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Today, there are more Apples in
schools than anv other computer.

Unfortunatelv, there are still more
kids in schools than Apples.

So innocent youngsters (like your
own) may have to fend oft packs of bully
nerds to get some time on a computer.

Which is why it makes good sense
to buy them an Apple” llc Personal
Computer of their very own.

The lic is just like the leading com-
puter in education, the Apple lle. Only
smaller. About the size of a three-ring note-
book, to be exact.

Even the price of the llc is small—
under $1300”

Of course, since the Iic is the legiti-

world's largest library of educational soft-
ware, Evervthing from Stickvbear Shapes™

WAYS TO TRAVEL: ;

%
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programs in all. More than a few of which
mate offspring of the Ile, it can access the  vou might be interested in vourself.

For example. 3-in-1 integrated busi-
ness software. [ome accounting and tax

With a Ifc. your kid can do something constrictive affer school. Like learn to write stovies
Or learn to fly Or even learn something slightly more advanced. Like mullivariable calculis

for preschoolers to SAT test preparation
programs for college hopetuls.
In fact, the Tlc can run over 10000

programs. Diet and fitness programs.
Not to mention fun programs for the
whole familv. Like ‘Genetic Mapping and




e an Apple after school.

“Enzyme Kinetics’ the power of the average office computer. So while your children's shoe sizes
And the Apple Ilc comes complete A built-in disk drive that would and appetites continue to grow at an

with everything you need to start computing ~ drive up the price In s optional carrying case. the alarming rate, theres

in one box. of a less-senior g Yz e i Do Qo one thing you know
Including a free 4-diskette course to  machine. i 7 can keep up with them.

teach you how — when your kids get tired And built- ’ (il Their Apple Ilc.

of your questions. in electronics To learn more
An RF modulator that can turn almost for adding : TEanemnAns about it, visit any

any TV into a monitor. accessories like S authorized Apple dealer.
As well as a long list of built-in a printer, a Or talk to your own

features that would add about $800 to the  modem, an computer experts.__ #

cost of a smaller-minded computer. AppleMouse or » o As soon -~
128K of internal memory — twice an extra disk drive when the time comes. as they get home from school, ‘

*The FIC i concerned about price fixing. So this is only a Suggested Retil Price. You can pev more if you really want lo. © 198+ Apple Computer Inc. ; é/( and the Apple logo are

(%\Iered trademearks of Apple Com 5714!() Inc. Stic kw/mn Shapes is a trademark of Optimum Resource. For an authovized Apple dealer nearest you call (800) 538- 9696. I Canada, call

00) 268-7796 or (800) 268-7637.
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EDITORIAL

SERVICE AND SUPPORT

When computers are working they
keep us entertained, or at least oc-
cupied. That's why happy customers
seldom praise the retail stores and
mail-order businesses that sold them
their computer equipment, and why
we hear much more criticism of com-
puter dealers. Often retail salespeople
are decried for knowing little about
the computers and software they sell
and mail-order firms for providing less
customer support than retail stores.

But the reality varies from store to
store and transaction to transaction.
[ have had nothing but good experi-
ences with mail-order companies, in-
cluding free replacement of 100 flop-
py disks when three of ten in the first
box wouldn't format properly. I've
bought software, a modem, a printer,
and various supplies through phone
orders to mail-order businesses.

My experiences in retail stores have
been mixed. | once heard a salesman
tell a customer that Pickles and Trout
were programming languages {they
actually were two people who pro-
duced a version of CP/M for the Tandy
Model 1I). On another occasion the
sales staff of a retail store refused to
go through the bother of taking an
order for VisiCalc or to hold a copy
for me from the next shipment. | went
back several times only to find Visi-
Calc sold out again and no one will-
ing to take my order. (Finally. | bought
VisiCalc through mail order and had
no problems.} On the other hand, the
retail salespeople at the computer
store where BYTE made some recent
purchases not only know what they
are doing but also give technical sup-
port when things go wrong.

STREET ADDRESSES
There is room for improvement in
both mail-order and retail computer

6 BYTE » FEBRUARY 1985

sales practices. The great concem
with mail-order businesses is well
expressed in a letter we received
from John C. Gunn, director of con-
sumer affairs for Priority One Elec-
tronics of Chatsworth, California:
“Although we are primarily an in-
dustrial distributor, a measurable por-
tion of our revenue comes from our
‘mail-order’ ads. We frequently hear
horror stories about some poor soul
who sent his money to a mail drop or
post office box somewhere. . .and
never saw any product or a dime of
his dough. Incidents such as this hurt
all of us”

Priority One took an interesting
practical step to counteract this prob-
lem. “To assist in protecting unwitting
consumers from unscrupulous adver-
tisers,’ Gunn writes, “we lobbied
strongly for the passage of a bill in-
troduced by California Assemblyman
Jack O’'Connell. This law requires all
advertisements in our state to carry
the street address of the company
placing the advertisement.” We com-
mend Priority One for its efforts to
protect the interests of customers of
mail-order businesses.

REMOTE DIAGNOSTICS
The convergence of computer and
communications technologies offers
an unprecedented opportunity for im-
proving customer support. When a
personal computer is connected to
the telephone system through a
modem, and if the operating system
and hardware are still capable of tak-
ing input from the serial port, then
someone at the other end of the
telephone line should be able to take
control of the computer and put it
through a series of diagnostic tests.
The availability of such remote
diagnostics would be a great conve-
nience for computer users, retail
stores, mail-order businesses, and

manufacturers. Remote diagnostics
would be much less expensive than
shipping costs and would reduce or
eliminate the problems sometimes
caused by the consumer's inability to
describe a problem in a way meaning-
ful to technicians. Instead of lugging
the machine back to the store or
packing it up for shipment, the con-
sumer could just connect the com-
puter to the telephone and watch the
diagnostics at work. In many in-
stances, the consumer could learn
what was wrong and how much it
might cost to fix before sending out
the equipment. The service or-
ganization would know what type of
repair was coming and be prepared
to fix it. In some cases the machine
wouldn’'t have to be sent out at all;
there could be a software fix or a
board swap.

Some companies already furnish
diagnostic disks. These disks are valu-
able, but because of a lack of infor-
mation needed to interpret the results
of the tests, they tend to leave the
customer poorly informed. Remote
diagnostics would permit the service
organization to use additional tests to
identify the problem more precisely
and then to tell the customer more
about the extent of the repairs and
potential costs.

Since repair bills can range from
$75 to more than $1000, mystery
breeds distrust. Consumers often
express suspicion about repair costs
of the automobile and other famil-
iar machines. Similar feelings of
distrust about repairs of computer
equipment could become much more
pervasive. Remote diagnostics could
reduce mystery and improve con-
sumer confidence in the computer in-
dustry. We hope the use of remote
diagnostics becomes standard in-
dustry practice.

—Phil Lemmons, Editor in Chief
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FLOPPY DISK

Maxell (zold.

The floppy disk
that turns Apples
golden,

keeps AT&T on-line,

Whether you're exploring for profits,
reaching out for projections, or polishing
your argument, there’s a Maxell floppy disk
perfect for your computer. Consider the
unique way we pack and bind our oxide
particles for quality over the long run. Or
our lifetime warranty. Maxell. The Gold
Standard in floppy disks. Precious metal
for virtually every computer made.

maxeill.

I[TSWORTH IT.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074
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Wordstar Wordprocessing and SuperCalc 3" Integrated Spreadsheet now included Free with all Seequa compurters.

SEEQUA

GET AI\I
1B PG
FOR JUST
51590.

BUY A CHAMELEON
BY SEEQUA,

The Chameleon by Seequa does everything an an 8 bit micro-

IBM PC does. For about $1000 less than an IBM. processor that lets you run
The Chameleon lets you run popular IBM soft- any of the thousands of CP/M-80®
ware like Lotus® 1-2-3™ and dBase I1.® [t has a full programs available. It comes complete with two of
83 key keyboard just like an IBM. A disk drive like the best programs around, Perfect Writer ™ and
the IBM. And a bright 80 x 25 character screen just Perfect Calc.™ It’s portable. And you can plug it in
like an IBM. and start computing the moment you unwrap it.
But it’s not just the So if you've been inter-
Chameleon’s similarities to The Chameleon by ested in an IBM personal com-

the IBM that should interest SE E A puter, now you know where you
you. Its advantages should, can get one for $1595. Wherever
too. The Chameleon also has COMPUTE R they sell Chameleons.
CORPORATION

8305 Telegraph Road

Odenton, MD 21113

Chameleon shown with optional second disk drive.

To learn more about Seequa or for the location of the Seequa dealer
nearest you, call (80()) 638-6066 or (301) 672-3600.

IBM is a registered trademark of International Business Machines Corporation,
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M-I-C-R-O-B-Y-T-E-S

---------

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

CP/M for the Macintosh

IQ Software, Fort Worth, TX, is selling a version of CP/M-68K for Apple’'s 128K-byte Macin-
tosh for $395, including Digital Research's C Compiler and Macro Assembler. CP/M 2.2
emulation is available for $195 extra but runs only on a 512K-byte Macintosh. A 512K-byte
Macintosh is also required to access the mouse and pull-down menus. CP/M-68K disks are
not compatible with other Macintosh disks.

Superex, Micromax Unveil Macintosh Business Software

Superex Business Software, Yonkers, NY, announced 25 new products for the Macintosh,
priced from $20 to $800. The least expensive item is also the only hardware product in-
troduced: MacSpeak is a $19.95 external speaker. All products should be available this
month.

Also included are business programs for cost estimating, time billing, inventory, finance,
business letters, sales, and wholesaling. A complete accounting package with Accounts
Payable and Receivable and General Ledger modules is $750. A Home Executive program is
$90.

Four engineering packages—for civil, mechanical, chemical, or electrical engineers—are
$100 each. A MacScience series includes Physics or Chemistry formulas for $100 each.
Statistics and job-hunting programs were also announced.

Micromax, San Diego, CA, introduced Gallery, a business-accounting software series. The
Finance module, which includes General Ledger, Accounts Payable and Receivable, and Cash
Disbursement, is $795; industry-specific vertical applications are also planned.

Conetic Introduces Desktop Management Software

Conetic Systems Inc., San Leandro, CA, introduced Higgins, a specialized relational database
program for the IBM PC XT or PC AT that includes an appointment calendar, telephone/ad-
dress file, expense report, and message features. Information entered into the program is
linked to related files; for example, the telephone directory is checked when an appoint-
ment is made. Information for up to seven people can be tracked on one computer. A local-
area-network version that exchanges nonprivate schedule information is also available. The
single-user version of Higgins is $395.

Lantech Offers UNIX-like Operating System for $129

Lantech Systems Inc., Dallas, TX, announced uNETix 2.0, a multitasking operating system for
the IBM PC that it says is compatible with ATET's UNIX operating system but costs just
$129. Using optional $100 window-management software, PC users can execute up to 10 ap-
plications concurrently; one of those could be a PC-DOS application running under
Lantech’s $50 PC Emulator.

While a hard disk is recommended, Lantech says the operating system can run on a two-
disk system. A separate version of uNETix is available for use in local-area networks.

Smalltalk for PCs

Digitalk, Los Angeles, CA, introduced Methods, a Smalltalk-80 object-oriented development
system for the IBM PC. The $250 system includes a compiler. debugger, and text editor; it
uses a text-based windowing system with pop-up menus. Methods requires an IBM PC with
512K bytes of RAM and two 360K-byte disk drives.
Software Systems, San Francisco, CA, is also developing a Smalltalk for the Apple IlI, with
later versions planned for 8088- and 68000-based systems.
(continued)
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MICROBYTES

Software Teledelivery Efforts Falter

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

At last year's Winter Consumer Electronics Show, several companies announced or dis-
cussed plans for electronic delivery of software. Some, including Xante, Romox, and Cumma
Technology. planned to download to erasable programmable read-only memory (EPROM)
cartridges at dealer terminals. Others, including Control Video’s GameLine and the Nabu
Network’s cable service, downloaded programs directly to computers or video games.

Xante, Romox, and Cumma have all ceased operations, mainly because of poor dealer
response and the general collapse of the cartridge video-game market. Nabu's cableTV-
based software-downloading service continues to operate in Ottawa, Ontario, despite finan-
cial troubles. Control Video Corp., Vienna, VA, said poor distribution and the general video-
game slump led it to cancel its GameLine service for the Atari 2600 VCS.

Control Video is now testing a new service which allows subscribers to play 20 games
available each month as often as they wish for a $14.95 monthly fee, which includes rental
of a 2000-bps modem from BellSouth. MasterLine is now available for Apple Il and Com-
modore 64 owners in Atlanta, Los Angeles, Houston, and Washington, DC.

Separately, NBC announced that it would cancel the NBC Teletext service in late January.

NANOBYTES

Intel introduced the 82588 single-chip local-area-network controller. The 82588 can be used
in low-cost baseband or broadband networks—including such IEEE 802.3 protocols as IBM’s
PC Network and the developing STARLAN—at speeds up to 2 megabits per second. Initial
pricing will be $45 each in large quantities. . . . Laserstore, Princeton, NJ, plans to sell a
2.5-gigabyte write-once optical streaming-tape drive. The drives should be available in large
quantities in mid-1986 for about $2500. . .. Multi Solutions announced a licensing agree-
ment with Computer Engineering & Consulting of Tokyo, under which CEC will translate
Multi Solutions’ S1 operating system for Japanese computers. Currently, SI runs on several
68000-based computers and is being translated by MSI for the IBM PC AT. The agreement
guarantees a minimum of $40 million in royalties, according to Multi Solutions. . . . WATCOM
Products Inc. has released two products developed at the University of Waterloo in
Canada. WATFILE is a $295 data-management system for the IBM PC; JANET/2 is network-
ing software for IBM’s PC Cluster system. ... Alphacom announced a 133-character-per-
second printer at $249 that it says is compatible with Epson’s RX-80. . .. Corvus and NEC
have agreed to jointly develop a single-chip controller for Corvus's Omninet local-area net-
work. Currently, an Omninet controller requires three chips developed by Corvus. ... Ad-
vanced Micro Devices now offers a 10-MHz version of the 80186 processor. . . . Phoenix
Software, Norwood, MA, has developed an IBM PC XT-compatible ROM BIOS and is
developing software compatible with IBM's PC AT. Phoenix’s earlier IBM PC-compatible
ROM BIOS code has already been licensed by AT&T, Kaypro, Tandy/Radio Shack, Wyse
Technology, and Zaisan. . . . Rumors that Tandy would begin selling ACT computers in its
Radio Shack stores are apparently false. Instead, the two companies announced a joint ven-
ture to operate a chain of computer stores in Europe, called TA ComputerWorld. The stores
will sell both Tandy and ACT computer products. . . . AST Research announced RamStak, a
memory-expansion board for the Apple Lisa computer. The board can add up to 2
megabytes of memory to the Lisa; with 512K bytes, it's priced at $1395. .. . Mosaic Elec-
tronics, Oregon City, OR, announced Access-M, an expansion card for the Commodore 64
adding up to | megabyte of memory. The standard $195 card includes 64K bytes of RAM
and RAM-disk software; additional memory is plugged into the card. . . . PortaAPL, a $275
APL interpreter for the Macintosh, was introduced by Portable Software, Cambridge, MA.
PortaAPL adds a full-screen editor and access to many Macintosh ROM toolbox routines to
the standard APL language but requires a 512K-byte Macintosh. . .. C Line Inc., Chicago, IL,
announced a dBASE IIto-cEnglish converter. The $795 program converts standard dBASE Il
source code into cEnglish, which is then translated by the $900 cEnglish program into C,
which is in turn compiled into machine language by a C compiler.
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TheTI855is
the only printer
with letter quality,
draft speed,
raphics,
plug-in font
modules...
all forunder

$1000.........

The TI 855 printer. The

printer for all major PC’s. TEXAS
See for yourself today.
Call 1-800-527-3500 INSTRUMENTS

Creating useful products
and services for you.

for the dealer
nearest you.

DPFQI2B Y
This printout was not generated by the T1 855. 2764-08
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Slide Cat rrROM KODAK INTRODUCES:

THE CAT-QUICK
SLIDE -Mz?I(ERS

THAT WILL




“Now you can make presentation-
quality instant slides from CRT
screens, one at a time. Slides that
integrate beautifully into the rest
of your show. It’s like having your
own instant slide department. And
you don’t have to be an audio-
visual professional to do it.

“Kodak’s new cat-
quick slide-makers are
a versatile group of

KODAK
INSTAGRAPHIC
Copy Stand
Use this well-designed unit to make slides of
pictures, printed material, and artwork np to
117 x 177 Or small, three-dimensional objects.
Right in your office. In ordinary room light.

state-of-the-art products designed
to convert computer-generated
material into slides, fast!

“With our new imager, you can
make instant slides (or prints)
from just about any data that
appears on your CRT screen...pie
charts, bar charts, organization
charts, etc. And you can use just
about any size terminal —9-, 12-,
13-, even 19-inch screens. Direct

Inquiry 345

KODAK
INSTAGRAPHIC
CRT Slide Imager
Contains KODAK
INSTAGRAPHIC

INSTAGRAPHIC Slide
Module, and KODAK
INSTAGRAPHIC CRT
Cone. Just add the
appropriate CRT

. adapter to make
instant presentation-
quality slides that
integrate beautsfully
into the rest of your
show. There's even an
optional module that lets you make prints.

conversion from CRT to
slide can save you time,
and money! For slides
from hard copy use our
sleek copy
stand. Both methods
are easy and affordable.
“Your options are many. You
can buy one product, or the entire
line. Make a single slide or
'an entire presentation. Prove
a point, or wow an audience.
Even use our camera back, module,
and film to photograph images
electronically transferred with
many manufacturers’ video image
recorders! And get results that
make a grin begin.

Kodak I

Kodak B
Instagraphic™

Print

Slide
“‘_A'Z_. ==

Instagraphic”

color film color film

Somren s

e T

TV = 0108 » st ¢ TR

KODAK INSTAGRAPHIC Color Slide Film

Shoot just one slide or an entire presentation. One-
at-a-time exposure means you waste no film, waste
no money. If you need instant color prints of CRT
displays, use KODAK INSTAGRAPHIC Color Print
Film and substitute the KODAK INSTAGRAPHIC
Print Module.

Camera Back, KODAK

©EASTMAN KODAK COMPANY, 1084

| Turn CRT Dala
Into A Slide, Cat-Quick.

KODAK CRT Adapters
Make an instant slide or print
[from your screen, any screen—
9., 12., 13-, even 19-inch— with your
choice of adapter to fit between the imager and
the CRT screen.

KODAK INSTAGRAPHIC
Slide Mounter and Mounts

Last step. Mount your slide quickly and
eastly with this simple-to-use device.
Eases film into the slide mount auto-
matically, so you never bave to snap the
mount together or touch the image area.

“To learn more
about these new
— state-of-the-art

~ products, call 1 800 44KODAK,
Ext 233 (1 800 445-6325,
Ext 233), or use the coupon below.
Or contact your local dealer in
Kodak audiovisual products, listed
in the Yellow Pages under ‘AV
equipment and supplies.””

New cat-quick slide-makers
from Kodak.

THEY RE GONNA
MAKE YOU GRIN.

Eastman Kodak Company, Dept 4121
Motion Picture and Audiovisual Markets Division
Rochester, NY 14650

O Please have a representative call me. A8071
[ Please send me your informative Slide Cat brochure. A8072

NAME

TITLE

COMPANY

ADDRESS

Cmy STATE 7p

PHONE
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CP/M PLUS FOR THE MODEL 4

89000000000 c0s0s000000000000 00000000800

Editor's note: In the following sequence of letters,
reader William F. Crowell addresses Tandy Cor-
poration Chairman John Roach, BYTE (having
received a copy of Crowell's letter) responds to
Crowell, and David Krebbs of Tandy replies to
Crowell.

Dear Mr. Roach,

I am a longtime computer customer of
Tandy Corporation. | presently own two
Model Is, a Model 4. and a Model 4P. For
over 18 months now, since it was first an-
nounced, | have been waiting to receive
a working version of Model 4 CP/M Plus.

First, | had to wait 13 months after Tandy
announced the product before it was even
released. (However, this didn't stop Tandy
from advertising the product as available
during this entire period of time, presum-
ably to sell more Model 4s to customers
who want to run CP/M Plus.) | immediate-
ly bought a copy. As you know, however,
the original release was full of bugs.

I volunteered to betatest the new
preliminary version 1.1, which I did. I im-
mediately discovered that random access
failed miserably. Then | observed from the
source code, RANDOM.ASM, that virtual-
ly nothing had been done to implement ran-
dom access on the Model 4 hardware en-
vironment.

Tandy calls this an operating system?
How could the company even release it
in the first place without random access?
Also, the BIOS is supposed to emulate a
DEC VT52 terminal, but it doesn't. Many
of the VT52 control codes don't work. Fur-
ther, the promised CBASIC has never been
released, and there is no release date that
I am aware of.

How is it that Tandy is able to release
so much other TRS-DOS software. but it
takes over 17 months now to merely write
a correct BIOS for CP/M Plus? This rather
obviously represents a violation of the
antitrust laws.

Why haven't the popular magazines
reported this irresponsible and reprehen-
sible conduct by Tandy? Are they afraid
of losing your advertising?

You are hereby placed on notice that |
will attempt to file a class-action suit
against Tandy Corporation for consumer

14 BYTE * FEBRUARY 1985

fraud. breach of contract. antitrust, and
possibly other causes of action unless
working versions of CP/M Plus and CBASIC
are available for purchase and the work-
ing version of CP/M Plus is provided to
purchasers of the original version within
30 days of this date.

I am sorry to take such an unfriendly
tone in this letter, but apparently threats
of legal action are the only thing that
Tandy understands.

WiLLiam F. CROWELL
Attorney
Oakland, CA

BYTE replies:

We called Mark Yamagata of Tandy re-
garding CP/M Plus for the Model 4. Mr.
Yamagata quickly admitted that there
were bugs in the product. He added that
the new version was almost ready but
that one more bug had to be worked out.
He said the new version would be avail-
able by the end of October. He also said
that all registered users would be advised
of the new version, which will be avail-
able to them at no charge. We hope the
new version solves the problems you've
encountered with CP/M Plus; if not, or if
Tandy fails to ship the new version,
please let us know so we can report on it.

As to magazine policies on publishing
letters to the editor, we receive far more
letters than we can publish. We try to
choose those of greatest interest to the
greatest number of readers. When we
receive copies of complaints like yours,
we generally call the company involved
and try to obtain information about how
the problem can be solved. If a solution
appears imminent, we call the author of
the letter and inform him or her. By the
time we could publish the letter, the
reason for the complaint will have dis-
appeared.

In this case, the solution appears to
have been "imminent” for a long time.
We hope that CP/M Plus is now fully func-
tional on the Model 4.

Tandy replies:

Dear Mr. Crowell,
1 regret your problems with Model 4
CP/M Plus, but I can do no more than to

repeat some of the points that | men-
tioned during our previous telephone
conversations. You are correct in observ-
ing that Model 4 CP/M Plus got onto the
market later than we originally intended
and that the initial release had bugs. This,
as you know, is not at all unusual with
software. Virtually all software packages
do contain bugs when they are first
released, and these bugs are subse-
quently removed as later versions of the
software packages come into the market.

From your letter Iinfer that you do not
regard the version of Model 4 CP/M Plus
that we are now selling as a "'working ver-
sion.” | must respectfully disagree. It is
the position of Tandy Corporation that
our Model 4 CP/M Plus software package
is quite adequate for the purposes for
which it is intended. and retail sales to
date, as well as user feedback, indicate
that the public agrees with us. 1 am sorry
if this particular software package is not
suitable to you in some way or ways, but
you will understand, 1 trust, that it is not
possible for us to design our products so
that they are perfectly acceptable in
every respect to every single member of
the buying public.

Regarding your comments on the
VT-52, please note that the first release
of the Model 4 CP/M Plus manual did
contain errors on the decimal values
assigned to the VT-52 emulation codes.
The correct codes have been sent to you
by Mr. James Brown, of this office, and
a Publication Change Notice has been
submitted for future editions of the
manual. You will find that the VT-52 con-
trol codes will work correctly with the in-
formation that Mr. Brown sent to you.

(continued)

LETTERS POLICY: To 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.
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Back Up All the Hard Drives in Your Office.

The MaynStream offers fully portable hard drive backup
employing the latest software technology. It is compatible with
IBM, Compagq, and NCR personal computers* and comes with
an industry-leading 1-year warranty.

e

Portable ...

Backup!

"iIBM Is a trademark ot
International Business
Machines. Compaqisa
trademark of Compaq
Computer Corpora-
tion. NCRis a trade-
mark ot NCR
Corporation.

TAPE BACKUP SYSTEM
BY MAYNARD ELECTRONICS

Maynard Electronics

430 E. SEMORAN BLVD., CASSELBERRY, FL 32707
305/331-6402
Inquiry 202
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What every Apple owner =
should know about

WORD
JUGGLER.

llc—or you’re planning to




FINALLY! MAIL ORDER SERVICE YOU CAN DEPEND ON!

BUSINESS SOFTWARE

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

WORDSTAR | | SYMPHONY | | SIDEKICK||MULTIMATE|| TURBO LOTUS
PROPAK (C.P.) PASCAL 1-2-3
(C.P.)
AlD HARVARD SOFTWARE MONOGRAM
Typequick 85 85 Harvard Project Mgr 395 240  Dollars and Sense (IBM) 179 149
ALPHA SOFTWARE HERITAGE Dollars and Sense (Mac) 149 119
Data Base Manager 295 179  Smart Key 90 65  OASIS
ANDERSON-BELL s Word Plus 150 105
Abstat 395 267  Easy Systemll 395 184 Punctuation and Style 150 95
ASHTON-TATE General Ledger 595 319 PACIFIC DATA SYSTEMS
DBase ll 265  Accounts Payable 595 319 Money Track 295 219
D Base Il 363  LEXISOFY PEACHTREE
Framework 363  Spellbinder 495 239 Peachtext 5000 425 185
Friday 169 LIFETREE CalendarManagement 195 165
ATl Volkswriter Deluxe 295 158 Decision Manager 625 495
Training Word Star 75 45 LIVING VIDEO TEXT INC. Business Graphics System 295 219
Training dBase Il 75 45 Think Tank (IBM) 195 149  Peachpak 4 395 199
BORLAND INTERNATIONAL Think Tank {(Mac) 150 109 PETER NORTON
Toolbox 49 40  wosS Norton Utilities 100 65
COEX Knowledgeman 500 299  PRENTICE-HALL
Advanced Lotus 1-2-3 70 45  MECA Execuvision 395 299
CHANG LABS Managing Your Money 199 135 SELECT INFORMATION SYSTEMS
Rags 1o Riches Ledger 99 79  MICROPRO Select Word Processor 295 199
CONOOR WordStar 350 195 SORCIM
Condor 3 650 249  SpellStar 99 79 SuperCaic 2 295 154
CONTINENTAL SOFTWARE CorrectStar 145 99 SuperCalc 3 395 199
Home Accountant Plus 150 99  MailMerge 9 79 SOFTWARE PRODUCTS INT'L
DIGITAL MARKETING InfoStar 495 248 Open Access 695 349
Writers Pak 295 199  WordStar 2000 CALL TYLOG
Footnote 99 84  WordStar 2000 Plus CALL dBase Window 249 155
Datebook |1 295 179 MICRORIM WARNER SOFTWARE INC.
Notebook 150 98 R Base 4000 495 299 The Oesk Organizer 195 129
Proofreader 50 38  Extended Report Writer 150 119 WOOLF SYSTEMS
Grammatik 75 65 MICROSOFT Move It 150 85
ENERTRONICS Multiplan 250 139
Energraphics W/Plot.Opt. 450 297  Word/Mouse 475 319
FOX & GELLER Chart (Mac) 125 99
DGraph or Quickcode 295 159  Cash Pian (IBM) 150 50
dutil 99 58  MICROSTUFF
FOX RESEARCH Crosstalk 195 98
10 Base 495 399
FUNK
Sideways 60 45

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:

TERMS:

» Call for shipping charges
and support policies

e Full guarantee against
manufacturers defects

* Allow 3 weeks for checks
to clear

® Prices may change

s Call for availability

(800) 235-3020 (USA)
(800) 235-3021 (CA)

(415) 382-9085

* SAME DAY SHIPMENT

ON MOST ORDERS
* Prompt UPS service
* Authorized purchase

orders accepted

= Dealer, institutional and

quantity discounts
available

card purchases

No surcharge for credit

* No cash refunds!

Due to our low prices,

all sales final

BUSINESS SOFTWARE

448 IGNACIO BLVD., STE. 332
NOVATO, CA 94947 .

VISA & Mastercard
accepted
COD
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determine if they will satisfy your needs.
I try to study a product as much as | can
from reviews in the trade publications. |
then select one or two similar packages
and attempt to find people who are using
them. | obtain a copy (or the original) and
the product’s documentation, and | try the
package out for a month or so. If | like the
product. | then purchase a “legitimate”
version of it, or else | erase my copy or
return it to the lender. In this respect | amn
probably more ethical than most in that
| will buy a legitimate copy of any software
that I intend to use on my machine for any
length of time after | have already ob-
tained a pirated version of it.
| seek only to protect my investment,
and | will discontinue this practice when
| can obtain a full-function demonstration
disk of a package that I intend to purchase.
| somehow expect that quite a number of
software vendors would be opposed to a
30-day trial arrangement because their
products wouldn't stand up to head-to-
head competition.
NAME AND ADDRESS WITHHELD

NO SUPPORT FROM APPLE

$060000008000000000000000000000000000000

1 would like to confirm the lack of available
Apple documentation noted in Dennis
Doms's letter ("A Call for Better Apple Sup-
port.” September 1984, page 14).

After purchasing an Apple lic in May to
complement my Ile while [ was traveling,
| was immediately confronted with a lack
of technical details needed to connect my
"non-Apple” peripherals to the Ilc. What
are the pin connections on the serial
ports? What are the memory locations
that control baud rate, characters per line,
ACIA status, etc?

Since | travel extensively | thought |
could pick up the Apple lic Reference Manual
in one of the many authorized Apple
dealers 1 visit when out of town. After
visiting over 30 stores in New York, New
Jersey, southern California, and Oregon,
| have been unable to find the reference
manual.

I hope that letters like Dennis's and mine
will stir Apple into getting the publications
into the hands of the thousands of Apple
users who want to know all there is to
know about one of the most revolutionary
products of our times.

GEORGE W. ZIEGLER, JR.
Mahwah, N]

| read with interest Dennis Doms’s letter
describing his problems obtaining Apple

documentation.
(continued)



And you thought there was only
one “Graphics Card”

AST introduces Preview! for $100 Less.

SYMPHONY ™

FRAMEWORK ™

Now you have a choice for bit-
mapped graphics. Priced at $399—
$100 less than what you'd expect
—AST'’s Preview! brings high resolu-
tion bit-mapped graphics and clear,
crisp text to your IBM® PC, XT or AT
monochrome screen. And there's
no standard like AST quality.

Preview! provides all the features
and functions you'd expect, like
bit-map addressing the maximum
supported 720 horizontal pixels
by 348 vertical lines for two pages of
full-screen high resolution graphics,
an IBM PC-compatible parallel printer
port and Hercules™ bit-mapped
graphics card compatibility.

It works with all kinds of soft-
ware too, no other card offers more.
New generation integrated business
programs, bit-mapped text process-
ing and advanced windowing appli-
cations are specialties.

Then there’s the nonstandard fea-
tures AST is famous for—consistent
quality, reliability, comprehen-
sive documentation, service, support
and extra value. We include our

WORD ™

g
J \\\\\\“

SuperPak™ RAM disk simu-
lator and printer spooler :
utility diskette. Judged by PC
WORLD readers as a World
Class Winner for the past two
years, it's worth $45 by itself.

makes our consistent quality so
affordable is carried throughout
our complete line of PC enhance-
ment products. We offer a family of
graphics products which provide
a variety of features from serial ports
to expansion memory, as well as
multifunction boards, micro-to-
mainframe communications, local
area networks and disk subsystems.
So you can settle for the com-
mon, ordinary graphics card and
hope for the best. Or you can pay
$100 less and know you have the
best—Preview! only from AST. For
more information and dealer loca-
tions call our Customer Inforniation
Center (714) 863-1333, Ext. 5249.
Or write, AST Research, Inc., 2121
Alton Avenue, Irvine, CA 92714
TWX: 753699AST UR.

The leadership strength that \‘%/ P

1-2-3™

MetaWINDOW ™

.!-’ E —
20
FEATURES |
* Standard I1BM Charac-
ter Set
® Compatible With
Popular Bit-Mapped
Graphics, Text and
Windowing Applica-
tions Software
® Parallel Printer Port
® SuperPak Utility
Diskette

® Hercules Compatible

® 64K Screen Memory

* Two Pages of High
Resolution 720 Hori-
zontal PELS by 348
Vertical Line Bit-
Mapped Monochrome
Graphics

® 80 Character By
25 Line IBM PC-
Compatible Text
Display

Preview! and SuperPak trademarks of AST Research,
Inc. 1BM trademark of International Business Ma-
chines Corp. Hercules Graphics Card trademark of
Hercules Computer Technology. Lotus 1-2-3 and
Symphony trademarks of Lotus Development Corp.
Framework trademark of Ashton-Tate. Word trade-
mark of Microsoft. Inc. MetaWINDOW trademark
of Metagraphis.

Inquiry 5 for Dealers.
Inquiry 6 for End-Users.
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Available for the IBM PC, AT, X1, jr,” and true compatibles

CLEAR THE DESK,
SIDEKICK’S
- HERE! %z

ALWAYS JUST A KEYSTROKE AWAY . ..
No matter what software you're running!

WHETHER YOU'RE RUNNING LOTUS, WORDSTAR,
dBASE OR WHATEVER . . .
JUST A KEYSTROKE AND A SIDEKICK WINDOW OPENS . .
® A CALCULATOR  ° AN APPOINTMENT CALENDAR
°ANOTEPAD  ° AN AUTO DIALER
¢ A PHONE DIRECTORY
® AN ASCII TABLE

i “IF YOU USE A P
GLET SIDEKICK. YOU’LL SOO.
BECOME DEPENDENT ON I

Jerry Pournelle. BYT
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Here’s Sidekick in action. That’s Lotus 1-2-3 running under-
neath. In the Sidekick Notepad you can see data that’s been
imported from the Lotus screen. On the upper right, that’s the
Sidekick Calculator.
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30 DAY
MONEY-BACK
GUARANTEE

NOW . . . Whether you're working in dBase, Lotus, Wordstar or
whatever . . . you can unleash the full power of your computer . . . and
make a lot of extra space on your desk at the same time.
Whenever you're using your computer . . . from start to finish
of your session . . . Sidekick™ will be there . . . ready to serve. And it's
as lightning-fast and compact as only Borland knows how to make it.
There’s a notepad that has a full-screen editor that can time and
date stamp your notes, and then save them to disk. You can even pull
information into the notepad directly from the screen of your “underlying”

software.
it : Suppose you're working in Lotus and the phone suddenly rings.
POINTMENT CALENDAR Give your Sidekick a call and it pops right up over Lotus with the notepad
e AR you need. Or an appointment calendar . . . one you can never misplace.
AND MUCTMORE iy et ' What if you need to do a quick calculation? A keystroke instantly

brings up the calculator. And the results of your calculations can even be
transferred to your “underlying” software.

Need to make a phone call? Up pops your personal phone directory.
Type in the name you want . . . and Sidekick jumps right to the phone

BOR\Q“D number. Another keystroke, and the phone is automatically dialed for you.t
INTERNATIO .AL There’s lots more, too. You can move the Sidekick windows
e Gy, Gratoren 95068 anywhere on the screen you like. And you can have as many on screen at
a time as you need. There’s even an on-line help window for each of
Sidekick’s features.

We designed it because we needed it. If you've ever been writing
a report and needed to do a quick calculation, or jot down a note, then
you need Sidekick, too.

tOniy with Hayes Smartmodem and compatibles.

GOT YOUR SIDEKICK YET?

SIDEKICK IS AVAILABLE AT YOUR NEAREST SOFTWARE DEALER, OR DIRECT FROM BORLAND.
For VISA and MasterCard orders, call 1(800) 255-8008: in California call (800) 742-1133.

Lines are open 24 hours a day, 7 davs a week. i
inquiry 33

$54.95 SideKick Please be sure your system is an IBM PC, AT, XT jr. or a true PC-
copy-protected compatible. PCjr. users must order noncopy-protected version.

58495 Sideic NAME B BORLAND

0 -protected
(r;rlc?s(l:lgll:z, Sgrs?lpglﬁg and handling per order.) ADDRESS .)) ' N T E R N AT | O N A L

Check [ Money Order [ CITY/STATE/ZIP Borland International
gfﬁ E] MasterCard O TELEPHONE 4113 Scotts Valley Drive

i Californla residents add 6 % sales tax. Outside USA add $10; payment must be by Scotts Valley, California 95066
Expiration Date bank draft payable in the US and in US dollars. COD and purchase orders will not TELEX: 172373

be accepted. i
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After several years of CP/M experience,
| purchased an Apple lic in May. | have
written and phoned Apple in Cupertino,
the Apple distributor in Charlotte, and two
Apple dealers. The response | have got-
ten is difficult to accept. Based on the in-
formation 1 have to date the Apple lic
Technical Manual, ProDOS Technical Manual,
ProDOS Users Kit, and Applesoft Technical
Manual volumes 1 and 2 are unavailable
and there is no official date for delivery.

My choice of the Ilc was based on the
promise of true portability by the end of
1984. The present availability of carrying
cases and portable power supplies
coupled with the continued assurance, by
Apple, of the flat-screen display in 1984
will provide the hardware | expected when
1 chose the Ilc. The total lack of technical
information for the lic and the operating
system will make software development
almost impossible.

DoN OVERTON
Atlanta, GA

| found the letter by Dennis Doms con-
cerning the lack of technical support by
Apple for its new ProDOS System very
true. | am one of those newcomers to
computers. It is indeed a nightmare try-
ing to make sense out of Apple ProDOS
from the scant instructions supplied with
the Apple lle

For months | have been trying to buy
several of Apple’s manuals on ProDOS,
especially BASIC Programming with ProDOS.
The authorized Apple dealer has no idea
when his shipment will come in.

In my opinion any machine, no matter
how excellent it may be, is no better than
the instructions that teach the operator
how to use it. It seems a pity that a com-
pany that can spit out machines at such
a terrific rate cannot supply the bare tools
the operator needs to operate that
machine. Imagine that same company's
concern if, when its new production line
was ready to roll, it found it had few in-
structions on how to operate it.

DAvID D. PERRY
Ridgecrest, CA

TAKE BACK YOUR MAC

1 am outraged. Apple’s original descrip-
tions of the Macintosh, as quoted in the
press, made it clear that the Macintosh
was a 512K system that was being released
in a temporary 128K version due to
failures on the part of Apple's suppliers.
Now we are told (in defiance of the ex-
perience of any user of the machine) that
the 128K Macintosh is a useful computer
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and will continue to be soid at the original
price, while a 512K version will cost $1000
more. What's more, any purchaser of the
earlier 128K machine who desires to up-
grade to 512K must pay the $1000 dif-
ference in price. This policy is as blatantly
unscrupulious a case of bait-and-switch as
was ever practiced.

As a professional programmer, | was in-
trigued and excited by the concept of the
Macintosh and eagerly awaited the release
of the real, 512K, machine. As a consumer,
I am disgusted by Apple's business prac-
tices and have no intention of throwing
good money after bad. | am especially
frustrated by this decision of Apple's, since
I am sure that it will strangle the Macin-
tosh in its cradle, and so my already sub-
stantial investment in the machine will
have been for nothing.

KIRK RADER
Los Angeles, CA

1 openly plead for a programmer or pro-
gramming team somewhere to develop
RAM-disk software to use the 512K RAM
on the “fat Mac” as a RAM disk as well
as for memory.

A logical configuration to emulate the
128K Mac would be 128K memory with
a 384K RAM disk. Later, variable options
of more memory and less RAM would be
nice, but they are not essential initially.
Good programs like Microsoft Word can
use disk 1/O to make files larger than
memory and would not be limited by the
main-memory constraint, but rather only
by the RAM-disk memory constraint.

Such a RAM disk must permit copying
data to and from it, programs to and from
it and opening it. So designed, the system
and major programs that use disk overlays
could be loaded into RAM, with conse-
quent lightning-speed operation. | believe
such software is essential for the Mac to
appeal to business. It would also make
software development itself easier and
faster.

I've checked, and apparently Apple's
own programming philosophy is opposed
to this concept. If someone does do this,
| hope he or she sells it for a reasonable
price ($50 or less) or else releases it ac-
cessibly into the public domain. Without
such a development, my company will
probably never buy a Mac and will prob-
ably never develop software for it.

DON SLAUGHTER
MicroCost Software
Seattle, WA

Perhaps two of the most often used words
throughout articles dealing with the

Macintosh are “'potential” and “'wait The
Macintosh was introduced over nine
months ago. and still there is a lack of
varied and practical software available for
the computer. On the day of its introduc-
tion Apple announced that “hundreds” of
software companies had already had the
Macintosh for up to two years. Software
for the machine would be available in a
torrential flood in a matter of weeks. Nine
months later a real word processor (ie.,
capable of handling more than eight or
nine pages) is still not available, nor can
I find a spelling checker, a true database
manager, or a high-level language. If soft-
ware companies have had over two years
to work on their products and still have
not fully developed what could be con-
sidered “standard” software products, just
how long is the Macintosh software-devel-
opment cycle? Is Apple truly supporting
its software developers?

Added to the problem of third-party
software is the lack of support software
from Apple itself. Nine months after the
computer was introduced, an assembler
has not even been made available, nor is
a communication program like MacTerm
available yet. Neither of these programs
is particularly tricky to write, and, in fact,
Apple must have had a 68000 assembler
in house for quite a while (rehosting an
assembler from the Lisa to the Macintosh
takes over nine months?).

Many trade magazines and journals ap-
parently wonder about these same prob-
lems. Often an attempt is made to ra-
tionalize Apple’s tardiness and lack of sup-
port. The most common story is: "The
Macintosh is a radically new computer re-
quiring programmers to adapt to a com-
pletely different kind of style, and besides,
128K of memory makes for a tight
squeeze on programs. When the 512K
Macintosh is available, all kinds of fancy
programs will appear and life will be
wonderful again.’

Well, the 512K Macintosh was recently
announced. Now | can easily find several
stores advertising the 128K Macintosh for
$1600 and the 512K Macintosh for $2400.
Yet Apple wants the people who have
already paid $2500 to fork over another
$995 for the 512K upgrade. The entire
computer obviously costs far less than
$1000 to make, since that is the price the
university consortium schools pay. and
you can be certain that Apple is not so
dedicated to education that it would pass
up this additional source of profit.

If 128K is such a burden on software de-
velopers, why wasn't the computer re-
leased after the expanded memory was
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available? This would have given devel-
opers more time to work on their software
as well. If Apple felt it just had to be in
the market with a machine like the 128K
Macintosh, why was it priced so high? At
least Apple could have promised all the
early purchasers a fair price (or even no
cost) on the upgrade.

[ truly feel that Apple has treated its
customers unfairly and with a certain
amount of contempt. Prior to owning any
Apple product | had a great deal of trust
and respect for the company. In fact, it was
that trust and respect that convinced me
to buy a Macintosh even though | was
aware of its limitations. | felt certain that
Apple would take care of its customers.
However, since buying a Macintosh, that
trust and respect has gone. Even though
| could recommend no alternative, | would
not advise anybody to buy a Macintosh.
Instead, | would recommend waiting un-
til Apple straightens up or until another
company recognizes the void and fills it.

R.S. LUEBKEMAN
Rancho Cucamonga, CA

CHOOSING A
CAMPUS COMPUTER

We have recently undertaken a project to
introduce the use of microcomputers in
the junior/senior Physical Chemistry
course at the University of Florida. Al-
though the students are reasonably
mature and mathematically sophisticated,
they have shown a surprising reluctance
to “get their feet wet” via hands-on work
with the microcomputers available for the
course (six Sanyo MBC 555 units, chosen
for their low price, reasonably good
graphics, and ability to use the 8087 math
COprocessor).

There are several problems in introduc-
ing a microcomputer course as described
above at a large state institution such as
the University of Florida (35.000 students),
where no requirement exists that students
purchase a microcomputer (not to men-
tion a specific brand of microcomputer).
Even if money were available to fund pur-
chase of sufficient machines to handle ap-
proximately 4000 technical students per
year, along with space to house them,
there remains the possible objection that
the entire enterprise would be at least
“type-specific.” Thus we might select MS-
DOS, Microsoft BASIC, and WordStar,
which would slant the situation toward
IBM PCs and/or compatibles. This might
lead to a loud chorus of objections from
Macintosh supporters, for example.

(continued)

BAY TECH’S
MULTIPORT-FOLIO

YOUR BEST SOURCE

FOR HIGH QUALITY,
HIGH PERFORMANCE,
DATA COMMUNICATIONS
PRODUCTS

PORT NETWORKING

Star network capable of any
port-to-port connection with up
to 18 ports communicating
simultaneously.

PORT MULTIPLEXING

Allows up to 8 computers to use
the same data communication
line simultaneously.

PORT SWITCHING

Expands your single RS232C serial
port to 4 or 8 ports. Even more
ports by cascading.

CALL US TOLL-FREE

1-800-523-2702

Telex: 910-333-1618 (BAYTECH)
Easylink: 6277-1271

| PORT CONTENTION

Adds terminals to your computer.
For example: 12 terminals can
contend for 6 ports on a first
come, first serve basis.

PRINTER SHARING

Enables up to 8 computers to
automatically share a single
printer.

Multiport models with 5 to 18
ports, $279 to $1,750.

\'\ BAY TECHNICAL ASSOCIATES
P P. O. BOX 387

e

BAY ST LOUIS, MS 39520
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While some may disagree, | feel that the
situation is more acceptable if reasonable
alternate-brand selections do exist, such
as the IBM PC, Seequa Chameleon, Eagle,
Zenith 150, Tava. Tandy 2000, etc. How-
ever, selection of a unique machine such
as the Macintosh is virtually an endorse-
ment of a specific brand rather than type,
to the exclusion of all others.

| would be interested in hearing from

others concerning this dilemma. Please
write to me at the Chemistry Department,
University of Florida, Gainesville, FL 32611
ROBERT ). HANRAHAN

Gainesville, FL

ICONS ARE ARCANE

D T T R T N TN

Circa 5000 years ago, writing was invented
in ancient Mesopotamia. This earliest

known script. cuneiform, was derived from
pictographic symbols that became stylized
and standardized in form. Eventually it
became mixed with phonetic elements un-
til it was almost entirely phonetic. Our
alphabet is most probably ultimately
derived from ancient Egyptian—also
originally a pictographic system. The point
is this: Over thousands of years a phonetic
and finally alphabetic system was devel-
_oped. To anyone who has gone through

EP=ERA

Graphics Takes A
Quantum Leap Forward!
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THE INOVION PERSONAL

GRAPHICS SYSTEM FEATURES:

* The most advanced color mapping
capabilities available.

* 250,000 simuitaneously displayable
colors.

¢ A palette of 2.1 million colors.

¢ Frame Grabber/Digitizer to capture
TV, VCR or Video Camera pictures.

s Quality three-dimensional texture
capabilities.

¢ Built-in lcon/Menu software.

¢ Completely Mouse/Trackball driven.

¢ Fonts, Brushes, Microscope, Pat-
terns, and Rotations.
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* A complete stand alone system.

* A 19” enhanced color monitor.

* 780K Graphics Memory.

o 512 x 480 pixel display with 24 bits
per pixel.

¢ RS232C port allows access to all
system functions and memory.

¢ NTSC composite video and NTSC
RGB signal.

* 1-year warranty on graphics genera-
tor and 90-day warranty on
enhanced monitor.

* Special introductory 30-day satis-
taction guarantee.

¢ Complete system for $4,495
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the painful process of learning cuneiform
or Egyptian, the superiority of the
alphabet is readily apparent. A picto-
graphic system (Apple's “icons”) requires
that the user learn many. many symbols.
My contention is that though users may
find icons more “user friendly.” ultimate-
ly, as systems and software become more
complex, the icon system will become
more unwieldy and arcane than present
systems.

As a humanist who uses computers ex-
tensively in my work, | would like to see
user interfaces developed for micros that
are faster, more streamlined (‘elegant”)
and smarter (“knowledge-based”) to aid
in the learning process. It doesn't take the
uninitiated user long to grow impatient
with the Mac.

ANN MARCHANT
Berkeley, CA

BRAVO, BORLAND!
This is the kind of letter | would like to be
able to write more often. It's about the
people at Borland International, who
distribute Turbo Pascal and, if we are lucky.
a lot of other programs,

I've already spoken to Borland's pro-
grammers about a problem, and with a
completely satisfactory result. The latest
event was my ordering of the Commodore
64 CP/M version of Turbo Pascal. When it
arrived, it was an MS-DOS disk, which |
couldn't use. | scribbled a note on the in-
voice and mailed the whole package back
the same day, the same way it arrived, at
a cost of about a dollar in postage.

Today the United Parcel Service truck
pulled up and delivered the correct
replacement package—Second Day Air. It
cost Borland $4. That is class.

WiLLIAM T. POWERS
Northbrook, IL

SAGE DEFENDED

| wish to respond to Dr. Richard Peskin's
appraisal of Sage computers ("A Second
Opinion on the Sage.” September 1984,

{continued)
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HEBCULES

Introducing the Hercules Graphics Card
for the technical user.

OK. We confess. The
Hercules Graphics Card in
the picture above isn’t a
special version for the tech-
nical user.

In fact, it’s exactly
the same as the standard
Hercules Graphies Card

and run mainframe graphies
software.

There are toolkits of
graphics utilities that can be
linked to popular program-
ming languages.

There are CAD pro-
grams that can provide

running programs like 1-2-3™ features normally associated

and Symphony™ in more
than 100,000 IBM® PCs.

We just wanted to make
the point that the Hercules
Graphies Card is not only
big with business users—it’s
also the most popular high
resolution graphics card for
the technical user.

Why? We run more
software than anyone else.

The Hercules Graphics
Card is supported by more
technical software than any
other hi-res graphics card.

There are word proc-

- essors that

can produce
publication
quality documents with
mathematical formulas.
There are programs
that enable your PC to
emulate a graphics terminal

with $50,000 systems.

And we supply free
ool  software with
each card to do
hi-res graphies
¥ with the PC’s
BASIC. No one else does.

Hardware that set the

--------

Bl
#ERCULES

high performance standard.

When we introduced the
Hercules Graphies Card in
August, 1982, it set the
standard for high resolution
graphics on the PC.

But we didn't stop there.
In the past two years, we've
continually refined the
original design.

Today’s Graphics Card
gives you two graphies
pages, each with a resolu-
tion of 720h x 348v, and a
parallel printer port—
standard.

A 2K static RAM buffer
elegantly eliminates scrolling
flicker. And our exclusive
safety switch helps prevent
damage to your monitor.

Convinced? Good. Now,
how about a little color?

Should you want IBM
§ compatible
color graphies
for your sys-
tem, then the
new Hercules Color Card is
the smart way to go.

It gives you a parallel
printer port and a size small
enough to fit in one of the
XT’s or Portable’s short slots.

And both Hercules
cards are compatible with
the new AT™ and backed by
our two year warranty.

Call 800 255-5550 Ext.
408 for the name of the
Hercules dealer nearest you
and we’ll rush you a free info
kit. See why the company
that made the first graphies
card for the IBM PC still
makes the best.

Hercules.
We’re strong on graphics.

Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 Trademarks/Owners: Hercules/Hercules Computer Technology, 1-2-3,
Symphony/Lotus Development; IBM, AT/International Business Machines

Inquiry 135
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page 18} as lacking "many architectural  portedly runs 2.5 to 5 times faster on the  that perform only one of their roles at a
features needed for multiuser, multitask-  same hardware as Logos Information Sys-  time. The complaints peaked around
ing applications. This is a gross distortion  tems (Dr. Peskin's firm). In this light, Dr.  budget time, when data entry to spread-
of the facts, since. from the beginning.  Peskin's opinion about Sage can hardly be  sheets became a paramount hassle. We
Sage has supplied an excellent multiuser  characterized as ‘“objective technical found a partial remedy, however. Instead
BIOS capable of supporting not only assessment.” of switching between the 10-key pad and
multiple users but multiple operating sys- The new products announced in the cursor controls by using the Num Lock
tems running simultaneously. | know of no  September by Sage (now Stride Micro) will  key. we found it easier to divide the labor
other supermicro that can make this claim.  have a hardware memory-management between our two hands by locking in the
Even single-user operating systems such  option to support UNIX System V with  10-key pad for data entry and then, to
as Softech’'s UCSD p-System appear to be  Berkeley enhancements. They also run  move to another cell, holding the left shift
multiuser on the Sage as multiple copies  faster (10 MHz standard, 12 MHz optional),  key down with our left hands and moving
are run in memory partitions isolated by  support hardware floating point, utilize the  the cursor with the 10-key pad that then
the Sage MU BIOS. The BIOS allows easy  industry standard VME bus. come stan-  functions as a cursor control.

configuration of each user's time sliceand  dard with Omninet networking hardware, Granted, this is not a perfect solution,
priority, flexible mapping of RAM disks  and are even lower in cost. but the roar did quiet. Now wed like to
(yes. more than one!), memory and disk JA1 GOPAL SINGH KHALSA  know how to solve the problem of the
partitions, and serial ports and peripheral Millis, MA  reach to the Return key.

devices. Different operating systems may W. TrRAVIS GOoD
be allowed access to shared disk space.  IMPROVING THE Summit, NJ

At last count, at least 11 operating sys- |BM KEYBOARD
tems are supported, including CP/M 68K, ssssssscrssrsescsacssesssscoccscescecss  SOFTWARE SWAPPING
Volition's Modula-2 system. HyperFORTH Where | work we have IBM PCs and XTs  seeeesssscscsssscccsssssscscccasssaccce
and Whitesmiths's UNIX-like multiuser  in abundance. People are always griping In response to "Dear Thieves” (August
Idris. The Idris implementation currently  about the poorly designed keyboard, ie, 1984, page 18). William Wright has ex-
available was ported to the Sage by Rakon.  the long reach to the Return key and the  pressed the opinion that it is entirely
an Australian company. Rakon's versionre-  dual-function 10-key pad/cursor controls (continued)

: - —

PSpice.
The circuit simulator that
brings mainframe advantages
to your micro.

Now the industry-standard Spice, minus Spice's original
“bugs' has been brought to the IBM-PC. With PSpice, the
electrical engineer can try out a circuit right at his or her desk
without having to build it. Design and check in 20 minutes
what normally takes four to eight hours and the wiring of two
dozen transitors on a breadboard. Take chances. Explore.
Re-work. Without the worry that someone's waiting for
‘the mainframe.

* AC, DC and Transient Analysis

* Up to 120 transistors per circuit

* One-fifth the speed of VAX-11/780

* Affordably priced at $950 (Quantity price breaks)

: _ Ll N : MicroSim Corporation
MicroSim's Probe is an interactive, comprehensive graphics post 14101 Yorba Street ® Tustin, CA 92680 e (714) 731-8091
processor progam option that gives outstanding visual enbancement to NN @ )
. 1s a trademark O ¢} uipmen Ol ration
your PSpice work. IBM-PC s a trademark o{g;ntcr:a(ignal Businrfs: Machine Corporation
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Apple Owners: Increase your Display up to 455% and

Get The Big Picturel

?

Ehi 0F HONTH

| 40-columns e———s | 80-Columns—— | uitraTerm |

You know the importance of “Bottom Line” and cash-flow
management in your daily operations. Original 40-column
spreadsheets were adequate, 80-column spreadsheets
were better, but even with 80-columns you still waste
valuabile time scrolling your spreadsheet searching for
data. The Videx UltraTerm will provide you the tool you
need to reduce wasteful searching, and free up your time
to make important business decisions.

Just look at the actual display photo above. The dark
green portion of the spreadsheet represents the amount
of information you get with a standard Apple display. The
medium green area shows you what you get with ordinary
80-column displays. Nice. But not enough. With UltraTerm,
your business *“Big Picture” is exploded up to a full
128-columns by 32-lines (as shown by entire photo above),
or 455% more data than you've previously had to work
with.

UltraTerm is a trademark of Videx, Inc. Apple is a trademark of Apple Computer, Inc:
Visicalc Is a trademark of VisiCorp, Inc.

|. Except colors which were added for illustrative purposes only.
2. Assuming VisiCalc and Apple 40 x 24 display.

Inquiry 324

In addition to the obvious benefits of using the UltraTerm
with your spreadsheet, you can gain depth,breadth,and
power when using the new generation of word processors
that exploit the UltraTerm's vast array of display
capabilities. Word processors that currently use
UltraTerm’s expanded display formats include WORD-
STAR, Word Juggler /le, Letter Perfect, Executive
Secretary, Apple Writer Il (with Videx Preboot), and Write
Away.

So, contact your local computer dealer today! If they are
out of stock you can call Videx directly. Get THE BIG PIC-
TURE today!

Suggested Retail Price—$379.00

/7

1105 NE Circle Blvd., Corvallis, OR 97330
503-758-0521




- *  NEW from BORLAND!

; TURBO TOOLBOX & TURBO TUTOR
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‘Jerry Pournelle,
Byte, July 1984

\ : “TURBO PASCAL appears to violate
the laws of thermodynamics.

You won't find a comparable price/
performance package anywhere. It
is simply put, the best software deal
P to come along in a long time. If you

: = have the slightest interest in
Pascal. . .buyit"
T Bruce Webster,

Softalk IBM: March 1984

.




BORLAND
INTERNATIONAL $ 9 9 95
GIFT PACK A saviNGs OF $301

What a gift for you and your friends! The extraordinary TURBO PASCAL
compiler, together with the exciting new TURBO TOOLBOX and new TURBO
TUTOR. All 3 manuals with disks for $99.95. .

TURBO PASCAL Version 2.0 (reg. $49.95). The now classic program
development environment still includes the FREE MICROCALC SPREAD SHEET.
Commented source code on disk

* Optional 8087 support available for a small additional charge

NEW! TURBO TOOLBOX (reg. $49.95). A set of three fundamental
utilities that work in conjunction with TURBO PASCAL. Includes:

e TURBO-ISAM FILES USING B+ TREES. Commented source code on disk

* QUIKSORT ON DISK. Commented source code on disk

® GINST (General Installation Program)

Provides those programs written in TURBO PASCAL with a terminal installation module
- just like TURBO'S!

1 * NOW INCLUDES FREE SAMPLE DATABASE . . .right on the disk! Just compile
it, and it’s ready to go to work for you. It's a great example of how to use TURBO
TOOLBOX and., at the same time, it's a working piece of software you can use
right away!

NEW! TURBO TUTOR (reg. $29.95). Teaches step by step how to use the TURBO
PASCAL development environment—an ideal introduction for basic programmers.
Commented source code for all program examples on disk.

30 DAY MONEY BACK GUARANTEE Available at your nearest software dealer.
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| For VISA and MASTERCARD order call toll free: 1-(800)-255-8008 1-(800)-742-1133
(Lines open 24 hrs., 7 days a week) Dealer and Distributor inquiries welcome (408) 438-8400

CHOOSE ONE (please add $5.00 for handling and shipping U.S. orders)

__ All Three-Gift Pack $ 9995 + 500SPECIAL! __ Turbo Toolbox $4995 + 5.00
___ All Three & 8087 13995 + 500SPECIAL! ___ TurboTutor 2995 + 5.00
___ Turbo Pascal 2.0 4995 + 5.00 ____ Tuarbo 8087 89.95 + 5.00
Check___ Money Order __ VISA MasterCard___
Card #: Exp. date: Shipped UPS

My system is: 8 bit ___ 16 bit ___
Operating System: CP/M 80 ___ CP/IM86___ MSDOS__ PCDOS ___

Computer: Disk Format:
Please be sure model number & format are correct.

