data type declara-
tion—which is what it is internally. For
example, if you wish to use a set of
10,000 elements, the declaration must
be PACKED ARRAY [0..9999] OF
BOOLEAN. Note that BOOLEAN can
be any user-defined type with either
a base type of Boolean or scalar that
occupies 1 bit. An example is TYPE
gender = (malefemale).

Second, the set operators that use
two operands or sets in the program
are quite powerful and, used indis-
criminately, can cause a system failure.
Assignments or operations on sets of
different. sizes are not picked up by
the compiler or the run-time code and
might overwrite other data-storage
areas. Even worse, such actions might
destroy integral parts of the Pascal in-
terpreter and cause unpredictable
results or a system crash. To avoid this,
you can assign as a result a set larger
than either of the operands, provid-
ed you keep in mind that the
elements beyond the operand set
sizes are meaningless.

Third, your method of using Super-
Sets’ procedures and functions is en-
tirely up to you. If you choose to link
the code in after compiling your host
program, remember to declare the
procedures and functions EXTER-
NAL. (This option is assumed in the
listing.) If you choose to use the
LibraryCode program that comes on
Apple [l to include the code as a unit

(continued)



“The PCturbo 186 is a sophisticated
product, jam-packed with goodies...
Lightning-like, indeed.”

— Winn L. Rosch, PC Magazine

AOVANCED SHHz
SO7E6 MICROPROCESSOR

WORKS WITH 8068
AUREADY W YOUR FCFOR .,
700% 18H COMPATIBLLITY

o
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SCHLEAMS!

PCturbo 186"

, “PCturbo 186...speeds up your IBM
e PC something wonderful...no

= glitches, no problems, and it's fast,
B FAST, FAST. — Jerry Pournelle, BYTE

EAS1TONEIRN D
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EXTENDS THE LIFE OF YOUR COMPUTER = SPEEDS UP
YOUR EXISTING PC = FINISHES JOBS FASTER

M Now from Orchid Technology — PCtuibo 186,
the most practical solution to upgrading the
performance of your existing IBM PC, XT or
compatible. Based on the new generation 80186
processor, the PCturbo 186 runs your application
programs, such as databases and spreadsheets
200% to 400% faster.

M Plugged into your PC, the PCturbo works
together with the computer power you already
own today. Unlike less powerful imitations, the
PCturbo works in tandem with the 8088 in your
PC. It does not replace it. In this design, the

8088 handles all the peripheral IO while the
PCturbo runs your programs concurrently and
more efficiently.

O The PCturbo is a high speed system, with built-in
software tools designed to increase all aspects of
computer performance. Innovative software
allowed Orchid to enhance the PCturbo with many
powerful features, such as Mainframe style Disk
Caching and high capacity RAM Disks, speeding
up the reading and writing of files.

M To help take advantage of those powerful soft-
ware tools, the PCturbo allows you to add up to

Inquiry 301

640K of its own RAM on board. With PCturbo you
can now have up to 1.28 Megabytes of RAM in
one system — double the previous limit of the IBM
PC! This frees the extra RAM in your PC to be used
for increasing /O performance.

@ With the PCturbo there are no new Operating
System manuals to read, keyboards to learn, or
special software versions to buy. When you plug
the PCturbo board into your IBM PC or compatible
PC, everything works just like it did the day

before —only faster! The PCturbo was designed to
be easy to install and transparent to the user.
Installation does not void the warranty on your PC,
as with some other offerings. Just plug it in, turn

it on, and speed it up!

O The PCturbo is a proven product, introduced in
1984. Since then, we've created a custom VLSI
(Very Large Scale Integration) chip which improves
the cost/performance ratio of the board even more.
Our exclusive TurboBus Expansion capability
allows you to add on new Turbo options such as
the Serial Port Daughtercard. Continuing in our
tradition, Orchid is first with the most in high per-
formance PC enhancements.

PCturbo 186 is the most practical
solution to making your operation
more efficient and productive. Now
isn’t that what you bought a com-
puter for in the first place?

ORCHID

ORCHID TECHNOLOGY
47790 Westinghouse Drive
Fremont, CA 94539
(415) 490-8586 Telex: 709289

PCturbo 186 is a trademark of Orchid
y. IBM and 1BM PC are
s of International Business
Machines Corporation.
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TOTAL CONTROL:

FORTH: FOR 2-80®, 8086, 68000, and IBM® PC

Complies with the New 83-Standard
GRAPHICS « GAMES « COMMUNICATIONS « ROBOTICS

DATA ACQUISITION .

® FORTH programs are instantly
portable across the four most popular
MICroprocessors.

® FORTH is interactive and conver-
sational, but 20 times faster than
BASIC.

® FORTH programs are highly struc-
tured, modular, easy to maintain.

® FORTH affords direct control over
all interrupts, memory locations, and
/0 ports.

® FORTH allows full access to DOS
files and functions.

® FORTH application programs can
be compiled into turnkey COM files
and distributed with no license fee.

® FORTH Cross Compilers are
available for ROM'ed or disk based ap-
plications on most Microprocessors.

Trademarks: IBM. International Business Machines
Corp.. CPiM. Dignal Research Inc., PC/Forth+ and
PCIGEN. Laboratory Microsystems. Inc

I J !
Laboratory Microsystems Incorporated
E I Post Office Box 10430, Marina del Rey, CA 90295
Phone credit card orders to (213) 306-7412

PROCESS CONTROL

FORTH Application Development Systems
include interpreler/compiler with virtual memory
management and multi-lasking, assembler. full
screen editor. decompiler, utilities and 200 page
manual. Slandard random access files used for
screen storage. exlensions provided for access o
all operating system functions.

Z-80 FORTH tor CP/M® 2.2 or MP/M 11, $100.00:
8080 FORTH for CP/M 2.2 or MP/M 1i. $100.00;
8086 FORTH for CP/M-86 or MS-DOS, $100.00:
PC/FORTH for PC-DOS, CP/M-86, or CCPM.
$100.00; 68000 FORTH for CP/M-68K, $250.00.

FORTH + Systems are 32 bit implementations
that allow creation of programs as large as 1
megabyte. The entire memory address space of
the 68000 or 8086/88 is supported directly

PC FORTH + $250.00
8086 FORTH + for CP/M-86 or MS-DOS $250.00
68000 FORTH + for CP/M-68K $400.00

Extension Packages available include: soft-
ware floating point, cross compilers, INTEL
8087 support, AMD 9511 support. advanced col-
or graphics, custom character sets, symbolic
debugger. telecommunications, cross reference
utility, B-tree file manager. Write for brochure.

MasterCard

New dimensions in Bible study.
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THE WORD

processor

The KJV or NIV Bible on disks.
Search for any word or phrase,
create personal indexes, print any
verse. Build your own library of
Scripture references. $199.95

THE GREEK

transliterator

Start with any English word and
find the original Greek, with
definition and word roots. For any
Greek word find every translation.
Includes STRONG’S
CONCORDANCE and the K}V
New Testament.

(Apple arid IBM only.) $199.95

Include $3 postage/handling plus
sales tax in Texas.
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This code should work
on all present versions of

Apple Pascal, including
the Apple 11's Pascal.

in your System.Library. remember to
declare the code at the start of your
program by USES SUPERSETS; then
call the procedures and functions
normally.

Fourth, the procedures and func-
tions in SuperSets require an un-
signed integer to be the element type
WORD. You should declare this as
TYPE word = 0. .65535. However, if
you anticipate sets less than 32,767,
you may declare WORD as type in-
teger. Failure to observe these re-
quirements can cause disastrous
results.

Finally, this code should work on all
present versions of Apple Pascal, in-
cluding the Apple IlI's Pascal imple-
mentation. Be forewarned that future
versions of Apple Pascal might not
support these routines.

PROCEDURES AND FUNCTIONS
SuperSets includes 11 procedures and
functions that can be grouped by the
number of sets they take as operands.
Membership, Include, Exclude, and
Nullify each take a single-set operand,
while Union, Difference, Intersection,
Equality. Inclusion, Assignment, and
Symmetrical all take two.

The single-set operators—with the
exception of Nullify—share the sub-
routine Index__set, which performs
the necessary address translation for
the elements within the set. Index__
set saves the 3 least significant bits of
the element (modulo 8) in the X-Reg
for indexing to the desired bit. Then
the binary value of the element is
divided by 8 (8 bits per byte) and the
effective address of the byte within
the set is formed from the set address,
offset by the Y-Reg.

The value in the X-Reg is used to
index into the 8 bytes beginning at

(continued)



BASF QUALIMETRIC" FLEXYDISKS'
A GUARANTEED LIFETIME OF
OUTSTANDING PERFORMANCE.

BASF Qualimetric FlexyDisks feature a unique lifetime warranty* firm
assurance that the vital information you enter on BASF FlexyDisks today
will be secure and unchanged tomorrow. Key to this extraordinary
warranted performance is the BASF Qualimetric standard...
a totally new set of criteria against which all other
magnetic media will be judged.
You can count on BASF FlexyDisks because the Qualimetric
standard reflects a continuing BASF commitment to
perfection in magnetic media. One example is the
unique two-piece liner in our FlexyDisk jacket. This
BASF feature traps damaging debris away from
the disk’s surface and creates extra space in the
head access area for optimum media-head
alignment. The result is a guaranteed
lifetime of outstanding performance.
For information security that
bridges the gap between today 4
and tomorrow, look for the .

distinctive BASF package with

the Qualimetric seal. Call

800-343-4600 for thelname LY LASF

of your nearest supplier. H PN
&2 FlexyDiskK

A
L 4

Visit BASFat Conidex/Spring,
Booth 650

*Contact BASF for warranty details.
Inquiry 48
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ENTER TOMORROW ON BASF TODAY.

¢ 1983 BASF Systems Corp., Bedford, MA
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SET EXTENSIONS

the label Bit__masks, which are hexa-
decimal equivalents for each of the 8
bits per byte. The appropriate value
is loaded into the accumulator to be
used with the machine op codes ORA
and AND, which set or clear the bit,
respectively.

The function Membership uses the
value in Bit__masks with the machine
op code AND to zero out all the bits
in the set except the one you're test-

ing. If the bit you're testing is on, the
result of the AND is nonzero. (Testing
for a nonzero result either increments
the Boolean result to 1 indicating
true—the element is there—or leaves
it 0—it's not there)

Include, rather than zeroing out all
the bits except the one youre in-
terested in, forces the bit on with the
machine op code ORA, then stores
the byte back into the set. Converse-

Table 1: Truth tables for machine instructions on the left, and their
corresponding relational set operators on the right.
< Union>
ORA| O |1} AB [0 |1}
0l o |1} olo]1]
Tl ST G O
< Intersection >
AND| 0 T1 | AB |0 |1]
0] 00| 000 |
11011] fiS ORI
< Inclusion>
AV SRS FROI| R
0| 1]0]
111 ]1]
< Difference >
AB | 0| 1]
0]0]|0|
t|1]0]
< Equality >
EOR| O {1 | AB | 0|1} |
ooNl 0f1]o0] *
R T lo|1]| ‘i
1
3 }

134 BYTE = MAY 1985

ly. Exclude forces the bit off; first, how-
ever, it must reverse the Bit__mask bit
pattern—setting the bit you want to
use explicitly off and all the rest on.
Then, if you use an AND op code, you
won't affect the other bits in the set.
but the bit you wish to clear will be
turned off. Again, the byte operated
on is stored back into the set.

Dual-set operators require a some-
what different process, a sequential
processing of each byte in a set,
rather than the individual bits. The
method used here is described in Bob
Sander-Cederlof's article, "How to
Move Memory” (Apple Assembly Line,
January 1981). Basically, the number
of bytes to be moved is broken down
into pages of 256 bytes and a remain-
ing partial page with a byte count less
than 256. Whole pages are moved
first. then the partial page. The
parameter Set__size contains the
number of bytes to be moved
(operated on) and should be passed
to the procedures using the built-in
Pascal function SIZEOF() applied to
your declared PACKED ARRAY[n] OF
BOOLEAN.

The Union, Intersection, and Dif-
ference procedures scan sequential
bytes in each of two set operands,
altering the bit patterns according to
the truth tables in table 1. Union
essentially uses the machine op code
ORA to set bits on if the bit is on in
either of the sets involved. Intersec-
tion, on the other hand, uses the
machine op code AND to turn bits on
only if they are on in both sets. Final-
ly, Difference uses a combination of
the machine op codes EOR and AND:
it first turns off bits that are common
to both sets (EOR), then ANDs this bit
pattern with the original operand,
Set_ A, to clear those bits not
originally part of Set__A—those
turned on by EOR. (This becomes
easier to understand if you try to work
out a couple of examples by hand
using table 1)

The function ‘Inclusion ANDs the
two sets together, yielding a bit
pattern that contains only those bits
common to both sets. This pattern is
then compared to the bit pattern of

(continued)
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Draw Your Way to the Top

PC-Draw Will Increase Your Office Productivity.
And Upward Mobility.

magine. You now have the capability to graphically

depict your best ideas, plans, designs and proposals. /n
color or black & white. Accurately. Completely. Dramati-
cally. Concepts presented so forcefully—yet so simply—
that you leave that critical meeting
with upper management . .. fotally

confident of success.

And you win. Your secret 10 DAY
weapon? PC-Draw. A powerful in- TRIAL
teractive graphics program for the PERIOD

IBM PC or XT® —unlike anything
else on the market. Using PC-Draw
you create virtually anything that can
be drawn with pencil and paper. Quick-
ly. Easily. With far greater detail.
PC-Draw is ideal for presentation graphics, proposals,

systems design, forms, diagrams ... and an endless variety
of charts, graphs and illustrations. PC-Draw allows you to
produce drawings up to 99 pages long. Several templates
come with PC-Draw including Flowcharting, Electrical
Design, Office Layout, and Alternate Text. In addition
you create and store your own unlimited supply of user
defined symbols. '

PC-Draw includes an easy-fo-follow interactive tuto-
rial. Requires IBM PC or XT®™ or compatible, graphics
adapter and graphics monitor. Version for PCjr available.
Graphic boards, plotters at competitive prices.

Shhh! Don’t tell your office competition about PC-Draw.
They’1l catch on soon enough. For free brochure or to
order call 800/2PC-DRAW. In Texas or for customer
service call 214/234-1769. Micrografx, Inc., 1701 N.
Greenville Ave., Suite 305, Richardson, Texas 75081 .

MICROGRAFX

(Most popular plotiers and printers supported.j

The Picture of Success.
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GET SERIOUS!

*** TAX RETURN SPECIAL ***
(OIS TP oace ¢ e Bl urdradbaos $279.00

* SYSTEMS *

ITT EXTRA PC-256K

Two 1/2 Ht. 360 Dr's, Monochrome Board, 14" Amber/
Green Monochrome Monitor, Serial & Parallel Port,
Wordstar, Multiplan, Advanced Basic, DOS 2.1.
....................................... $1,942.00
* Same features in IBMPC.............. $2,624.00
IBM PC-256K

Two TEAC 360K Dr's, Color/Monochrome Graphics
Board, Parallel Printer Port, Taxan Monochrome
Display, DOS2.1. ONLY . ............... $2,145.00
IBM PC-256K

Two TEAC 360K Dr's, Color/Monochrome Graphics
Board. AST B-Pak Plus 64K, PRINCETON HX-12
Color Display, PANASONIC 1091 Printer. LOTUS 1-

2: 39D G S S ON Y s e e i o 8 $3,320.00
10 Meg Upgrade ...........c...oooonnnns $680.0p
* SOFTWARE *

LOTUS Symphony..........covvviniann. $429.00
A BASELINE 431 s s il o ) St S0 g 359.00
Wordstar Prof. Pack for IBM.............. 299.00
ASCIl Express for IBM ................... 109.00
I ra ) W O K e =t Y- U e 349.00
MICROSOFT Word ...................... 229.00
MICROSOFT Multiplan .................. 129.00
PFS Write/File/Report .. ...... ... ... . oont 85.00
* HARDWARE *

AST Six Pack Plus 64K ................. $264.00
STBRioPlus 11 84K............covinnnnn. 249.00
STB Color/Monochrome Graphics........ 269.00
STB Monochrome Board ................. 169.00
HERCULES Monochrome Graphics....... 329.00
HERCULES ColorCard .................. 179.00
TEAC 55B % Height Dr's ................. 129.00
TANDON TM100-2Dr. ..o, 169.00
* PRINTERS DOT MATRIX *
PANASONIC 1091 ................. ... $289.00
PANASONIC 1092 ..............cooiennn. 395.00
ER S OIN X = B O+ e SRR o oael ) 395.00
EPSON EX-100# . . S0 . 65 0ast ami i ben o 2k 644.00
OKIDATA Q2P ..........ooviiiii s 389.00
BROTHERM024 G oo S e g vo et 995.00
* PRINTERS LETTER QUALITY *
BROTHER HR15 . ...............co0itnn $369.00
BROTHER HR25 ........................ 609.00
BROTHERHR35 .............ccooviinin. 849.00
PANASONIC 3151 .. ...... ..o 495.00
* MONITORS *

TAXAN 121/122 Monochrome ............ $145.00
PRINCETONHX-12...................... 469.00
PRINCETON MAX-12 .................... 179.00
ZENITH Amber/Green ..............c...... 85.00
NEC 1260 Green; s yimay s dws . vt o o o+ oo i 85.00
NEC 1305 RGB/T.V. .............. Laadr . 449.00
* MODEMS *

HAYES 1200B - vos..on . cimmevommmsmanis $379.00
HAYES Micromodem lie ................... 219.00
HAYESE300 nimine s oo o ot bl 199.00
ANCHOR Volksmoden 1200................ 185.00
PROMETHEUS Promodem 1200 ........... 324.00
* APPLE *

80 COLUMN 64K lleonly .................. $99.00
80 COLUMN Card fl+only .................. 59.00
VIDEXSUl{rate nm Rt us s s s s St o 0 179.00
APPLEMOUSE Ml: i cae o cmp v e e i 125.00
ASCIVEXDTESS o -0 e o cvnuan b st b8 44588 s amwin o o 79.00
Z-80]Gardik ! x Shamhive v ns bl cred o, BT E, 49.00
APRICORN Serial Card ... .................. 59.00
MICROSOFT Premium lle ................. 269.00
MICROSOFT Muitiplan .................... 129.00
MAC MICROSOFT Multiplan............... 125.00
MAC MICROSOFT Basic .................. 105.00
6K CAnd T T Y B LI PE 1A g st B N, 49.00

Many items available. Please call for complete pricing.

=2 714/840-2406

Se Habla Espano)

CALIFORNIA
MICRO HOUSE

16835 Algonquin St., Huntington Beach. CA 92649

Corparate sccounts walcomed, purchase orders accepled with nel 30 day
terms, subject to cradit approval. All prices represeni cash prices. All ltams
shipped next day in factory sesled packages. Wa guarantss all itema lor 30
days. Callfomia residents piease add 6% sales tax. Prices subjecl 10 change
without notice.
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the set you wish to test for inclusion
{Set__B). If the patterns match, you
know that all bits common to both
sets are contained in Set__B. If not,
the loop is exited to the code located
at local label $4, which decrements
the Boolean result to 0 (false) and
returns to the caller.

The Assignment and Nullify pro-
cedures are fairly straightforward.
Assignment copies the bytes from
one set to another, while Nullify
moves Os—all bits off, thus no ele-
ments—to the operand set.

What would an extension to a lan-
guage be without some new feature
thrown in for good measure? How
about a set operator from Modula-2,
Niklaus Wirth's latest language? Titled
Symmetrical, this dual-set operator is
expressed as A/B (versus A-B for
difference) and forms a new set with
elements from either set, but not
both. For example, element IN (A/B)
is the same as NOT ((elernent IN A)
AND (element IN B)). At the machine
level, the op code used is EOR, which
turns bits common to both sets off
and turns on those bits not common
to both. (Dyed-in-the-wool Pascal pro-
grammers should have some fun with
this one))

EXECUTION SPEED

As usual, there are trade-offs between
the size of the code and its execution
speed. Since the single-set operators

require one access into a set, it seems
reasonable that they share the neces-
sary overhead. However, because the
dual-set operators must make several
accesses, they should use their own
code exclusively. If the dual-set oper-
ators were to share a main loop for
accessing memory, the overhead of
both testing for the operator desired
and JUMPing to it would slow execu-
tion by at least a factor of two.

How fast does this make SuperSets
compared to Apple Pascal? Table 2
lists the procedures and functions of
SuperSets, their equivalent Apple
Pascal statements, and the relative ex-
ecution times of each. In order to get
a meaningful comparison, 1 used a set
of 512 elements to compare Apple
Pascal and SuperSets. The third col-
umn gives the results for a set of 1024
elements using SuperSets only.

As table 2 indicates, SuperSets' pro-
cedures are about twice as fast as
their counterparts in Apple Pascal.
Equally important, SuperSets' ability
to handle sets of an increased size—
such as 1024 elements—does not sig-
nificantly slow execution. One reason
for the performance increase is that
Apple Pascal cannot add or subtract
single elements from sets but must
use an entire set for each operand.
Also, Apple Pascal compiles to p-
code, which must then be interpreted
at run time.

(continued)

Table 2: SuperSets procedures and functions with their equivalent Apple Pascal
statements and the relative execution times of each.

SuperSets Apple Pascal Apple Set SuperSet  SuperSet
Procedure Statement of 512 of 512 of 1024
Membership  element IN set__A 1.000 0.688 0.688
Include set_A := set__A + [element] 1.000 0.274 0.274
Exclude set_A:= set_A — [element] 1.000 0.270 0.270
Union set_C:.=set_A + set_B 1.000 0.265 0.415
Intersection set_C = set_A *set_B 1.000 0.531 0.810
Difference set_C .= set__A — set_B 1.000 0.578 0.931
Equality set_A = set_B 1.000 0.629 0.947
Inclusion set_A >= set_B 1.000 0.640 1.005
Assignment set_B:= set_A 1.000 0.823 1.240
Nullify set_A =[] 1.000 0.721 1.031
Symmetrical set_C:=set_A/set_B 1.000 0.278 0.430
Average Relative Execution Times 1.000 0518 0.731




ntroducing the Most Powerful
Business Software Ever!

TRS-80™ (Modell, II, Iil, or 16) * APPLE™ e IBM™e OSBORNE™ e CP/M™e¢ XEROX™

Tired Of Your

GENERAL LEDGER?

¢ T L P TE PR Coer C8 ECISTER

VERSA
LEDGER

- ALOMRITE CENERAL LEDAEN

TFOW T MELES . .. .

AN WE USED WITH 1 or UORE DIFIGGRIVE

VERSALEDGER HAS BEEM CREATED
WITH THE FIRST TIME COMPUTER USERSN MIN
.

The VERSABUSINESS" Series

Each VERSABUSINESS module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business system.

VERSARECEIVABLES™ $99.95
VERSARECEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and
monthly st it-generating syst 1t keeps track of all information related to who

owes you or your company money, and can provide automatic billing for past due ac-
counts. VERSARECEIVABLES™ prints all necessary statements, invoices, and summary
reports and can be linked with VERSALEDGER 1™ and VERSAINVENTORY™.

VERSAPAYABLES™ $99.95

VERSAPAYABLES™ is designed to keep track of current and aged payables, keeping you
in touch with all information regarding how much money your company owes, and to
whom. VERSAPAYABLES™ maintains a complete record on each vendor, prints checks,
check registers, vouchers, transaction reports, aged payables reports, vendor reports,
and more. With VERSAPAYABLES™, you can even let your computer automatically select
which vouchers are to be paid.

VERSAPAYROLL™ $99.95

VERSAPAYROLL™ is a powerful and sophisticated, but easy to use payroll system that
keeps track of all governmentsrequired payroll information. Complete employee records
are maintained, and all necessary payroll calculations are performed automatically, with
totals displayed on screen for operator approval. A payroll can be run totally, automati-
cally, or the operator can intervene to prevent a check from being printed, or to aiter
information on it. If desired, totals may be posted to the VERSALEDGER II™ system.

VERSAINVENTORY™ g

VERSAINVENTORY™ is a complete inventory control system that gives you instant access
to data on any item. VERSAINVENTORY™ keeps track of all information related to what
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts
you when an item falls below a preset reorder point, and allows you to enter and print
invoices directly or to link with the VERSARECEIVABLES™ system. VERSAINVENTORY™ prints
all needed inventory listings, reports of items below reorder point, inventory value re-
ports, period and year-to-date sales reports, price lists, inventory checklists, etc.