NAME:
ADDRESS:
CITY/STATE/ZIP:

TELEPHONE:

California residents add 6% sales tax. Outside US.A. add $15.00 (if outside of U.S.A. payment must be by bank draft payable in
the US. and in US. dollars). Sorry. no CO.D. or Purchase Orders. 18

' 4113 Scotts Valley Dri ]
.)) BonmnD So:otts.:‘c;alfey.a C:lyifo::xvi: 95066
1y B INTERNATIONAL TELEX: 172373
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Eco-C Compiiler

Release 3.0

We think Rel. 3.0 of the Eco-C Compiler is the
fastest full C available for the Z80 environment.
Consider the evidence:

Benchmarks*
(Seconds)
Benchmark Aztec Q/C
[seive AT e
Fib | 75 | 128 | 9
Deret | 19 | cNC | a3t
| Matmuit a2 | 15 | N/A |

*Times courtesy of Dr. David Clark

CNC - Could Not Compile

N/A - Does not support floating point
We've also expanded the library (120 func-
tions), the user's manual and compile-time
switches (including multiple non-fatal error
messages). The price is still $250.00 and
includes Microsoft's MACRO 80. As an option,
we will supply Eco-C with the SLR Systems
assembler - linker - librarian for $295.00 (upto
six times faster than MACRO 80).

LETTERS

wrong and dishonest to copy software,
even for one's own use. He is absolutely
right. But his statement is incomplete.

The software industry, in general, has
shown a total disregard for honesty in its
marketing. A large portion of the available
software is sold without proper testing. It
is tested by us, after we pay a ridiculous
price for it. Customer support just does
not exist, and the documentation is often
a joke. According to the “rules” | must buy
WordStar for each machine in the office.
And I do not have backup protection with
some software. Even after paying their
price | am held ransom!

My complaint is not against all software
publishers. Lotus, for example, has done
a wonderful job of documentation and
service.

Mr. Wright is right. But incomplete. Two
wrongs don't make a right. But as long as

E For additional information
N call or write: g

$
»
Ew ¥ (317) 255-6476 @

6413 N. College Ave. ® [ndianapolis, Indiana 4622

the publishers are so blatant in their dis-
honesty, software swapping will be with us.
DAVE CHURCHER

Rye, NH

SWIFT REMARK

| really got a big laugh out of Paul Bern-
stein’s letter (*Computers and Lawyers.’
August 1984, page 16} about the “argu-
ment” between him and his fellow lawyer
Robert Wilkins over whether lawyers need
to know “terms such as RAM, bps,. ..
‘and other foreign, often unnecessary
technical terms.” That from lawyers, " . .a
Society [that] hath a peculiar Cant and
largon of their own, that no other mortal
can understand, and wherein all of their
Laws are written, which they take special
Care to multiply; whereby they have
7 wholly confounded the very Essence of
™ Truth and Falsehood, of Right and Wrong”
PC FORTH No comment could better be made on
IBM PC & XT, the subject than that by Jonathan Swift in
HP-150, Gulliver's Travels. Part 4: A Voyage to the
Macintosh, Country of the Houyhnhnms, Chapter 5.
Apple I,

WILLIAM E. WHITE
Miami, FL

CompuPro,

Sage & CP/M-68K,
Wang PC,
All CP/M and
MSDOS computers.

WITH 4% FORTH

Try the professional language offering
the utmost! performance in the shortest
development time. Transport your ap-
pIicbtions between ariy,iof our enhanced
83-Standatd compiléis or expanded
32-bit versions. Choose |from our wide
selection of programming tools including
native code compilers, cross-compilers,
math coprocessor support, and B-Tree
file managers. All fully supported with
hotline, updates, and newsletters.

MODULA-2: OVERRATED?

After reading all those pro Modula-2 and
Ada articles in BYTE (August 1984). | at
first feared | was the only one who har-
bors mixed feelings concerning these lan-
guages. | was relieved to find David V. Mof-
fat's "UCSD Pascal vs. Modula-2: A Dis-
senting View" (page 428).

While | don't agree with all of Mr. Mof-
fat's views (e.g.. that the lack of publica-
tions on Modula-2 will become less

(continued)

Laboratory Microsystems Incorporated [/

Post Office Box 10430, Marina del Rey CA 90295 “ll
Phone credit card orders to (213)/306-7412
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from MicroComputer Accessories, Inc.

Computer Security Alarm

Absolutely first class. Our Keyboard
Storage Drawer is tops—it can turn
your narrow credenza or typewriter
return into a perfect work station.
From a reinforced platform on pro-
tective felt pads, the cantilever
drawer extends on industrial
strength ball bearing glides and
locks into working position. The
scratch resistant finish matches
IBMcolors. Optionallocking device.
Also available—an under-desktop
suspension model—the bottom
drawer. But still “‘top drawer!”’

5721 Buckingham Parkway
PO. Box 3725
Culver City, California 90231

Telephone 213/641-1800
Inquiry 355.
In Europe: Inquiry 356 for Dealers.

N.V. Microcomputer Accessories Europe S.A.
Rue de Florence 37

1050 Bruxelles, Belgique

Telephone 02/538.61.73

These and other fine products are available at
Sears Business Systems Centers, Computer-

land, Businessiand, IBM Product Centers and
other computer/software retail locations.

Rolltop Disk File

FEBRUARY 1985 ¥BYTE




LETTERS

distinct in the future), 1'd like to point out
a couple of items that have escaped men-
tion so far.

The improved readability of Modula-2
source, achieved by the no-longer-needed
BEGIN...END brackets that contain Pascal
compound statements, is obviated be-
cause of the END statement that ter-
minates all control structures apart from
REPEAT. | would have preferred a specific

end statement for each control statement,
like ENDDO., ENDWHILE. ENDLOOP
ENDIF. etc.

Pascal's lamented rigid order in which
declarations have to be made shows its
main advantage when it comes to soft-
ware maintenance. | wouldn't want to look
for that doubly defined global variable
that crept in when an existing program
was extended, were it possible to declare

Symphony-

System Disk

Lotus

1040 INDIVIDUAL 540 . CALIFORNIA

»

IT-201

NEW YORK . 1120,CORPORATION 1065/ PARTNERSHIP

Taxtime is a highly integrated tax preparation program for use
as a template with Lotus 123 and Symphony. It takes only 10
seconds to recalculate all forms, is easy to use, and is IRS
approved. Federal 1040 and state forms are $95.00, corporate
returns are $195, and annual updates are only $45 to $75. All
programs require Lotus 123 version 1A and 256Kb or more
memory. To order programs or free detailed catalog phone

800-227-2634 ext 998, or in Calif 800-772-2666 ext 998.

THEN

TaxTim

F OR ] .2

P

A product of Austin Scientific, Inc.
1259 El Camino, Suite 260
Menlo Park, CA 94025

Dealer inquiries welcome.

123 and Symphony are trademarks of Lotus Development Corporation.
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said variable anywhere near the pro-
cedure that used it first, let alone in some
external module.

I find Modula-2's IF not much of an im-
provement over that of Pascal as far as
nested IFs are concerned, the latter of
which | tend to avoid and use logical ex-
pressions instead. Taking Robert ]. Paul's
recipe example ("An Introduction to
Modula-2,” August 1984, page 195),
wouldn’t you agree that

IF (oregano IN recipe[1])
AND
(thyme IN recipe[1)])

WRITELN( 'Use oregano & thyme')
ELSE
WRITELN( ‘'Use only thyme');

is easier to understand than what ap-
peared on page 198?

EDMUND RAMM

Kaltenkirchen, West Germany

What a shame that you did not include the
article "UCSD Pascal vs. Modula-2: A Dis-
senting View" by David V. Moffat in the
theme section of your August issue; it
would have provided some balance in
what was an informative but rather biased
section.

| write to support Mr. Moffat’s thesis that
Modula-2 has vyet to be proved a signifi-
cant improvement over UCSD Pascal. Hav-
ing used UCSD Pascal since 1980. | can
link in assembly-language routines, build
libraries, and write units with hardly a sec-
ond thought. For programmers, the in-
equality of

Benefits of Modula-2 > Cost of
software +
time to re-
learn + time
to rewrite old
routines

must be clearly shown to be true. | have
yet to be convinced that the benefits
outweigh the value of Pascal experience.
Could it be that those software companies
that have sold thousands of Pascal com-
pilers in the past few years now fear that
they are beginning to saturate the market
and are promoting Modula-2 as a means
of maintaining company profits?

One small point: Am I the only one who
finds that dozens of ENDs, some for IFs,
some for FORs, some for LOOPs, make
Modula-2 programs less easy to read than
Pascal programs?

STUART A. BELL
Sidmouth, Devon, England
(continued on page 416)



FIXES AND UPDATES

C Listing Bug

Bob Bonomo picked out a bug in the C
source listing for the quicksort function in
the October BYTE Japan. (See "Bits and
Pieces” by William M. Raike page 369.)

In listing 1 on page 374, the third WHILE
statement should read:

while (j > i && strcmp(baselj], pivot) > =0)

Our thanks to Mr. Bonomo.

A Case of Misidentification

A caption in our product description of
the Tandy 1000 incorrectly identifies a
screen display. (See “The Tandy 1000 by
G. Michael Vose, December, page 98)

On page 101, the caption identifies the
screen display on the right as being pro-
duced by DeskMate. The photo actually
depicts a screen from IBM's HomeWord,
a word-processing program that also runs
on the Tandy machine. Homeword is pro-
duced by IBM’s Entry Systems Division in
Boca Raton, Florida.

Penny Wise, Pound Foolish?

A note arrived from Paul Hills of
Launceston in Cornwall, England. telling
us that we misstated the annual subscrip-
tion fee for his club's newsletter. (See
Clubs & Newsletters, August. page 68.)
The 6809 User Group Newsletter is available
for £3 annually. Overseas subscriptions are
$4.70 in the US. and $6 in Canada.

Weather Report Incorrect

Y P Y P P Y YN Y]

Charles S. Barnaby, vice president of the
Berkeley Solar Group. sent us a clarifica-
tion concerning the computer service that
his company offers. In Matthew Lesko's
article “"Low-Cost On-Line Databases”
(October, page 167), it was incorrectly
stated that the Berkeley Solar Group offers
“the latest weather.”

The Berkeley Solar Group has a large
collection of weather data; however, this
data is based on records at least several
years old. The data is suitable for use with
building energy-analysis software. Portions
of this information are available through

interactive inquiry but the bulk of it serves
as input for hour-by-hour building simula-
tion programs.

The weather data is available for users
of the Berkeley Solar Group's building
energy-analysis software, which includes
such programs as DOE-2, CALPAS3, and
FCHART. The data can be used for other
purposes, but its purchase must be
negotiated on a case-by-case basis.

We thank Mr. Barnaby for clarifying this
inaccuracy on our part. The Berkeley Solar
Group can be reached at 3140 Martin
Luther King Jr. Way, POB 3289, Berkeley.
CA 94703, (415) 843-7600.

Books Have American Distributor

Jeffrey A. Blackman of the Computer
Science Press in Rockville, Maryland, sent
us some information about five books
mentioned in the November Books
Received section (page 495).

The books, A First Course in Formal Lan-
guage Theory, From Logic to Computers, LISP Pro-
gramming, Microcomputers and Their Commercial
Applications, and UNIX for Users, are all
published by Blackwell Scientific; however,
they are distributed in North America by
the Computer Science Press.

If you wish to order these books, con-
tact Computer Science Press Inc., 11 Taft
Court. Rockville, MD 20850, (301)
251-9050.

Windy Day Bug

R N R R R N N Y YN

Mark R. Parker of Seattle. Washington, saw
an error in listing 1. the Module Windy-
Day. in Eric Eldred's review “Volition Sys-
tems Modula-2” {June, page 353).

In the procedure OpenWindow (page
356). the line:

Open (wind, 0, 1, 39);

should read:

Open (wind, C, 0, 1, 39);

because a call to open requires five
parameters. The omitted second zero

places the message at the upper left-hand
corner of the screen.

Also, the comment "Phony” should be
changed to “little busy bee”

New Telephone Number

Microserve in Tyler, Texas, which was men-
tioned in the October BYTE. has a new
telephone number for its network. (See
“Low-Cost On-Line Databases” by
Matthew Lesko, page 167)

The new telephone number is (214)
581-3722.

Photo Credits Due

T Y P Y N N PN RN Y Y

We inadvertently neglected to credit Lee
Wwright, a freelance photographer based
in Medford, Massachusetts. for snapping
the photos that accompanied Henry
Brugsch’s article in the Guide to the Apple
Personal Computers, a special supplement to
the December BYTE. (See “Apple’s New
Modem and Access II.” page A58.)
We apologize for this oversight.

Address Change

Y Y Yy Y N N RN

Sinclair Research, whose ZX Spectrum+
was featured in the December BYTE
What's New, has relocated. (See page 435.)

The new address is Sinclair Research.
Berkeley Square House, London WX 5LB,
England; tel: 01-499 2666; Telex: 265212

More on POPLOG

0006000000000 00000000000000000000000000s

In the October BYTE UK., we inadvertently
listed Aaron Sloman as the distributor for
POP-11 and POPLOG. a pair of tools avail-
able to researchers in artificial intelligence.
(See "Pop and Snap” by Dick Pountain,
page 381)

Mr. Solman informs us that POPLOG is
marketed in the U.S by Systems Designers
Ltd. International, Suite 201, 5203 Lees-
burg Turnpike, Falls Church, VA 22041,
(703) 820-2700. In the UK., it's available
from Systems Designers Ltd.. Systems
House, 1 Pembroke Broadway, Camberley.

(continued)
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Inquiry 342

IEEE-488 Interfaces and
Bus Extenders For:

IBM PC, PCjr
& COMPATIBLES

DEC UNIBUS, Q-BUS
& RAINBOW 100

MULTIBUS, VMEbus
STD & S-100

Full IEEE-488 functionality, with the most com-
prehensive language and operating System cover-
age in the industry. It takes experience to make
IEEE-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
second power and beyond.

Your personal guarantee of unsurpassed
T i

pport an S
CALL 1-800-531-GPIB for instant access
to 100 + man-years of GPIB experience.

7 NATIONAL
’ INSTRUMENTS
12109 Technoiogy Bivd.

Austin, TX 78727

1-800-531-5066 512/250-9119
Telex: 756737 NAT INST AUS

IBM and PCjr are trademarks ol International Business Machines, MULTI-
BUS fs a trademark of Intel, DEC, UNIBUS, 0-BUS, and Rainbow 100 are

ot Oigital Corp:
34
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Surrey, GU15 3HX; tel: 0276 62244

Mr. Sloman has informed us that “POP-
LOG is now the main official Al software
development environment in the UK. for
Prolog and POP-11. The existing ‘toy’ LISP
component (suitable for teaching) is being
replaced by COMMON LISP”

POPLOG, according to Mr. Sloman,
comes with a large collection of on-line
help files. teaching files, and libraries of
utilities and demonstration programs.
Mixed languages are supported, and a
multiwindowed screen editor VED can be
used with all three main languages. It runs

Speaking of Least Squares

on VAX computers under VMS and
Berkeley UNIX. It's also available “on a
growing number” of M68000-based UNIX
machines. In North America it's $10.000,
with a ninety-percent (90%) discount for
educational institutions.

"At present. writes Mr. Sloman,
"POPLOG is too big for most personal
computers. Our hope is that it will not be
long before machines with at least 2
megabytes of RAM and 40 to 100 mega-
bytes of backup storage will be cheap
enough to make POPLOG much more
widely available for educational use.”

€0 080 e P PP e eeetreereeeiceeeerrenecrecerererserorrecsrrrorceesseeressertenteccsanoses

Steven A. Ruzinsky saw a number of
doubtful statements in Marco Caceci and
William Cacheris's article “Fitting Curves
to Data” (May. page 340). He cites these
remarks:

This is called the least-squares criterion. For
random errors randomly generated (usual-
ly a reasonable assumption). this is the best
criterion of all.

“This is simply untrue” says Ruzinsky. "In
order for least squares to be the best
criterion, the errors must have indepen-
dent and identical normal (Gaussian) dis-
tributions. In situations meeting this re-
quirement, least squares can be a max-
imum likelihood estimate of the param-
eters. For situations where the errors are
not Gaussian, least squares is suboptimal.
A good counter example to the authors
statement is the case where the errors
have a binary distribution, e.g.. a random
sequence of Is and —Is. In this case, |

Electronic Yellow Pages in LA

The vice president of Buy-Phone Inc.
David Lappen, sent us information about
his company’s database, which was left
out of Matthew Lesko's article “"Low-Cost
On-Line Databases.” (See October. page
167,

Buy-Phone is an ‘“electronic yellow
pages” system serving the Los Angeles
area. It has more than 10.000 listings in
25,000 search categories, ranging from
current movie listings, restaurant and
department store offerings, to computer
outlets.

Access is free of charge to users. Busi-
nesses pay $150 for a year's worth of ad-
vertising; ads can be changed daily at no
extra cost. Personal ads, which are also
free, can be posted for two weeks.

At 300 bps, call Buy-Phone at (213) 474-
0270. At 1200 bps, call (213) 470-4679.

believe one will find a minimax fit (also
called “Chebyshev” or "1 e} much more
statistically efficient than least squares.”

Mr. Cacheris notes that the first state-
ment was intended to be broad and that
least-squares analyses are often used
under less than optimal conditions since
the results can be checked by various
methods, such as sensitivity analysis.

“Least-squares method is certainly best
when the errors have identical distribu-
tions ... [which] we mentioned towards
the end of our article when describing
sensitivity analysis. We state that several
synthetic data sets . . . are made by add-
ing identical normal distributions to the error-
less curve. Thus, the least-squares fits to
these synthetic data sets are the best fit
to these data sets and the values of the
parameters obtained should approach the
experimental data's values of the param-
eters if the error in the experimental data
has identical normal distributions.”

BYTE'S BITS

Public-Domain Software Library

The Houston Area League of PC Users
(HAL-PC), a group of 1000-plus IBM Per-
sonal Computer fans, maintains a library
of public-domain and “shareware” (ie.. pay
if you like it) software. Disks are available
from the library for $2 per disk. For a
listing of titles, send a self-addressed.
stamped envelope to Nelson Ford, HAL-
PC Librarian. c/o The Public Library, POB
61565, Houston, TX 77208.

Software authors wishing to share their
public-domain or shareware programs are
encouraged to contact the group presi-
dent, Duane Hendricks. Other users
groups interested in trades should contact
Jack McClure at POB 610001, Houston, TX
77208. m



Getting along with all kinds of
people is one of the most endearing
qualities of the NCR PC4.

It gets along with bosses, secre-
laries, accountants, engineers, lawyers,
everybody.

Even first-timers take a liking to
this computer the moment they take it
out of the box.

Perhaps its good looks have a lot
to do with this. But its beauty is more
than skin deep.

Its smart, integrated cabinet takes
up precious little space on your desk.

There are no complicated wires or
clumsy boxes to set up. All you have to
do is plug it in.

The keyboard is the same familiar
layout your fingers know and love. Plus
a couple of nice touches. Like separate

.1:?: .

cursor keys and a separate numeric
keypad to make it easier to work with
programs that have long lists and lots
of numbers.

The NCR PC even comes with two
special self-teaching programs that
will have you computing in a matter of
minutes. NCR PAL shows you how to
use the computer itself. NCR TUTOR
introduces you to word processing,
spreadsheets and other popular busi-
ness programs.

And if you get lost along the way,
there’s a built-in HELP command you
type in to get you back on track.

Add all this up and you start to see
why the NCR PC is so compatible with
people.

Of course, it's also compatible with
thousands of programs available at
computer stores everywhere.

And it’s compatible with industry
standard hardware. Which means you

THE NCR PC
IS COMPATIBLE
PEOPLE, TOO.

can add on all sorts of helpful accesso-
ries. Like a printer, a modem for elec-
tronic mail, a mouse for even easier
operation and all the memory you
need—up to 640K.

If you'd like to meet this terrific
computer, go to your nearest Author-
ized NCR Personal Computer Dealer.

Just ask for the computer every-
body gets along with.

For the name of your nearest
dealer, call toll-free: 1-800-544-3333.
In Nebraska call: 1-800-343-4300.

Inquiry 230

NCR

A BETTER PERSONAL COMPUTER.
IT'S EXACTLY WHAT YOU'D
EXPECT FROM NCR.
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Great Ideas

look even better
on a Princeton monitor

Your Great ldeas deserve the best image you can give them. But,
Just as a music system’s performance depends on the speakers, your
computer system is limited by the quality of your monitor.

Monitor performance can be measured. That's something you
should know about.

in other words, your Great Ideas should be seen, not blurred.

Friends, Romans,
 countrymen,
nd me Jjour eyes.

W. Shakespeare composing Great Ideas on a Princeton Monitor
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Things you should know about monitors

Resolutlon The quality of
i color monitor’s image is
lirectly related to its resolution.
‘he greater the number of dots
wvailable within a given area for
lisplaying an image the greater
he resolution.

D The PRINCETON sR-12
nonitor features an extra-
rdinary 640x480 (non-inter-
aced) resolution. The result is

in extremely high quality, flick-
2rless image with text that ap-
Jroaches monochrome quality.
Xhen used in conjunction with
‘he PRINCETON Scan-Doubler
zard, the SR-12 runs from a
itandard IBM or equivaient color
tard, maintaining complete com-
Jatibility with all IBM software.

Dot pltch The image on an
RGB coior monitor is made up of
a series of tiny dots. Dot pitch
measures the distance between
those dots. Anything finer than
.38mm is considered high
resolution.

@ The PRINCETON HX-12
RGB color monitor, with a dot
pitch of .31 mm, offers the finest
resolution in its class. The HX-12
delivers 16 crisp, sharp colors
including clean whites without
color bleed—a not-so-easy
accomplishment in an RGB
monitor.

Price All Princeton monitors
set the price/performance stand-
ard in their class. The SR-12
at $§799 compares favorably
with monitors costing hundreds
more. The HX-12 is in a ciass by
itself at $695.

) The PRINCETON MAX-12,
with easy-on-the-eyes amber
phosphor, sets the standard for
monochrome monitors at $249.
The MAX-12's dynamic focusing
circuitry ensures sharpness not
only in the center but also in
the edges and corners. And it
runs off the IBM PC mono-
card—no special card is
required.

All three monitors feature a non-glare screen and an IBM
compatible cable. A PCjr adapter cable is also available for the HX-12.
And to see your Great Ideas from the best possible angle, you can put
your Princeton monitor on the Princeton Undergraduate Tilt and
Swivel Base for only $39.95. Or, while supplies last, get the
Undergraduate FREE with the purchase of a MAX-12 monitor.

Image The uitimate test of any monitor is how the image looks
to your own eyes. Compare the Princeton monitors side-by-side with
the competition at Computerland, Entre or your local independent

dealer.

Do it soon. You and your Great Ideas deserve the best.

inquiry 255

For more information call
toll-free:
800-221-1490 Ext. 804

PRINCETON

GRAPHIC SYSTEMS

AN INTELLIGENT SYBTEMS COMPANY

170 Wall Street
Princeton NJ 08540
TLX 821402 PGS Prin

Technologically tuned for excelience
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FOR PEOPLE WHO

THOUGHT THEY D

NEVER MEET THE
PERFECT 10

We've got one to knock your socks off.
The StarWriter™ Y10 from C. Itoh.

What sets this letter quality daisy
wheel apart is its fabulous figure. Priced at
only $595.

This little beauty prints 22 letter perfect
characters per second. And like the rest of
C. ltoh's fine printers, the StarWriter Y10
acts without acting up.

That's because it has been thoroughly
tested and proven on the job to assure
reliability. And it comes with a full year's
warranty, backed by over 400 authorized
service centers coast to coast.

The Y10 is an awful lot of printer for very
little money. But that's not surprising when
you consider that C. ltoh's been producing
superior printers for over a decade. What's
more, it has the strong backing of our 126-
year-old parent company with over $60
billion in annual sales.

And the StarWriter Y10 is compatible
with most of the popular PCs. It has a 256-
byte buffer. And there is a full line of
accessories available such as a cut sheet
feeder and tractor feed.

Little wonder C. ltoh printers are No. 1
worldwide, with over 2.2 million sold annu-
ally. And with the StarWriter Y10 we're aim-
ing 1o keep it that way.

To meet your own perfect 10, just see
your local C. ltoh printer dealer. Or for more
information call 1-800-423-0300.

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

. [Eln
DIGITAL PRODUCTS
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StarWriter is a Trademark of C. ftoh Digital Products, inc
1985 C. Itoh Digital Products, Inc
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WHATS NEW

Tandy Unveils $999 Notebook Computer

Radio Shack's battery-
powered notebook-size
Model 200 has a flip-up
16-line by 40-column LCD
and a built-in 300-bps auto-
dial modem. The Model 200

Memory can be expanded
with two 24K-byte banks of
RAM, for a total of 72K, and
a 32K-byte ROM chip.

The system’s keyboard has
60 full-travel sculptured keys,
12 special- and general-
purpose function keys, and a
power switch that is auto-
matically depressed when
the LCDfcover is closed. A
cassete interface and
parallel and serial ports are
standard. The Model 200
weighs 4% pounds and
measures 11% by 8% by 2%,
inches.

Although the Model 200
uses the same processor as
the Model 100, changes in
ROM will prevent Model 100
machine-language programs
from running on the Model

comes with 24K bytes of
RAM and 72K bytes of
ROM, and it includes word-
processing, spreadsheet,
telecommunications, and
address-book programs.

Datavue Portable Includes Disk Drive, 80 by 25 Display

Q uadram’s Datavue 25 is
a l4-pound portable
computer with a 360K-byte
5W-inch disk drive and a
pivoting 80-character by
25-line LCD. It features an
83-key keyboard that com-
municates with the com-
puter through infrared
signals. The Datavue 25 has
an 80C88 microprocessor. a
real-time clock, 128K bytes
of memory, and serial and
paralle! ports. It is powered
either by an AC adapter/
recharger or by built-in bat-
teries that last up to four
hours.

Monochrome graphics are
available in either 640 by
200 resolution or 320 by
200 resolution with four
levels of gray. An internal
300-bps modem is an op-
tion. Memory can be ex-
panded to 256K bytes using
64K-byte chips or to 1

The Datavue 25 should be
available in March for
$2195. Contact Quadram.
4355 International Blvd.,
Norcross, GA 30093, (404)
923-6666.

Inquiry 601.

megabyte using 256K-byte
chips. Quadram also plans
to release an external IBM
PC-compatible bus-
expansion chassis and an
external second floppy-disk
drive.

200: BASIC programs will
work on both. Other dif-
ferences are a modified cur-
sor key cluster, enhanced
word-processing features,
Microsoft’'s Multiplan spread-
sheet in ROM, calculator
function available from any
program, and optional pulse
or tone dialing. Normal bat-
tery life is 10~16 hours
depending on RAM size, or
you can install rechargeable
nickel cadmium (nicad)
batteries.

The Model 200 will retail
for $999: 24K-byte add-on
modules cost $249.95 each.
Contact Tandy/Radio Shack.
One Tandy Center, Fort
Worth, TX 76102, or your
local Radio Shack store.
Inquiry 600.

Model 1131 Compass
Has 128-column LCD

RiD Systems Model
1131 Compass is a port-
able computer with a 25-line
by 128-column electro-
luminescent display (ELD).
GRiD says that the durable
10-pound computer is built
to stand a shock equal to
130 Gs. The Model 1131
features 256K bytes of RAM
(expandable to 512K bytes).
384K bytes of nonvolatile
bubble memory, a 300/1200-
bps auto-dial/auto-answer
modem. and the MS-DOS
operating system in ROM.
The Compass Model 1131
costs $6795; with 512K
bytes, it's $7995. The price
of the original Model 1100
is now $4250. Contact GRiD
Systems Corp.. 2535 Garcia
Ave., Mountain View, CA
94043, (415) 961-4800.
Inquiry 602.
(continued)
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WHAT'S NEW

Visage
Videodisc Software
Development System
V isage has introduced a
series of products for
developing interactive
videodisc software. Using an
IBM PC or compatible per-
sonal computer, a standard
videodisc player, and
Visage's controller card and
software, developers can
Create interactive programs
for educational applications
using images from video-
discs overlayed with

computer-generated text and

graphics.

Visage's V:Link 1000 in-
cludes an IBM PC expansion
card and language-interface
software, which together
support NTSC graphics with
256 by 192 overlay capabili-
ties. The V:Link 1500 adds
the ability to switch between
a 256 by 192 overlay and a
320 by 200 nonoverlay im-
age. while the V:Link 1550
allows both 256 by 192 and
320 by 200 graphics to be
overlayed on videodisc
images. Prices range from
$1150 to $2150.

The V:Station 2000 family
all feature IBM PC-com-
patible computers with 256K
bytes of RAM, one or two
floppy disks, the V:Link 1550
graphics board, and a
13-inch RGB color monitor.
Some of the V:Station con-
figurations also include
medium- or high-resolution
touchscreens, 10-megabyte
hard disks, and 512K bytes
of memory. Prices range
from $5995 to $10.850.

Visage's products support
the KoalaPad. Bit Pad. and
Microsoft Mouse as graphics
input devices. Optional sup-
port packages allowing the
Visage software and hard-
ware to be used with BASIC,
Pascal, dBASE lI. and 8088
assembly language cost
$295 each. V:Paint | and 11,
$500 each. use the Micro-
soft Mouse {5125 extra) to
create images. Cables are
available to link the V:Link
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NEC Introduces Four-Color Plotter
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B ritewriter is a four-pen
color plotter that NEC
says is compatible with
Hewlett-Packard plotters. The
Britewriter can plot at a
speed of 60 millimeters per
second (mm/s} in low-speed

mode and 112 mm/s in high-
speed mode. Characters can
be drawn at 4.6 cps in one

color or 2.6 cps in four col-
ors. The plotter comes with
black. blue. green, and red

felt-tip pens:; an optional set

Commodore Announces 128K Computer
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C ommodore's B128 runs
any program written for
the Commodore 64 and has
a number of additional
capabilities. This sytem has
128K bytes of memory. ex-
pandable to 512K, and it
can display 80 columns by
25 lines of text in color on
an optional monitor. In addi-
tion to the 8500 processor,

which is used to run Com-
modore software, the B128
includes a 2-MHz Z80 co-
processor to run most
CP/M-80 programs.

The 92-key keyboard has a
numeric keypad. 4 cursor
keys, 4 numbered shiftable
function keys, and 4 special-
purpose function keys. Like
the 64, the B128 can display
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card to Sony. Pioneer, RCA,
and Hitachi videodisc
players.

Visage supplies its V.EXEC

and V:Draw software and
one language interface with
all V:Link and V:Station
products. Contact Visage

$8800880000000000ssa00s00ss0e

of colors includes violet,
orange. brown, and pink
pens. The plotter can be
used with plain paper or
transparencies up to 8%
inches wide.

The Britewriter is available
with parallel or RS-232C
serial interfaces. It features a
256-byte character and in-
struction memory and sup-
ports the ASCII character
set. Because it uses the
same commands as Hewlett-
Packard 7470 and 7550A
plotters, it works with most
graphics programs that
support Hewlett-Packard
plotters.

The Britewriter plotter will
retail for $599. Contact NEC
Information Systems Inc.,
1414 Massachusetts Ave..
Boxborough, MA 01719,
(617) 264-800.

Inquiry 604.

16 colors and 8 indepen-
dently movable sprites and
can generate sound in three
voices each with a range of
eight octaves. The B128
comes with the same serial.
expansion, user, and joystick
ports as the 64; it also in-
cludes video interfaces for a
standard television or an
RGB or NTSC monitor.

Commodore also intro-
duced a faster disk drive for
the Commodore 64 and
B128. It transfers data to the
64 at 320 cps. or to the
B128 at 2000 cps. or. when
running CP/M. 3200 cps.

The Commodore B128 will
sell for less than $400 Con-
tact Commodore, Computer
Systems Division, 1200
Wilson Dr.. West Chester. PA
19380, (215) 431-9100.
Inquiry 605.

eessese

Inc.. 12 Michigan Dr., Natick,
MA 01760, {617) 655-1503.
Inquiry 603.

(continued)



NEW PRODUCT NEWS
FROM TELETEK

SBC 86/87. As the name indi-

| cates, Teletek’s new 16-bit slave
board has an Intel 8086 CPU with
an 8087 math co-processor op-
tion. This new board will provide
either 128K or 512K of parity
checked RAM. Two serial ports
are provided with individually
programmable baud rates. One
Centronics-compatible parallel
port is provided. When teamed up
with Systemaster |l under TurboDOS
1.3, this 5MHz or 8MHz multi-
user, multi-processing, combina-
tion cannot be beat in speed or
feature flexibility!

Systemaster Il. Responding to
market demand for speed and in-
creased versatility, Teletek is proud
to announce the availability of the
next generation in 8-bit technology
— the new Systemaster II! The
Systemaster Il will offer two CPU
options, either a Z80B running

at 6 MHz or a Z80H running at

8 MHz, 128K of parity checked
RAM, two RS232 serial ports with
on-board drivers (no paddle
boards required), two parallel
ports, or optional SCSI or IEEE-488
port. The WD floppy disk control-
ler will simultaneously handle

8" and 54" drives. A Zilog Z-80
DMA controller will provide in-
stant communications over the bus
between master
and slave. Add
to the DMA
capability a true
dedicated inter-

Ul -
= TELETEK”TIMES @

rupt controller NEW’ SBC 8 /8 5
for both on- '\\6 7,
| board and SYSTEMA

bus functions, ER H i

and the re- 128K, 6/8MH, ' &
\

sult is un-

precedented M MB

performance. [ ==

Systemaster Il will run under
CP/M 3.0 or TurboDOS 1.3, and
fully utilize the bank switching
features of these operating systems.

TEHETEK

4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600

Telex #4991834

Answer back — Teletek
Inquiry 310
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Teletek Z-150 MB. Teletek is
the first to offer a RAM expansion
board designed specifically for the
Z-150/Z-160 from Zenith. The
Teletek Z-150 MB is expandable
from 64K to 384K. Bring your
Z-150 up to its full potential by
adding 320K of parity checked
RAM (or your IBM PC, Columbia,
Compagq, Corona, Eagle, or Seequa
to their full potential). The Teletek
Z-150 MB optionally provides

a game port for use when your
portable goes home or a clock/
calendar with battery backup!

Evaluate the Systemaster I, SBC
86/87 or Teletek Z-150 MB for
30 days under Teletek’s Eval-
uation Program. A
money-back guarantee
is provided if not com-
pletely satisfied! All
Teletek products carry
8% a 3-year warranty.
s (Specifications subject to
<. change without
i notice.)

'
7N ~
Yes
I'm int’eres(ed~~
in information ~‘
regarding:
O Systemaster Il
(J SBC 86/87 (] Z-150 MB
O Evaluation Program
O Teletek’s S-100 Board Line

Name

Company
Address

2B




WHAT'S NEW

Computer Satellite Service
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atellite Broadcast Net-

work has announced a
satellite service that will
transmit financial and news
information to personal
computer owners. SBN plans
to have the service opera-
tional in May. You will need
a 12-GHz satellite-receive
antenna, a low-noise
amplifier, a solid-state
receiver, and SBN's
demodulator; all are
available from SBN for $695.
SBN will also charge a fee
for access to each type of
information. starting at
about $25 per month.

SBN will use multiple
9600-bps channels. Some
channels will broadcast news
and weather information.
others will transmit stock
and commodity prices. One
channel might permit down-
loading of software sample
programs, while another
could include special-interest
database information. A
user could place a request
for special database infor-
mation with modems and
telephone lines, but the
response could be broad-
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cast via satellite to avoid
phone charges. A special
header code would ensure
that only one person could
decode the information.

Modular Robot Kit
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C ybot's Tutor is a
modular robot with a

five-axis arm designed for
educational and training
uses. Because the robot can
be dismantled and reassem-
bled many times, it helps
you understand how
robotics work.

The package includes the
robot arm, complete with
five motors and a gripper.
and the Controller module,
which has one free S-100

card slot for custom applica-

tions, a standard RS-232C
serial port. and an interface
for an optional “teach pen-
dant” You can control the
robot arm by sending ASCII
commands from a personal
computer through the
RS-232C port or by directly

R Y R R N PR YR XY

Contact Satellite Business
Network Inc. 212 West
Superior St.. Chicago. IL
60610, (312) 266-9844.
Inquiry 607

manipulating the arm with
the teach pendant.

Also available is an Op-
tical Encoder Set. Since the
set indicates the actual posi-
tion of one of the motors
{five are needed to monitor
all five axis motors), a full
feedback loop can be used
to make sure the robot arm
is precisely where it's sup-
posed to be.

The complete Cybot Tutor
robotics kit costs $3395
The optional teach pendant
is $129.95. Each Optical En-
coder Set is $70. Parts of
the robot kit can be pur-
chased separately. Contact
Cybot Inc.. 12510 128th Ave.
NE. B-5, Kirkland, WA
98034, (206) 823-4156.
Inquiry 606.

Sord Adds 80 by 25
Display to IS-11
S ord has released a ver-
sion of its IS-11 Consul-
tant computer with an
80-character by 25-line
liquid-crystal display and a
built-in 300-bps modem. The
6%2-pound [S-11C has 80K
bytes of RAM (expandable
to 144K). 72K bytes of ROM,
a 128K-byte microcassette
tape drive, 62 fulltravel
sculptured keys plus 8
special function keys. and a
CMOS Z80A microprocessor
running at a speed of 3.4
MHz. In addition to parallel
and serial ports, the IS-11C
can interface with a bar-
code reader. a separate
numeric keypad, and op-
tional 64K-byte ROM car-
tridges. Word-processing and
communications software
are standard in ROM.

The 1S-11C should be avail-
able this month for $1495
For more information, con-
tact Sord Computer of
America Inc.. 645 Fifth Ave.
New York, NY 10022. (212)
759-0140.

Inquiry 608.
(continued)






WHAT'S NEW

Digital Filtering Chip for Speech Processing
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Each of the eight filters in

the KSC 2408 processes 24
bits of information (with 48
bits accumulated at a time).
Each of the filters processes

urzweil Applied In-

telligence has intro-
duced the KSC 2408 digital
filter chip for use in sound-
processing applications.

Twelve Million Instructions per Second

10,000-word vocabulary
speech-recognition system
and is working on develop-
ment of a voice-activated
typewriter. Company
founder Raymond Kurzweil
earlier developed the
Kurzweil Reading Machine,
which can read text for the
blind regardless of the
typeface, and the Kurzweil
250 digital keyboard {music
synthesizer).

The Kurzweil 2408 digital
filter chip costs $81 for a
3-MHz version or $101 for a
6-MHz version; quantity dis-
counts are available. Contact
Kurzweil Applied Intelligence
Inc., 411 Waverley Oaks Rd..
Waltham, MA 02154, (617)
893-5151.

Inquiry 609.

information in a given fre-
quency range; Kurzweil says
that dozens of filters—or
many 2408 chips—would be
needed to divide up the fre-
quency spectrum of the
human voice enough to
make speech recognition
possible.

The 2408 can process
sound up to a sampling fre-
quency of 125 kHz (125,000
cycles per second) if only
two filters are activated; if
all eight filters are activated,
the maximum sampling rate
is 32 kHz. Since the chip is
programmable, it can be
used for other types of
digital filtering, including
high-pass, band-pass, or low-
pass.

Kurzweil plans to market a
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A ccording to Cromemco,
its Maximizer copro-
cessor subsystem executes
an average of 12 million in-
structions per second. The
Maximizer features a
2900-series ECL (emitter-
coupled logic) bit-slice pro-
cessor running at 48 MHz. It
also has 16K bytes of 50-ns
RAM, 16 dual-port registers,
and 4096 48-bit words for
downloaded microcode in-
structions. Cromemco says
the chip's speed is en-
hanced by the use of a
60-ns multiplier chip and a
doubly pipelined instruction
path. Most instructions ex-
ecute in 62.5 ns, though
some may take as long as
125 ns.

The Maximizer comes on
two S-100 (IEEE-696) bus
boards that plug into
Cromemco's microcom-
puters. The system runs
under the company’s Cromix
operating system, and it will
soon run under UNIX
System V as well.

The Maximizer supports
FORTRAN, Pascal, and C.
Also available is MAXASM,

to write custom microcode
for applications where ex-
ecution speed is critical.

ata Access Corpora-

tion's DataFlex 2.1 is a
16-bit version of the com-
pany’'s multiuser relational
database programming
system. It permits over 16

7777 J—
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a microcode assembler used

Bernardo Ave.. POB 7400,
Mountain View, CA 94039,
(415) 964-7400.

Inquiry 610.

The Maximizer retails for
$3495: the MAXASM Micro-
code Assember costs $2995.
Contact Cromemco Inc., 280

Data Access Enhances Database Program
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The package includes a
relational database com-
mand language, a custom
menu system, and an ap-
plication generator. Versions
of the program are available
for such operating systems
as MS-DOS/PC-DOS 1.1
through 3.1, CP/M, CP/M-86,
Concurrent CP/M-86. MP/M,
MP/M-86. and TurboDOS.
DataFlex also operates
under a number of network-
ing systems.

Pricing depends on the
computer, operating system,
and number of users; a
single-user IBM PC version
is $995. A separate run-time
version is available. For
details, contact Data Access,
8525 Southwest 129 Terrace,
Miami, FL 33156-6565, (305)
238-0012.

Inquiry 611.

million records per file, up
to 250 files. each as large as
the operating system will
handle {up to 2 gigabytes,
32 megabytes in MS-DOS),
and use of unlimited RAM.

(continued on page 421)



Need RGB color and
TTL monochrome
support from a

single

board?

Y
bt NNNCHIII

Color Graphics Mode: 640 dots x 200 lines

' ook no further, the INTELLIGENT
- B-450 has it all. Designed to work
with the IBM PC, PC XT, and PC AT,
the INTELLIGENT B-450 is also suitable
for IBM PC look-alikes. In addition to a
parallel printer port, the B-450 has fourteen
different screen modes which cover everything
from medium-resolution monochrome text to
high-resolution color graphics with interlace.

_" (g

TTL Monochrome Mode: 640 dots x 350 lines

INTELLIGENT B-450
Mono/Color Display Card

Interlace Mode: 640 dots x 400 lines

Everyone from the ordinary user to the CAD/CAM
specialist will find the B-450 is just right.

Sound good? With a suggested retail price
of only $294, it's nothing less than great!

IBM and IBM PC are registered trademarks of International Business Machines Corporation.

INTELLIGENT

DATA SYSIEM

Intelligent Data System, Inc.
14932 Gwenchris Ct., Paramount, CA 90723

Toll Free Tel:(800)325-2455 Calif. Tel: (213)633-5504  Telex: 509098

Inquiry 150
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Components are the essence of your computer.
Without the right components, you're restricting
your system’s potential for maximum productivity.

CompuPro components enable you to make the
most of your computer’s capabilities. Choose from
more than 25 boards to build or expand your system
. . .to any of our ten fully integrated models. You
can add more users to your CompuPro system,
increase its memory, add a hard disk drive—all
with modular components that mesh perfectly
with your existing system.

Since 1973, our design team has been recognized
for creating the highest performing, most reliable
products at the lowest possible price. For the
toughest business, scientific and industrial com-
puting environments—across the country and
around the world—make CompuPro IEEE 696/
S-100 components the essence of your system.

CPU 68K 68000-based board with sockets for memory
management unit and up to 8Kx16 (16 Kb) of EPROM.

CPU 86/87™ 8086-based board with sockets for 8087 math
processor and 80130 firmware chips. Compatible with 8- and
16-bit memory.

CPU 8085/88™ The original, much imitated dual processor
board delivers 8-bit, 16-bit, or 8- and 16-bit computing capability.
CPU-Z™ includes al! standard Z80B features. Downward compati-
bility with the vast library of 8080 software.

CPU 32016™ A true 32-bit processor for the desktop micro-
computer. Compatible with 8- and 16-bit memory.

CPU 2867 Based on the high-performance iAPX 80286/10 16-bit
processor. 100% software compatible with 8086 and 8088 proces-
sors for unprecedented speed and power.

RAM 22™ 256K x8 or 128Kx16—works automatically with 8- or
16-bit processors. A low-power, high-density RAM board.

RAM 23™ 128K x8 or 64Kx16—works automaticalty with 8- or
16-bit processors. A low-power, high-density RAM board.

512K or 2 Mb disk memory board. Emulates disk drive operation
and runs under CP/M®or MP/M™ Can increase operating speeds
up to 3500%. Expandable up to 4 Mb for even more storage.
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Duat Froppy Disk SussySTEm

Two 8” floppy drives provide up to 2.4 Mb of formatted storage.
With all-metal enclosure, Disk 1A™ controlier, rugged power
supply, cables, and software: Digital Research’s CP/M-80™ and
CP/M-86®

One or two 8” floppy disk drives and one 20 Mb, 40 Mb or 80 Mb
hard disk drive in ali-metal enclosure with controller, rugged power
supply, cabies and software. CP/M-80 and CP/M-86.

Disk 1A™ High-performance, high-speed fioppy disk controller
for 8” and 5% " drives; reads and writes most popular formats.

Disk 2™/Selector Channel™ A high-performance 8" Winchester
disk controiler with high operating speed and flawless DMA.



Disk 3™ A high-performance Winchester disk controller for 5% "
hard-disk drives. High speed “burst mode” DMA transfers each
disk sector in a block.

' InTERFACE BOARDS

Interfacer 3™ Eight RS-232C serial ports
(2 synchronous/asynchronous, 6 asynchronous).

Interfacer 4™ Three RS-232C serial ports, one parallel port, one
Centronics parallel port.

Multi-user system front-end processor with 16K on-board RAM.
Intended for OEM applications only.

Quiet, fast and reliable. Shielded with active termination. A variety
of formats (6, 12 or 21 slots) offers maximum fiexibility.

Inquiry 58

Svsrem Support 17

Clock/calendar; math processor option; RS-232C serial port;
interval timers and interrupt controllers; plus many more useful
features.

CompuPro's extensive System 816 series of fully integrated single-
and multi-user microcomputers includes eleven IEEE 696/S-100
bus models offering 8-, 16- or 32-bit operation, and our
CompuPro 10 and CompuPro 286 business computers.

All are CP/M or MP/M based, enabling users to access more than
3,000 industry standard application programs.

Deskrop EncLOSURE 2

With shielded/terminated 21-slot motherboard, power supply, fan,
dust filter, rugged all-metal construction.

Documentarion

“Bits, Bytes and Buzzwords” is a primer for those who want to
get started right in business computing. 25 pages.

“CompuPro Product User Manuals,” Volume 1. 250-plus pages.
“CompuPro Product User Manuals,” Volume 2. 300-plus pages.

“Interfacing to S-100/IEEE 696 Microcomputers,” by Mark Garetz
and Sol Libes. 321 pages.

Individual technical manuais aiso available.

All CompuPro products are backed by a one year limited warranty
with a two year option. We also offer nationwide on-site service by
Xerox Americare™-free with the purchase of designated systems.

ompuPro.

35086 Breakwater Court, Hayward, CA 94545

For further information and the location of the participating
Full Service CompuPro System Center nearest you, call
1-800-367-7816. In California call (415) 786-0909 ext. 206.

©1984 CompuPro

CP/M and CP/M-86 are registered trademarks and MP/M and CP/M-80 are trademarks of Digital
Research Inc. SuperCalc is a trademark of Sorcim Corp. dBASE Ml is a registered trademark of Ashton-
Tate. Americare is a trademark of Xerox Corp. MDRIVE is a registered trademark and CPU 68K,

CPU 86/87, CPY 8085/88, CPU-Z, CPU 32016. CPY 286, Disk 1A, Disk 2, Selector Channel, Disk 3,
RAM 22, RAM 23, Interfacer 3, Intertacer 4, System Support 1, MPX-1 and The Essential Computer
are trademarks of CompuPro.
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A-SK BYTE

Conducted by Steve Ciarcia

CORONA COMPATIBILITY
Dear Steve,

I've had my Corona PC for about a year
now, and for the first time 've run into an
incompatibility with the IBM PC. The prob-
lem is that the IBM PC has an extra open
socket built into it to add a ROM or
EPROM, and the Corona doesn't. A few
programs on the market make use of this
socket, including a genetics program I am
interested in. Is there a fairly simple way
to add an extra ROM chip?

Another problem is that my BIOS is writ-
ten on a 28-pin 2764, while the chip for
the genetics program is on a 24-pin
2732A. How can I use the 2732 in my Cor-
ona, and what is the difference between
a 2732 and 2732A anyway?

Yet another problem is the Corona’s in-
compatibility with IBM graphics. To get
graphics on the IBM, you must buy a
graphics color card, which uses memory
locations B800 to BCOO hexadecimal. On
the Corona. different RAM locations are
used for graphics. Is there a way to modify
programs that need the color card (e.g.,
Flight Simulator) so that they will work on
the Corona? It may not be that difficult
because there is a graphics driver by HST,
which if loaded before Lotus 1-2-3,
enables 1-2-3 to draw graphs perfectly on
my screen.

RICHARD BERMAN
King of Prussia, PA

You should be able to add a ROM to
the Corona by installing it on an expan-
sion board with the proper interfacing
circuitry. This could be built on a PC pro-
totyping board, such as those produced
by Vector Electronic Co., POB 4336,
12460 Gladstone Ave., Sylmar, CA 91342,
(818) 365-9661. Since all 20 address lines
are available in the 1/O channel (expan-
sion slots), you can set up the address-
ing as required for the ROMs with your
genetics program. There could be inter-
ference between the Corona’s BIOS ROM
and the add-on ROM. IBM uses 40K
bytes out of the 48K bytes of reserved
ROM space, and | suspect that the
Corona uses the same space to preserve
compatibility with IBM.

The 2732s are programmed at +25 V,
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while the 2732As require only 21 V.

A possibility exists that the HST graph-
ics-driver program you mention may
allow you to run the new Microsoft Flight
Simulator on your Corona but not the
original version. The new version can be
loaded from DOS with the command FS,
so a driver can be loaded ahead of the
program. The original version could be
loaded only by rebooting, which of
course wipes out the graphics driver. See
your dealer for a demonstration before
you buy because there may be other in-
compatibilities not fixed by the HST
driver.—Steve

SOURCE BOOK NEEDED

Dear Steve,

As a computer counselor, | help clients
with hardware and software purchases,
checking sources and buffering clients
from high-pressure salespeople. Since |
am not affiliated with any computer manu-
facturer or outlet, I do not limit my clients
to the selections of a particular store.
However, this lack of affiliation means that
I do not receive promotional materials,
which limits my effectiveness. Can you
recommend any source book that lists
various computer manufacturers and gives
at least minimal specifications on their
products?

PATRICIA SELK
Stafford, VA

Many sources of information of the
type you need are available. First, most
computer magazines, including BYTE,
publish reviews of microcomputers, pe-
ripherals, and accessories. These are a
good source of unbiased information.

Second, you can get promotional infor-
mation from manufacturers by writing to
them on your letterhead, explaining your
needs. Their addresses are available in
ads in BYTE and other magazines and are
frequently published in buyers guides
and directories available at most com-
puter stores and many bookstores.

A third source is companies that spe-
cialize in publishing survey reports on this
type of equipment. One of these is Data-
pro Research Corporation, 1805 Under-

wood Blvd., Delran, Nj 08075, (800)
257-9406.—Steve

DRIVE-HEAD PROBLEM
Dear Steve,

1 bought an Atari 800 and two Atari 810
disk drives three years ago. Some time
ago, one of the drives began to have prob-
lems. Before realizing that it was only a
burned-out IC. | measured the head's
resistance with a digital tester. Since then,
the drive seems to be able to write but
does not read. | think I've magnetized the
head. I tried to demagnetize it with various
methods (including the use of a commer-
cial head demagnetizer for cassette
recorders), but | haven't had any success.
If you think I must replace the head, could
you tell me where | could buy it?

Opino Cial
Buenos Aires, Argentina

Digital testers normally do not supply
enough current to damage a disk-drive
read/write head. You did not say whether
you could write to a disk and read it from
the other drive. It is possible that the
alignment of the head was disturbed
when you were making your tests. Try
some cross-checks to see if that is the
case. Also, check the obvious things, such
as dirt on the head and a worn head-load
pad. The head-load pad is a little felt pad
that keeps the disk in contact with the
head. If it is worn, data may not be prop-
erly read or written. Check the continui-
ty of the read head with an ohmmeter
or your digital tester. If the head coil is
open, see if there is a mechanical break
in the wiring.

If you are convinced that the head is
defective, a replacement can be obtained
from Micro Peripherals Inc., 9754 Deer-
ing Ave., Chatsworth, CA 91311, (213)
709-4202.—Steve

SHARING FILES

Dear Steve,

We have several Eagle PCs in our
analytical laboratory, all of which use two
pieces of software: pfs:File and Lotus

(continued)
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The picture in this ad is
actually an 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 at
1-800-343-3436
617) 449-4655

A
,/

LEADING EDGE

A
HEIGHTS, MA 02194

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
them.

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” &
ATET)

The heart and soul of it is a 51/4”
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 IS A TRADEMARK OF LEADING EDGE PRODUCTS. INCORPORATED

Inquiry 178
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HI-TECH
INDUSTRIES

CALL TOLL FRE

,"_ -".f,:;:-, 2" v-

> R/ o L0 |

CaII on Other Items Not Llsted

Epson

Enter

Sweet-P 6 Pen Plotter
Inforunner

Riteman Blue Plus t40CPS IBM
Riteman Pius 120CPS - .
Riteman 15 160CPS 8K Butfer
Riteman Blue Mac 140CPS .
Riteman L.Q

Juki

5500 .

6100 .

6300 . ...

Legend

Okidata

Silver Reed

EXP400 P or S

EXPS500 P or S

EXP550 P or S

EXP770P or S

Anchor

Mark XiI,

Express 1200 Baud {Hayes Exact)
Volksmodem 1200 Baud ...
Hayes

Smartmodem 1200 .
Smartmodem 12008 (IBM)
Novation

Smart Cat Plus 2400 Baud
Smart Cat Plus 1200 Baud ..
Access 1-2-3 w/Crosstalk (IBM)
Apple Cat 1l

Zoom

Netmaster (lle. 11+)

Amdek

Taxan

Amber 12" 116 ..

Amber 12" 122 (IBM)

RGB 127 425 (IBM)

RGB 12" 440 (1BM-| ULTRA-RES)
Persyst Bob Board (for 440) &
NEC

Team-Mate

1110 Internal 3.3MEG Disk (IBM)

NEC

PC-8401A Computer
PC-8201A Computer .
PC-8201A-90 Battery Pack
PC-8206A 32K Ram .. ...
PC-8271A AC Adapter .
Paradise

Modular Graphics Card
MGC with A & B Module

Enable

Lotus 1-2-3

Micropro

WS Pro (1BM)

WS 2000

WS 2000+

Practicorp
Practiword/Base/Calc 111 (1BM)
Above each separate .
Maxell

MD-1 (Qty 100) .

MD-2 (Qty 100)

MF-13.5" (Qty 100) HP & MAC
Fuji

MD-1 (Qty 100) .

MD-2 (Qly 100) "

MF13.5” {Qty 100) HP & MAC .
MD2HD (Qty 100} IBM-AT

SOFTWARE NON-RETURNABLE

. 5021 N. 20th Street, #10261
Phoenix, Arizona 85064

Other Information: (602) 890-0596

e * WEBUY &
{*=====|  SURPLUS GOODS

Prices re!lect 3-5% Cash Discount. Shipping on most items
$3.00. Prices and availability subject to change without
notice. Send cashier's check or money order All
other checks delay shipping 2 weeks. ADD #185

VISA
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ASK BYTE

1-2-3. Because each computer is produc-
ing data that is eventually compiled into
the same reports. it would be a great time-
saver to have the systems all sharing a
common hard disk containing the basic
software as well as the data files.

Does this type of data-file sharing re-
quire an elaborate LAN (local-area net-
work) setup? It seems that a simple multi-
ple linking of the PCs to a large hard disk
would serve our purpose nicely, or are we
greatly oversimplifying the problem?

We are considering moving up to a true
relational database-management system
such as dBASE Il (or 1ll) or Condor but are
still unsure that the file-sharing system we
have in mind will work.

Your advice on just how complicated (or
simple} such a system could be would be
greatly appreciated and would surely help
us out of a real quandary.

CHARLES HARPER
Dallas, TX

Your situation appears to be one that
does not require an LAN—yet! But you
would probably be better off if you did
plan for one, especially if you intend to
move up to a true relational database
system. Even your simple file sharing
could cause some potentially disastrous
problems without the 'safety net” of true
LAN software. I am referring to problems
that occur when two individuals access
the same file simultaneously. Under cer-
tain conditions, it is quite probable that
when two people write to the same file
at nearly the same time, the resulting file
will be incorrect from either’s point of
view. Worse yet, a condition called “fatal
embrace” can essentially hang up the en-
tire system until it is manually reset.
Another point to remember is that not
all software is ready for multiple users,
although most LANs provide some
mechanism to make it usable while avoid-
ing the problems I've mentioned.

Two suppliers featuring LAN hardware
and software are Corvus Systems and Or-
chid Technology. Another possibility is to
purchase an IBM PC AT and IBM's net-
working software (when it becomes
available).

Corvus can be reached at 800-4-
CORVUS. Orchid Technology is located
at 47790 Westinghouse Dr., Fremont, CA
94539, (415) 490-8586.—Steve

TRACK BALLS ARE BETTER

068800000000 000000000000000etcctotabnes

Dear Steve.
| use my Z-100 almost exclusively for
word processing and other nonnumerical

data-manipulation tasks. | find the number
pad to the right of the keyboard useless
except for the cursor-control keys, which
I think are tedious and clumsy.

What about this: replace the number
pad with a track ball for cursor control.
Or even better, an upside-down mouse (I
never could understand why they had to
run around on a tabletop—mine is always
too cluttered) with one or two appropriate
function buttons.

Is this possible? Am 1 the only one who
would use such a gizmo? Where can | go
for information on how this might be
done?

MICHAEL R. THOMAS
Port Arthur, TX

Some people who use track balls and
mice claim that they would never go back
to using cursor-control keys again. That
is why several companies are making
these devices for micros. Your idea to in-
corporate such a device into a keyboard
is a good one, but it will have to be done
by keyboard manufacturers. There is no
easy or economical way to modify your
Z-100 keyboard, due to the differing
natures of keyboards and mice and their
interaction with a particular program. A
keyboard sends a unique code to the
computer for each key as it is pressed.
A mouse or track ball does not generate
the same code when it is used, and the
information it does generate usually
enters the computer through a different
port.

Add-on mice are sold with utility soft-
ware that translates the signals from the
mouse into usable information. A word
processor, for example, has been written
to accept the control codes generated by
certain keys (the cursor keys) and always
expects those codes to come from the
keyboard. Most current software is not
written to take advantage of mice or
track balls and would have to be
modified to use these devices. Of course,
Microsoft's Word program was written
specifically for a mouse. Other programs
are appearing that also use mice.—Steve

POWER-LINE POLLUTION

Dear Steve,
| greatly appreciated your article “Keep
Power-Line Pollution Out of Your Com-
puter” (December 1983, page 36). A near-
by lightning flash once damaged a tran-
sistor board in my RCA television.
To protect my IBM PC, | am using the
Radio Shack filter strip (cat. #26-1451)
(continued)
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Do 1t on your PC.