CORFPUTROMNICS:

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977

VERSALEDGER II™ $149.95

VERSALEDGER II"™ is a complete accounting system that grows as your business
grows. VERSALEDGER II'™ can be used as a simple personal checkbook register,
expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software.
® VERSALEDGER I[I™ gives you almost unlimited storage capacity
(300 to 10,000 entries per month, depending on the system),
® stores all check and general ledger information forever,
® prints tractor-feed checks,
. Eandles multiple checkbooks and general ledgers,
® prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports, account
listings, etc.

VERSALEDGER I™ comes with a professionally-written 160 page manual de-
signed for first-time users. The VERSALEDGER II™ manual will help you become
quickly famitiar with VERSALEDGER II™, using complete sample data files
supplied on diskette and more than 50 pages of sample printouts.

SATISFACTION GUARANTEED!

Every VERSA BUSINESS'™ module is guaranteed to outperformall other competitive systems,
and at a fraction of their cost. If you are not satisfied with any VERSABUSINESS™ module, you
may return it within 30 days for a refund. Manuals for any VERSABUSINESS™ module may be
purchased for $25 each, credited toward a later purchase of that module.

To Order:

Write or call Toll-free (800) 431-2818
(N.Y.S. residents call 914-425-1535)
* add $3 for shipping in UPS areas * add $5 to CANADA or MEXICO
* add $4 for C.O.D. or non-UPS areas * add proper postage elsevshere

Inquiry 181 & @
DEALER INQUIRIES WELCOME

All prices and specifications subject to change / Delivery subject to availability.

* TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - *APPLE is a trademark of Apple Corp. - *IBM is a Irademark of IBM Corp. - *OSBORNE is a trademark of Osborne Corp.
*CP/M is a trademark of Digital Research - *XEROX is a trademark of Xerox Corp.
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SET EXTENSIONS

WORLDWIDE
LODGING

“World's largest chain of independently owned and operated hotels, motor inns, and resorts”
©1985 Best Western International
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SuperSets permits set sizes
significantly larger without much
degradation in execution speed.

APPLICATIONS

You might keep in mind that
SuperSets operates on packed arrays
of type Boolean. Therefore, you can
use SuperSets in Pascal applications
that might not require abstraction at
the set construct level—for example,
bit-mapped graphics.

In addition to applications requiring
larger set sizes, you can use SuperSets
to formulate relational database
requests that use large Boolean
arrays. indexed by the record number,
to construct subsets of the data. For
example, several such subsets could
represent an individual's gender,
income, and whether he or she
subscribes to a particular periodical.

By using the Union, Difference, and
Intersection set operators, the
database request can return those
records where the individual is, for
example, male and/or has a certain
income and/or subscribes to a
particular periodical. You can also use
SuperSets in scientific sampling to
operate on arrays of Boolean
observations over time—the scalar
index—to construct particular
relationships among several such sets
of observations.

You might find the equivalent ma-
chine op code for particular operators
handy with graphics animation or bit-
mapped character sets. Rather than
redraw several sequences of an
animation scene, you can use the
operators to alter the bit pattern of
the bit array and write it out to the
graphics screen using the DrawBlock
intrinsic provided with Turtle Graphics.

CONCLUSION

Sets are indeed powerful constructs
in Pascal; take advantage of their ease
of use, speed. and logical operators.
In addition, knowledge of how sets
work at the machine level can open
new avenues of applications in areas
other than the set construct. [ hope
SuperSets will expand your Pascal
toolkit and enhance your program
design. m



COLOR GRAPHICS

On Any System. ..
In Any Language. ..

At ’Applled Data Systems, Inc., we know that everyone requires a different level of graphics capability. That's why
we've produced a line of graphics products tailored to fit anyone from novice to expert — on any system from a personal
computer to a large-scale malnframe.

All products in the VectorScan product line feature:

512 X 480 X 4 bit Frame Buffer On board processor and firmware
Uses no host RAM address space Color and Monochrome Map Registers
Color and Monochrome outputs User programmable Shape Table

For ENGINEERS AND SYSTEMS INTEGRATORS: The
VectorScan 512 is a “black box™ type peripheral that brings color graphic
capability to any host computer or controller. The VectorScan provides:

® Application software that is transportable between minis, mainframes,
and micros

¢ Up to 4 independent overlay planes

e An easy to use ASCIl command structure

® An internal character generator

® Four graphic and text overlays, selective erasure, and graphic page ] . : =
switching

e A language and operating system independent device

Our approach greatly simplifies graphics integration into industrial process

control, R&D applications and business reporting.

For THE IBM-PC AND COMPATIBLES: The VectorScan
PC512 plug-in board brings 'Black Box™ graphics to the small computer
user. This approach to high resolution graphics is important to the small
computer user since processor speed and memory address space is at a
premium. The PC512 provides:

* An on-board Z80B processor (6 Mhz}.

* Firmware for graphic primitive execution and video memory ad-
dressing

¢ Operations transparent to the PC processor
; ® A fast, easy-to-use graphics peripheral
7E71973 {974 1974 1376 1977 1378 1579 ; = 3
THIE i5 the K axts * A language and operating system independent device
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VectorScan PC512 VectorScan 512/IEEE Vector Scan 512

IBM-PC or compatible  Aluminum Case and Aluminum Case and

plug in board. power supply. power supply.
4096 Color Pallet IEEE-488 Interface RS-232 Interface
$695/Assembled $1975/with IEEE-488 Hardcopy output
$450/Kit interface $975

-Applled Data Systems.Inc. 9811 Mallard Drive, Suite 213 e Laurel, Maryland 20708 e (301) 953-9326

inquiry 34



" Three more firsts
from the people who

invented the wheel.




XEROX

From day one, Xerox and Diablo  c.p.s., the D-80IF 1s the fastest They're also a part of Team Xerox,-
have been known as the two best daisywheel printer ever made by so they can be serviced by the
names in daisywheel printers. And  Xerox. It has a built-in double bin national Xerox service force and
now there are three more in the sheet feeder. As well as : authorized service loca-
Xerox line to choose from. the capacity to handle up \ tions across the country.

The Xerox Advantage D-25 to 16 computers at once. Team Xerqx So if you're looking
Diablo printer turns out letter qual- And the D-36 spells for the latest in daisy-
ity documents quickly and quietly.  reliability. It averages 4,000 hours of  wheel printing technology, go with
And it does all that for the price of  printing between maintenance calls. the people who've been in the busi-

~ adot matrix printer. But Xerox didn't stop there. ness the longest. Call 1-800-833-2323,
; » oo At80 Each of these new machines is ext. 25, your local Xerox office, an
ol ~  compatible with most computers  authorized Diablo or Xerox dealer
™ on the market, including the =~ or send your business card to Xerox
M IBM-PC. Andtheyre = Corporation, Dept. 25192, PO.
Box 24; Rochester, NY 14692,

For more information from Xerox,
Circle 424 on the Reader Service card.

/

XEROX&, Diablo” and the identifying numbers herein are trademirks of XEROX CORPORATION,
IBM* is o registered trademark of International Business Machines Corporation.
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To Customized Reports.

WITH EASYBUSINESS
SYSTEMS, THERE’
No TELLING HOW
FAR YOUR BUSINESS
CAN 6O.

When you add EasyBusiness™
Systemns accounting software to
your business, you'll be able to do
far more than keep track of your
company’s time and money.

You'll get the information you
need to take your company places.

First of all, EasyBusiness Systems
is a sophisticated, yet easy-to-use
integrated accounting system.

One that's recommended by
accountants from independent
CPAs all the way to the Big 8.

In fact, PC Magazine's Price
Waterhouse Report has called
EasyBusiness Systems “.. . an ex-
cellent set of accounting packages.”
and “...among the best on the
market today.”*

And now with the EasyPlus™
windowing system, you can inte-
grate all our accounting and pro-
ductivity software on one screen.

Integration that no other soft-
ware company can offer.

Which even includes leading
spreadsheets like SuperCalc® 3
Release 2 and Lotus 1-2-3
Databases like dBASE™ 1. And
word processing programs like
EasyWriter™ Il and WordStar”™

So you'll be able to see ™
your business in R %\,\
ways you never &
could before.

EasyBusiness
Systems is
powerful and
flexible enough
for any size
business. Yet
surprisingly easy
to learn.

And should you
have any problems in your first six
months, free expert technical
support is only a phone call away.

To find out more about
EasyBusiness Systems, ask your
accountant. Or see your authorized
Sorcim/IUS dealer.

You'll never look at your busi-
ness the same way again.

oo —
SORCIM/IUS | () |
MICRO SOFTWARE |
A Owision of Compulter Associales [nternanona), Inc N

© Computer Assuciates International. Inc. EasyBusiness. Easy-
Plus and EasyWriter ire trademarks, and SuperCale a regis-
tered iradennark of Computer Associates Inlernational, Ine.
Lotus and 1-2-3 are iradernarks ol Lotus Development Corg.
dBASE is a trademark of Ashton-Tate. WordStar is a trademark
of MicroPro Corp.

“PC Magazine 5/1/84.
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This talking clock chip

circuit also allows

experimentation with an

unlimited-vocabulary

speech processor.
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By ERNEST H. PIETTE

EuiiDaAs PABKING

CLOCK SPEECH
SYNTHESIZER

ow-cost speech synthesis is

now available for the com-

puter hobbyist. Radio Shack

has two speech-synthesis
products {each selling for $12.95) and
both can be interfaced to the Com-
modore 64, VIC-20, and the TRS-80
computer. One product is the General
Instrument Talking Clock chip set, and
the other is the General Instrument
SPO256-AL2 Allophone Speech Pro-
cessor. I'll explain how to interface
these chips to the above-mentioned
computers and describe a program
for the Commodore 64 and VIC-20
that will keep time and give a vocal
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announcement of the time with the
touch of a key.

Included in the General Instrument
Talking Clock chip set are the SPO256-
017 Speech Processor and the
SPROI16-117 Speech ROM (read-only
memory). A fixed vocabulary stored
on the Speech Processor and the
ROM contains 33 words and 3 melo-

(continued)
Ernest H. Piette is an off-site engineer in aero-
space avionics presently working in the Republic
of Korea for the Fairchild Republic Co. His
interests include computers, and robotics. He
may be contacted at PSC Box 905, APO,
San Francisco, CA 96461-0006.
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TALKING CLOCK

dies appropriate for a talking clock.
The speech produced is highly in-
telligible and sounds natural.

The General Instrument SPO256-
AL2 Allophone Speech Processor is
capable of unlimited vocabulary
speech using the allophone-synthesis
technigue. Stated simply, allophones
are the basic sound components of
any spoken English word. Radio Shack
includes with the chip a data booklet
that lists the guidelines for combining
allophones to create words. (For a fur-
ther discussion of allophones, see the
text box “Speech and Voice Synthe-
sis” by Tom Clune, September 1984
BYTE, page 340,

used to interface either the Talking
Clock chip set or the Allophone
Speech Processor to your computer.
Figure 1 shows a diagram of such a
circuit that you can connect to a wide
variety of microcomputers. The circuit
is small, composed entirely of inex-
pensive parts, and can be connected
to the user port on the Commodore
64 and VIC-20, the printer port on the
TRS-80, or any computer with a Cen-
tronics printer port.

Circuit layout is not very critical; the
SPO256-017 seems rather forgiving in
this regard. However, use good con-
struction techniques to keep AC
(alternating current) hum and noise

should use IC (integrated circuit)
sockets for the Speech Processor and
ROM chips.

You will notice that the circuit
diagram shows the Talking Clock chip
set in place. No physical modifications
are necessary to switch to the Allo-
phone Speech Processor; simply
remove the SPO256-017 Speech Pro-
cessor and the SPRO16-117 ROM and
plug the Allophone chip into the
Speech Processor’s socket (the ROM
socket remains empty). Always be cer-
tain that there is no power going to
the circuit before doing this.

I've written two BASIC programs
that you can use for experimentation

Amazingly. a single circuit can be pickup to a minimum. Also. you (continued)
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Figure 1: The Talking Clock circuit for Commodore 64, VIC-20, TRS-80. or any microcomputer with a Centronics port. (The
TRS-80 Model 1 requires an Expansion |nterface) The two Q.022-uF capacitors should be high quality, such as Radio Shack part
number 272-1066, for best results. Use the 10k-oiim variable resistor for volume control. Although the manufacturer recommends a
3.12-MHz crystal, | found that a TV colorburst works well (Radio Shack part number 272-1310). Also, if you are using a TRS-80
or Centronics interface, you will have to supply an external +5N power source.
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Opening a Branch Office. ..

You're only a modem away from your DISCOVERY computer!

The Ultimate Solution.

Effective communication is today's DISCOVERY’s responsiveness to

business. Whether your require- your requests. No Local Area
ments are real time data acquisi- Network (LANs) can offer you the
tion and retrieval, process control, remote, global communications

or simply running your business capability of the DISCOVERY
from ten thousand miles away, the  System.

DISCOVERY Multiprocessor will

meet your communication needs. Take Action Today!

No multi-tasking, single-processor Call Toll Free: 1-800-821-6596.
computer can match the (In California, it's 1-818-351-5451.)

See us at COMDEX

QCQ The Multiprocessing Company Booth B208

Atlanta Apparel Mart
‘Corporate Headquarters: Action Computer Enterprise, 430 N. Halstead St., Pasadena, CA 91107 USA TWX 910-588-1201 ACTION PSD
In Europe: ACE (Europe), B.V., Paradijslaan 42, 5611 KP Eindhoven, The Netherlands Tel. (004) 045-2658 TLX: 51767 ACE E NL
in Australia: Archives Computers Australia Pty. Ltd., 64 Clarendon Street, South Meibourne, Victoria 3205, Australia Tel. (03) 699-8377 TLX: 39388 ARCAUS AA
In Asia; ACE (Asia), GIF, Lee Wah Mansion, 171-177 Hollywood Road, Hong Kong Tel. 5-441692 or 5-442310 TLX: 75332 PACIC HX
In Thailand: Action Computers (Thailand), Ltd., 5/26 Saladaeng Road, Silom, Bangkok, Thailand, Tel. 233-5274 TLX: 82792 ADAMINT TH
In Singapore: Action Computers Pte Ltd., 111 North Bridge Road, #05-01.04, Peninsula Plaza, Singapore 0617 Tel. 3390244 TLX: 37215 FIGTRA RS
Serviced nationwide by Bell & Howell Company DISCOVERY is a trademark of Action Computer Enterprises, Inc.
Inquiry 10 for Dealers. Inquiry 11 for End-Users. MAY 1985 * BYTE 145



Inquiry 129

TOUGH PRINTER NETWORK PROBLEM:

“How do I get my computers to share three different printers
and a plotter. .. without getting all tangled up in cables,
switches, protocols and programming?”

[ [
SIMPLE SOLUTION: PrintDirector
PrintDirector — an automatic switch,
buffer, and network controller product
family — allows you to network your com-
puters and printers. ..expandable from two to 35
of any mix of models and makes. Just plugitin. No

worrying about protocols and baud rates. No cable

changing or switch flipping. No modifications to your
hardware or software. No problem. For information on the
proven PrintDirector product family — and a configurator
to tell you which particular PrintDirector can solve your tough
printer network problem in a computer or PC center, or local work
cluster — call or write:

_PrintDirector
Digital Products Inc. ® The Simple Network Solution Company
600 Pleasant Street, Watertown, MA 02172
(617) 924-1680 ® Outside Mass., call 1-800-243-2333.
And check out our 30-day trial evaluation.

® Multiple color, high-resolution
raster & bit image Prism™graphics.

® 200 cps data processing mode,

® 110 cps text quality mode,

@ 35 cps letter quality mode.

@ 10 ips graphics print-speed.

@ Serial and parallel interfaces.

@ 5000-byte buffer.

Color your graphics with the Dataproducts 8050.
For sale, lease or rent from MTIL.

The Dataproducts Model 8050 printer is one of the most economi-
cal yet highly versatile color printers available for use in today’s
professional microcomputer applications environment.

Whether you buy, rent or lease, MT1I is the one source for all com-
puter printers. And our prices are hard to beat. Call MTI and save.

mti

systems

A SUBSIDIARY OF DUCOMMUN INCORPORATED
Computer & Data Communications Equipment
Sales / Leasing / Service / Systems Integration

Digital Equipment Corp., Intel, Texas Instruments, Hewlett-Packard *Qume,
Dataproducts, Diablo, Epson, Lear Siegler, Esprit, Wyse, Link, C.Itoh, PCL
Racal -Vadic, MICOM, Ven-Tel, Develcon, U.S. Design, Digital Engineering.

New York: New Jersey: Ohio: Kentucky:
212/226-2337 518/449-5959 201/227-5552 216/464-6688 502/426-1497
T18/767-0677 Pennsylvania: 800/521-0167 California:
516/621-6200 412/931-9351 513/891-7050 818/883-7633
*In MTI areas only.

L All other areas: 800/645-6530 1}}
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TALKING CLOCK

with this circuit. The first, named
TCLOCK.BAS, creates a Talking Digital
Clock on your Commodore 64 or
VIC-20. (Use it with the Talking Clock
chip set in place.) Run the program,
enter the correct time in response to
the initial prompt, and watch the
digital display begin ticking away.
Press any key for a verbal announce-
ment of the time. (Be sure to read all
REM statements before running the
program; they will indicate any code
that is machine-dependent.)

The second program uses the Allo-
phone Speech Processor and will say
“Hello” on the Commodore 64. This
program is named HELLO64.BAS.
|Editor's note: The source-code listings for
TCLOCK.BAS and HELLOG64.BAS are
available for downloading via BYTEnet
Listings. The telephone number is (603)
924-9820.|

Although I haven't mentioned any
uses for the talking clock program, I'm
sure you have ideas that you might
like to try. A subroutine could be in-
cluded to input an alarm time that
would wake you in the morning. For
commercial applications, the circuit
could be integrated into a work-
station, notifying an employee of the
time when a particular job should be
started, etc. It could even be included
in a punch-clock station.

Talking games, spelling programs,
math programs, etc., are just a few ap-
plications for the Allophone speech
synthesizer. In any case, the SPO256
series of speech processors offers an
extremely low cost introduction to
speech synthesis.

The items to follow are available
from Microtalk Inc., 39 Raymond St.,
Providence, RI 02908. For $18, the
TT1 Partial Kit includes an etched and
drilled PC board, assembly instruc-
tions, and edge connector or ribbon
cable (depending on computer: be
sure to specify Commodore 64,
VIC-20, or TRS-80). The SP0256-AL2
kit comes with the Allophone pro-
cessor chip and the Allophone syn-
thesis user's guide for only $16. In-
clude $2 for shipping and handling in
the continental United States, $5 else-
where. Residents of Rhode Island
should include 6 percent sales tax. m



Premium Series
5.25-inch Flexible Disks
100% Certified

That’s right. A StorageMaster® diskette is the less than extraordinary performance
one you can count on again and again for every time, reach for the flopless one.
consistent performance. Because it’s made Reach for a StorageMaster diskette. For
beyond the standards by one of the world’s  the location of your nearest distributor,
see your local Yellow Pages or call

largest manufacturers of storage media.
So if you won't settle for anything @ @ toll-free 1-800-232-6789 ext. 370.

5018 Copyright © 1985 Control Data Corporation.
CONTROL
DATA
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IBM’s

best efforts are
NOW going 1nto
Macintosh.

Macintosh and IBM PC
software. Compatible at last,
thanks to MacCharlie, a rather
innovative coprocessing system.

And imagine the consequences.

Nearly 10,000 IBM PC software
programs designed for general
business and specific applications
in real estate, insurance, law,
medicine, banking, etcetera, can
now join forces with Macintosh'’s
own popular programs.

And, the myriad of IBM PC-
compatible software adopts
Macintosh’s many beloved
features, including desktop

utilities such as the clipboard and

the calculator.

In addition, MacCharlie allows

in an envelope.

The Macintosh keyboard slides
right into MacCharlie's keyboard.
About as easy as slipping a letter

IBM PC and Macintosh data files to

be exchanged. Talk about flexibility.
But the good news gets better.
You see, MacCharlie delivers

hardware compatibility, as well.

For example, IBM letter-quality

printers can be easily used

with Macintosh.

Furthermore,
MacCharlie .

now allows Macintosh to perform
virtually any networking an IBM
PC can perform. Even to the extent

of tying in with IBM mainframes.

In other words, your
networking capability goes beyond
the Apple family.

(e

Macintosh sets snugly
beside MacCharlie, on
a custom-fit pedestal.

Once you plug in MacCharlie's
power and keyboard cords,
you're ready to enjoy a very
happy marriage.



How does it happen? As easily
as slipping on penny loafers.

In mere moments, MacCharlie
combines the best features of the
world's premier personal
computers.

And despite the fact that it

ot
P i L o O

turns one computer into two,
MacCharlie adds but a handful of
square inches to Macintosh'’s
physique.

In short, one of life's most
perplexing decisions—whether to
buy a Macintosh or an IBM PC—

MacCharlie offers 256K RAM, with aptional upgrade 10 640K RAM: 360KB disk drive. and optional-second disk drive.

can now be made with the
greatest of ease.

Ask for MacCharlie at your
local computer store. Or, for more
information, call Operator 14 toll-
free, 1-800-531-0600. (In Utah,
call 801-531-0600).

MacCharlie

THE BEST OF BOTH WORLDS.

MacCharlie is a product of Dayna Communicatiops,
50 S. Main, Salt Lake City, Utah 84144

Inquiry 126

Apple Is 4 irademark of Apple Computer, Inc. Macintosh is a trademark licensed tn Apple Computer, Inc. 1BM
is a registered trademark nf International Business Machines Corporation.



The Dream,Knee-top PC

with APL Prc

and Verceoe

A Appa}el Vg
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CLIVIty

AMPERE W

You have never seen a personal computer like the WS-1. This beauty
introduces a whole new world of knee-top PC productivity. It combines
the unheard of capability of APL programming with a host of 32-bit archi-
tecture desktop functions, a rugged keyboard and full-size LCD, plus the
person-to-person convenience of an intelligent telephone — all in a smart-
ly designed, portable package you can use anywhere!

Battery operation @®8 MHz 68000 CPU Up to- 448K bytes of
RAM ©128K bytes of ROM @ 25X 80 character LCD @ Bit-mapped
graphics  ®Multiple windowing & Multijob, multitask OS for powerful
networking ® Coherent DB-WP-CALC-Graphic software @ Intelligent
phone function @ Microcassette voice/data storage
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FOR DISTA | BUTORSHIP INFORMATION AND PRODUCT DETAILS, PLEASE CONTACT

dmpere
INCORPORATED
Asahi Bldg., 5-20, 7-chome Ni shi-Shinjuku, Shinjuku-ku, Tokyo, Japan
Phonc: 03-365-0825, Telefax: 03-365-0999, Telex: J33101 AMPERE
{P Sharp Mail Box Code: AMP (Group Code APLWS)

U.S. Representative OfTice:

WORK SPACE
COMPUTIR INC.

3848 Carson st. Suite 301 Torrance, California 90503, U.S.A.
Phone: 213-540-1553, Telex: 322800 WORK SPACE
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he August 1981 issue of BYTE focused on Smalltalk, a highly unusual pro-
gramming language. The Xerox Palo Alto Research Center (PARC) designed
Smalltalk to be a complete development environment. The language is some-
what esoteric; it uses unfamiliar terms such as "methods,” “classes,” and “ob-
jects,” instead of more conventional jargon. And, while most languages deal
with algorithms, Smalltalk focuses on data structures (objects) and their inter-
relationships. Smalltalk's lack of “modes” is also unconventional; it has no
edit, compile, link, or execute mode. Instead, Smalltalk allows you to do vir-
tually anything, anytime. The Smalltalk environment pioneered the concept
of displaying different tasks in multiple windows on the screen, an idea that,
at the time, represented a radical departure from punched cards and 80-col-
umn by 24-line ASCII (American Standard Code for Information Interchange)
CRTs {cathode-ray tubes). Using a mouse for screen interaction is another
Smalltalk innovation.

When BYTE introduced its readers to this fascinating language, many of them

expectantly awaited Smalltalk’'s appearance on microcomputers. They waited

. and waited ... and waited. Then they began to complain. “Why." they
asked BYTE, “did you devote an entire issue to a language we can't use? When
are we actually going to see a version of Smalltalk?* The BYTE staff grew weary
of the complaints, especially because they were justified.