IMSI Presents PC Paintbrush'

With PC Paintbrush, you'll now be
able to do things that you once only
dreamed about.

Because, like your dreams, you'll be
working with a palette of up to 256
vibrant colors and shades, depend-
ing on your color card.

And, as you'll notice, you'll also have
drawing tools, drop-down menus, and
a range of brush widths and shapes.
Plus your choice of mouse or joystick.

In addition to freeform drawing, you'll
be able to draw precise triangles,
rectangles, boxes, circles and ellipses.

You'll be able to cut, paste, and move
things around. Even enhance graphs,
text, and images from other programs
like Lotus 1-2-3, Microsoft Word,
and SuperCalc 3.

But don't stop with painting.

PC Paintbrush also gives you an

electronic type shop to work with.

Several fonts, from Olde English to

Computer. Each in seven styles

‘boldface, italics, underline, etc.) and
aven sizes.

All of which makes it great for
designing everything from fliers and
report covers to greeting cards and
birthday banners. (For a wall-sized
work of art, just print sideways.)

The possibilities are endless. But the
best way to see for yourself is to see
for yourself. Get a demonstration at
your nearest computer store.

Then, draw your own conclusions.

SOFTWARE PUBLISHERS  Inquiry 352

INTERNATIONAL MICROCOMPUTER SOFTWARE, INC.
633 Fifth Avenue « San Rafael, CA 94901 « 415/454-7101

[ RUNSON:  IBM PC/compatibles,

and Corona PC, 192K
RAM. IBM PCjr., and
Mindset, 256K RAM.
HP 150, 320K RAM.

All require DOS 2.0 and
up and 1 drive.

MICE: Summagraphics, Mouse
Systems, Microsoft.

JOYSTICKS: Any IBM compatible.

GRAPHICS Amdek, Hercules, IBM,
CARDS: PCjr., Quadram, Scion,
Tecmar, STB, Paradise. |

MONITOR:  Color or black and white.

OUTPUT: Printers: IBM/Epson
graphics, Epson FX-80
and 100, MX 80 and 100,
IDS Non-Color, IDS
Prism Color, NEC 8023,
C-ltoh 8510, Okidata 8X
or 9X series, Radio
Shack CGP-220, Xerox
1770, PrintaColor
TC1040, Quadram
Quadiet, Transtar Color,
Diablo C150, Tektronix
4695, HP Thinkjet, Star
Micronics, Epson JX-80,
Data Products 8050,
IBM Color printer.
Plotters: HP 7475A and
7470A.

PC Paintbrush is a registered trademark of ZSOFT CORP.
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commercial software development system

® Full Version 7 ‘C’ Compiler ® Fast and Compact
Code ¢ Linker (overlay) ® Resource Editor ® No
Royalties ® Source Editor ®* Compatible with AZTEC
*C’ for PC DOS, CP/M-86, CP/M-80, APPLE //, TRS-
80, COMMODORE 64 ® 68000 Macro Assembler ®
Extensive Run Time Stipport ® Utilities ® Shell Envi-
ronment ® Requires 128K MACINTOSH ¢ Compati-
ble with LISA MACWORKS and 512 MACINTOSH ¢
Fuﬂ access u-mmsu quouox(m m

sa, e n&s

CP/M-80, ME/;,

i

TO ORDER OR FOR INFORMATION

CALL OR WRITE:
A%

MANX SOFTWARE SYSTEMS
Box 55

Shrewsbury. NJ 07701

TX 4995812

NJ RESIDENTS ADD 6% SALES TAX

CALL:
800-221-0440
201-780-4004 (NJ)

RS-80 IS A TRADEMARK OF TANDY CORP. MACINTOSH I8 A TRADEMARK OF ASSLE
CP M-36 & CF M-80 ARz TRADEMARKS OF DIGITAL RESEARCH. PC DOS IS A TRADEMARK OF IBM
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Inquiry 194

ASK BYTE

Would you please answer the following
questions?

Is it necessary to connect my IBM PC
Color Display Monitor to the 0.5-A moni-
tor outlet on the filter, as recommended
for Radio Shack monitors?

My PC is connected to the 1.25-A pro-
cessor outlet. Is this all right?

I could not determine from your article
where the MOVs are to be soldered on this
unit. Could you tell me where they go?

Is it advisable to remove disks from
drives before turning the main power
switch on?

I also need your help on a different
problem. We have often found that our
telephone bills contain calls we did not
make. The telephone company doesn't
charge us for these calls, but this involves
an examination of each bill and checking
with Ma Bell to determine whether we
made suspect calls.

The computerized telephones being in-
troduced are becoming more sophisti-
cated, but none, as yet, keeps a record of
outgoing calls. Is it possible to modify
such a unit or to inexpensively build a
device that would do this?

I have one Touch-Tone and two rotary-
dial telephones. and | would like the new
unit to be attached to one of them that
would record outgoing calls on all three.

SIDNEY BELMAN
Teaneck, NJ

The Radio Shack filter strip was origi-
nally designed for the TRS-80 Model |
computer, and the filters for each outlet
were designed to handle different types
of noise. The outlets have current limita-
tions because the filters have current
limitations. As long as the current ratings
are not exceeded, any socket can be
used.

The IBM PCisrated at 200 Wat 120 V
AC. This works out to 1.66 A, which is in
excess of the 1.25-A rating of the filter.

It is not necessary to remove disks from
the drives before turning on the PC. It
was a problem on the TRS-80 Model I,
but the PC has an autoboot feature that
allows the disk to be inserted prior to it
being turned on.

Recording outgoing telephone calls can
be accomplished by a simple pulse-
counter circuit connected to a computer.
The computer would poll the line to see
if a call were being made and then read
and store the output of the pulse counter.
A suitable pulse-counter circuit can be
found in Telephone Accessories You Can
Build by Jules H. Gilder (Hayden, 1976).

(continued)




Z editor (like Vi), C TUTOR compiler, PHACT database, AZTEC C65
C GRAFX, UNI-TOOLS |, QUICK C, BABY BLUE for PC “C” compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64

to CP/M cross, QUADLINK for PC to APPLE cross VED editor, SHELL, UNIX & math libraries
/PRO—library source, ROM, overlays
CROSS COMPILERS
Compile & link on HOST —test on TARGET machine

a

Optimized “C” compiler for PC DOS, MS DOS & CP/M-86
PC DOS, UNIX 1/0, math, screen, graphics libraries
8086 assembler, linker & librarian, overlays
/PRO~library source, debug, ROM, MASM & RMAC, 8087, large model

AZTECC i
Optimized “C" compiler for CP/M, TRSDOS & LDOS
assembler, linker & librarian, overlays, utilities
UNIX 1/0O, math & compact libraries
/PRO—library source, ROM, M80 & RMAC

C COMPILERS FOR '
PC DOS MS DOS CP/M-86 CP/M-80 APPLE /I, lle, lic
COMMODORE 64 RADIO SHACK and MACINTOSH
AZTEC C86 M \

NEW C COMPILERS
AZTEC C68K for MACINTOSH
VAX cross compilers

"C TOOLS & AIDS

HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE

TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK,
COMMODORE 64, other hosts and targets available
o

N . :
Vot Mg,
-

‘-3?‘*’) L

e

~ s

PRICES

AZTEC C86 C COMPILER AZTEC C Il C COMPILER AZTEC C CROSS COMPILERS TARGETS
PC DOS MSDOS 249 CP/M 199 PDP-11 HOST 2000 PC DOS
CP/M-86 249 Cll/PRO 349 PC DOS HOST 750 CP/M-86
BOTH 399 /PRO UPGRADE 150 CP/M-86 HOST 750 CP/M-80
C86/PRO 499 TRS 80 MODEL 3 149 CP/M-80 HOST 750 APPLE
/PRO UPGRADE 250 TRS 80 MODEL 4 199 APPLE HOST 750 RADIO SHACK
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 VAX HOST CALL COMMODORE 64
C TUTOR COMPILER 99 MACINTOSH CALL MACINTOSH
PHACT DATABASE 299 AZTEC C65 C COMPILER
C GRAFX Q9 APPLE DOS 3.3 199
SUPERDRAW 299 PRODOS CALL
UNI-TOOLS | 99 E EDITOR 99
QUICK C 125 TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.

APPLE DOS MACINTOSH is a trademark of APPLE.

MANX SOFTWARE SYSTEMS
Box 55
Shrewsbury, NJ 07701
TELEX: 4995812

TO ORDER OR FOR INFORMATION: y
CALL: 800-221-0440 (outside NJ)
201-780-4004 (NJ)

Australia: Blue Sky Industries — 2A Blakesley St. — Chatswood NSW 2067 — Australia 61-2419-5579
England: TAMSYS LTD — Pilgrim House — 2-6 William St. — Windsor, Berkshire SL4 1BA — England — Telephone Windsor 56747
Shipping: per compiier next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmall outside USA & Canada $20
UNIX is a trademark of Bell Labs. CP /M, CP/M-80 and CP /M-86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT.
N.J. residents add 6% sales tax.
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Achieve laboratory automa-
tion at low cost—connect a
DAISI™ (Data Acquisition and In-
strument Systems Interface) to
your Apple® // or lle Computer.

DAISI peripheral devices...

a Interface with Apple // and
Apple /le Computers and their
lookalikes

a Work with all popular language
systems

= Come with cable, instructional
diskette and comprehensive
manual

DAISI and Apple work together as
a single system to measure,
monitor, time, analyze, control and
record a wide variety of research
and testing functions.

DAISI peripherals plug easily into
any Apple expansion slot, ready
to be used in chromatography,
environmental data collection,
evoked response, gas analysis,
spectroscopy, signal processing,
solar heating, mechanical mea-
surement, structural testing, and
many more functional applications.

The A3 analog-to-digital con-
verter reads instruments and sen-
sors and has its own external unit
for easy cable access.

DISCOVER NEW
HORIZONS IN

IMBURATURY|

AUTY

NIUN

AND KEEP YOUR COSTS DOWN TO EARTH

Here’s a rundown on the
DAISI Peripherals:

Al13 12-Bit Analog

Input Interface

= 16 input channels

= 20 microseconds conversion time

DI09 Digital Interface

with Timers

= timing and interrupt capability

= direct connection to BCD digits,
switches, relays

AO03 8-Bit Analog

Output Interface $195-$437

s up to 8 independent channels

= range and offset adjustable

Al02 8-Bit Analog

Input Interface

= 16 input channels

a 70 microseconds conversion time

Plus the SC14 system for front-
end signal conditioning and
amplification, the Ul16 isolation
system for AC or DC power input
or output, and more . , .

{Designed and manufactured In the USA)

BYTE « FEBRUARY 1985

AND NOW . . . AMPRIS™

An easy add-on to Applesoft®

BASIC.

With AMPRIS you can:

a Read and store analog and
digital inputs

= Send out analog and digital
outputs

= Set, read and control the DIO9
counters

= Set, read and control the DIOS
shift registers

= Make full use of the DIO9 inter-
rupt capability

Using AMPRIS is as easy as in-
serting an ampersand (&) com-
mand where you would normally
insert an Applesoft command. For
more information about the com-
plete line of DAISI peripheral
devices and the full spectrum of
their applications, write or phone:

Interactive Structures, Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 49004

Telephone: (215) 667-1713

Inquiry 151

ASK BYTE

A simpler circuit, not requiring a com-
puter, would consist of a tape recorder
to record the pulses. The tape could then
be played back through the pulse
counter to see what numbers were
dialed. The tape recorder could be con-
trolled by the pulse detector.—Steve

COMPUTERIZED HOME

Dear Steve,

I am planning to build a house and
would like to provide for computer con-
trol in my home. Can you offer any sug-
gestions?

PAauL W. MARSH
Urbana, IL

With the almost daily announcement
of some computerized device, it makes
sense to provide a means for installation
in the home. However, it is difficult to
know what devices will ultimately be
required.

1 will be presenting a series of three ar-
ticles, beginning in April, covering the
construction of the Circuit Cellar home-
control system.—Steve B

Between Circuit Cellar Feedback, personal ques-
tions, and Ask BYTE, | receive Aundreds of letters
each month. As you might have noticed, at the end

| of Ask BYTE | have listed my own paid staff. We

answer many more letters than you see published,
and it often takes a lot of research.

If you would like to share the knowledge you have
on microcomputer hardware with other BYTE
readers, joining the Circuit Cellar/Ask BYTE staff
would give you the opportunity. We're looking for
additional researchers to answer letters and gather
Circuit Cellar project material.

If you're interested, let us hear from you. Send
a short letter describing your areas of interest and
qualifications to Steve Ciarcia. POB 582, Glaston-
bury, CT 06033.

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 inquiry 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, and Jeannette Dojan.
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INPUT/0UTPUT TECHNOLOGY, INC.

25327 Avenue Stanford, Unit 113, Valencia, CA 91355 ¢

(BO5) 257-1000

Uncompromising Additions to your S-100/IEEE-696 BUS

DUAL GPRIB-488 INTERFACE
BOARD

A Stand-Alone, independently Controlled
Dual Channel IEEE-A88 I/0 Processor. In-
terface Activity Modes for Controller-in-
Charge, Controller Assigned or Terminal
Bus Slave, and sl Interface Functions are
handled transparent to Host Systerm CPU
through an on-board CPU and DMA con-
troller. User Friendly operation.

A&T, P/N 52748-800-102

RGB COLOR GRAPHICS BOARD

Programmable resolution up to 512 x $12
pixels with 4 local video planes and on-board
graphics processor. Color mapper allows 186
colors from palette of 4086. Light pen
input. Plus more ..

AST, P/N 82748-300-101

ALSO AVAILABLE: MULTI-FUNCTION I/0 BOAR0D, SMART PROTOTYRING KIT, 128Kx8/64Kx16 STATIC RAM MODULE
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

12-BIT A-D-A CONVERTER
BOARD

8 Channel A-D: 12 microsec. Conversion,
S50KHz Sample Rate, ammable
Gains, Offset and Diff./Single Modes.

8 Channel D-A: 2 microsec. Settling,
Bipolar V or Unipolar | Cutput. Program-
mable Reference levels, Dual-Ported Chan-
nel Refresh RAM. 168/8-Blt Data
Transfers via I/O or Memory Mapped

AST, P/N 52748-900-101

BAR COOE PROCESSOR BOARD

The BarTender is stand-alone IO Pro-
cessor that reads and prints mMost common
Bar Codes. Includes bi-directional reading,
wand interface, clock/calendar with battery.
Extensive documentation and software.
AET,B2748-500-101 Without Wand
AS&T,B52748-800-201 With Wand

PERIPHERAL SUPPORT
BOARD

Two Serial SYNC/ASYNC Ports with
RS-232, TTL or Current Loop Cutputs,
three B8-Bit Parsllel Ports, three Timers,
Real Time Clock/Calendsr and Response
Programmable Intercrupt Controller. Small
Proto Area with +5 and +12v.

AT, P/N 52748-150-101

MULTI-PURPOSE
PROTOTYPING KIT

Industrial Quality with Plated-Thru holes for
Wire-Wrap or Solder projects. Complete
with +5, +12v Regulators, Bus Bar. Fiter
Cspsacitors, and Manual.

P/N 852748-450 Inquiry 148
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SOMEBODY'S GOING T0 TAKE THE DEEP SIT!
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AND NOW FOR SOMETHING

Incomplete yes.

But it’s not just because
we're always bringing
out new stories in the
Infocom interactive fic-
tion collection. Nor is it
simply due to the fact

INCOMPLETELY DIFFERENT!

b you have hundreds, even
| thousands of altematlves
at every step. In fact, an
Infocom interactive story
is roughly the length of

a short novel in content,
but because you're

that with all the writing
and re-writing, honing
and perfecting that we
put into every one of
our stories, our work is
seemingly never done.

In CUTTH ROATS“‘ the plot
involves a motley band of
hardbitten salts who get wind
of a shipwreck laden with
sunken treasure near the
remote island where you live.
In exchange for your diving
skills, they offer you a piece
of the action. Your challenge:
survive them, the perils of
the deep, and escape with

THE HITCHHIKER S
GUIDE TO THE GALAXY™
by Douglas Adams is the
most mind-boggling story
we've ever published. In the
person of Arthur Dent, you'll
chortle as your planet is
demolished. You'll yelp with
laughter as your life is
threatened by a galaxy of
horrors. Your sides will

ln SUSPECT“‘ our newest

mystery thriller, you’re a
reporter who gets the scoop
on the society event of the
year—the murder of a
Maryland Blue Blood at a
fancy costume ball. Great!
Except you're the prime
suspect. And if you can’t
find the real killer, your

next by-line could be in the

" actively engaged in the

plot, your adventure
can last for weeks and
months.

In other words, only
you can complete the

The real reasonis: an

Infocom work of fiction ~ °***"
can never be complete until you
become a part of it.

You see, as hard as we work at
perfecting our stories, we always
leave out one essential element—
the main character. And that’s
where you enter in.

Once you’ve got Infocom's
interactive fiction in your
computer, you experience
something akin to waking up
inside a novel. You find yourself
at the center of an exciting plot
that continually challenges you
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the treasure and your life.

positively split as you search obituaries.

e A Dy
with surprising twists, unique
characters (many of whom
possess extraordinarily developed
personalities), and original, logical,
often hilarious puzzles. Communi-
cation is carried on in the same
way as it is in a novel—in prose.
And interaction is easy—you type
in full English sentences.

But there is this key differ-
ence between our tales and
conventional novels: Infocom’s
interactive fiction is active, not
passive. The course of events is
shaped by the actions you choose
to take. And you enjoy enormous
freedom in your choice of actions—

works of Infocom, Inc.
Because they're stories
that grow out of your imagination.

Find out what it’s like to get
inside a story. Get one from
Infocom. Because with Infocom’s
interactive fiction, there’s room
for you on every disk.

INFOCOM

Infocom, Inc., 55 Wheeler Street, Cambridge, MA 02138

For your: Apple II, Atari, Commodore 64, CP/M8", DECmate,
DEC Rainbow, DEC RT-11, IBM PC* and PCjr, KAYPRO II,
MS-DOS 2.0 NEC APC, NEC PC-8000, Osborne, Tandy 2000,
TI Professional, TI 99/4A, TRS-80 Models I and I11.

*Use the IBM PC version for your Compagq, and the MS-DOS 2.0

version for your Wang or Mindset.

CUTTHROATS and SUSPECT are trademarks of Infocom, Inc.
THE HITCHHIKER'S GUIDE TO THE GALAXY is a trademark
of Douglas Adams.
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Master Piece
puts the power at
your fingertips.

= -

T
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Master Piece is the most versatile
accessory ever made for IBM Per-
sonal Computers. Master Piece
combines the four most popular
IBM® accessories into one elegant
accessory offering the most con-
venience and best value available.

A SWIVEL BASE

The Master Piece has a swivel so
you can adjust the viewing angle of
your monitor with just the touch of
a finger. Since the Master Piece
swivels with your monitor, its
switches and static control are in
front of you at all times

FIVE SWITCHED OUTLETS

Stop searching for outlets to plug
in your peripherals. Master Piece’s
five outlets put your entire system
at your fingertips. Power up with
the "Master” switch, then use the
individual switches to control your
peripherals. Touch the "Master”
switch to shut down and you'll
never accidentally leave your pe-
ripherals running overnight

SURGE SUPPRESSION
CIRCUITRY

Power surges, spikes and line noise
are responsible for 70-90% of all
PC malfunctions. They can wipe out
memory in your PC, taking hours of
hard work with them. They can zap
your delicate chips, sending your
PC in for costly repairs. Master
Piece clips surges and spikes at a
safe level. You end up with an IBM
that's more accurate and reliable

STATIC PROTECTION

Even you are a threat to your IBM
During the day you build up static
charges—as much a threat to your
PC as surges and spikes. Master
Piece offers an elegant alternative
to expensive and unsightly static
mats. Just touch its nameplate be-
fore you begin work and static
charges are grounded

If you bought these accessories
separately. you could spend more
than $200. Master Piece's recom-
mended retail price is under S50
Available now from iBM dealers
everywhere.
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r,m KENSINGTON™
WY MICROWARE

251 Park Avenue South
New York, NY 10010
(212) 475-5200 Telex: 467383 KML NY

Trademarks: Master Piece/Kensington Microware Ltd
1BM/International Business Machines
®© 1984 Kensington Microware Ltd



CLUBS & NEWSLETTERS

@® VISIT WITH APPLE
USERS—Ideas, information,
and the latest computer
news are available to
members of the Arkon Info-
system, a 24-hour 300-bps
bulletin-board system
operating in Toronto,
Canada. Upload, download.
electronic mail. and public
messages are a few of its
features. Also included are
20 conferences, 10 mega-
bytes of storage. and on-line
help. The annual fee for
using the system is $19.95,
but inquirers can log on
under the "Guest” user
function. Questions about
the system can be sent
through the (Fleedback-to-
sysop function of the Arkon
Infosystem at (416) 593-
7460. Other details are
available from David
Fingold, Arkon Infosystem,
409 Queen St. W, Toronto,
Ontario M5V 2A5, Canada,
(416) 593-9653.

® CHAMELEON ADVOCATE
The National Chameleon
Users Group (NACHUG) pro-
duces a newsletter, The
80/88 National Newsletter. that
contains hardware and soft-
ware reviews, updates, and a
users forum. Member dis-
counts are provided on pe-
ripherals and accessories.
Membership is $12 a year.
Contact Steven Bender,
NACHUG. POB 28360.
Queens Village, NY 11428.

® SIG. NEWS FOR PUBLIC-
DOMAIN SOFTWARE
PC-SIG News, a newsletter
from the PC Software In-
terest Group (PC-SIG), is
devoted to public-domain or
user-supported software for
the IBM PC and compatible
computers. It lists the disks
in the library: updates recent

disk arrivals, and encourages
patches and feedback from
users. The members have
compiled a directory with a
subject index and listings.
Contact the PC Software In-
terest Group, Suite 130,
1556 Halford Ave., Santa
Clara, CA 95051.

® C-CLUB IN RIVER CITY
The River City Commodore
Club is a nonprofit organiza-
tion that meets twice a
month to promote interest
in all Commodore com-
puters. The group features a
large club library. help
groups, and basic and ad-
vanced tutorials. For details,
write River City Commodore
Club, POB 4298, North Little
Rock, AR 72116.

® COMPUTER AND SOFT-
WARE LAW—The Center for
Computer/Law, a nonprofit
educational institution, pro-
vides research and educa-
tional services in computer
law. The Center produces
Computer/Law Journal, an inter-
national journal on the legal
issues of computers, tele-
communications, and the in-
formation industries. It also
publishes a quarterly law
review, Software Law Journal,
that contains scholarly ar-
ticles from computer law ex-
perts, as well as a bibliog-
raphy of software law and a
directory of recent cases.
Contact the Center for Com-
puter/Law, POB 3549, Man-
hattan Beach, CA 90266.

® MANY SHARED
BENEFITS—The First
Attache/2001 User Group
(FAUG) produces a monthly
newsletter titled Where It's
Att. Members meet quarter-
ly, have access to public-
domain library disks, and
receive support by tele-
phone and networking. The
club can be reached on
CompuServe at 70346.63.
Annual dues are $35. Con-
tact Charles Raisch, FAUG.
1827 Haight, San Francisco,
CA 94117-2791, (415)
221-3415.

® NO TIME LIMITS SET
YET—In northern Idaho a
24-hour bulletin-board
system called I-PACE fea-
tures Atari downloads. Pass-
words are not required, no
time limits are set, and peo-
ple add to it frequently. The
BBS number is (208)
772-9421. Contact Robert
Marshall, POB 5123, Coeur
D’Alene, ID 83814, (208)
772-5922.

@® CHRISTIAN COM-
PUTERISTS—Christian pro-
grams, a member's ex-
change, a monthly newslet-
ter, and discounts on com-
puter supplies are available
from the Elect Christian
Computer Club. For details
and a free issue of the
newsletter, E;C Electletter,
write to the Elect Christian
Computer Club, Department
LAl, POB 31022, Chicago, IL
60631-0022.

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,
field trips, and other activities outside of routine meetings. Of course. we will
continue to list new clubs, their addresses and contact persons, and other in-
formation of interest. To list events on schedule, we must receive your infor-
mation at least four months in advance. Send information to BYTE, Clubs
& Newsletters, POB 372, Hancock, NH 03449,

® TRIANGLE dBASE USERS
GROUP—Members of a
users group for dBASE Il
and Il meet at 7:30 p.m. on
the second Wednesday of
each month in the Dreyfus
Auditorium of the Research
Triangle Institute in Research
Triangle Park. North Caro-
lina. A bimonthly newsletter
is available on CompuServe
(70156,404), and a public-
domain library of applica-
tion disks is planned. An-
nual dues are $10. Send a
self-addressed, stamped
envelope for a sample news-
letter to Rich Slatta, Triangle
dBASE Users Group, 2618
Davis St., Raleigh, NC
27608, (919) 782-8926.

@® NEWSLETTER WITH
FOCUS—Users of Lotus
1-2-3 and Symphony can
focus on applications with
Learn Mode, a monthly
newsletter from Systems
Consulting. Among its fea-
tures are book reviews, solu-
tions to problems, questions
and answers, and updates
on Lotus products. Article
contributions are welcome.
Learn Mode is $30 for 12
issues. Request a com-
plimentary copy of the first
issue from Systems Con-
sulting, POB 982, Palo Alto,
CA 94302, (415) 326-8605.

® FRIENDLY USERS
Business computer users in
the Chicago metropolitan
area form the Tandy Busi-
ness Users Group, which
meets on the third Wednes-
day of each month. The
monthly newsletter, TBUG,
contains a schedule of com-
ing events, workshops, and
forums, profiles, meeting
notes, news releases, and
product announcements. An-
(continued)
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COMPUTERBANC

BAN N@@

CET SERIOUS. STOP PAYING HIGH PRICES NOW!

THOUSANDS OF AVAILABLE ITEMS. CALL FOR COMPLETE PRICING.

PRINTERS DOT MATRIX
STAR rdllgomcs Gemini 10X .

SYSTEMS

IBM PC

256K, Two 360KB Disk Drives, Color
Graphics/Monochrome Graphics board.
Parallel Printer Port, Monochrome Display
(Amber/Green), DOS 2.1.

LIST PRICE $2950.00 — ONLY $2095.00

SUPER XT 10 Meg Upgrade ... $2795.00
IBMIAT S0 v bs iy gt s o Dbl 11% OFF
IBM SOFTWARE
LOTUS)1-2:3 s soan - A weraois $295.00
LOTUS Symphony .............. 449.99

249.00

ASCII Express For [BM
Wordstar Professional

INfOSIATL. . bimonalntas 248.00
Miltimate; = serssam dos vaue ...269.00
MICROSOFTWord . . ............ 229.00
Word W/Mouse .............. .279.00
Multiplantesa; s G e e srrpmeay 139.00
Projectlii e maoid il saapsvee bt 159.00
ASHTON TATE Friday .......... 179.00

{5 R P A R 280.00
ABASEI o g g #pt = secnpmreverewe 349.00
Framework ........... Sasniel § wbls 359.00
LIFETREE SOFTWARE Volkswriter 119.00
Volkswriter Deluxe .............. 189.00

FOX & GELLER Quickcode . .

IBM HARDWARE
AST Six Pack Plus 64K. ... ..
MegaPlus .7........ §
PCNet1Starter Kit..............
QUADRAM Quadboard O-K. .. .... 219.00
Quadcolor [ or Microfazer 64K ...

PLANTRONICS Colorp!

mMFloppy12Meg
TALL GRASS 12MBW/Tape %
RAM 64!( upgrade .............. 35.00

.259.00
389.00

Colof [y pamywseryie 35
TAXAN Composite Amber
WA/ V22— i oo e
420/ (RGB)qgs pvmasis anss

NEC 1201 Hi Res Green . 3
1205HiRes Amber . ............

1206/GICN.: s avs 1o 51y i g o 2.8
JC1215 Composite Color w/audio . .
JC121'6/Colo RGBSt 334.00

MODEMS

300
Micromodem /e ..
ANCHOR Mark X

349.00
PROMETHEUS Promodem 1200. . 329.00
APPLE PRODUCTS

WESPER Interface
6K

Multiplan
MAC Multiplan (Maclntosh)
Basic (Maclntosh) .
APRICORN Serial Card ...........

Z-80 Card

ASCIl Fxpress Professional ........ 89.00
MAXELLS7S T i Sk . 19.00
Y5 gt rraee e - T ..27.00
KOALA Touch Tablet .. .. 79.00
HAYES Mach [II JoyStick . ..39.00
THUNDERCLOCK. . ............. 119.00
MOCKINGBOARD ...............
APPLEMOUSEN ............... 129.00
VIDEX Ultraterm. .. ............. 179.00

80 COLUMN /64K Interface //e only 99 00
80 COLUMN Card II+ only 9.00

WE SUPPORT THESE FINE SYSTEMS:
Apple, Compag, IBM, Sanyo and many
mote.

TELEX #550757/ ANSWER BACK—COMPUTERBANK UD

———
VISA
—

- 3B

Orders Only

800/332-BANC

OUTSIDE CALIFORNIA

COMPUTERBANC

16783 Beach Bivd., Huntington Beach, CA 92647

714/841-6160

ges We guarantee all nems for 30 days Within Uus period, defective merchandise retums
xo.lmms%wmommwu-n

bﬂwvmhd‘gnch

accomy by RMA number other retums will be sul

Sulor t;suame Label, 500 . o orders e USA a1 15%
15 reqummed on COD, orders Caiforrua resxdents

Inquiry 70
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nual dues are $35 and in-
clude a one-year subscrip-
tion to the newletter. For an
application and further
details, write Carlos Hidalgo,
TBUG. 311 Longview Rd.
Waukegan. IL 60087, (312)
623-9661

@® EXCHANGE ATARI NEWS
The Atari Computer Club of
the Palm Beaches produces
a monthly newsletter, The
Pokey Press, that features club
news, pen pals, participating
businesses. news from
shows, and software and
product reviews, and
welcomes the exchange of
newsletters with other Atari
groups. Contact Jim Wood-
ward, Atari Computer Club
of the Palm Beaches, Apt.
B-101. 15993 Southwest 8th
Ave., Delray Beach, FL
33444

@® SPECIALIZED NEWS FOR
ACADEME—Theories in the
field of word processing are
addressed in Research in Word
Processing Newsletter, a nine-
month publication from the
Liberal Arts Department of
the South Dakota School of
Mines and Technology. It
functions as a clearinghouse
of information relevant to
computer-based writing in-
struction at all educational
levels and contains original
research, article abstracts,
bibliographies, and software
evaluations. Article submis-
sions are welcome. Contact
The Editors, Research in Word
Processing Newsletter, Liberal
Arts Department, South
Dakota School of Mines and
Technology, Rapid City, SD
57701-3995.

‘® FOR NEW VENTURES

A monthly newsletter,
Compu-Venture, contains soft-
ware reviews and informa-
tion on how to make money
using your microcomputer.
Subscriptions are $20 a
year. Contact Microcomputer
Software & Consultants, POB
1039, Mount Vernon, NY
10550.

@® MORE FOR ENCORE
Encore 100 and 200, two
software-based portable net-
work analyzers that are
designed for data-communi-
cations monitoring, diag-
nostics, and emulations, now
have a users group spon-
sored by its manufacturer,
Digitech Industries. A
newsletter, Encore Com-
municator, serves to solve
user problems or print user
programs. Application engi-
neers answer hardware and
software questions and
supply needed information.
To receive a business-reply
registration form, contact
Joseph Luciano, Digitech In-
dustries Inc., 66 Grove St..
POB 547, Ridgefield, CT
06877, (203) 438-3731.

® COMMODORE IN SILVER
The Silver State Commodore
Users Group of Las Vegas,
Nevada, meets at 7:30 p.m.
Wednesday nights at the
local YMCA. The $4 per
month dues entitle members
to vote and to copy any of
35 public-domain programs.
Though most members use
Commodores, the group is
not limited to a particular
computer. The club offers
ongoing classes in BASIC,
program demonstrations.
and assistance. Contact
Karen Douglas, Silver State
Commodore Users Group,
POB 81075, Las Vegas, NV
89180.

@® FOR THE FORTUNE
Users of the multiuser
Fortune 32:16 can join
fuffortune, a group that
meets in Cambridge, Massa-
chusetts, on the first
Thursday of each month.
Meetings include presenta-
tions of new software, small
group discussions, and user
support. A monthly newslet-
ter is produced. For com-
plete information, contact
Josh Lobel or Mark
Palmerino, /u/fortune, Suite
28, 20A Prescott St., Cam-
bridge, MA 02138, (617)
876-4763. m



When all else
fails.

Most diskettes are pretty good.

And some of the time that’s good enough.

But next time you throw away one that won'’t
format or you lose the cash flow analysis you’ve
been working on for weeks, make a mental note to
try a box of Dysan diskettes.

They’re better.

So much better, in fact, that major computer
manufacturers put their names on our diskettes
and sell them as their own.

Without fear of failure.

You see, we make our diskettes better with
advanced manufacturing processes that our
competitors have yet to figure out.

And we test them.

Almost to the point of absurdity.

Dysan diskettes are inspected almost a hundred
times as they come down the line. They re tested
to performance levels way beyond industry
standards. And each one is certified to be 100
percent error free.

Then our corporate quality assurance fanatics
come along and check them all over again. For all

> 1984, Dysan Corporation

Dysan is a registered trademark of Dysan Corporation.

the same things. Plus some things only they
understand.

When we're done, you get exactly what you
wanted in the first place. Diskettes that will record
and retain all your data all the time.

We don’t expect you to keep all that in your
mental note, but we would like you to remember
your last diskette failure.

And when your computer products dealer
offers you another box of pretty good diskettes,
tell him you’re ready for something better.

Dysan.

Call toll free for the name of the Dysan dealer
nearest you. (800) 551-9000.

Dysan Corporation, 5201 Patrick Henry
Drive, PO. Box 58053, Santa Clara, CA 95050,
(408) 988-3472.

Dysan

Somebody has to be better
than everybody else.
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Sooner or
later, you’ll have
~ toface

Better sooner.



Better Sooner.

Computers don't ever get
headaches.

But the people who use
computers do.

Quite clearly, as PC Magazine
spells out, that's not the only
trouble they're having.

In case you're tempted to dis-
miss this as trivial, there are two
things you should be aware of:

First, more than twenty states
are already preparing legislation
to force some improvements.

Second, if computer users
suffer, so does business.

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

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 are technically impressive
but strangely unnatural to use.

Ericsson, in
_ its very Swedish
way, has al-

Eye strain 55% .

Back pain 43% | ways believed
Headaches  30% | that excellent er-
Shoulder 25% . ld : €
Hand/wrist 18% _gonomlc. _ESlgn
Neck pain 15% | isn't a privilege.
(Source: “Ergonomic It ri
Principles in Office }i i lght,
Automation” Pub. Thatitisn't
1983 by E.I.S. AB, a noble ges-

Sweden.)

ture but demon-
strably good for business.
It's an attitude that 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
they got there.

It's the first of a whole range
of computers to be introduced in
the U.S.A.

The Ericsson PC.
It's Ergo-Intelligent.”
Ericsson has spent $300 mil-
lion 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 monitor has
a non-glare screen.

With restful amber characters
on a specially developed, low-
fatigue background color.

Even the shape of the actual
characters was specially developed
to allow easier recognition of
difficult to distinguish 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 characters
and graphics on the same screen.

Ergo-Arm.”

Thousands of
people get neck
and muscle pain
from inadequate height
and angle adjustment.

The Ericsson

Ergo-Arm lets you
move your screen
exactly where you want it.

Better than back pain,
wouldn’t you agree?

Ergo-Touch.

The keys are full-size and the
layout is ergonomically planned
for greater accuracy and speed.

Yet the keyboard is 20% more
compact and less than half the
weight of IBM’s. -

Even the cord is adjustable to
suit left- orright-handers.

Ergo-Color.”
Even the color of the case is
ergonomically selected to be rest-
ful to the eye over many hours.

IBM is a trademark of International Business Machines Corp.
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Ergo-Space.”

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

It even fits under
your desk in a vertical 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, the 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.

ERICSSON
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@ Sanyo 555-2’s
Now 51 Dollars Less

For months o competitor hos been seliing Sonyo 555-2's for o bit less fthon Scorsdole
Systems no more. Of course. we still include more free sofrwore like (1) Skerch. (2) 15 Gomes.
(3) Doremore (4) Dlagnostics ond Urtilities. (5) P.C. Filer. and (6)1.5. Monager. And now we have
the best price for the 555-2. os well os the other models.

Plus it you mention this od when you buy your Sanyo from Scorsdole you coi buy on RS- 232
port or on extra 128K of RAM ot the same fime for a mere $69.

To parophrose Bogey. if you don't buy your Sanyo from Scottsdale Systeris you'll regret it:
maybe not todoy moybe nor tomorrow. but soon and tor the rest of your life

Ask obout our open occess packoge

Columbia’s CLTEEE

If you're looking for moximum campotibility.
minimum prices, nottonwide service. you
should consider buying o Columbio from
Scotrsdole Systems. £ach system comes
with MS-DOS 2.1 Bosico 2.0. Perfect Writer
Colc. Speller. Filer. Fost Giophs. Home
Accountant Plus. Space Commanders. AT!
Tutorials. and 1.1 M. IV data bose monager
We hove the best prices on oll Columbios
including the new 1600- 1V Plus or VP Plus
with 256K keyboord. ond video cord for

51717

TERMINALS

Sanyo MBC 1100 compurers wirh two buill-in
360k drives. 12" green phospher monitor. 80
column/25 line disploy plus over $2000 of
the besi-selling Micropro softwore Including
WordStor. ColcStor. Moilmerge Spelistor
ReponSior. DoraStor: CP/m ond BASIC. Not o
souped up Commodore or o portobie with
unknown softwore - but a powerful combino-
tion of hordware ond software for business
use. while they lost.

@Sanyo1 100’s

Altos Systems...big discounts, Iocalmstallatldn

The Silver Fox' Trots
Through Lotus like 1,2,3

The Silver Fox hos olwoys run hundreds of progroms originally wrinten for the IBM-PC. Now
with its new compotible video board ond GW Bosic if runs the mosi populor ond powerful
softwore in microcomputing, including Lotus 1 2.3. dBASE 11, Mulnplon the PFS senes. ond
even Flighr Simulotor. Yer you still get on incomporable combinotion of hordwore ond
software ot o price rhor invires companson.

MORE HAROWARE

Eoch Silver Fox comes with on 8088 CPU. 256K of RAM. monochrome ond color video
ond o printer port all on o single boord. Pius you get more than rwice the storoge of o
srandard PC. 1.6 Megobyres on duol 5 1/4” floppys. ond the Fox will read ond write to oll
popular PC formors.

Stondord equipment olso includes o better keyboord onrc @ 12 high-resolution. green
monochrome monitor. with o full 25x80 column display. And clthcuan the Sitver Fox doesnt
hove “compatible” expansion slofs you con odd seiiol pors. modems. plorters. printers.
joysticks. ond 8087 co-processor. ond/or o hord disk,

Becouse the Siiver Fox Is born on a rorolly duromated iine in Jopon ir is simply more
reliabie than PC s thor ore assembled by hond. So wEBGck-each Silver Fox with o one yeor
limited worronty. four nmes the indusry stondord.

FREE SILVERWARE

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

MS-DOS 2.1 Skerch Spel!
Coidn BASIC 15 Games Moilir
GW BASIC WordStor FILEBASE
HAGEN-DOS ColcSror PC File Il
Qwikdisc Eosy Writer PD Disk
Doremare

If you didn't think your

$1387
could buy you this much.computer, give us a call
and we'll rush you a brochure that will tell you how it can.

ColorFox

PRINTERS

BN

\'\\
=

Scorrsdole S stems...

617 N. Scottsdale Road, Suite B, Sconsdole Arizona 85257

=== (602) 941-5856 [—|

Call 8-5 Mon -Fri.

Ampex 210

w/14 emulations . ... 5434
Wyse 50

Also greot prices on other Ampex ond
Wyse terminals, as well as ADDS 4
Televideo, Qume. and Zenith. ’/\‘

PLOTTERS
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ALAN TURING:
THE ENIGMA
Andrew Hodges
Simon & Schuster
New York: 1983
600 pages, $24.95

COMPUTER GRAPHICS
PROGRAMMING

Glnter Enderle, Klaus
Kansy. and Gunther Pfaff
Springer-Verlag

New York: 1984

560 pages, 539

DATA STRUCTURES AND
PROGRAM DESIGN
Robert L. Kruse
Prentice-Hall

Englewood Cliffs, NJ: 1984
486 pages, 529.95

ALAN TURING:
THE ENIGMA
Reviewed by

G. Michael Vose

A nd thus it was that . . .
thinking in his spare
time, an English homo-

sexual atheist mathematician . . . conceived of the com-

puter.” This startling claim is at the heart of the first ma-
jor biography of Alan Mathison Turing (1912-1954), a man
whose legacies include the Turing machine and the Turing
test. Andrew Hodges has uncovered the genius of this
complicated man and recorded the evolution of his ideas
within the unique context of the tumultuous times in which
he lived. Hodges's fascinating study adds new informa-
tion to the history of computer science, counters its all-
American bias, and claims a rightful place for the eccen-
tric Alan Turing.

Revising history is a risky endeavor. The task demands
rigorous scholarship and the courage to successfully
challenge the assumptions of the past. Hodges's Alan
Turing: The Enigma brims with painstaking research and em-
phatic interpretation. No less an authority than the New

ILLUSTRATED BY IVAN POWELL

York Times (December 4,
1983, section 7, page 80)
has labeled this volume a
work of major literary
importance.

This praise derives from
the wealth of ideas ex-
posed and illuminated in
the book, from lucid discus-
sions of complex mathe-
matics to revelations about
the secret cryptography
work accomplished by Tur-
ing and others during World
War II. Through this work,
the fortunes of war con-
tributed significantly to the
creation of the British
computer.
| In Bletchley Park, a

London suburb, the cryp-
| tography group worked to
decipher codes generated
by the German army’'s
. Enigma machine. While
Turing's inventiveness was
instrumental in breaking
these codes, his life was full
& of naive contradictions,
similar in nature to the
Nazis refusal to believe
- 4 that the codes of their
cipher machine could ever be broken.

Hodges is sympathetic to the idea that the Allied vic-
tory in WWII hinged on the battle in the Atlantic in which
Hitler's U-boats tried to isolate Britain by cutting off her
sea supply routes to the West. Here, the breaking of the
Enigma codes made the difference between victory and
defeat because deciphering German naval messages
helped transatlantic convoys avoid the U-boat wolfpacks.
But it is Hodges's contention that Turing came up with the
major formulations of modern computer science that
makes this biography so significant.

Of course, the Universal machine (now known as the Tur-
ing machine) that Turing conceived in 1935 and described
in a 1936 paper called "On Computable Numbers, with
an Application to the Entscheidungsproblem™ has rightful-
(continued)
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ly taken its place as a seminal computer science idea. It
was central to Turing’s lifelong inquiry into the idea that
machines could be intelligent. However, his later. little-
publicized ideas about how computing machines might
work form the bulk of the biographer's most interesting
revisions to the historical record.

During his Enigma-deciphering work, Turing designed
and helped construct a machine called the Bombe, an
electromechanical device that calculated the permutations
of the Enigma's enciphering rotors. It used relays as
switches and was a specialized, high-speed calculating
machine. Turing’s work on the Bombe enabled others in
the Bletchley Park group to develop the Colossus. the
machine that some historians consider the first computer.
The Colossus began service in December of 1943, but Tur-
ing played no part in its design or construction. In con-
ceiving and building the Bombe, however, and later
machines like the Delilah (a telephone-voice enciphering
device), Turing began fermenting the ideas that he would
later develop to construct a version of his Universal
machine.

The distillation of these ideas appeared in "Proposed
Electronic Calculator.” a late-1945 report prepared in con-
junction with his new responsibilities as senior scientific
officer with the Mathematics Division of the National
Physical Laboratory (NPL) in Bushy Park, Teddington. In
this report. Turing laid out plans to construct a machine
later named the ACE (automatic computing engine), a proj-
ect in response to the American scientific community’s
efforts to build a digital computing machine. The plan
outlined the construction of a true automatic electronic
digital computer with internal program storage. a fully devel-
oped scheme broader in scope than those conceived by
John von Neumann and others. But to Turing it was an old
idea.

AN INNOVATOR

The stored-program concept was a natural one to Turing
because it was essentially the same idea that he
developed in connection with the “instructions on paper
tape” idea that was central to his Universal machine. The
ACE report described how the stored-program concept
would apply to a computer. The report’s discussion of how
the machine’s instruction tables would be created leads
to Hodges's claim that Turing " . . invented the art of com-
puter programming.” This art, in Turing's words, would find
that “Instruction tables will have to be made up by math-
ematicians with computing experience and perhaps a cer-
tain puzzle-solving ability”" Turing later wrote routines, in
conjunction with J. H. Wilkinson (see the interview on page
177), to perform floating-point arithmetic that enabled pro-
grammers to multiply two numbers without knowing what
was really happening inside the machine, thus presaging
the development of high-level languages. His notes for the
ACE report talk about “subsidiary” routines and about
“burying” and “unburying” an area of memory contain-
ing information vital to a program returning from a sub-
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sidiary routine. (This is known today as “pushing” and
"popping” the stack.) He even envisioned the use of
remote terminals, claiming that "It would be quite possi-
ble to arrange to control a distant computer by means
of a telephone line”

Although he left the NPL before the ACE machine was
built because he was unable to deal with the politics of
bureaucracy, Turing nonetheless walked through the front
door of British computing. Taking up the post of Deputy
Director, Royal Society Computing Laboratory at Man-
chester University, he arrived in time to witness the fru-
ition of the other English attempt to build a computer.
Driven by the efforts of M.H.A. Newman (a former pro-
fessor of Turing's and the first reader of “"Computable
Numbers’) and Cambridge mathematician MV. Wilkes, the
university assembled a team of wartime electronics engi-
neers and Bletchley Park mathematicians to work on de-
veloping a computing machine. The major difference be-
tween the Manchester machine and Turing's ACE was the
type of memory used. The ACE used acoustic delay lines
made of thin tubes filled with mercury, capped on each
end by piezoelectric crystals. A signal traveling between
crystals through the mercury was “stored” for a microsec-
ond. The Manchester machine used electrostatic tubes,
primarily cathode-ray tubes that stored information as a
charged phosphor, refreshed every millisecond, on the
tube’'s screen.

Less encumbered by bureaucratic entanglements than
the NPL, the university's computer, later called the Mark
1, executed its first program on June 21, 1948. Turing
became a programmer of the Mark 1; for the rest of his
life, which presumably ended by his own hand a scant-six
years later, he worked on research that interested him but
led to no significant discoveries. But during this time he
exchanged ideas with other Manchester faculty members,
including Michael Polyani, whose disdain for the idea of
intelligent machines gave rise to the debate that spurred
Turing's creation of the test that later carried his name.
The Turing test was put forth in an article called "Com-
puting Machinery and Intelligence” in the October 1950
issue of Mind. Its now-famous central thesis was that if a
machine’s response to interrogation was indistinguishable
from a human’s, then the machine exhibited intelligent
behavior.

Hodges's treatment of the intellectual accomplishments
of Turing’s life is a major contribution. The book is a foun-
tainhead of stimulating thought—discussing Turing's ideas
on the determinism/free-will dialectic, for example—and
historical minutiae. Hodges reveals, for example, that Mark
1 program code was written in base 32 arithmetic nota-
tion, a modification of Baudot teleprinter conventions. Tur-
ing found it easy to think in this notation and confused
his colleagues by writing base 32 numbers on the
blackboard when explaining an idea. A slash (/) was the
symbol that represented the number O in this notation and
is the likely origin of today's convention of writing Os with

(continued)
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a slash through them (also a good way to differentiate O
from the letter “Q"). Turing was also fascinated throughout
his life by the natural occurrences of flower petals, fir-cone
florets, and sunflower seeds in a Fibonacci number
sequence.

Aside from its contributions to the historical record, this
book is a fascinating human story. Turing’s disdain of social
conventions, his lack of social graces, and his individuali-
ty brought him both pleasure and pain. Though not a psy-
chological history, Alan Turing: The Enigma explores the
human side of the man who gave life to some remarkable
ideas. Equally important, the study remains aware of the
role played by the circumstances of a man’s life in the
development of his thought. Turing's ideas could have
taken a much different tack were it not for a world war
and a German cipher machine.

The major unanswered question about Alan Turing is
why he took his life. There was a homosexual scandal.
resulting in a conviction for violation of sexual decency
laws, and a subsequent agonizing year of drug treatment
with female hormones. But his suicide came a full year
after the end of the treatments and probation for his of-
fense. Hodges closes his book with a 15-page discussion
of government debates about excluding homosexuals
from sensitive scientific and research posts for fear of their
susceptibility to blackmail and coercion. But he never
satisfactorily answers the question, Why suicide? Turing's
mother never accepted this verdict, claiming that Alan's
death was accidental. If Hodges explored the other
possibilities, he doesn't reveal his findings.

Though minor, there is one flaw in this book: it is
plagued with editing and typographical errors, no doubt
a result of the complexity of the manuscript. Anyone in-
terested in the idea of intelligent machines should have
no problem overlooking these errors. The book is never-
theless a major work in the history of computer science.
Well indexed and containing 28 pages of bibliographic
notes, it is a valuable resource for information about the
people who created the technology and the papers they
wrote describing their ideas.

G. Michael Vose is BYTE's senior technical editor for theme articles.
He can be contacted at POB 372, Hancock, NH 03449,

COMPUTER GRAPHICS
PROGRAMMING

| Reviewed by Judith L. Maggiore

he Graphical Kernel System {GKS) is the international
standard for computer-graphics software. Computer
Graphics Programming is an important addition to the stan-
dard document defining GKS because it explains concepts,
examples, and figures that could not be included in the
standard document. Gunter Enderle, Klaus Kansy, and
Glnther Pfaff are in a good position to write about that
(continued)
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standard because they have been involved in its design
and review for several years.

The history of computer graphics has been one of frag-
mentation and separation. The subject is broad, covering
areas including computer-aided design (CAD), business
graphics, mapping, video games, and more. Each area had
its own preferred hardware for displaying pictures. CAD
applications used vector-refresh devices, while business
graphics used storage tubes and pen plotters. The intro-
duction of raster devices led to even more diversity. Soft-
ware was tailored to take advantage of the capabilities of
a particular device. As well as being device-dependent,
computer-graphics software was also application- and sys-
tem-dependent. There was little relation between the soft-
ware used to design circuits and the software used to draw
histograms. This situation meant that graphics programs
were useful only for the application, operating system, and
device for which they were specifically designed

As graphics devices became less expensive, more peo-
ple discovered computer graphics. The advantages of be-
ing able to display data as pictures are obvious. Once the
prohibitive cost was removed, computer-graphics users
proliferated. These new users of computer graphics were
not interested in designing whole new systems—they were
interested in using computers to draw pictures.

At this point, the field was ripe for a standard. The de-
velopment of this standard began in the mid 1970s, with
many organizations participating. In the United States,
standardization was initiated in 1974 by the Association
for Computing Machinery’'s Graphics Standards Planning
Committee, part of the special-interest group on computer
graphics. This work was taken over by ANSI (American Na-
tional Standards Institute) committee X3H3, one of the
maijor contributors to the review of GKS. The work of all
the committees in various countries was consolidated
under the auspices of the International Standards
Organization (ISO) and eventually led to the development
of GKS. The authors estimate that there were 50 man-years
of effort devoted to the development of the graphics
standard.

Computer Graphics Programming has something for every-
one. The novice to computer graphics will find the defini-
tions of graphical terms and concepts very valuable. Ex-
perienced graphics users and experts will find the book
the best help available for understanding GKS. Applica-
tions programmers who plan to use an implementation
of GKS will probably use this text daily as a reference. Im-
plementors of GKS will find the sections on device and
language interfaces and implementation styles invaluable.
Students and teachers on either the undergraduate or
graduate level can use Computer Graphics Programming as a
text or reference for a course in computer graphics.

- WELL ORGANIZED

PUPDUE S
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The authors have organized this book very well. Section
' | contains an overview of the standard’s general concepts
(continued)
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The first 3-in-One g;nter with a good head for
graphics. TheTosh

The Toshiba P1351 is the ultimate 3-in-One Intelligence that’s letter-perfect. Our unique
printer. Other printers try to approach our level of print head gives you letter-quality results from any
graphics sophistication. Other dot matrix printers typeface you choose. And with Qume SPRINT 5™
can come close to us on speed. And there are emulation, the Toshiba P1351 can give you those
even a couple of printers with a 24-pin dot matrix results from almost every popular word processing
print head similar to ours. But our combination program. Of course, it's fully IBM-compatible. And
of graphics, speed and letter quality makes the there’s even an optional forms tractor or sheet
Toshiba P1351 stand alone. feeder for paper handling versatility.

Intelligence with an eye for detail. The Intelligence and speed. You won't have to
Toshiba P1351 comes with one of the most sacrifice speed for letter-quality printing. Because
advanced print heads in the industry. A unique the Toshiba P1351 gives you the best of both.
high-density 24-pin dot matrix print head that Sharp, clean letter copy at 100 cps. And even
produces amazingly sharp 180 x 180 dot-per- faster draft copy at 192 cps.
square inch, fully dot-addressable graphics. SO Intelligent and dependable. The Toshiba
you get unbeatable high-resolution charts, P1351 3-in-One™ printer is also engineered and
graphs and illustrations no one can duplicate. built with a very intelligent attitude toward depend-
And it's supported on popular graphics software ability. And optional third party 24-hour service
like Lotus 1-2-3™ is also available. That's why, over the past four

Intelligence that’s unlimited. The Toshiba years, more than 200,000 intelligent buyers have
P1351 does more than give you access to three depended on Toshiba 24-pin printers.
resident typefaces for word processing. So make the inteligent move. To the
It also gives you the ability to down- ' Toshiba P1351, the first 3-in-One
load an unlimited variety from a uf_L-“— L printer with a good head for
growing library of IBM-compat- g % N graphics. And everything else.
ible software typefaces. They're . o § For more information, call
all stored on floppy disk. And . w 1-800-457-7777, Operator 32.
to five typefaces at any time. oo SPRINT S a8 o of Gue Corporation.

In Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA, INC., Information Systems Division
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Micros. Mice.

When you can’t stop by your local Micro Mart Store, call us direct. Dot Matrix MAYNARD Complete line.
ORDERS ONLY EPSON FX80/100.______ &
EPSON rxs0/100_ ‘Graphic Cards
EPSONLQISO0. __ STB Graoh 1
EPSON JX80,color prirter. gL sofg;:ﬁ: ics Plus 11, color & mono, w/par. %%29
- = - OKIDATA 92& 93, ML84, HERCULES Mono & color graphics cards support
(200 cps.), w/opt. IBM Lotus.

At Micro Mart, we’ve got our

PROMS, Pacemark 2410, PLANTRONICS ColorPlus + , HiRes color bd.,

finger on the pulse of the microcomputer T T T par. port w/software. 3
industry. And, from our retail stores to Eﬂ?ﬂ%ﬁéﬂéﬁ 1340 $1295/5799 ;%ﬁx{:{‘ggp eSS hlIReSColon & mgﬂ‘s’g
our telemarketing divisions, we’re in PRISM 8050 Color, QUADRAM QUADCOLOR I & 11, color cards.
touch with the very latest developments, ~ 132¢0l..200 PARADISE SYSTEM Mudii-display or Modular
the newest products and the cutting edge ngs‘Amﬁllcgs Graphics Cards, color & mono, par.
of expert advice. Completeline_______ ROTL. Starting @ 3299
When you need the right product at ngj)(AS lNSTRUMENg2 A Software -
i i | ccountin,
;Efv?cgeh;r? élggb;eg:fghtr’%gf :f:)l?:’ NEC Pinwriters, P2& P3, 180 SORCIM/IUS Complete line inc] uding windows..
cps. BPI ACCOUNTING Complete line.

experts and national distribution center

DIABLO C-Series C-150. Color Spreadsheets & Integrated Packages

can give you. ink jet, IBM color compatible. $985 ASHTON-TATE Framework. $345
i ’ Letter Quality LOTUS Symphony and Lotus.
Mi crgolv}g'to é‘tf)?:: tléjtrg p byiz?ur lo.ca[lh NEC Spinwriters 2050, 3550, 8850.___ MICROSOFT MultiPlan, w/iemplates
v Nl » letus pomntyounthe  yyyABy.0 630/630ECS.__$1395/$1795 MDBS Knowledze Man.
right direction. Ask for your best price C-ITOH Starwriter, (40 cps), Printmaster, SORCIM SuperCalc 3, Vers. 2.0
and expert advice. (55 cps) $950/$1299 SPIOpenAccess.
We carry a full range of form handling options. Enhancements & Utilities
AT&T Personal Computer. Innovative i i SOFTCRAFT Fancy Font.
hardware for a wide range of business Floppy Disk Drives FOX & GELLER Complete line
applications. TANDON TM 100-2, DD/DS, 360K._____ $185 of enhancements for dBase 1,
1/2 HEIGHT DISK DRIVES From SHUGART, 111 & Rbase 4000.
TR | TEAC. PC, XT & AT compatible. $119 NORTON Utilities. $65
5 i Micro Mart carries all the major brands. 3.0 S8
AT If you don’t see it —ask forit.
L Lh PEACHTREE PERIPHERALS
a1 TR T P-10, 20 & 50, auto boot, int. &
ext.____ Start @ $845
SYSGEN /0 & 20Meg
w/streamer tape..$2395/$2795
SYSGEN Image & Quickfile,
streamer tape back-up for
your IBM XT & AT. AN
BERNOULLI
TECHNOLOGY Hard Disc
Subsystems.___ $2895
128K expandable to 640K , 2:360K, {}f}’e‘ml’:r‘ggifcomp“’"’
DS/DD Disk Drives, Monochrome ey »
Display, IBM Compatible. Special EM%RALDW /
introductory price. drives w/back-up ‘
LEADING EDGE Color PC, 256K, 2-360K ChlpS
DS/DD Disk Drives, Amdek Color 600.____$1995 A
MINDSET Personal Computer, 256K, 2-360K gTrECL 8087 High speed i
DS/DD Disk Drives, W/Mindset Mouse.__$1795 (0 b i mine— 3 ca
Networking/Protocol 256KRAMCHIPS.
Conversion Multifunction Boards

SNA & BISYNC 3780, 5251, 3274, 3278.
PCTURBO 186 by ORCHID, 80186 coprocessor

board.____ _$829 QX PAK 64-384K, multifunc.
IRMA/IRMALINE Replaces 3278’s MEGAPLUS 64-512K, max.8func.____
w/PC’s. $899/81099  1/Q PLUSSer., Clk., Splr., Ramdisk, opt. 2nd

FORTEGRAPH for IRMA,upgrades IRMA to
3278 graphics capability.__ pu =
IRMAPRINT Enhances /RM A graphics.

PCnet By ORCHID, complete line.__Start @ $299
BLUE LYNX 5251 Mod 12 & 3276 Emulators by
TECHLAND.
SANTACLARAPCTerminal. .

Printers & Plotters

Thousands in stock .
HOUSTON INSTRUMENTS Plotters and
Digitizers.

Atlanta, New Orleans, Nashville, Miami, Tampa, Orlando
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We have a complete line of multifunction
bds. compatible with the Portable, AT, XT, & Jr.