Therefore, it is with great interest and relief that we print this series of ar-
ticles. First, Tom Yonkman and | evaluate Methods (page 152), developed by
Digitalk Inc. of Los Angeles, California, which brings Smalltalk-80 to the IBM
Personal Computer (PC) and compatibles.

Then Christopher Macie discusses Smalltalk-PC, a restricted Smalltalk im-
plementation he's developing for the Apple Il and other computers (page 155).

Finally, for those of you who don't have the August 1981 BYTE handy, "The
Smalltalk Programming Language’ by Jim Anderson and Barry Fishman of
Digitalk (page 160) gives a brief review of Smalltalk-80, complete with an ap-
plication that runs under Methods.

A review of the August 1981 issue shows how heavily the Xerox PARC Small-
talk project has influenced modern scftware, most notably that for the
Lisa/Macintosh. However, development languages like BASIC, C, FORTH, and
Pascal remain largely unaffected. Perhaps now that some “real” Smalltalk
implementations are reaching the microcomputer market, the object-oriented

approach to software development will get its first true test.
—Bruce Webster
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METHODS:
A PRELIMINARY LOOK

Part 1: Methods is object-oriented . . .

BY BRUCE WEBSTER

he influence of Smalltalk-80, particularly the Xerox PARC implementation, on the
microcomputer world has become just about legendary. Windows, mice, and pop-up/pull-
down menus now appear on everything from small portables with L.CDs (liquid-crystal
displays) to expensive terminals hooked up to even more expensive minicomputers and
mainframes. lronically. however, most of the emulation is of the appearance and not
of the substance of Smalltalk—and with good reason. Most people have agreed that
expensive hardware is required for an acceptable implementation of the Xerox stan-
dard. For example, Tektronix recently announced their 4404 Artificial Intelligence System,
a marvelous single-user development system running Smalltalk-80. it has a Motorola
68010 processor, 1 megabyte of RAM (random-access
read/write memory), and a 20-megabyte hard disk. But
its $15,000 cost will do little to bring Smalltalk to the
masses. Yet, as the many articles in the August 1981 BYTE
suggest, Smalltalk is a language from which the masses,
from children on up, can profit.

A few years ago, two software engineers working on
several large projects were frustrated with their develop-
ment tools. Specifically, Jim Anderson and George
Bosworth wanted a development environment that would
help, rather than hinder. in producing solutions. They read
the BYTE Smalltalk issue and found that many of the ar-
ticles presented ideas similar to their own:
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® Small personalized systems provide much more creative
leverage for the user than large-scale standardized sys-
tems. (They had been using an extended Pascal under
UNIX 4.2))

e Complexity dilutes power. The UNIX systems certainly
have power, but their complexities detract from their abili-
ty to harness it.

e A small number of concepts uniformly applied results
in a powerful and understandable system.

® Self-organizing systems are the goal of the future.

Anderson and Bosworth decided that Smalltalk—or
something like it—was their answer.

They wanted a commercially viable product, something
that others could and would use. Initially, they approached

Bruce Webster is a BYTE contributing editor as well as a PMS com-
mando. He works with several programming languages and is seldom
afraid to tackle a new one, He can be reached at 6215 Thorn St.,
San Diego, CA 92115.
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Xerox but decided that the hardware demands and licens-
ing fees of Smalltalk-80 were too great. So. not knowing
that it was “impossible” to bring up Smalltalk on the cur-
rent generation of microcomputers, they agreed to imple-
ment Smalltalk on an Olivetti computer, retaining the right
to market the results for other microcomputers. They
picked the IBM Personal Computer as their target machine,
assuming that would give them the largest possible
market, and they formed Digitalk Inc. with Barbara
Noparstak and Alberto Della Ripa. The result, two years
later, is Methods, version 1.0.

Methods attempts to recreate the Smalltalk development
environment on an IBM PC (and compatibles) running
under MS-DOS. You don't need a hard disk—two 360K-
byte floppy disks are sufficient—but you do need 512K
bytes of memory. Nonetheless, most IBM PCs and com-
patibles now come with at least 2 56K bytes of RAM, and
expansion cards with another 256K bytes are readily
available.

USING METHODS

Methods uses two disks. One contains SOURCES.SML,
a 300K-byte ASCII file containing the source code for all
methods in the system. The other has IMAGE.EXE, a RAM
image of the Methods system, and CHANGE.LOG, an
ASCII file containing the source code for all changed
methods and for expressions executed with the dolt and
printlt menu commands. ]

It takes about a minute to load IMAGE.EXE, your
development environment, into RAM. You can save new
objects and methods to disk using one of the pop-up
menus. Then, when you reload the image, you come up
in the same environment you last saved, including all win-
dows and their contents (definitions, commands, output).

Digitalk's biggest challenge was implementing the
Smalltalk user interface. Windows, pop-up menus, and a
free-roaming cursor are fundamental aspects of Xerox's
Smalltalk systems, but not all IBM PCs or compatibles have
graphics capability, and few support a mouse. Therefore
Digitalk used a character-based windowing system and
what they call the "right-hand-drive mouse”

The character-based windows, which use the IBM PC’s
extended character set and character attributes (bold, in-
verse, etc.), work well. Windows can overlap, move around,
and change size. They can collapse down to their title,
which can then be set off in a corner of the screen, or
they can be removed altogether. They can hold more text
than they show, and they support both vertical and hori-
zontal scrolling. Furthermore, a given window can be
divided into “'panes;’ each with the same capabilities as
windows. Two functions keys select the current windqw
and pane: F9 cycles through the windows on the screen,
activating each in turn by putting it “on top” of all others;
F10 cycles through the different panes (if any) within the
currently active window. Alternatively. placing the cursor

in a window or pane makes it active. With a color-graphics
card, the windows are still text-based, but you gain the
ability to select the background and text colors for each
window.

Text-based windows have three main advantages, They
lessen the need for a graphics card. reduce memory re-
quirements (because text information is more compact
than bit-map information). and increase system speed
{because text can be manipulated more rapidly than bit
maps). The disadvantage, of course, is that some of the
fancier features often associated with Smalltalk—different
text fonts, graphics images, and the like—aren’t possible.

The right-hand-drive mouse uses the cursor keypad to
perform most of the functions of a mouse, including mov-
ing the cursor, scrolling windows, popping up menus, and
selecting text. The arrow keys move the cursor around;
if you use them with the shift key, the cursor moves in
larger increments. The Home and End keys let you scroll
text left and right within the active window/pane; similar-
ly, the Pg Up and Pg Dn keys let you scroll up and down.
The Ins and Del keys pop up menus for'the the active win-
dow and pane, respectively. The + key selects a menu item
or a location; the — key extends that selection over several
lines.

SOME OBSERVATIONS

It was easy to evaluate Methods' user interface; it was
more difficult to assess the language itself, especially to
compare it with Smalltalk-80. Since I had little experience
with Smalltalk {or, for that matter, any other object-
oriented language), | asked someone with more experi-

- ence and knowledge to perform that task. Tom Yonkman,

who has developed object-oriented software applications
for several years, graciously consented to write the sec-
ond part of this article. | will share my own observations
as a professional software engineer with a strong back-
ground in more traditional computer languages {Pascal,
FORTH, FORTRAN, assembly). Keep in mind, however, that
| worked with a prerelease version with no real documen-
tation.

At first, I was very excited about Methods. | spent a few
hours at the Digitalk offices watching the staff demonstrate
the product. | was impressed with the user interface and
amazed at how quickly they could create new applications
and modify existing ones. | was anxious to start using it
myself.

My initial sessions with Methods were frustrating. What
seemed effortless and clear at Digitalk now seemed dif-
ficult and obscure. I had no problems with the user inter-
face, but the language itself was challenging. In fact, | was
probably a victim of my own training and experience, all
geared towards “traditional” programming languages and
techniques.

After a few days of playing around, [ began to'gettesults.

(continued)
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{ started to define some data structures and the methods
needed to store and retrieve their information. The more
I worked. the more potential | saw. Indeed, some of my
long-term projects dealing with modeling large systems
may be better implemented in Methods/Smalltalk than in
any other languages with which I'm familiar.

My main difficulty with Methods was getting it to do
something quickly. This was not an inherent problem with
Methods; | had three handicaps: lack of documentation,
lack of graphics and real numbers in my prerelease ver-
sion (most of the examples in Smalltalk-80 books involve
one or the other), and, of course, my own lack of familiarity

Part 2: . . .but

with object-oriented languages. None of these handicaps
should remain when Methods is commercially released
(probably by the time you read this).

The bottom line is that Methods is a legitimate object-
oriented development system, running on widely available,
standard hardware. Since it is a departure from traditional
programming environments, you will need complete, clear
documentation to avoid frustration. How Digitalk ad-
dresses that issue remains to be seen. A more complete
evaluation will have to await the release of the final prod-
uct; nonetheless, anyone with an interest in object-oriented
languages should take a close look at Methods.

is it Smalltalk?

BY ToM YONKMAN

methods is a complete software-development
system, with an editor. compiler, executor, and debugger
all in a multiwindow environment. Methods does not re-
quire a linker or a loader.

The language is similar to Smalltalk-80 (see Smalltalk-80:
The Language and lts Implementation by Adele Goldberg and
David Robson, AddisonWesley, 1983). The syntaxes of the
languages are identical except for characters that don't
exist in the IBM PC character set. On the basis of limited
testing, the semantics of Methods (what the functions do)
also seem identical to those in Smalltalk-80. The user in-
terface is similar to that of Smalltalk-80; differences owe
to the space limitations of the 80-column by 25-line char-
acter screen and to the memory limitations of the IBM PC.

Methods provides the standard System Transcript, Work-
space, Class Hierarchy Browser, Class Browser, Inspector,
and Walkback (Backtrace) windows. Multiple instances of
each window ('views" in Methods and Smalltalk jargon)
can appear on the screen. The Walkback window traces
the sequence of operations that led to an error state. The
System Transcript window displays messages for the user.
Workspace is a general utility window for editing text and
sending messages to objects (i.e., executing programs).

The Browsers look at the existing hierarchy of classes,
the message names of existing classes, and the definitions
of existing methods. You can add or delete classes, edit
a class's definition, protocol, or redefine its methods. The
Browsers can access the Methods system in its entirety.
You can see how the system developers do certain opera-
tions, and you can copy any statements you like, paste
them into your own methods, or modify them. The Inspec-
tor allows you to view or change the current values of in-

Tom Yonkman is a member of the technical staff of VERAC Inc.,
San Diego, CA. He has been developing object-oriented software ap-
plications using Flavors for several years. He can be reached at 4182
Camino Islay, San Diego, CA 92122.
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stance variables. Menu commands are provided so you
can find all the senders and implementors of a specified
method. These are very useful, given the inheritance
mechanism of Methods.

You use Methods by sending messages to objects that
perform some operation and return the result. If there is
no class of objects with the capabilities you need, you can
define new classes and associated protocols (message
names and methods). Or you can edit existing methods
or add new methods to existing classes. In any case, you
are always interacting with the Methods system—a similari-
ty this language shares with BASIC, LISP, and FORTH,
among other highly interactive systems. Methods does not
provide a System Workspace with templates for commonly
used expressions, which would be a useful feature for
users not yet familiar with the program.

The process of developing capabilities will involve
testing your new methods. You do this by creating a new
instance of your class, sending it a message, observing
the response, and fixing the method if the response is in-
correct. To fix the method, you select a Class Browser win-
dow, edit and recompile, select the Workspace where the
message was sent, resend the message, etc.

While I know that | used a prerelease version of
methods, | do have a "wish list” for the language. For ex-
ample, it would be nice if more data were kept in memory
at one time, so that browsing back and forth didn't require
reloading the same source code as often. The designers
may have traded memory for speed. |1 would also have
preferred easier selection among panes of a window and
among all windows. For example, a function key could
cycle among the two most recently selected panes/win-
dows or among the n most recently selected.

Despite the limitations of Methods, someone who
becomes proficient with it should have no trouble with
a "real” Smalltalk-80 system (like the Tektronix 4404). Best
of all, you don't need to pay $15.000 to use Methods. m



SMALLTALK-PC

BY CHRISTOPHER MACIE

Obijected-oriented software on the Apple 11
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malltalk bridges the gap between human and computer problem-solving logic.
Essentially, programming is the process of creating a model of an activity or
thought process. In traditional programming languages a small change in a
problem can require a large change in the program code (owing to the lan-
guages firm bases in machine representation). And many languages involve
special, often particularistic, sets of skills. Higher-level programming languages
are simply higher-level abstractions from machine logic.

Smalltalk. on the other hand, starts with an object-oriented model of prob-
lem-solving logic and deals with the machine logic internally and automatically.
Where other languages need guiding constructs like “structured programming”
to help control the complexity of machine representation, Smalltalk proceeds
along more natural intuitive lines. And. as the needs of the Smalltalk user
change, applications are easy to modify and maintain.

When 1 first saw Adele Goldberg demonstrate Smalltalk-72 at Xerox PARC
in 1976, other programming languages and environments suddenly seemed
obsolete. Between 1976 and 198l, | studied Smalltalk, applying its principles
in new projects, and | decided that a full implementation would never work
on the minicomputers then available.

But then the Apple Il came along, with eXtendable architecture and a
memory-mapped screen. When BYTE published the Smalltalk issue in August
1981, memory-extension cards were becoming available, and various game-
paddle devices could simulate the functions of a mouse. The Apple 11 had
become a candidate for Smalltalk experimentation. Smalltalk-80, the Xerox
standard, had advanced and refined the Smalltalk concepts, but it seemed
out of reach for the Apple II. Nonetheless, | began my own Smalltalk implemen-
tation on the basis of reverse engineering (see references 1 and 2).

SMALLTALK FOR LOW-COST PERSONAL COMPUTERS

| developed Smalltalk-PC to provide users with access to object-oriented pro+
gramming on hardware systems like the Apple 1l and IBM PC. The language
is intended for system designers and applications programmers who want a
head start in object-oriented programming and for sophisticated users and
programmers, especially those working with highly dynamic applications in-
volving frequent reprogramming. Although Smalltalk-PC differs in several
respects from Smalltalk-80. the general flexibility of the Smalltalk language
will facilitate communication between the two.

Smalltalk-80 is written to such a deep level that it requires extraordinary
processor power to perform adequately. Smalltalk-PC simplifies the hardware
requirements by placing the entire system (which can be extended) in about
60K bytes of RAM (random-access read/write memory), using mass storage

(continued)
Christopher Macie (1255 Post St. #625, Box 138, San Francisco, CA 94109) is a software-
systems designer. He has a B.A. in music and humanities from Stanford University and an
M.A. in music history from the University of California at Berkeley. His interest in Smalltalk
evolved from his efforts with the classical pipe organ and then with electronic music.

MAY 1985 ¢ BYTE 55




( AR Figure 1: The overall
! structure of the Smalltalk-
PC system. The virtual
image drives the virtual
machive. The initial image
implements the dictionary,
user interface, and language

INITIAL IMAGE

VIRTUAL IMAGE

USER EXTENSIONS

systerns.
PRIMITIVES 1 OBJECT-MODULES | coMPILED~METHODS
{VIRTUAL MACHINE} {OBJECTS) (OBJELTS)
METHOD-10 /
[ METHOD TABLE ]

SEND: CLASS AND SELECTOR

Figure 2: Unified message sending to the different
method-implementation types. Message sends are handled
as lookup feys into the method table, which determines the
implementation type and the path to the method code.

for file 1/O (input/output) and image storage but not for
swapping. In Smalltalk-PC, therefore, the virtual machine
{the lower level written in assembly code) is much larger
than in Smalltalk-80, limiting modifiability at the lower
systems’ levels (such as object and class behavior, the
system-level classes, including céllections, and much of
the user interface), but optimizing performance on the
slower processors. Still, Smalltalk-PC preserves the flex-
ibility of Smalltalk at its higher levels, those of interest to
most personal computer and applications programmers.
Smalltalk-PC embodies “open system” principles but also
allows programmers to protect applications and their users
from the pitfalls of fully open access.

SYSTEM STRUCTURES

Figure 1 shows the overall structure of the Smalltalk-PC
system. The hardware is interfaced by the virtual machine
or kernel system (see figure 3), which implements the class/
object and message-passing machine. The virtual machine
is in turn driven by the virtual image—the fundamental
system classes and objects that implement the object-
oriented modeling environment. The initial image,
delivered with the system, implements the basic environ-
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ment, including the dictionary, user interface, and language
systems. It also contains some toolkit extensions for ap-
plications programming.

Methods can be redefined in the fundamental classes,
as illustrated by the arrow leading from the virtual machine
back to the virtual image. Smalltalk-PC thus preserves the
essential flexibility of Smalltalk, although its speed suf-
fers relative to the default-machine-coded versions when
such methods are interpreted.

The package of modules has entry points for message
sends (with arguments in an active context) and for
message calls (with arguments in registers and internal
global cells). Although the arrows in figure 3 go directly
to modules, all message sends are in fact routed through
the Virtual Environment (VE) module.

As you can see in figure 2, message sends are handled
uniformly as lookup keys into the method table, yielding
a method-ID (identification) whose encoding determines
the implementation type and the path to the method code.
The state of the system—all the data stored and retrieved
as the virtual image—is structured as in figure 4,

THE SMALLTALK-PC LANGUAGE

The language system compiles Smalltalk-PC code into in-
termediate code in compiled methods, interprets it, and
provides support for debugging and error handling. The
language syntax is a modified form of Smalltalk-80 syn-
tax (see reference 3J.

There are three types of language tokens, each distin-
guished by their typography. Those beginning with lower-
case letters represent selectors and context-dependent
variables. Those beginning in uppercase letters but con-
taining at least one lowercase letter signify global variables.
Tokens that are completely in uppercase represent re-
served words and are used for identifiers such as NIL,
TRUE, FALSE, the pseudovariables SELF, SUPER, etc.,
and certain control-selectors that are treated as primitives.

The reserved-word syntax is also used to express an
escape mechanism for encapsulating other “languages”
in method code. This is used, for instance, for symbolic
and hexadecimal representations of Smalltalk-PC inter-
mediate code. Escape syntax is also used to specify a
variety of modes affecting method compilation and ex-
ecution. For instance, visibility layering and error handling
are regulated by class- or method-level run-time modes.

THE CLASS SYSTEM
The Smalltalk-PC class system is structured in a hierarchical
tree from the root class Object and resembles the basic
parts of the Smalltalk-80 class tree. The metaclasses of
Smalltalk-80, however, are not used in Smalltalk-PC, where
class and instance behavior are both accessed through
the class Class.

The class Collection has subclasses for RandomCollec:
tions (Bag. Set. Dictionary) and IndexableCollections, in-



cluding Arrays (Strings, Symbols) and Ordered- or Sorted-
Collections. The class Matrix is a subclass of Indexable-
Collections. There are further subclasses for ByteMatrix
(for WYSIWYG text) and PointerMatrix. These classes allow
for large regular structures without proliferating sub-
obijects.

In creating IndexableCollections, there is an optional vir
tual dynamic-size control that uses an internally main-
tained current end marker. The feature reduces the
amount of allocation/deallocation of objects, which often
change in size.

Other fundamental classes include Undefined (NIL),
Boolean (TRUE, FALSE) and Measure. Measure is similar
to Magnitude in Smalltalk-80 and has subclasses for Char-
acter, SearchKey, and Number (which includes Integers
and Float}. Floating-point numbers are implemented in
BCD (binary-coded decimal) format, with a 7-bit signed
exponent, sign bit, and a 6-byte mantissa (12-digit
precision).

The user interface contains classes representing the de-
vices (Screen, Mouse, and Keyboard), their configurations,
and a variety of window types and components. At the
elemental level are WindowDimensions and Window-
Frames and their components—TitleBars, ScrollBars,
MenuBars, and Corners. Panes include TextPanes, List-
Panes, and LabelValuePanes. PopUpMenus are a vari
ety of ListPanes.

Complex forms are built by combining panes and dimen-
sions or frames. Scanners are combinations of ListPanes
used to scan through hierarchical structures like cate-
gorized dictionaries. Examiners are pairs of coordinated
ListPanes used to examine or edit the state of any ob-
ject. PropertyLists, arrays of LabelValuePanes, display
labeled data or switches.

Windows combine frames and panes with the Director
function to assume the behavior of processes that can be
independently scheduled user tasks that reside in screens
and present data that can be transferred between win-
dows. TextWindows contain workspaces and documents;
they are used in combination with dictionaries (ListWin-
dows and Scanners) to build information trees or plexes.

ClassEditor is a more complex window that combines
LabelValuePanes, ListPanes, and TextPanes for the dis-
play. generation, and modification of class definitions and
methods.

MULTITASKING AND MULTIPLE PROCESSORS
Smalltalk-PC provides run-time scheduling and multitask-
ing, allowing multiple active processes to compute simul-
taneously. The basic system classes furnish multilevel
scheduling, queue handling, and semaphores for syn-
chronization.

A variant of Smalltalk-PC, called Smalltalk-Mate, will run
on multiple-processor hardware systems, including the
Apple Il and IBM PC with added processor cards, as well

as newer machines with multiple processors on the
motherboard. Smalltalk-Mate furnishes an interface to sup-
port multiple processing on a single-object memory or
synchronization between different images and even be-
tween Smalltalk and other language systems. This capabili-
ty allows Smalltalk-PC to run coresident with the p-System
and MS-DOS, among others. Users can therefore take ad-
vantage of both preexisting software and the special
strengths of Smalltalk. ‘

RUNNING SMALLTALK-PC

The Smalltalk-PC boot disk contains the virtual-machine

program and a prerun configuration routine that allows
(continued)

MAY 1985 « BYTE 157



the user to specify the current hardware configuration—
mouse, screen, extended-memory types, and slots. A set
configuration can be saved for future booting. A second
disk loads the initial virtual image, which requires a
minimum of 256K bytes of RAM. It is possible to configure
additional RAM from within the system, but saving and
loading extended virtual images may require multiple
disks.

The initial image (see photo 1) displays the system
screen, a logo, and elementary instructions. The system
screen provides entry to the rest of the system through
a pop-up menu that accesses a dictionary of system-task
windows and the user-project screens.

THE USER INTERFACE

In the default user-interface configuration, the middle
mouse button (or the one on the right on a two-button
mouse) invokes a pop-up menu. Moving the mouse
through the menu with the button depressed changes en-
tries to inverse video. Releasing the button at a dictionary
entry schedules and runs the process associated with that
entry. Usually a framed window then appears. Data
elements or ranges in a window or its frame are selected
by clicking or dragging the button on the left. Pop-up
menus, usually in combination with a data selection, in-
voke actions. Pop-up menus at the frame of a window of-
fer the functions common to all windows—closing, posi-
tioning, and growing. Pop-up menus within the frame con-
tain functions specific to the type of the window.

Photo |: The Smalltalk-PC initial screen. This picture shows a
text window with which instructions displayed on the screen can
be modified. The selected text (inverse) is about to be captured for
copying by means of the edit pop-up menu.

A project screen is a window that fills the whole screen,
has no frame, and behaves much like the system screen,
but contains a user-defined environment.

The fundamental pane and window types include op-
tions to configure the user interface according to personal
preferences. For example, action selection can appear in
PopUpMenus (as in later Xerox Smalltalks), in MenuBars
at the top of the screen {as in the Lisa or Macintosh), or
at the bottom {(as in Visi On); TitleBars can appear at the
top or bottom; ScrollBars can appear at the top, bottom,
left, or right.

The user can configure the mouse to deliver the select.
pop-up. execute {or do-it), and help functions from any
choice of buttons (1, 2. 3. or simultaneous combinations).

The user can also configure key assignments for cursor
and button control and assign up to 10 special-function
keys as either soft interrupts that result in running pro-
cesses or as pollable switches.

‘SYSTEM FEATURES

The task windows residing in the system screen provide
interactive settings for dealing with system resources. One
task window, for example, permits the reconfiguration of
hardware and software features.

You can use Scanner windows to look around in hierar-
chically categorized dictionaries, and you can use an Ex-
aminer window to investigate the state of any object. For
example, by nesting Scanner and Examiner windows, vir-
tually anything in the system can be reached and viewed

i
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Photo 2: A sampling of Smalltalk-PC windows. There is a
scanner in the upper left showing class categories (left pane) and
their classes (right pane). There is a form of class editor in the
lower right. In the lower left is a text window. and in the upper
right is a list, out of which the scanner was called. The two-line
inverse window in top center is the pop-up menu of the screen
(mouse button 2 is being held).
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oolkits are used in Smalltalk-PC to implement
word processing, database processing, and spreadsheets.

in detail (the open-system concept).