Ser., Par. & Game.
QUADRAM QUADBOARD, 64-384K,
multifunc. _$259
TECMAR CAPTAIN, 64-384K, multifunc._$249
TALLTREE J-RAM 11, 0-512K, w/software.
TALLTREE J-RAM 11X, 0-512K,
w/software.
MICROLOG BABY BLUE I1, 64-256K, Z80
coproc., +software.___ .
ORCHID PC Blossom, 64-384K, w/opt. PCnet
Piggy-Back. $259

$129




Advice. Price.

CENTRAL POINT SOFTWARE
Copy I PC. $35
ATI Training $55

SOFTSTYLE Set FX + and Printworks. Printer
control packages
SIDEWAYS Invertsprintout.___ $45
BORLAND Sidekick. $39
LIVING VIDEO TEXT Think Tank.
Compilers & Language Tools
LATTICE C-Compilers.
MICROSOFT Complete line.
WORDTECH The dBase compiler.
DIGITAL RESEARCH Completeline.
BORLAND Turbo Pascal, Turbo Toolbox
and more. $39/each

$299

Graphics & CAD
Zsoft PC Paint Brush, mouse driven graphics._$95
DECISION RESOURCES
ChartMaster/Sign-Master pkgs. _
AUTODESK AutoCAD. Complete line.

ENERTRONICS Energraphics,graphics & CAD
package.
MICROPRO ChartStar.

Microsoft Mouse. Bus or serial
mechanical mouse, comes with Mouse
Menu software. Works with WORD and
other popular software, $159

‘
‘ y
\

PC Mouse, from Mouse Systems. Serial
optical 3-button mouse with Pop-Up™
Menus and PC Paint software.
Preconfigured for all the most popular
software $1

MICROSOFT Chart.
DIGITAL RESEARCH Presentation Master.___
Communications
MICROSTUF CROSSTALKXVI.______ $99

HAYES SMARTCOM I1.
Word Processors
MULTIMATE w/Spelling checker & tutorial . $259
SAMNA JII, wd.processor.____
MICROSOFT Word, w/or w/outmouse.________
LIFETREE Volkswriter Deluxe.
MICROPRO WordStar Pro Pack &
Series2000. - $245
SS1 WordPerfect.
WORDMARC Wordmarc. e
Office & Project Planning

Call for our Tax and Tax Planning packages.
HARVARD Harvard Project Manager.______$249
1US Easy SalesPro
MICROSOFT Project.

Data Base Managers
MICRORIM 4000 0r 6000, Report Writer & Clout
options.

GMS SYSTEMS Power-base.

WARNER SOFTWARE The desk organizer.
ASHTON-TATE dBase I1 & I11.

MICROSTUF Infoscope.

Modems

HAYES Smartmodem 300, 1200, &
1200B.
RIXON 1200-4800 BAUD sync. & async. models._
ANCHOR AUTOMATION Signalman Mark
X1l $259
VEN-TEL 1200 BAUD Half Card for the IBM
Portable & XT.
POPCOM Popcom, int. and ext, w/voice & data
comm.
Miscellaneous
Hardware

& Accessories

Service & Repairs
*On-Site— We have hundreds of service
locations nationally.
*Depot—Our National Service Center is
one of the fastest in the US.
*We have—A wide variety of services
available. Just call us.

©Copyright Micro Mart 1984,
Technology Corporate Campus
3159 Campus Drive

Norcross, Georgia 30071

For information or the store location nearest you, call

DYSAN Diskettes, PC, XT &
ATcompatible.____

MICRO MART Diskettes
DS/DD, 7 yr. war.__$19/10

KEYTRONICS 5150&5151.
Keyboards.

LQ SHEET FEEDERS Sheet feedérs.
CURTIS Accessories.
HAYES Mach Il & Mach IIT joysticks.
PENCEPT Penpad, softwareavail._____ |
TOUCHSTONE TECHNOLOGY
Touchstone I. Ten key pad w/ cursor
control.
QUADRAM MICROFAZER, print buffer,
8-128K

TRIPPELITE Back up power supply
200-1000 watts, and ISOBAR surge
protectors, 4& 8 plug.

Monitors & CRT’s

PGS MAX 12, amber, 720h x 350v.
PGS SR-12, 690h x 480v, w/dual scancd._____
PGSHX-12,690DotRGB.
QUADRAM QUADCHROME, 690 Dot

RGB $439
AMDEK COLOR 300, 500, 600, 700, 710, 725,
new complete line of HiRes RGB’s w/new low
prices.
AMDEK 3004 /300G, composite
monitors.
AMDEK 3/0A, amber w/3 yr. war.

WYSE Terminals, 100, 75, 50, entire line in stock ._

$139/$129

1234 567 890 123

Micro Mart has financing options
available. Ask for a Micro Mart
Blue Chip Credit Card application
today.

W

| America’s PC Specialist.
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IBMisa rgglsured trademark of International Business Machines Corporation. AT&T, 1 cading Edge, Mindset, Microsoft, Mouse Systems and their products, respectively, arearademarks
of AT&T information Systems, 1.cading Edge Products Inc., Mindset Corporation, Microsoft Corporation and Mouse Systems Corporation. All Prices are subject to change without notice.

Ft. Lauderdale, Louisville, Tyson’s Corner, Rockville, Pittsburgh.
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INCORPORATED

[Spcompums

WE SHIP
OVERSEAS

TEL: (415) 340-1006
851 Burlway Road #303

COMPARE AND SAVE

SOFTWARE

Lotus 1-2-3 $309
Symphony 440
RBase 4000 309
DBasel ll 309
SuperCalcVer. 245
D Base I 399
Framework 399
Project Mgr. 230
Wordstar Propak 390
Sidekick/Pascal 75
Home Accountant 110
The Accounting

Partner GL/Ap/Ar/pr285
Fortran 269

Multiplan w/budget 149
Microword w/Mouse 284

C Compiler 310
PFS Holiday Pak 199
Multimate 275
Wordstar Propak 390
Knowledgeman 299
Fit simulator 37

TERMS: Prices reflect 3% Cash Prepaid Discount on Cashier’'s Check,
MO, Bank Transfer. California residents add sales tax. All prices sub-
ject to change. Shipping UPS surface minimum $4.00 within USA
continent. Monday thru Friday @ a.m. to 5:30 p.m. We ship overseas,

Burlingame, CA 94010
U.S.A. Telex: 470477 Mons

HARDWARE

AST 6 pack Plus 64K $265
AST Megapack 256K 395
64K (9 set) Chips 44
Hercules

Monochrome 370

Taligrass 12 to 70 MB call
PCnet Blossom 64K 450
Modem 300/4200/1200
Hayes $199, $499, $425
US| Monitors Green/

Amb 130
PRINTERS

Juki 6100. ... ....... 410
Epson Fx 100. ... ... 690
Okidata 92 ......... 399
NEC 3550. ... .. 1625
Qume Pro20....... 599

We also carry Hundreds
of Other Products at
Discounts

® ROMable (< 3K)

® No royalties

® Source code included

® Language interfaces

® Low interrupt overhead

B Inter-task messages

Options:

«C, Pascal, PL/M, Fortran
Interfaces

« CP/M-80 BDOS interface

*IBM PC DOS interface

- Extended memory (> 64K)

» Configuration Builder
Utility

» Resource Manager

* Buffer Manager

- integer Math Library

* Real-Time C Library

AMX (for 8080) $800U.S

(for 6809) $950 U.S.

(for 8086) $950 U.S.

Manualonly $ 75U.S.
(specify processor)

P |

AMX General Operation

AMX, AMX86, Real-Time C are TM of
KADAK Products Ltd.

280 is T™ of Zilog Corp.

CP/M-80 is TM of Digital Research Corp.

IBM, PC DOS are TM of IBM Corp.

KADAK Products Ltd.
206-1847 W. Broadway
Vancouver, B.C., Canada
1’ V6J 1Y5
Telephone: (604) 734-2796
Telex; 04-55670
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and vocabulary. The precise and clear definitions of graph-
ical terms and concepts presented in this section should
go a long way toward clarifying the vocabulary we need
to talk about computer graphics. These basic terms and
concepts form the basis of the more formal description
of GKS found later in the book. Included in this section
are chapters on the principles and goals used in the design
of GKS and the interfaces to GKS. Since GKS is designed
to be device- and system-independent, it must be inter-
faced on one side to a specific language and on the other
to the graphical hardware. Chapter 6 is especially useful
because here the authors provide concise definitions of
all the main ideas used in GKS. These definitions are
followed by chapters that supply additional detail and
amplification about each concept.

The second section describes the process of the devel-
opment of the GKS standard. The authors sketch briefly
the history of computer graphics and the events that led
up to the final GKS document. The most interesting part
of this section is chapter 3, which presents some of the
issues the developers of GKS had to resolve. Arguments
pro and con on each issue and the ultimate decision of
the committee are discussed.

Section I, the largest part of the book, is a detailed
description of the functional capabilities of GKS. Enderle,
Kansy, and Pfaff explain all the functions and data struc-
tures relevant to GKS.

The definitions of the functions are presented in two
parts. First is the language-independent version, taken
directly from the GKS standard document. Next is the
FORTRAN definition. Following the function definitions are
examples of programs or program fragments using GKS.
The examples are presented in both Pascal and FORTRAN
and very clearly show typical uses of GKS by applications
programmers. The book also includes some exercises in-
tended to help students and teachers.

Section IV will be most useful to the implementors of
GKS. those people who will write the subroutine package
that makes GKS available to applications programmers.
This section covers methods of implementation, imple-
mentation styles, interfaces to devices, and interfaces to
specific languages. A mapping of the abstract data struc-
tures of GKS to FORTRAN data structures is included.
Other topics in this section are graphics metafiles, valida-
tion of GKS implementations, and three-dimensional ex-
tensions to GKS.

EVALUATION

This book clarifies an area that is often confusing and
obscure. Terms and concepts are excellently presented.
Anyone seriously involved in the use of GKS will find this
book invaluable.

More pictures and illustrations should have been in-
cluded. A book on computer graphics needs lots of pic-
tures. The second problem is minor. The use of the English
language seems awkward at times.

(continued)



C Source Debugger, helps
faster. That's The C Progr
tem from Mark Williams Compa

MWC86

MWCE86 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* 1/O 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 197

t C did for Programming

s has done for C Programming

“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
the industry st

ing the program under test; and evalu-
ation, source, program and history
indows.
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.

not content to

write the best C compiler on the mar-
ket. To advance the state of the art in
software development, Mark Williams

The C Programming System
from Mark Williams now supports
the foliowing libraries:

wrote csd. Library Company
¢sd C Source Debugger serves as a Windows for C Creative Solutions
: Halo Media Cybernetics

mi .Any C

ression can be entened wnd el | PoACT PHACT Assoiates
pd With ad The Greenleaf Functions Greenleaf Software

ated. With c¢sd a programmer can set Btrieve SoftCraft

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-

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

SIEVE did for programming. The Mark Wil-
s 5 liams C Programming System gives the
! 0 e s programmer the MWC86 C compiler

E Lirge Model : 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

MWC86 DRI a Ms
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Inquiry 349 for Dealers. Inquiry 350 for End-Users.

Powerful Single Board Computer
Includes CP/M Plus” on Disk

280 CPU
MSCICO uses the most popular mroprocessor, he
280, 35 tts mam CPU. MSC ICO runs at 4 MHZ withaut
any wait states The whole system is incorporaied nto a
high quality tour layer PC board measuring only 145mm
X 250mm (10" x &7 The system reguires only .2 Amps
at + 5Voltsand 0.1 Amps at +12 Voks

Banked CP/M Plus Included
CPIM Plus 3.0 banked) s mtluded on disk with all
manuals. GPIN Pius is upwardly tampatible with CPiM
2.2 and includes the SID debugger, the MAC and RMAC
macro assemblers and the UNK-80 loader MSCICO's
custom BIOS provides support for multiple disk formats
2nd IO device contran System specific software for disk
farmatung. disk capying, defining function keys and
modifying screen attributes is aiso ncluded

128Kb RAM
One 64K bank of memory 1s devoted ta CPIM and its
disk tache blocks, while the other 64K bank is devoted
10 applications programs This arrangement not only
provides more memory for programs, but it sigrificantly
increases the speed of disk IO
Internal Floppy Disk Controller

MSC-ICO handies ShugamANSI standard floppy disk
drivesin a varety of sizes and formats

« 8" 555D, 243Kb

- 8" DSDD. 1.2Mb

*5-%4" DSDD, 320Kb

+ 5-1/4" DSQD, 800Kb

~ 51/4" QMD. 1.2Mb
Up to four drives of any density or size can be con
nected to MSC ICQ Both 5 114 and Binch cannectors are
on-board to make disk drive connections easy

High Speed CRT Contraller
MSCCO contains an 80 x 24 line memory mapped CRT
controller Video output s COMposite OF Separate to
match any morntor Attributes such ds insert and delete
ine, reverse video, and semigraphics are supported
Cursor escape sequences are an extension of DEC
VT52 and can be eastly reprogrammed to emulate most
standard termnals

New Items:

* MSDOS Copror
* 63000 Copr
gz

ested

mbled, T
Includes CP/M 3.0 on disk * HardiRAM

MSC-ICO communicates with printers, modems, plot
ters, and other standard RS232€ devices through its
twn senal ports These ports are independently pro-
grammable for baud rates, stop bits, data format and
parity Synchronous commumication an Port A
Jumper selectable

A standard Centronics paraltel port aflows MSCICO to
communicate with printers and other parallel devices

MSCICO connects 1o any ASCH paraliel keyboard of
positive Gr negative polarity with a negative strabe, A
type-ahead buffer and programmable function keys are
provided by MSC-ICO's custom BIOS

This pon ailows you o access printers, relays, LED's,
DACSs, ADC', switches, EPROM programmers and
many other devices

The battery backed up clock calendar provides time and
date information to CPiM for file stamping. The clock
can also be accessed from applications pragram:
MSC-CO's 50 pin bus connector provides expansion for
a hard disk cantroller, RAM disk. graphics of a 68000
system. Piease cail or write for more nformation on
these options

v e
With MSCICO'S low cost and quality worksmanship.
why spend time. energy and money to design, debug
and test your own system W/hether you require single.
units or large volume quanuues we can meet your
needs Qrder your evaluauon unit today!

Manufactured by:

Southern Pacific Limited

1-3-18 Tsurumichuo Tsurumi, Yokohama, JAPAN 230

& 045-501-8842. Telex' 3822320 SPACIF J

USA Disteibutor

ARTISOFT, Inc.

P.O. Box 41436, Tucson. Arizana 85719 @ (602)327-4305

111‘
230
'3 i
i {

Fl =
-

Mail this coupon to:

| Moore Computer Supplies Catalog

P.O. Box 20, Wheeling, Il 60090

Time is money! Moore
helps you save both
with the most complete
catalog selection of
computer supplies
and the kind of old
fashioned service only
&% modern technology
@ can provide.

| Request your FREE catalog today!

Or call toll-free:

1-800-323-6230

( )

YOUR NAME

BUSINESS PHONE

COMPANY NAME

ADDRESS

ciy

ZIP CODE

COMPUTER MAKE AND MODEL

76

OF BUSINESS

s

BYTE + FEBRUARY 1985

NO. OF EMPLOYEES

Inquiry 225

BOOK REVIEWS

It's too early to tell what effect GKS will have on the
computer-graphics industry. It will be interesting to see
how GKS stands up in light of recent developments. What-
ever the future of GKS, it is a very important development
now, and Computer Graphics Programming is indispensable to
anyone wishing to understand and use GKS.

Judith L. Maggiore programmed graphics for three years prior to
teaching computer science classes and computer-graphics seminars at
Keene State College (Mathematics Dept., Keene, NH 03431).

DATA STRUCTURES
AND PROGRAM DESIGN
Reviewed by Edward Brent

he boundary between writing programs that merely

get by and designing programs that perform complex
tasks efficiently is one that many programmers never cross.
Yet it is a boundary that is fundamental to the develop-
ment of programming as a discipline. People who program
by the seat of their pants and hold their programs together
with the electronic equivalent of spit and baling wire must
give way to trained programmers who develop finely
crafted, efficient, and maintainable programming solutions
to difficult problems. The selection and design of ap-
propriate data structures and algorithms is a crucial ele-
ment of professional-quality programming. The central
role of data structures in professional programming is in-
sightfully examined by Robert L. Kruse in Data Structures
and Program Design.

AUDIENCE

In the preface Kruse indicates this book includes all the
topics of specific courses recommended and offered by
ACM (Association for Computing Machinery) Curriculum
"78. The prerequisite for the book is a first course in pro-
gramming, or equivalent experience, and elementary ex-
perience with Pascal.

I find the book suitable for a second course in computer
programming. However, it could also be of value to pro-
grammers not enrolled in a computer science course but
interested in upgrading their programming skills.

But the issues of selecting appropriate data structures
should not be relegated to a second course on computing.
Because the selection of data structures is such an im-
portant aspect of quality programming, it should not be
left for more advanced books.

Kruse consistently highlights the distinction between
abstract structures and their implementations. He begins
by addressing the programming principles of top-down
refinement, program design, and review and testing; he
illustrates these principles with extended examples.

In chapters 2 and 5, Kruse discusses the more impor-
tant structures: stacks, queues, and other lists in both con-
tiguous and linked representations and binary trees. He

(continued)



A Conieon

IBM SYSTEM SPECIALS

256K, 2 Drives SCall
256K. 2 Drives. color graphics. printer

adaptor & PGS HX-12 monitor $2499
256K. 1 Drive & 10 MB Hard Disk §2459
TWO USER SYSTEM (inci 10 MB, Advanced
Digital PC Bd & Terminal) $3859
COLUMBIA
MPC 4220 (256K, 2 Drives) $Call
PROFESSIONAL (10 MB. w/tape backup) SCall
VP 2220 (Portable w/256K) SCall
COMPUPRO 10 (10 MB, Multi-user) $Call

CORONA PC-22 (256K, 2 Drives) SCal
Portable PC-22 (256K, MS-D0S 2.0} SCall
FUJITSU MICRO 165 (8086/Z80A) $1995
MORROW DESIGNS Pivot, MD2. MD3,

MD5, MD11 ScCatt
NEC
PC-8801A (Z80A. 64K, 2 Drives, 12" Monitor,

WordStar, MailMerge. Multipian, NBASIC).  §1149
APC-1ll Specials w/ printer & Software SCall
SANYD
MBC 550-2 (8088, 128K. 1 DSOD Drive (320K).

WordStar, CalcStar, EasyWriter) $Call
MBC 555-2 (550-2 Plus 1 Add. Drive,

Mailmerge, Spellstar & Infostar) $cCall
SEEQUA Chameleon/Plus (8088/280) $cCall
SWP Micro Computer Products
Co-Power-88 Board (8088 w/ 256K, 1 MB)

For KAYPRO 2, 4 & 10 $Call
TELEVIOED

1605 (8088, 128K, 2 Drives. D0S 2.0) §Call
TPC-Il (Portable Version of Above) SCall
ZENITH Z-151-52 (8088, 2 Or. 320K RAM) ScCall
ZW 15152 (1 Dr, 10 MB Hard Disk} $Call

FOR IBM PC/XT/AT & COMPAQ

ADVANCED DIGITAL Multi User Bd (8086) SCall
AST RESEARCH INC.

ADVANTAGE! (Multi Fin Bd for AT) SCall
MEGA PLUS Il (64K, Ser & Cik) $279
SIX PACK PLUS (64K, Ser/Par. Clk) $259
MONO GRAPH PLUS Card SCall
CQUAORAM

EXPANDED OUADBOARD (S, P. Clock, Game)

64K §259 384K $429
QUAD 512+ (Serial Port, Maximum 512K)

64K §229 256K §349
QUADCOLOR I (Video Board) $199
HERCULES Graphics Board (720x384) §339
Color Card (RGB, Composite, Parallet) $169
INTEL 8087/80287 Math Co-Processor ScCall
KEYTRONIC Deluxe (BM Keyboard (5151). $199

MA SYSTEMS PC Peacock (RGB & Composite.
Parallel Port) $209
MICROLOG Baby Blue Il (Z80B, 64K, Paraliel &

Serial Ports, Clock/Calendar) $529
ORCHIO PC Turbo (80186 CPU, 8 MHz) ScCall
PANASONIC JA 551-2 (DSDD Thintine Drive} . $149
PARADISE SYSTEMS Multi-Display Card $299
Modular Graphics Card $285

Module A/B ScCall
PLANTRONICS ColorPlus $Call
STB SYSTEMS Graphix Plus Il $319

Super Rio w/64K §289
TANDON TM 100-2 (0SOD Disk Drive) $179
TEAC FD-558 (DSOO Thinline Drive) $159
TECMAR Graphics Master (640x400 RGB) . . $489

The Captain {w/ DK) §239

1st Mate (w/ DK) §219
TSENG LABS Ultra Pak $489

'HARD DISK

APPLE MACINTOSH HARD DISKS NOW AVAILABLE!
CORVUS, DAVONG & TECMAR ... CALL FOR PRICES!
AMPEX 20 MB W/25 MB Tape Back-Up SCan
EVEREX 10 MB Internal for IBM. $795
MITAC 10 MB Internal for IBM $699
CORVUS

Dmnidrive {11 MB) $2079
Transporter $399 The Bank $1779
OATAMAC Trustor 10 §1129

DAVONG
Universal External: 10/21 MB

$1875/52595

IOMEGA Bernoulli Box/Bernoulli Plus. ScCall
MAYNARD ELECTRONICS 10/20/30 MB SCall
PEGASUS-GREAT LAKES
10 MB Internal For IBM §959
23 MB External (w/ Controller) $Cal
SYSGEN
10/20 MB w/Tape Back-Up $2295/52849
Image/Qic-File $799/51199
TALLGRASS
12 MB External wi 20 MB Tape Back-Up §2399
20 MB External w/ 20 MB Tape Back-Up §2499
TECMAR
Remov. Cartridge Winchester in PC (5 MB)  §1569
10 MB w/ 5 MB Cartridge in Chassis $3119
XCOMP 16 MB External (For IBM, Apple,

Kaypro & Morrow Designs) §1749

DOT MATRIX PRINTERS

| CATOH Prowriter 1 8510 AP 8329
DATA PRODUCTS All Models SCal
EPSON JX-80: Color Printer $585
LG-1500 $108 X100 $Cal
RXS80 FIT ... $Call FX80100 . sCall

MANNESMANN TALLY

MT 160L .$Call  MT 180L $789
Spirit-80 .$249  MT 1602 $Call
MP! Sprinter/SX (Portatle, 300 cps) $Call
NEC

P2 Pinwriter (180 CPS, 10" Carriage) $649
P3 Pinwriter (180 CPS, 15" Carriage) $869

OKIDATA
Ask for NEW Apple Imagewriter Compatible

ML 92 SCall ML 93 ScCall
ML 84(P) $Call Pacemark SCall
PANASONIC KX-P1091/1093 $299/5Call
STAR MICRONICS

Gemini 10X $249  Gemini 15X $349
Delta 15 $459  Radix 10.. . $489
TEXAS INSTRUMENTS

850 RO $489 855 RO §759
TOSHIBA

P1340 $Call P1351 $1289

LETTER QUALITY PRINTERS

ABATI LO-20 (18 CPS, 15" Carriage) $359
AMDEK 5040 (40 CPS) $1299
BROTHER/DYNAX
HR-15 XL (20 cps. Diablo Compat) . . .$31
HR-25/HR -35 $619/5869
CORDNA Laser Printer faster tham HP $2699
DIABLO
620 APH §779 630 ECS/IBM. . $1979
JUKI 6100 (17 CPS, Diablo Compat.) Scall
6300 (40 CPS, Diablo Compat., 3K Buf) $Call
NEC
2030 $659 3510 $1269
3550 $Call 8850 $1879
OLYMPIA Compact RO/2 % $349/8419
QUADRAM Quadjet (Ink Jet Pnnlev) §759
QUME Sprint 1140/1155 §1299/51479
Letterpro 20 $Calt
SILVER-REED EXP 500 (parailel or serial) $369
EXP 550 (p or s, 15" carriage) $449
STAR MICRONICS Power Type (18 CPS) . §339
TRANSTAR T120/T130 $409/§569

NEW!! POLAROID PALETTE!! $Call
AMDEK DXY-100/Amplot Il $599/§749
ENTER COMPUTERS
Sweet-P §Call  Six Shooter $799
HOUSTON INSTRUMENTS
PC-595/PC-635 New!! SCall
DMP-40-2 §749 DMP-29 $1799
DMP-41/42 $2349 DMP-51/52 §3529
DT-11 Digitizer (1-Button Cursor) $679
DT-14 Digitizer (4-Button Cursor). $739
PANASONIC VP-6801A $1449
ROLAND DXY-101/800/880 . $Call
STROBE Model 200/ Model 260 §519/5729
i' ] A I [I . i ’
AMDEK
Video 300/300A/310A $135/145165
Color 300 §259 Color 500 $389
Color 600 $459 Color 700 $529
DYNAX Fortis FC10 (13" RGB). SCall
MONITECH 12" Green/Amber . $80
PRINCETON GRAPHICS HX-12 $469
SR-12 (690x480) $609
Max-12 (12” Amber. TTL) $179
QUADRAM Quadchrome. $489
Quadchrome Il §459
ROLAND
MB-1216 $135 MB-1226 §155
CB-141 §269 CC-t41 §559
TAXAN
KG-12N $109  KG-12N/UY 119
210 (380x262). . $259 420 (640x262) §439
ZENITH
ZVM-123A $85 ZVM-A122A $90
ZVM-135/136 . . §Call
ESPRIT
Esprit | $Call  Espritll $479
Esprit 1l $Call  ESP-6310 §559
QUME 102/102A $469/5489
103/108 (Green) $849/8519
TELEVIDEO 914/924 $519/8675
950/970 SCall
Personal Terminal $419
w/ 300 Baud Modem . §528

VISUAL 50/55/60 $559/3689/ Call
.| KRR A" . $Call
WYSE

WY-50 §518  WY-75 $609
WY-100. $Call  WY-300 $819
ZENITH

Z-29 $649 Z-49 Scall
21%-10 §329 ZTX-1 $389

COMMUNICATIONS FOR IBM

BLUE LYNX 3278 ScCall
DCA Irma/irmaline/IrmaKey §Call
1DEAcomm 3278 $Call
ANCHOR

Mark VI $179  Mark Xil . $249
HAYES

Smartmodem 300/1200 $199/5Call
Smartmodem 12008 w/SmartCom Il $399
NOVATION

Smart Cat Plus 300/1200 w/Mite $329
PRENTICE POPCOM C100/X100 $289/5299
PROMETHEUS Promodem 1200 . Sgall
QUADRAM Quadmodei:. $catt
TRANSEND PC Modem Card 1200. $419
VEN-TEL 300/1200 Hait Card . §439

ASHTON-TATE dBase I/ Framework §can
PRENTICE HALL VCN ExecuVision $Cal
REAL WORLD MBS! Accounting $Call
LOTUS 1-2-3/Symphony $319/5Can
MICROPRO WordStar 2000/Pro pack SCal
MICRORIM R:Base 4000/Clout §285/Call
MICROSOFT Multiplan $129
SAMNA Word Nl $375
SATELLITE SOFTWARE WordPerfect SCal
SCFTWARE PUBLISHING PFS:Write $97
CENTRAL POINT Copy Il PC/PLUS §29

FOR APPLE il/lle

APPLE Maclntosh/lle SYSTEMS. . . . . . . §cCall
ALS CP/M Card $219

Smarterm Il (80 Column Card) $129
AST RESEARCH INC. Multf )/0 Card $Cal
GIGITAL RESEARCH CP/M Gold Card w/64K . $339
FOURTH DIMENSION 16K RAM Card $55

80 Column Card w/64K (lle Only) $129
HAYES

Micromodem lle w/SmartCom | $239

Smartmodem 300/1200 §199/5479
INTERACT. STRU. PKASO Universal. §125
MICROSOFT Premium Softcard (lle) $Call

Softcard (Apple/Franklin). §229
MICROTEK Dumpling-GX $69
NOVATION

J-Cat (Auto Orig/Answer, 300 Baud) $99

Apple Cat Il (300 Baud) §209

212 Apple Cat {1 (1200 Baud) .. 8389

103/212 Smart Cat (1200 Baud) . §389
ORANGE MICRO Grappler + $109

Butiered Grappler + (16K) $169

Grappler Interface for ImageWriter $Call
PCPI Applicard 6 MHZ. §249
RANA Elite I/1i/111 $Call
TRANSEND ASIO $125

Modemcard w/Source $239
RAM CHIPS
64K SET SCall 256K SET . . .. SCall
DOUBLE-SIDED DISKETTES

“*SKC (10 box min). . .$12"

M $30 Dysan s
Maxell 830 Verbatim $30
PRINT BUFFERS
QUADRAM Microtazer

Parallel/Parailel

16K . $139 64K. . §185 128K §239

Serial/Serial, Serial/ Par!, Parl/ Serial

8K. . §145 16K $155 64K $209
INTERACTIVE STRUCT. ShuffleBufter 32K §269
PRACTICAL PERIPHERALS Microbutfer 32K. = $209

/N ATARI

RANA 1000.. $245

SURGE PROTECTORS

EPD/CURTIS All models. SCall

NETWORX Wire Tree/Wire Tree Plus. . $45/860

ULTIMA SF-600 a $39
EMERGENCY POWER SYSTEMS

TrippLite BC200-1D (battery incl) $270

TrippLite BC425-FC (425 Watts) §429

SOLA ELECTRIC Mini UPS ScCall

CUSTOMER SERVICE

401-781-0020

800-843-4302

150 Broadway, Suite 2212, N.Y., NY 10038

HOURS 9-8 ECT/MON-SAT

Money Order, Cashier's Ck, Personal Ck (2 Weeks To Clear)
APO Orders Add 6% (minimum $7). Add 3% For Net Terms.
All Returned Non-Delective Merchandise Are Subject To
20% Restocking Charge

GenTech Reserves the Right to Change Advertised Prices

) o =
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HARMONY VIDEO & COMPUTERS

2357 CONEY ISLAND AVE., BROOKLYN, NY 11223

TO ORDER CALL TOLL FREE
800-VIDEOS84 OR 718-627-1000 OR 800-441-1144

PC w/DRIVE APPLE 2C

$1299.95 $869.95
OKIDATA 92 GEMINI 10X
$349.95 $226.95
“PRINTER SPECIALS"”

Oxidata 92 350 Radix 15 587 Panasonic KXP 1091 259
Okidata 93 551 Radix 10 481 Panasonic KXP 1090 201
Epson RX80 FT 291 Powertype 280 Silver Reed EXP 550 382
Epson RX80 229 Daisywriter 774 Silver Reed EXP 500 286
Epson RX100 387 Brother HR15 339 Sliver Reed EXP 770 742
Epson Fx80 392 Brother HR25 572 Nec 3550 1299
Epson FX100 598 Brother HR35 784 Nec 2050 847
Epson LO1500 1039 Keyboard 122 Otympia RO 312
Toshiba 1351 1208 Riterman Blue + 2719 Nec 7730 1843
Delta 10 329 Diablo 620 API 684 Nec 7715 1643
Delta 15 456 Mannesman Spirt 80 233 OKt 84 836
Gemin: 10X 227 Mannesman 160L 530 Panasonic KXP 1093 567
Gemini 15X 338 Juki6100 3n Panasonic KXP 1092
Toshiba 1340 678 Pana 315 508 Qkiga
Diablo 630 APY 1431 Dynax DX15 350 Oklmate 10

Silver Reed EXP400
HP Laser Jet

Quad|et MNNSMN 180L 742
Anadex 96258 1754
E n QX10 P. 848

APPLE ZENITH

BOOK REVIEWS

2E wiDisk Drive 859 PC wiDnve 1299 Zenith PC 2150 1631
Macintosh 1689 PCXT 2499 Zenith PC 15152 2076
Apple 2C 869 PC Portabie wiDrive 1493
Imagewriter 486 PCJr 459 MONITORS
Addt. Drives trom 114 Color Card 144
Monocrome Card 159 Amdek 300 Green 14
COMMODORE 1BM Montor (GRN! 199 Amdek 300 Amber 124
Commodore 64 177 Tecmar Captain 64K 249 310 Amber 139
1541 Disk Drive 204 AST Six Pack 229 Cotor 300 229
1702 Monltor 208 Tallgrass 20 Meg 2399 Color 500 324
MPSB01 Printer 179 Quad Board 224 Color 600 384
1526 Printer 215 Paradise 254 Color 700 489
Keylronics 159 Color 710 529
ATARI Hercules Color 159 Zenith Green 74
800 XL 107 Hercules Monochrome 319 Taxan210 209
1027 Printer 219 Plantronics 409 Princton HX12 449
1050 Drive 159 STB Graphix 234 Taxan 122A 139
Indus. Drive 2719 PC w/10Meg Hard Dr. 2399 Taxan 420 389
1025 Printer 168 Bernouli Box 1999
10 Meg Drive 699 MODEMS
SANYO Teac 1/2 Ht 94 Hayes 1200 435
550 S.S. Shugart 1/2 HI 94 Hayes 12008 382
550 D.5. 859 Panasonic 1/2 Rt 94 Hayes 300 187
555D 5. 949 Micromadem 2E 212
555858, B39 3 .. Access 123 384
CRT 30 99 800 441 1 1 44 Novation J-cat 95

FRIENDLY SERVICE AT A FRIENDLY PRICE

Friendly Computer Center, Inc.

EEN LIGHT SERVICE
o Same Oay Sripment

1381 Coney Island Avenue. Brooklyn, New York 11230

RX 80 225 FX 100 588
NEW RX-80 it Plus 289 LG 1500 1095
FX 80 369

N GX-10 w/VALDOCS 2.0
J;XB‘OOsolor o ERSO Sorry. No Mait Order

Computer Displayed. & Sold in

389
Titan 2 Board tor 0X-10 489 store only

—— SUPER SPEGIALS!-

APPLE

APPLE IIE Eniry System

NEW APPLE DUODISC DRIVE

w/EXTENDED 80 COLUMN CARD

APPLE TILT MONITOR IN STOCK

MACINTOSH CALL

NEWTARRIFHlig % | MODEMS IBM® HARD DISK SYSTEM

1BM® PC 256K
DISK DRIVES-FOR IBM Hayes 12008 1BM 37900 10 MEG W/1 DS FLOPPY
Teac ¥ ht. 0$/D0 143 | Hayes 1200 RS232 459.00 IBM MONO CARD & MONITOR
Rana 2000 IBM 149 Hayes 300 RS232 195.00
—— Micromoden IIE 23500 33249 complete

ADD ON BOARDS HAYES 300 - fos Jig 23800 | ==
] New Hayes 2400 can | MONITORS
AST Six Pack Plus 64K 24900 | Racal-vadic 1200 EXT-RS Princeton HX-12 Graphics . 459.00
Ouadv;“ Expanded Quadboard l 22 349,00 New Amdek Color 300 269.00
w/B4K 25600 | Raca.-Vadic Internal wiGeorge | New Amdek Color 700-Ultra Hires
Hercules Graphics Board 31900 | Sottware 348 00 Amdek 310A 489.00
Hercules Color Card wiParallel | Compuserve Slarter Kit 2895 cm ka 5’6 3 17500
;MI e e ::ggg The Source Starter Kit CALL G?:;:,el POIHiEsh2 99,00
oala Speed Key System 1 Grappl 1 lus 3 ; % .
Mouse Systems Mouse w/Mouse rlac?:)re’ Butterdlklus J6K 14900 Gorilla 12" Green 89.00
w/P C Paint and Menue 15800 | ¥

Hayden Saragon Iil Chess 3490 | LETTER QuALITY PRINTERs | PRINTERS
Microsoft Flight Simulator 3790 ONE TIME SPECIAL Juki-6100 379.00
Hayden Saragon IIf for Mac 39.90 LIMITED QUANTITY Juki-6300 CALL
Qe Base Il 349.00 CJTOH — Leading Edge 25 cps Juks-Tractor 6100 99.00
Framework 376.00 15" Daisy Wheel yyene | New Toshiba 1340 78900
SYMPHONY CALL $449 RN | Toshiba 1351 1295.00

FOR MAIL OROEAS Send Money Order. Certified Check, Mastercard. VISA gladly accepted Add estimated price for
shipping. handling and insurance  WE WILL SHIP DROERS AT THE AOVERTISED PRICES GUARANTEED UNTIL Fes. 78 |o8s

Apple (5 a registered trademark af Apple Computer, Inc. IBM ia 8 registered trademark ol Internationas Business Machines
FOR INFORMATION CALL

(718) 252-9737

TO ORNER CALL
TOLL FREE

i

EOROADERS ONLY EXCEPY ALASKA MAWAIAN Y

Friendly Computer Center, Inc.

1381 Coney Island Avenue Brooklyn. New York 11230

a
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covers more advanced applications of trees, including AVL
(AdelsonVelskii and Landis) trees, contiguous represen-
tation of binary trees, lexicographic search trees, and ex-
ternal searching. There is no discussion of graphs.
Kruse examines algorithms for searching, looking up

tables, accessing hash tables, and sorting. He presents an

in-depth study of recursion. The author works out large,
complex programs in detail, and he develops programs
to index text and to evaluate mathematical expressions.

In the appendixes, Kruse discusses techniques from
combinatorial mathematics for assessing algorithms
analytically. He also covers methods for manually remov-
ing recursion and presents standard syntax diagrams and
tables for Pascal.

PASCAL AND CLEAR EXAMPLES

Kruse illustrates principles using Pascal programs that have
been tested on several compilers. | endorse this strategy;
others have used pseudolanguages. For people using
Pascal, the book is eminently useful and educational. You
can enter the programs and try your own modifications.

The book contains many in-depth examples of applica-
tions of data structures to programming problems.
Realistic examples include Conway’s game of Life, a text-
indexing program, and a program that evaluates mathe-
matic expressions.

I lost count of the number of times | came across
valuable nuggets of information or explanations that
clarified concepts | had read about in other books but
failed to understand. Where other authors simply use
pointers, Kruse discusses how pointers can be created
even in languages in which they are not implemented.

It is apparent that much of Kruse's time preparing this
text was spent trying it out on students, polishing the
prose, and clarifying important points. This book stands
head and shoulders above others in making difficult con-
cepts understandable.

Unfortunately, while Kruse covers most of the fundamen-
tal data structures | expected, he does not include a
chapter on graphs. Graphs are an important data struc-
ture different enough from other data structures so as to
require individual consideration. They have significant
practical applications for scheduling programs, flow pro-
grams, and trip planning.

Data Structures and Program Design excellently covers data
structures and algorithms for operating on them. Kruse
is readable, covers topics in great depth, and does so
without losing the reader. I recommend the book for a
second course in any formal computer curriculum or as
a resource and reference book for programmers who seek
to improve their programming skills on their own. ®

Edward Brent, an associate professor of sociology and family and com-
munity medicine (108 Sociology, University of Missouri, Columbia,
MO 65211), has recently completed a post-doctorate fellowship in
which he studied the role of data structures in artificial-intelligence
programming.
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~ Signature Verification — increase
 the efficiency of credit checks by -
adding pictures of customer )
signatures to your financial data fills the rest of the screen. Pictures
base records. ~can also be exploded to full screen.

Real Estate — add pictures of Call or write and we will send you

houses to on-line real estate ~ information on PHOTOBASE,

listings for faster property identifi- ; PC-EYE, compatible cameras and

cation and improved sales ‘ other imaging equipment in the

presentations. Chorus Family of products.

Electronic Cataloging — pictures (603) 424-2900 or

of products can be combined with a 1-800-OCHORUS.

gata base.s‘ystgm contgl_nlng e | TM PHOTOBASE and PC-EYE are trademarks of
uct specifications, pricing, CHORUS Data Systems.

availability and much more. *dBase Il is a trademark of Ashton-Tate; R-Base
- 4000 is a trademark of Microrim, Inc,; IBM Filing
Assistant is a trademark of international Business
Machines Corporation.

CHORUS =

CHORUS Data Systems, Inc., 6 Continental Blvd., PO. Box 370, Merrimack, New Hampshire 03054
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harm’s way. And made two ver-
sions. Our 3000 Series HardFiles
combine tape’s accuracy with
the enormous capacities of hard
disk, providing 12, 20, 35 or 70
megabytes storage with a remov
able cartridge tape for backup.
Our 4060 tape storage system,
for personal computers with
hard disks built in, supplies 60
megabytes of backup capacity.

Result: the world’s best selling
mass storage systems with the
most reliable data protection.

The only kind to have when
facing a permanent problem.

For a free brochure, your
nearest dealer, and more
good reasons to backup,
call 1-800-228-DISK. And /
solve your problems
permanently.

M

TALLGRASS
TECHNOLOGIES

COMMITTED TO MEMORY

Inquiry 307

HardFile™ and Tallgrass® are trademarks of
Tallgrass Technologies Corporation. ® 1984 Tallgrass Techinologies.




THE PROFESSIONALS CHOICE

Lotus
1-2-3

Software

Word Processing Editors

EASYWRITER Il
SYSTEM
FANCY FONT
FINAL WORD
MICROSOFT WORD
MICROSOFT WORD
W/MOUSE
MULTIMATE
PFS: WRITE
SAMNA WORD IIt
VOLKSWRITER
DELUXE
VOLKSWRITER
SCIENTIFIC
THE WORD PLUS
(OASIS)
WORD PERFECT
WORDPLUS W/BOSS
WORDSTAR
WORDSTAR 2000
WORDSTAR 2000+
WORDSTAR
PROFESSIONAL
XYWRITE II+

Spreadsheets/

Integrated Packages
ELECTRIC DESK
ENABLE
FRAMEWORK
LOTUS 1-2-3
MULTIPLAN
OPEN ACCESS
SMARYT SYSTEM
SPREADSHEET

AUDITOR

SUPERCALC 3
SYMPHONY
TK! SOLVER

Desktop

Environments
DESK ORGANIZER
GET ORGANIZED
SIDEKICK
SPOTLIGHT

Communications/

Productivity Tools
CROSSTALK
PROKEY

RELAY
SMARTCOM 1}

TERMS:
Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash,
M.O or certified check—add $3.00. Shipping and handling UPS surface—aad $3.00
per item (UPS Blue $6.00 peritem). NY State Residents—add applicable sales tax.
All prices subject to change.

I MON.-THURS. 9:00AM-8:00PM

Lotus
Symphony

$419

Database Systems
ALPHA DATA BASE

Graphics/Statistics D
ABSTAT $279

dBase III FrameWork MultiMate
$339 $339 $289

isplay Boards
AST MONOGRAPH PLUS $Ca

MANAGER II $179 AUTOCAD Scet EVEREX GRAPHICS
CLOUT V 2.0 $138 BPS BUSINESS EDGE $419
CONDOR il $299 GRAPHICS $229 HERCULES GRAPHICS
$219 DBASE il $269 CHARTMASTER $239 [ $329
$139 DBASE Il $339 CHARTSTAR $209 HERCULES COLOR
$189 INFOSTAR+ $319 DR DRAW $198 CARD $179
$239 KNOWLEDGEMAN $269 ENERGRAPHICS W/ PARADISE MODULAR
PFS: FILE/PFS: PLOTTER $279 GRAPHICS CARD $285
$289 REPORT $169 EXECUVISION $259 PARADISE
$259 POWERBASE $219 GRAPHWRITER MULTIDISPLAY CARD $285
$ 95 QUICKCODE il $169 COM $389 PERSYST $Cail
SCai R BASE 4000 $259 MS CHART $159 PLANTRONICS
OVERHEAD COLORPLUS $419
$159  Languages/Utilities EXPRESS $129 PRINCETON SCAN 2
PC DRAW 25 Col
$309 g&"g gg’:,‘,,':{;;“ :;g: PC PAINTBRUSH $ 89 STB GRAPHICS
DIGITAL RESEARCH PFS: GRAPH $ 95 PLUS It $309
32: C COMPILER $219 SIGNMASTER $179 TECMAR GRAPHICS
5 DR FORTRAN 77 $219 STATPRO scal MASTER $489
LATTICE C COMPILER  $Cail STATPAK-NWA $329 TECMAR VIDEO VAN
:;:g MICROSOFT C STATPAC-WALONICK  $299 GOGH $259
$319 COMPILER $309  Accounting Modules TSENGIULTRERER 19
MS BASIC COMPILER  $249 8P $329  Displ
5259, .1 AMSIFCRVAAN $239  GREAT PLAINS $47 bt
$229 NORTON UTILITIES— 2 AMDEK 300G/300A  $139/149
e Soud tUS EASYBUSINESS $309 AMDEK 310A $179
TURBO PASCAL $45 MEA $369 AMDEK COLOR Il + $459
OPEN SYSTEMS $399 PRINCETON HX-12 $469
: PEACHTREE $299 PRINCETON MAX-12  $179
sa09 rOiect REAL WORLD $469 PRINCETON SR-12 I
$459 Management STATE OF THE ART $389 QUADRAM
$339 HARVARD PROJECT. STAR ACCOUNTING AMBERCHROME $179
$299 MANAGER $219 PARTNER $249 ZENITH 124 AMBER $1as
$135  HARVARD TOTAL STARLACOCGHNRING ZENITH 135 COLOR sca
$293 PROJECT MANAGER  $299 PARTNER 1 $599
sse Mo ouECT $159 e
P! * AST R H 1
$79  SCITOR PROJECT Hardware el gco
$199 5000 W/GRAPHICS $289 5 HAYES 12008 $399
$419 Multifunction Boards HAYES 2400 SCat
s269 Professional AST ADVANTAGE $Cod VENTEL 1200
Development AST 6 P:K :Lus (84K)  $249 HALF CARD $Can
MANAGEMENT EDGE  $159  ASTSPAKPLUS o
e Ty 130 ASTMEGAPLUS I (84K) $269  Accessories
sseciseo e comssmet
RS Call
:'fz Home/Personal QUADBOARD (256K)  $399 EPD SURGE
s10p Finance QUADBOARD EXP, PROTECTORS Call
DOLLARS AND (84K) $269 GILTRONIX A/B SWITCH $Cell
SENSE $119 QUADBOARD EXP. MICROBUFFER INLINE
FINANCIER i1 $119 (384K $469 (64K) $264
HOWARD TAX QUAD 512 + (64K) $269 MICROFAZER INLINE
$105 PREPARER 85 $185 ORCHID BLOSSOM sCal 84K $219
$ 89 MICROTAX $Cail PERSYST $Catt 84K RAM SET $40
$ 99 MANAGING YOUR TECMAR CAPTAIN(64K) $279 256K RAM SET $Call

MONEY $129 $209

AST 6 Pak
Plus

$249

TECMAR WAVE (84K)

Chart-Master

$239

GUARANTEE!

nationally advertised

Call and compare.

)

SUN. & FRL. 9:00AM-4:00 PM

LOWEST PRICE

We will match current

prices on most products.

8087 MATH

free:

Printers/Plotters

AMPLOT Il $859
C.ITOH $Call
COMWRITER il $Coll
COMWRITER 420 SCal
DIABLO 620/630 $Can
EPSON FX-100+ $Cal
EPSON LQ-1500 $Caill
EPSON JX-80 $call
JUKI 6100 $419
NEC P3 $899
NEC 2050 $769
NEC 3550 $1399
OKIDATA 84P $729
OKIDATA 93P $619
QUME SPRINT 1155 $1569
TOSHIBA P1351 $1279
SWEET P 6 PEN y
PLOTTER $899
Emulation Boards
ASTPCOX $949
AST 3780 $609
AST SNA $689
AST BSC $ 29
BLUE LYNX $Call
CX1 3278/9 $cah
IRMA $869
IRMALINE $999
IRMAPRINT Scail
QUAD 3278 $949
Input Devices
KEYTRONIC 5151 $189
MICROSOFT
MOUSE $139
PC MOUSE W/PAINT  $159
Mass Storage
ALLOY PC-BACKUP
20MB $1649
ALLOY PC-DISC
20M8 $1769
IOMEGA 10+10MB . $2895
MAYNARD WS-1 10MB  SCall
SIGMA SCalt
SYSGEN IMAGE $Cail
TALLGRASS HARDFILE
+ TAPI $Catt
TEAC HALF HEIGHT $159
Networks
AST PC NET Scail
CORVUS NET $call
OIGITAL RESEARCH
STARLINK $1199
ORCHID PC NET Scall

Smartmodem
1200

Diskette | \
Library 3
Case wl 4
with your order < 1

Softline Corpbration
P.O. Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN Ul

1-800-221-1260

In New York State call (718) 438-6057
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February 1985

® Al, EXPERT SYSTEM
BRIEFING—Artificial In-
telligence and Expert Sys-
tems: What Business Must
Know Today to Reap the
Benefits Tomorrow. Marriott
Copley Place, Boston, MA. A
one-day executive briefing.
The fee is $790. Contact Lee
Burgess, Professional
Development Programs,
Rensselaer Polytechnic In-
stitute, Troy Building, New
York, NY 12180-3590, (518)
266-6589. February |1

® SOFTWARE MANAGE-
MENT CONTROL—Con-
figuration Management of
Software Programs, San
Diego, CA. Intended to show
those working in software
management how to control
development, maintenance,
and operational costs. The
cost is $730. Contact Stod
Cortelyou, Continuing
Engineering Education,
George Washington Univer-
sity, Washington, DC 20052,
{800) 424-9773:; in the
District of Columbia, (202)
676-8520. February 11-13

® NETWORK COMPO-
NENTS EXPLAINED—Data
Communications Network
Components, Atlanta, GA. A
thorough overview of the
use, operation, applications,
and acquisition procedures
of 25 major communications
components. The fee is
$795. Contact Elaine Had-
den Nicholas, Department of
Continuing Education,
Georgia Institute of Tech-
nology. Atlanta, GA 30332-
0385, (404) 894-2547.
February 12-14

® INTERACTIVE
INSTRUCTION—The Third
Conference on Interactive In-
struction Delivery, Sheraton

Towers Hotel, Orlando, FL.
Contact the Society for Ap-
plied Learning Technology.
50 Culpeper St., Warrenton,
VA 22186. (703) 347-0055.
February 13—15

® COMPUTERS FILL
EDUCATORS' TALL ORDER
The Fifth Annual Conference
of the Texas Computer
Education Association, Hyatt
Regency Hotel, Austin, TX.
The theme is "New Direc-
tions for Education Using
Modern Day Technology.”
Contact TCEA Conference,
POB 2573, Austin, TX
78768. February 13—16

® PC SYMPOSIUM

The 1984 UNM Personal
Computer Symposium, Uni-
versity of New Mexico, Albu-
querque. Exhibits, seminars,
and demonstrations of per-
sonal computer systems for
business, education, and
professional offices. Contact
the Tau Beta Pi Honor Soci-
ety c/o Dr. Randy Truman,
Department of Mechanical
Engineering, University of
New Mexico. Albuquerque,
NM 87131, (505) 277-6296.
February 15-16

® COCO CONVOCATION
RainbowFest, Irvine Marriott,
Irvine, CA. A show for users
of the Radio Shack TRS-80
Color Computer. More than
50 exhibitors are expected.
Contact Falsoft Inc., POB
385, Prospect, KY 40059,
(502) 228-4492.

February 15-17

® MICROS FOR EDU-
CATORS~—Association of

Teacher Educators National
Conference, Riviera Conven-
tion and Resort Hotel, Las
Vegas, NV. Exhibits and
demonstrations of micro-
computers, microcomputer
products, and communica-
tions equipment will be
featured. Contact Peter C.
West, Learning Center, Col-
lege of Education. Gabel
Hall 8, Northern lllinois
University, DeKalb, IL 60115,
(815) 753-1241.

February 18-19

® MANAGE YOUR COM-
PUTER—Managing Com-
puter Resources, Winter-
green Learning Institute,
Wintergreen, VA. Focuses on
networking, system design,
performance evaluation, and
operational difficulties en-
countered by managers and
executives. Rates vary from
$570 to $769, depending on
accommodations. Contact
Dr. M. D. Corcoran, Winter-
green Learning Institute,
POB 7. Wintergreen, VA
22958, (800) 325-2200; in
Virginia, (804) 325-1107.
February 18-22

® COMMUNICATIONS FOR
EXECS—Info/Central, O'Hare
Exposition Center, Chicago.
IL. A computer and commu-
nications show and con-
ference for executives and
data-processing managers.
Topics: mainframes, micro-
computers, telecommunica-
tions systems, and micro-
graphics. Contact the Show
Manager, Info/Central, 999
Summer St., Stamford, CT
06905, (203) 964-8287.
February 20-22

IF YOU WANT your organization’s public activities listed in BY TE'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,

® MODULA-2 ENGI-
NEERING—Software
Engineering with Modula-2,
Atlanta, GA. A course
emphasizing methods for
building large-scale software
systems in Modula-2. Pre-
requisite: 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.
February 20-22

® BUSINESS GRAPHICS
Computer Business Graph-
ics, Bonaventure Intercon-
tinental Hotel, Fort Lauder-
dale, FL. Contact Carol
Every, Frost & Sullivan Inc.,
106 Fulton St., New York.
NY 10038, (212) 233-1080.
February 20-23

® MAC IN SPOTLIGHT
MacWorld Exposition,
Brooks Hall. San Francisco,
CA. A hands-on festival of
Macintosh hardware. soft-
ware, and peripherals. Con-
tact World Expositions,
Mitch Hall Associates, POB
860. Westwood, MA 02090,
(617) 329-7466.

February 21-23

® COMPUTER FAIRE

The Fourth Annual IEEE
Computer Faire, Huntsville,
AL. Sponsored by the In-
stitute of Electrical and Elec-
tronics Engineers. Contact
Terry Mizell, POB 5188,
Huntsville, AL 35805, (205)
532-2036. February 22-23

® COMPUTERS IN MEXICO
The First International Com-
puter and Communications
Exposition and Conference:
MexCom ‘85, Mexico City.
(continued)
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Speaal Offer

ERGO® 4000 is the ASCII Terminal featuring
80-column by 66-line format for full-page dis-
play capability. Features include: 15 down-
loadable function keys, four video attributes,
pass-through printer port, screen saver,
aiternate character generator, settable tabs,
24-line display, and user-definable custom
mode. (Compatible with VT100 codes.) Most
popular word processing packages are
already modified to run on the ERGO® 4000.

MICRO-TERM, INC.

Call toli-free 1-800-325-9056

512 Rudder Road
Fenton (St. Louis County), Missouri 63026

COMPETITIVE EDGE
P.O. Box 556 * Plymouth, MI 48170 ¢ (313) 451-0665

THUNDER 186™ SYSTEM ............... $1995.

Includes 256K RAM, 2-5°° Floppys and concurrent DOS®
expandable to 10 or 40 MB hard disk & up to 4 users.
TELETEK SYSTEMASTER II® SYSTEM . . $5895.

With 2 Hi-speed 128K banked slaves, 10MB hard disk and two
Qume 102 terminals.

Includes fastest Z80 slaves available.

WE INTEGRATE SYSTEMS
WITH THE FOLLOWING COMPONENTS

CompuPro® Lomas Data Products
Teletek
Sample Component Prices
CompuPro 286 with 287 chipCPU . .................... $1199.
Disk 1A . . .$459. RAM 22 . . .$995. 1/04 .. .$297.
CPUZ™ | . $215. 85/88...$327. RAM23-64™ . . .$309.
LDP 286 . . .31116. LDP Hi-speed 512K . . .$899.
Color Magic™ . . .$496. Thunder 186™ . . .$1195
Teletek Systemaster 11® 8MHZ 280 .. ................... $899.
Teletek HDCTC® Hard Disk Controller ................. $525.
QUME 102 GR . . .$459. C.ITOH 8510 PTR . . .$350.
DRI FORTRAN . . .$250. COMP. Inovation C . . .$299.

All prices subject to change and
stock on hand shipping extra min. $3.
ALL PRICES CASH PRICES
Concurrent DOS is registered treademark of Digital Research Inc. RAM 23, CPU
286/287, CPU Z, RAM 22, are trademarks of CompuPro a Godbout Company.
Thunder 186, Color Magic trademarks of LDP Inc. Systemaster II & HDCTC are
registered trademarks of Teletek Enterprises Inc.
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Mexico. This show features
mini- and microcomputers,
software, office automation
equipment, and communica-
tions exhibits. Contact Mex-
Com, Suite 219, 3421 M St.
NW, Washington, DC 20007,
(703) 685-0600.

February 25-28

® FARM AUTOMATION
Agri-Mation, Palmer House
Hotel, Chicago. IL. This con-
ference and exposition will
focus on the role of automa-
tion in agriculture. Contact
the Society of Manufacturing
Engineers, One SME Dr.,
POB 930, Dearborn, Ml

‘ 48121, (313) 271-1500.

February 25-28

® DYNAMIC COMPUTING
Dynamics on Microcom-
puters, University of Michi-
gan, Dearborn. A course
and workshop for engineers.
Contact Professor R. E.
Little, University of
Michigan, 4901 Evergreen
Rd.. Dearborn, Ml 48128,
(313) 593-5241.

February 25—March |

® HIGH-TECH IN FOCUS
High-Tech ‘85 Exhibit and
Seminar, Thunderbird Motel,
Bloomington, MN. More
than 100 manufacturers will
exhibit terminals, periph-
erals, data-communications
equipment, and digital test
instruments. Admission is
free. Contact John Bastys or
Barb Mueller, Countryman
Associates Co.. 1821 Univer-
sity Ave., St. Paul, MN
55104, (612) 645-9151.
February 26-27

® MICRO-AIDED MANAGE-
MENT—Microcomputer-
aided Maintenance Manage-
ment System, Ramada Inn,
Airport, Milwaukee, WI. This
course shows how com-
puters can help improve the
maintenance functions of
any organization. The fee is
$60. Contact Unik Asso-
ciates, 12545 West Burleigh,
Brookfield, W1 53005, (414)
782-5030. February 27

March 1985

® DISCOVER UNIX
Discover UNIX, various sites
throughout the US. A two-
day seminar exploring such
topics as the UNIX file
system, shell interpreter, text
editors, programming lan-
guages, and system tools.
The fee is $595. Contact
Data-Tech Institute, 57 Lake-
view Plaza, POB 2429, Clif-
ton, NJ 07015. (201)
478-5400. March

® COMPUTERS FOR SALE
Computer Supermarket, San
Mateo County Fairgrounds,
San Mateo, CA. A gathering
of retailers, manufacturers,
distributors, and potential
consumers of a wide variety
of computer-related prod-
ucts. Contact Microshows,
Suite 203, 1209 Donnelly
Ave., Burlingame, CA 94010,
(415) 340-9113. March 2-3

® FOSE SOFTWARE SHOW
Federal Office Systems Ex-
position (FOSE) Software
‘85, Convention Center,
Washington, DC. Workshops,
symposia, and exhibits of
software. Contact Rosalind
Boesch. National Trade Pro-
ductions Inc.. Suite 400.
2111 Eisenhower Ave. Alex-
andria, VA 22314, (800)
638-8510; in Virginia, (703)
683-8500. March 4~7

® MINI/MICRO

Mini/Micro Southeast-85,
Georgia World Congress
Center, Atlanta. A con-
ference and exposition. Con-
tact Electronic Conventions
Management, 8110 Airport
Blvd., Los Angeles, CA
90045, (213) 772-2965.
March 5-7

@® DESIGN SHOW

The 1985 National Design
Engineering Show, McCor-
mick Place. Chicago. IL.
More than 600 CAD/CAM
system and electronic com-
ponent companies will ex-
hibit. Contact the Show
Manager, National Design
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Engineering Show, 999 Sum-

mer St.. Stamford, CT 06905.