A special window form supports the viewing, modify-
ing. and adding of classes. Together with general-purpose
workspaces and tracing and error windows, this special
window form constitutes the programming environment.
Photo 2 shows a screen full of typical windows.

You can create a project screen, which can be filled with
task windows usually related by some application concept.
Project screens use the same general tools as the system
screen, including class programming, and you can install
tools developed in a project screen in the system screen.

At almost any time, you can invoke a system task to save
the current state of the virtual image on disk or to replace
the current image by reading another. Alternatively. invok-
ing automatic saving could periodically back up the sys-
tem. An internal file and directory system provides file
storage and retrieval on a special Smalltalk-PC disk for-
mat. Smalltalk-PC supports reading and writing of files in
other formats, like Apple DOS, CP/M, MS-DOS., and the
p-System.

For applications that do not need the full flexibility of
the Smalltalk-PC environment, project screens can lock in
specific tasks in much the same way as standard applica-
tions packages. Moreover, a feature called “visibility layer-
ing” can lock dictionaries at specific levels to prevent ac-
cess beyond the scope of an application, and a special
error-report control feature with a similarly layered struc-
ture can inhibit error messages from advanced system
levels. These features are provided to protect application
models from accidental disruption. but programmers
could also use them to offer a degree of user program-
mability appropriate to the application, without requiring
the user to master the full Smalltalk environment.

SMALLTALK -PC TOOLKITS

“Toolkits” are generalized, modular functions that support
a family of application-oriented tasks. They are the best
approach to applications programming in Smalltalk. in
principle, they are extendable to other tasks, and they are
used in Smalltalk-PC to implement word processing,
database processing, and spreadsheets.

The word-processing toolkit has document windows pro-
viding page, margin, header, and other formatting con-
trols. The database-processing toolkit has extensions to
interface relational database functions to hard-disk- and
network-based information systems.

Spreadsheet representation uses Smalltalk’'s obiject
orientation to allow creation and maintenance of complex
document forms whose elements are produced by ar-
bitrarily complex processes. The capability called “Active

Data Modeling” services documents (text, charts, tables,
etc.) whose contents are produced by information struc-
tures that can be viewed and manipulated at various levels
of abstraction.

This spreadsheet format is free-form rather than a matrix
of cells, and the order of evaluation is determined freely
rather than by rows or columns. Data elements repre-
sented in the final Jocument are not copied literally but
remain linked to their source objects or processes. The
data models therefore remain “active” in that they
dynamically reflect changes from anywhere in the under-
lying structure.

IMPLEMENTATION ASPECTS

Methods implemented in machine code are important for
the development of efficient application toolkits. These
“object modules” can be compiled from a high-level lan-
guage (for portability) and are installed into the virtual
image as objects.

The coding of object modules uses table-pointed name
strings to refer to system objects, both externally (other
objects) and internally (the module itself and its entry
points). An automatic installation procedure changes the
string pointers to object identifiers of Smalltalk-PC sym-
bols, binding the module into the virtual image. With this
feature, interpreted Smalltalk code can be used for de-
velopment, flexibility, and high-level control, and use of
optimized machine code at strategic points can improve
performance.

Smalltalk-PC does not run under a host operating sys-
tem but drives the hardware directly from the virtual
machine (VM), about 95 percent of which is portable
across systems with the same microprocessor. The other
5 percent consists of the screen, keyboard, mouse, and
virtual-memory management tailored to each host system.
The system image (including user extensions and applica-
tions) is, in principle, portable across any system.

The memory system is fully object-oriented and supports
up to 254 classes and 30K-byte objects in up to 4 mega-
bytes of resident RAM. (IBS in West Germany and Legend
Industries build 1-megabyte single-slot cards for the Apple
11) The object-memory system is largely derived from the
OOZE system (see reference 4) but abandons those
aspects directed at optimizing object swapping from disk.
Reference counting is used to manage virtual memory,
which is treated in 64K-byte segments to make scattered
free space compact.

Obiject identifiers are used as direct indexes into a table
containing virtual addresses and flags. Message lookup

(continued)
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is done by hashing the class code and message selector
into another large table.

The VM routines are optimized and shared to conserve
space in main memory. Both the data-structure (collection)
primitives and many of the user-interface primitives have
a range of types and options specially encoded in their
object structures, providing flexibility while conserving
resources like space and classes.

Given the VM support for matrices as a form of collec-
tion, another technique to conserve object identifiers and
to facilitate exploitation of the large virtual memory is to
encourage the use of larger objects with complex but
regular structures. The implementation of a matrix can
then be a single object rather than an array containing
additional array objects for each row. Otherwise, it would
be possible to use up the object identifiers with a large
portion of memory unused.

HARDWARE

I am implementing the Smalltalk-PC virtual machine for
the 6502, 8088/8086, and 68000 microprocessors. The
first version runs on Apple Il-type systems (Apple 1+, lle,
and compatible systems) with at least 80-column capabili-
ty, an uppercase and lowercase keyboard, a 48K-byte
motherboard RAM, one floppy-disk drive, and 256K bytes
of memory on RAM card(s). (The Basis Computer BAS
RAM, Legend Industries S'Card, the Synetix Flashcard,
the BAM-128 from Mikrotek, the Saturn/Titan card, and

the RAM cards from IBS are supported.)

The 8088/8086 versions (IBM-class systems) require one
floppy-disk drive and 256K bytes of memory. The 68000
version is currently installed on a new system from the
German manufacturer, Triumph-Adler.

Apple II graphics resolution is inadequate for 80-column
text displays, so my first version of Smalltalk-PC used a
memory-mapped 24-line by 80-column alphanumeric for-
mat rather than bit-mapped graphics. The choice helps
performance (bit-mapped graphics are known to consume
up to 50 percent of raw processing power), and adequately
supports windowing, menus, and mouse control.

A medium-resolution mouse with at least two (preferably
three) buttons is a necessity (Smalltalk-PC currently sup-
ports DePraz, Logitech, Mouse-House, Rikei Oku-MS mice
with parallel interfaces, and the MSC serial mouse), al-
though the pointing function is available through the key-
board. The minimum hardware configuration for the Apple
I+ would include a Legend S'Card, a PlA-card for the
mouse, and an 80-column card. m
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PROGRAMMING LANGUAGE
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An introduction to object-oriented programming

dieresssnssre

160 BYTE « MAY 1988

uring the past year. we have used Smalltalk for application prototyping and
system-software development. For us, Smalltalk simplifies programming and
is fun. On the other hand, Smalltalk’s new terminology and concepts general-
ly complicate learning of the language, especially for experienced program-
mers (including ourselves). In this article we have attempted to demystify
Smalltalk by relating it to other languages and by solving a moderately dif-
ficult problem in what we think is a straightforward and readable way.
Most people perceive Smalltalk as a “Macintosh-like" user interface with
windows, mice, and bit-mapped graphics, but the Smalltalk group at Xerox
PARC actually pioneered and blended together several technologies, including
raster graphics, integrated environments, and object-oriented programming.



The last of these is our main concern.

Like FORTH, Smalltalk's core is small but its vocabulary
can be extended. Like LISP, it has automatic memory man-
agement and capabilities for manipulating arbitrary data
structures. Like Modula-2 and Ada, it encapsulates abstract
data types (in objects).

The Smalltalk developers solved several interesting prob-
lems in graphics, text processing, simulation, and concur-
rency. Therefore, simply by reading Smalltalk programs,
you may improve your programming ability in other lan-
guages. Fred Masterson has suggested that simplicity.
power, compatibility, and cognitive richness are key at-
tributes in a programming language (see reference 1). Ex-
cept for Smalltalk, we don't know of a language that has
all of these attributes while also being a practical tool for
solving a wide range of problem types.

Smalltalk is well suited to rapid prototyping, the con-
struction of software models that explore both the prob-
lem and its solution. This is especially important in interac-
tive applications where perceptions of the problem can
change after seeing a prototype solution (see reference
2). (Of course. a good programming environment is a big
help here, too)

A CLOSER LOOK AT OBJECTS
The Smalltalk-80 programming language (see references
3 and 4) is object-oriented in that all data is contained
in record structures called objects. For translations of
Smalltalk terminology, see table 1. The individually accessi-
ble components of an object (i.e.. the fields of the record)
are called instance variables, which either contain integer
values in the range O to 255 or contain object identifiers.
Instance variables can be both named and indexed. For
example,

1. An object of class Point has named instance variables
x and y, which identify the coordinates of the point. A
point has no indexed instance variables.

2. An object of class Array contains only indexed instance
variables. These are identified with the integers | through
the number of instance variables in the array:

3. An object of class Set has indexed instance variables
and a single named instance variable tally, which totals
the number of indexed instance variables that are not nil
{the name for the special undefined object).

Objects are simpler than Pascal record structures in that
either they contain all integer values or they contain all
identifier values. Objects with integer instance variables
define elementary data values like numbers and strings.
Objects with identifier instance variables consist of
pointers to other objects. The pointers organize the
universe of all objects into a single directed-graph struc-
ture. Like a pointer value in Pascal, an identifier dis-
tinguishes each object.

Obijects are “self-describing.’ They include information

Table 1; Some Smalltalk terminology translations.

Method______ a function definition
Message : the invocation of a method, ie.,
a function call
Protocol the specification of how a message
is sent to a method,
including the method name
and parameters
Object a record of fields
Instance Variable .. a field of a record
Class a record type and all the functions

that may be applied to the
record type

defining their size (number of instance variables) and the
class to which they belong. Computing in Smalltalk in-
volves changing the instance variables of existing objects.
creating new objects, and destroying objects (turning them
into “garbage”) by removing them from the graph struc-
ture. (See the text box on page 162 for a summary of
Smalltalk statements.) The Smalltalk system automatically
reclaims space for garbage obijects.

Classes are the program modules of Smalltalk. Like the
“abstract data types’ provided by the modules of
Modula-2 and the packages of Ada, a class specifies the
instance variables contained in the objects of the class
and the methods (functions) that operate on the objects.
The internal details of an object are not visible from
methods outside its class; therefore you cannot directly
access its instance variables. Instead, you send a message
to (invoke a function on) the object requesting the desired
information.

Smalltalk classes are organizedinto a hierarchy with the
class Obiject at the top. Superclasses are more generic;
subclasses are more specialized. A class inherits the
named instance variables and methods of its superclasses.
Consider, for example, part of the Smalltalk hierarchy for
class Magnitude:

Magnitude
Character
Date
Time
Number
Float
Fraction
Integer
{continued)
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The generic class Magnitude contains methods for com-
puting maximums and minimums in terms of comparison
operators. The subclasses define more specialized func-
tions, like doing the comparisons. Inheritance is a power-
ful abstraction technique that allows software to be
reusable (see reference 5).

Inheritance is supported by “run-time binding the
dynamic determination (based on the class of the receiver,
the object to which the message is sent) of which method
responds to a message. Consider the method. imple-
mented in class Magnitude, for taking the maximum of
two magnitudes:

max: aMagnitude
self < aMagnitude
ifTrue: [~ aMagnitude]
ifFalse: [~ self]

This generic method works for operands of any subclass
of Magnitude if the subclass implements the “less-than”
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1<) method. The class of self (the receiver of less-than)
determines the choice of which less-than method to use.
Thus we can take the maximum of two dates or two frac-
tions, even though the max: method is not defined in
either the date or fraction classes. Therefore the code
works for operands that exhibit a generic behavior (here,
comparing less-than), regardless of the details of the cal-
culation.

SMALLTALK SYNTAX AND SEMANTICS

The syntax of Smalltalk methods has three parts: the
message pattern, temporary variables, and statements.
The message pattern defines the method name, method
arguments, and the syntax for invoking the method with
a message. Temporary variables are the method's local
variables. Instance variables, method arguments, and
global variables are the other variables accessible within
a method. Global variables begin with uppercase letters.
The others begin with lowercase letters.




he syntax of Smalltalk methods has three parts:
the message pattern, temporary variables, and statements.

~ A block. the part of a method enclosed in square
brackets, is an object even though it represents execut-
able code. Therefore, it is possible to assign a block to
a variable or pass it as a message argument. The follow-
ing example uses a block argument in a message to im-
plement control structures:

[inputStream atEnd]
whileFalse:
[outputStream nextPut: input Stream next]

The message whileFalse: is sent to the first block: the sec-
ond block is an argument that will execute repeatedly until
the first block returns true. If inputStream is of class Read-
Stream and outputStream is of class WriteStream, all the
characters in inputStream will be copied to outputStream.
(See references 3 and 4 for a complete description of con-
trol structures and blocks:)

SMALLTALK SYSTEM CLASSES

The Smalltalk language is a simple expandable core. The
system is the core extended with several classes, including
Collection, Stream, Magnitude, DisplayObject, Point, and
Rectangle. (For a full discussion, see reference 4.)

Collection classes implement arrays. sets, dictionaries,
and linked lists using common protocols for data-structure
access. Stream classes implement external files as a se-
quence of randomly addressable bytes and, again with
common protocols, streaming over arbitrary collections
of internal objects. The Magnitude classes provide exten-
sive facilities for date, time, and numeric calculations. The
DisplayObject classes implement the representation and
manipulation of graphical images (which are supported
by classes Point and Rectangle, used respectively for rep-
resenting graphical positions and areas).

In our example (which follows), we use system classes
Set, Dictionary, and FileStream. Class Collection, of which
Set is a subclass, allows its subclasses to create new col-
lections, to add and delete collection elements, and to
iterate over the elements of a collection while a block ex-
ecutes for each element. Instances of Set are efficiently
searchable containers of unordered elements, which may
not be duplicated.

Dictionary, a subclass of class Set, looks up values based
on keys. An instance of class Dictionary associates pairs
of keys and related values. Keys in a dictionary are unique,

The class Dictionary method at: aKey ifAbsent: aBlock
returns the associated value if there is an entry in the dic-
tionary with key equal to argument aKey. Otherwise the
argument aBlock executes and determines the result of
the at:ifAbsent: message. Consider

employees at: employeeNumber ifAbsent: [nil]

If employees contains a dictionary where each key is a
number representing an employee’s number and each
value is an object representing all employee data, then
the example message returns nil if the employee is not
in the dictionary. Otherwise the employee obiject is
returned.

The class Dictionary method at: aKey put: aValue places
an entry for the pair aKey, avalue into the dictionary. This
message always returns aValue as the result. For exam-
ple. the message

employees at: employeeNumber put: employeeData

adds a value employeeData for the key employeeNumber
to the dictionary employees.

The class Dictionary method do: aOneArgumentBlock
iterates over the elements in the dictionary. The argument
block is evaluated once for the value part of every key/
value pair in the dictionary. In the next example,
employees do: [:employee |

employee site = localSite

ifTrue: [localEmployees add: employee]]

the message do: is sent to the dictionary employees with
the block as argument. The block is executed once for
each employee and builds a collection of local employees.

A SMALLTALK EXAMPLE—

A DOCUMENT RETRIEVAL SYSTEM

Our Smalltalk example, which will run under Methods (see
“Methods: A Preliminary Look” by Bruce Webster and Tom
Yonkman, page 152) is a new class Wordindex, a simple
document-retrieval system. An instance of WordIndex
allows the retrieval of a list of all documents that contain
a group of words. For example it could request a list of
candidates whose résumés contain the words UNIX,
68000, and C.

Our system maintains documents as ASCI| files, one file
per document. Queries that supply a list of words get back
the names of all the documents that contain all the words.
An instance of class WordIndex contains the document
database for one application or category of documents.
We have used classes Collection and Stream and their sub-
classes. Class WordIndex has instance variables docu-
ments, words, and noiseWords.

Instance variable documents contains a set of strings
that identify the documents by their file pathnames. In-
stance variable words contains a dictionary representing
the words in all documents. Each key is a word repre-

(continued)
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sented as a string; the associated value is a set of all the
documents that contain the word. Instance variable
noiseWords contains a set of noise words, which reduce
the size of the database. A word will not be entered in
the words dictionary if it is included in the set of noise
words.

The message addDocument: adds a document to the
database by scanning the document as an instance of class
FileStream. The message nextWord is sent repeatedly to
the file stream to extract the next word as a string. Each
word is entered into the words dictionary with the asso-
ciated document included in the set of documents for the
word.

The locateDocuments: message performs database
queries with a collection of words as an argument. Each
word is looked up in the words dictionary. The query
returns a sorted collection of all documents appearing
with all words.

The complete implementation of class Wordindex con-
tains the following eight methods.

The method initialize initializes an instance of Wordindex
by assigning empty sets to instance variables documents
and noiseWords and an empty dictionary to instance
variable words.

initialize
“Initialize the instancé variables
of the Wordindex”
documents; = Set new.
words ;= Dictionary new.
noiseWords : = Set new

(Note: The symbol : = replaces the "+, the conventional
Smalltalk-80 notation.)

The addDocument: aDocument method adds the words
in aDocument to the receiver word index. The method
first tests if aDocument, the file pathname of the docu-
ment, is already in the set of documents. If so, remove-
Document: deletes the old version of the document.
Directory Disk then opens the file, and a file stream on
the file is assigned to temporary variable wordStream. The
document name is added to the set of documents (in-
stance variable documents). The while loop does the
major work of the method. The next word, obtained as
a string from the file stream, is converted to lowercase
and added to the dictionary with the message add-
Word:for:.

addDocument: aDocument
‘Add all words in aDocument to word Dictionary”
| aWord wordStream |
(documents includes: aDocument)
ifTrue: [self removeDocument: aDocument].
wordStream : = Disk file: aDocument.
documents add: aDocument.
[(aWord : = wordStream nextWord) == nil]
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whileFalse: [
self addWord: aWord asLowerCase for: aDocument].
wordStream close

The addWord: aWord for: aDocument method records
aWord if it appears in aDocument unless aWord is a noise
word. If the word is not in the dictionary, the word and
an empty set are entered. Finally, aDocument is added
to the set of documents for the word. Note that we are
able to deal simply with exceptional conditions by sup-
plying a block of code in the atiifAbsent: message.

addWord: aWord for: aDocument
*Add aWord to aDocument if it is
not a noise word"
(noiseWords includes: aWord) ifTrue: [~ nil].
(words at; aWord ifAbsent: [words at: aWord put: (Set new)))
add: aDocument]

The locateDocuments: aWordList method queries the
database. Given a collection of words in aWordList, it
returns a sorted collection of all the documents that con-
tain all the words. Note that aWordList can be any kind
of collection, eg.. Array, Bag. LinkedList. The select: mes-
sage described earlier under Sets continually removes
documents that do not contain all words in aWordlist from
a temporary variable, answer, which starts as the set of
all documents,

locateDocuments: aWwordList
“Answer a SortedCollection of all documents
containing all words in aWordList"
| answer |
answer := documents.,  “start with all documents”
aWordList do: [:aWord|  ‘iterate over words”
answer : = answer select: [:aDoc]
(words at: aWord asLowerCase ifAbsent: [#()])
includes: aDoc]].
“answer asSortedCollection

The string addNoiseWord: aWord method adds aword
to the set of noise words.

addNoiseWord: aWord
‘Add aWord string to noise words”
noiseWords add: aWord

The removeNoiseWord: aWord method removes aWord
from the set of noise words. If aWord is not a noise word,
nothing happens.

removeNoiseWord: aWord
“Remove aWord string from noise words”
noiseWords remove: aWord ifAbsent: []

The removeDocument: aDocument method scans the
words dictionary to remove from every set all occurrences
of aDocument. (Note that a set can have only a single oc-
currence of a document. This code also works for bags,



which can have multiple-occurrences) Finally, the message
removeUnusedWords is sent to the word index to remove
dictionary words with empty document sets.

removeDocument: aDocument j
“Remove aDocument from all words that contain it.
If a word has no documents, remove it"
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newWords : = Dictionary new.
words associationsDo: [:anAssoc |
anAssoc value isEmpty
ifFalse: [newWords add: anAssoc]].
words : = newWords

For an example of class WordIndex. we have treated the
sections of this paper (the article itself. the table, the text
box, and the list of references) as separate documents.
First we make the index:

Articlelndex : =
Then we add the figures to it:

#(article'’ table' textbox' ‘reflist)
do: [:section | Articlelndex addDocument: section]

Wordlndex new initialize.

The query

Articlelndex locateDocuments: # (‘Smalltalk’ ‘argument)
returns the list

article textbox

Smalltalk is powerful, simple, and fun. Because object-
oriented programming may be new to you, it may not
seem simple at first. We hope this article helps to show
that it is. Now that Smalltalk is available for popular micro-
computers, a lot more of us can experience the fun.m
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HFENDLY SERVICE AT A FRIENDLY PRICE

Fnendlu Computer Center, Inc.
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For Sama Day Snipment

1381 Coney Island Avenur: Brooklyn New York 11240

PRINTERS SPECIAL!
OKIDATA

TOSHIBA
New Toshiba-1340 . ...... 690.00
Toshiba-1351........... 1249.00
Juki

Juki-6100 ... .

Juki-6300 . ...l
Juk| Tractor 6100 .

New Gemin SG Serjes ...... Call

This Month's Speclal
Kensington Masterpiece

DISK DRIVES-FOR I1BM

Teac % ht. DS/D0. ......... 149
Rana 2000 1BM ............. 148
ADD ON BOARDS

FOR IBM

AST Six Pack Plus 64K ... 248.00
Quadram Expanded Quadboard
WS4 K g s T o P A 25000
Hercules Graphics Board . 31800
Hercules Color Card wlParaIIeI
Port . 178.00
Koafa Speed Key Syslem 149.00
Mouse Systems Mouse w/Mouse
w/P.C. Painl and Menue . . 158.00
Hayden Saragon (il Chess. 34.80
Microsoft Flight Si 113790

gg?g }gg g ;g “Microtine 84-200 C.P.S. . .. 868.00
1550 120 CP.S - Microline 82-120 C.P.S. . .. 226.00
8600 180 CPS.. Microline 92............. 359.00
Microline 92 w/Mac
F ‘OWPSTARWRITEH 340.00 Compatible . ... 45800
at020. 4700 Microline93............. 580.00
SUPER SPEGIAI.S'

Compare our Service

and Price.
Any product not listed?
If you don’t see it in our 7

ad, call us.

1-800-258-5805

MODEMS

Hayes 12008 IBM
Hayes 1200 RS232 ..
Hayes 300 RS232 ..
Micromoden IIE

HAYES 300 - for lic

New Hayes 2400 ...... ... CAll
PRENTICE POPCOM

1200 External ..... ... 34800
120 Internal 32000
Compuserve Starter Kit ... 28.95
The Source Slarter Kil .. .. CALL

Grappler Buiferd Plus 16K
wicable ...... ol 2oddh - 14000

Hayden Savagon Il for Mac 39.90
Oe Base Il . 340
Framework H

SYMPHONY .............. LL
Star Acounting Pannev 2.7400
Wordstar 2000. . 24000

LETTER QUALITY PRINTERS
ONE TIME SPECIAL! LIMITED QuANTHTY
C.ITOH — Leading Edge 25 cps

15" Daisy Wheel $449 (YEMR,

WARRARTY
C.ITOH Tractor. ... IZQM

Peripherais by Appie
Apple Drive lic
Apple llc Mouse with

PAINta . S bt 380

lnplc e Pro'oulonll Sysiem

e Apple lle 128K Computer

e Apple Dual Disk Drive
wicontrollerjcard.

e Apple Extended 80 column

Display Card.
o Appie Monttor Il - 12" tilt'green
® Pro-Dos Operating System
Special $1439
Apple lic with Monitor and Stand

Mac -Mania Spaclal $975.00
Macintosh 512K with Imagewriter

Spacial $2649
MONITORS
Princeton HX-12 Graphics . 459.00
New Amdek Color 300. ... 268.00
Amdek 310A ... ......... 17500

TAXAN

T11512" Green . ...
T116 12° Amber .....
T127 12" Green I.BM. .... 14
T122 12" Amber IBM.. ...