(203) 964-0000. March 11-14

® DATACOMM FROM ALL
ANGLES—Data Communica-
tions: Technology. Tech-
niques, and Applications,
Tarrytown Hilton, Tarrytown,
NY. This seminar covers
existing and emerging
technologies, data compres-
sion techniques and applica-
tions, multiplexers. protocol
conversion, data security.
and local-area networks. The
fee is $150. Contact Glasgal
Communications Inc.. 207
Washington St., Northvale,
NJ 07647, (201) 768-8082.
March 12

® ACM COMPUTER
CONFERENCE—The Thir-
teenth Annual ACM Com-
puter Science Conference:
CSC '85. New Orleans Mar-
riott. LA. An employment
register, social events,
technical programs, award
presentations, and exhibits
are highlights of this show.
Contact Della T Bonnette,
Conference Chair, Com-
puting and Information Ser-
vices, University of South-
western Louisiana, Lafayette,
LA 70504, (318) 231-6306.
March 12~14

® EDUCATIONAL
CONFERENCE—The 1985
Microcomputers in Educa-
tion Conference, Arizona
State University, Tempe. The
theme for this conference is
“Tomorrow's Technology”
Emphasis will be placed on
integrating computer tech-
nology and languages into
the educational environ-
ment. Exhibits will be
featured. Contact Donna
Craighead. Payne B47,
Arizona State University.
College of Education,
Tempe., AZ 85287, (602)
965-7363. March 13-15

® SIMULATION IN
SUNSHINE—The Eighteenth
Annual Simulation Sym-
posium, Tampa, FL. A forum

for the interchange of ideas.
techniques, and applications
among those working in
simulation. Contact Alex-
ander Kran, IBM Corp., East
Fishkill Facility, Hopewell
Junction, NY 12533.

March 13-15

® INTERFACING
WORKSHOP—Personal Com-
puter and STD Computer In-
terfacing for Scientific Instru-
ment Automation, Virginia
Tech. Blacksburg. A hands-
on workshop with partici-
pants wiring and testing in-
terfaces. The fee is $450.
Contact Dr. Linda Leffel.
CEEC. Virginia Polytechnic
Institute and State Univer-
sity. Blacksburg. VA 24061,
{703) 961-4848. March 14-16

® SHOW IN DELAWARE
The Seventh Annual
Delaware Computer Faire,
Delaware State College,
Dover. Current technology
for use in the classroom, of-
fice. and home will be dis-
played. Workshops, demon-
strations, and sessions on
the use of computers in the
classroom are planned. Con-
tact Dr. William ]. Geppert.
State Supervisor, Mathe-
matics, Department of
Public Instruction, Townsend
Building. POB 1402, Dover,
DE 19903, (302) 736-4885.
March 16

® CLASSROOM
COMPUTING TECHNIQUES
Instructional Strategies for
Integrating the Microcom-
puter into the Classroom,
University of Wisconsin,
Madison. A special em-
phasis is placed on strate-
gies that have already
proved successful. Hands-on
sessions will be offered.
Contact Dr. Judith Roden-
stein or Dr. Roger Lambert,
University of Wisconsin, 964
Educational Sciences Build-
ing, 1025 West Johnson St.,
Madison, WI 53706, (608)
263-4367 or 263-2704.
March 18-19 )

(continued)

1009% FLAWLESS
COPIES . ..

. + +FAST!

No need to tie up your valuable computer to duplicate
diskettes . . . when VICTORY can provide you with a
duplicator that will do the job flawlessly, and much
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- S
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.

Victory Entérprises

Technology, Inc.

Inquiry 323 FEBRUARY 1985 * BYTE
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(The Little Board™"..5389°)

The world’s simplest and least expensive CP/M computer

com Q2

*UNDER $200 IN
OEM QUANTITIES

Z80A 15 & registered trademark of 2ilog, Inc
CP/M 15 a registered bademark of Digitat Research
o 4 MHz ZBOA CPU, 64K RAM, Z80A CTC, 2732 Boot ROM
® Mini/Micro Floppy controller (1-4 Drives, Single/Double Density, 1-2 sided, 40/80 track)
o Only 5.75 x 7.75 inches, mounts directly to a 5 1/4” floppy drive
® 2 R5232C Serial Ports (75-9600 baud & 75-38,400 baud), 1 Centronics Printer Port
@ Power Requirement: +3VDC at .7SA; +12VDC at .05A/On-board -12V converter
o CP/M 2.2BDOS o ZCPR3 C(CP o Enhanced AMPRO BIOS
o AMPRO Utilities included:
o read/write to more than 2 dozen other formats (Kaypro, Teievideo, IBM CP/M86....)
o format disks for more than a dozen other computers
® menu-based system customization DISTRIBUTORS
o BIOS and Utilities Source Code Avallable Argentina-fFactonal, SA 1-41-:0018

| Austraha-ASP Microcomputers 613-500-0698
® 5CSI/PLUS Adapter : Belgum-Centre Electronique Lempercur( 041-23-45-41

i Canada-Electronic Sales Assoc 604) 986-5447
¢ Mounts directly to Little Board Denmark-Danbit 03-66-20-20
® Siave I/O board control e Full ANSC X379.2

England-Quant Systems
| ® 16 bidirectional I/O lines o $99/Quantity 1 finland-Symmetric OY
| Israel-Alpha Terminals

France-Alain Lequeux
Spain-Xenios Informatica
Sweden-AB AKTA
m Fq: USA: Digital Distributors (CA) .
COMPUTERS. INCORPORATED 609-4‘29&?43/'
&67 East Evelyn Ave. « Mountain View, CA94041 « (415)962-0230 « TELEX 4940302 -’)

CP/M 2.2

INCLUDED

- 01-534-3158
358-0-585-329
1-525-6960
03-491695
3-593-0829

Peripheral Business Systemns (WA)
Dorado Business Systems (NY/NJ)

Bank on BYTEK's
(€)PROM MultiProgrammer System S15-G
With Less Restrictions & a FREE KEYBOARARD
For Only $995.

Stand Alone or Hook Up to your Terminal,
3 Voltage Devices, Simulation Module,
Supports Bipolar, PALs, 40 Pin Chips.
Also Available: S5 Basic (EEPROM
Programmer, $690. UV Erasers from $67.

COMPUTER SYSTEMS CORPORATION
4089 South Rogers Circle, Boca Raton, FL3343]

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

K Distributor Inquiries Welcome /

86 Inquiry 37

BYTE » FEBRUARY 1985

® EXPOSING THE MYTH
OF MICROS—Public Aware-
ness Seminars, Hyatt Regen-
cy, Los Angeles, CA. A
seminar that shows nontech-
nical businesspeople how a
microcomputer could be
used to increase productivi-
ty. Contact International
Microcomputer Industries
Association, Suite 175, 21
Tamal Vista Blvd., Corte
Madera, CA 94925, (415)
924-1194. March 18-19

® COMPUTERS AND
TELECOMMUNICATIONS
COMTEL ’'85: International
Computer and Telecommuni-
cations Conference, Info-
mart, Dallas, TX. Contact
COMTEL "85, Suite 600.
13740 Midway Rd.. Dallas,
TX 75244, (214) 458-7011.
March 18-20

® TECHNOLOGY AND
EDUCATION—The First An-
nual Conference on Technol-
ogies in Education, Univer-
sity of Arizona. Tucson. This
conference will focus on the
effective implementation of
research in educational
technology. Contact Steve
Louie, NACCIS, Suite 125,
2200 East River Rd.. Tucson,
AZ 85718, (602) 323-6144.
March 18-20

® ROBOTICS TECHNOLOGY
UPDATE—The Second An-
nual Robotic End Effectors:
Design and Applications
Seminar, Holiday Inn
Livonia-West, Livonia, MI.
More than 25 companies
will exhibit. Contact John
McEachran, Special Pro-
grams Department, Society
of Manufacturing Engineers,
One SME Dr., POB 930,
Dearborn, Ml 48121, (313)
271-1500, ext. 382.

March 19-20

® Al FOR ROBOTS

Aircon 2: The Second An-
nual International Con-
ference on Artificial In-
telligence for Robots, Stouf-
fers Concourse in Crystal
City. Arlington, VA. A con-

ference designed to pro-
mote a dialogue between
experts and users of arti-
ficial-intelligence systems.
The theme is "Toward In-
telligent Robots: The Droids
Are Coming.” Contact Cindy
Mega. IIT Research Institute,
10 West 35th St., Chicago, IL
60616, (312) 567-4024
March 21-22

@® EDUCATION AND
COMPUTING—Educational
Computing Today, Westin
Hotel, Renaissance Center,
Detroit, MI. Kindergarten,
elementary, high school, and
college educators will share
educational computing ex-
periences. Contact Michigan
Association for Computer
Users in Learning.
MACUL/ICCE Conference,
POB 628, Westland, Ml
48185, (313) 595-2493.
March 21-22

® ELEMENTARY
COMPUTING—University of
Delaware Second National
Conference: Computers and
Young Children, University
of Delaware, Newark. The
emphasis is on programs for
children 4 to 8 years of age.
Contact Dr. Richard B.
Fischer, Division of Continu-
ing Education, University of
Delaware, Newark, DE
19716, (302) 451-8838.
March 21-22

® WINTER COMDEX
COMDEX/Winter, Convention
Center. Anaheim, CA. One
of the largest shows in the
microcomputer industry.
Contact The Interface Group.
300 First Ave., Needham,
MA 02194, (800} 325-3330:;
in Massachusetts, (617)
449-6660. March 21-24

@® DATABASE SYMPOSIUM
The Fourth Annual ACM
SIGACT/SIGMOD Symposium
on Principles of Database
Systems, Portland. OR. This
conference covers develop-
ments in the theoretical and
practical aspects of database
(continued)



Introducing the Most Powerful
Business Software Ever!

TRS-80™ (Model 1, 11, 111, or 16) * APPLE™ e IBM™ e OSBORNE™ e CP/M™ ¢ XEROX™

QF Yoy

GENEDAL LEDGER?

o T AATATE FemADNAL

VERSA- s e s mamah
LEDGER i R

AP T WIERS . o v -
WAL - -

Cax B¢ UsE: o TS 8% DAVES

VERSALEDGER HAS BEEN CREATED
7‘!"‘ THE FIRST-TIME COMPUTER USER 1N MK

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 statement-generating system. It 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
repo:ts and can be linked with VERSALEDGER II'™ and VERSAINVENTORY™.

VERSAPAYABLES™ $99.9

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 government-required payroll information. Complete employee records
are maintained, and all necessary payroil calculations are performed automatically, with
totals displayeé 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 alter
information on it. If desired, totals may be posted to the VERSALEDGER II™ system.

VERSAINVENTORY™ $99.95

VERSAINVENTORY™ is a complete inventory control system that gives you instant access
to data on any ltem. 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.

CORPUTROMNICS:

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?"' gives you almost un?ilmited 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,
® handles multiple checkbooks and general ledgers,
® prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports, account
listings, etc.

VERSALEDGER 1™ comes with a professionally-written 160 page manual de-
signed for first-time users. The VERSALEDGER II™ manual will help you become
quickly familiar 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 outperform all other competitive systems,
and at a fraction of their cost. If you are not satisfied with any VERSA BUSINESS™ 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 127 & m
DEALER INQUIRIES WELCOME e
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 trademark 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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A black border may appear around the Palette slide image,
which will be imperceptible when projected.



Now last minute presentations
can be made from
your personal computer.
In color. In house. In minutes.

Introducing Polaroid Palette.

Whether your presentation is in 30
minutes or 30 days, the new Polaroid
Palette Computer Image Recorder will
make it easier. Priced at under $1800% it
lets you make Polaroid instant 35mm
slides or prints from personal
computer-generated data. Right at your
desk. So now you can create a presen-
tation in minutes. Without sending out
for processing, paying premiums for
rush service or risking the security of
your confidential information.

Works with the graphics
packages of the IBM PC or XT,
DEC Rainbow or PRO, Apple Ile
or I1+ and AT&T 6300.

The Polaroid Palette is designed to
work with many graphics software
packages. In fact, when using such
popular programs as Graphwriter,
Chart-Master, Sign-Master, DR Draw
and DR Graph, Palette can virtually
double both the horizontal and vertical
resolution-of your monitor. Plus, a

Inquiry 254

“backfill” feature reduces raster lines

for a smoother, more finished appear-

ance. The result— presentation quality

slides. On-the-spot.

Color 35mm slides, even from a
black and white CRL

Think of it as an artist’s palette. Be-
cause Pilette “paints” your graphs,
charts and text. You're choosing from
up to 72 colors. If you don’t want red,
press a few keys—it’s green. And if
you're not the artistic-type, Polaroid
has developed a menu of color sets:
combinations of colors that have been
specially coordinated to complement
your presentations. And all of this is
yours, even if you have a black and
white monitor.

Lets you make last minute
changes or add
up-to-the-minute information.

The Polaroid Palette is the fast, con-
venient, low-cost way to prepare slides
for your presentation. And perhaps

even more important, Palette allows
you to keep confidential information
confidential. You won'’t have to send
your work out to anyone again.

So why wait until the last minute to
find out about Polaroid Palette? Call
this toll-free number or return this
coupon. Because with Palette you'll
make your deadlines, in no time.

coupon to Polaroid Corp., E.1. Marketing, Dept.
| 604, 575 Technology Sq., Cambridge, MA 02139,

| CALL 1-800-225-1618 |

| OSend information. O Have representative call. |

i Name - - Title =

For a demonstration, czll toll-free, or mail the 1
|
|

| Company m—

!
I Address . i

City
| “0

| Telephone ( ) I

| PC muke and model

¥ Polaroid

R S -, 01|

*Suggested list price. Polaroid®

|
|
|
|
i
|
|
l
[
|
|
|
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Apple I, lle, il and Apple compatible.

Universal for virtually all standard paraliet
printers.
Famous for Graphics (LoRes, HiRes, SuperRes)
(Logo Compatible)
Terrific tor text (even rotates spreadsheets to
print sidewards)
One set of commands for all printers. One
command changes character sizes. Create
your own printing fonts, alphabets and sym-
bols . . . bold face, underline, italics, subscript
and superscript, HiRes Zooming.

FREE Utility and Demon-
stration Software Disk.
CLEAR, comprehensive
user documentation.
PKASO/U . . . for all the
reasons you need an
interface.

Contact us for a list of Authorizea Dealers near you.

Interactive Structures, Inc.
146 Monigomery Avenue
Bala Cynwyd, PA 19004

Telephone: (215) 667-1713
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systems. Contact David
Maier, Department of Com-
puter Science, Oregon Grad
Center, 19600 Northwest
Walker Rd. Beaverton, OR
97006. March 25-27

® OPTICAL STORAGE
TECHNIQUES—The Third
Annual Conference on Op-
tical Storage of Documents
and Images, Shoreham
Hotel, Washington. DC. Con-
tact Technology Opportunity
Conference, POB 14817, San
Francisco, CA 94114-0817,
(415) 626-1133. March 25-27

® CAI INVESTIGATED

The Twenty-Sixth Interna-
tional Conference of the
Association for the Develop-
ment of Computer-based In-
structional Systems,
Philadelphia. PA. Presenta-
tions and panel discussions
will explore the research
and use of computers for
direct instruction. Interest
groups for educators. Con-
tact ADCIS International
Headquarters, Miller Hall
409, Western Washington
University, Bellingham, WA
98225. March 25-28

® INTEGRATION, COMMU-
NICATIONS, COMPUTERS
IEEE INFOCOM "85,
Washington, DC. Papers will
address such issues as archi-
tecture, protocols, gateways,
and support. Contact Tom
Stack. IEEE INFOCOM '85,
POB 639, Silver Spring. MD
20901, (301) 589-8142.
March 25-28

@® MACHINE VISION EYED
The Applied Machine Vision
Conference and Vision ‘85
Exposition, Cobo Hall,
Detroit, MI. Contact Society
of Manufacturing Engineers,
One SME Dr.. POB 930.
Dearborn. Ml 48121, (313)
271-0777. March 25-28

® JOINT CONFERENCE IN
MINNESOTA—Updata '85:
The Seventh Annual Minne-
sota Joint Computer Con-
ference, Radisson South

Hotel, Bloomington, MN. A
conference for data-pro-
cessing professionals. The
theme is “"Meeting Tomor-
row’s Challenge Today!"
Contact Mick Williams, Stan-
dard Iron, 4990 North Coun-
ty Rd. 18. New Hope, MN
55428, (612) 533-1110.

March 28-29

©® WESTERN EDUCATORS
MEET—Western Educational
Computing Workshops, Uni-
versity of California, Santa
Cruz. A series of workshops
and demonstrations that
give educators hands-on ex-
perience with computer ap-
plication packages and com-
puter hardware. Contact Hal
Roach, Computer Services,
Mount San Antonio College.
1100 North Grand Ave.,
Walnut, CA 94542,

March 28-29

® WEST COAST FAIRE

The Tenth Annual West
Coast Computer Faire,
Moscone Center, San Fran-
cisco. CA. This is one of the
largest computer shows.
Contact Computer Faire Inc.,
Suite 201, 181 Wells Ave.,
Newton Falls, MA 02159,
(800) 826-2680:; in Massa-
chusetts, (617) 965-8350.
March 30-April 2

® COMPUTERFEST

The 1985 Greater Baltimore
Hamboree and Computer-
fest, Maryland State Fair-
grounds, Timonium. Exhibits,
flea market, and forums
highlight this annual event.
Admission is $4, and the
gates open at 8 a.m. Con-
tact Baltimore Amateur
Radio Club Inc., POB 95,
Timonium, MD 21093-0095.
(301) 561-1282. March 31

® FOCUS ON SOFTWARE
Softcon, Georgia World Con-
gress Center, Atlanta. The
Spring and Fall Softcons
have been merged into this
event. Nearly 3000 software
vendors are expected to
participate. Seminars, panel
discussions, forums, and



EVENT QUEUE

workshops are planned.
Registration is $35 for
exhibits-only admission or
$195 for a four-day con-
ference and exhibits badge.
Contact Softcon, Northeast
Expositions, 822 Boylston
St.. Chestnut Hill, MA 02167,
(617) 739-2000.

March 31-April 3

® TELECONFERENCING
SEMINAR—Teleconferencing
in the Marketplace, Interna-
tional Congress Centre RA
Amsterdam, The Nether-
lands. A seminar for users
and suppliers of telecon-
ferencing services and
facilities. For further informa-
tion, contact International
Congress and Convention
Association, POB 5343,
1007 AH Amsterdam, The
Netherlands.

March 31-April 3

@ MICROPROCESSOR IDEA
EXCHANGE—The 1985
Microprocessor Forum,
Bally’s Park Place Casino
Hotel, Atlantic City, NJ.
Tutorials, forums, and ex-
hibits will be held. A robotic
maze contest will be held.
On April 1 and 2. the 1985
IEEE VLSI Test Workshop
will be held. Contact IEEE
Computer Society, Suite 300;
1109 Spring St.. Silver
Spring. MD 20910, (301)
589-8142. March 31-April 4

April 1985

® GULF COAST SHOW
The Second Annual Gulf
Computer & Office Show.
Rivergate Convention
Center, New Orleans, LA.
Seminars. workshops, and
product displays. Contact
Gulf Computer & Office
Show Management, c/o 119
Avant Garde, Kenner, LA
70065, (504) 467-9949.
April 2-4

® MEET SOME NETWORKS
Introduction to Network
Architectures, Atlanta, GA.
This course provides an

understanding of the role of
network architectures and
explains their many forms.
The fee is $795. Contact
Elaine Hadden Nicholas,
Department of Continuing
Education, Georgia Institute
of Technology. Atlanta, GA
30332-0385, (404) 894-2547.
April 2-4

@® ENGINEERING WITH
MODULA-2—~Software Engi-
neering with Modula-2,
Atlanta, GA. See February
20-22 for details. April 3-5

® COMMUNICATIONS
TECHNOLOGY FOR THE
NONVERBAL—The Fourth
Annual Conference on Com-
munication Technology:
Technology and Nonspeak-
ing Children, Joseph Stokes
Auditorium, Children’s
Hospital of Philadelphia, PA.
Up-to-the-minute information
on the use of technology
with nonverbal children will
be presented. Concurrent
sessions will address on-
going research, computers,
and treatment strategies.
The registration fee is $95.
Contact Joan Bruno,
Children’s Seashore House,
4100 Atlantic Ave., POB
4111, Atlantic City. NJ
08404, (609) 345-5191, ext.
278. April 12-13

® GRAPHICS

Computer Graphics ‘85,
Dallas, TX. Tutorials and
technical sessions on archi-
tectural and engineering
computer graphics, artificial
intelligence, business graph-
ics, and CAD/CAM. Contact
National Computer Graphics
Association, Suite 601, 8401
Arlington Blvd.. Fairfax, VA
22031, (703) 698-9600.
April 14-18

@® OPTICAL STORAGE
INVESTIGATED—The 1985
Materials Research Society:
Symposium D, Golden Gate-
way Holiday Inn, San Fran-
cisco, CA. A mass-storage
technologies symposium in-
(continued)

High performance to cost ratio...

Programming Chips?

Projects develop profitably with development hardware /software from GTEK.

MODEL 7956 ..................

(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 &
27128A chips. It will also program
single chip processors.

MODEIL 7228 - $599

This model has all the features
of Model 7128, plus Intelligent
Programming Algorithims. It
supports the newest devices
available through 512Kbits;
grams 6x as fast as standard
algorithims. Programs the 2764 in
one minute! Supports Intel 2764A
& 27128A chips. qports
Tektronics, Intel, Motorola and
other formats.

EPROM & PAL

PROGRAMMERS

—These features are standard from GTEK—
Compatible with all RS232 serial interface parts ® Auto select baud rate ® With ar without hand-
shaking * Bidirectional Xon/Xoff ¢ CTYDTR supparted © Read pin compatible ROMS © No per
sonality modules ¢ Intel, Motarola, MCS86 Hex farmats ¢ Spiit facility for 16 bit data paths e
Read, program, formatted list commands ¢ Interrupt driven — program and verify real time while
sending data ® Program single byte, block, or whole EPROM e Intelligent diagnostics discern bad
and/or erasable EPROM * Verify erasure and compare commands ¢ Busy light ® Complete with
Textool zero insertion force 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. Has non-volatile
memory. It operates stand alone
or via RS232.

MODEL 7316 Pal Programmer
Programs Series 20 PALs. Built-in PALASM compiler.

DEVICES SUPPORTED

by GTEK's EPROM Programmers
NMOS CMOS EEPROM

2508 68764 27C16 5213 12816A
2516 8755 27C16H 5213H 12817A
2532 5133 27C32H 52B13
2564 5143 27C64 X2816
68766 27C256 48016

UTILITY PACKAGES

GTEK's PGX Utility Packages will allow you to specify a range of addresses to
send to the proFrammer verify erasure and/or set the EPROM type. The PGX Utili-
ty Package includes GHEX, a utility used to generate an Intel HEX 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
mxcroFrocessors They are available for CPM and MSDOS computers. When order-
ing, please specify processor and computer types.

ACCESSORIES

MODEL 7128 - $129
This model has the highest
performance-to-price-ratio of any
unit. This is GT£‘K 's most popular
unit! It supports the newest
devices available through
256Kbits.

NMOS

2758 2764A
2716 27128
2732 27128A
2732A 27256
2764 27512

MPU'S
8748  8741H
8748H 8744
8749H 8751
8741 68705
8742H

Model 7128-L1, L2, L2A .. XASM (for MSDOS) ............ $250.
... (OEM Quantlty) $259. U/V Eraser DE4 $ 80.

Model 7128-24 . . $329. RS232 Cables . $ 30.
Cross Assemblers . .. $200 8751 Adapter . §174.
. 8755 Adapter ...... ... $135.

PGX Utilities .. Call for pricing 48 Family Adapter .............. $ 98.
PALX .. 5 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.
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When You Want The BesE, Call...

nbs..

National Business Software and Supplies

FLIGHT SIMULATOR
MULTIPLAN

DESK ORGANIZER
BANKSTREET WRITER

S 35

125
CALL
CALL

MULTIMATE $285
PFS FILE 89
PFS REPORT 79
PFS WRITE 89
SYMPHONY CALL  MacFORTH
LOTUS 1+2-3 CALL  PROKEY
TURBO GIFT PACK 72 PROKEY30
WORDSTAR 229  NORTON UTILITIES
SIDEKICK 35  RBASE 4000

TEAC #55-B DRIVES FOR IBM PC

& COMPATIBLES DS/DD s139

Ribbons and Printwheels
EPSON-OKIDATA-NEC-DIABLO, ETC.
call for prices

(602)967-5681

500 W. Broadway, Ste, 116
Tempe, AZ 85282

VISA

MasterCard

No cash refunds —all sales finat. 20% restocking fee. Add $5 for credit card
purchases. AZ residents add 6%. Prices subject to change. product subject to
availability. Attow two weeks for personal/company checks to clear. All items are.
new with manufacturer’s warranty. Software not warranted tor suitability of pur-

pose. Shipping and handling add $5 per order. Minimum order $50. 184
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vestigating optical data
storage. Contact D. H.
Davies, Symposium Co-Chair,
3M. 420 North Bernardo
Ave., Mountain View, CA
94043. April 15-18

® INDUSTRIAL SOFTWARE
EXPO~--The Second
CIMCOM: Industrial Soft-
ware Conference & Exposi-
tion, Disneyland Hotel,
Anaheim, CA. Contact Com-
puter and Automated Sys-
tems Association of the
Society of Manufacturing
Engineers, One SME Dr.,
POB 930, Dearborn, Ml
48121, (313) 271-1500.
April 16-18

® TRAINING AND
TECHNOLOGY—The Third
Annual Technology in Train-
ing and Education (TITE)
Conference, Antler's Hotel,
Colorado Springs, CO. A
conference designed to
facilitate the interchange of
ideas and to explore ways
that computers and tech-
nology can be applied to
education and training.
Contact Lt. Colonel McCann,
1985 TITE Conference,
USAFA/DFSR, USAF
Academy, Colorado Springs,
CO 80840-5751, (303)
472-4195. April 16-19

® NETWORK CONTROL
AND MANAGEMENT—Net-
work Management/Technical
Control, Marriott Copley
Place, Boston, MA. Diag-
nostic and test instruments
will be among the products
displayed. Contact Louise
Myerow, CW/Conference
Management Group, 375
Cochituate Rd., POB 880,
Framingham, MA 01701,
(800) 225-4698; in Massa-
chusetts, (617) 879-0700.
April 18-19

® PATIENT CARE AND
COMPUTERS—The Second
Annual Physicians and Com-
puters: Applications in Pa-
tient Care, Las Vegas Hilton,
NV. This conference ad-
dresses the concerns of

doctors, nurses, dietitians,
pharmacists, administrators.
and medical record adminis-
trators. Contact Beverly .
Johnson, University of
Southern California School
of Medicine, Postgraduate
Division, 2025 Zonal Ave.
KAM 318, Los Angeles, CA
90033, (213) 224-7051.
April 19-21

® COMPUTER FESTIVAL
The Tenth Annual Trenton
Computer Festival, Trenton
State College, Trenton, NJ.
Highlights talks. tutorials,
user-group activities, ex-
hibits, computer-graphics
theater, games, and a
50-acre outdoor electronics
flea market. Contact Ms.
Marilyn Hughes, Trenton
State College, Hillwood
Lakes CN 550, Trenton, NJ
08625, (609) 771-2487.
April 20~-21

® AIDS FOR EDUCATORS
AEDS/ECOOQ '85: The
Twenty-Third Annual Con-
vention of the Association
for Educational Data Sys-
tems (AEDS), Hilton Har-
bour Castle. Toronto,
Ontario. The theme is
“Computing Knows No
Borders.” Contact AEDS/
ECOO '85, c/o OISE, 252
Bloor St. W, Toronto,
Ontario M5S 1V6, Canada.
In the U.S., AEDS/ECOO
‘85, 1201 16th St. NW,
Washington, DC 20036.
April 21-27

® SPEECH IN FOCUS
Speech Tech ‘85, Vista In-
ternational Hotel, World
Trade Center, New York
City. Speakers and ex-
hibitors will focus on voice
synthesis and recognition.
Registration is $195. Contact
Media Dimensions Inc., POB
1121 Gracie Station, New
York, NY 10028, (212)
772-7068 or 680-6451.

April 22-24

® PUBLIC NETWORK
OPERATIONS—X.25 and
(continued)
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NEVADA

Dlskette
$

Manual

NEVADA

FORTRAN.

DISKETTE & MANUAL

| $29.95
(FORTRAN IV) with some

1977 level features. Advanced features inctude: IF ... THEN ... ELSE
statement; COPY (include); CHAINing with COMMON; and TRACE
debugging. Package includes a diskette, 214-page manual and 5
sample programs. Included also is an 8080 assembler. Requires 48K

Nevada FORTRAN is based upon
the ANSI-66 standards

29°

COBOL.

DISKETTE & MANUAL

( $29.95
popular features. Powerful fevel 2

features include: compound conditionals and full CALL CANCEL.
This software package includes a diskette, 165-page manual, plenty
of examples and 16 complete COBOL source code programs.

Nevada COBOL, based upon the

NEVADA )

BASIC .

DISKETTE & MANUAL

$29.95
develop programs for 1/10 the cost

of a comparable BASIC interpreter. What's more, Nevada BASIC has
full Matrix operations, Single- and Multi-Line functions, and BCD
math (no round-off errors). You get a diskette and a 220-page manual.

With the built-in, full-screen

NEVADA

PASCAL

DISKETTE & MANUAL
14-Digit precision; BCD math (no

( $29.95 |
round-off errors); Floating point

+ 63 -64; TRACE debugging; Arrays up to 8 dimensions; 64K strings;
External procedures; and Dynamic Module loading. You get a
diskette and a 184-page manual. Requires 60K RAM and one disk

Advanced features include:

Requires 48K RAM.

NEVADA

PILOT.

DISKETTE & MANUAL

| $29.95 |
creator, meets and exceeds all

PILOT-73 standards. See the review in January 1983 MICROCOMPU-
TING. This package inciudes a diskette, 131-page manual, and 10
useful sample programs.

WHY WAIT? ORDER YOURS TODAY!
Satisfaction guaranteed—or your money back. If for any reason
you're not completely satisfied, just return the package—in good
condition—with the sealed diskette unopened, within 15 days and
we'll refund your money.

Checks must be in U.S. Dollars

and drawn on a U.S. Bank.
California deliveries add 6 % or
6.5% sales tax.

SHIPPING AND HANDLING FEES: Add $4.00 for the first package or
manual and $2.00 each additionai. OVERSEAS: Add $15.00 for the
first package or manual and $5.00 each additional. COD’s: Add
$4.00.

"Since 1977

ELLIS COMPUTING "

Nevada PILOT, written by Prof.

WE WELCOME C.0.D.’s

(415) 753-0186

3917 Noriega Street
San Francisco, CA 94122

ELLIS COMPUTING, INC.

drive with at least 90K storage.

NEVADA

EDIT.

DISKETTE & MANUAL

| $29.95
designed specifically for computer

program text preparation. Nevada EDIT is completely user-change-
able, can be configured to almost any terminal and takes up only
12K of disk space. This package includes a diskette and 59-page
manuai.

ALSO AVAILABLE:

Nevada EDIT, a fuil-screen,

o [EXTRAUMANWYALS . . sosms. LRty o 58 S0 dos +. 10 vl $14.95
« COBOL Application Packages, Book1.................... $ 9.95
e BIG PRINT- DI~ 5 . ey - S Py - - Nrrsnir s s oinh $19.95

The CP/M Operating System, an 8080, 8085, or Z-80 (8-Bit) micropro-
cessor, and 32K RAM are required, unless otherwise stated above.

WHEN YOU ORDER, PLEASE SPECIFY ONE OF THE
FOLLOWING DISKETTE FORMATS:

[ 8" SSSD (Standard CP/M IBM 3740) [0 Kaypro Double Density (NCR)

5%" Diskettes for: ] Micropotis Mod (1

O Access/Actrix [0 NEC PC 8001

O Apple CP/M 0 North Star Double Density

0O DECVT180 ] North Star Single Density

[0 DEC Rainbow [0 Osborne Single Density

O Epson QX-10 [ Sanyo 1000, 1050

[3 Heath Hard Sector (Z-89) [ Superbrain DD DOS 3.X

O Heath Soft Sector (512 byte sec)
(Z2-90, Z-100) O Televideo

O 1BM-PC (Requires Z-80, {3 TRS-80 Model 1 (Base O Mapper)
Baby Blue il Card) O Xerox 820 Single Density

CP/M is a registered irademark ot Digital Research, Inc, Microsoft is a registered trademark of Microsoft
Cotp. TRS-801is a registered trademark of Tandy Corp. Apple Il is a trademark of Apple Computer, Inc.
Osborne is a registered k of Osborne g Corp. Xerox 820 is a trademark of Xerox Corp.
Kaypro s a trademark of Non-linear Sys. Meath/Zenithis a trademark of Heath Corp. IBM s a registered
trademark ol Internationat Business Machines, Corp. Nevada BASIC, Nevada CO OL Nevada FOR-
TRAN, Nevada PILOT, Nevada EDIT, Nevada PASCAL and Ellis Computing are trademarks of Eflis Com-

puting, Inc. & 1984 Ellis Computing, Inc
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Inquiry 85 for Dealers. Inquiry 86 for End-Users.

BEFORE YOU BUY
CABLE ASSEMBLIES,

Heavy guage
underhood
shield

Gold plated pins

22 AWG
twisted
conductors

P.D.T.
underhood

22 AWG Strain reliever
twisted conductors
™~ Aluminex

2mm PVC cover ——»" Shield

CHECK UNDER THE HOOD!

DATA SPEC™ cable assemblies are the very best. Each
cable is fully shielded to exceed FCC EMI/RFI emission
requirements. The unique P.D.T. technique, introduced by
DATA SPEC™ and employed beneath the hood shield,
insures maximum integrity under the most adverse
conditions. DATA SPEC™ has interface cables for all your
requirements: Printers, Modems, Monitors, Disk Drives,
and much more. And all DATA SPEC™ cable assemblies
carry a lifetime warranty. Insist on DATA SPEC™ cablesin
the bright orange package. Available at better computer
dealers everywhere. For more information, call or write:

WERUCACOPLECE.

A Qivision of Alliance Research Corporation

20120 Plummer Street « Chatswarth, CA 91311 « (818) 993-1202

Copynght © 1984 by Alliance Research Corporation Patent PND.

dBASE II

with 65,000 memory variables,
arrays, 8087 support, high-speed
math functions, windows,
animation, full syntax checking!

Impossible?
Not anymore!

... with GRYPHON
Microproducts’ dBASE I
“add-ins”. For PC/ MS-DOS.
Wirite or call for details.

GRYPHON,
microproducts

P.0O. BOX 6543 SILVER SPRING, MO. 20906
{301)946-2585
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Packet Switching Networks,
Atlanta, GA. This course

| covers the internal opera-

tions of a packet-switching
network and its implementa-
tion. The fee is $795. Con-
tact Elaine Hadden
Nicholas. Department of
Continuing Education,
Georgia Institute of Tech-
nology. Atlanta, GA 30332-
0385, (404) 894-2547.

April 23-25

® TRADE SHOW
CONFERENCE—Electro/85
and Mini/Micro North-
east-85. New York City.
Topics: artificial intelligence,
communications and net-

works, consumer electronics.

high-density data storage.
and personal computing.
Contact Electronic Conven-
tions Management, 8110
Airport Blvd., Los Angeles,
CA 90045, (213) 772-2965.
April 23-25

® COMPUTER APPLI-
CATIONS EXPLORED
Perscomp '85. Sofia.
Bulgaria. An international
conference on the applica-
tions of personal computers
and the problems en-
countered in using them.
Contact Dr. Marcel Israel,
Bulgarian Academy of
Sciences, Institute of In-
dustrial Cybernetics and
Robotics. 1113 Sofia, Acad.
G. Bonchev St., Bl. 12
Bulgaria: tel: 72-46-98;
Telex: 22836 ITKR BG

April 23-26

| @ MICROS IN EMPIRE

STATE—The Fourth Annuaf
New York Computer Show
and Software Exposition,
Nassau County Coliseum,
Uniondale, NY. Contact Ann
Katcef, CompuShows, POB
3315, Annapolis, MD 21403,
(800) 368-2066; in Annap-
olis. (301) 263-8044: in
Baltimore, (301) 269-7694;
in the District of Columbia,
(202) 261-1047. April 25-28

® VIRGINIA COMPUTING
The Fourth Annual Virginia

Computer Show and Soft-
ware Exposition, Pavilion,
Virginia Beach, VA. Contact
Ann Katcef, CompuShows,
POB 3315, Annapolis, MD
21403, (800) 368-2066:; in
Annapolis, (301) 263-8044;
in Baltimore, {301} 269-
7694; in the District of
Columbia, {202) 261-1047.
April 25-28

® EQUIPMENT SALE
Produx 2000: Wholesale
Expo ‘85, Civic Center,
Philadelphia, PA. Contact
Vertical Marketing Corp..
POB 557, Bala Cynwyd. PA
19004, (800) 523-3882; in
Pennsylvania, (215)
457-2303. April 26-28

® C FOR ENGINEERS

C Programming for Engi-
neers, University of
Michigan, Dearborn. A short
course and workshop. Con-
tact Professor R. E. Little,
University of Michigan, 4901
Evergreen Rd., Dearborn, MI
48128. (313) 593-5241.

April 29-May 3

® COMMERCIAL Al,
HIGHTECH CONFERENCE
Al '85: Artificial Intelligence
and Advanced Computer
Technology Conference/Ex-
hibition, Convention Center,
Long Beach, CA. Technical
sessions, panel discussions,
and product displays are
planned. Contact Tower Con-
ference Management Co.,
331 West Wesley St.,
Wheaton, IL 60187, (312)
668-8100. April 30-May 2

® MEETING ON LINE
National Online Meeting,
Sheraton Centre Hotel, New
York City. Formal paper pre-
sentations. product review
sessions, exhibits, and
special workshops and
seminars transmitted via
satellite. Contact Thomas
Hogan. National Online
Meeting, Learned Informa-
tion Inc.. 143 Old Marlton
Pike, Medford, Nj 08055.
(609) 654-6266.

April 30-May 28



INSTANT LA

WITH STANDARD MICROSYSTEMS’ NEW ARCNET-PC, ARCNET-S100 OR
ARCNET-LINK, YOU CAN CREATE YOUR OWN LOCAL AREA NETWORK.

The world’s first single-chip local area network controller established
Standard Microsystems as a leader in networking technology. Now we're
devoting our technical expertise 1o bring you revolutionary LAN board prod-
ucts, too.

Our ARCNET-PC board inferconnects up to 255 IBM*-type personal com-
puters, permitting them 1o share
disk files and printer resources

4 4 ..
ARCNET-LINK % e 1]
et o 3 e
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at an extremely efficient  “

2.5 Megabit data rate.

The ARCNET-S100 board links up to 255 S100 computer systems, providing
the $100 computer user with a high performance local area network.

The ARCNET-LINK is a self-contained unit that provides a simplified inter-
face between equipment with a programmable asynchronous RS-232 port
and an ARCNET® local area network,

All three products incorporate SMC's industry-standard MOS/VLS| local area
network chip set to give you a totally integrated and cost-effective LAN solution.
Software available from Standard Microsystems and others provides increased
capability for your networking applications. Standard Microsystems Corpora-
tion, 35 Marcus Boulevard, Hauppauge, NY 11788. (516) 273-3100.

STANDARD MICROSYSTEMS

IBM® is a frademark of the International Business Machines Corporation, f
ARCNET® s a trademark of the Datapoint Corporation.
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CIARCIAS CIRCUIT CELLAR:
BuiLD A SERIAL EPROM PROGRAMMER
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THIS MONTH BYTE presents a variety of features including two product
previews.

Developed under the name “Pisces.” Hewlett-Packard's Integral Personal
Computer includes UNIX System Il in a transportable package. This product
preview by Phillip Robinson, technical editor on our West Coast staff, takes
an introductory lock at the Integral, its major subassemblies, and its capabilities
and limitations. The Integral uses a built-in electroluminescent flat screen and
ink-jet printer, but the big news is its incorporation of UNIX in ROM.

The Macintosh continues to provoke lots of love/hate feelings. To bolster
its attractiveness to business environments, Apple introduced AppleTalk, a
local-area network, and the first two in a series of peripherals designed to
be networked. AppleTalk, previewed this month by John Markoff and Phillip
Robinson, is a departure from what we often consider fundamental to a local-
area network concept. With only a printer and file server currently available,
AppleTalk is an interesting approach.

It you are ready to commit your code to EPROM but don’t have access to
an EPROM programmer, or if you would like to learn more about the pro-
cess, read Ciarcia's Circuit Cellar. This month, Steve shows us how to build
an EPROM programmer inexpensively. This unit attaches to your computer’s
serial port and uses your computer's intelligence. It is also fully documented
and is easily expandable to work with future EPROM designs.

Translating programs among various languages (or even between two
languages) is a wonderful concept but generally difficult to implement. In “C
to Pascal.” Ted Carnevale describes some of the conventional approaches and
problems he discovered while trying to move a graphics subroutine library
in C to a Pascal environment. He also provides us with a program that makes
the process less tedious.

The theme of the March 1984 BYTE was simulation, an intriguing topic once
relegated only to rooms full of computers. While microcomputers really can't
compete with the fast, large-scale simulations that run on the CRAY-1 and other
supercomputers, Don Stauffer uses a microcomputer to “Simulate a Servo
System.” using an electronic weighing scale as an example of servo-system
simulation.

Jeffrey L. Star also capitalizes on the power of the microcomputer in his
article “Introduction to Image Processing.” While commercial broadcast televi-
sion limits gray-scale reproduction to about 12 levels and human vision covers
a restricted spectrum, image-processing systems usually can deal with at least
32 gray levels and over 16 million unique colors. And. interestingly, there are
a couple of image-processing programs available for microcomputers.

—Gene Smarte, Managing Editor

FEBRUARY 1985 « BYTE 97



TH

E HP INT
PERSONAL COMPUTER

FGRAL

BY PHILLIP ROBINSON

A new all-in-one
system makes
UNIX
truly portable

he Hewlett-Packard In-

tegral Personal Computer

is a complete, transport-

able computer system
designed around UNIX (System III).
(See photo 1.) With the UNIX kernel
in ROM (read-only memory), an elec-
troluminescent (EL) flat screen,
a 3%-inch floppy-disk drive, a built-in ink-jet printer, and
Hewlett-Packard's Personal Applications Manager (PAM),
the Integral is a marvel of advanced personal computing
technology.

HISTORY

A big team worked on the Integral, which, during devel-
opment, was known by the name "'Pisces.” Some of the
team’s members [ met were Jon Brewster (user interface),
Ray Fajardo (software), Tim Williams (section manager),
Doug Collins (hardware manager). and Andy Rood (oper-
ating system).

While the hardware development of the Integral began
in the fall of 1982, the software development had begun
a year earlier. In fact, several projects were merged to
come up with the Integral. The original design called for
desktop functions in a transportable box: 80 characters
by 25 lines on the display, a full-size printer (not ther-
mal), and a real keyboard. When the project began. many
of the elements that would meet those requirements
didn't exist. To assure that those devices would be ready
in time, Hewlett-Packard (HP) had to get intimately in-
volved in the particular technologies. For example, HP
decided early on to use an EL screen and an ink-jet
printer. At the time, EL technology was in its infancy and
HP had to become a major factor in the EL marketplace.

BRASS TACKS

The Integral’s logic board is a generic
68000 8-MHz system supplemented
by a few special fillips: a memory
mapper for UNIX and a proprietary
graphics chip. The 68451 MMU (mem-
ory-management unit) chip wasn't

98 BYTE * FEBRUARY 1985
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Editor’s note: The following is a BYTE
product preview. It is not a review. We
provide an advance look at this new
product because we feel it is signifi-
cant. A complete review will follow in

a subsequent issue.
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used for memory mapping because
it slows the memory cycle quite a
bit—it would reside between the pro-
cessor and RAM (random-access
read/write memory). Instead, only the
top address bits are mapped, and
while that mapping is going on, the
lower-half addressing of the RAM also
is proceeding. This leaves the RAM's speed unaffected
while still giving reasonable page sizes.

The RAM comes as a standard 512K bytes (with 32K
more for the display) made up of 256K by 1 bit DRAMs
(dynamic RAMs) with no parity chips. You can purchase
256K and 512K RAM boards separately and insert them
into the Integral’s two internal slots. By using extender
boxes (which plug into one of the slots, sit underneath
the Integral. and provide five slots) you can have up to
5.5 megabytes of RAM. When the [-megabyte RAM cards
become available (soon after introduction) you'll be able
to use the full logical RAM space of 7.5 megabytes. The
Integral also has 256K bytes of ROM, which holds the
operating system. I'll discuss the Integral's ROM a little
more in the UNIX section that follows.

The custom graphics processing unit (GPU) chip was
designed and made by HP in Corvallis, Oregon. Accord-
ing to Jon Brewster, a lot of effort went into the chip,
which handles window scrolling, window moves, line
drawing, and soft character fonts. The GPU is a big chip:
it has a 16-bit ALU (arithmetic logic unit), a 16-bit data
path, and a barrel shifter.

The engineering and a nearly silent fan enable the
Integral to work in some severe environments—up to
40 degrees centigrade and 80 percent humidity. (The
humidity limit is 95 percent without the disks, which
are the most susceptible to moisture
problems.) According to HP. some of
the humidity testing involved just tak-
ing the machine outside—remember,

(continued)
Phillip Robinson is a senior technical editor
at BYTE. He may be contact at 1000 Elwell
Court, Palo Alto, CA 94303.

PHOTOGRAPHED BY PAUL AVIS
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Photo 2:
HP's Personal Applications Manager (PAM) and Calculator.
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this was all done in moist Oregon.

NO FEATHERWEIGHT

HP says that the Integral is the only
complete product around (i.e, with
both a full screen and a printer) that
you can really carry and that will fit
under airline seats or in overhead
racks. Regardless, this machine definitely remains in the
transportable category. It is smaller than other transport-
ables—such as the Kaypro—but still weighs 27 pounds.

RELIABILITY

I asked what sort of reliability the Integral will have when
it is actually carted around. “You'd be amazed.” replied
an HP spokesperson, who recited numerous tests with
glee. For instance, in one test they dropped the system
from a meter up: it sustained some cosmetic damage
but still ran (although that isn't guaranteed). When some-
thing did break during testing, HP made the necessary
changes to the components or case. Further testing in-
cluded vibrating the system, checking for condensation,
and giving prototypes to marketing people.

Another ramification of this reliability obsession is that
HP won't soon introduce a hard-disk version of the In-
tegral. Though HP engineers admittedly had considered
the possibility, it seems they don't trust the ruggedness
of the hard disks they've seen. Beyond that, the design
team believes that RAM disks and ROM-based operat-
ing systems give hard-disk performance without the
problems.

SERVICE

Service for the Integral will be available through dealers
or HP. with the standard 90-day warranty offered in the
US. Because of different legal requirements, the warranty
period will be one year in Europe. You will also be able
to purchase extended service agreements.

/O CAPABILITIES
The Integral has only a single port on
the back. an HPIB (Hewlett-Packard In-

BYTE < FEBRUARY 1985
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In one test,
HP dropped the
Integral from a meter
up. It still ran.
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terface Bus) socket. If you need more
/O (input/output) capabilities you
have to put 1/0 boards in the slots (for
example, an RS-232C card, which
should be immediately available).

Another form of 1/0 is provided by
the keyboard and mouse sockets.
These sockets are called Human Inter-
face Loop (HIL) ports and can handle other devices, such
as graphics tablets. Hewlett-Packard has standardized the
protocol for these ports throughout many of its wide
range of products.

DISPLAY

The Integral’s electroluminescent, flat-screen display is
a centerpiece. Although the display isn't manufactured
at HP. the HP engineers worked closely with the vendor
to assure readability and reliability. In fact, each time |
talked to an HP engineer | was assured that the “slight
shadowing” on the prototype screen had been corrected.
Unfortunately, | never saw the shadow. Maybe eyes
trained on LCDs (liquid-crystal displays) aren’t yet ready
to analyze an EL flat-screen critically. The screen is also
fast—with no phosphors to fade, it could be faster than
a CRT (cathode-ray tube). The only color choice is amber.

With 512 by 255 pixels in an area 8 inches wide and
4 inches tall, the Integral screen is twice the size of the
Grid Compass screen—the only other well-known exam-
ple of an EL on a microcomputer. Because the screen
is so thin, the Integral could probably be the shallowest
system you have ever put on a desk. While transportables
of the Osborne and Kaypro variety have to be unbut-
toned and then tilted over, taking up much of the depth
of a desk, the Integral retains its standing position, with
only the keyboard folding down to occupy writing space.

An EL display is clearer than a CRT because there's
no focus problem. As project manager Tim Williams
noted dryly, "If a dot lights up. a dot lights up.”

The Integral has a variety of fonts and a font editor
that lets you create your own. An antireflective coating
and a circular polarizer for glare
reduction combine to improve your



Photo 3:
PAM., with HP's MemoMaker
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KEYBOARD
The Integral's low-profile keyboard
(photo 4) is a compact adaptation of
a new HP standard keyboard that will
be used with portables, desktops, and
terminals. The keyboard has com-
pletely soft mapping because it will be used in a number
of countries: the Corvallis division of HP gets half of its
business from outside the United States, so German,
French, Spanish, and British versions of the Integral also
were set for introduction in January. Another effect of
European sales is that the arrangement of the keyboard
{and of other system elements such as the display and
fonts) had to meet European ergonomic standards.
The keyboard consists of a full-size QWERTY layout
with sculpted keys surrounded by special function keys.
My first impression is that the keyboard is not especial-
ly quiet but is fast and easy to type with. The numeric
keypad on the right side is closer to the alphabetic keys
than on many other HP keyboards: the engineers had
to squeeze it inward because of the requirements of por-
tability. The cursor keys are below the numeric keypad.
Several of the numeric keys also have special functions,
which are printed on the keys, such as Insert Line and
Delete Character. The Integral also has: a Select key, used
to shift the active window on the screen; Extend keys,
which, in conjunction with the alphabetic keys, produce
special characters; a Reset/Break key and a Stop key,
placed in the extreme top left to prevent frustrating ac-
cidents; and eight programmable function keys, part of
the standard HP user interface. The bottom lines of the
Integral’s screen display the changing definitions of the
function keys.

MASS STORAGE
The mass-storage capacity of the Integral consists of one
HP-standard, 3%-inch floppy-disk drive with hard-shell
disks that hold 710K bytes each. One of my first reac-
tions to the machine was, “Why is
there only one floppy-disk drive?”
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The Integral PC's

electroluminescent,

flat-screen display is
its centerpiece.
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"One disk is cheaper than two.” says
HP's Andy Rood. "'So the question is:
‘Why two?' "

Normally manufacturers include two
disk drives to provide enough total
storage, separate storage devices
for programs and data, and backup
capability.

According to HP. the Integral’s single floppy-disk drive,
RAM, and ROM meet these needs: the very high den-
sity of the floppy-disk drive provides enough total
storage; the separation of programs and data is ac-
complished partly by the ROM and partly by the RAM
disk; and because the operating system is in ROM in-
stead of on a disk and the RAM of the Integral auto-
matically includes a RAM-disk function, you can put pro-
grams on the RAM disk and data files on the floppy. As
an added benefit, RAM-disk programs run faster than
those on a floppy disk. Finally, the development team
felt that the high-density floppy and the RAM disk made
up a perfectly capable pair of devices for backing up
files. For those reasons, and to save on space and power,
the team decided to leave out a second disk drive.

The use of ROM for the operating system was a big
challenge: UNIX likes to have a disk drive at its disposal.
The HP team had to “"tune” their UNIX so that it didn't
do that. The ROM solution provides that the root file
is on the RAM disk, so when UNIX comes up. the only
file system it presumes to exist is the RAM disk.

You can have more mass storage (externally) if you
want it. Through the Integral's 1/O interface you can use
any of HP's many storage peripherals. All of the software
drivers—such as for a hard disk—are already built in.

THINKJET PRINTER

One of the features that makes the Integral unusually

“integrated” is the built-in ink-jet printer (see "The

Hewlett-Packard ThinkJet Printer” by Mark Haas in the

January BYTE, page 337). The Thinkjet is also a product

of the Corvallis division of Hewlett-Packard and the
Integral team was intimately asso-

(continued)
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Photo 4:
The ntegral Personal Computer's keyboard.
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ciated with its development.

As an ink-jet printer, the ThinkJet is
quiet and fast. The characters it pro-
duces are near letter quality. The

is compatible with
ThinkJet can print in a number of dif- A
ferent fonts and can also handle UNIX SyStem l"» it

black-and-white graphics. The In- :
tegral's keyboard has a Print key that emulates Other VETSIONs.

immediately cues a dump of the screen’s contents to the
Think]et.

One small drawback of the printer’'s placement is that
there is no good place to put the paper—that is, if you
put the pile of blank paper just behind the computer.
the system takes up a lot more room.

The Think]et is generally simple to load and use but
doesn't have a platen knob. Therefore, you have to be
careful not to overrun when using the line-feed and form-
feed buttons.

Although the Integral

flexibility enables

200K boot image.

that a lot of development time was
devoted to making the Integral run
most UNIX software without modi-
fication. The primary goal was System
Il compatibility: a secondary goal was
flexibility. The system can dynamical-
ly configure drivers and make oper-
ating-system patches on the fly, so the

environment is standard yet can be specialized by in-
dependent software vendors. According to HP, HP-UX's

it to emulate Venix, System V, and

other UNIX derivatives. Over 50 utilities, commands, and
standard applications are included with the system.
How hard was it to put UNIX in ROM? "We first did
it the same way we do a disk operating system,” says
Andy Rood. "We just took what would have been our

put it in ROM, and put-a little power-

on preamble that copied it to RAM just as a bootstrap

up for disk” They then embellished the first version by
making the code execute directly from the ROM and
made some flexibility modifications by linking ROM
through RAM jump tables. Any bugs that turn up in the
ROM now can be masked by intercepting and isolating
ROM routines. The kernel is in the ROM and is treated
as another disk device. At the time the machine is
started, the ROM disk—which has both the PAM shell and
the traditional UNIX init process—is configured. The ROM
looks like shared memory for user libraries and pro-
grams. There also is a demon in the background to do
the disk handling. The HP-UX system is supported by
real-time extensions (BCD |binary coded decimal|, HPIL
[Hewlett-Packard Interface Loop|, HPIB, RS-232C, and in-
strumentation 1/0) and device-independent libraries, as
well as HP Technical BASIC.

MOUSE

The Integral's optional mouse is HP's standard two-
button, mechanical contraption that uses a steel ball
beneath a circular palm grip. The plug-in position (on
the left side of the unit) is slightly awkward for a right-
handed user because the cable must run behind the
keyboard. The mouse's left button is called the “click-
ing” button (for selection) and the right is called the
“right” button (for mode changing).

SOFTWARE

The Integral runs HP-UX 2.1, which HP calls a “vanilla”
UNIX environment, and the Personal Applications Man-
ager (photos 2 and 3), HP's operating-environment shell
(see "The HP 150" by Phil Lemmons and Barbara Robert-
son in the October 1983 BYTE, page 36, and "The HP
110" in the June 1984 BYTE, page-111). The Integral’s win-
dows emulate terminals that report back at 9600 bits per
second, have 80 characters by 24 lines, and use normal
escape sequences. As Tim Williams puts it, “We think
the UNIX wave is just beginning. And as the UNIX wave

rolls along we want to roll with it and

help it to grow” Ray Fajardo noted

USER INTERFACE

The Integral’s user interface (windows, graphics, function
keys, and optional mouse) were Jon Brewster's respon-
sibility. He explained that the original reason for windows
was to provide users with more than one interface to
the product. HP had discovered that
even novice users use multitasking
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Photo 5:
The Integral PC with keyboard in place.
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and keep multiple programs on the
display. The windowing system, then,
had to allow novices to do multitask-
ing without worrying about fore-
ground, background, priorities, and
scheduling. Because the mouse was
to be (and is) optional, the windows
had to work well with and without it.
Also, unlike the Macintosh, the Integral allows you to
move windows while they are being updated: windows
are moved by animating a sprite (which resembles a cor-
ner of the window) and positioning it—rather than mov-
ing the entire window. Thus, you can hide windows (they
appear as title lines in the lower left of the display},
stretch them (by choosing a new bottom right corner with
a sprite), move them (by choosing a new top left corner
with a sprite}, and shuffle them (the top window being
the only one with which you can interface directly,
although the others can still be active).

APPLICATIONS

According to HP. a variety of software packages will be
available within 60 days of the Integral’s introduction.
These include Microsoft's Multiplan, Officeware’s Script
and Plan, AshtonTate’'s dBASE I1I, HP's MemoMaker, Data
and Calculator, HP-UX software development tools, and
others.

More software is being developed both at HP's per-
sonal software division and by independent vendors who
have already been alerted to the Integral's introduction.
Also, because of the compatibility of HP Technical BASIC,
many programs for other HP systems, such as Series 200
and 500 products, will immediately run on the Integral.

DOCUMENTATION
Although the documentation | viewed was only in the
draft stage, HP has given plenty of attention to the litera-
ture explaining its system. The documentation is clear
and thorough. Beginners will spend the most time with
the Personal Tutor disk and booklet, a tutorial that takes
an estimated eight hours to fully ab-
sorb, Lessons include use of the

The Integral's user
interface lets you
move, hide, stretch,
and shuffle windows.

mouse, windows, and the organiza-
tion, viewing, printing, and creating of
files. The Integral's documentation
also includes a cartoon booklet that
explains how to set up and start up
the system, and a reference guide. HP
claims that the documentation, user
interface, and PAM will have novices
working on the system within 30 minutes.

PRICE AND CONCLUSIONS

The Integral Personal Computer is priced at $4990 (with
HP-UX. PAM, and HP Windows). Although the price is
high for a single-disk-drive system, the perceived price/
value ratio depends on what class of computer you com-
pare the Integral to. HP would like it to be compared
to the higher-performance (and higher-priced) UNIX
machines, rather than MS-DOS transportables such as
the Compag.

The big question is, who will buy the Integral? Perhaps
business and technical professionals whose require-
ments push the limitations of today's 16-bit MS-DOS
machines. Certainly computer science students and engi-
neers will see many advantages to a complete UNIX
system they can take home. And with the benefits of
multitasking, HP may pull in more people: imagine hav-
ing several data-communications cards, each hooked to
a different electronic information service, and all com-
municating while you work on a spreadsheet and a word
processor.

The HP Integral Personal Computer's advantages in-
clude: state-of-the-art technology; the “everything you
need in one box” design; engineering that looks ab-
solutely solid, and a multitasking environment—all from
a company with a great engineering track record. On the
minus side: the list of software available for the Integral
PC is short, and the price may be too high. But for those
who need advanced computing power and who want to
cast their votes against the IBM PC and its various com-
patibles, the HP Integral Personal Computer may be the
best argument yet for biting the bullet
and switching to UNIX. m.
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CIA-RCIAS CIRCUIT CELLAR

BUILD A

SERIAL

EPROM

PROGRAMMER

BY STEVE CIARCIA

An inexpensive way to put
your programs on a chip

Over the years, many ar-
ticles have been pub-
lished on programming
EPROMSs (erasable pro-
grammable read-only
memories). The number
of articles alone indicates
the value of an EPROM programmer and
the interest expressed in the subject. True-
blooded computer experimenters consider
an EPROM programmer as essential a tool
as a soldering iron and a DVM (digital
voltmeter).

Most EPROM programmers designed for
personal computers are implemented as
bus-dependent 1/O (input/output) peripheral
cards that use computer-specific, machine-
language driver programs. By eliminating
the need for an enclosure and using the
system power supply. a relatively cost-
effective unit can be produced. Unfor-
tunately, if | designed such a unit, it prob-
ably wouldn't be for the computer you own.