.. 11800
.12,

210R.G.B. Color ......... 25000

1R e e A s B
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Inquiry 172

MAY 1985 « BYTE

FOR MAIL ORDERS: Send Money Order, Certilied Check, Mastercard. VISA gladly accepted. Add estimated price for
shipping. handling and insurance. WE WILL SHIP ORDERS AT THE ADVERTISED PAICES GUARANTEED UNTIL APAR 30 %5
Appie la a roglateced tracemark o) Apple Compuler, Inc. IBM In & regiaterad trademark of Intemnational Business Machines..

ograz (800) 258-5805

FORINFORMATION CaLl

(718) 252-9737

Fnendly Computer Center, Inc.

1981 Coney Iyland Avenug

)

165

Brouklyn New Yurk 11230




MICRO-SCI, A2 Disk Drive, 143K
A2 Controller Card
Hall Height Drive lor lle
Hall Height Drive for lic
RANA, Elite |, 163K, 40 Track
I, 326K, 80 Track
Elite Controller
TEAC, T40 Hall H. Drive, 163K, Diract $ 249
Controller Card for T40 by ComX § 79
T80 Hall Ht Drive, 326K, Double $ 399
Cantroller Card for T80 by Teac $ 85

HARD DISKS

OTHER HARDWARE

CCS8, 7711 or 7710-A Interface, ea. $ 115
CPS/EASTSIDE, Wild Card Il (copler, Il + i) $ 140
COMX, 80 Col. + 64K RAM Card (lle) $ 199

16K RAM Card (ll+), 1 yr td wty  $ 119
HAYES, Mach I/l Joystick (il +/Ite}
KENSINGTON, System Saver Fan $ 90
KEY TRONIC, KB200 Keyboard S 298
KOALA, Muppel Keys

Touch Tablet wiMicro lllustrator {lle/lic) S 125
KRAFT, Joystick (/11 +flle)

Game Paddies (II/l +/lle) s 50
MICROSOFT, 280 Premium Softcard (lle) $ 395
ORANGE MICRO, Grappler Plus (Il +lle} $ 149

Serial Grappler

16K Butfer Board for Grappler Plus $ 99

Bulfered Grappler Plus, 16K $ 239
PCPI, Applicard, 6 MHz, 14 featuras § 375
RH ELECT., Super Fan |l w/surge protector § 89
TITAN, Accelerator lle s 319

128K RAM Card (Il+)

TRACKHOUSE, Numeric Key Pad (Il +/lle) S 149
TG, Select-a-Port

Joystick or Game Paddles, each
VIDEX, UltraTerm (il +/118)

VideoTerm 80 Col. Card (Il +/lle)

PSIO Interface Card

335
$ 379
$ 279
$ 229

WICO, Smartcard (spec. I/l + /lle)

DISKETTES

$ 199

5|KOALA, Mac Vision

* CONROY-LAPQINTE™ DISKETTES #
‘We guarantee these top quality products with our nama.
S YEAR LIMITED WARRANTY. Discounts on orders wo [abels.

10 8a. SSISD, (Apple, etc) 35 Trk, WIFLIP BOX : 12

100 ea. SS/S0, {Apple, etc) 35 Trk
1000 ea. SS/SD, (Apple, elc.) 35 Trk
10 ea. DS/DD, {IBM, H/P) 48 Trk, WIFLIP BOX
100 ea. DS/DD, (IBM, HIF) 48 Trk
1000 ea. DS/DD, {IBM, H/P) 48 Trk
10 ea. DSIDD, 3%" (MAC, HIP) WIFLIP'BOX
50 ea. DSIDD 3%” (MAC, HiP)
100 ea. DS/DD, 3%" (MAC, H/P)
* CONROY-LAPOINTE™ *
IBM PRE-FORMATTED
10 ea, DS/DD, 48 Trk WIFLIP BOX
100 ea, DS/DD, 48 Trk
1000 ea, DS/DD, 48 Trk

99
$ 840
1

SINGLE-SIDED, DOUBLE DENSITY
LIST  CONROY

€DC, 10ea, SS/DD, 40 Trk (Apple, e1c) § 55
100 ea, SS/DD, 40 Trk (Apple, etc) § 550
DYSAN, 10 ea, SS/DD, (Apple, etc. 40
MAXELL, 10 ea, SS/DD, MD1 (Apple) § S5
VERBATIM, 10 83, SS/DD, MDS15-01, (Apple) § 49
DOUBLE-SIDED, DOUBLE DENSIT
CDC, 10 ea, DS/DD, 40 Trk {IBM, HIP)§ 75
100 6a, DS/DD, 40 Trk (IBM, HIP) § 750
DYSAN, 10 ea, DS/DD, (IBM, HP)  $ 69
MAXELL, 10 ea, DS/DD, MD2 (IBM) § 75
VERBATIM, 10 ea, DS/DD, MD34 (IBM) § 84
31" MICRO DISKETTES
CONROY-LAPOINTE, 10 63, DS/DD (MAC, HIP)
MAXELL, 10 ea. SS/DD (MAC, HIP) '§ 60
MEMOREX, 10 6a, SS/DD (MAC, H/P) § 60

VERBATIM, 10 oa, SS/OD (MAC, H/P) § 65

MEMOREX, 10 sa. DS/QD (IBM-AT)
* GENERIK DISKETTES *

1
195

S
35
35

HIGH DENSITY DISKETTES FOR IBM AT
MAXELL, 10 sa. DS/QD (IBM-AT) s 778

S 84§ 54

Top quality, wfiackets. no labats. Quantity discounts.

90 day “No hassle, money back guaranies.”
100 ea. S5/DD, 35 Track (Apple, alc)
250 ea, SS/DD, 35 Track (Apple, elc)
100 ea, DS/DD, 48 Track, (IBM, H/P)
250 ea, DS/DD, 48 Track (IBM, H/P)

CONROY-

80

$ 199
9
$ 229

THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM

Mac 1o Epson Cannsc!lan $ 89
BLUECHIP, Milllonaire, Basron, Tycoon, ea. $§ 50

9 CENTRAL POINT, Copy I Mac or MacTools, ea. § 40

CONROY-LA POINTE, Diskettes, 10pak § 65

50 pak Diskettes $ 325
CONTINENTAL, Home Accountant $ 100
CREATIVE SOLUTIONS, MacForth Level | § 149
{CREIGHTON, Home Pak or Mac Office.ea $§ 39

AMDEK, Color 300 Comp/Audio
5

Mac Spell + $ 99
DESKTOP, 15t Base $ 195
DOW JONES, Market Manager Plus  § 249
EXPERTELLIGENCE, Experlogo § 150
FIRST BYTE, Smoath Talker $ 150
FORETHOUGHT, Fact Finder $ 150
HAYDEN, Sargon m $
{HUMAN EDGE, Sales or Mgmt Edge, ea $ 250

Mind Prober $
INFOCOM, Hitchhiker's Guide
|NNOVATIVE. Flip-n-File, 40
KENSINGTON, Disk Case, 36

s 40
$ 30
$ 0
$ 400
LIVING VIDEOTEXT, Think Tank $ 145
LOTUS, Jazz
MAIN STREET, Filer or Writer, sach
MEGAHAUS, Megaliler

Megaworks or Megamaerge, aach

9
MICROSOFT, Business Pak

Multiplan, Word, or File, aach
MILES, Mac the Knile, v. 1
MONOGRAM Dollars & $ensa
NOVATION, Smancal Plus Modem w/Software § 499
ODESTA, Helix
PENGUIN, Graphics Magician
PROVUE, Overvue
SIMON & SCHUSTER, Typing Tutor 1§ 50
SOFTW. PUBL., PFS: File or Report, 6a § 125
PFS: Flle & Ruport Combo $ 195
SOFTWARE ARTS, T/K Solver $2
STATE OF THE ART, Electronic Checkbook $ 80
STONEWARE, DB Master $ 195
TELOS, File Vision 3 195
WARNER, Desk Organizer $ 149

MODEMS
LIST

ANCHOR, Signalman Mark Xll (IBM} § 399
HAYES, 2400B External Modem (IBM) $ 899
Smartmodem 1200B (IBM) $ 549
Smartcom Il Software (IBM) $ 149
Stack Chronograph {RS-232) $ 249
Stack Smartmodem 300 (RS-232)  § 289
Smartmodem 1200 (AP or IBM) $ 599
Micromudem lle w/Smartcom (AP)  § 329

9
KENSINGTON, Portable Modem, 300 Baud (MAC) $ 140

NOVATION, J-Cat, 300 Baud Modem § 149
ACCESS 1-2:3 12008 Modern+ Crosstalk {IEM) $ 595
Apple Cat N 300 Baud (AP)

212 Apple Cat, 1200 Baud (AP) $ 725
SmartCat Plus w/software (MAC) $ 499

PROMETHEUS, 1200 Standatone Modem $ 495
ProModem 1200 w/software (MAC) $ 549
ProModem 1200A (AP) s 449
ProModem 12008 (I1BM)

QUADRAM, Quadmodem, Internal IBM) S 595
Quadmodem, External, (IBM) $ 695

VENTEL, PC Half Card (1BM) $ 549
1200 Plus, Extarnal (IBM) $ 498
PC 1200, Internal (IBM) $ 498

$ 349
$ 525
$ 599
$ 749
$ 799
$ 179
$ 193

§ 230
$ 785
$ 799

Color 500 Comp/VCR/RGB/Audio
Color 600 Hi Res, RGB/Audio
Color 700 Ultra HI Res, RGB
Color 710 Ultra HI Res, Phos
300G, 12" Green
300A, 12" Amber
310A, 12" Amber, (IBM)
PRINCETON, HX-12, Hi Res, RGB
SR-12, Hi Res, RGB
Scan Doubler for SR-12 $ 248
MAX-12, Amber (monochrome) $ 249
QUADRAM, Amberchroms, 12" Amber § 250
Quadchrome 12" RGB Color $ 6
Quadchrome I, 14" RGB Color $ 550
Quadscresn 17" 9681512 wicable, Hi Res 81995
ZENITH, ZVM122, 12" Amber
ZMV123, 12" Green
ZMV124, 12" Amber
ZMV135, 12" Color

$ 149
$ 200
$ 599

LAPOINTE
CREDI TCARD S
Send me a Convoy-LaPonte ==

NAME

5 LIST  CONROY
0 ASSIMILATION PROC, Turbo Touch $ 129 9

69
39
24
2
14
6!
95
2
66
125
159
80
95
95
31
159
32

25
19

9| STONEWARE, DB Master, v. 4

9
EPSON, RX80- 100 cps/quie! mode/128 typest $ 269
7

5 AMDEK, Amplot II—8 pen, 10x14

ALS, Word or List Handler, ea.

Handler Pak (Word/List/Spell}
APPLIED SOFT TECH., VersaForm
ASHTON-TATE, dBase Il (Reg CP/M 80) $ 495
BPl, Job Cost $ 5

AR, AP, PR or INV, sach
BRODERBUND, Print Shop

Print Shop Graphics Library

Bank St, Writer or Speller, ea

(spacify 1l +lieflic) $ 70

Bank St. Combo (Wrlter & Speller) § 140
CONTINENTAL, GL, AR, AP or PR, ea. § 250
CDEX, for Visicalc, Multiplan, Apple lle, ea. § 60
DOW JONES, Market Manager Plus  $ 249

Market Analyzer or Microscope, ea. $ 349
HAYDEN, Pie Writer (v2.2) $ 150
HOWARD SOFT Tax Preparer for ‘84 laxes $ 250

Kit for Californla $
HUMAN EDGE, Sales or Mgmt Edge, ea. $ 250
LIVING VIDEOTEXT, Think Tank
MECA, Managing Your Money
MEGAHAUS, Megawrlter

Megaworks
MICRO PRO, WordStar

WordStar w/ Starcard

WordStar Professional, 4 Pak

MailMerge, SpellStar, or Starindex, ea

InfoStar and StarCard Combo
MICROSOFT,

Multi-Plan (Ap DOS) $
QUARK, Word Juggler & Lexicheck (lleflic) S |69
SENSIBLE, Sensible Speller
SIERRA/ON-LINE, Homeword S 50

General Manager |l $ 230

Screen Writer I, 2 Pak w/Dictionary $ 130
SOFTWARE PUBL, (specify Il + or Ils for ail)

PFS:File or Write, each

PFS:Graph or Report, sach

$ 125
$ 125

DB Utitity Pak | or ll, sach

UTILI

BEAGLE, GPLE, Alpha Plot or B.Basic,ea § 50
Pronto DOS, Disk Quick, Ap. Mech. or 0. Siver,ea § 30
Full line IN STOCK

BORLAND, Turbo Pascal 55
3 Pak (Pasc Turbo Tut, Toolbox) NEW s 105

CENTRAL POINT Copy Il Plus (bit copier) $ 40
Filer, Utlity & Apple DOS 3.3 $

PRINTERS
DOT MATRIX:

LIST

RX80+ F/T — Irict or tractor
RX100—100 cps/136 col/pin & fr.
FX80+ — 160 cpa/B0 col.
FX100+ — 160 cps/136 col,
JX80—Color Printar, 160 cps.

$
$ 19
CAl

99 C
LQ1500—200 cps DQ & 67 cps LQ 31395 g8
$

Tractor Feed for LQ 1500

4
MANNESMANN-TALLY,

Spirit-80 - 80 cps/BO col.

MT160 - 160 cps/B0 col.

MT180 - 1680 cps/132 col. $1098
OKIDATA, Okimate 20— Color, Hi Res.$ 268

82A - 120 cpsiB0 collpara $ 34

83A -120 cps/132 col/para.

84 -200 cps/136 cpsipara,

92 . 160 cps/BQ colipara.

93 - 160 cps/136 col/para.

2410P - Pacemark/350 cps/para. $2095

9
QUADRAM, Quadjet—Inkjst Color Printer $§ 895
| STARMICRO, SG10 - 120 ¢ps DQ, 3 cps NLQNEW § 299

SG1S - 120 cps DQ, 30 cps NLQ, 16K NEW § 499
SD10 - 180 cps DQ, 40 cps NLQ NEW § 449
SD15 - 160 cps DO, 40 cps NLQ, 16K NEW § 599
SR10 - 200 cps DQ, 50 cps NLQ NEW $ 649
SR15 - 200 cps DA, 50 cps NLQ, 16K NEW § 799
TOSHIBA, Prop. spacing & hi res graphics:
1351—192 cps (DQ} & 100 cps (LQ) $1895
1340—144 cps (DQ) & 54 cps (LQ) $ 995
Bi-dlrectional Tractor Feed $ 195

LETTER-QUAL[TY
JUKI, 6300—40cps/para. S 599

6100— 18 cps/paral3 pilch

TOSHIBA, Prop, spacing & hi-res graphics:
1351—192 cps (DQ) 8100 cps (LQ) $1895
1340—144 cps (DQ) & 54 cps (LQ) $ 995

TTX, 1014—13 cps, para/ser, p & fr, 3p § 499
1114 —same as 1014 w/T&F, 2c & prop. $ 599

PLOTTERS:
$ 899

PRINTER SUPPLIES:

Paper, Ribbons, Daisy Wheels

$1375
$ 750
$ 175

5 § 795
$ 439

$1375
$ 795

$ 365
$ 439

$ 499

CALL

5 |HAYES, Terminal Prog. tor Smartmodem

UTILICO, Essential Data Duplicator Ill § 80
9

9 DOW JONES, Home Budget

B SCARBOROUGH, Mastertype

9
BLUECHIP, Milllonaire, Squire, Barron, ea. $

uUsT  CONROY

PRICE PRICE

$ 128

$ 15
FUNK, Sideways

MICROSOFT, Full Line in Stock

OMEGA, Locksmith 3

PENGUIN, Complete Graphics System Il
Graphics Magician $

PHOENIX, Zoom Gratix

QUALITY, Bag of Tricks

UNITED SWi, ASCIl Express-The Pro $ 130

BEAGLE BROS., Full lina IN STOCK
BRODERBUND, Print Shop
CONTINENTAL, Home Accountant

KOALA, Full ling IN STOCK

MICROSOFT, Typing Tutor Il

MONOGRAM, Dollars & $anse or S.AM., ea
Doilars & $enss for lic

Your Personal Net Worth
SIERRA/ON-LINE, Homeword s
SIMON & SCHUSTER, Typing Tutor Il §

PLUS: BARRONS, CBS, DAVIDSON, EDU-WARE,
HARCOURT, LEARNING CO., TERRAPIN

DATASOFT, Axtec or Zaxxon, each  §
ELECTRONIC ARTS, Sky Fox
Pinball or Music Construction, ea.
HAYDEN, Sargon NI (Chess)
INFOCOM, Zork |, H, or lll, ea
IORIGIN, Ultima 1ll
PENGUIN, Transylvanla
PROFESSIONAL, Trivia Fever
SIERRA/ON-LINE, Uttima Il
SIR-TECH, Wizardry
SUB LOGIC, Flight Simulator Il

PLUS: BRODERBUND, DATAMOST, MUSE,
SIR-TECH, SPINNAKER

'S|RCA, Monitor Cabile

PRINTER INTERFACES
AND BUFFERS

LIST

ARBO, IBM-PC to Para Printer Cable § 60
ASSIM PROC, Mac to Epson Conn I/F § 89
EPSON, Parallel Interface for LQ1500 $ 100
Serlal Interface Board $
MPC, Apple Il UF & Cable for Epson & Gemini §
OKIDATA, Plug’n Play, Tractors, Okigraph. ea. $
ORANGE MICRO, Grappler Plus for Apple § 149
Serial Grappler $ 118
Butfered Grappler Plus, 16K $ 238
$

30
95
50

QUADRAM, Microfazers, ullline IN STOCK

Microfazers 8K, P-P, wicopy 189

ARBO, IBM-PC to Modem Cable 3
IBM-PC 1o Para Printer Cable )
ASTAR, RF Modulator for T.V. {Apple) $
CURTLS, Monitor Extension Cable (IBM) §
3-9' Kayboard Extens. Cable (iBM) $

$

ACCESSORIES

CURTIS, Diamond, 6 outlets, switched $
Emerald , 8 outlats, 6' cord
Ruby, 6 outlets, & cord, filter
Sapphire, 3 outlets, wHilier
EPD, Leman, 6 outlets/wall
Lime, 6 outlets/cord
QOrange, 6 outlats/cord
Peach, 3 outlets/wall
INNOVATIVE, Flip-n-File 50 (disk holder)
KENSINGTON, Masterplece (IBM)
System Saver Fan {Apple)
Printer Stand
NETWORX, Wiretree, 4 outiet, wiitt &surge § 70
Wiretree Plus $ 100
PERFECT DATA, Head Cleaning Kit § 16
PROD TECH INTL, Uninterruptable Power Supply
200 Watts, PC200 for IBM-PC
300 Watts, XT300 for IBM-XT
800 Watts, AT80O lor IBM-AT, 72 ibs.

28EN2BI2888E

credh| appfication form, 50 |
can gel cam discount prices

ADDRESS

STATE

mﬂven ence. $400 Y :
M e 12060 SW Garden Placs, Portiand, OR 972271

/]
MAIL TO:




Inquiry 441 for Apple. Inquiry 442 for IBM Peripherals Inquiry 443 for all others.
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OTHER HARDWARE

LIST  CONROY
PRICE PRICE

COMPUTER SYSTEMS
— Call for Details —

OTHER HARDWARE

LIST  CONROY
PRICE PRICE

* 256K *

256K

360K
Disk Drives
by CDC

90 Day
Limited Warranty
By Us

t'ﬂlllMd Portable,
256K, 2 360K Disk Drives
2D SANYO s

256K, 2 320K Disk Drives
N/
2150,

256K 2 320K Disk Drives,
MS DOS 2.1, 8088 Chip, 2 S/P

HARD DISKS &
TAPE BACKUP

KAMERMAN, Internal 10 mag kit (Magafight 100) S 895
External t0 meg kit
MF-1010, H Disk, tape back, cont, pawer 32295
MAYNARD, Internal 10 mag kit wicon!. (WS1) $1585

$

5 $1 095
$1795
$1150

IMICRO SCIENCE, 10 meg wicontroller § 895 $ 695
QUADRAM, Quaddisks Int. wicontrolier, IN STOCK

RANA, External 10 meg w/controller  $1485
{ Internal 10 meg wicontroller $ 995
TALLGRASS, 12 meg disk, 20 meg tape, intl. $3044

25 meg dlsk 55 meg tape, Intf.

$3660 $3

$1095
$ 795
$2124

FLOPPY DISK DRIVES

CDC, Limited 30 day warranty; Cail for quantity prices
FULL HEIGHT,
HALF HEIGHT,

IBM, Disk Drive Controller Card

MAYNARD, Controller Card w/para part
Controiter Card wiserial port
Sandstar Cont Card (mplsa modulas)

PERFECT DATA. $

BUSINESS

usT
PRICE
$ 695
$ 695
$ 495
$

ASHTON-TATE, Framework
dBase Il
dBase II, (req. PC-DOS & 128K)
Upgrade Il & HI 200
ATI, Training Programs -~ Large Inventory $ 75
BPt, Job Cost Accounting or Inventory, ea. $ 795
General Acctg. AR, AP, or PR, each $ 595
BRODERBUND, Bank St. Writer{PCorJr} § 80
CDEX, Tralning Programs—Large Inventory § 70
CONTINENTAL, Ultrafile (PC) S 195
Tax Advaniage (PC or Jr.)
FCM (Filing, Cataioging, Malllng}{PC) $ 125
Property Management (PC] 495
DATA TRANS., Fontrix NEW $ 125
DOW JONES, Invas\msm Evaluator § 149
Market Manager Plus $ 248
Market Analyzer or Market Microscope $ 349
Spread Sheet Link $ 249
FOX & GELLER, Quickcode tll $ 285
Quickcode or dGraph, each $ 295
dutil. (DOS or CP/MB6)
HARVARD, Total Project Manager
Harvard Project Manager
HAYDEN, Pie Writer
Pie Speller
HOWARDSOFT, Tax Preparer '85
Klt tor California
HUMAN EDGE, Mind Prober (PC or Jr.)
Communications Edge (PC)
Sales Edge
Management Edge
Negotiation Edge
IUS, EasyWriter Il System
EasySpeller ||
GL, AR, AP, OE of INV, each
KENSINGTON, Easy Link Mall Manager
LIFETREE, Volkswriter Deluxe
1LIVING VIDEOTEXT, Think Tank
LOTUS, 1-2-3
Symphony

..
#8e888g
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ASH-n-CARRY COMPUTI

50 MAYNARD, SAND STAR SERIES

AST,

SixPak Plus, 64K

SixPak Plus, 258K, S/P/CC + SW

SixPak Plus, 384K, S/P/CC + SW

Game Port for SixPak

Preview™ Graphics Card w/para, 84K

Advantage™ Muliit, Bd. for AT, 128K

/0 Plus I, SIP/ICC

/0 Plus I, S/P/ICCIG

1O Plus Il, 28/P/CCIG

Port Kits - ger, para, or gameea.

MonoGraphPlus™ P/CC (for Lotus)

PCNet, Starter Kit, PC002

PCNet, Clrcuit Board, PC001

MegaPlus Products IN STOCK'
COMX, NEW

EconoRAM™ Plus, 384k 1o 1.5 meg.
board, S/P/CCIG Fastrak & Spooler
EconoRAM™, full 384K board $ 285
CURTIS, UNI-t Monitor tit/swivel base $ 50
3-8 foot Keyboard Extension Cable § 40
HAUPPAGE (HCW), 8087 Chip $ 175
8087 Math Pak (Chip & softw.)
8087 Software Pak
HAYES, Mach Il Joystick
Mach Il (PC or Jr.)
HERCULES, Color Card w/para.
Mono Graphics Card
IBM, Disk Drive Controller Card
KENSINGTON, Mastarpiace™
PC Saver~ Line Cord wiFilter
KEY TRONIC, KB5151, Std. Keyboard
KB5150, Std. Keyboard
KOALA, Speed Key System
Speed Key Tables wisoftware
Koala Pad w/PC Design

wonnnanannnn
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cEFEEsRE

838

228
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28388

Multifunction (6) Card

Memory Card no RAM
Memory Card 256K

Floppy Cont. Card (accapis 3 modules)
Hard Disk I/F Moduls

Hard Disk Cable

Serial Port Moduls

Para or Clock Cal. Module,-ea.
Game Adapter Module
Memary Moduie, OK

Memory Module 256K
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et
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BUSINESS

ust
PRICE

MOBS, Knowledgeman $ 500
MECA, Managing Your Money (PC}  § 195

Managing Your Money Cartridge (Jr) $ 199
MICROPRO, WordStar (PC)

WordStar (Jr)

WordStar 2000

WordStar 2000 Plus

WordStar Professional Plus

WordStar Professional, 4 Pak

MaiiMergs, SpellStar or Starindex, ea.

ProOptions Pak (MM/SS/SI)

InfoStar Plus {+ Starburst)

Correct Star
MICRORIM, RBase Series 4000

Extended Report Wriler

RBase Clout
MICROSOFT, Spell

Muliiplan (PC or Jr)

Chad or Project, sach

Word
MONOGRAM, Dollars & Sense w/Forecast $ 180
MULTIMATE, Multimate Ver, 4.0 $ 495
OPEN SYS, GL, AR, AP, PR, INV, or PO, 8a. § 695
PEACHTREE, Back to Basics GL

Peach Pak (GL/AR/AP)

Peach Text 5000
QUADRAM, Tax Strategy

Investment Strategy
QUE, Using 1-2-3

1-2-3 for Buslness

Using Symphony
SAMNA, Word Plus

Word Il
SATELLITE, WordPerfect (PC)

WordPerfect (Jr)
SOFTW. ARTS, Visicalc

Spotlight

TK Solver (specity DOS)

SOFTWARE INT'L, Open Access
5

Retail Sales only. Store prices may vary.

0 DIGITAL RES,, CP/M-86™ (PC/XT)

5118M BASIC Cartridge (Jr)

g MICROSOFT, Macro Assembler

MICROSOFT, Mouse (for PC)

Serial Mouse

Syslem Card, 64K $ 395

System Card, 256K $ 625
MOUSE SYSTEMS, PC Mouse & Paint § 295
PARADISE, Modular Graphics Card  § 395

Parallal or Serial Port, ea. $ 95
PERSYST, NEW

PC/Mono Board, w/para port § 250

PC/Coior Graphics Bd w/light pen & lfF § 244

BOB Board Color Adapter, hi res. $ 535
PLANTRONICS,

Color Bd & Colormagic, 16 color w/para § 559

Coior Bd & Draftsman, 18 color w/para $ 559
QUADRAM,

Quadboard 64K 1 384k, siPiccic
Quadboard, no RAM, expand lo 384K $ 205
Quadboard 256K, 1o 384K, S/P/ICC  § 395
Quadboard, 384K (full), S/IP/ICC/IG  § 795
Quadboard Il, no RAM, to 256K
Quadboard il, 64K, 1o 256K, 25/CC
Quadboard Il, 256K, 2S/CC
Quad 512 + 64K wiserial port
Quad 512 + 256K wiserial port
Quad 512 + 512K wiserlal port
Quadcolor |, board, 4 colors $ 29¢
Upgrade Quadcolor | to Il kit $ 27%
Quadvus, board, Mono, S/P/CC $ U5
Quadchrome Monitor, 12" RGB Color $ 695
Quadchrome Il Monitor, 14* RGB Color § 650
Amberchrome Monitor, 12" Amber  § 250
Quad 3278
Quadnet VI
Quadnet IX
Quadlink
Quadsprint

TG PRODUCTS, Joystick

WICO, Smartboard Keyboard

$ 195
$ 195

§ 395
$ 595
$ 325
$ 550
$ 895

LIST

KEY TRONIC, KB5151 Jr. Keyboard § 255

KOALA, Touch Tablet lor Jr. $1

MICROSOFI’. Booster 128K wiMouse $ 495
Serial Mouse $1

MOUSE SYSTEMS, Mouss (for Jr.) $ 195

QUADRAM, Expansion Chassis § 695
Memory Expanslon Board (128K, P/CC) S 275

Jr. O

an
PFS:Proot or PFS:Access, each
SORCIM, SuperCalc [l
STONEWARE, Advanced DB Master
THORN EMI, Porfact Pak Jr) (Wit
VISICORP, VisiCalc 4

5| WARNER, Desk Organizer (PC or Jr) $

UTILITIES

BORLAND, Sidekick {PC or Jr) $
Sidekick (Copiable (PC or Jr)
Turbo Pascal (PC or Jr) NEW VERSION S 70
Toolbox (PC) 50
3 Pak {Pascal, Turbo Tut, Toolbox) S 105
CENTRAL POINT, Copy It PCNEWVERSION § 40
COMX, Fastrak™, RAM/Disk emulator & printar spooler.
For any PC/DOS or RAM Card. Menu Oriven $ 100

CBASIC 86 (CP/M-86)
CBASIC Compiler (CP/M-86 or PCDOS, ea)
Concurrent CP/M-86™ wiwindows
PL/1 (PCDOS)
Speed Prog. Pkg. {CP/M-86)
DR LOGO-86 (CP/M-86)

EPYX, In Stock

FUNK SOFTWARE, Sideways

HAYES, Smartcom Il (Data Comm.)
LIFEBOAT, Lattica C

BASIC Compiler

Business BASIC Compiler
C Compller

COBOL Compiler
FORTRAN Compiler
PASCAL Compiler

AAANAP NN NNR BNBAAN AN
EE3858283 2 2E2E8ER

$ 135
135
275

189,
285
65

195
176
465

395
$ 395

$

@D BB RPN N

CHIP KIT

$99

9 Each, 4256 chips
150 ns

$13 e

4256 chip, 150 ns

* 64K *
CHIP KIT

$19

9 Each, 4164 chips
90 Day Wamanty by us

PRICES ARE
DROPPING,
SO CALL!

Call for Larger
Quantlty Prices

* ComX *
EconoRAM Plus™

384K Multifunction RAM Board
expandable lo 1.5 Megabyte
pw orks like AST SixPakPhus e.g y
wpwtyiorlplommsg.mpm.
Fastrak™ RAM Disk and Spooler Software.

EconoRAM™ 384K
Single Function Board

$195

With Fastrak'™ and Spooler.
Fully Compatible, 1 Year Limited Warranty.
Workson D0S 1.1,2.0r 2.1
Prices and availability subject o change. Call.

UTILITIES

MICROSTUF, Crosstalk XVI (PC or Jr} S 195
MOUSE SVSTEMS PC Paint 99
NORTON, Utilities (14 prgms) NEW VERSION 5 100
OPEN SVSTEMS BASIC Interpreter S 195
ROSESOFT, Proka

WESTERN UNION, Easy Link Mail Mngr $ 95

HOME & EDUCATIO

ARMONK Executive Suite

BPI, Personal Accounting

CONTINENTAL, Home Accountant (Jr) S 75
Home Accountant Plus (PC)

DOW JONES, Home Budget s 139

KOALA, Graphics Exhlbhor (Jr) $ 40

MONOGRAM, Dollars & Sanse whorecast § 180

SCARBOROUGH MastsrType (PC or Jr) $ 40
Your Personal Net Worth

%,

SIMON & SCHUSTER, Typing Tutor Ill $ 50

PLUS: BPI, CBS, COMPREHENSIVE, DAVIDSON,

HARCOURT, PBL CORP.

RECREATIONAL

BLUECHIP, Milionaire, Barron, Tycoon, 6a. $
BRODERBUND, Large Inventory In Stock
ELECTRONIC ARTS, Large tnventory In Stock
HAYDEN, Sargon Il {Chess) $
INFOCOM, Largs Inventory In Stock
Hitchhiker's Guide $
Zork 1, I, or I, ea. s
MICROSOFT, Flight Simulator (PC or Jr) §

9| ORIGIN, Ultima Iil (PC or Jr)

PROFESSIONAL, Trivia Fever (PCor Jr) §
SIERRA/ON-LINE, Utima Il (PC or Jr) §
Frogger 3

3 SPECTRUM HOLOBYTE, Gato $

SPINNAKER, President’s Choice, Amazon
Fahrenheit, Rendezvous, Oragon, each §

CALL
(800) 547-1289
In Oregon: (800) 451-5151
TELEX: 910 380 3980
QUESTIONS
on your onder
{503) 620-9878
WEEKDAYS ONLY

SAN FRANCISCO — 550 Washington Streel (at Mont-

omcry,op osite the Pyramid). interstate 80, to Highway

take Washin lon Street Exit. CALL (415) 982-6212,

1 PORTLAND ORE! — At Park 217, Tigard at intersec-

tion of Highways 217 and 99W. CALL %03) 620-5595.

SEATTLE, WASH. — 3540 128th Ave. SE, Bellevue 98006.
lin Loehmann's Plaza near Factoria Square, SE of
405 & 90 and at SE 36th and Richards. CALL 6

(503)620-9877 B

Residents Call l
i

ORDER DESK HOURS ||
Mon-frl—G6AM s 6PM PST

Saturdey—0AM by 4PM PST
1GAM here 15 9AM in New York)
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“The machine can be brought into play so as to give several results at the same time,
which will greatly abridge the whole amount of processes.””—General Menabrea, 1842

THESE WORDS BY NINETEENTH-CENTURY military engineer Luigi F
Menabrea concerning Charles Babbage's Analytical Engine may well have con-
stituted the first recorded proposal of automated multiprocessing in history.
Multiprocessing, the processing of more than one computer instruction or
item of data at once, is the underpinning of much of the new development
in computers. Without the ability to process several tasks at once, the
usefulness of computers cannot grow for long. Most of the big, glamorous
advances in computing, such as artificial intelligence, speech recognition, and
image processing, will depend on the speed granted by multiprocessing.

In this issue, we examine some of the concepts of multiprocessing, begin-
ning with my article, "Multiprocessing: An Overview.” We also examine some
ideas that, strictly speaking. aren't part of multiprocessing but are thought
to be by the public—for example, coprocessors. Coprocessors are specialized
processors that perform certain tasks for the master microprocessor, such
as floating-point operations or string comparisons. The master processor will
wait for the result rather than continue to operate, so the arrangement is not
strictly within our definition of multiprocessing. Gary Beals explores copro-
cessors in “Extending Microprocessor Architectures” to nail down the dif-
ference between multiprocessors and coprocessors.

William Paseman’s article, “Applying Data Flow in the Real World." is a look
at one kind of true multiprocessor, the data-flow parallel processor. This is
the area where much of the money is riding in the race to increase computer
speed.

The best architecture for parallel processors is still being sought, but a con-
venient means to achieving that architecture may be the Transputer, a micro-
processor that was designed for parallel processing. Paul Walker gives a closer
look at this device than we have had before in these pages.

Finally, “Data-Movement Primitives” by ]. Eric Roskos and Ching-Dong Hsieh
demonstrates a method of sharing data on a $450 three-processor system.
This is a system that we hope will inspire some of our readers to experiment
in this important area.

| wish we could have published more articles about multiprocessing in this-
issue, but unfortunately we ran out of space. However, we plan to do more
about multiprocessing in the future. Let us know what you'd like to see.

—Rich Krajewski, Technical Editor
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Hill Computers brings the language of
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Artificial Intelligence to Your Personal Computer.

Why every Computer Professional
should know COMMON Lisp.

You know how frustrating it is to
deal with programs that are stupid and
inflexible like those buried inside
automated bank teller machines and
airline reservation systems. You also
know how frustrating it is to engineer
solutions to today’s information-
processing problems with languages

designed mainly for number crunching.

1t doesn’t bave to be this way.

Programs based on the ideas of
Artificial Intelligence and implemented
in Common Lisp can be intelligent, flex-
ible, and human-like. When you use
CommMoN Lisp in combination with
artificial intelligence techniques, you
will be able to solve problems you
could never solve before. You will be
able to write powertul programs that
can accommodate naive computer
users who want intelligible answers
to questions quickly.

The best way to get started is to buy
GoLDEN CoMMON Lisp’ the first COoMMON
Lisp for personal computers.

GOLDEN COMMON LISP:
The AI Tutor

GoLDEN CoMMoN Lisp makes it easy
for you to learn to use CoMMON Lisp, on
your personal computer, by yourself,
at your own pace. The San Marco Lisp
Explorer;” a2 1000-frame interactive soft-

ware slide show developed by Patrick H.

Winston and San Marco Associates,
takes you through Common Lisp and
exciting artificial intelligence applica-
tions like expert systems, intelligent
data-access systems, and natural
language interfaces.

GOLDEN CoMMON Lisp: The
Complete Lisp Environment

The GoLpEN CoMMON Lisp

package includes:

e the GCLisp interpreter

o the GMACS editor

e the San Marco Lisp Explorer

e the On-line Help system

e [ssp, 2nd edition by Winston
and Horn

o the Common Lisp Reference Manual
by Steele

o the GoLpen CommoN Lisp User’s
Manual

GOLDEN COMMON Lisp: The
Powertool for Personal Computing

GoLDEN COMMON Lisp is an extensive
subset of ComMON Lisp, supporting more
than 400 Lisp primitives. Advanced
features of GOLDEN CoMMON Lisp include
co-routines for multi-tasking, macros for
code clarity, streams for I/O, closures
for object-centered programming,
and multiple-value-returning functions
for efficiency.

GoLpeN CoMMON Lisp requires an
IBM, PC XT, PC AT, or 100% IBM PC
compatible computer with 512K bytes
of memory and PC-DOS 2.0 or higher.
More memory is recommended for
applications development.

ORDER GCLisp TODAY using
the coupon below. Or call our Sales
Department at:

617-492-2071

I—G-old Hill Computers B1-85
163 Harvard Street
Cambridge, MA 02139

Name

Title

Department

Organization

Address

Phone Today's Date

0O Enclosed is a check to Gold Hill
Computers for GCLisp,
0O Please bill myQOMasterCard O VISA card

/

Card # Eﬂ)ira!ion Date

Signature
Quantity Description Unit Price Total Price
GOLDEN

COMMON
Lisp

$495

Subtotal
MA resiclents add 5% Sales Tax
Total Amount

I
|
|
I
|
|
|
I
|
Type of computer |
|
!
|
|
|
|
!
|
|

We welcome inquiries about volume dis- |
counts, dealer discounts, and educational |
discounts for university-affiliated purchasers.

163 Harvard Street, Cambridge, Massachusetts 02139

GotpieN Common Lise and GC Lise are trademarks of Gold Hill Computers. The San Marco Lise Explorer is a trademark of San Marco Associates.
Lisr is copyrighted by Addison-Wesley Publishing Company, Inc. The Common Lisp Reference Manual is copyrighted by Digital Equipment
Corporation. IBM PC, PC XT, PC AT, and PC-DOS are trademarks of International Business Machines.
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PROCESSING:

BY RICH KRAJEWSKI

A brief look at the latest quest

MICROPROCESSORS HAVE MADE
the development of multiprocessing
possible by providing cheap, compact
processing power. When electronic
computers were first developed.
single-processor architecture was in-
evitable because of the enormous
cost and unreliability of the process-
ing unit. Even into the 1960s and early
1970s, computers were too costly to
easily combine on any massive scale.
Now multiprocessors containing
several thousand processing units are
not unheard of.

Multiprocessing is a frustrating word
because it can mean several things. To
one person it may mean two indepen-
dent Z80 computers sharing only the
same hard disk; to another, it may
mean two million 68000s sharing
everything from resources to the
same program. This causes confusion,
especially when inventors and manu-
facturers use the same term to
describe wildly different machines. To
compound the misunderstanding,
many of the celebrated benefits of
multiprocessing are misstated, or at
least not well explained. A manufac-
turer might tell you that multipro-
cessor x has one-tenth the power of
a Cray-1 for one-hundredth the price,

for computer speed

which is exciting, until you realize that
the measurement applies only to a
limited class of programs. In fact, with
programs that can't readily be written
as parallel processes, multiprocessor
x may perform worse than your
average desktop computer.

To remove some of the confusion,
I'll try to define multiprocessing and
classify its different forms. I'll save the
discussion of actual multiprocessor
computers for another time, when we
can devote an entire article or review
to them.

WHAT IS MULTIPROCESSING?
Multiprocessing can be broadly de-
fined as the use of several micropro-
cessors to perform a single task or
several tasks, usually at the same time.
The typical desktop computer fits into
this definition if you call its CRT
(cathode-ray tube) controller, disk
controller, and peripheral interface all
specialized processors. These spe-
cialized processors make your com-
puter run faster by freeing the micro-
processor from housekeeping chores
and giving it more time to work on
your program.

On the more obvious and less
debatable side, a computer with a

million microprocessors all working
on the same problem is also a multi-
processor. It's plain to see that, since
such a wide range of machines fall
under the category of multiprocess-
ing, we need some method of sub-
dividing the category.

WHAT IT Is NoT

Before we go into the classes of multi-
processing, we ought to decide what
it is not. A few folks have the idea that
all multitasking and multiuser systems
are multiprocessing systems. But as |
see it, the emphasis in a multiprocess-
ing system is on the number of pro-
cessors rather than on the number of
processes or users. Besides, high
numbers of processes would choke a
single microprocessor, so we won't
consider single-processor multiuser
or multitasking systems.

CLASSIFYING MULTIPROCESSORS
There are almost too many ways to
classify multiprocessors. Some of the
classifications we'll consider are those
of structure, communications, and

(continued)
Rich Krajewski is a BYTE technical editor.
He can be contacted at POB 372, Hancock,
NH 03449.
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data and instruction streams.

The classifications of multipro-
cessor structure are pipeline, copro-
cessor, array processor, and parallel
processor.

PIPELINE PROCESSORS

Most processors, micro or otherwise,
perform several tasks in the execution
of an instruction. For instance, in
multiplying decimal numbers (say 340
and 2.6), imagine that the computer
represents the numbers in scientific

notation (3.4 x 102 and 2.6 x 10°).
The computer then multiplies the
mantissas (3.4 x 2.6 = 8.84) and adds
the exponents (2 + 0 = 2). The scien-
tific representation of the number
(8.84 x 10?) is then “normalized” so
that the power of 10 is removed and
the decimal point is placed in its prop-
er position (884.0).

Three circuits could perform the
three tasks—multiply mantissas, add
exponents, and normalize the result.
Rather than let the mantissa and ex-

BY ROBERT

he instruction cycle of the Z80000

is divided into six stages. Each of
these stages is subdivided into two
minor cycles according to the follow-
ing breakdown:

1. Instruction Fetch:

Cycle I: Increment the program
counter.

Cycle 2: Compare cache tags and ini-
tiate the instruction fetch.

2. Instruction Decode:

Cycle 1: Instruction is available (assume
cache hit).

Cycle 2: Generate microword.

3. Address Calculation:

Cycle 1: Calculate effective address of
operands.

Cycle 2: Compare logical address with
TLB tags for physical address.

4. Operand Fetch:

Cycle 1: Read the physical address
from TLB (assuming TLB hit) and com-
pare it with cache tag for operand.
Cycle 2: Operand is available into tem-
porary register (assuming a cache hit).

THE Z80000 PIPELINE |

ANDREWS

5. Execution {may have multiple
cycles):

Cycle 1: Read from register and start
execution.

Cycle 2: Write to register and set flags.

6. Operand Store:
Cycle 1: Check the results and write to
memory.
Cycle 2: write to cache.

Consider a sequence of instructions
as shown below:

LDL RRO,@RR2

ADDL RRO,FP[INDEXB]
SUBL RRO,FP[INDEXC]
CPL RRO,FP[INDEXD]
JR RRO,FP[INDEXD]
LDL FP{INDEXD],RR1

Assuming instructions and operands
are in cache, figure A shows the flow
of instructions in several stages of the
pipeline.

The result is faster throughput in the
microprocessor than if the instructions
were executed sequentially.

oW, , ‘ LD |
EXE. Lo| Aop| suB| cp JRI LD
OF Lo| Aop| suB| cp| JR| D
AC. to| AoD| suB| cP| JR| LD
.D. LD| ADD| sUB| cP| JR| LD
LE (ol aopl suB| cp| Rl LD
0 i 2 & 4 & ® T 8 9 0 u
Time -

Figure A: Instruction flow in the Z8000O pipeline.
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ponent circuits do nothing while nor-
malizing is going on, we can give
those two circuits another set of
numbers to work on. Now, twice as
many floating-point operations are
taking place as before.

This is pipelining, the simultanecus
execution of different parts of dif-
ferent instructions in an assembly-line
fashion. One of the first examples of
pipelining was the look-ahead, or pre-
fetch. In this arrangement, the pro-
cessor begins execution of one in-
struction while simultaneously obtain-
ing the next instruction. The text box
“The Z80000 Pipeline” describes a
modern microprocessor pipeline.

COPROCESSORS

Many microcomputers have multipro-
cessing in the form of specialized
slave processors, or cOprocessors.
These coprocessors, such as floating-
point processors or string com-
parators, help speed execution time
by handling certain complex instruc-
tions that the central microprocessor
can't handle or can't handle well. Most
microcomputer coprocessors, how-
ever, don't operate simultaneously
with the central microprocessor, so
calling the arrangement multiprocess-
ing may be stretching things. Steve
Ciarcia’s Trump Card is an example of
a processor that makes the IBM PC's
microprocessor into a slave 1/O (input/
output) processor (see “Trump Card,
Part I: Hardware,” May 1984 BYTE,
page 40, and "Trump Card, Part II:
Software," June 1984 BYTE, page 115).

ARRAY PROCESSORS

Array processing takes place when a
collection of processors performs the
same instruction simultaneously on
an array of data. Sometimes the pro-
cessors themselves are arranged in an
array, but sometimes they are pipeline
processors.

PARALLEL PROCESSORS

Parallel processors are collections of

independent processors that work to-

gether. They can run different but

related programs. There are several

types of parallel processors (Charles
(continued)
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THOUGHTS ON PARALLEL PROCESSING

P arallel processing is important for
several reasons. There is an in-
satiable demand for faster and cheaper
computers. Sequential computers have
been becoming faster due to the ad-
vances in hardware technology, but
there are indications that limits im-
posed by solid-state physics may soon
come in the way. and the only way out
might be parallel processing. With the
emergence of VLSI (very large scale in-
tegration) technology. it is becoming
easier and cheaper to construct large
parallel-processing systems as long as
they are made of fairly regular patterns
of simple processing elements, and
thus parallel processors should
become cost-effective. Many applica-
tions have realtime constraints, eg.
real-time speech understanding, warn-
ing systemns, navigation, etc. For these
tasks, high-speed requirements should
be met at any cost. A warning system
would not be of much use, for exam-
ple. if it warned of a nuclear attack after
the missiles had exploded.

Parallel processing may be especial-
ly necessary for artificial intelligence
(Al). Very little success has been
achieved in Al in representing and
using large bodies of knowledge and
in dealing with recognition problems.
The human brain can perform these
tasks remarkably well using a large
number of slow neurons in parallel.
This suggests that conventional ar-
chitectures may be ill suited for these
tasks and some kind of parallel archi-
tecture may be needed. You could
argue that the conventional architec-
tures are theoretically as powerful as
any parallel machine (ie. any task that
can be done by a parallel machine can
also be done by a conventional ma-
chine, although slowly). But architec-
tures can significantly influence the
way we program them, and perhaps if
we had the right kind of architecture,
programming it for perception and
knowledge representation would be
easy and natural.

In the last several decades many
paralle] variations of the von Neumann
architecture have been developed. The
idea behind them has been to take
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BY VIPIN KUMAR

several processing units and memory
modules and connect them in some
network configuration. One prominent
example of such systems is Cmmp, a
multiprocessor system developed at
Carnegie-Mellon University. C.mmp
consists of 16 processors connected to
16 memory modules via a crossbar
switch. The crossbar switch permits
communication between any memory
modules and any processor. The
existence of common memory permits
close coupling between processors
and thus reduces communication
costs. But the complexity of the
crossbar switch grows quite rapidly
with the number of processors and
memory modules involved, making it
difficult to build these systems for more
than 20 or 30 processors. In some sys-
tems each processor is allowed to have
private memory, and these processor/
memory pairs are connected to each
other via a common bus. These sys-
tems are easy to build for hundreds of
processors. But the processes can talk
to each other only by sending mes-
sages over a common bus, which
makes interprocess communication
very expensive. Hence, these systems
cannot effectively exploit fine-grain
parallelism in an application. TRAC, the
Texas Reconfigurable Array Computer,
developed at the University of Texas at
Austin, provides a middie ground.
TRAC connects a number of pro-
cessors to a number of memory ele-
ments via a Banyan network, which is
far less complex than the crossbar
switch but provides reduced connec-
tivity (as compared to the crossbar
switch) between processors and mem-
ory elements.