For computer users who don't have ex-
pansion buses or who want their EPROM
programmer to be transportable between
systems, the only alternative is a stand-
alone EPROM programmer attached to a
serial port (much like a modem). Making it
a separate peripheral device, however,
necessarily increases its cost. In fact, exter-
nal serial-port EPROM programmers are fre-
quently two or three times the cost of

board-level units.

A certain portion of the cost is due to its
separate power supply and enclosure, but
most of the expense is attributed to the
features that manufacturers generally incor-
porate in the devices. The majority of stand-
alone serial-connected programmers are, in
fact, designed as intelligent EPROM pro-
grammers that have the basic processing
power and memory of whole computers. |
have taken this approach on previous
designs. Such devices perform well and re-
quire little assistance from the host system
beyond the data to be programmed.

This time I'm approaching the problem
differently. I've decided to keep it simple
and design the most universally applicable
and cost-effective programmer that | can.

The latest Circuit Cellar EPROM program-
mer is a serial-port programmer that has the
speed of a turtle, the intelligence of the
mightiest computer (that is, it has absolutely
no smarts of its own), and is as functional
as a doorstop between uses. On the posi-
tive side, it's fully documented. universally
applicable, and easily expandable to ac-

(continued)

Steve Ciarcia (pronounced “see-ARE-see-ah”) is an elec-
tronics engineer and computer consultant with experience
in process control, digital design. nuclear instrumenta-
tion, and product development. He is the author of
several books about electronics. You can write to him
at POB 582, Glastonbury, CT 06033.
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commodate future EPROM types.

The serial-port programmer can be
operated from almost any system with
a serial port. The driver software is
written completely in BASIC with no
machine-language routines. The
serial-port programmer offers all the
hardware features to program 2716,
2732, 2732A, 2764, and 27128
EPROMS through a serial port, in-
cluding: RS-232C compatibility, no
handshaking necessary, internal
power supplies, jumper-selectable
EPROM types, and jumper-selectable
data rates.

The BASIC-language driver program
included offers features such as:

* menu-driven operation using single
keystrokes

® 3 help routine that can be called at
any time

e single-byte or burst-write modes
¢ read or copy EPROM

e optional programming from a disk
file

e verify after write

e verify EPROM erasure

e screen-dump routines by page or
byte

® single-stepping mode
e software-controlled
mode select

e BASIC driver that can be user-
modified

read/write

REVIEWING EPROM BAsIcs

A personal computer, even in its
minimum configuration, always con-
tains some user-programmable mem-

ory or RAM (random-access read/
write memory), usually in the form of
semiconductor-memory integrated
circuits. This memory can contain
both programs and data and can be
read or modified as needed.

Any of several kinds of electronic
components can function as bit-
storage elements in this kind of mem-
ory. TTL (transistor-transistor logic)
type-7474 flip-flops, bistable relays, or
tiny ferrite toroids (memory cores) are
suitable, but they all cost too much,
are hard to use, and have other dis-
advantages.

in personal computer and other
microprocessor-based applications,
the most cost-effective memory is
made from MOS (metal-oxide semi-
conductor) 1Cs (integrated circuits).
Unfortunately, data stored in these
semiconductor RAMs is volatile.
When the power is turned off the
data is lost. Many ways of dealing with
this problem have been devised, with
essential programs and data usually
stored in some nonvolatile medium.

In most computer systems, some
data or programs are stored in non-
volatile ROM (read-only memory). A
semiconductor ROM can be random-
ly accessed for reading in the same
manner as the volatile memory, but
the data in the ROM is permanent. In
a mask-programmed ROM, the data
that can be read is determined dur-
ing the manufacturing process. When-
ever power is supplied to the ROM,
this permanent data (or program) is
available. In small computer systems,

= — 1
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Figure 1: Pinouts of the 2716 and 2764 EPROM:s.
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ROM is chiefly used to contain
operating systems and/or BASIC
interpreters—programs that don't
need to be changed.

Another type of ROM is the PROM
(programmable read-only memory). A
PROM component is delivered con-
taining no data. The user decides
what data it should contain and per-
manently programs it with a special
programming device. Once initially
programmed, PROMs exhibit the
characteristics of mask-programmed
ROMSs. You might label such PROMs
as write-once memories.

The EPROM., which is ultraviolet-
light-erasable, is a compromise be-
tween the write-once kind of PROM
and the volatile memory. You can
think of the EPROM as a read-mostly
memory, used in read-only mode
most of the time but occasionally
erased and reprogrammed as neces-
sary. The EPROM is erased by expos-
ing the silicon chip to ultraviolet light
at a wavelength of 2537 angstroms.
Conveniently, most EPROM chips are
packaged in an enclosure with a trans-
parent quartz window.

How AN EPROM WORKS
EPROMs store data bits in cells
formed from stored-charge FAMOS
(floating-gate avalanche-injection
metal-oxide semiconductor) tran-
sistors. Such transistors are similar to
positive-channel silicon-gate field-
effect transistors, but they have two
gates. The lower or floating gate is com-
pletely surrounded by an insulator
layer of silicon dioxide; the upper con-
trol or select gate is connected to ex-
ternal circuitry.

The amount of electric charge
stored on the floating gate determines
whether the bit cell containsa 1 or a
0. Charged cells are read as Os; un-
charged cells are read as is. When the
EPROM chip comes from the factory,
all bit locations are cleared of charge
and are read as logic Is: each byte
contains hexadecimal FF.

When a given bit cell is to be
burned from a | to a 0. a current is
passed through the transistor's chan-
nel from the source to the gate. (The
electrons, of course, move the op-
posite way.) At the same time a
relatively high voltage potential is
placed on the transistor's upper select
gate, creating a strong electric field
within the layers of semiconductor

(continued)
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material. (This is the function of the
+21- or +25wolt |V| V,, charging
potential applied to the EPROM.) In
the presence of this strong electric
field, some of the electrons passing
through the source-drain channel gain
enough energy to tunnel through the
insulating layer that normally isolates
the floating gate. As the tunneling
electrons accumulate on the floating
gate, the gate takes on a negative
charge, which makes the cell contain
ao.

When data is to be erased from the
chip, it is exposed to ultraviolet light,
which contains photons of relatively
high energy. The incident photons ex-

cite the electrons on the floating gate
to sufficiently high energy states that
they can tunnel back through the in-
sulating layer, removing the charge
from the gate and returning the cell
to the | state.

The 2700 family of EPROMs con-
tains bit-storage cells configured as in-
dividually addressable bytes. This
organization is often called "2K by 8"
for a 2716 or "8K by 8" for a 2764.
Figure 1 shows the 2716 and 2764.
The completely static operation of
these devices requires no clock
signals. The primary operating modes
include read, standby. and program
(program-inhibit and program-verify

IC1-25

4
& 3— 1c8 -3
(OPTIONAL)

Table 1: Power supply and ground pin numbers for figures 2 and 3.
IC Number Type Ground 5V 12V -12V
IC1 AY3-1015 pin 3 pin 1
IC2 7415175 pin 8 pin 16
1C34,5 741.5374 pin 10 pin 20
IC6 741500 pin 7 pin 14
IC7 741514 pin 7 pin 14
IC8 NES55 pin 1 pin 8
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IC10 MC1488 pin 7 | pin 14 pin 1
IC11 MC1489 pin 7 pin 14
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Figure 3: Serial interface and data-rate generator.
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modes are important primarily in
high-volume applications).

Control inputs are used to select the
chip and configure it for one of these
operating modes. In the program
mode, particular bit cells are induced
to contain O values. Both 1s and Os are
present in the data word presented
on the data lines, but only the
presence of a 0 causes action to take
place. To program the 2716 EPROM,
the V,, input is made +25 V and the
QE input is at a high TTL level. Then,
the TTL-level data to be programmed
for a specific address is set up on the
2716's data lines, and the address is
set up on address lines AO through
Al10. After a setup time of at least 2
microseconds (us), a high TTL-level
programming pulse 50 milliseconds
(ms) long is applied to the CE/PGM in-
put. Addresses to be programmed
may be specified in any order.

The 50-ms programming pulse must
be applied once for each location to
be programmed (under no circum-
stances should a constant high level
be applied to the CE/PGM input in the
program mode). Repeated 50-ms
pulses to the same location are ac-
ceptable, but any pulse width greater
than 55 ms might destroy the chip.
The minimum pulse width is 45 ms.

CIRCUIT DESCRIPTION

Figures 2, 3, and 4 show the sche-
matic drawings for the serial-port
EPROM programmer, the RS-232C in-
terface, and the four-voltage power
supply. Table 1 shows the power-
supply connections for the sche-
matics. The main element in figure 2
is the AY-3-1015 UART (universal asyn-
chronous receiver/transmitter). The
UART converts serial information sent
from the computer into parallel infor-
mation used in the programmer. This
parallel data appears on pins 5
through 12 of the UART receiver bus.
The UART can also pass information
back to the computer by converting
any parallel information present on
pins 26 through 33 of the transmitter
bus into serial information. The serial
information is received from the com-
puter on pin 20 and transmitted to the
computer on pin 25.

A logic high level on pin 21 resets
and initializes the UART. This level is
generated as a power-on reset (PWR)
every time the power to the program-
mer is turned on or the manual reset
button pressed. This PWR also clears



the receiver character counter, 1C2.

UART pins 35 through 39 set the
format of the serial transmission be-
tween the computer and the program-
mer. (I chose to hard-wire these op-
tions rather than provide option
switches that are rarely used) As
shown, the UART is configured for an
8-bit character length with 1 stop bit
and parity checking inhibited. If your
computer requires 2 stop bits, con-
nect pin 36 to +5 V instead of ground.
The programmer will operate at any
desired data rate up to and including
9600 bits per second (bps). A soft-
ware delay loop keeps the program-
mer from being swamped.

The programmer requires 4 bytes to
be sent from the computer for each
location read from or written to in the
EPROM. This 4-byte protocol elimi-
nates the need for incremental
counters and sophisticated decision
logic in the programmer. It does,
however, reduce the speed of read
and erasure-verification operations.

The first 3 bytes received are
latched a byte at a time into latches
IC3, IC4, and IC5. The latching pulses
are generated by IC2, which is con-
figured as a 4-bit byte counter. Each
time a byte is received by the UART,
an RDA (received data available) pulse
is generated at pin 19 of the UART.
This pulse is used to clock IC2 and is
gated back to the RDAV (reset data
available) line, pin 18, to clear the
receiver section of the UART. As the
counter clocks, the leading edges of
its output latch the data from the
UART into IC3, IC4, or IC5. The
counter is reset by the PWR line or
when the fourth byte is received.

The first byte received by the pro-
grammer contains the most significant
3 to 6 bits of the EPROM address
(depending upon the EPROM type)
and 1 bit to select either the read or
write mode of operation. A logic 1 in
bit 7 sets the write mode; a logic 0
sets the read mode.

The second byte contains the lower
8 bits of the EPROM address.

The third byte contains the data to
be programmed into the addressed
location when it is in the write mode
or a dummy character when in the
read mode.

The fourth byte contains dummy
data in both the read and write
modes. When the counter increments
with the reception of the fourth byte,
it causes IC2 to reset. The time be-

tween setting this output bit and
clearing the counter is about 100
nanoseconds (ns). This short pulse
concluding the setup of the address
and data is used to trigger the actual
programming pulse to the EPROM.

The programming pulse to the
EPROM is generated by IC8, which is
configured as a 50-ms one-shot {trig-
gered by the reception of the fourth
byte). The programming pulse is fed
to the EPROM at several different
locations, depending on which
EPROM is being programmed and
how the EPROM selection jumper
block (see figure 5) is configured.

The one-shot is functional only
when the mode select line (R/W.
read/not write) 1C3 pin 2 is a logic 0,
setting the write mode. The mode
select line is also used to select the
programming voltage ranges of the
various EPROMs. When configured
for a 2732 or a 2716 EPROM, a low
on the mode select line sets the V,,
supply to a 25V level. For all other
EPROM types, the V,, supply is set to
a 21V level.

Depending on the configuration of
the jumper block, the mode select
line sets the proper TTL levels at the
CE and OE pins to place the various
EPROMs in the read or write mode.
A logic high on the mode select line
causes the V,, supply to drop to 0 V
for the 2732 and 2732 A EPROMs and
to 5V for the other types.

The mode select line also functions
as the output enable line of data latch

IC5. When the programmer is in the
write mode, data from the UART is
latched and directed to the EPROM
data bus for programming. When the
programmer is in the read mode, IC5's
output is disabled. and the EPROM
data-bus contents are transmitted
back to the computer.

LEDs (light-emitting diodes) 1, 2,
and 3 indicate when power is on and
when read and write pulses occur.
They are not necessary to the opera-
tion of the programmer and are mere-
ly included as visual aids.

Figure 3 shows the serial-interface
connections and the data-rate
generator. 1C10 and ICI1 are standard
RS-232C transmitter and receiver
chips that conform to the EIA (Elec-
tronic Industries Association) stan-
dard for RS-232C transmission. (If
your computer needs a handshaking
signal, the 50-ms write pulse can be
connected to the clear-to-send line. It
is not used with the software pre-
sented in this article) The serial-com-
munication rate between the pro-
grammer and the computer is jumper-
selectable. A 4.9152-MHz oscillator
is divided down through a
CD74HC4040 (it must include the HC
designation to accommodate the high
frequency) to produce the appropri-
ate clock rate for the UART.

Figure 4 shows the power supply
used with the programmer. The power
transformer 1 chose was 22V CT
(center tap). but any transformer from

(continued)
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22 to 25.6V CT is adequate. The
secondary output of the transformer
is full-wave rectified, filtered, and then
regulatedto +12 V, +5V,and - 12 V.
Only the + 5+ supply needs an actual
IC regulator; less stringent zener
regulation is adequate for the 12V

supplies to the RS-232C drivers.
The 35V output consists of com-
ponents C4, C5, D3, and D4 con-
nected as a cascade voltage doubler
with half-wave rectification. This con-
figuration produces an input of ap-
proximately 32 to 34 V to the LM317/

2716
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Figure 5: Configuration jumpers.
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338 regulator. The minimum accept-
able voltage at the input is 28.5 V (for
a 25V output). If you use a higher-
output transformer than 22 V CT, be
careful that the input to the V,
regulator doesn't exceed 35 V. If it
does, additional preregulation may be
necessary to use this circuit.

Figure 6 shows the programmable
V,, supply. The 2732A EPROM re-
quires the programming voltage to be
pulsed between 0 and 21 V. while a
2716 requires a pulse between 5 and
25 V. The supply is controlled by the
jumper connections and the mode
select line. With jumper #1 across Ré,
the supply is configured for a max-
imum V,, level of 21 V. When it is
removed, the supply has a maximum
voltage of 25 V.

The minimum V,, level is set by two
jumper-selectable programming cir-
cuits, which are also connected to the
regulator's output set point-adjust
line. When jumper #2 is installed, a
two-transistor circuit is enabled. which
applies — 1.2 V to the adjust line. The
result is a 0V output from the
regulator. When jumper #3 is in-
stalled, the reference-adjust line is set
to allow a +5V regulator output.

INTERACTING WITH HARDWARE
The operation of the serial program-
mer should become clear by follow-
ing an example of a write operation
followed by a read operation. This is
the sequence that would necessarily
occur during a standard write-and-
verify cycle.

First, the EPROM programmer is
cleared and set to the read mode by
the power-on reset pulse (which can
be generated by pressing a button or
by turning the programmer on) so
that it is ready to receive the first
character. If we plan a write cycle, the
first character must contain a logic 1
in bit 8 to activate the write mode. The
upper 3 to 6 bits of the EPROM ad-
dress (the page address that depends
on the size of the EPROM) must also
appear in the first 3 to 6 bits (bit O
through bit 5) of this first character.
Each character of data to be pro-
grammed into the EPROM is sent to
the programmer as a 4-byte transmis-
sion with the programming address
specified each time.

Table 2 indicates the allowable bit
patterns for this first character re-
ceived by the programmer.

For our example, assume that the



data byte C3 (hexadecimal) is to be
written into the first byte of page 4 in
the EPROM. In this case, the first
character received by the program-
mer should be 1x000100. The receipt
of this character pulses 1C2 and
latches the page address and mode
select bit into the page/mode latch,
IC3. The mode select bit selects the
EPROM for a write cycle, turns on the

V,, supply to the EPROM, releases
the reset line on the timer, activates
the output enable line of the data
latch, and shuts off the transmission
gate of the UART.

The second character sent contains
the lower 8 address bits for the
EPROM. To program the first location
in page 4, the rest of the address must
then be 00000000. This character sets

the second stage of the counter and
latches the lower address location
into the lower address latch, 1C4.

The third character, 11000011 (C3
hexadecimal). contains data to be pro-
grammed into the EPROM. When this
character is received, the counter
latches the data into the data latch,
IC5.

The fourth character sent is a
dummy character that may contain

. any value. This fourth and last char-
Table 2: Allowable bit patterns. acter simply clocks IC2 and triggers
the 50-ms programming pulse. When
the one-shot times out, the program-
Page Write Mode Read Mode mer is still in the write mode. 1t has
to be set to the read mode by ini-
0 1x000000 0x000000 tiating a read cycle
1 1x000001 0x000001 ' i
. g = xC0TEHG The four lcharfacter; sent in our pres-
3 1%000011 0x00001 1 ent example of a write sequence are
4 1x000100 0x000100 1x000100, which sets the write mode
5 1x000101 0x000101 | and upper address; 00000000, which
6 1x000110 0x000110 ‘ sets the lower address; 11000011,
7 1x000111 0x000111 which sets the data byte (C3 hexadec-
imal); and xxxxxxxx. dummy data.
6 ' 11'1 . 5 11'111 The read sequence is similar to the
X i ! write sequence. The first character
=i (continued)
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sent again contains the upper bits of
the address, but bit 8 is now set to
logic 0 to put the mode select line
high (read mode). A logic | on the
read/write line deactivates the pro-
gramming one-shot and tristates the
data latch, IC5.

Again, the first character is latched
into the page/mode latch, and the sec-
ond character is latched into the lower
address latch. With IC5 tristated. the
EPROM’s data output is placed on the
UART transmitter bus. The third char-
acter is a dummy character that is
used to clock IC2. This signal causes
the UART to transmit the data on the
transmitter bus to the computer. The

fourth character is then sent to the
programmer to reset the counter.

The four characters that must be
sent in the verify sequence of our ex-
ample are 0x000100, which sets the
read mode and upper page address;
00000000, which sets the lower
address; xxxxxxxx, which gets the
data byte from the EPROM (C3 hexa-
decimal); and xxxxxxxx. which resets
the programmer.

PROGRAMMER SOFTWARE

The driver program shown in listing
1 could have been written in any lan-
guage that supports input and output
ports. [This program is available for down-

loading from BYTEnet Listings at (603)
924-9820. You can also receive it by send-
ing an IBM PC-formatted disk and return
postage to Steve Ciarcia] BASIC was
chosen because it has wide appeal in
the personal computer field and
because most systems with serial 1/0
ports support BASIC. The software
(flow-diagramed in figure 7) was writ-
ten specifically for the IBM PC but can
be easily modified to conform to most
other systems that also support
Microsoft BASIC. The program was
written with a short MAIN program
module that calls a number of subrou-
tine modules. This modular approach
makes modifying, debugging, or ex-

BEGIN
EPROM

INITIALIZE
VARIABLES

I

SELECT DATA
RATE

I

SELECT
EPROM
SIZE

I

SELECT
EPROM
ERASED OR
EPROM
PARTIALLY
PROGRAMMED

READ EPROM
INTO
ARRAY

EPROM
ERASED
2

I e

YES

GET INPUT
BYTE

SET ARRAY
TO ALL
FF (HEX)

]

T

DiIM ARRAY
AND

OPEN "COM1"
PORT

INITIALIZE
BASE ADDRESS
OF EPROM

DISPLAY
PRESENT
ADDRESS AND
BYTE IN
ARRAY

&

VERIFY
EPROM
ERASED

DISPLAY
PREVIOUS
BYTE

DISPLAY
NEXT A
BYTE

BURN EPROM
AND EXIT

SET NEW
OFFSET
LOCATION

WRITE TO
ARRAY AND >
RETURN

Figure 7: A flowchart of the driver program.
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panding the software a much easier
task. Examining the driver software
should provide enough understand-
ing so that any additions or changes
desired can be easily implemented.
The program modules that access
the serial port are labeled READ A
BYTE and WRITE A BYTE in listing 1.
These sections contain the only soft-
ware modules that are hardware-de-
pendent and that need to be con-
figured to your particular system.
The WRITE module performs the
actual program burn of the data into
the EPROM. The first statement sends
the page address to the serial port
with the value of bit 8 set to 1. This

is accomplished by combining the
page address with the value 128
{10000000 binary). The page address
is calculated elsewhere in the pro-
gram before entering this module.
The next statement sends the lower
address contained in the variable
BYTE to the serial port. This value is
also calculated by the program prior
to entering the WRITE module.
The statement "PRINT #3,DATUM"
sends the data to be written into the
EPROM to the serial port. The last
statement in the WRITE module is a
timing loop that causes the program
to pause while the 50-ms timer in the
serial-port programmer times out.

BURN EPROM
AND
RETURN

DISPLAY ONE
PAGE OF
EPROM

INITIALIZE
BASE ADDRESS
OF EPROM

LOAD ARRAY 2
FROM DiSK

SAVE ARRAY
TO DISK

DISPLAY
HELP
MENU

YES%LP

FLAG SET
-

The READ module requests a data
byte from the programmer and
receives the byte from the serial port.
It accomplishes this by sending a
page address and byte address to the
serial port as in the WRITE module.
In this case, bit 8 of the page address
is set to 0 to inform the programmer
that a read cycle is being performed.
The next two lines send a dummy
data value and a strobe to the serial
port to complete the read sequence.
The values of DUMMY and STROBE
are set in the INITIALIZATION
module. The data sent by the serial-
port programmer is received in the
variable RDATA.

Once these modules have been
configured to your system, it is a sim-
ple matter to write and read data from
the programmer. Simply define the
PAGE and BYTE address variables
along with the DATUM value and send
them to your serial port by calling the
appropriate module. The rest of the
program in listing 1 shows methods
for doing this.

The approach used in the program
is to place any data to be pro-
grammed into the EPROM in an array
so that it can be reviewed and edited
prior to burning it permanently into
the EPROM. The array name is appro-
priately called ARRAY(). The high-
order byte of every element in AR-
RAY() stores a flag bit indicating that
the lower-order byte of the element
is data to be programmed. This
method allows the program to write
to only those locations in the EPROM
where a valid data value has been
entered in ARRAY().

Each time a data value is put into
ARRAY(). the value is combined with
256 to set the flag. When it is time to
send all the data to the EPROM, the
flag is checked in each element, and
only those elements with the flag bit
set are sent to the EPROM. This pro-
cess is repeated until all the flagged
elements have been programmed.
The initial values for ARRAY() are
taken directly from the EPROM by
reading each location and storing the
values in ARRAY({).

Several methods of entering data
into ARRAY() are used in the program
One method is to enter each data
value directly from the keyboard; an-
other method is to fill ARRAY() by
reading an already-programmed
EPROM. Finally. a disk file previously

'(continued)
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Listing 1: EPROM programmer routines.

1000
1010
1020
1030
1060
1070
1090
1100
1110
1120
1130
1140
1150
1160
1170
1190
1200
1210
1230
1240
1260
1270
1280
1290
1300
1310
1330
1340
1350
1360
1370
1380
1390
1410
1420
1440
1450
1460
1470
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1600
1610
1620
1630
1640
1660
1670
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1850
1860
1870
1880
1890
1900
1910
1920

REM ============-= =S==s=T=z===s==============
REM SERIAL EPROM PROGRAMMER

REM written in

REM MICROSOFT BASIC for the IBM PC

REM z==z=z==z====z===s===z=zs2s=ss=s=c=sass=szsczs=zs====
REM INITIALIZATION ROUTINE

KEY OFF

LINE25% = "BAUD RATE =\ \EPROM=\ \ BASE PAGE=\ \'

BR$ = "0000":EP$ = BR$:BP$ = BR$
DEFINT A-Z:ON ERROR GOTO 4600
STROBE = 255:DUMMY = 255:PAGE = 0:BYTE = 0:DATUM = 255

K$ = "VPNEOWHDIBSL'":FORMAT$ = "PAGE=\\ BYTE=\\ DATA=\\"

MIMAGE = 0:MCRADDR = &H3FC:DELAY = 100

REM =EZSEEsEsSsS S SESETESSSSS=SSSSSSSS=S=SS=S=s==S==23 == ==
REM MAIN BODY OF PROGRAM — KEYBOARD SEQUENCE

GOSUB 2250

PRINT'= === == = = = = SERIAL EPROM PROGRAMMER =========="
PRINT" BAUD-RATE SELECTION"

PRINT"'The SERIAL PORT programmer can operate at several different baud"

PRINT ‘rates. Select the baud rate for your system from the list below:"
PRINT" (1) 300 baud"

PRINT" (2) 600 baud"

PRINT" (3) 1200 baud"

PRINT" (4) 2400 baud"

PRINT" (5) 4800 baud”

PRINT* (6) 9600 baud"

PRINT'Enter the number of your selection —> "';:BAUD$ = INPUT$(1)

PRINT BAUD$:BAUD = VAL(BAUDS$):IF BAUD>0 AND BAUD<7 THEN 1360

PRINT" < < < < < BAUD-RATE SELECTION ERROR > > > >>": GOTO 1330

BR$ = STR$(300"2"(BAUD - 1))

GOSUB 2250

PRINT'====== === = SERIAL EPROM PROGRAMMER =========="
PRINT" EPROM-TYPE SELECTION"

PRINT 'The SERIAL EPROM programmer has the ability to program several”

PRINT"different EPROMS. Select the type of EPROM from the list below:”
PRINT" (1) 2716"

PRINT" (2) 2732/2732A"

PRINT" (3) 2764"

PRINT" (4) 27128"

PRINT 'Enter the number of your selection —> "":ESIZE$ = INPUT$(1)

PRINT ESIZE$:ESIZE = VAL(ESIZES$):IF ESIZE >0 AND ESIZE <5 THEN 1520
PRINT "< < < < < EPROM-TYPE ERROR > > > > > :GOTO 1490

DSIZE = 1024 "2~ ESIZE:PAGES = DSIZE/256

EP1$ =STR$(16"2"(ESIZE - 1))

EP$="27"+RIGHT$(EP1$,LEN(EP1$) - 1)

DIM ARRAY(DSIZE)

GOSUB 2250:GOSUB 4790:GOSUB 2250
PRINT "= ====== === SERIAL EPROM PROGRAMMER = =========
PRINT * CONDITION OF EPROM”

PRINT"'If the EPROM you are programming is fully erased then select”
PRINT"‘EPROM ERASED’ from the selection list below. This will save”

PRINT"'the time required to read the EPROM into memory. If the EPROM"
PRINT"'has been partially programmed then select ‘PARTIALLY PROGRAMMED' "
PRINT'and the EPROM will be read into memory prior to programming.”

PRINT" (1) EPROM ERASED"

PRINT" (2) EPROM PARTIALLY PROGRAMMED"

PRINT"Enter the number of your selection —> "';:ERA$=INPUT$(1)

PRINT ERAS:PRINT:ERA = VAL(ERAS):IF ERA=2 THEN 1740

IF ERA< > 1 THEN PRINT" < < < < < SELECTION ERROR > > > >>":GOTO 1690
PRINT” < < < < < INITIALIZING MEMORY — PLEASE WAIT > > > >>"

FOR I=0 TO DSIZE — 1:ARRAY(l} = 255:NEXT |

ON BAUD GOTO 1750,1760,1770,1780,1790,1800

OPEN ""COM1:300.n,8,1,rs,cs,ds’" AS #3:GOTO 1810

OPEN ""COM1:600,n,8,1,rs,cs,ds" AS #3.GOTO 1810

OPEN "'COM1:1200,n,8,1,rs.cs,ds’ AS #3:GOTO 1810

OPEN ""COM1:2400,n,8,1,rs,cs,ds" AS #3:GOTO 1810

OPEN ""COM1:4800,n,8,1,rs,cs,ds’” AS #3:GOTO 1810

OPEN "COM1:9600,n,8,1,rs,cs,ds” AS #3

GOSUB 2250

PRINT “====== === = SERIAL EPROM PROGRAMMER ==========
PRINT * BASE-PAGE INITIALIZATION"

PRINT"The SERIAL EPROM programmer is driven by a keystroke-oriented”
PRINT ‘program. The keys are defined in a HELP menu. This help menu"

PRINT 'can be displayed at any time by typing the letter (H) after”

PRINT ‘the program has been initialized,

PRINT:PRINT

PRINT"'To initialize the program you must enter the base page”’

PRINTaddress of the EPROM. This address is generally a HEXADECIMAL value"
PRINT ‘corresponding to the beginning page of an even 2K-byte boundary."”
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1930
1950
1960
1970

PRINT"'For example 00,08,B0,B8,etc."”

GOSUB 3770:REM SET BASE ADDRESS
IF HFLAG =1 THEN HFLAG =0:GOTO 1950

IF ERA =1 THEN 2000

1980 PRINT"A MEMORY IMAGE OF YOUR EPROM IS BEING MADE"

1990 GOSUB 3890:REM MAKE MEMORY IMAGE

2000 GOSUB 2880:REM DISPLAY HELP MENU

2010 PRINT:PRINT

2020 PRINT"YOUR PRESENT LOCATION IS:"

2030 GOSUB 2320:REM READ AND DISPLAY DATA
2040 PRINT"COMMAND —>";

2050 IKEY$=INPUTS$(1)

2060 IF IKEY$> ="a" AND IKEY$< ="2" THEN IKEY$=CHR$(ASC(IKEY$) AND 95)

2070 K=INSTR(K$,IKEY$):IF K=0 THEN PRINT “WHAT ?";:GOTO 2050

2080 HFLAG =0

2090 ON K GOSUB 3430,2380,2440,2160,2500,2660,2880,3550,3760,3980,4240,4400

2100 REM vV P N E O W H D | B S L

2110 IF HFLAG =1 THEN GOSUB 2880

2120 IF HFLAG =1 OR IKEY$="H" THEN 2010 ELSE 2030

2130 REM ==z =ss=sessoamsssaccamsasseosncssss ==z 2 2= =2
2140 REM BURN EPROM AND END OPTION

2160 GOSUB 3980

2170 IF IKEY$< >"'N"" THEN RETURN

2180 CLOSE:END

2190 REM ========= mE========== =E=============
2200 REM MAIN BODY ENDS HERE — SUBROUTINE MODULES FOLLOW

2220 REM == s s x e s s s ss sz s ssssssxss=—=sxm===x
2230 REM DISPLAY STATUS LINE

2250
2260
2270
2280
2300
2320
2330
2340
2350
2360
2380
2390
2400
2410
2420
2440
2450
2460
2470
2480
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820

CLS:LOCATE 25,1:PRINT USING LINE25%;BRS EP$,BPS;

PRINT "COMMANDS: ":K$

LOCATE 3,1,1:RETURN

REM o i om0
REM DISPLAY LOCATION AND DATA

RDATA = ARRAY(PAGE " 256 + BYTE) AND 255:REM GET DATUM FROM ARRAY
PRINT USING FORMATS;HEX$(BIAS + PAGE),HEX$(BYTE),HEX$(RDATA)

RETURN

REM == matiisiscmedestmesssssasssseossea s ss
REM DECREMENT ADDRESS

IF PAGE =0 AND BYTE =0 THEN RETURN ELSE BYTE=BYTE-1

IF BYTE = — 1 THEN PAGE = PAGE - 1:BYTE = 255

RETURN

REM INCREMENT ADDRESS

IF PAGE = PAGES — 1 AND BYTE =255 THEN RETURN ELSE BYTE =BYTE +1

IF BYTE =256 THEN PAGE = PAGE + 1:BYTE =0

RETURN

REM = = mim s = i = = s o s i i o 0 o i R i i
REM OFFSET TO NEW STARTING ADDRESS

ADD$ =" ":PRINT:PRINT"ENTER NEW LOCATION IN HEXADECIMAL (hhhh) —> '
L$ = INPUTS(1):PRINT L$:

IFL$>= "a" AND L$< ="z" THEN L$ = CHR$(ASC(L$) AND 95)

IF L$ =""H" THEN HFLAG = 1:RETURN

IF L$="Q" THEN PRINT:RETURN

ADDS$ = ADD$ + L$:IF LEN(ADDS$)= 4 THEN PRINT ELSE 2510

PAGE$ = LEFT$(ADD$,2):BYTES = RIGHT$(ADDS,2)

CONS$ = PAGE$:GOSUB 3110:IF SUM = — 1 THEN 2500

PAGE = SUM - BIAS

IF PAGE >PAGES - 1 OR PAGE <0 THEN PRINT" < < < < < OUT OF RANGE > > > > >":GOTO 2500
CON$ =BYTE$:GOSUB 3110:IF SUM = -1 THEN 2500

BYTE =SUM

RETURN

REM ======z===============z=========s==s====-=

REM WRITE TO ARRAY — BYTE BY BYTE

XFLAG =0.DATUMS$ =" ":PRINT" < < < WRITE MODE >>> ENTER DATA IN HEXADECIMAL (hh) —> "
D$ = INPUT$(1):PRINT DS$;

IF D$> ="a" AND D$< ="z" THEN D$ = CHRS(ASC(D$) AND 95}

IF D$="H" THEN HFLAG = 1:RETURN

IF D$="Q" THEN PRINT:RETURN

IF D ="X" THEN XFLAG = 1:.DATUM$ =" ":GOTO 2670

DATUMS = DATUMS + D$:IF LEN(DATUM$) < >2 THEN 2670

PRINT:CONS$ = DATUM$:GOSUB 3110:DATUM = SUM

IF SUM= — 1 THEN 2660

IF (ARRAY(PAGE "256 + BYTE) AND 255)< >255 AND XFLAG =0 THEN 2830

DATUM =DATUM OR 256:REM TAG LOCATION AS WRITTEN TO
ARRAY(PAGE "256 + BYTE) = DATUM:REM WRITE DATUM TO ARRAY
GOSUB 2320:REM DISPLAY WRITE TO ARRAY

IF BYTE =255 AND PAGE = PAGES -1 THEN RETURN

GOSUB 2440:REM INCREMENT ADDRESS

GOSUB 2320:REM DISPLAY NEXT LOCATION
GOTO 2660
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2830 PRINT:PRINT < < < < << ILLEGAL WRITE TO PREVIOUSLY PROGRAMMED LOCATION > >>>>>"
2840 RETURN
2850 REM cmmmcccsmmasmam= == meme = = oo ese s nw s

2860
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3080
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3240
3250
3260
3270
3280
3290
3300
3310
3320
3340
3350
3360
3370
3380
3390
3400
3410
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3550
3560
3570
3580
3580
3600
3610
3620
3630
3640
3650

REM HELP ROUTINE

GOSUB 2250:REM CLEAR SCREEN
PRINT"'To initialize the program you should enter the beginning page"
PRINT"address of the EPROM to be programmed. This value is used when’
PRINT " printing to the screen and as a bias value in the write modes.

PRINT'The following single-letter commands are used to control the"
PRINT'modes of the EPROM programmer:'*:PRINT

PRINT" (I} INITIALIZE BASE-PAGE ADDRESS — base address is '';BIASS$;"' 00’
PRINT" (V) VERIFY ERASURE"

PRINT" (N) DISPLAY NEXT BYTE"

PRINT" (P) DISPLAY PREVIOUS BYTE"

PRINT" (O) OFFSET TO NEW PAGE AND BYTE'
PRINT" (L) LOAD ARRAY FROM DISK"

PRINT" (S) SAVE ARRAY ON DISK™"

PRINT" (W) ENTER BYTE WRITE MODE

PRINT" (D) HEXADECIMAL DUMP TO SCREEN"
PRINT" (B) ENTER '‘BURN EPROM' MODE"

(use Q or H to exit, X to edit)”

PRINT" (H) ENTER HELP MODE (from any input statement)’
PRINT"  (E) EXIT PROGRAM'

RETURN

REM =2================z====s==s==s=====s=s====s======&=
REM ***** CONVERT HEXADECIMAL TO DECIMAL *****

REM ENTER WITH HEXADECIMAL STRING IN CONS, EXIT WITH DECIMAL VALUE IN SUM
SUM=0
FOR 1=1 TO LEN(CONS$)

X = ASC(MID$(CONS (LEN(CONS) + 1 ~1),1))

IF X< 48 OR X>70 THEN SUM= -1:1 = LEN(CON$):GOTO 3190

IF X>57 AND X<65 THEN SUM = - 1:t= LEN(CON$):GOTO 3190

IF X<64 THEN X=X-48 ELSE X=X-55

SUM =SUM+(X*16"(1-1))

IF SUM>255 OR SUM <0 THEN SUM= -1

IF SUM= -1 THEN PRINT" < < < < < INPUT ERROR > > > > >
NEXT I:RETURN
REM ====2==s=========s==s==z=z=s=s=z=s==s==s====s====2=&==
REM WRITE A BYTE

WPAGE = PAGE OR 128:REM SET WRITE PAGE (W/R=1)

PRINT #3,CHR$(WPAGE),:REM SEND WRITE PAGE

PRINT #3,CHR$(BYTE);:REM SET WRITE BYTE

PRINT #3,CHR$(DATUM);:REM DATA TO WRITE

PRINT #3,CHR$(STROBE);:REM WRITE STROBE

FOR DEL =1 TO DELAY:NEXT DEL:REM WRITE DELAY

RETURN

REM =====z=2=zs=z2=z2=z=z2csc=2=s=ssx=-=s=sm==s=s=s============5
REM READ A BYTE

PRINT #3,CHR$(PAGE);:REM SET READ PAGE (W/R=0)
PRINT #3,CHR$(BYTE);:REM SET READ BYTE

PRINT #3 CHR$(DUMMY);:REM DUMMY DATA SENT

PRINT #3,CHR$(STROBE);:REM READ STROBE

RDATA = ASC(INPUTS$(1,#3)):REM INPUT DATA

RETURN

REM ====s=sc-cczsszx==cssss=xsrssaSss=a=s==x=====
REM VERIFY ERASURE

PRINT:PRINT"VERIFYING THAT EPROM IS ERASED':PRINT
BYTE=0.PAGE =0
FOR PAGE=0 TO PAGES-1.V$=" 0K
FOR BYTE=0 TO 255
IF (ARRAY(PAGE " 256 + BYTE) AND 255) =255 THEN 3490
VE="<<<<<< NOT ERASED >>>>>>"
NEXT BYTE:PRINT'PAGE"";PAGE;V$
NEXT PAGE
BYTE = 0:PAGE = 0:RETURN
REM ===s===c===ss=s=zs==ss=s=z==z=z==cxs==s=====s====z==
REM DUMP TO SCREEN
GOSUB 2250
FOR LN=1 TO 16
DPAGES = RIGHT$('"'0"' + HEXADECIMALS$(BIAS + PAGE),2)
DBYTE$ = RIGHTS("'0"" + HEXADECIMAL$(BYTE),2)
PRINT USING'\\";DPAGES$;DBYTES;’
FORD=1TO 16
DDATAS = RIGHTS$("'0" + HEXADECIMALS((ARRAY(PAGE " 256 + BYTE) AND 255)),2)
PRINT USING'"\\'"; DDATAS;
IF PAGE = PAGES — 1 AND BYTE =255 THEN D=16:LN =16
GOSUB 2440:IF BYTE MOD 16=0 THEN PRINT:D =16
NEXT D

3660 NEXT LN:PRINT:PRINT

3670 IF PAGE =PAGES -1 AND BYTE =255 THEN PRINT"'< < < < << END OF EPROM > > > > >":RETURN
3680 PRINT“ENTER (C) TO CONTINUE OR (Q) TO EXIT DUMP —> ":IKEY$ = INPUT$(1)

3690 IF IKEY$> ="a" AND IKEY$< ="z THEN IKEY$= CHR$(ASC(IKEYS) AND 95)
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3700 PRINT IKEY$:PRINT:IF IKEY$="C" THEN 3560

3710 IF IKEY$="H" THEN HFLAG = 1:RETURN

3720 IF IKEY$="Q" THEN RETURN ELSE 3680

3730 REM ==========s====s===s===s====ss=ss==sgs=s=s5=
3740 REM SET BIAS ADDRESS

3760 GOSUB 2250

3770 BIAS$=""":PRINT:PRINT"ENTER BASE-PAGE ADDRESS IN HEXADECIMAL (hh) —> "
3780 B%=INPUTS$(1):PRINT BS;

3790 IF B$> ="a" AND B$< ="z" THEN B$% = CHR$(ASC(B$) AND 95)

3800 IF B$="H" THEN HFLAG = 1:RETURN

3810 IF B$=""Q" THEN PRINT:RETURN

3820 BIASS =BIASS + BS:IF LEN{BIASS)< >2 THEN 3780

3830 PRINT

3840 CONS$ = BIASS:GOSUB 3110:BIAS = SUM:PRINT:PRINT:IF SUM= — 1 THEN 3770

3850 PAGE =0:BYTE =0:BP$%=BIAS$+ 00" :GOSUB 2250:RETURN

3860 REM === s=css=c-assssccsxssscsesssaEEs ===
3870 REM READ EPROM TO ARRAY

3890 PAGE =0:BYTE = 0:GOSUB 2250

3900 GOSUB 3340

3910 ARRAY(PAGE *256 + BYTE)=RDATA:IF BYTE =0 THEN PRINT'READING PAGE';PAGE
3920 BYTE =BYTE + 1:IF BYTE =256 THEN PAGE = PAGE + 1:BYTE=0

3930 IF PAGE< =PAGES -1 THEN 3900

3940 PRINT:PAGE = 0:BYTE = 0:RETURN

3950 REM = ==sm==s==c=sssas=sRs=s=ss=as=sSoScs=sszges=s===
3960 REM WRITE ARRAY TO EPROM

3980 GOSUB 2250

3990 PRINT"< < < << < BURN ALL PROGRAMMED BYTES ?? >>>>>>'

4010 PRINT"TYPE (Y) TO PROGRAM EPROM"

4020 PRINT*(Q) TO RETURN TO PROGRAM"

4030 PRINT"(H) TO DISPLAY HELP MENU"

4040 PRINT"(N) TO RETURN TO PROGRAM FROM ‘BURN' MODE"

4050 PRINT*TO ABORT PROGRAM IN 'EXIT' MODE.

4060 PRINT:PRINT'ENTER SELECTION — > ":IKEY$ =INPUT$(1)

4070 PRINT IKEY$

4080 IF IKEY$> ="a"" AND IKEY$< ="z" THEN IKEY$ = CHR$(ASC(IKEY$) AND 95)

4090 IF IKEY$="N" THEN RETURN

4100 IF IKEY$="H"" THEN HFLAG = 1:RETURN

4110 IF IKEY$="Q" THEN PRINT:RETURN

4120 IF IKEY$< >"Y" THEN 3990

4130 FOR ADD=0 TO DSIZE

4140 DATUM=ARRAY(ADD):IF DATUM <256 THEN 4190

4150 DATUM =DATUM AND 255:BYTE = ADD MQOD 256:PAGE = (ADD - BYTE)/256

4160  PRINT “BURNING ";:GOSUB 2320

4170 GOSUB 3240:GOSUB 3340

4180 IF RDATA < >DATUM THEN PRINT “< < < < « < DATANOTVERIFIED > > > > > >"
4190 NEXT ADD

4200 PRINT:BYTE = 0:PAGE = O:RETURN

4210 REM = ==s==============s===s====s==s=s========s
4220 REM SAVE ARRAY IN DISK FILE

4240 GOSUB 2250:PRINT"THE DISK FILE CREATED HERE WILL CONTAIN ALL THE DATA"
4250 PRINT"PRESENTLY CONTAINED IN YOUR EPROM MEMORY IMAGE AND"

4260 PRINT"WILL BE ASSIGNED THE FILE EXTENSION 'PRM"."

4270 PRINT'THE FOLLOWING IS A LIST OF EXISTING DISK FILES WITH"

4280 PRINT"THE FILE EXTENSION ‘. PRM'.":PRINT:PRINT

4290 FILES ''*.PRM":PRINT:PRINT

4300 INPUT"ENTER THE FILENAME OF YOUR NEW DISK FILE —> "' ,FILENAMES$

4310 IF FILENAMES$ = "H" OR FILENAMES$ ="h"' THEN HFLAG = 1:RETURN

4320 IF FILENAMES ="'Q" OR FILENAMES$ ="g" THEN RETURN

4330 OPEN "O" #1 FILENAMES + ' .PRM"

4340 FOR |=0 TO DSIZE - 1:PRINT #1,(ARRAY(l) AND 255);

4350 IF | MOD 256 =0 THEN PRINT "SAVING PAGE";I/256

4360 NEXT I:CLOSE #1:RETURN

4370 REM = s s s cewmasersssnssass=srnssresnResm=sme=s=
4380 REM LOAD ARRAY FROM DISK

4400 GOSUB 2250:PRINT:PRINT“THE FOLLOWING IS A LIST OF FILENAMES WITH THE FILE"
4410 PRINTUEXTENSION '.PRM'":PRINT:PRINT

4420 FILES "~ .PRM":PRINT:PRINT

4430 INPUT“ENTER A FILENAME FROM THE LIST ABOVE — > " FILENAME$

4440 |F FILENAMES$ ="H" OR FILENAMES$ ="h"" THEN HFLAG = 1:RETURN

4450 |F FILENAMES ="'Q" OR FILENAMES$="qg" THEN RETURN

4460 OPEN “|" #1,FILENAMES + ' PRM"

4470 FOR | =0 TO DSIZE - 1:INPUT #1, DATUM

4480 IF | MOD 256 =0 THEN PRINT "LOADING PAGE";/256

4490 IF DATUM =255 OR DATUM = (ARRAY(l) AND 255) THEN 4560

4500 IF ARRAY(l)< >255 THEN 4520

4510  ARRAY(l) = DATUM OR 256:GOTO 4560

4520 PRINT"< < < << < ILLEGAL INPUT DATA FROM FILE > > > >>>"

4530 PRINT'< < < << < ATTEMPT TO WRITE OVER PROGRAMMED LOCATION > > >>>>"
4540 PRINT'< < < < << PROGRAM HAS BEEN ABORTED > > >>>>"
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4550 CLOSE#1END
4560 NEXT LCLOSE #1:RETURN

4580 REM DISK-ERROR ROUTINE

4680 IF ERR=57 THEN RESUME 0
4690 HFLAG =1

4700 RESUME 2110

4710 ON ERROR GOTO 0

4720 REM
4730 REM CONFIGURATION ROUTINE

4790 IF ESIZE=1 THEN RESTORE 4750
4800 IF ESIZE =2 THEN RESTORE 4760
4810 IF ESIZE =3 THEN RESTORE 4770
4820 |F ESIZE =4 THEN RESTORE 4780

4850 FOR I=4 TO 15
4860
4870 NEXT |

4890 FOR I=4 TO 15

4930 LOCATE 4,38

4990 A$=INPUT$(1):RETURN

4570 REM = ==2======c=2=z=z=====

4600 IF ERR =53 AND ERL =4290 THEN PRINT'NO PRM FILES" RESUME 4300

4610 |F ERR=53 AND ERL = 4420 THEN PRINT'NO PRM FILES":GOTO 4670

4620 IF ERR =53 AND ERL = 4460 THEN PRINT"UNKNOWN FILE:GOTO 4670

4630 IF ERR=61 THEN PRINT "DISK FULL":GOTO 4670

4640 IF ERR =57 THEN PRINT"RESET EPROM PROGRAMMER":GOTO 4670

4650 IF ERR=67 THEN PRINT"UNKNOWN FILENAME, DON'T TYPE 'PRM'":GOTO 4670
4660 CLOSE#1:PRINT “UNKNOWN ERROR #";ERR;"IN LINE #";ERL

4670 PRINT'PRESS ANY KEY TO CONTINUE —>

IKEY$ = INPUT$(1):PRINT

4750 DATA 255,255,196,255,196,255,196,255,255,196,255,196
4760 DATA 026,196,255,255,255,196,255,196,196,255,255,196
4770 DATA 196,255,196,196,255,255,196,255,196,255,255,255
4780 DATA 196,255,196,196,255,255,196,255,196,255,196,255

4830 LOCATE 1,22:PRINT “JUMPER CONFIGURATION"
4840 LOCATE 3,30:PRINT CHR$(201); CHR$(205): CHR$(205); CHR$(187)

LOCATE 1,30:PRINT CHR$(199);"" ",CHR$(182),"J"";[-3

4880 LOCATE 16,30:PRINT CHR$(200);CHR$(205);CHR$(205); CHR$(188)

4900 READ JUMPER
4910  LOCATE 1,31:PRINT CHR$(JUMPER);,CHR$(JUMPER})
4920 NEXT |

4940 IF ESIZE =2 THEN PRINT"NOTE: INSTALL J1 FOR 2732A EPROMSs'
4950 LOCATE 18,20:PRINT "If jumpers are not properly configured

4960 LOCATE 19,20:PRINT ‘“'shut off programmer and set jumpers,

4970 LOCATE 20.20:PRINT “then turn programmer back on.

4980 LOCATE 22,20:PRINT "Press any key to continue — >

created with a SAVE command in the
program can also be used to enter the
data.

A help routine is provided in the
program to assist the user during the
operation of the programmer. It con-
sists of a menu that contains all the
choices available in the driver pro-
gram. The routine can be entered
from any location in the program by
typing the letter H. A screen-dump
routine and an EPROM erasure-veri-
fication routine are also provided.

IN CONCLUSION

The serial-port EPROM programmer
isn't designed for volume program-
ming. It's intended to be a cost
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effective, transportable programmer
that doesn't become outmoded with
each new computer and system bus.
You'll also find, cleverly embedded in
every programming cycle, enough
time for you to take a well-deserved
coffee break.

CIRCUIT CELLAR FEEDBACK
This month's feedback begins on
page 393.

NEXT MONTH

I've always been intrigued by home
control and electronic messaging. In
March, [I'll tackle the subject in
earnest, beginning with a TouchTone
Interactive Message System. B

Special thanks to Larry Bregoli for his software
expertise.

Editor’'s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in reprint books from
BYTE Books, McGraw-Hill Book Company.
POB 400. Hightstown, NJ 08250.

Ciarcia's Circuit Cellar, Volume 1 covers articles
that appeared in BYTE from September 1977
through November 1978. Volume 11 covers
December 1978 through June 1980. Volume
111 covers July 1980 through December 1981.
Volume 1V covers January 1982 through June
1983

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.




GOLDEN
COMMON
LIsP

Personal
Computer

Gold Hill Computers brings the language of
Artificial Intelligence to Your Personal Computer.

You know you want to do more with
Artificial Intelligence. Two problems
have held you back: the expense of
the hardware and the scarcity of Lisp
programmers. But no longer. GOLDEN
ComMoN Lisp® makes it possible for
you to learn and use LisP on your per-
sonal computer. You will know the ex-
citement of expert systems, intelligent
data access, and smart programs.

CoMMON Lisp is the new Lisp stan-
dard developed by researchers from
universities and corporations such as
CMU, MIT, Stanford, UC Berkeley,
Digital, LMI, Symbolics, and Texas
Instruments. GOLDEN COMMON LISP is
the right Lisp for you because it is
based on CoMMoON Lisp. Programs you
develop using GOLDEN COMMON Lisp
on your personal computer will run
in the CoMMoN Lisp environments of
larger, more expensive machines.

With GOLDEN COMMON Lisp, every
programmer becomes a LisP pro-
grammer. GOLDEN COMMON LISP comes
with the Lisp Explorer,” an interactive
instructional system developed by
Patrick H. Winston and San Marco
Associates. The San Marco Lisp
Explorer guides you through the steps
of Lisp programming and makes the
full range of LisP's power accessible to
both novices and experienced pro-
grammers. The new second edition o
the classic Lisp textbook by Winston
and Horn is also included.

GOLDEN COMMON LIsSP comes com-
plete with the intelligent GMACS

editor (based on EMACS), on-line
documentation of all Lisp and GMACS
functions, a comprehensive user
manual, and program debugging
tools. In short, GOLDEN COMMON Lisp
comes with everything you need to
program in Lisp. Features of GOLDEN
ComMon Lisp for advanced users
include co-routines for multitasking,
macros for code clarity, streams for
I/O, closures for object-centered
programming, and multiFlevalue-
returning functions for efficiency.

GOLDEN COMMON Lisp—the intelligent
path to Artificial Intelligence.

GoLDEN CoMMON Lisp (GCLIsp™)
requires an IBM PC, PC XT, or IBM PC
compatible running PC-DOS 2.0.
512K bytes of memory are recom-
mended for program development.
A version of GCLisp for the DEC
Rainbow is also available. The
package includes:

e an intelligent GMACS editor
e program development tools
e the San Marco Lisp Explorer
¢ the new 2nd edition of Lisp by

Winston and Horn
e the Common Lisp Reference

Manual by Guy Steele
e on-line documentation of all

GCLisp and GMACS functions

f @ the GoLDEN ComMON Lisp Users’

Guide and Reference Manual

ORDER GCLisp TODAY using
the coupon below. Or call our
Customer Service Department at:

(617) 492-2071

Customer Service B10-84
163 Harvard Street
Cambridge, MA 02139
Name
Organization
Address )
/ i/
Phone Today's Date

I

|

|

|

|

|

|
Type of computer I
O Enclosed is a check to Gold Hill ‘
Computers for GCLisp. |

O Please bill my OMasterCard O VISA card. I
VA

|

|

I

I

|

|

|

Expiration Date

Signature

Quantity Description Unit Price Total Price

GOLDEN
CoMMoN
Lisp

$495.00

Subtotal
MA residents add 5% Sales Tax

Total Amount
University purchasers should inquire about
our educational discount. We pay shipping
on all credit card and pre-paid orders I
within the United States. |
O Please send me more information

about GCLise.

|
I
|
|
|
|
|
|
|
|
| Card #
|
I
|
|
I
I
|
|

163 Harvard Street, Cambridge, Massachusetts 02139

GoLpen Common Lise is a registered trademark of Gold Hill Computers. GCLisp is a trademark of Gold Hill Computers. The Lisp Explorer is a trademark of San
Marco Associates. Lisp is copyrighted by Addison-Wesley Publishing Company, Inc. The Comson Lisp Reference Manual is copyrighted by Digital Equipment
Corporation. Rainbow is 2 trademark of Digital Equipment Corporation. IBM is a registered trademark of International Business Machines.
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PREVIEW

THE
MACINTOSH
OFFICE

BY JOHN MARKOFF AND PHILLIP ROBINSON

Editor's note: The following is a BYTE prod-
uct preview. It is not a review. We provide this
advance look at this new product because we
feel it is significant.

ON THE FIRST ANNIVERSARY of the
introduction of the Macintosh, Apple
Computer has introduced AppleTalk,
which is a new local-area network
(LAN), and a series of intelligent net-
worked peripherals, including a laser
printer and file server. The company
hopes these products will make the
“Macintosh office” a popular choice
for work groups in large and small
corporations.

AppleTalk and the laser printer are
scheduled to be shipped in March.

The network was developed to
serve as a small-work-group intercon-
nect system, as a tributary to larger
high-speed local-area and long-haul
networks, and, in its most basic form,
as a peripheral bus between an Apple
computer and dedicated peripheral
devices.

The new Apple LAN concept is a
radical departure from common in-
dustry thinking about LAN design (for

(continued)
John Markoff and Phillip Robinson (1000
Elwell Ct., Palo Alto, CA 94393) are BYTE
senior technical editors.
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THE MAC OFFICE

AppleTalk networks

the Macintosh and

a new laser printer.

more information on Apple’s plans for
the future see the text box "Steve
Drops By on page 124). Instead of
providing a high-bandwidth channel
to link personal computers to each
other and to larger remote computers,
Apple designed its LAN to be a low-
speed, low-cost network for small
work groups.

The AppleTalk architecture relies on
the distribution of “intelligence” in
network peripherals and on the clever
use of the network’s limited speed.
Apple is betting that the principal bar-
rier to networking office microcom-
puters has until now been cost. By
focusing on an LAN that is optimized
to share resources among small
groups, the company hopes to
achieve a better match to the organi-
zation of the typical office.

Since the introduction of the Macin-
tosh, Apple has changed the name of
its LAN from AppleBus to AppleTalk.
When Appile first described the LAN,
the company emphasized the net-
work’s role in providing the Macintosh
with “virtual” serial slots for periph-
erals as an alternative to the open
hardware architecture of the Apple I1.
As it is released, AppleTalk goes
beyond this. However, you may still be
able to daisy-chain peripherals by
adding a smart network controller.
But for now, Apple has decided to
leave this option to third parties. One
manufacturer, Tecmar Inc. has already
demonstrated the ability of its 68000-
based hard-disk system to control
both an ImageWriter and an Apple
modem.

Apple is moving toward putting
microprocessors in all or most of its
peripherals. This design philosophy.
plus the standardization on the Zilog
SCC (serial-communications con-
troller) chip that is now used in the
Lisa, Macintosh, and Apple llc com-
puters, will make the task of network-
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ing peripherals simpler.

At the time of AppleTalk’s introduc-
tion, Apple is only demonstrating the
LAN with a prototype 20-megabyte in-
telligent file-server hard-disk system,
which you will need for network ap-
plications such as electronic mail and
print spooling. However, we were told
that-the hard disk will be announced
in August 1985 and it will cost $3500.
An electronic-mail communications
package for AppleTalk is also
scheduled to be announced at the
same time.

The company is also discussing a
variety of future network products
such as a bridge to link individual
AppleTalk networks, an interface to
the recently announced IBM PC LAN,
communication servers, network data-
bases, and as many as 50 third-party
hardware and software development
projects based on AppleTalk. Details
of these products aren't yet available;
therefore, it is difficult to assess
AppleTalk at present. But after several
false starts at developing a LAN,
Apple is moving toward making it
possible to link its products in office
and other workplace settings.

APPLETALK

The heart of AppleTalk is the Macin-
tosh serial-communications chip. a
two-channel Zilog 8530 SCC that pro-
vides synchronous and asynchronous
data communications at up to 230.4K
bits per second (bps) using a self-
clocking data format. (The 8530 will
provide data communications at
speeds as high as 1 megabit per sec-
ond, using an external clock. Corvus
Systems Inc. has also used this higher-
speed scheme in its Macintosh imple-
mentation of the Omninet LAN.)

At the physical level, AppleTalk con-
sists of a shielded twisted-pair trunk
cable with modules that are passive-
ly connected to computer and periph-
eral nodes via a short drop cable. An
individual AppleTalk network can
have up to 32 nodes and has a packet-
switching protocol and a data rate of
230.4K bps using FM 0 modulation (a
bit-encoding technique that provides
self-clocking) over a maximum
distance of 300 meters.

Externally, AppleTalk is simple, con-
sisting of the connection modules,
each of which has two miniature DIN
three-pin connectors, and a DB-9 port
that connects to the printer port on
the Macintosh via a 2-meter cable. In-
side each connection module are
resistors, a capacitor, and a small
transformer, designed so that the link
is transformer-isolated and not
susceptible to any kind of radio-
frequency interference (RFI) or static
discharge.

Apple calls the connector modules
self-terminating, which keeps you
from worrying about line termination
and, in combination with the trans-
former, lets you add nodes to the net-
work and remove them without dis-
rupting network functions. A 100-ohm
terminating resistor is included in
each connector box, and there are
two switch connections that are
opened when the miniature DIN con-
nectors are inserted. If both connec-
tors are used, the switches are open.
but if one of the connectors is not
used, the terminating resistor is con-
nected across the line.