The biggest problem with all these
machines is that to exploit parallelism
it has to be explicitly specified, some-
thing that has turned out very hard to
do in practice. Furthermore, parallelism
achieved using these machines has
been quite limited, rarely reported
above 10. Hence it seems hopeless to
believe that these machines could be
used to get speedups of thousands or
even hundreds. Due to limited success
with these kinds of parallel processors

and to some inherent problems with
the traditional von Neumann model of
computing, many researchers have
started investigating data-driven and
demand-driven architectures, as op-
posed to von Neumann architectures.
which are control-driven.

In a data-driven (e.g.. data-flow) sys-
tem, an instruction can be executed as
soon as the input data it requires is
available. After the instruction is ex-
ecuted, its result is made available to
the successive instructions. In a
demand-driven (e.g.. reduction) system,
an instruction is triggered when the
results it produced are demanded by
other instructions. These demands
cause further demands for operands
unless the operands are locally avail-
able, in which case the instruction is ex-
ecuted and the results are sent back.
The advantage of a demand-driven sys-
tem over a data-driven system is that
only instructions whose results are
needed are executed. The disadvan-
tage is in those computations in which
every instruction always contributes to
the final result; propagating demands
from top to bottom is a wasted effort.

In both of these systems, as a result
of data- or demand-activated instruc-
tion execution, many instructions can
become available for execution at
once, and it is possible to exploit all
of the parallelism in the program. Fur-
thermore, parallelism does not have to
be explicitly specified; it is automatical-
ly extracted as long as the program is
written in an applicative language (e.g..
pure LISP). It is expected that these ar-
chitectures can efficiently exploit con-
currency of computation on a very
large scale.

A number of such systems are being
developed around the world. Most not-
ably, the Japanese have chosen data
flow as the underlying architecture for
the fifth-generation machines. Data-
flow and reduction architectures hoid
great promise, but there are some im-
portant problems to be solved before
they can be used effectively to provide
large-scale parallelism.

The realization that the human brain
performs many difficult cognitive tasks
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effortlessly using neurons, which are
quite slow in comparison to today’s
microelectronic devices, has led re-
searchers to look into massively paral-
lel architectures. The earliest computa-
tional models along these lines were
inspired by neurophysiology. Most well
known of these is "perceptron,” devel-
oped by Frank Rosenblatt in the late
1950s. A pattern-recognition system
that is able to learn from experience,
perceptron’s basic building block is an
element that is intended to be a model
of a neuron. The element accepts a
number of inputs, takes their weighted
sum, and produces an output of O or
| depending on whether or not the
sum exceeds a threshold value asso-
ciated with the element. Inputs to the
element are features extracted from
the patterns to be recognized. A
perceptron can be used to distinguish
between two given sets of patterns,
and its design involves adjusting the
weights and the thresholds of its
elements. Rosenblatt gave a procedure
for training perceptrons, by which a
perceptron can automatically adjust its
weights to cause correct classification
of patterns. Initial success of percep-
trons started a flurry of activity in this
area, but the excitement waned when
the models based upon neuroscience
were found to be too simple for most
problems of interest. In particular,
Marvin Minsky and Seymour Papert
proved that perceptrons have serious
fimitations and can be used to recog-
nize only very simple kinds of patterns.

NETL, developed by Scott Fahlman
at Carnegie-Mellon University, repre-
sents a different approach to building
a massively parallel machine. NETL
represents real-world knowledge in the
form of a hardware semantic network.
It consists of nodes that are used to
represent concepts and links that are
used to represent the relationship be-
tween the concepts. Each node can
store a few distinct marker bits, and a
link can propagate these markers from
node to node in parallel. Nodes and
links are connected via a common bus
to a central computer that controls the
marker propagation. By moving

markers from node to node in parallel,
NETL can perform certain deductions
and searches (eg., property inheri-
tance) very quickly. On a uniprocessor
these operations can take a long time.

The biggest problem with NETL is its
actual hardware implementation. It is
easy, with the current hardware tech-
nology. to put thousands of nodes and
links on a chip. But the problem is in
forming connections between nodes
and links as new knowledge is added.
These connections must be private
lines between nodes and links; other-
wise, all of the parallelism will be lost.
Fahlman has recently proposed a solu-
tion to this using a hashnet scheme
and has sketched a design for a million-
element machine.

Another problem with NETL is locali-
ty. A concept is represented by only
a node, and if this node is damaged,
it will be hard to reconstruct the
associated information. The Boltzmann
machine being developed by Geoffrey
Hinton (see "Learning in Parallel Net-
works” by Geoffrey E. Hinton, April
BYTE. page 265) and many other re-
searchers attempts to solve this prob-
lem. In the Boltzmann machine, a con-
cept is represented by a pattern of ac-
tivity in a large number of units. Each
unit is a probabilistic processing ele-
ment. The failure of a unit has little ef-
fect because each piece of information
is distributed throughout the network
of units. Preliminary simulation results
of the Boltzmann architecture are en-
couraging. but there is a lot to learn
about its limits and capabilities.

We've looked at only a few of the
dozens of parallel architectures that
various researchers have proposed.
Many of them are being tested via
simulation or actual implementations.
Most of the work is primarily explora-
tory in nature and is meant to find out
which architectures might be suited for
which problems. Parallelism holds
great promise for Al not only in terms
of cheaper and faster computers but
also as a novel way of viewing com-
putation. “What form will it take?" is
a question that can be answered only
with time.

Babbage's contemporaries talked
about making one in 1842 out of
several of his Analytical Engines). but
we'll discuss only data-flow machines.
(See the “Thoughts on Parallel Pro-
cessing” text box for a discussion of
other kinds of parallel processors.)

Traditional methods of processing
execute a program by calling the in-
structions one by one with a program
counter. The instructions then call the
data they need from memory. But
data flow has the data calling for in-
structions when the data needs them.

Figure 1 is a block diagram of the
Manchester University data-flow archi-
tecture. The “data packet” you see in
the diagram contains a data value and
a control field. (The control field, or
message, tells the computer which in-
struction is to act upon the data.) This
data packet is matched—by the packet
matcher, of course—with another data
packet that has the same control field.
These two packets become one “data-
data” packet (which sounds like some-
thing from a 1950s rock-and-roll song).
The new packet goes to the instruc-
tion fetcher, which retrieves the in-
struction that the packet needs by
using the address supplied in the con-
trol field. We now have a “data-data-
instruction” packet. But that's not all.
The fetcher's last duty is to check its
data-flow graph to see to which new
operation the result of the current
operation should go. This address is
added to the packet, and away it goes
to the processing units, where the
packet is assigned to a free processor.
The processor produces a result
packet, which is just a data packet.
The new data packet goes to the
packet matcher to start the process all
over again.

In this system, many processors are
working at the same time, and many
packets are circulating through the
system. There is no need in this ar-
rangement to worry about one pro-
cessor communicating with another,
so high task-execution speeds should
be possible.

Notice that there is no program
counter here, as in a von Neumann
computer. Instructions are not called

(continued)
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first and data next. Just the opposite
happens.

The advantage of working this way
is that we can more easily see the
data dependencies between pro-
cesses, sO it is easier to program
parallel routines. Figure 2 shows a
data-flow graph of the simple calcu-
lations

A=B+C-F
D=B+xC-F
E= A=

In the data-flow graph, we show the
input data (the data with no depen-
dencies on other dataj first, as many
times as necessary, depending on
how many different operations re-
quire the data. Then they are com-
bined as the calculations specify, and
the new values, which are dependent

on the original values, are combined
again until all data items are
combined.

With this kind of system, the depen-
dencies of one value on another are
obvious, and the parallelisms stand
out. Of course, the drawback here is
that the data values have to be
repeated several times in data-packet
memory, each time with a different
control field. For instance, there are
two B data packets, but one specifies
a multiplication operation and the
other specifies an addition operation.

Figure 3 shows how these calcula-
tions might be first specified on an or-
dinary computer. Here, we start sim-
ply with the first calculation rather
than with all the initial data. Instruc-
tions call data rather than the other
way around, so data need only be

CONTROL

A
i PATA | FELD
//
) RESULT
DATA \
PACKET l‘
PARALLEL ~PROCESSING PACKET PACKET
UNITS MATCHER STORE
CONTROLLER
INSTRUCTION | DaTA | paTA CONTROL | pata | DaTA
‘ FIELD
} DATA -DATA
| PACKET
INSTRUCTION- /
DATA -DATA ,
PACKET INSTRUCTION |,
FETCHER

AND

{

L

INSTRUCT!ION-STORE |
DATA-FLOW GRAPH

Figure 1: The Manchester data-flow architecture. How packets are allocated to

processors is not shown.
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listed once in memory and called as
needed. But the data dependencies
are not obvious, and finding ways to
execute instructions concurrently
becomes more difficult. It can be
done, but perhaps not as well.

COMMUNICATION METHODS
Another classification of multipro-
cessors is their communication
method. This is a crucial issue in
multiprocessors because as the
number of processors increases, so
does the communication problem.

We will examine three communica-
tion methods: bus, circuit switch, and
packet switch.

BuUS

Figure 4 shows a bus-connected paral-
lel processor. In the diagram, all com-
munications are broadcast on the bus.
Unfortunately, with a large number of
processors, even high-speed buses
can't handle all of the communica-
tions traffic.

Because all communications be-
tween processors are handled se-
quentially on the bus, it becomes a
bottleneck as the number of proces-
sors grows, since only one transfer of
information can occur at any one
time. The answer is to have several
buses or another communication
technique.

CIRCUIT SWITCH

Circuit switching is the direct connec-
tion of one processor to any other
processor through a switch (see the
“Crossbar Circuit Switch” text box on
page 180 for a discussion of a type
of circuit switch). Your phone com-
pany's central office uses a circuit
switcher to switch your calls.

This method has problems at high
volume and high speeds. In a parallel
processor, with perhaps millions of
processors, a single circuit switcher
would be hard-pressed to keep up.
Perhaps the answer will be to use
several switchers.

PACKET SWITCH

In a packet-switched system of parallel
processors, the processors not only
process their own programs but relay

programs and data to other pro-
cessors. Figure 5 shows a system like
this. There are two kinds of packets
in this system: instruction and data
packets. A packet consists of an ad-
dress, its contents, and a checksum or
some other error-checking mecha-
nism.

The instruction packets are ad-
dressed to specific processors if there
is a central controller processor to
keep track of processor usage. if the

packet is unaddressed, it is taken up
by the first available processor that
receives it. Data packets may be ad-
dressed to specific processors or to
the processes, depending on how
processes are assigned to processors.
When a process or processor receives
a packet, it must tell the sender that
the message was properly received.
This requirement doubles the traffic
that the system must handle.
{continued)
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Figure 3: An ordinary flow chart. Notice that, without the parallelism of data flow,

the number of execution steps is greater.
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In the figure, processors are con-
nected to their nearest neighbors in
three dimensions, for a total of six
connections. How much of a pro-
cessor's time is devoted to relaying in-
formation? It has to be enormous,
when you realize that the processor
is not only receiving and transmitting
but checking the address of the
packet to see if it should be acted on
rather than retransmitted. And which
direction should the processor send
the packet, if it should be sent? If the
addresses are to a specific processor,
then the direction can be computed.
But if the address is to a process on
some unknown processor, the direc-
tion must be random. it's conceivable
that a packet can wander forever in a
network, looking for its process.

Communications will of course be
a large problem in large parallel pro-
cessors. | believe bus technology will
be ruled out; how is a single bus go-

ing to carry the load of a million pro-
cessors when the communications
must be sequential? There will be a
lot of idle processors in a system like
that. And what kind of circuit switcher
will be able to handle the millions of
processor connections at once?
Moreover, if processors are really in-
dependent of processes, how will a
packet-switched message quickly find
its target process in a vast net of pro-
cessors? | can imagine the packet
playing hide-and-seek with its target
process forever

DATA AND INSTRUCTION
STREAMS

Classes of processors arranged ac-
cording to “streams” follow a conven-
tion called Flynn's taxonomy, where
a stream is a flow of either instructions
or data. This taxonomy consists of
SISD, SIMD, MISD, and MIMD. SISD
stands for single-instruction, single-

PROCESSOR

PROCESSOR

e e = e

| PROCESSOR

BUS

Figure 4: A bus-connected parallel processor.

|

ﬁtﬁ_*ﬁ

S

Figure 5: A section of a packet-switched parallel processor. Packets of instructions and
data are passed from one processor to the next.
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data stream computer, which is a von
Neumann machine. SIMD stands for
single-instruction, multiple-data
stream, which is an array processor.
MISD stands for multiple-instruction,
single-data stream, which is a pipe-
lined processor. MIMD stands for
multiple-instruction, multiple-data
stream, which is a parallel processor.

Some people prefer a convention
called Shore's taxonomy because it
subdivides the Flynn's array processor
class.

SOFTWARE

The real problem in parallel process-
ing is not the hardware but the soft-
ware. The problem in software, to my
mind, will not be partitioning applica-
tions programs into independent
modules but scheduling those
modules onto available processors
and providing communication be-
tween the modules. These tasks are
part of the job of an operating system,
which is responsible for managing the
resources of the computer.

The software problem raises a sticky
point in the whole philosophy of
multiprocessing. From the beginning
in multiprocessing, the driving motiva-
tion has been that if one processor
can do a certain amount of work, then
two can do twice as much, and so on.
The situation is analogous to building
a house. If you were to build a house
by yourself in one year, then the job
should take two people half a year
and three people one-third of a year.
And every so often you hear about a
team of hundreds putting up a house
in an afternoon. Multiplicity of effort
is the idea behind some of civiliza-
tion's great achievements. So, the
reasoning goes, why not require com-
puters and microprocessors to work
in similar harmony?

Unfortunately, as the ‘software
shows, there's a problem with this
idea. First of all, more doesn't always
mean better. Just as too much
medicine can harm you. so can too
many processors actually slow down
the processing of information. Com-
munication between processors can
become a bottleneck, as can all of the

(continued)
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CROSSBAR CIRCUIT SWITCH

he interconnection problem, in

one form or another. is a vital part
of every parallel-processing design. It
is not enough to postulate the
existence of “n processors” and ex-
plain how they will divide up the work
on some task. The actual interconnec-
tion scheme used must also be care-
fully laid out. The failure of most
parallel-processing algorithms to scale
well up to implementations involving
more than a few processors is usually
attributed to a glut of communications
overhead. That is another way of say-
ing that the interconnection scheme
did not work as planned.

SPATIAL SOLUTIONS

TO INTERCONNECTION

Historically, the "n by n Space Switch”
was the first solution to the intercon-
nection problem. This solution was
used for decades, in many forms, in the
telephone industry to interconnect
callers. Because this method is close-
ly related to the “crossbar switch.” we
will discuss them both. Neither is used
in large data-switching installations
because the complexity of such an im-
plementation grows as the square of
the number of devices interconnected.
For instance, doubling the number of
devices served would necessitate
quadrupling the total hardware in-
volved in the interconnection process,
as we will see later.

The basic tenet of the n by n space
switch method is that if you could run
a separate wire from each source to
every destination and then somehow
switch on only the wires corresponding
to the connection pattern desired at a
given point in time, the problem would
be solved.

Here are three equivalent forms of
this basic idea:

I. There is a separate wire leading
from each source to every sink. Each
source continuously transmits all of its
data onto all wires leading from that
source. At each sink, there is a large
switch to select only the wire leading
to the desired source.

2. There is a separate wire leading

BY HOWARD W. JOHNSON

from each source to every sink. At each
data source, place a large switch, which
will send the output of that data source
onto one and only one of the wires
leading from that source. At every sink,
tie together all of the wires leading to
that sink in a wired-OR fashion. This
solution is the opposite of the first
solution.

3. Start with a regular square grid of
n wires running horizontally and # wires
running vertically (see figure B). At
each juncture, place a switch that can
either be open or closed. Start out with
all the switches open. Next, per-
manently connect the first source to
the first horizontal wire, the second
source to the second wire, and so
forth. until all the sources have been
connected. Then connect the sinks one
at a time to vertical wires, starting with
the first sink on the left-hand side and

working to the right. This arrangement
has traditionally been called the n by
n space switch. Closing the switch at
the juncture of the first column and first
row will connect source | to sink I.

All three methods accomplish virtual-
ly the same thing. One exception worth
noting is that in methods | and 3 one
source may be broadcast to several
sinks, while in method 2 this is impos-
sible unless the switch is designed to
permit multiple simultaneous closures.
I have seen many small computer in-
stallations that successfully use either
method -1 or method 2 for intercon-
necting terminals to a limited variety
of computers.

In all methods, the number of switch-
ing junctures required is proportional
to the number of sinks times the
number of sources. Therefore, for large
problems it is generally not acceptable.

SOURCE1
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Figure B: Part of an n by n space switch. This architecture can connect any

pattern of input to outputs.
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For instance, a 200 by 200 processor
array would require, for full flexibility,
40.000 individual switches, or 200
switch boxes with 200 switch settings
each.

The network can be pared down
somewhat to limit its complexity, but
at the expense of a loss in generality.
A direct method is to assess which
sources might ever need to be con-
nected to which sinks and wire only
those data paths that might ever be
used. The problem with this approach
is that one never knows with certainty
how a particular network will be used,
so it is difficult to predict which con-
nections to eliminate.

In the crossbar method, it is assumed
that although there are n sources and
n sinks, only t percentage of them will
be active at any given moment. This is
the same sort of traffic-limiting
assumption used in local-area network
design. The crossbar method uses a
cascade of two space switches to
achieve any interconnection pattern in-
volving less than #n = n total connec-
tions. The first space switch connects
the n sources onto a total of n * t in-
termediate wires. The intermediate
wires are then run into a second space
switch, which can connect its n = t in-
puts to any of the n sinks. As long as
there is an intermediate wire available,
the first section can switch a source on
to it and the second section will for-
ward that data on to the appropriate
sink. The total interconnection hard-
ware is proportional to the sum of the
two sections. The first section has # in-
puts and n * t outputs, and the second
has n = t inputs and n outputs, making
a total of 2 = n = n » t switches. This
may be compared to the n » n switches
required for a one-stage design. If { is
less than Y. then the crossbar design
is preferable. In office telephone appli-
cations, t is on the order of %. so cross-
bar switches were used successfully for
many years. Space switches may be
used in small parallel processors, but
as the number of processors increases,
so must the complexity of the switch-
ing network, until it becomes imprac-
tical to build such a large space switch.

other resource-allocating tasks of the
operating system.

HARDWARE PROBLEMS
In large memory banks, the failure of
a single bit in the memory can be

detected easily. However, how easy |

will it be to detect a malfunctioning
processor in a bank of a million
parallel processors? This disadvan-
tage of multiprocessing hasn't been
fully addressed yet because com-
puters of sufficient complexity haven't
been built yet. The operating system
of the parallel processing computer,
if you can call many independent si-
multaneously operating programs a
single operating system, will have to
be able to tell if its neighbors are act-
ing all right. This, of course, adds
overhead that takes away from the ap-
plications program.

CONTROVERSIES
How do you measure the increase in
speed of the multiprocessor? A com-
puter with 10 processsors may ex-
ecute 10 times as many instructions
as a computer with a single processor.
But if 50 percent of those instructions
are overhead—housekeeping and
communications instructions—the real
increase is less than 10 times.
There is also controversy over how
to justify the design of multiproces-
sors. If, for instance, a new and faster
design requires difficult and slower
programming time, is the efficiency in

execution outweighed by the higher |

cost in programming? Interested par-
ties such as the military are willing to
pay the cost of programming because
the goal is worth the additional cost.

CONCLUSION

There's not much use for a million-
processor computer in running the
kind of programs we microcomputer
users are most familiar with. After all,
how many processors do you need to
move a paragraph? But if the million
processors edit the paragraph as well
as move it, then what you have is not
a faster way to do old things but a
new way to do new things. And that
is the promise of multiprocessing, if
only we should live so long. m
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Long before there was a market for 3.5" disks, in fact, four years before, there was Sony.

And while every single 3.5" disk manufacturer has duplicated the Sony design,
there's one thing they haven't been able to duplicate. Sony quality.

Such error-suppressing materials as VIVAX™ magnetic particles (the very core of
the disk itself) have been developed by Sony. As is the case for our manufacturing pro-
cess. Itincludes a burnishing technique that eliminates projections as small as 1/1,000,000
of a millimeter from the disk’s surface.

The result? Every time you use a Sony 3.5” disk you’re assured you're using the

best magnetic medium you can buy.
With somebody else’s, you can only guess. _ S ONY; :
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MICROPROCESSOR
ARCHITECTURES

BY GARY D. BEALS

Extended-processing units can
significantly broaden a microprocessor's instruction set

BECAUSE MOST microprocessors are
designed to meet the widest possible
range of applications, they use a very
general purpose set of instructions.
Unfortunately, microprocessors are
also limited by the size of the silicon
wafer used to make them. Every in-
struction takes up "silicon real estate”
on the chip and must be justified.
Much time and effort goes into select-
ing the best possible instruction set
that uses the least amount of silicon.

Additional instructions are expen-
sive in terms of the space used to im-
plement them because the cost of
building the central processing unit
(CPU) is directly linked to the size of
the chip. The more CPU chips on a
single silicon wafer, the cheaper CPUs
will be to manufacture.

In order to avoid limiting the instruc-
tion set and still conserve silicon,
many of the more advanced micro-
processor designs incorporate
custom instructions that the user can
modify.

Most coprocessors were designed
to extend the processor instruction
set by using a separate chip, or
extended-processing unit (EPU). The

CPU uses its custom instructions to
pass information to and from the EPU
as if it existed on the same chip. This
means that if specialized instructions
are not implemented on the CPU but
are required in a design, an EPU can
be built to execute those instructions.
A good example is floating-point
mathematics instructions. which are
not required by all microprocessor
designs but are critical for some.
Floating-point instructions also tend to
be very costly in terms of silicon space.

Intel. Motorola, National Semicon-
ductor, and Zilog have implemented
extended-processing architectures
(EPAs) on their more advanced CPU
chips. The devices used to extend the
CPU are called coprocessors, slave
processors, and sometimes numeric
data processors. | will refer to them
as EPUs.

I will focus on four different ex-
tended-processing architectures and
discuss their similarities and dif-
ferences.

INSTRUCTION TEMPLATES
All of the extended-processing archi-
tectures in this article use an instruc-

+—Inquiry 286 for Dealers, Inquiry 287 for End-Users.

tion "template” to implement custom
instructions. This is usually a set of
reserved op codes identified by the
CPU as a particular bit pattern at a
particular location. In the example in
figure 1, an F-line code, or a word that
begins with all Is in the most signifi-
cant bits, is used to decode a
template instruction.

The CPU recognizes four s in bits
15 though 12 as an EPU instruction
and allows the user to use the remain-
ing bits for custom instructions. Of
course, the extended-processing ar-
chitecture for each manufacturer
specifies how the rest of the bits
should be structured. In some archi-
tectures, this includes specifying an ID
code to identify which specific EPU
should decode the template. This
allows for multiple EPUs. In figure 1.
the 3-bit ID field allows up to eight
separate EPUs.

Once a template instruction has
been detected by the CPU, it must be
detected and decoded by the specif-

(continued)
Gary D. Beals is a senior field applications
engineer at Zilog Inc. (Suite 23, 2885
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ically identified EPU. The most
popular method is to have the EPU
directly connected to the address and
data bus of the CPU and watch for the
template itself. The EPU takes advan-
tage of whatever status information
and timing signals the CPU has to
offer to allow the EPU to detect the
template op code at the proper time.
This tightly coupled system requires
little or no extra decoding logic. The
EPU performs all the decoding.

Another method produces a par-
ticular status code when a template
instruction is executed and uses ex-
ternal hardware to decode a separate
EPU address space. This requires ad-
ditional hardware but does not re-
quire the EPU to do the decoding.
Either way. the template instruction is
decoded as an EPU instruction and
the information is passed to or from
the EPU.

The actual information transfer dif-
fers from one architecture to another,
but it generally takes one of two
forms. In the first, the CPU provides
all the addressing and the EPU takes
the data and manipulates it in an ap-
propriate manner. In the second, the
EPU gets an address from the CPU,
then takes control of the CPU bus and
directly accesses memory.

All of the architectures support the
first method, some better than others.
The second method, direct memory

access (DMA), is supported by the
CPU itself and is not generally in-
cluded in an extended-processing ar-
chitecture. DMA transfers can be use-
ful for some applications but cause
the CPU to lose control of the bus.
This is contrary to the architecture-
extension idea and can cause some
problems.