AppleTalk uses a dynamic-address-
ing scheme that ensures that each
node on the network has a unique
8-bit address (there is also a
mechanism for internet communica-
tions across bridges and through
gateways). The AppleTalk destination
address is used to “filter” frames at
the data-link layer. Frames are not ac-
cepted unless their destination ad-
dress matches the address of the
receiving node. The SCC chip
facilitates this process by performing
the address-recognition function in
hardware.

AppleTalk doesn’t require that a
particular node’s address be per-
manently recorded or set with
jumpers. The advantage of this is that
you can move computers and periph-
erals between networks and install
them by simply attaching them to the
network. For example, Apple claims
you can bring your Macintosh to the
network, plug it in, insert a disk, and
turn it on. No special network con-
figuration is necessary. Setting of the
node address takes place when the



THE MAC OFFICE

computer first looks at some non- to the address. If the address
volatile memory to find a previous ad-
dress it has saved, or when it com-

putes a new address based on the

generation of a pseudorandom num-
ber. The computer then tests the ad-
dress to see if it already exists on the
network by sending a special packet

is

already in use, the node there will
answer and a new guess must be gen-
(continued)

STEVE DROPS BY

e met Burrell Smith and Bud

Tribble and the rest of the
Macintosh office design crew in the
Macintosh headquarters, one of the
many Apple buildings in Cupertino,
California. After moving beyond the
lobby, we heard someone play a pret-
ty piece of music on a grand piano in
the center of a large open area that
also had sofas and a Ping-Pong table.
On the left was the Matisse room; we
used the Picasso room on the right.
During the introduction, someone
mentioned that Steve would drop by
later. When Steve Jobs did drop by, he
had some interesting things to say
about Apple's plans and strategy.

“"We hope to be able to offer people
two things based on the Macintosh
technology. The first, using the graphics
and the power of that box, is radical
ease of use. That was the first benefit
of the Macintosh and that's the one
we've really been trumpeting this last
year.

“We are just now beginning to dem-
onstrate the second great benefit of
that graphic user interface—capabilities
that you can't do on any other com-
puter. You can't do the kind of project
management you can do on Mac, you
can't do stuff you can do with Mac-
Draw, you can’t print out entire forms
or create forms on other computers. It
will take something like the LaserWriter
to really drive that home. As we roll out
the next pieces that complement the
workstation, [ think it's going to
become very clear to people why the
graphic user interface is so important.

“Ultimately, we think that these prod-
ucts are going to be used to help peo-
ple communicate with each other. Not
analysis, not computationally intensive
things for their own sake, but things to
help people communicate much as the
telephone did. And in terms of com-
munication, look at middle-manager
productivity in particular. Yes, we col-
lect information, we analyze it, but then
we draw conclusions from it and we
need to communicate those conclu-
sions to people around us.

“We communicate in two ways. One,
with paper, and the paperless office,
which generates more paper than the
traditional office; we've all found that
out because we give people tools that
generate the paper. So we've got to im-
prove the quality of visual communica-
tion, improve the ability to communi-
cate via paper. That includes overhead
transparencies, which I think are going
to be a big use for the printer. We can
do that through the software tools on
the . Mac and through the ability to print
them.

“The next way that we can radically
improve communication is to elec-
tronically link up people. We can start
to do things like mail, electronic
scheduling, and a variety of things that
will improve how we communicate with
each other. The result of improving
those two ways of communication, |
think, is going to be startling. when
coupled with the fact that you can
learn how to use the system in a half
hour.

"l also think we're holding true to our
vision @ftrying to remove the service
and support requirements from the
equation of success so that we don't
have to send out a person at a thou-
sand dollars per half day to help you
install your computer system.

"AppleTalk plugs together and you
don't have a chance to forget to hook
up the terminator’plugs because there
aren’'t any. and you don't have to set
the thumb-wheel switches because
there aren't any. and you don't have to
run the network master-configuration
program because there isn't any. You
just plug it together like a telephone
or stereo and it works. And its very,
very difficult to do wrong. Those little
things are what keep you from having
to go out and hold people’s hands, run
them through half-day training courses,
and things like that.

"We think that networking is going to
start from the bottom up in small work
groups. If you've got four people on
the network, which is a typical number
to start with, it will cost $150 per per-

son for the head end. So you've got to
have about $1000 to hook up a com-
puter to the net. It may be worth it
someday when there's a lot of great
software. But, right now not many are
going to pay a thousand bucks to hook
up a $2000 computer to a network.

"And that's what AppleTalk is all
about. Nobody’'s hooking up to nets
because there isn't enough software
that makes it worthwhile. There isn't
enough software that runs in nets
because if you write software to run in
a net, there's nobody to sell it to
because there aren't any nets. So it's
a circular problem. No nets, no soft-
ware; no software, no nets. We want to
break through that logjam with Apple-
Talk costing 50 bucks a computer.

"We just wish the whole world would
standardize on a net. We'd all be happy.
Just give us the jacks in the walls every-
where; we'd have no problem calling
it the IBM net or the AT&T net, but it's
not coming together. Ultimately. we
feel that [the standard| network in the
office is going to be the digital phone
switch and not something that Apple
or IBM comes up with. It tums out that
the rates at which the digital-phone-
switch standards are emerging (the
CCITT |Comité Consultatif International
Teléphonique et Télégraphique| stan-
dards) are very close to AppleTalk
rates. They're about anywhere from 64
kilobits per second up to maybe 192
kilobits per second.

“So the rates we have chosen will
probably map well to the ultimate rates
of what will be the office network. And
that's how the voice-data integration
will take place. through a digital CBX.
not through our network or IBM's net-
work. The decision that we made was
fundamental: put intelligence in the pe-
ripherals. The really interesting thing
that's happening isn't the products
themselves, it's the software standards
that are being set. As an example, Post-
Script is more important, in a way. than
the printer [the LaserWriter|. “Though
we think that particular printer is what's
going to make PostScript a standard.”’
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HARDWARE for your APPLE

ALL MAIL: Corwoy-LaPoinse, Inc. 12060 SW Garden Place, Portiand, OR 97223
CASH-n-CARRY COMPUTER STORES, INC.——SAN FRANCISCO, PORTLAND, SEATTLE ——SEE BELOW

LIsT
149

SOFTWARE for your APPLE

usrt

5%, TOLL FREE (800) 547-1289

Beagde, GPLE or Alpha Plat, each

ouR
«Orange Micro, Grappler Plus e or +} «ALS /Siicon Yalley, Word Handier 80 $ 39 Full Beagte line in stock
16K Butfer Board for Grappier Plus «  List Handler 80 $ 39 Borand, Turbo Pascal 35
SYSTEMS IN STOCK CALL Bultered Grappier Plus, 16K » Handter Pak_(Word. List Spell) 130 $ 85 Central Point. Copy Il Plus (bt copier)
LIMITED WARRANTY —1005% Parts & Latur tor 90 days ty us 2Chip Set for Buffered Grappler «Applied Soft Tech., Versaform 389 ¢ Einstein /Akson, Compiier
DISK DRIVES Paymar, Lower Case Chip, Rev. 7 (l1+) ‘Arktronics, Jane w /Mouse I+ or lle]  $ 295 § Epson, Graphics Dump
«PCP, Apphicard, 64K w /128K Ext. Jane w/0 Mouse flic} N s Funk Software. Sudeways
ust OUR Applicard 6MHz, 14 features Artsci, Magic Window 1 15 $ Hayes. Terminal Prog for
«CENTRAL PT., Fier, Uity 8Appie DOS § 20 § 15  RH Electronlcs, Super Fan Il Magic Words 0 s winsoft, Graf DRTH |1 by Paul Lutus
«MICRO-SCI, A2 143K Disk Drive $ 345 199 +Titan/Saturn, Accelerator lle «Ashton-Tate, dBase || (Req CP/M 80) 495 Microsoft, Full Line in Stock
A2 Controlier Card $100 79  Trackhouse, Numeric Key Pad BP1, job Cost 595 § Omega, Locksmith
1/2 He. Drsk Drive (lle) $269 §$ 195  Transend/SSM. AIOI!, Serial/Para | F ARAP.PR or INV,each 395§ Penguin, Complete Graphics System |
1/2 Ht Disk Drive {lic) $299 209 TGJ;)II?c:IlIo(; Sele'c’t-:&b”on nd, Print Shop 50 § mu Bﬁmrr'\ IGﬂ::
TEAC. T4Q Dwect Drive, ystick or Game Paddies « Bank Street Speller 0 s g ol Tncl
TEAC cm,o.:,qcém by Com){m ?‘lg 223 +Videx, PSIO | F Card «  Bank Sireet Wrtter (spectfy 11+, ¢, ¢} 0 s Umlod SWA, ASCH Express-The Pro
1/2 HIGH TEAC. 180 Double Sded, 126X $ 449 § 329 -CoBargm f:)‘ma %v:'e; & PSQdie')" 5;8 :
TEAC, Controker Card 8 59 i or PR, eac!
ntan 7
Rana itel 163 40Tack  $379 § 239 N S @m:&gﬁ“& B sach I H Bmm Stady Program for SAT
Elite 2. 326K, 80 Track 649 389 Full | Stock
Eite 3 652K 160 Track  $849 § 499 Dow Jones, Market Andiyzer 30 s Beagle Bros.; hulllinetn; o
W i Controtier 145 § 89 C Market Manager M s Bluechip, Milianaire
v : Market Microscope [N STOCK $ 349 8 Broderbund, Print Shop
Bluechip, Millionaire 60 39 Hayden, Pe Witer vers 2.2 150 C€BS, Large Inventory in stock
Central Point, Copy Il MAC 40 30 eHoward Soft. Tax Preparer, 1984 2 $ -gon_tinom!FL I""Il?me}!;goufhm
Conii Human E‘h w avidson, Full line in stocl
«ComX, 80 col. +64K RAM lor tie, 1 Yr Wty $ 199 Crestive Solutions, thm Level | 1123 g Knoware, mes;l:s Edge or Man 295 : Dow Jones, Home Budget
. RAM Card, 1¥r. Wy, (i1+) 16K $ 179 Dow Jones, Sraightalk NEW § 79 50  Living Videotext, ThinkTank 150 § Edu-Ware, Large Invertiory in Siock, CALL
+iicrosoft. RAM Card (Il ¥) 1k $100 Electronic Arts, Pball Construction 40 29 Meca, Managng Your Money 00 8 Blectronic Asts. Full ine in stock
*Than /Saturm RAM Card 128K {ll+) Mayden, Sargon il 50 33 Micro Pro, all requre 7800P /M Card) Harcourt, Computer Prep for SAT
Other RAM Cards & Software in Stock LL  Human Edge, Sales or Mg Edge,ea. $250 § 158 o WordSar %0 § Koala, Fullline in stock, CALL
VIOED CARD Infocom, Full Line in Stock CALL « WordSar w/tarcard 495 8 Learning Co,Large inverfory in Sock CALL
Kensington. Swivel 25 21 »  WordStar Professonal, 4 Pak 9 3 Microsoft, Twns Tutor i
*Com), 80col. +64K RAM({lle) 1 yr. wiy. $199 Starter Pak 90 60 + MadMerge SodSa.mSarMel % 3 Monogram, Dolars & $erse o SAM. ea
«Videx, VideoTerm 80 col. (+ or e) Surge Suppressor 50 35 o InfoStar and 59 ¢ Scarborough /Lightning. Mastertype
. UttraTerm (+ of e} Living Videotext, Think Tank 145 85  MicrosoR, Muli-Plan vwe DOSorCPM) $195 8 Simon & Schuster, Typing Tutor il
. Soft Video Switch {1l +) Main Street. Filer or Witer, ea 199 $ 128  «Osbome/ComX, {Disk and Book)(Stat, Bus & Math) Sub Logic, Flight Simulator 11 25
. Enhancer Il fil+) Maxedl, Drshettes, SS/SD, 3%", 10 pak 60 35 Some Common Basic Programs(75ea) $100 § 49 Terrapin, Lo 65
2 Functon Strp (i1 +) Megahaus, Megatier 195 § 125 Practical Basic Programs (40 ea ) $100 § 49
We Have Full videx Line Call Microsoft, Chart 125 94  Peschtres, Requires CP/M & MBasic, 64K
Word o File or Wll{phn, each 1958 129 Series 40GL & AR &&AP, guha - ?gg : g: Atari, Large I"vemovv in stock CALL
Mirags Fivia 32 Word jugger & Lexicheck {lie) Broderbund, Ful CALL
+CCS. Senal Interface nll(Se!BAUD) Monogram, Dollars & Sense 150 9% bie. Sen Spelier or Bookends, ea 15 ¢ 79 $ 27
+CPS /Easteicde, Wid Card 2 {coper, +of e) Novation, Smartcat Plus Modem wAoflt  $ 499 379  Siesva/On-Une, The Dnctonafy 100 $ 69 s 29
Chalkboard, Power Pad Requires Kit) Penguin, Transylvania 35 24 Gen, Manager 230 $ 188 M
Graphics Magician 50 2 ScreenWriter || 2 Pak w/Dict. 130 § 89 Indocom ; 27
Prormstheus, Probodem 1200w /catiedsrk § 495 § 350 Homeword 50 § 43 «ineoft 3Games Zarg/Spider Rad /Grapple 25
Kensington, System /Lightring Mastertype 35 19 Software Arts, TK'Soiver ffor lleor lic) $299 § 199  Muse, Castie or Beyond Castie Wolfenstein 23
Key Tronic, KB 200 Keyboard {II +) Simon & Schuster, Typing Tutor Il] 50 33 Software Pubkishing, (spectty +or e} Origin. Uttma Il 40
Koala, Touch Tablet w/Macro lilustrator Softw. Pub.. PFS:File o PFS; Report. ea § 125 79 PFSfie, PFSGraph, PFSReporteach 125 ¢ 79  Penguin, Transyvanis $ 24
Kraft. Joystick (I1/1+) PFS: File & Report 195 $125 PFS: Write {lie} 125 8 79  Professional. Trivia Fever $ 25
Game Paddies (1l N1+ Stonewars, DB Master 195 § 125 PFS: Proof 70 § 48  Sierra/On-Line, Uttima Il s 40
MR, Sup R tan {Il+ only) Telos, File Vision 195 125 Stoneware, DB Master Version 4.0 $ 225  Sir-Tech, Wizardry $ 35
wMicrosof, 280 Softcard (+ or € T/Waker, Chickart 50 32 DB Ubéty Pak | or Il 129 § 82 Spinnaker, Ful h"e in stock, CALL 35%off list
180 Softcard Premium (lie} Videx, Vegas 60 k'] VisiCorp, Full Line In Stock CALL  Sub Logic, Fight Simulator 1| $5 ¢ 3%
DISKETTES MODEMS = PRINTERS PRINTER INTERFACES
4 CONROVIAPOINTE DISKETIES  mcnonspmnmons {55 + 52 DOT MATRIX &BUFFERS s
4 P qu ucts w roy- [ a m
LaPonte name. § YEAR LIMITED WARRANTY. Hl,a»ﬁc Bsxm" mmﬂm ?Zg 9 g 5 P, 160 LT OUR ARBO, IBM-PC to Para Printer Cable 60 30
10¢ea SS/SD, 35 Track (Apple, etc) $ 14 Micromodenm lle w/Smartcom 329 § 239 ?‘3“ m o T EPSON, Parallel Interface for LQ1500  $ 100 79
100 ea SS/SD, 26 rack (Apgle etc) $120  wcromodem 100 (S100bus) M $275 oo R oo Aol lnfecl s BTarg 13 8108
o 2ot e ) s il mal o fi slm mono £ I womrtaecmion 3 8
€a, . 8 It 3 Stack Smartmodem RS- i
10063, 0S/00. 48 rack (BM. H/P) 160 Snmatmodem 1200 (Snogzaz)m 238 PUm-tog il e Pskcioge $14 8 99
10002, DS /D0, 48 Track IBM. H/7) $1190  |BM.PC to Modem Ca ¥ $ 19 pi0o-l605 ol s e | W £ -
CONROY-LAPOINTE™ :gzg;:gmmmz A % $as WA NN Sprit—s0col, 39§ 299 Mcrobufl in-Line 8K ser 9 $ 259
IBM PRE-FORMATTED D SmanCat Plus w/software (MAC) 19 g3 ALY 190 T, ks 1108 § 778 UAORAM, N eoate eicop s S12) Smapon o 646
10ea DS/DD, 48 Jrack (BMFC Prermatied) NEW  § 25 ACCESS 1:23 (12008+Crosstalk XV §595 § 369 OKIDATA, S0 —80col, 120G, para. § 349 8 319  ppracy Wobom. [F, B, M w JT3RSpral)
100ea DS/DO, 48 Track (BM-PC Predovmatted) NEW  $ 210 Apple Cat I 300 8AUD M $ 249 gy ol 1200 pana I $ 598 Masieser wrey b S s Al e
100 D50 Qe (oM PLismmeg NeW 410851 | 212 Apie (a1 200 BAD 2335 w13 00os pas 1395 $1095  Microfazer, Snap-on, 8K, PP, Epson w/PS  $169 § 129
ust R Teat 189 104 92—80col,, 160 cps, para. 499 $ 399 mcrolazer, Snapon, 64K, PP, Epson w/PS $ 299 229
€OC, 100€a SS/DD, 40T (Apple 1BM) 50 § 195 212 Auto Cat 6% $ 579 93—136 col, 160 cps, para. 799 $ 649  STARMICRO, Serial Interface & Cable § 92 79
10e2 SS/00, 401 (Apple. 16| 5 § 21  PROMETHEUS, Pukoden 1200 WAC) $495 $ 350 2“09",2”"‘"'* i i e
1002 0300, 401 BM. H/P) 70 $ 295 ProModem 12008 (IBM X $289 ARG s UK 12000, 18" $4%9 § 263
10€a DS/DO, 40T (IBM. H/P) b R QUADRAM. Quadmodem, internal IBM  $ 595 425 Gemini 15°X, 120¢ps, 15° $549 § 419 ARBO.IBMPCto Modem Cable 3l 21
DYSAN, }8: Sg W(Bﬁﬂ’an) 648 g admodem, Stand alone 695 $ 495  TOSHIBA IBM-PC to Para Printer Cable 60 30
! ASTAR, R Modulator for TV,

MAXELL. 1022, 53/D0,34"MAQ 8 8 35 MONITORS 10l U &40 NEW $3% § 795 SDRTLS Mook, Exemocn Cabe (BM) § 30 § 35
10€2,05/QD, HiDensayIBM-AT) 90 55  +AMDENK, Color Senes TIX, Mpress, portable hancheld 40cps $ 229 § 129 3-9 Keyboard Extens. Cabie (IBM) 4 30
10each, MD], SS/DD 55 19 Color 300 Comp /Audio 49 § 259 RCA, Monttor Cable 15 9
10each, MDZ, DS/DD - 75 26 Color 500 Comp /VCR /RGB /Audio 525 $ 395 STAR MICRO, Serial Interface & Cable  § 92 79

MEMOREX, 10ea, SS/SD, 3%" (MAC) 65 k4 Color 600 Ht Res, RGB /Audio 649 495

VERBATIM, 10each MOSISOLSS/DD § 49 § 27  Color 700 Uiva i Res, RGB 79 § 595 LETTER QUALITY ACCESSORIES

1D ach, 03410500 88 32 17 Green #3006 179§ 119 Q : Curtis, amond, 6 outets, swiched 0§ 29

10each, 3%", SS/DD MAC) § 65 35 12° Amber, #300A 19 $149 .0, e s9% § 795 Emeraid, 6 outets, & cor & 38

GENERIK™DISKETTES 12" Amber, #310A for 1BM-PC 230 139 juki 6100—18cps, 01130@ $539 § 449 Ruby, 6 outlets, § cord, lifter 90 52

13", Color IV, RGB, mmmlaw 79 685 ypyinia | $430 § 365 Sapphure, 3 outiets, w /fiter 80 4%

ASLOWAS §1 (WowassiE |  PRINCETON, RGE e, Hi 12 1§ A T lnih Sty § % § 4B - Lemox 80 § 29

W/Jackets MONEY BACK RGB Hi Res, SR-12 199§ 599 5 Lime 0 s 48

b SUARANTEE Scan Doutier for SR-12 243 $ 179 Orange 140 66

no labels, top quality. by Amber, MAX- 12 flor Mono Board) 249 $ 199 > Peach 98 39

90 day warranty — ot.g:&mu. ;dgcgéorgler/aw ‘lg u;gg PLOTTERS: INNOVATIVE, Fipn-Fie 10 esketie hoides) § 7 4

100 ea, SS/3D, 35 Track {Apple. Atari)  $415 § 85 RS SR Flip-n-File 50 (diskette hoider| 2 15

250¢a. S5/ 5 Tock (Apple kor)  $1038 § 229 guadkchrome Il L7 RGB Cour AR e P ok e i P . Masterpece (BM) 1w § 98

1000 ¢a., SS/SD, 35 Track (Apple, Man) 4150 § 750 <ZENITH, 127" Aimber, ZYM122 159 o PC Saver™ Line Cord w/hiter {IBM) 50 35

100ea, DS/DD, 48 Track (IBM. H/P}  $626 § 119 17" Green, YM123 200 89 PRINTER SUPPLIES: Remote Control (IBM) 180 115

1‘6&0,&1. gg% Ag}vac: (:g: :% $1565 § 319 12" Amber, VM 124 200 139 # System Saves Fan ;:m i % ?59

ea, , 48 Tracl ! 995 3 Welree w S

{ w60 $ 12" Color, M135 509 § 469 Tracior FesdPape, Ribbone, Daisy Whesl  CALL Py DATA 1o $6 s 12

. MAIL TO: 12060 SW Garden Mace. OR 97223 —— Include your telephone number;

apECanc oo i} | A0 o0 sy e e et TR S Do e L T 2

ers e i oo

) hmu":;m o« | | Prces reflect 3% cash dcount so ADD 3% to above pnces for VISA, MasterCard or Amencan Express. Add SIH CHARGES: S Maniand 3%($5mln|mm)bts(mﬁdldll’3

' rekmgol l mund UPS Blue, 6% ($10 minsmumj, for U.S Postal, APO or FPO, 12% ({$15 minimum). Hawas —UPS Biue For Alaska or Canada—UPS in some areas only, al athers Postal —call

Mmgmnm‘n ADDRESS write, or specify Postal. Foregn orders except Canada, 18% ($25 minimum). Morors by Postal or 1 foresgn MJO%(SSOmmmun) Orders recewved with nsufficent SIH
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE M

FOR YOUR

COMPUTER
SYSTEMS

— Call for Details —

256K

360K
Disk Drives
by CDC

90 Day
Limited Warsanty
By Us

LOMPAQ roravie,

256K, 2 360K Disk Drives

D SANYO:::

256K, 2 320K Disk Drive,

Televideo

PC,
256K 2 360K Drsk Drives, 8088 Chip

CALL
CALL

CALL

N

1150
256K, 2 320K Disk Drives,
MS DOS 2.1, 8088 Chip, 25 /P

DR]VES :(“:gESSOlIES

for the IBM-PC or XT

CALL

PRICE PRICE
AnDEK
Amdisk V, % height, internal, 320/360K $658 § 498
Amdisk 1), 3" Dual Floppies, 500K $299 $ 249

G2

g

ADVANTAGE Mulb. Bd for AT CALL MICRON. 4164 Chws. 200 rs
H SPAASOKSPAL S § 35 3 245
PaPS 256K PAC+SW § 395 System Card 256K
AR BKSALSW §535 ¢ a6s MICROSOFT {05
POl SR 329 8130 oA R
us 11, Card, 64K
170 Ps Il S/P/CCAG $265 § 185 i
IOPush S/PALG  $315 $ 215 MOUSE SYSTEMSPC Mouse w/RC Pant
MonoGaphPs™PAC ook § 495 $ 375
PCNet, Starter Kit, PCO02 $14%0 795
PCNet Crcut Board PCO01 $ 6% 8 365 PARADISE, Moduisr Graphes Card
ComboPus Products CALL
MegaPls Procucs o PI.ANTRON'CS
UNHMonkor t Eswivelbese § 50§ 39 & Colormagc, 16 colorw /Para
CURTIS 3o Shevboard it Gt § 40§ 30 o Board 8 Dokmas 5 o w
PUSysem Stand” § 25 § 19
MonochmmeExtCaliePalr $ 35
8087 Chip $175 § 159
HHACUPPAGE 8087 Math Pak $295 § 235 * Quadboard no RAM expand o 384K
(HCW) 8087 twaePok  §18 § 138 = Quadboard 6 expand b BATPAL
8087 Macro Pak $25 $ 195 # cw;m 2385% mpind b SBKSPAX
*
HERCULES o o e $ 0 § 355 7 Quadboant 1L no AAM, expand
KAMERMAN, External Power Supply $3%5 $ 295 Ej:gg i gg“’“ b 256K
KENSINGTON, Masterpiece $10 § 95 30”000 ¢ 6a plus serial port
e Goio0, 00 wwbears 3200 § 19 U D2 ¢ 28 senaport
. Std. keyboar ad 512 + 51K ol
KeyTromcKsslsx.}sm. ihoad  $255 § 199  (uedoons | e o6 comt T
KB5151 jr, keyboard $255 $ 199 4 Upgrade Quadcolor | to Il kit
Koala Pad ™ w /PC Design 150 89  Quadvue, board, Mono/S/PACC
HKoala Fogammers Gude 15 14 * Quadchrome, 12” RGB Color Monfior
MAYNARD Multfunchon (6) Card, MFC 89 79 Quadchrome 1), 14 RG8 Color Montor
Memory Card no RAM 19 169  Amberchrome, 12" Amber Mondtor
SND Memory Card 256K 4% § 395 Quad 3278
STAR HardDssk 1/ Module (HDM) § 499 § 399  Quadnet W
SERIES HardDek Cable 0 § 27 Quatnet X
Para Port Module {PPM) 5§ 49 * Quadink
Dk Co Mo oM 24
Moduie (CCM}
Game Adapter Module (GPM) 49 43 TG PRODUCTS, soystick
on Moke 56K MBS §43 § 397
Memory
XT10 meg Hard Oesk& I/F WS1 $13% uso 7 TIEDN accskeaar pe 12006+ 1280

BUSINES
ROPRO, CorrectSar

3538385

-PC or XT

ust
$ 12
$ 625
$1%
$495
$3%
$ 2%
$39%

$ 559
$ 559

$ 45

$ 9%
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N
-
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$3EREEAE 550088
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© 1984 by Conroy-LaPointe, Inc.
All Rights Reserved

90 Day Warranty by us

©1983
Conroy-LaPoente, Inc.

* ComX

EconoRAM™ 384K BOARD

$350

With Fastrak™ RAM Disk Emulator and Spooler Sotware
Fully Compatible, 1 Year Limited Warvanty by ComX
Works on DOS 1.1, 2.00r 2.1
Prices and avallability subject to change. Call.

UTILITY & SYSTEM

DIGITAL RES., CBASIC 86™ (CP/M86)
CBASIC (CP/M-86 or PCOOS .0
PL/1 PC
PL/1 (CP/H-SQ

g

=
479
269 13
» dBase II {req. PC-DOS & 12810 b DR LOGO- [ ]
CONTROL *  dBase lIto i upgrade 125 FUNK 40
R Everyman's DB Primer (Book) 15 32 HAYES, Smertcom If Data Com} »
DATA Friday! 2% 125 ANSOFT. GaFORTHpsmmated 3 prach) 9
AT, Training Programs —Large Inventory § 75 50 159  UFEBOAT, Lattice C. 293
DISK DRIVES BP, Job Cost Accounting 795 § 495 23 ucmw.mxwmom 129
320K /360K Gen'l Acclg, AR, AP or PR, each 595 $ 378 289  WNCROSOFT, muMath /muSimp 19
DS/DD Personal Accounting 195 125 108 Business BASIC Compder l:
+*BRODERBUND, Bank Street Writer 80 50 5 Pascat Compiler 199
" CDEX, Training Programs —Large 0 43 OPENSYS GUR.AP PR!NV« PO.each 429 € Compiler 29
Cal For Larger 169 INENTAL, i 1% 125 +~OSBORNE /COM & Busin, Stat & BASIC Compiler 2%
Quantity Prices FULL HEIGHT Tax Advantage 70 45 ams on DS/00 FORTRAN Compiles 29
9 £ Home Accountant Phs 150 90 Some Common Basic Programs (70 ex) (4 C0B0L . o2
HALF HEIGHT FCM (Filng, Catalogng, Madng 7 Practical Basic Programs 69  MOUSE SYSTEMS, PC Pant  NEW [
30 Day Limited Warranty by Factory Authorized Distributor 495 329  PEACHTYREE, Peach Pak 239 NORTON, Utilities 2.0 14 programs 4
DILITHIUM PC 1o MAC & Back 100 [ Peach Text 5000 239  OPEN SYS, BASKC Interpreter ~ NEW 148
CDC, :+i0ust Orve nstalation Kt § 30 § 18] oomgmm Evausx AR s PERFECT/THORN, Pertect Wrner }g ROSESOFT, Pr L4
Market Analyrer 350 219
MAYNARD, Floppy Cont tw/ParaPort) $300 $ 239
Inteface w/Para Port §300 § 185] | oMk Momame e B 2 ~ARMONK Executive Sute s 7
intertace w/Ser. Fot.  $310 § 195 e BLUE CHIP, Wiionaro or Tycooneach § 60 § 39
Quickcode or dGraph, each 295 12
HARVARD, Tota Proact Mar: NEW § 455 18 7 BA SYSTEMS, Personal Accnunmg L] 63
PERFECT DATA, Head Cleaning Kit $16 8 12 Harvard Project b %5 250 CBS, Large Inventory in CALL
JADRAM i1 w0 $123 - men'.‘l % §
or Sargon ill, e
Quaddisk internal Hard Disks w /Controller  IN STOCK HOWARDSOFT, Tax Preparer 250 200 395 g g
Real Estate Analyzer 250 170 ” 139 o
HARD DISKS || " wgsiis i s 2i8
Mind Prober NEWS 50 § 32 2‘52 50 23
Convert your PC to 10 meg and to be XT compatible with Management Saies o Negobabon Edgeea. $250 § 159
one of the Tollowing INTERKAL HARD DISK SISTEMS, Kas 1US, EasyWiter 1| System 3% $ 2% 23 :22 13
a:e l‘}ualxtlty engu;‘eebvled A(l? work :e’ttih DOS 2 gog 1. Co al ?Aﬁ:&w IV, each 5@5.5 g 3: 50 32
etel ible. n 15 your manu. y h
asy ¥o install, Fcludes loyoM‘:agabyte Hayrd Disk, Controller Business System : GL +AR +AP $14%5 95 159 SIMON & SCHUS’TE.. Tym!utmlu 50 33
Card and Instructions «INSOFT,Graf ORTH {anumated 3D graphncs) § 125 ] 129 GAMES
«KENSINGTON, Easy Uink Mad Manager % [ =] 219
’ Kamerman KNOWARE, Knoware (reg. graphics) % 64 445  ATARI, Certipace, PacMan or (onkeysach § 35 § 28
Labs _ LK Volkswrter Detuxe 39 $1%9 159 +BRODERBUND. Lage iwertory in Sock CALL
«Megatight 100, 10 mbyte Hard Dish Kit $ 799 Volkswriter 195 105 ELECTRONIC Full Line in Stock CALL
A A D UVING VIDEOTEXT, Think Tank 195 108 EPYX, Auto Sim or Temple of Apshai 0 27
MAYNAR LOTUS, 123 45 $ 309 , Sidehick HAYBEN, Swn I (1) 0§ W
10 meg Hard Drsk Kit, WS] Sandstar Symphony 695 465 Sdekick {Coprable) INFOCOM, Deadi 50 o
Controller wall accept 3 Sandstar modules  $13%5  $1150 MDBS, Knowledgeman 500 300 Turbo Pascal or Toolbox, ea. Zork | or Zork [l or M 1II, each 40 k24
MECA, Managing Your Mmey 195 125 +CENTRAL POINT, Copy li PC Wordtru 3B p -]
MICROPRO, WordStar® 350 189 «COMX Fastrak™, RAM /Disk emulator 50 3
— | s, 2is 212
us 595 325 A 40
* M ] WordStar Professional Plus 695 395 DIGITAL RES., CP/M-86™ (PC/XT) CALL
[ Ns A B T BUY WordStar Professional, 4 Pak 495 265 Concurrent CP/M-86™ w /windows $ 40 $ 27
lAhsalg)u'“ev(s:lﬁs'%n yYOgPMmi':Hh!nﬁﬁ ?at 9!$ ﬁ&bo’l?goﬂ o We h'"omg“RmREFERENCEs since mmLL FREE &
CISCO OREl 550 Washington Street 5 Portiand
lt Monlgomery opposllg he amnd Interstate 80, g H hwa L ] 1958, a computer deaer since 1978 and in compu- (am) 547 1289 (503) 620-9877
80; take Washm ton Street Exit. CALL (415 21, ter mail order since 1980 Banks: st Interstate OREGON ONLY ( ) 451-5151
PORTLAND, OREGO N — At Park 2 7 Tn am mtersecnon of Bank, (503 6434678 We belong to the Chamber of
wwlz 217 and 99W. CA 620-5595. NO Commerce (503) 228-9411 and Dwect Marketing HOT LINE OIIDEIDESKHOURS
SEATTLE, WASHINGTON — as;omlzmn s:ve £, sge::‘evge WA Nesoication o call éinnand Bracreet M ol are ihrnaton o you e | Mo Frl—EAM I @PM PST
n Loehmann's aza near Factoria uare, u ast_of g = ©
Fighway 405 & 90 and a South East 36th and Rehards CALL 641-4736 | SALES TAX | subscriber Ry 8] ™A rre 5 M i N York

Inquiry 72 for IBM Peripherals. inquiry 73 for Apple. Inquiry 74 for

all others,
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erated by the new arrival.
AppleTalk divides node addresses
into two classes: server node and user
node. The system reserves 255 pos-
sible addresses; hexadecimal address
FF is a special "broadcast” address
used to reserve the line for transmis-
sion as part of the network’s scheme.
AppleTalk is based on an open sys-
tem architecture (see figure 1). Apple
has published detailed information on
the suite of network protocols that
comprise AppleTalk and has held a
number of seminars to aid third-party
vendors that are developing software

and hardware applications for the
network.

The AppleTalk protocols implement
a packet-switching scheme that pro-
vides functional correspondence with
the International Standards Organiza-
tion {ISO) Open Systems Interconnec-
tion (OSI) model. Protocols equivalent
to the 1SO OSI layers 1 through 5
(physical. data link, network, trans-
port, and session} are at the core of
AppleTalk.

The access scheme to the network
is based on a CSMA/CA (carrier sense
multiple access with collision

Name
Binding
Protocol

AppleTalk Protocol Architecture

Layered, Open System

‘ AppleTalk
Filing
Protocol

Reliable data transport

/

Routing AppleTalk
Table Transaction
Maintenance Protocol
Protocol

T

Datagram
Delivery
Protocol

Socket-to-Socket Delivery on an internet

AppleTalk
Link

Access
Protocol

-+
Physical
Layer

Node-to-Node Delivery on a single AppleTalk

Figure 1. A diagram of AppleTalk’s protocol architecture, printed by the

LaserWriter.
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avoidance} model. Although both
AppleTalk and Ethernet are based on
a bus topology, they differ in the way
they handle the problem of data col-
lisions on the network.

Ethernet provides hardware capa-
bility for detecting collisions. Apple-
Talk, on the other hand, implements
collision avoidance in software at the
data-link level. The AppleTalk Link-
Access Protocol (ATLAP)} software
handles the address-assignment
mechanism, the frame format, and the
frame transmission and reception
process.

In the AppleTalk collision-avoidance
scheme all transmitters wait until the
line is idle. This time interval is deter-
mined by the generation of a pseudo-
random number whose range is ad-
justed based on perceived bus traffic.

As part of this scheme each trans-
mitter can send special broadcast
frames (addressed to all nodes in the
network) that reserve the line by in-
forming other nodes that it is prepar-
ing to send a packet. The transmitters
use directed frames (or packets) to
send data to a single address on the
network.

While a transmitting node is send-
ing to a receiving node, a dialogue
takes place. If a collision occurs dur-
ing the dialogue, the 'sending node
backs off and tries again, adjusting the
randomly generated time interval.
This adjustment follows a linear back-
off algorithm that changes dynamical-
ly in response to recent network-traffic
history. If the node detects collisions
among recently sent packets, this sug-
gests higher loading and greater con-
tention for the bus. Thus, the random
wait that is generated is calculated
over a larger range, effectively spread-
ing out the different contenders for
the line.

Apple reports that it has extensive-
ly tested AppleTalk's CSMA/CA pro-
tocol and is satisfied with its ability to
remain stable under heavy network
loads.

In addition to ATLAP. AppleTalk
consists of a variety of other protocols
that generally correspond to other
levels of the 1SO OSI model.

(continued)
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TIED UP

b

“WITH DATA RECORDING?

Here comes SEED to set you free.

Are you frequently tied up with typing large
amounts of data from printouts into your personal
computer, or frustrated at not being able to use it
while it is being used as an expensive data collection
device? If so, then let a SEED set you and your PC
free.

These highly portable and cost effective data
recording units allow you to continuously record
data wherever and whenever you want via an RS-
232C serial interface onto a diskette for analysis or
editing later on your PC.

SEED 1 is intended for use with an Apple I
compatible disk drive (single or dual drive — 120
Kbyte memory per disk) and after recording, the dis-
kette can be loaded into your Apple II, lle or IIl per-
sonal computer.

SEED 2 is intended for use with an IBM PC and
has the additional advantages of a built-in disk drive
unit, a 350 Kbyte memory, single or double sided,
double density disks, and dip switch selectable baud
rate, parity and data bits.

An optional analogue/digital conversion unit
is available for each model.

Both SEEDs can be used for a really wide range of
data recording applications:

in the office where data can be recorded from
mainframe, other computers or serial communica-
tion networks

in the laboratory where results can be recor-
ded from samples being measured continuously, in-
cluding overnight runs

on the factory floor where performance data
can be recorded from instruments undergoing qual-
ity control testing prior to shipment

So now there’s no need to get tied up with data
recording. All you need is SEED.

manriachioy

Iso-Heikkilantie 14, SF-20200 Turku, Finland,
Tel. (9)21-307 000, Telex 62665 maroy sf

USA, CMK Associates, [nc., (408) 374 1805; CANADA, Fisher Scientific, (613) 226 8874; W. GERMANY, LKB Instrument GmbH, (89) 85830, Isolab, (05609) 2736; FRANCE, LKB Instruments
S.A., (6) 928 6507; AUSTRIA, LKB Instrument Ges.m.b.H, (0222) 92 1607; ENGLAND, LKB Instruments Ltd., (01) 657 8822; SWEDEN, SEED Trading, (08) 768 5595.

Apple is a registered trademark of Apple Computer, Inc. [BM PC is a registered trademark of International Business Machines, Corp.

Inquiry 196
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While ATLAP handles node-to-node
delivery of packets on a single Apple-
Talk network, a Datagram Delivery
Protocol (DDP) extends this mecha-
nism to socket-to-socket delivery.
Sockets are logical entities in the in-
dividual nodes of a network. An in-
dividual socket is identified by a
I-byte address. Therefore, there can
be as many as 256 different socket ad-
dresses on a single node. The DDP is
designed to provide addressing and
packet delivery between several
AppleTalk networks connected by a
bridge. A bridge might consist of a
single node connected to two Apple-
Talk networks or it might consist of
two nodes, each connected to a sep-
arate AppleTalk network, connected
by a communications channel.

Additional protocols include a
routing table maintenance protocol
(RTMP) that permits any AppleTalk
node to “discover” network routing in-
formation. such as the number of the

LAN to which it is directly attached;
a name-binding protocol (NBP) that
permits users to access network ad-
dresses by names rather than num-
bers; and the AppleTalk transaction
protocol (ATP), designed to ensure
loss-free delivery of packets from a
source socket to a destination socket.

On the Macintosh, these protocols
are implemented as 5.5K bytes of
code written in assembly language.
Because the SCC chip handles ad-
dress recognition, the network pro-
tocols take no system overhead unless
a particular node is directly addressed
over the network.

Initially, AppleTalk will link groups
of Macintosh computers to the Laser-
Writer laser printer, an impressive
68000-based electronic printing
system that will provide hard-copy
output of any text or graphical image
that can be displayed on the Macin-
tosh screen. The special significance
of the LaserWriter is that it is in-

dobe Systems Inc., of Palo Alto,
California, was started by a
number of researchers who left Xerox's
PARC (Palo Alto Research Center). In
particular, John Warnock, president of
Adobe, was a principal scientist at
PARC for raster-graphic display tech-
niques. Charles Geschke, the executive
vice-president, was a manager of the
Imaging Sciences Laboratory at PARC.
Adobe is trying to make PostScript—
their text and graphics language—a
business standard. Unlike most print-
file description languages. PostScript is
not a static, data-structured written
description: it is a programming lan-
guage. When the Macintosh commu-
nicates with the LaserWriter, it actual-
ly sends a program across AppleTalk.
According to Geschke, "When the
program arrives at the 68000 in the
printer and begins executing, it has one
very interesting side effect, namely. it
drives the video on that laser and pro-
duces output. But it is really a program
description that is generated on the
Macintosh and is executed on the
printer” By using PostScript., the

ADOBE SYSTEMS AND
THE POSTSCRIPT LANGUAGE

amount of information sent across
AppleTalk can be trimmed, in some
cases, to just 10 percent more than the
raw ASCIl (American Standard Code
for Information Interchange) data.

PostScript is completely encoded in
the printable character subset of 7-bit
ASCII code and so is completely invisi-
ble across any kind of communications
line, not just AppleTalk. PostScript can
handle any material: text, line-art,
photographics, and even color (for
printers that can use it). While photo-
graphic images are sent as bit maps,
graphics are sent as commands and
the fonts are sent as mathematical
outlines (based on Bezier cubics) that
can be stroked, filled, scaled, oriented,
or used as clipping boundaries. And
it is flexible, as Geschke pointed out.
“If you're really into graphic art you can
adjust the shape of the half-tone dot,
the shape of the tonal production
curve, the orientation of the screen,
and its frequency.”

Adobe isn't only working with Apple.
You'll be seeing PostScript in other
systems from other companies.
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tegrated with PostScript, a page-
image-description language devel-
oped by Adobe Systems, a start-up
company founded by a group of elec-
tronic-printing experts who recently
left Xerox Corporation (see the text
box “"Adobe Systems and the Post-
Script Language” below). PostScript is
essential to the viability of AppleTalk
because it permits extensive com-
pression of the information the Laser-
Writer needs to print bit-map images.

LASER TECHNOLOGY

Laser printers are fast, quiet. and
capable of high-resolution printing.
Until recently, they have also been
very expensive, ranging from $50,000
to $400,000.

A laser printer has a raster-scanning
laser that projects the print image
onto an electrostatically charged
photosensitive drum. A set of rotating
mirrors manipulates the beam—the
laser itself doesn't move. Wherever
the laser beam touches the drum, the
static charge is nullified. Toner (par-
ticles of colored plastic) is then at-
tracted to those points. The printer
rolls paper against the drum and the
toner sticks to the paper. Finally, a hot
fuser permanently affixes the toner by
melting it onto the page.

The price of laser printers has
dropped dramatically because of de-
velopments such as Canon’s LBP-CX
marking engine. That engine, which is
also used in Canon’s personal copiers,
combines several fundamental printer
components into a single, inexpen-
sive, disposable cartridge. Because
those same components—including
the toner and drum—frequently
needed repair and replacement on
laser printers, the Canon engine great-
ly improves reliability.

The LaserWriter's disposable car-
tridges (made by Canon) cost $99
each and will print approximately
3000 pages. That puts the price in the
range of 3 cents per page. The Laser-
Writer prints on ordinary copy paper
but can also use bond paper, Euro-
pean and legal-size paper. transparen-
cies, envelopes. labels, or even busi-
ness cards. Several different toner

(continued)
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WHEN YOU BUILD A HOUSE ... YOU I

Windows With A View| These are
Toward The Future coders’
The Window windows...

Machine™ occupies
only 12K! Written in
tight, fast Assembler,
it performs like a
racing engine...with
more power than
you'll probably ever
need. Yet, it's an
engine designed to fit
in the vehicle of
your choice...from a
“stripped-down”
128K IBM PC to a
fully loaded AT. The
programs you write
today will run on
the broadest range of
machines possible. ..
now, and in the
future.

designed to be
built into the
programs you
are writing.
They can
overlap, move
anywhere on
the screen,
grow, shrink,
vanishor blink.
They can be
bordered in
anything from
asimple line to
flashing
asterisks...or
even no border

Windows Blgger
Than Your Screen? ai)a)i'a':';:ive
u

Here's where the 2‘/ to 255 of
VSI part of our name P el
fits in. VSI means them at a time!
Virtual Screen Inter- Coloror
face. Behind each ‘monochrome
window, there's a ...of course!

much bigger picture.

VSI defines virtual
screens rather than just windows. The
window itself shows whatever portion of
its virtual screen you wish to exhibit at
any given point in your program. Each
screen can be up to 128 x 255 (columns x
rows, or rows x columns). And there are
more than 100 screen primitives at your
command.

Multilingual Windows

You can order The Window Machine
with the language interface of your choice:
C, Pascal, Compiled Basic, Fortran, Cobol,
or PL1. We've even recently completed

Inquiry 18

AMBER SYSTEMS, INC: 1171 S. Saratoga-Sunnyvale Road, San Jose CA 95129
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Why did Simon &
Schuster, 3COM,
Tymshare, and
Revlon choose

VSI=The Windo
Machine? T

and how come
you can buy it for
such a low price?

an interface for Turbo Pascal* so that
now true, full-featured windowing can be
utilized with this fine compiler. {Turbo’s
own built-in "windowing” procedure is
extremely limited).

Windows That Won't Break You

We decided to save you a lot of money.
So, we left behind fancy binders, mono-
grammed slip cases and plastic pre-
sentation boxes. Instead, you'll find an
extremely powerful tool and a 200 page
manual written with an eye toward
simplicity, clarity and completeness. (We
*Turbo Pascal is a Trademark of Borland International

L pem———— -

T NEED TO MAKE THE WINDOWS YOURSELF. NOW . . THE SAME IS TRUE WHEN YOU'RE WRITING CODE.

figured if you wanted ribbons and bows
you could always add them yourself.)

And by offering you the product our-
selves, we were able to cut out all the
middlemen and save you a tremendous
amount of money.

VS b

Available for the IBM PC. XT, AT, IBM Compatibles;
and the Wang. T.I.. HP 150. and Tandy 2000.

The Window Machine inciudes:

B = Zoom Windows

"« Multiple Virtual
Screens (up to 255)

s Choice of Borders

£ {including flashing borders}
s Support for all Color and
Monochrome Video Attributes

{no graphics card required)

= Built-in Diagnostics

s And much, much more

ORDER YOUR COPY OF

VSI—THE WINDOW MACHINE TODAY
For Visa, MasterCard and

American Express orders call toll free:
1-800-227-3800 ext. 986

The Window Machine™ $59.95 Shipping and handling included
LANGUAGE INTERFACE:

O Lattice C ORealia Cobol OMicrosoit Basic Compiler O Microsoft Fortran

OPL1 CMicrosolt Pascal OTurbo Pascal [full featured true windowing)

COMPUTER

Name E - L

Address ol
Gty — State_ ZipCode

LiCheck  OMoney Order  OVISA  DMasterCard 0 American Express
Card 2 Exp. Date

*California residents: tax included. Orders outside the USA. please add $5
far shipping and handling.

/ AMBER SYSTEMS
1171 S, Saraloga-Sunnyvale Road
San Jose, CA 95129

FOR DEALER INQUIRIES: CALL OUR 800 NUMBER
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colors are available.

The Canon engine is used in the
LaserWriter and many other new laser
printers, from Hewlett-Packard's
$3495 Laser]et to the $10,000 QMS
800. These laser printers can turn out
eight pages a minute and yet make
only about as much noise as a copier.
All of these machines can print at the
same 300-dots-per-inch resolution.
While far better than standard dot-
matrix printers, they aren't up to the
1200 dots per inch or better that
phototypesetters produce (see figures
1 and 2 for samples of the Laser-
Writer's output). Still, unless you're a
graphics expert, it is hard to
distinguish this resolution from
typeset text. The difference between
the various Canon-based laser
printers is in the controllers; each
manufacturer uses its own controlling
computer.

Because the laser scans synchro-
nously across the page, image dots
must be fed to the laser at exactly the
right time. That requires data storage
in the printer itself. Shipping data to
the printer memory as a simple bit
map would take too much time for
most users. An RS-232C port running

at 19,200 bps (bits per second) would
take nearly 7 minutes to send the
7,920,000 bits for a single page; even
the speedier AppleTalk network
would take half a minute. To ease that
bottleneck, most manufacturers put
some form of intelligence, such as en-
coded graphics instructions and pre-
loaded fonts, into the printer con-
troller. Then the computer need only
send a condensed form of the print
image to the printer controller.

The least intelligent controllers have
limited printing capabilities. The
Hewlett-Packard Laser]et, for instance,
can only print 6 square inches of
graphics per page and has a limited
set of character fonts. On the other
hand. the expensive QMS printer uses
a standard Tektronix terminal emula-
tion (a set of graphics protocols). For
example, instead of sending a bit map
of a circle to that printer, a computer
only needs to send the Tektronix in-
struction to print a circle of a certain
size, shape, and position.

LASERWRITER HARDWARE

The Apple LaserWriter printer can
generate a variety of fonts and high-
quality graphics with the help of a

J-3 Piper Cub

Figure 2: Sample output from the LaserWriter.
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powerful built-in computer and the
PostScript language.

The LaserWriter's internal com-
puter-controller board was designed
by Burrell Smith, a key figure in the
Macintosh design group, and is built
around an 11.2-MHz 68000 processor,
1.5 megabytes of RAM {random-
access read/write memory), and 0.5
megabyte of ROM (read-only mem-
ory). The ROM contains the PostScript
code.

The laser-printer project's design
goals were formed when Adobe Sys-
tems suggested that a laser printer
could offer graphics without giving up
letter-quality text. Part of this involved
making the printer controller as intel-
ligent and as fast as possible, so that
encoded information could be sent
over the AppleTalk LAN to spare the
network a huge overhead burden.

Of the LaserWriter’'s 1.5 megabytes
of RAM, half a megabyte is used for
temporary scratch-pad buffers and
font caching and a full megabyte is
devoted to the screen. The Laser-
Writer has other small memory com-
ponents, such as a static RAM cache
of 4K bytes that allows the 68000 to
process faster by executing inner
loops without any wait states. In ad-
dition, Apple built into the hardware
one of the most common input trans-
fer modes. Burrell Smith said, “We do
a classical OR between contents of
memory and the data you wish to
enter to the frame buffer—in a single
bus cycle”

Apple is a high-volume producer. To
that end, it has kept the component
count on the board low—there are
only 34 chips plus memory and
resistor packs. In comparison, one
competing laser-printer controller
board has close to 150 chips. The
LaserWriter board has been designed,
as was the Macintosh, for automatic
insertion and test. The chip tech-
nology used is generally the same as
for the Macintosh: 25-nanosecond
PAL (programmable-array logic) chips,
256K-byte dynamic RAM chips, and
256K-byte ROM chips. Smith noted,
“What we're trying to do is take rela-
tively expensive technologies and

(continued)



To get a lot out of a printer, you need a lot of
programs, right?

Wrong.

True, your customers want to change type sizes,
create their own characters, and even print sideways.
But you don’t need to stock a lot of different

rir =
printer utilities. One simple program will biow all e ™
the others right off your shelf. L SOftStyle
Printworks. It’s loaded. SoftStyfe. Inc. « 7192 Kalanianaole Hwy. » Suite 205

! Honoluly, Hawail 96825 « Phone (800) 367-5600
$69.95 retail. SofiStyle products are distributed by Softsel and Ingram Software.
Simple Menu Control ® Pivot Printing ™ lets you print sideways quickly and easily ® Prints full IBM character set including line graphics, math and science symbols ®
Foreign tanguage characters » Easily set print modes: condensed, emphasized and more ® Create new characters or entire fonts » Many fonts included » Supports
thousands of popular software packages including Wordstar, dBaseH and Lotus 1-2-3.

Printworks enhances over 30 dot-matrix printers: C.iTOH Prowriter (8510, 1550, 7500 ali with the ietter “E” included in the mode! number), CENTRONICS Horizon
(H80), EPSON (FX-80/100, RX-80/100, JX-80, LO-1500, MX-80/100 11t with Graftrax Plus), IBM Graphics Printer, INFORUNNER Riteman (Plus, Blue Plus, 1, 15),
NEC Pinwriter (P2-3, P3-3), OKIDATA (ML 84 Step 2, ML 92 and 83 with or without Plug 'n Play Kit, Pacernark 2350 and 2410), and STAR (Gemini 10X/15X, Rladix
10/15, Deita 10/15). For the 18M PC, PC-XT, PCjr,, Compag and many other IBM compatibies. Needs 128K and DOS 1.1 or later.
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make them ourselves’

Once the print image has been
completely set in the RAM, the printer
needs to ship it out to the laser ap-
paratus as quickly as possible. That
task is aided by the 68000, which
helps drive the video electronics. The
central processor stores the data in
two FIFO (first-in/first-out) memories.

That scheme allows a minimum
amount of bus contention between
the microprocessor and memory.
Everything on the board is a slave to
the 68000. That flexible architecture
is expoited, for example, by the
margins of the page to be printed.
When the margins move inward, the
frame buffer used for generating the

Each subject is a 3-tape series. The Basics will take you from the beginning and lead you through

dBASE Il commands. You will soon be creating your own databases, editing files, deletingrecords, etc.
Application Programming will teach you program layouts, loops, structures and so much more. You

will be writing your own programs within hours.

dBASE.

ﬁ Coming soon...
dBASE III
WORDSTAR
MS-DOS.

——VHS-BETA|———

- $14995

Call Toll Free
From California

#DB125 - THE BASICS

#DB135 - APPLICATION
PROGRAMMING

DB125 OR
DB135

BOTH
DBI125 & DB135

$27975

E s COD, CHECKS, M/O
{

— ORDER BY PHONE —

1-800-624-4525
1-916-546-3371

CP/M
LOTUS 123
MULTIPLAN

* MultiPlan and MS DOS are registered trademarks of Microsoft
Inc. CPM 15 a registered Irademark of Digital Research Wordstar
s registered trademark of Micro Pro. dBASE Il and dBASE Il are
registered trademarks of Ashion Tate. Lotus 123 15 a registered
L trademark of Lotus Corp

\

132 BYTE ¢« FEBRUARY 1985

X Western Video

\ Productions

' P.O. Box 2300
8079 N. Lake Blud.
Kings Beach, CA 95719

Inquiry 329

bit map is actually reduced in size—
allowing more RAM to cache the
fonts.

The Macintosh has nonvolatile pa-
rameter memory that allows it to
remember certain modifiable control
settings between uses. Apple decided
to further explore that scheme in the
LaserWriter by putting in a 0.5K-byte
EEPROM (electrically erasable pro-
grammable ROM), which is expand-
able to 2K bytes. As Smith points out,
that is “equivalent to 16,000 DIP (dual-
inline package) switches.”

The AppleTalk port isn't the only
way to drive the LaserWriter. There is
also a DB25 connector with complete-
ly programmable RS-232C protocols.
Adobe indicated that they and others
would provide packages that will use
translators or emulators to drive Tex,
Troff, Scribe, and other mainframe-
style composition systems.

What sort of performance does the
built-in computer offer for the Laser-
Writer? According to Smith, when it
is combined with perfect hardware,
the printer is capable of turning out
a page in 6 seconds. With the Apple
controller, “We're expecting a 10-sec-
ond average time per page.” he says.

Anything that can be put on the
Macintosh screen can be printed by
the LaserWriter. When you use the
Printer Chooser desk accessory to
select the LaserWriter printer instead
of the ImageWriter, the Macintosh
calls a new printer driver. On the
Macintosh, all screen graphics are
based on QuickDraw routines called
from ROM. Bud Tribble, the Macin-
tosh software manager, says, 'The
LaserWriter's strategy is different than
the ImageWriter's. Even though all the
Macintosh's QuickDraw routines are
in ROM, every entry point to Quick-
Draw has a handle on it that allows
us to trap out that call and go some-
place else. That's what happens dur-
ing printing to the LaserWriter driver.
We trap out all the QuickDraw calls,
and when that call comes along, the
system translates it to the equivalent
PostScript call, which ships it over
AppleTalk to the laser printer and
prints out.” For now, the printer works

(continued)



SPEAR SECRITIES, INC.
TRADING ONLINE

1 Place orders

2 Uieuw or cance] open orders

3 Uies confirmations and messages
4 Send messages to Spear

Enter item number or (Hyelp: 1
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the counter:

Introducing the most complete 24-hour We even take care of your PortfolioUp- [ 7 ;s 2 . sve omt fom et o o _|

investment service on the market. dating and record-keeping. And your SPEAR SECURITIES

Spear Securities has teamed up with ~ account is protected up to $10 million* The Electronic Investment Center

The SourceSM to bring_you the most COM-  Get started for $35-a-trade. | 696 Wilshire Boulevard
prehenswe personal investment service Between now and February 28, 1985, | Los Angeles, CA 90017

ever introduced. most market orders placed with Spear | [J Send me information on how

Now you can use any personal COM-  secyyrities (up to 1,000 shares) will cost to trade over the counter.

puter to trade stocks, options or bonds 5y 35 each. After that, youllenjoyour | [llhavea personal computer.
quickly and inexpensively. Without soft-  regyiar discount rates, which will save | O1am currently a member of
ware. But that's not all. you up to 70%on stock transactions com- l The Source.
|

Immediate access to market intelligence. pared to full-cost broker commissions. Name
If youre going to compete with pro- The coupon on the right will get you Avdielicss
fessional investors, you need more than all the details. Fast. Our toll-free number : 3 )
instant tradling. That's why we give you is even faster. Just clial (800) 821-1902. - =
the ability to analyze and compare thou-  In California, call (800) 321-6116. City' e
_SBﬂdS Qf companies. And we prOVide *Combination of SIPC protection and private insurance. | State Zip P J————
immediate access to critical business See brochure for detaits. Member B-2
news and price changes as they occur. Available exciusively via The Source I| L R R —— _I

Spear Securities, a member of the NASD and SIPC, is a wholly owned subsidiary of Investment Resources & Technology, Inc. The Source is a service mark of
Source Telecomputing Corporation, a subsidiary of The Reader's Digest Association, Inc. The Source services are offered in participation with Control Data Corporation.
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Picture a computer under 31000
that can run Lotus 1-2-3.
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'To run a powerful program, you need And for all of its power; it costs less

a powerful computer. But “powerful” than $1.000* without monitor:
doesn’t always / ”
have to mean “But I already have Lotus™1-2-3"on diskette.”
expensive. If that's the case, you may not want to buy the cartridge version. All

C . you need is a PCjrInstallation Kit (available free where you bought 1-2-3)

) ase "J. and the new 128KB PCjr Memory Expansion Attachment.
pont: PC]?; This doubles PCjr’s memory. And, by no coincidence, it also doubles the
from IBM number of programs you’ll be able to run.

T So you can use Lotus 1-2-3 on diskette, and over a thousand additional

With its programs that utilize expanded memory.
128K B memory,
PCyr can run the world’s best-selling Picture yourself with PCjz You can try
business program — Lotus1-2-3—in its one out at an authorized IBM PCyr dealer
new cartridge form. Giving you the power or IBM Product Center:
to integrate spreadsheets and data For the name of the store nearest you,
bases, and visualize numbers in charts call 1-800-IBM-PCJR. In Alaska and
and graphs. Hawaii, call 1-800-447-0890. T =%5

PCyr’s cartridge format offers some
real advantages, too.