In short, all of the CPUs mentioned
here support DMA transfers, although
DMA transfers may not be part of a
particular CPU extended-processing
architecture.

SOFTWARE EMULATION

Another requirement for an ex-
tended-processing architecture is the
ability to emulate the EPU in software
if the hardware chip is not present in
the CPU.

The EPU trap is a bit in a CPU con-
trol register that is set if the EPU chip
hardware is in the system or reset if
it is not. Any time the CPU uses an
extended instruction when the bit is
reset, a software trap is activated. This
means that the CPU will jump to a
specific address where software rou-
tines are located that will emulate the
EPU instructions.

The hardware and software are in-
terchangeable, so they can be used to
debug each other in the initial design
or replace each other in the final sys-
tem, depending on the requirements.

If there is no provision for a soft-
ware trap, the designer must know
before code is compiled or assem-
bled if an EPU is not in the system.
A jump instruction replaces each EPU
instruction, and the software routines
are placed at the end of the jump. If
this is not done, the EPU instructions
become NOPs, or no-operations, and
do not execute.

CONCURRENT OPERATION
There are a couple of buzzwords
associated with EPUs. They are non-
concurrent, or synchronous, mode,
and concurrent, or asynchronous,
mode of operation in an EPU.
Nonconcurrent mode means that
the CPU will always wait for the EPU
before it begins another instruction.
This could also be called serial execu-
tion. Concurrent mode, or paralle] ex-
ecution, means that the CPU and EPU
can be processing simultaneously.
This has an obvious performance ad-
vantage over nonconcurrent mode.
However, if the CPU modifies memory
before the EPU has a chance to read
it. or if the EPU modifies memory
without informing the CPU, synchro-
nization problems can occur. If the
CPU is always in control of the bus,
this does not happen. However, if the
EPU requires DMA in order to modify
memory, provisions must be made to
synchronize the EPU and CPU or pre-

b15

b0

F-line

Figure 1: A sample template for an EPU instruction. The CPU will recognize the pattern of four s in the high bits as an
indicator of an EPU instruction (called an “F-line’ since a binary 1111 equals F in base 16). The 1D field can be used to select
among eight EPUs, and the remaining bits are available to the EPU designer for custom instructions.

b1

b0

1 1 0 1 1

% escape.code

MOD

R/M

Figure 2: The format of an Intel 8086/8088 EPU instruction.
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vent one or the other from using in-
valid data. Forcing temporary noncon-
current operation in software is one
way of solving the problem.

As mentioned, by not allowing DMA
in concurrent mode, synchronization
problems are avoided. Another re-
quirement for concurrent mode is a
method of determining if the EPU has
finished execution. This is done with
either a hardware EPUBUSY line or a
software register. If a register is used,
some precautions in software must be
followed to prevent problems.

The following sections give more
detailed information on each manu-
facturer's extended-processing archi-
tecture. They are listed in the order in
which they were first implemented on
a chip.

INTEL 8086 COPROCESSOR
INTERFACE

The Intel 8086 Coprocessor Interface
is implemented in the 8086/8088 and
80186/80188 microprocessors, al-
though there are slight hardware dif-
ferences between the implementa-
tions. The two coprocessors designed
for this interface are the 8087 numeric
data coprocessor and the 8089 1/O
processor. The 80286 has its own co-
processor interface and a numeric
data coprocessor, the 80287, de-
signed for it.

In the Intel system, the EPU is tied
directly to the address/data bus, the
CPU status lines, and the queue status
lines. It uses the same clock as the
CPU and also sends busy and inter-
rupt signals to the CPU. Because the
8086 has an internal instruction
queue, the EPU must use the CPU and
queue status lines to track this queue
internally in order to decode an EPU
instruction.

The 8086 has two prioritized lines,
rg/gt0 and rg/gt!, called request/grant
lines. These allow two EPUs to request
the CPU address/data bus. (The num-
ber is not limited to two, but addi-
tional hardware is needed to resolve
EPU priority) The 8087 and 8089
have a daisy-chain priority scheme
that allows them to pass bus control
to an EPU tied to their request/grant
(ra/gt!) line.

Unsynchronized

Table 1: An example of synchronization using 8087 instructions.

Synchronized

case 1 FISP | FISTP |
MOV AX. I FWAIT
MOV AX,I
case 2 FILD | FILD |
MOV 1.5 FWAIT
MOV 1,5
To execute an EPU instruction, the  memory.

architecture uses an escape code,
11011, in the most significant bits of
the instruction. The format for the in-
struction is shown in figure 2. There
are 64 memory-reference op codes
and 512 nonmemory-reference op
codes available. The 8087 uses 57 of
the memory-reference and 406 of the
nonmemory-reference op codes. If
there is a requirement for both a
custom EPU and an 8087, the de-
signer should not use any of the 8087
op codes for the custom device.

The escape code identifies the
escape (ESC) instruction, and the
MOD and R/M bits determine the ad-
dressing mode used by the 8086. The
rest of the bits are available for EPU
instructions.

If the EPU only needs to read mem-
ory values of 16 bits or less, the host
CPU performs all of the necessary ad-
dressing. The EPU simply latches the
data value as it appears on the bus
during the CPU-generated memory
read cycle.

To write to memory or read values
of data greater than 16 bits, the EPU
must latch the 20-bit address placed
on the address/data bus during the T1
clock cycle. It then becomes bus
master through the request/grant line
and operates as a DMA device, ac-
cessing the memory on its own.

Because the CPU and EPU can
operate concurrently, when the EPU
uses direct memory access there is a
synchronization problem. In other
words, the EPU can modify memory
without informing the CPU. This
means that, with some instructions,
the CPU must wait to be sure that the
EPU is finished and that the final value
has been transferred to or from

The reverse is also true if the CPU
is loading a value into the EPU that
is larger than 16 bits. The CPU could
modify memory before the EPU had
a chance to read it. To prevent this,
the WAIT instruction is used. WAIT
causes the CPU to monitor the EPU
Busy line and will not allow the CPU
to continue until the EPU is finished
processing and accessing memory.

Intel's numeric data processor ap-
plication note (reference 1) gives
several examples of how to avoid syn-
chronization problems. Synchroniza-
tion can be done explicitly by the pro-
grammer, or the compiler can be writ-
ten to add necessary code automati-
cally. In the latter case, WAIT instruc-
tions are automatically inserted after
every ESC instruction.

Table | is an example of synchro-
nization using 8087 instructions. In
the unsynchronized case 1. the CPU
might move the value of | before the
EPU could modify it. The FWAIT in-
struction forces the CPU to wait until
the EPU is done with the value I. In
case 2, the CPU could replace the
value of I with 5 before the EPU could
read the original value.

One more problem in the 8086 as-
sociated with synchronization is
known as deadlock. This occurs when
the CPU is executing a WAIT instruc-
tion and the interrupt path from the
CPU to the 8087 is broken. If the 8087
needs to interrupt the CPU for the cur-
rent instruction, it cannot, and both
the CPU and the 8087 sit and wait for
each other. Intel's application note on
the numeric data processor details
ways to avoid deadlock.

There are some special control in-

(continued)
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The CPU performs

all transfers to

and from the EPU.

structions in the 8087 that do not re-
guire synchronization. The 8087 takes
exclusive control of the memory bus
and prevents the host CPU from inter-
fering with the data values. These in-
structions do not require a WAIT in-
struction and cannot cause a dead-
lock.

The Intel implementation of concur-
rent processing has some drawbacks,
but they can generally be taken care
of by the compiler or assembler. The
user can either implement concur-
rency for improved performance or
remove it by adding a WAIT after
every EPU instruction. Concurrency’s
major advantage is its inherent per-
formance improvement when both
the CPU and the EPU operate in
parallel.

If there is no EPU in the system, the
host will execute an ESC instruction
as if it were an NOP. Although an ad-
dress is output, the data returned is
ignored. This ensures that the CPU
will continue to execute the program
if the EPU is not there. It also means
that the EPU instructions will be ig-
nored.

Because there is no trap mechanism
in the EPU architecture for the 8086/
8088 and 80186/80188, a decision
must be made at compile or assembly
time whether to use a hardware EPU
or to emulate the function in software.
Emulation software for the 8087 is
available from Intel. The 80286 does
implement an EPU software trap.

Z1LOG EXTENDED-PROCESSING
ARCHITECTURE

The Zilog extended-processing archi-
tecture is supported on the Z8000.,
the Z800, and the Z80000 CPUs. Zilog
has implemented an extended-pro-
cessing architecture with templates
for the custom instructions and a soft-
ware trap available in case the EPU
hardware is not in the system. The first
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Zitlog EPU is the Z8070 arithmetic pro-~
cessing unit {APU).

The Zilog architecture does not con-
sider memory management an EPU
function. The Z8000 implemented
memory management is in a separate
privileged 1/0 space, and the 2800
and Z80000 have memory manage-
ment on chip. Some of the memory-
management provisions and excep-
tion handling of other architectures
are therefore not required.

The general instruction template
format is illustrated in figure 3. The
first word of the instruction contains
a code that identifies it as an EPU in-
struction and mode information
about the data-transfer direction. It
also has a 2-bit field defining which
of four EPUs will decode the instruc-
tion. The blank areas in the template
are available for custom EPU instruc-
tions. The n—1 value means that up
to 16n words or bytes of data will be
transferred. The transfers can take ad-
vantage of the 32-bit bus of the
Z80000 by transferring two 16-bit
words at a time.

Templates include EPU to memory,
memory to EPU, EPU to CPU, CPU to
EPU, FCW (flag and control word) to
EPU, FCW from EPU, and EPU inter-
nal operation.

The templates include all of the
transfers shown above. This allows the
designer to implement memory trans-
fers, EPU to CPU communications,
flag test and branch instructions, and
internal EPU calculations. Figure 4
shows some sample 28070 APU in-
structions. Note that they follow the
templates exactly and that only the
blank area of the template is used
specifically for the custom instruction.

The EPU operates by sitting on the
address/data bus and watching the in-
struction stream. When it sees a bit
pattern that it recognizes as an EPU
instruction, it will decode it and act
accordingly. The EPU uses the CPU
status lines in order to determine
when to look for its instruction
templates.

To allow concurrent operation, the
EPU does not do any addressing or
data passing on its own. The CPU is
in control of the bus and provides all

of the address information to the
memory and EPU. This means that
within this extended-processing archi-
tecture, the EPU cannot operate on its
own. It also means that the CPU can
respond to interrupts and bus re-
guests and continue to execute other
instructions while the EPU is operat-
ing on the data. As long as the CPU
does not request data from the EPU
before it is ready, the CPU continues
to operate normally.

If the CPU tries to use an EPU that
is busy, in most cases the EPU will re-
spond by temporarily halting the CPU
until it finishes its current tasks. This
is taken care of by a line coming from
the EPU called EPUBUSY. On the
28000, the CPU STOP pin is con-
nected to EPUBUSY, and the pro-
cessor can continue only when the
EPU comes free or a CPU reset oc-
curs. The Z800 has a PAUSE pin that
should be connected to EPUBUSY. A
PAUSEd 7800 can continue to re-
spond to refresh requests. bus re-
guests, and CPU resets.

The Z80000 CPU samples the
EPUBUSY line, and although it cannot
execute instructions, it can accept bus
requests and interrupts. If an interrupt
or bus request occurs, the CPU saves
the address of the extended instruc-
tion. The Z80000 also has an EPU
Overlap Mode Bit, which can be set
or reset by software to enable or dis-
able concurrent operation. This is
useful for debugging.

Because the CPU performs all trans-
fers to and from the EPU, all transac-
tions are done at the maximum CPU
memory bus speeds. The EPU can
also take advantage of any special
transfer modes in the CPU, such as
“burst mode.” Burst mode means that
if a single burst memory location is
addressed, several data transfers can
be made from consecutive addresses.
For example, the CPU could send one
address to the memory, and the
memory would transfer back several
consecutive words of data, as op-
posed to one word of data, for each
address. This requires added intelli-
gence in the memory and is taken ad-
vantage of by the Z80000 and Z800.

(continued)
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b15 b0
mode 0 0 1 1 1 type dependent mode 1D
| 5 5 i i 1 l |
T == l I 1
blank o blank n-1 |
el | | LU n ! . i i i ¥
| | 1 I i L T o T S
one or two words of address
i i 1 I 1 1 1 1 1 . ! i 1 1 I

and *** contains source or destination information.

Figure 3: The format of a Zilog EPU instruction. 1D selects umong four EPUs, n—1 specifies number of words or bytes loaded,

(a)
b15 b0
B T T 7 T
0 0 0 0 1 1 1 1 Rs 1 ID
|
= = — = = = = = E T 5 = n-1
i Jk 5 7[
b15 b0
T
0 1 0 0 il 1 1 1 0 0 0 0 1 ID
f
— — — — — — — — — — — — n—1
. + 4
16-bit address
1 4 L X [SEESER TRV ) i i Jrttoay i i =1
(b)
b15 b0
: K j T
‘ 0 0 0 0 1 1 1 1 Rs 1 ID
k- - - 1
I 1 0 0 0 0 Fs 0 0 0 0 n-=1
L= el i | L 1
b15 b0
= = e
0 1 0 0 1 1 1 1 0 0 0 0 il ID
]
I
1 0 0 0 0 Fs 0 0 0 0 n-—1

T
16-bit address
1 T ] i i 1

i i i

i I 1 i i | i

Figure 4: (a) A Zilog EPU-to-memory transfer instruction template for indirect register (IR) addressing mode (above) and direct
addressing (DA) mode (below). Rs is the CPU register used in the 1R addressing mode. (b) Actual Z8070 instructions using the
templates in (a). This is a floating-point number load (FLD) instruction. Fs is the EPU register loaded; n—1 indicates the floating-

point number's precision—single. double. or d

ouble-extended.

The 78070 APU will have some
speed advantages of its own. It will
have two simultaneous clock speeds,
one for its bus interface and one for
its internal operation. This means that
the APU will operate internally at its
maximum speed while transferring
data at a speed that the CPU and
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memory can handle. It also will allow
the CPU to load data while the APU
is executing instructions. This feature
is very handy for matrix calculations
and speeds up the total execution
time.

The Z8070 also will have four
separate interfaces, which are select-

— e S e T RS T = =

able by two input lines. These include
the Z8000, Z80000, and Z800 as well
as a universal interface. The universal
interface makes the Z8070 look like
a peripheral on the CPU bus. The
Z8070 is not yet available, although
it should be out in 1985.

{continued)
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The Z8000, Z800, and Z80000 all
have this extended-processing archi-
tecture implemented in their instruc-
tion sets. Except as noted on the
7280000, they are very similar. Al-
though the Z8070 APU for floating-
point math will be the first EPU from
Zilog, almost any custom chip can be
designed to work with the EPU archi-
tecture.

In addition, the EPU interface can
be used for non-EPU applications.

The interface can be used to provide
a separate workspace outside of
memory or [/O space and implement
multiple stacks. slave buffers, or a
high-speed block-transfer mechanism.
(See reference 14))

NATIONAL SEMICONDUCTOR’'S
SLAVE PROCESSOR INTERFACE
National Semiconductor has imple-
mented an extended-processing ar-
chitecture for the Series 32000 micro-

processor family. It is designed to sup-
port floating-point operations, mem-
ory management, and custom proces-
sors. In addition, it will allow compat-
ibility with a later version device,
which will integrate some or all of the
functions on one chip when the tech-
nology is feasible.

National refers to its EPU as a “slave’
processor because the host CPU per-
forms all addressing and data trans-
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(301) 565-3595 @B
*NO ADDITIONAL CHARGE for credit cards.
*Allow 2 weeks for personal checks.

The Comrex iV is a low-price, reliable, 36
cps Daisywheel printer manufactured by
Brother and distributed by Epson (Mid-
Atlantic).

Biother is a frademark of Brother International.
Epsen is a trademark of Epson America Inc.

RX80 Dot Matrix

RX80-FT Dot Matrix
RX4100 Dot Matrix
FX80 Dot Matrix
FX400 Dot Matrix
L1500 NLQ
LX80 Dot Malrix
LX4100 Dot Malrix

OKIDATA
92 DotMatrix ............... ..§ 365
84 DotMatrix .........«........ $ 679
BROTHER
HR-45XL Daisywheel .......... ... $ 349
HR-35 Daisywheel ............... $ 799

2024 NLQ
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Ramiape-PC.

Because backups
should do more
thanjust

take,'

The frouble with conventional hard
disk backups is that backing up is all
they do. They take and store informa-
tion—and can take a lot of time and
effort doing it—-but they don't help you
use that information.

RamTape-PC is a complete data
sforage peripheral that does more
than just take data from your PC; it
gives you new and advanced
capabilities.

It gives you: Electronic disk—a Ram-
Tape-PC exclusive. Load data into its
360 Kbyte RAM, without reducing user’s
memory. Breeze through file editing
and spread sheets, With an access

Inquiry 332

ke, take.

fime measured in nano-seconds, the
electronic disk speeds every function.

It gives you: A floppy library capa-
bility—another RamTape exclusive.
Store the contents of 32 double-sided
floppies on one cartridge: it's more
manageable, less expensive. And you
access files up to 50 times faster.

It gives you: A choice of hard disk
backup, either file or image oriented. A
complete 10MB file by file backup
requires less than 15 minutes, with no
user intervention. Image backup is
even faster. The file mode of backup
allows great flexibility providing for
backup and restoration of specific files

NORTH ATLANTIC / QANTEX
PRESENTS

RAMTAPE PC - FEATURES

1. FILE OR IMAGE BACKUP
2, FAST ACCESS RAM DISK
3. 32 DISKEITES ON TAPE

it
Y A ex

g I

‘which meet selected criteria.

Even with its exclusive features, Ram-
Tape-PC costs no more than ordinary
backups. So why settle for a system
that only takes, when the RamTape-PC
gives, gives, gives?

For details contact Qantex,

60 Plant Ave, Hauppauge, NY 11788. Call
toll-free 800-645-5292; in NY State
516-582-6060.

Sy north atlantic

Qantex
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MICRO ARCHITECTURES
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Figure 5: The format of a National Semiconductor Series 32000 microprocessor EPU instruction.

Table 2: The National EPA protocol.

Step Status Action
1 1111 CPU sends ID byte
2 1101 CPU sends operation word
3 1101 CPU sends required operands
4 -- EPU starts execution; CPU
prefetches
5 — EPU pulses AT/SPC low
6 1110 CPU reads status word
7 1101 CPU reads resuits, if any

fers. The EPU sits on the address/data
bus and watches for the ID byte that
identifies an EPU instruction, the
operand word format, and (in case of
a multi-EPU system) which EPU will
manipulate the data. The host CPU
routes the data to the specified EPU,
and the EPU then performs whatever
action the instruction specified. Each
instruction consists of 24 bits—the 1D
byte and an operation word that spec-
ifies size and number of operands, ad-
dressing modes, and the type of oper-
ation (see figure 5).

The 32032 CPU contains 3 bits in its
configuration (CFG) register that cor-
respond to custom (C), memory-man-
agement (M), and floating-point (F)
EPUs. The bits are set on initialization
of the CPU, using the SETCFG com-
mand. If EPU hardware is in the sys-
tem, the appropriate bit should be set
and the EPU instructions will execute.
If the bit is reset, an EPU instruction
will trap to a software routine.

In order to maintain software com-
patibility with a future device, which
could integrate memory-management
and floating-point math functions on
a single chip, National has specified
both floating-point and memory-man-
agement operation codes in its in-
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struction set. These instructions each
have separate ID byte codes.

National also specifies a set of
custom EPU instructions, including
those to calculate, move, compare,
convert, and load and store status
registers. Three privileged instructions
can be executed only in supervisor
mode: test, and custom register load
and store. The designer can specify
the op codes and data types for these
instructions in the operand word.
Operand transfers can use any of the
addressing modes.

The actual EPA protocol uses the
host CPU status lines and a line called
slave processor control (AT/SPC). Four
status codes are used for the
protocol:

Send ID
Xfer operand 1101
Read status 1110
Waiting for EPU 001 |

The AT/SPC line is bidirectional and
pulsed low for transactions.

The EPA protocol shown in table 2
is documented in reference 8. In step
1, the CPU starts to execute an EPU
instruction and outputs the ID byte on
the address/data bus and status 1111
on the status lines. The EPUs decode

1111

the ID, and only the appropriate EPU
continues to talk to the CPU. In step
2, the CPU outputs the operand word,
with 1101 on the status lines.

At this point, both the CPU and the
EPU have decoded the operand word,
and the CPU transfers as many
operands as were specified. with 1101
on the status lines. Once all the
operands are transferred, the EPU
begins execution, signaling this by
pulsing the AT/SPC line.

The CPU can continue to fetch in-
structions into the 8-byte prefetch
until it is filled. At that point, the CPU
waits for the EPU to finish and places
0011 (waiting for EPU) on the status
lines. The CPU and EPU do not ex-
ecute concurrently.

When the EPU is finished or wants
to communicate with the CPU, it will
pulse the AT/SPC line and the CPU will
read a status word in the EPU by plac-
ing 1110 on the status lines. The status
word contains a number of flags set
depending on the results of the EPU’s
operations, including a Q flag that in-
dicates an error detected by the EPU.

In the last step of the protocol, the
CPU transfers any results from the
EPU to their destinations and places
1101 on the status lines. There are two
exceptions to this protocol: the load-
memory-management-register (LMR)
and the load-custom-register (LCR) in-
structions. These are direct transfer in-
structions and do not require any
acknowledgment or status informa-
tion from the EPU.

MOTOROLA COPROCESSOR

INTERFACE

The Motorola Coprocessor Interface

is implemented in the recently re-
(continued)



NOW THAT THE PC FAD IS OVER,
IT°S TIME TO GET DOWN TO BUSINESS.

Like hordes of locusts, the PC swept
the business community. Corpora-
tions bought them like electronic
calculators by the thousands to improve
the productivity of their executives.
Portables were carried home from the of-
fice every evening and on trips. Com-
puterization was even affordable to the
small business for the first time. Pro-
grammers put their unique genius to
work to develop some of the best soft-
ware ever written. Productivity tools like
word processing, electronic spread
sheets, data base management and ac-
counting was placed into the hands of
new computer users. Productivity im-
proved for everyone. From the
CEO ... tohisstaff. . . to the salesman
... to his secretary. Forecasts for con-
tinued PC growth were nothing but
highly optimistic. One at every desk.
One in every home. What happened?

“Networking won’t solve the
multiuser problem either economi-
cally or functionally”

Like the first crust of any
marketplace it saturated quickly. Those
that are the first to buy almost anything
new and promising, bought. There are
no more computer hackers and hobbyists
to sell to. They all have one. Applications
for the home that made any sense didn’t
develop. Corporations found that they
neceded PCs to “talk” to each other. That
solution is distant because networking
won't solve the problem cither
economically or functionally. Most
available networking does nothing more
than messenger floppies around. The
small business found that as soon as its
first PC was operational and productive,
a second one was needed to satisfy de-
mand usage. The PC, with all its pro-
mises, turned out to be a dead end for the
business environment. The PC and
clones just haven’t been the godsend for
business that was predicted. Why?

The PC is a personal computer. Just
that. Not a business computer. That’s
because PCs are single user computers
with single user software. Good for one
person but not good enough for a whole
company. Even if the company is two
people.

Every computerized business has
someone entering information while
somecone clse is looking up information.

Inquiry 194 for Dealers. Inquiry 195 for End-Users.

That’s two users. And every business has
more than two users who need access to
the computer. That’s a multiuser com-
puter environment.

“The small business needs a
second PC as soon as the first one
is working”’

It’s now hard to justify PCs in a
business environment. A multiuser com-
puter capable of supporting up to five
users is available for the price of a single
IBM PC XT. It has more storage and a
business oriented operating system.
Supermicros are available that have the
power of minicomputers without the ac-
companying price tag. Ten unconnected
PCs, sitting around worth about
$50,000, doesn’t make sense when for
much less you can get a lot more com-
puting power in a supermicro that ac-
commodates 20 or more users. But don’t
let even that price tag scarc you. On a per
user basis, multiuser computers cost
about $1500 less than a PC. New users
can be added for less than $600 with a
dumb terminal. And they’re upgradable.

“A six port multiuser computer is
now avatilable for the price of a
single IBM PC XT . .. micro-
computer systems cost §1500 less
per user than multiple PCs”

Multiuser computers communicate
with each other. They share the same
data base, software and peripherals. They
have sophisticated business features