A cartridge not only loads much faster
than a program on diskette —it uses
almost no user memory. So you get

more “room to work.”

It can also free the diskette drive to ]BM PC 7’
be used for information storage alone.

And perhaps best of all, a cartridge Growing by leaps and bounds
program can’t be erased. Which means —
your investment is safe.

Of course, PCjr runs diskette
programs as well. Over a thousand of the
best programs written for the IBM PC.
For business, home management,
communications, education and

entertainment.
b
mmN
Wiy
iy
4
-

Before or after you buy a PCjr, it's easy to get answers
to your questions. Just call 1-800-222-PCJR.

*IBM Product Center price, monitor not included.
Lotus and 1-2-3 are trademarks of Lotus Development Corp.
Little Tramp character licensed by Bubbles Inc., s.a,



A program to take
the tedium out of converting
C programs to Pascal
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BY TED CARNEVALE

o matter how much you
prefer a particular pro-
gramming language, there
are times when it is neces-
sary to use a different one. I found
myself in this situation recently after
| had written a graphics subroutine
library in C for the Pixeltronics high-
resolution graphics display board that
uses the NEC 7220 GDC (graphics dis-
play controller) chip. Since the display
was attractive, | decided to incor-
porate the routines into our lab’s high-
speed data-acquisition system.

The data-acquisition program,
which controlled A/D (analog-to-
digital) conversion and signal averag-
ing, was compiled with Digital Re-
search’s Pascal/MT + compiler. I chose
this implementation of Pascal
because it supports floating-point
operations using the AMD (Advanced
Micro Devices) 9511A, a high-per-
formance arithmetic coprocessor that
allows faster on-line data averaging
and scaling. To run the A/D converter
at top speed, special drivers were
written in assembly language. The
package’s weak link was its subroutine
to display data on a nonstorage
oscilloscope, using the D/A (digital-to-
analog) section of the converter
board. The time required to sweep
multiple traces across the oscil-
loscope screen limited the maximum
rate of data acquisition. ;

It didn't seem practical to rewrite all
of the data conversion software in C
just to use the graphics display. Fur-
thermore, we would have to write new
drivers to use the AMD 9511A for
floating-point calculations in C. Worse
yet, the floating-point format and

dynamic range of the AMD 9511A are
radically different from their counter-
parts in our version of C (Software
Toolworks C80 with optional floats
and longs).

For a while I considered linking the
rel (relocatable) files produced by C80
(which contain the graphics routines)
to the erl (extended relocatable) files
generated by Pascal/MT + (which con-
tain the data-conversion routines).
This proved to be especially cumber-
some for two reasons.

First, both of these languages use
the stack to pass parameters to sub-
routines. Pascal/MT+ assumes that
the subroutine will pop the param-
eters from the stack, which has the
side effect of restoring the stack
pointer to its position before the sub-
routine call. However, C80 expects the
calling program to restore the stack
pointer. Therefore, repeated calls
from a Pascal program to C subrou-
tines would make the stack grow
larger and larger. potentially over-
writing vital regions of memory. Cir-
cumventing this problem requires the
crude but effective dodge of inserting
a special "unstack’ routine after each
C routine call, so that the stack
pointer would be properly restored.

The second problem is more diffi-
cult to deal with and relates to the fact
that Pascal lacks local static variables.
LINKMT, the linker for Pascal/ MT+,
issues error messages when it en-
counters certain conditions in the
data segment. Some of my graphics
procedures used local static variables,
and these modules could not be pro-
cessed by LINKMT.

In theory this can be overcome by

using LIBMT to convert the Pascal erl
files to rel files and then linking them
to the C80 rel files with Microsoft's
L80. But somehow 1 could never get
this technique to work right. Even if
L80 could have produced a function-
ing mongrel. it would have been need-
lessly bulky, since the graphics drivers
would have their own arithmetic and
logic routines extracted from the C
library with much needless duplica-
tion of similar functions provided by
the Pascal library. Still, if it had worked
I would have used it.

Having failed to weld C routines to
Pascal, | had to rewrite the graphics
drivers in Pascal. At first this seemed
less awful than it really was. There are
enough similarities between these
two descendants of ALGOL that
major revisions are not necessary for
most simple routines. Many of the re-
quired changes can be done with any
editor using global search/replace
commands. For example, C's block
delimiters { and } are direct counter-
parts of Pascal's begin and end.

This method is fine if you only have
to translate a few short programs, but
it has some major problems other-
wise. Suppose you accidentally re-
place the C comment delimiters /*
and */ with { and } before replacing
the block delimiters with begin and
end? And how about the different
uses of = in C and Pascal? If you re-
place each = with :=, then C's

(continued)
Ted Carnevale is an assistant professor of
neurology at the State University of New York
at Stony Brook. He can be reached in care
of the Neurology Dept.. SUNY, Stony Brook,
NY 11794.
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C TO PASCAL

—_ -

Listing 1: The C-to-Pascal program, written for the Software Toolworks C8Q compiler.

T

C to Pascal — filter to replace C punctuation and certain key words with
their Pascal equivalents.

C form Pascal form
{ BEGIN
} END;
<tab> <2 blank spaces >
() < nothing>
&& AND

N OR
comment start  {
comment end  }

| = <>
printf writeln
scanf readin
while WHILE

Usage: ctp <infile >outfile
*/

#define EOF -1
#define EOS \0'

main ()

{
char c, *letter,word{100];
int wordinth;

letter = word,;
wordinth =0;
while ((c = getchar()) = EOF) {
if (isalpha(c)) letterjwordinth + +]=c;

else {
if (wordinth>0) { /* word ready to check */
letterfwordinth] = \0';
wtest(word); /* pass or replace it */
wordlnth = 0; /™ reset index "/
}
ctest(c); /* process following char */
}

}

/" note: the last word in the file will be missed if it is immediately followed
by EOF with no intervening nonalphanumeric character. This is not a problem for
Pascal or C program sources. However, a general-purpose word filter would have
to check for a nonzero wordlength after EOF is reached. */

wtest(word)
char =word;

{

char =swapword;

swapword = word;
switch (word[0]) { /* test first letter, then rest of word */
case 'p’: if (strcmp(word," printh\0"') = = 0) swapword = *'writelm\0"";

break;

case ‘s’: if (stremp(word, ‘scanf\0"") = = 0) swapword = “‘readlmM\0”’;
break

case ‘w': if (strcmp(word, ‘while\0"') = = 0) swapword = “WHILE\0";
break;

default: break; /* pass unchanged */

(continued)
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The C functions printf
and scanf could be
replaced by writeln

and readin.

equality test == becomes :=:=,
< = turns into <:=, and > =
becomes >:=.

You could step manually through
the file, verifying all replacements one
at a time, and this might not take too
long if you have excellent eye-hand
coordination. If you're really good,
you might catch most of the errors
before your compiler does. However,
| wouldn't even attempt it. | was faced
with the task of editing 27 separate
files, totaling about 30 pages of
drivers and test programs to convert
from C to Pascal. After manually
translating three of these to Pascal, |
decided to write a “filter” that would
do as much of the dirty work as
possible.

The first step in developing this C
program, called CTPC (see listing 1),
was identifying what substitutions
could by made easily, reasonably, and
safely by an unsupervised, i.e. non-
interactive, program. The C functions
printf and scanf could be replaced by
writeln and readIn. Where necessary,
the In suffixes can be deleted manual-
ly at the same time the argument lists
are revised.

The only other word substitution
that | made was to capitalize WHILE.
It is a trivial matter to change the pro-
gram to perform case substitutions on
other words (e.g.. for or if). You will
also want to replace switch with case
and delete any case that appears in
the C source. In addition to the block
and comment delimiters, the non-
alphanumeric characters that | de-
cided to replace included tab (re-
placed with two spaces, my own for-
mat preference for Pascal), double
quote, empty pairs of parentheses,
logical "and” (&&), logical “or” (!l), and
the various uses of =

(continued)



Join The Leader

...and be a Leader!

MicroAge is the computer solution leader. Through-
out the United States and Canada, businesspeople
rely on MicroAge for advice, leading products, and
service when computerizing their companies.

But remaining the leader takes talented profession-
als who are willing to invest in their own community.
People who are willing to assume a leadership
position. That's why MicroAge is meeting with indi-

viduals who want to own and operate a MicroAge
sales organization.

Owning a MicroAge franchise is more than running
a store. We sell multi-user systems, local area net-
works and telephone systems. . .along with per-
sonal computers. We provide service, installation
and training for our customers.

If you would like to develop a long-term relation-
ship serving the businesses in your area, let's talk
business! Call or write:

MiCcroAge

compPUTer stores

“The Solution Store”*

1457 West Alameda « Tempe, AZ 85282
1-800-245-4683

In Arizona or outside the continental U.S. call (602) 968-3168

“The Leader In Multi-User Technology”
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H
swap(swapword);
}
ctest(c)
char c;
{
switch (¢) {
case '"': putchar(\' ');
break;
case ‘{": swap('BEGIN\0");
break;
case '} swap(“END\0"),
break;
case '\t swap(" \0"):
break;
case ‘&": swapif(‘&’, ‘&, AND \0");
break;
case ‘| swapif(']’, |',"OR 0"');
break;
case ‘("' swapif('(', )'."\0"); /™ () simply deleted */
break;
case /0 swapif(/, ", {\0"),
break;
case '*": swapif('*’, /""" }\O").
break;
case ‘I swapif('l’, ‘=""<>\0") [*l= —=> <> *
break
case ‘<
case '>": putchar(c); /* <x and >x are passed unchanged */
¢ = getchar();
putchar(c);
break;
case ‘=" identassign(); (T = =2 ,=2 =5 t="
break;
default:  purchar(c);
break;
}
}
swap(s)
char *s;
{
while (*s! = EOS) putchar(*s+ +);
}

swapif(first,second, replacement)
char first,second, =replacement;

{
char c;
if ((c = getchar()) = = second) swap(replacement);
else {
putcharfirst);
putchar(c);
H
}
identassign()
char c;
if ((c=getchar())l= "‘=") { /* assignment */
putchar(’:’);
putchar(' =");
putchar(c)’
}
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The next question was how to per-
form the substitutions. | decided the
program should read through the file
one character at a time, building
words and testing them one at a time,
while checking nonalphanumeric
characters for any necessary replace-
ments. For my purposes, | defined a
word as a string of alphanumeric char-
acters bounded by nonalphanumeric
characters (including underline and
numerals). This convention places
restrictions on the labels that can be
used in a program. For instance,
printfl would change into writeln,
and new__scanf would become
new__readIn. If you use reasonable
prudence in choosing names, you will
avoid such undesired side effects.

An array of type char is used for
temporary storage of each word. This
array is arbitrarily much longer than
any variable, function, or constant
label that | am ever likely to use.
Words are built one character at a
time, starting with the first alpha-
numeric character encountered. The
appearance of a nonalphanumeric
character signals the end of each
word. An index variable keeps track
of the length of the word, and a
pointer indicates the location for the
next character.

When a nonalphanumeric character
is found, the length of the word is ex-
amined. If the word length is nonzero,
the program branches to a string com-
parison and conditional replacement
routine. This routine handles each
word in a similar fashion. It seemed
easiest to use C80's strcmp (string
compare) function to identify replace-
able words. This function is not dif-
ficult to simulate if it is lacking from
any particular C implementation.

Nonalphanumeric characters are
treated in a somewhat different man-
ner. Some, like tab or ”, are simply re-
placed directly. Others, like / or &, are
replaced only if followed by a second
character such as * or another &, re-
spectively. The various = constructs
are all handled differently.

For the sake of convenience, I used
a UNIX-like command-line specifica-
tion for input and output filenames.

{continued)



Networking Raised to a

Greater Power

Advanced Technology. Withiit, IBM tripled the speed of the
PC and increased its memory capacity five-fold. Nowhere is
this increase in computing power more important than in
networking situations. If the AT's technological advances
have prompted you to look into a multi-user network, you
owe it to yourself to take a closer look at MultiLink
Advanced™ ... a unique multi-tasking, multi-user network-
ing system that runs programs under PC-DOS 3.0.

Eight Workstations for the Price of an AT. MultiLink
Advanced™ represents the next generation in networking
systems for IBM microcomputers. The system enables ter-
minals, connected to a single AT, to emulate IBM-PC's hav-
ing up to 448K of RAM (The PC-Shadow™ terminal, shown
above, even has a PC look-alike, as well as work-alike
keyboard and display).

This means that instead of spending $3,000 per worksta-
tion for a PC with a Kilobuck “Network Interface Board,"” you
can use inexpensive terminals . . . eight of which cost less
than an IBM AT. Even if you need only one workstation
connected to your AT, you'll realize significant savings.

MultiLink Advanced ' ...Instant Access to All of Your
Resources. Central to most multi-user situations is the
need to coordinate a variety of printers. With what's been
described by PC-Tech Journal as “. . . by far, the best print
spooler for the IBM PC,” MultiLink Advanced ™ gives users
the option to print either at their workstations, or at a central
location. In addition, programs and files can be shared by
multiple users locally or through use of a modem. Just think
of it . . . having remote access to an AT with a lightweight
terminal/modem.

Although designed to take advantage of the AT, MultiLink
Advanced™ runs on all versions of PC-DOS, except 1.0. and
certain implementations of MS-DOS. A wide range of lead-
ing programs are supported which include WordStar,
dBASE [ll, Multimate, and Lotus 1-2-3.

Get the Advanced Story Today. Call The Software Link
Today for complete details and the dealer nearest you. Multi-
Link Advanced™ is immediately available at the suggested
retail price of $495 and comes with a money-back guaran-
tee. VISA, MC, AMEX accepted.

WulcoLimk
ADVANCED

__) THE SOFTWARE LINK, INC.

IBM, PC. AT, & PC-DOS are trademarks of
{BM Corp. MS-DOS. WordStar. dBASE Il
Lotus 1-2-3, and Multimate are trademarks
of Microsoft Corp., MicroPro. Ashton-Tate
Lotus Development Corp.. & Multimate
International, respectively.

8601 Dunwoody Place. Suite 336. Atlanta, GA 30338 Telex 4996147 SWLINK
CALL: 404/998-0700

Dealer Inquiries Invited

Multiink Advanced ™ &
PC-Shadow ™ are trademarks
ol The Software Link, tne
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program’s own source file.

#define EOF -1
#define EOS \0'

main

BEGIN
char c,*letter,word[100];
int wordinth;

letter: = word;

wordinth: = 0;

WHILE ((c: = getchar) < > EOF) BEGIN
if (isalpha(c)) letter[wordinth+ +]: =c;
else BEGIN

if (wordinth>0) BEGIN { word ready to check }
letter[wordinth]: = \0';
wtest(word); { pass or replace it }
wordinth: =0; { reset index }
END;
ctest(c); { process following char }
END;
END;
END;

Listing 2: Sample output of the CTPC program, a partial processing of the

The typical command line reads
CTP <INFILE XXX >QUTFILEYYY

Listing 1 is my current version of
CTPC. Listing 2 is part of the file
| CTPPAS produced by using CTP to
| process itself.

This filter program was designed to
perform simple substitutions. It
passes #define, #ifdef, and #include
statements unchanged. It does not
label functions or procedures,
generate type definitions, reorganize
variable declarations, or perform
other radical alterations. Nor does it
eliminate the need for program re-
structuring to compensate for major
differences between C and Pascal (the
lack of local static variables in Pascal
being one of the more annoying prob-
lems). However, it does remove most
of the error-prone aspects of building
a Pascal program on the framework
i of a C progrtam. m

IBM COPY
PROTECTION

A versatile system that works.

Call ALF first
1-800-321-4668

MultiGuard is ALF’s new IBM copy protection system. It’s

reasonably priced, yet offers maximum protection and flexi-

- bility. Call the toll-free number above for our pamphlet on copy
protection systems. Inside Colorado, call 234-0871.

ALF ALF Products ¢ Denver, CO

ALF

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 Products ¢ Denver, CO
e —_—
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Think BEFORE YOUR NEXT PC!

Your PC to Time Sharing System

KT-7/PC

Why buy
““ADDITIONAL EXPENSIVE PC’S”
just to get additional users!

Kimtron is the only one that enables you to provides many more useful features such as tilt,

expand your IBM PC, XT, AT or the other PC swivel and height adjustiment of monitor,

compatibles to Multi-Tasking and Multi-User optional amber screen, a dedicated serial

system at a fraction of the cost of additional PC's. printer port for each user at no extra cost, and

Only Kimtron can display the screen exactly as optional 14 inch screen.

your PC monochrome monitor, even for software

like Lotus 1-2-3 or Word Star. Plus only Kimtron In addition, the KT-7/PC is designed for flexibility

provides an IBM PC keyboard look-alike. so that it can also be used as an industry
compdatible ASCI] terminal.

Operators will not only think and feel the KT-7/PC
as if they're using [BM PC, but the KT-7/PC

2225 -1 Martin Avenue
Santa Clara, CA 95050
408-727-1510 TWX. 910-338-0237

- Kimtron

Inquiry 171

Kimtron, a 5-year technology leader - we’'re going places and want you
to join the Kimtron family of satisfied users. For more information about our
KT-7/PC and your other terminal needs, call the Kimtron Corporation.

(408) 727-1510

NOTE: IBM PC, XT. and AT. Lotus 1-2-3, and Word Star are trade marks of [BM Corporation, Lotus
Development Corp., and MicroPro International Corp.
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Letting the computer
handle the math eases the designer’s job

A servo mechanism is essentially a small motor that controls a larger motor.
A servo-control system consists of the logical instructions needed to guide
the servo mechanism. Control systems were brought out of the laboratory
and into practical use about the time guided missiles were developed for
World War II. The original vacuum-tube type was big. heavy, and expen-
sive, but integrated-circuit (IC) technology has reduced the size of control-
system technology as well as others. Now, almost the entire servo-control
electronics package fits into a single IC, as in present model-airplane radio-
controlled servos. Consequently, the cost of these systems has been re-
duced so that they are now found in automobile cruise-control systems,
stereo turntables and tape decks, kitchen appliances, and home-workshop
tools.

A reduction in the size and cost of servo-control systems, however, has
not reduced their complexity. The design of servo-control systems remains
one of the most intricate of the electrical engineering sciences. However,
the computer's simulation ability has simplified the designer’s job. Simula-
tion is now a common part of the servo-control system engineer’s too] kit,
and similar simulation, though not as complex, can be effected with home
computers.

As an example, let's design an electronic weighing scale. Figure 1 is an
illustration of how such a scale would be arranged. A balance beam forms
the main part of the scale, along with the weight pan on the left. On the
right side, instead of the normal balance weights, we attach a solenoid.
The solencid is designed so that the pull on the solenoid armature is directly
proportional to the current in the coil. A sensor, such as a low- (continued)

Don Stauffer is a senior research scientist at Honeywell Systems and Research who
went from building model airplanes from balsa wood to modeling advanced avionics systems
on computers. He can be reached at 6741-157th Lane NW, Anoka, MN 55303.
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SERVO SYSTEM

friction potentiometer, forms an error
detector that gives a voltage propor-
tional to the angle by which the scale
is out of balance. The servo-control
system uses this error signal to
change the current through the sole-
noid to eliminate the imbalance. The
current in the solenoid coil is now pro-
portional to the weight in the pan, and
a current meter is calibrated to read
in weight units.

Figure 2 is the type of diagram a
designer would draw for this kind of
feedback servo-control system. The
circle at the left represents a summing
junction. The output to the right of the
junction is the sum of the inputs to the
other two (or three) quadrants. As
shown here, the junction indicates the
difference between the commanded
or desired quantity, Q.. and the actual
quantity, Q. The servo-control com-
puter operates on this difference and
outputs a voltage to the actuator. The
actuator is a physical device, usually
a force transducer that drives the

quantity to be controlled either up or
down so that the actual value equals
the desired value. At this point the
system is balanced, and the error
signal (or feedback) will remain at
zero unless some perturbing force
displaces the system or a new input
value is commanded.

A servo-control designer is con-
cerned with several aspects of the sys-
tem’s behavior. First and foremost is
stability. That is, does the system in-
deed act to reduce the error, and not,
as servo-control systems have a habit
of doing, actually cause the error to
increase wildly? How soon will the
system reach a new equilibrium? If it
takes too long to settle down, the sys-
tem may not be usable in practice. Is
the amount of error that remains after
the system reaches a new equilibrium
sufficiently small? Ideally, you'll have
no error but in practice you'll prob-
ably have some and will have to
decide if it is tolerable.

Without simulation you have to use

—

1]
\o)

(] (4 .l
v IJJ.'
SERVO
CONTROLLER [————} SOLENOID
===
ERROR
(IMBAL ANCE)
DETECTOR

Figure 1: The servo system holds the balance beam level.

INPUT CONTROL el Q
commanp ¢ COMPUTER AGILATRR
FEEDBACK

Figure 2: A servo system operates by measuring the difference between the
commanded and actual values of some quantity and uses a function of that difference

to drive an error-reducing actuator.

complicated differential equations to
try to predict a mechanism’s behavior.
Computer-based simulation does the
math for you. In addition, simulation
lets you design more complex servos,
whose behavior could not be pre-
dicted easily by normal differential
equation methods. Figure 3 charts a
typical simulation. After setting the
initial conditions, the program enters
the iterative loop (input, model, out-
put, update). It scans user or process
input to see if conditions are to be
changed. If the simulation is sup-
posed to be continuous, such as the
physical simulation we will be work-
ing with, input is best done with a
keyboard-monitoring routine to keep
the program running between inputs.
The heart of the simulation is the next
step—the math model. In this block.
the computer performs its mathe-
matical operations on the equation
that describes the system being
simulated. Almost any system or

(continued)

=y
START

INITIALIZATION
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QUTPUT
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Figure 3: A typical simulation-program
flowchart.
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Are you battling incompatible
office automation systems?

Now, in just minutes, you can get two incompatible
office automation systems to work together. To swap docu-
ments in letter perfect order.

All without battling a single modem, service bureau,
telephone company or instruction manual.

Announcing the KEYWORD 7000,
an exciting new breakthrough in office
automation compatibility.

It's here! A compact new hardware/software device that
can convert diskettes quickly. Easily. With o cleanup.

That means you can swap diskettes between all the
major office automation systems without losing headers.
Footers. Tabs. Underlines. Or any other formatting codes.

What's more, the KEYWORD 7000 costs just

ﬁennies a page. Compared to service
ureaus at $3. And rekeying at $4.50.

But that’s not all. With Keyword, you’ll discover a
whole new cost-saving world of office efficiency . . . using the
office automation systems you have right now!

To find out more, call 1-800-227-1817 ext.812A and get
your complimentary copy of How to Win the Compatibility
Battle. Exciting New Facts about Today’s Office Automation
Compatibility Solutions. Or fill in— or attach your business
card to—the tear-out coupon. And mail.

Inquiry 170

Call 1-800-227-1817 ext. 812A

for your free booklet.
I S S S G NN SN NS D BN NN G M Gummy S S R S et S S
" M KEYWORD 12
“"::m Keyword Office Technologies, Inc.
25354 Cypress Avenue
4‘_’%‘ Hayward, California 94544
T
e
T

Y ' I want to find out how the
e S e KEYWORD 7000 can solve my
office automation compatibility problems.

‘I*W [J Call me ASAP at

I ( = ek o Ext.
| J Send me your FREE booklet.

|

| Name - .
I Title ___ -

= Company rid T

| Address . ___ MIS .
| City e State Zip

! Phone ( ) - Ext.
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DISCOUNT

1 - 800 - 354 - 2985
HOT LINE

GUARANTEED BEST PRICES
CALL MON - SAT 8-5

OKI 92P - $349 STAR 10X - $235

HAYS 1200B-8399 LOTUS 123-8295

HAYS
1200 - $475 MICROMODEM - §225
U.S. ROBOTICS

PASSWORD - $310  IBM PC - $320
ALTOS
586-20 - $5695  586-40 - $7195
SANYO
550-1 - $679  555-2 - $1049
C-ITOH
F10 - $899 8510 - $1175
DATASOUTH
DS180 - $1099 DS220 - $1399
DIABLO
620 - $725 630 - $1675
EPSON
RX80 - $220  JX80 - $560
NEC
3510 - $1215 3550 - $1519
OKIDATA
182 - Call 93 - $575
SILVER REED
400 - $269 770 - $839
TELEVIDEO
TPC 11 -%1729 1605 - $1699
LOTUS
123 - $295 SYMPHONY - $439
MICROPRO
Wordstar - $189  Wordstar Pro - $295
D Base Il - $299  Friday - $175
Muitiplan - $139  Supercal Il - $200
MBSI - 8325 TCS - 875

BOARDS
AST

Six Pac - $259 Combo + - $259

QUADRAM
Quadlink - $449

Quadboard - $279

TELEVIDEO
914 - 8515 925 - 5699
WYSE
50 - 8495 75 - $565

DISCOUNT COMPUTER
4655 N. ORACLE RD. #207

TUCSON, ARIZONA 85705

Prices Subject To Change.

SERVO SYSTEM

situation that can be mathematically
described in a cause-and-effect rela-
tionship can be simulated by a com-
puter. Next, the program displays or
prints an output. Then the time vari-

able is incremented and, if the pro-
gram is not terminated by some con-
dition that exceeds its limits, the pro-
gram repeats.

(continued)
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Listing 1: This program is written in TRS-80 Level 11 BASIC but can be adapted
to any of the BASIC dialects.

10 REM SCALE SERVO CONTROLLER

20 REM by Don Stauffer

30 CLEAR 200

40 REM EDIT ASSIGNMENT STATEMENTS TO ALTER CONTROL CONSTANTS

50 PR=0 REM PRINT CONTROL VARIABLE
60 TH=0 REM  SCALE BALANCE BEAM ANGLE
70 TM=0 REM BEAM ANGLE DURING LAST ITERATION
80 W=0 REM  INITIAL WEIGHT IN PAN
90 JS=5 REM  BEAM MOMENT OF INERTIA
100 D=5 REM DISTANCE FROM PIVOT TO WEIGHT OR SOLENOID
110 K=10 : REM SCALE FACTOR, SOLENOID CURRENT TO FORCE
120 K1=-0.4 : REM PROPORTIONAL SERVO CONSTANT
130 K2=0 REM RATE SERVO CONSTANT
140 K3=0 REM LAG SERVO CONSTANT
| 150 DT=0.2 : REM TIME INCREMENT
160 T=0 REM INITIAL TIME
170 ST=0 REM STOP PARAMETER

180 REM BEGIN SIMULATION LOOP

190 IF PR > 1.5 GOSUB 5000

200 REM CHECK FOR INPUT

210 GOSUB 1000

220 REM COMPUTE CONTROL FORCE

230 GOSUB 2000

240 REM COMPUTE MOTION

250 GOSUB 3000

260 REM DISPLAY AND PRINT OUTPUT
270 GOSUB 4000

280 REM UPDATE TIME

290 T=T+DT

300 IF ST<0,5 THEN 200

310 STOP

1000 'CHECK FOR INPUT

1010 IF PEEK(14400) = 128 THEN GOTO 1010
1020 IF PEEK(14340)=8 THEN ST=1

1030 IF PEEK(14340)< > 128 THEN RETURN
1040 PRINT@65," *";

1050 INPUT"CHANGE WEIGHT":W

1060 IF W<0 THEN W=0

1070 RETURN

2000 REM COMPUTE CONTROL CURRENT
2010 ER=TH

2020 IF ER< —10 THEN ER= - 10 ELSE IF ER>10.0 ER=10.0
2030 | = K2*(TH - TM)/DT + K1*ER + K3*(ER + EM)
2040 EM = ER

2050 RETURN

3000 TM=TH

3010 J=JS+W'Df2

3020 F=K"|

3030 LC=F*D

3040 LW=W"D

3050 AA = (LC - LW)/J

3060 WD = WD + AA*DT

3070 TH=TH + WD*DT

1
—

(continued)




YOUR DAYS OF
BUYING TERMINALS
ARE OVER!

Now there's SmarTerm
terminal emulation software
for your IBM* PC, XT, AT

or compatible system. All
SmarTerm products offer
comprehensive and exact
terminal emulation, powerful
file transfer facilities, and
include TTY mode to link you
to The Source, CompuServe,
Dow Jones or other popular
time-sharing services. We've
included features such as
ASCIl and binary file transfer,

support, “smart’” softkeys, plus
European DOS support.

SmarTerm 100 is your choice
for DEC* VT100, VT102

and VT52 emulation.
SmarTerm 125 has all the
features of SmarTerm 100,
plus VT125 ReGIS graphics
support. For Data General
Dasher* D100, D200 or

D400 emulation, you need
SmarTerm 400.

More than 15,000 users

are already ““hooked’’ on
SmarTerm. Try it for 30 days,
with full refund privileges,
and you will be too.

Persoft, Inc. - 2740 Ski Lane

Madison, Wt 53713
(608) 273-6000 - TELEX 759491

AFTER - :
SMARTERM, WHA
DO YOU DO WITHYOUR
OBSOLETE TERMINAL?

See your name in printl Send us your ideas for uses of obsolete terminais replaced by SmarTerm.
The best ideas will be used in future ads. Write Persoft, Dept. FISH., 2740 Ski Lane, Madison, Wi 53713
L ———

fIers

FEBRUARY 1985 « BYTE 151

“SMARTERM and POIP are trademarks of Persoft, Inc. * IBM 1s a registered trademark of
International Business Machines Corp. * DEC. VT and ReGIS are trademarks of Oignal
Egupment Corp * DASHER 15 a ragistered rademark of Data General Corp.
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, G
Fox & Proaducts for
dBASE

(

E~ "QUICKREPORT ™
dBASE Report Generator
¢ Prints any kind of report or form
¢ Up to 6 databases per report!
¢ Incredibly easy to use

¢ No programming required

QUICKCODE 1™
dBASE Program Generator

» Create CMD files automatically

¢ Data entry screens
» Data input error checking
* Computed fields & totals

* Link up to 8 databases!
Why write programs yourself?
Let QUICKCODE Iil do it!

dGRAPH II'™
dBASE Graphics System

¢ Pig, line, bar charts
* Printer, plotter, or CRT
* Many automatic features

dUuTIL Il
dBASE Program Utility

* Finds program errors
* Improves code
® Saves time

—Versions available for dBASE tl—

INFORMATION E

HOTLINE
800-221-0156 FOX & GELLER
Fox & Gelter, Inc. 604 Market St., Eimwood Park, N.J. 07407

dBASE Il and dBASE il are trademarhs of Ashton-Tate
QUICKCODE and QUICKCODE itl are trademarks of Fox & Getler, Inc
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3080 IF TH< =10 THEN TH= — 10 ELSE IF TH>10 THEN TH=10

3090 RETURN
4000 CLS
4010 PRINT"ACTUAL WEIGHT = "W

4020 PRINT@384, TIME","ANGLE",""CURRENT" “WEIGHT"

4030 PRINT@448,T,TH,I,F

4040 IF PR<0.5 THEN RETURN
4045 IF PR> 1.5 GOTO 4080

4050 LPRINT TW

4060 LPRINT AA WD TH F

4070 RETURN

4080 NF =T:NI = INT(NF): RX=NF-NI

4090 IF (RX<DT) THEN LPRINT CHR$(51); ELSE LPRINT CHR$(54);

4100 PP=10"F:IF PP<2 THEN PP =2
4110 IF PP> 134 THEN PP =134

4120 IF PP =134 THEN CH=74 ELSE CH=47

4130 NS=PP -2:IF NS<0 THEN NS=0

4135 FOR NZ=1 TO NS:LPRINT CHR$(88);:NEXT

4140 LPRINT SP$;CHRS$(CH)
4150 RETURN

5000 LPRINT CHR$(27)CHR$(81):LPRINT CHR$(27)CHRS$(84);12"

5010 LPRINT CHR$(27)CHR$(35)
5020 FOR N=1TO 135

5030 NF =N/10:NI=INT(NF):RX=NF - NI
5040 IF (RX<1E -2) THEN LRPINT CHR$(49);

5050 NEXT N
5055 LPRINT CHR$(10)
5060 RETURN

ELSE LPRINT CHR$(53);

The program shown in listing 1
follows this flowchart closely. The pro-
gram is written in TRS-80 Level I
BASIC, but I have attempted to use as
few nonstandard instructions as possi-
ble. You can adapt this program to
any of the BASIC dialects (see the text
box "Program Changes” on page 153,
for more information). Lines 50-170
set the physical constants’ values and
give initial values to variables. The
stop variable ST (in line 170) is used
to terminate the program upon com-
mand. The program must be edited
to change the values of any of the
constants except weight, which can be
changed by the operator. PR is a vari-
able printout control. PR=0 results
in no hard copy, PR=1 gives you a
tabular list of the variables shown on
the screen, and PR = 2 gives a graphic
trace of the indicated weight. Line
5000, referenced if PR>1.5, is used
to set up the scale of the printer and
to print an axis.

Line 200 is where the main loop
begins. Line 1000 looks for a user in-
put. If you press the W key. the pro-
gram stops and expects a new value
for the weight on the pan. The S key

and the space bar also have functions,
which I'll describe later. The sub-
routine starting on line 2000 is the
math model of the control computer
block in figure 2. We will be able to
understand this block better after we
begin to play with the servo simula-
tion. The subroutine that begins at
line 3000 is also part of the math
model and represents the physics of
our scale. It represents Newton's sec-
ond law of motion as applied to
rotating systems. (The text box
"Physics Math Model” on page 153
has more details about the mathe-
matical model of our scale)) The force
applied to the solenoid equals the
current after it is multiplied by a scale
factor (line 3020). Torque is equal to
the product of a force (F) multiplied
by a distance (D). so the torque in the
beam is equal to the product of F
multiplied by D (line 3030). Assume
that the distance from the pivot to the
weight is the same as that from the
pivot to the solenoid, so line 3040 cal-
culates the torque due to the weight.
Therefore, line 3050 determines the
angular acceleration by finding the
net difference between the torque
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due to the weight and the torque due
to the solencid current, and then that
net difference is divided by the mo-
ment of inertia. Lines 3050 and 3060
integrate the acceleration to angular
velocity and angle.

The subroutine starting at line 4000
displays the output on the screen. The
program displays elapsed time, the
deflection angle. the solenoid current,
and the indicated weight. For refer-
ence, the actual weight is also dis-
played in the upper left corner. If a
hard copy is desired (PR equal to or
greater than 1), the print routine con-
tinues. Lines 4050-4070 output the
table and the graphic output is begun
by the command at line 4080. The
table output routine slows down ex-
ecution considerably, so don't use it
unless you find an interesting case. If
you don't want a hard copy. the sub-
routine returns to the main program.
If you haven't set the stop variable, the
program loops back to line 200 and
continues.

The subroutine starting at line 5000
scales the characters per inch in both
directions and draws an axis. In opera-
tion, the graph is drawn vertically
down the paper. (The values given are
those needed with a C. Itoh ProWwriter.)
Other printers will require different
values in lines 5000 and 5010. Line
5000 puts the Prowriter in condensed
(17 characters per inch) mode and
sets the vertical feed to 12 lines per
inch. You can set these values to any
you like. Line 5010 puts the printer
into the graphics mode. Be fore-
warned: The program does not take
the printer out of the graphics mode.
You have to do it manually.

You usually start the program with
no weight on the pan (W =0). Press-
ing the W key for about one second
stops the problem and the computer
will prompt you for the value of
weight you want to add. The scale will
work well with any weight less than 10
units. Other keys include the S key,
which will stop the program (you can
also hit the Break key) and the space
bar, which freezes the operation for
as long as you hold it down. You have
to edit the program to alter the servo-
control constants, the physical param-

eters of the scale, or the printout com-
mand. [ recommend that you avoid
printing anything until you have a
setup you really want to document,
The printer slows dowr the simula-
tion, especially when you call for
graphics. In fact, while the computer
is executing the subroutine that does
the scaling (line 5000), expect a

lengthy pause. After several seconds
the normal screen and simulation will
appear.

SERVO THEORY

After typing in the program with the

values given in listing 1, go ahead and

run it to see that it works. Don't worry
(continued)

PROGRAM

he BASIC I used in this program

is Radio Shack Level Il BASIC, but
you can easily convert the program to
other computers. | minimized com-
mands unique to the Level Il inter-
preter. The CLEAR command in line
30 clears for string space and is
needed only for the graphic print op-
tion. The keyboard-scanning routine in
lines 1010 to 1030 checks the keyboard
for depressed keys. Using a normal IN-
PUT statement would stop the pro-
gram once every iteration, while we
want the program to continue. The
PEEKs look at the memory area of the
memory-mapped TRS-80 keyboard.
The Apple should use the same tech-
nique, although the memory locations
will be different. Line 1010 looks for the
space bar and freezes the program for
as long as that key is depressed. Line
1020 looks for the S key. Line 1030
looks for the W key. For the Com-

CHANGES

modore 64 use the GET command.

The other main thing to watch for is
the manner in which an output is sent
to a line printer. If no printer is used,
PR in line 50 will always be set to zero,
and no changes are required. If a
printer is used with another computer,
however, modifications must be made.
The TRS-80 merely uses the command
LPRINT followed by the desired out-
puts, as in line 4050. For Apples,
change all LPRINTs to PRINTSs,
precede each one with a PR#1, and
follow it with a PR#0. For the Com-
modore 64, you must use the OPEN
command before each output to the
printer, followed by an OPEN 13 to
return the output to the screen.

The other area of the program you
may need to modify contains the
graphics commands to printers other
than the ProWriter. These parameters
are discussed in the main text.

PHYSICS MATH MODEL

he code in lines 3000-3090 is a

mathematical model of the
physics of our scale. The scale operates
according to Newton's second law of
motion, but it is expressed in a form
for angular motion, which may make
it seem a little unfamiliar. Newton's sec-
ond law is ordinarily expressed as:
F=MA. For rotary or angular motion,
however, it is expressed as: AA=L/].
where AA is the angular acceleration
(degrees per second squared), L is the
net torque (difference between the
torques in opposite direction), and ] is
the moment of inertia. Moment of in-
ertia is the resistance to a change in
rotation and is the rotary equivalent of
mass. The moment of inertia is a func-

tion of the beam'’s structure and of the
weight added to the pan (line 3010).
Torque equals force times distance. For
our scale, we assume that the distance
between the weight and the pivot is the
same as the distance between the pivot
and the point where the solenoid ap-
plies its force. Thus, line 3030 repre-
sents the torque generated by the sole-
noid, while 3040 represents the torque
from the applied weight. Line 3050 cal-
culates the angular acceleration. Line
3060 integrates the acceleration to find
the angular velocity; 3070 integrates
once more to find the angle. Line 3080
represents mechanical stops that pre-
vent the beam from rotating more than
10 degrees in either direction.
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‘— SPERRY PERSONAL COMPUTER

SPECIFICATIONS
OPERATING KEYBOARD
SYSTEM 84 keys, 6 ft. cord
MS DOS Version AUXILIARY
2.11 with MEMORY
G.W. BASIC Up to two internal
MICRO- 51" diskettes
PROCESSOR 10MB internal
16-bit 8088 fixed disk when
DISPLAY configured with
SCREENS single diskeite.
High Definition USER MEMORY
monochrome Standard 128K

display IBM com-

patible graphics.

bytes, expandable
to 640K

COMMUNI- DIAGNOSTICS
CATIONS Power-on self test
Built-in

Asynchronous

©Sperry Corporation, 1984
IBM is a registered trademark of International Business Machines Corporation.
MS DOS is a registered trademark of Microsoft Corporation.

o Sperry, performance has

never been a question of how
we strut our stuff, but of how well
we pass muster.

So while other PC’s parade their
bells and whistles and faney foot-
work, the Sperry PC quietly proves
its superiority.

Superiority in graphics. With a
brilliant display of color and design.
Ergonomic superiority. With a
far more comfortable and infinitely

more operable keyboard.

Operational superiority. With its
ability to run 50% faster than most
other PC’s.
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¢ Finally, a PC that proves
™ you don’t have to be showy to steal the show.

And all of this at a price well Sperry. IBM. Or both. Telephone toll-free 1-800-547-8362.
below the standard. The Sperry desktop and portable Sperry Corporation, P.O. Box 500,
But the area in which the Sperry PC’s. Blue Bell, PA 19424-0024.
PC clearly demonstrates its leader- By comparison, everyone else will
ship is compatibility, seem a little flatfooted. | - SPERRY
It is our understanding of this But when you're out to lead the X
critical concept that has made the parade, you have to be on your toes. Inquiry 354
Sperry PC so compatible with A full-color reproduction of this -
software for the IBM PC. original Sempe illustration, suitable
And in terms of its ability to be for framing, 1s available with our
compatible with your company’s compliments. Call or write for it,
most important source of informa- and we'll also send you an informa-
tiog, the Spﬁlrryé PCis II))eéarliass. ok tion kit on our family of PC’s.
ecause the Sperry PC plugs into
the main computer. The Sper PC.

Whether that main computer is What the personal Complltel’ =
should have been in the first place.




SERVO SYSTEM

about making sense out of the simula-
tion yet. Before we do any experi-
ments, let's look at some elementary
servo theory. Figure 4 shows the most

simple form of servo controller. This
is known among servo designers as
a proportional control system. The
controller merely takes the error

CONTROLLED

Qc + K1({Q¢—Q)

ACTUATOR 5 VARIABLE

Figure 4: In a proportional control system, the error between the actual and the
commanded value is multiplied by a gain constant to drive the actuator.

101

INDICATED WEIGHT

WEIGHT
21+ ADDED

™
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A
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Figure 5: Continuous oscillation is a common feature of a proportional control system

with no damping.

| K1(Q¢-@)

» K2Q

ACTUATOR

Figure 6: A proportional-plus-rate system uses the output variable's rate of change as

part of the control calculation.
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signal (Q.-Q) and multiplies it by a
constant, known as the “gain con-
stant.” In our example, we want the
angle of the scale to be zero. Thus, the
commanded value of Q (Q.) will
always be zero, and our error is always
equal to —Q, where Q is the scale’s
actual angle. The output signal to the
actuator and, as mentioned previous-
ly, the restoring force on the scale are
proportional to the error.

Now consider for a moment how
you want your scale to act. Obvious-
ly the weight readout should be close
to the actual weight in the pan. There
are other desirable features, too.
Beam balances seem to take forever
to settle down and show whether they
are indeed in balance. Electronic
scales can also exhibit such oscilla-
tions, so we would like ours to settle
down quickly. Additionally, if the scale
comes to rest with the beam not level,
there may be an inaccuracy. With
these three criteria, let's run the pro-
gram with the initial values from listing
1 and see how the scale performs.

As we start out, the scale is in
balance and everything stays at rest
with the scale at zero angle. Now
press the W key until you see the
prompt for weight. Type in a value,
such as 5.0. This adds 5 ounces to the
scale. The scale is now out of balance,
and the beam swings to a negative
angle. The control system senses this
angular error and increases the
solenoid current. This attracts the
beam and slows it down. Now the
current-generated force exceeds the
weight, and the beam's angle moves
back toward zero. When this happens,
the solenoid shuts off the current and
the cycle repeats. We have built a
good oscillator. Qur simulation will
continue to oscillate like this forever.
Figure 5 is a plot of a cycle of this con-
dition. Stop the program now, as it is
neither exciting nor instructive
beyond this point. Pivot friction in an
actual scale would eventually reduce
these oscillations. However, it would
take a long time and its effect would
be small in a well-built scale. Conse-
quently, | left friction out of my simula-
tion model. Playing with the value of
K1 will affect the period of the oscilla-



SERVO SYSTEM

tion but won't eliminate it.

The way the servo designer elimi-
nates eternal oscillation is to add
“rate damping’ to the system. Figure
6 shows a proportional-plus-rate sys-
tem. The symbol Q with a dot over it
(pronounced "Q dot”) represents Qs
rate of change over time. Again, Q is
our controlled variable, the angle of
the scale. In calculus, this is the time
derivative. We add rate damping to
our system by setting K2 to some non-

zero value. Try a value of —4 in line
130 and run the program again.
Figure 7 shows a typical result. Now
we have reduced most of the oscilla-
tion, although a small amount of ex-
cess motion remains. The excess mo-
tion eventually stops. but the speed
at which it stops is sluggish. The scale
could almost be considered practical
now. However, in addition to the slug-
gish response and the excess motion,

(continued)

.

INDICATED WEIGHT

TIME (IN SECONDS)

Figure 7: The addition of rate-of-change feedback creates a damped oscillation.
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Figure 8: The addition of a quantity proportional to the integral of the controlled
quantity reduces error when the system reaches equilibrium.

SOFTVARE
SALE!

WE'LL MATCH PRICES ON MOST PRODUCTS

LOTUS 1-2-3/
SYMPHONY
$295/$415

dBASE II/I11
$265/$365

WORDSTAR 2000
$245

LOOK AT THESE
SPECIAL PRICES!

AST Products CALL
Crosstalk $ 99
dBase IV/III $265/$365
EasyWriter Il System $185
Hayes 1200/1200B $475/$395
1US Accounting CALL
Lotus 1-2-3/Symphony $295/$415
MicroPro Products CALL
Microsoft Products CALL
Multimate $255
Norton Utilities $59
PFS: File/Graph/Write $ 83
PFS: Report $ 74
ProKey $ 87
Quadram Products CALL
RBase 4000 $265
SuperCalc 2/3 $145/$195
Volkswriter Deluxe $175
Wordstar 2000/2000 Plus $245/$295
Wordstar Prof. Package/Plus  $245/$345
All Other Products/Diskettes CALL
To order:

Call TOLL-FREE:
800-227-4780 or 415-845-2651

Or write:

ECONOMY SOFTWARE
2040 Polk Street

San Francisco, CA 94109

ECONOMY
SOFTWARE

[J We guarantee our products against
manufacturer’s defects.

[0 Quantity discounts available. We are
experienced with Corporate accounts.

[0 No surcharge added for charge cards. No
charges until products are shipped. g

O Purchase orders accepted. E

[ Call for shipping charges.

O Prices subject to change. '
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ERG/68000

MINI-SYSTEMS

O Full IEEE 696/5100 Compatibility
HARDWARE OPTIONS

8MHz, 10 MHz, or 12 MHz
68000/68010 CPU

68451 Memory Management
Hardware Floating Point
Multiple Port Intelligent /0
64K/128K Static RAM (70 nsec)
256K/512K/1MB Dynamic RAM (150
nsec)

Graphics-Digital Graphics
CAT-1600°

DMA Disk Interface

SMD Disk Interface

v" or 2" Tape Backup

5%" or 8" Floppy Disk Drives
5MB-474MB Hard Disk Drives
7/10/20 Slot Back Plane

20 or 30A Power Supply

Desk Top or Rack Mount Encl.

O

00000000 O 00000

SOFTWARE OPTIONS

68KFORTH' Systems Language
CP/M-68K20/S with C, 68K-BASIC?,
68KFORTHY, FORTRAN 77, EM80
Emulator, Whitesmiths’ C, PASCAL
O 1DRIS? O/S with C, PASCAL,
FORTRAN 77, 68K-BASIC, CIS
COBOL¢, INFORMIXS Relational
DBMS

UNIXs SYS V O/S with C, PASCAL,
FORTRAN 77, BASIC, RM COBOL’,
ADA?, INFORMIXS, Relational DBMS
VED 68K Screen Editor

Motorola’s MACSBUG and FFP
Package

0a

00

Trademark 'ERG, “Digital Research,
W hitesmiths, ‘Micro Focus, RDS,
Inc., ‘Bell Labs, '/Ryan McFarland,
*U.S. DoD, °Digital Graphic Systems

‘30 Day Delivery - OEM Discounts

since 1974

Empirical Research Group, Inc.
P.O.Box 1176
Milton, WA 98354
(206) 872-7665
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Figure 9: The integral partially offsets the effect of rate damping so you get quicker

response and some overshoot, which is quickly damped out. You can't see the reduction
of the weight beam's angular error in this plot of indicated weight versus time, but
including the integral Q increases the scale's accuracy.

we have another problem. As the sys-
tem approaches equilibrium, we still
have an angle error of about | degree.
This is not drastic, but we can do
much better.

Specifically, we will add yet another
block to the system (shown in figure
8) and create a proportional-plus-rate-
plus-integral, or proportional-plus-
rate-plus-lag, system. Although this is
beginning to look like a formidable
circuit, don't be dismayed. This is as
complicated as it gets. We can create
a proportional-plus-rate-plus-lag servo
by changing K3 to a nonzero value.
Try a -3 for K3 in line 140 and run
the system again. We've speeded up
the response and increased the ex-
cess motion. But as the system damps
out, we see that a greatly reduced
angle is obtained. Since an increase
in K2 reduced the excess motion
before, let's try increasing it again, this
time to —8. Now that's more like it.
Although there is still some excess
motion, it quickly stops (see figure 9).

The reading reaches equilibrium in a
few seconds, and the angular error is
less than one-tenth of a degree. You
can improve your results even more
by further refining K2 and K3. We
have now designed a practical servo-
controlled scale that is stable and
becomes quiescent with reasonable
speed. Play around with the system.
As with any computer simulation, you
can't hurt anything. If you want to see
things really go awry, try putting in a
value for any of the three servo con-
stants with the opposite sign.

This simplified simulation illustrates
much of the behavior of the typical
servo system. You can easily modify
the program to represent a speed-
control servo (eg. an automobile’s
cruise control). The professional engi-
neer must still dabble in the realms
of complex variables, nonlinear dif-
ferential equations, and other forms
of higher math, but simulations
similar to this one are revolutionizing
the design of servo systems. ®m
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100 MHz scope, counter, timer,
multimeter: All one integrated system.

100 MHz dual

3.5 ns risetime;
sweeps from 0.5 s
to 5 ns/div; alter-
nate sweep; *2%
vertical/horizontal
accuracy,; vert-
ical sensitivity to
2mV/div @

90 MHz.

time base scope.

9-digit fluores-
cent display.
Digitally accurate
readouts accom-
pany the CRT
waveform. Error
messages and
prompts also
appear on the
display.

Dc volts and ac
coupled true
RMS volts. Mea-
sured through the
Ch 1 scope input.

Gated measure-
ments. Use the
scope’s intensified
marker to measure
frequency, period,
width and to count
events within
specified portions
of the signal.

THE ANSWER

BY ANY MEASURE

Auto-ranged,
auto-averaged
counter/timer.

Frequency, period,

width, delay time,
A-time, plus total-
ize to more than
8 million events

Auto-ranged
DMM. Use floating
DMM side inputs
with up to 5000-
count resolution.
Get precise read-
outs of average dc
and true RMS volt-
age. Measure

—with 7 digits resistance from
plus exponent milliohms to
displayed. gigohms.

Now make measurements
faster, easier, with greater
accuracy and user confidence.
The Tek 2236 makes gated coun-
ter measurements, temperature,
time, frequency, resistance and
voltage measurements push-
button easy. You see results con-
currently on the 9-digit numeric
readout and CRT display.

Its complete trigger system
includes pushbutton trigger view,
plus peak-to-peak auto, TV
line, TV field, single sweep and
normal modes.

Copyright ©1984. Tektronix, Inc. All rights reserved. TTA-324-1

At just $26507 the 2236
includes the industry’s first 3-year
warranty on all parts and labor,
including the CRT.

Integrated measurement
system. 3-year warranty. 15-
day return policy. And expert
advice. One free call gets
itall! You can order, or obtain lit-
erature, through the Tek National
Marketing Center. Technical per-
sonnel, expert in scope applica-
tions, can answer your questions
and expedite delivery. Direct
orders include probes, operating

manual, 15-day return policy, full
warranty and worldwide service
back-up.

Order toll-free:
1-800-426-2200
Extension 57

In Oregon call collect:
(503) 627-9000 Ext. 57
Or write Tektronix, Inc.
P.O.Box 1700
Beaverton, OR 97075

Tektronix

COMMITTED TO EXCELLENCE

*U.S. Domestic price F.O.B. Beaverton, Oregon. Price subject to change.
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We Just Made Our
Terminals Look Eve
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. NEVER BEFORE HAVE DEC
' COMPATIBILITY AND GRAPHICS
‘ ° BEEN SEEN AT A PRICE THIS LOW.

At $1395, the Visual 102G is the only
DEC® compatible terminal with Tektronix
compatible graphics at a price this low.

The 102G actually outperforms the
VT240." Unlike DEC's machine, it uses
the full screen for superior Tektronix
emulation. The keyboard is more
compactand has 16 programmable,
nonvolatile function keys. Powerful
graphics capabilities give you a higher
resolution (768 x 293) in a terminal
with power and features emulating the
Tektronix4010/4014™ And it's fully
compatible with the DEC VT102™

. Compared tothe DECVT220," buy-
/”“‘ ing the Visual 102G is like gettinga DEC
VY = compatible terminal with free graphics.

e e AT $1595, RESOLUTION
sy AND FEATURES THIS SHARPARE A
. SIGHT TO BEHOLD.

N i/ ) o  Forthosewho
d | » = require even
_ : - higherresolution
' . graphicsthanthe
102G, the Visual
Y 500/550terminals
} deliveritwith full
=~ Tektronix 4010/4014
- emulation.
768 x 585 resolu-
tiononalarge,easyto
read 14" screen gives you
remarkably sharp textand
graphics displays. The 500 emulates
the DEC VT52," Data General D200,
Lear Siegler ADM3A!" and Hazeltine 1500®
terminals. The 550is DEC VT100™
protocol compatible and a character or
block mode terminal that complies with

dest Selling Graphics

the ANSIX3.64 standard
Never before have such features and
graphic resolution been seen at this price

ALL THREE TERMINALS OFFER MORE
THAN MEETS THE EYE

The Visual 102G, 500and 550 are
fully compatible with all of the major soft
ware available. Thisincludes PLOT 10
DISSPLA" TELL-A-GRAF " SAS/GRAF”
DI 3000/GRAFMAKER." INFOgraph,”
SPSS TERMPLATE.” DR Graph,*
GSX," and all GSS" products.

Each of the terminals comes with a
wide variety of advanced resident
graphics features, including vector
draw; point plot; circle, arcand rectan
gle draw and fill; multiple line styles and
patterns; as well as an auxiliary port that
supports a variety of printers, plotters
and datatablets

BEING NUMBER THREE
WE DO OUR BEST TO LOOK OUT
FOR NUMBER ONE: YOU

Visual Technology Incorporated is
the third largest producer of graphics
terminals inthe industry. It's been your
widespreadacceptance of our products
that has allowed us to offer you a price
secondtonone

It you're inthe market for graphics
terminals with the optimum combination
of features, resolution and price, look
no further. Call Visual today.

m-w— See for yourself."

Visual Technology Incorporated

540 Main Street, Tewksbury. MA 01876

For more product information

call 1-800-341-5400 (1-800-462-5560 in MA)
or 1-617-851-5000.

Inquiry 325
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AS SNUG AS
A BUG
IN
A RUG.

Snuggle The SQUASH™ AC Power Controller
comfortably underneath your computer monitor,
plug your computer and peripherals into the back
panel and you'll have complete power control of
all of your accessories at your fingertips. Not only
do you gain added convenience, but with EPD’s
advanced surge protection and EMI-RFI filtering
technology, The SQUASH will keep your computer
from becoming a vegetable. And it's backed by a
lifetime performance guarantee.

It's compatible with IBM*, Apple*, Commo-
dore*, Columbia*, and most other desk
top computers.

The SQUASH, ask for it at your local dealer. It's
part of a new harvest of products from the folks
who brought you The LEMON™

DON'T PLUG IN WITHOUT US.

Electronic Protection Devices Inc.
P.O. Box 487, Stoneham, MA 02180
(617) 279-0424 e+ 1-800-343-1813

*All of the above titles are trademarks, registered trademarks, or

service marks of third parties.

Inquiry (03



INTRODUCTION TO

IMAGE

PROCESSING

IMAGE PROCESSING, or I/P as it is often Imag € values or colors available. Eight-bit pixels
abbreviated, is a branch of computer g . provide 256 different gray values in black
graphics based on image data—the manl}?ulatlon and white or 256 unique colors. Most
pieces that make up a picture. In z larger systems have 24-bit pixels—8 bits
fessencfe. imgge proceslsi(ngdis a special }’eveals hldden eachlfor red. xg,reen,l gnd Ilblue—which
orm of two-dimensional (and sometimes translates into over million unique
three-dimensional) signal processing. lnformatlon colors. That many colors is more than

Scenes are developed from a camera-like
sensor, either a conventional film-based

one can display on a monitor, and cer-
tainly more than you can distinguish

system or a scanner, and manipulated so
that they provide more information. I'd like to show
just how common I/P is and describe some of its fun-
damentals.

Image processing is a powerful suite of techniques
for uncovering information. Some of the techniques
are comparable to photographic darkroom processes,
but much more is involved. The principal idea behind
image processing is to make an image more infor-
mative, or, in communications jargon, to extract more
signal from the noise.

Commercial television has trouble displaying more
than a dozen different gray levels. The human eye can
perceive more levels of gray, but not many. If you need
to be able to distinguish between shades of gray that
are finer than you can see, you enter the realm where
image processing can help. A black-and-white image-
processing system can usually distinguish at least 32
gray shades.

Typically, computer systems treat images as arrays,
or series of elements. The number of elements in an
array determines the resolution of the image, and the
number of bits available to any element of the array
{or word size) determines the number of “colors” or
gray-scale values each element can have. The smallest
element of a picture corresponds to a single element
of the data array. This element is called a pixel, an ab-
breviation for picture element. Popular choices for the
number of pixels in an image are either based on
powers of 2 (256 by 256, 512 by 512, or 1024 by 1024)
or on hardware standards like the
525-line commercial television system.

The number of bits in a given pixel

BY
JEFFREY L. STAR

visually.

At least three standard systems are used to describe
color. (See reference 2 for more background on color
theory.) The additive system works by considering the
amount of red, green, and blue light you would have
to add together to create a specific color. Color televi-
sion works precisely this way. If you take a close look
at a color television or video monitor screen, you'll
see triplets of colored dots. Each triplet contains a
dot of each of the additive primary colors, red, green,
and blue. This triplet represents the single pixel, the
smallest element in the picture whose color you can
specify. Similarly, I/P systems are almost always based
on the red-green-blue additive system.

In contrast, when you're mixing paint, you mix the
subtractive primary colors. The subtractive primary
colors are cyan, magenta, and yellow.

Finally, human visual perception is often parame-
terized by hue, saturation, and intensity (or value). Hue
is the simplest to understand; it is the “color” or domi-
nant wavelength you see, for example, red versus
green. Saturation, sometimes called purity, is easy to
think of in terms of mixing white into a pure color.
Red and pink are the same hue, but they differ in
saturation—red is more saturated than pink. Intensity
(or value) is the relativetive brightness of a color.
When the relative brightness of a color. When you
view a red wall with the sun shining brightly on it and
then when the light is dim, the difference in “reds”
appears only in intensity. (continued)
Dr. Jeffrey L. Star is a development engineer at
the Remote Sensing Research Unit, Department
of Geography, University of California, Santa
Barbara, CA 93106.

determines the number of unique gray
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Since all three of these systems are alter-
native ways of describing color, you might ex-
pect that you could freely convert (or “trans-
form”) between them, and you'd be right (see
references 2 and 3). From here on, however,
I'll be discussing the red-green-blue additive
system.

Photo la:
Color composite
image of southern
California
by NASA Landsat
Thermatic Mapper.

lowing are a few of the commercially avail-
able systems.

ApplePIPS, for the Apple II with Apple
DOS 3.3. and MicroPIPS, for the IBM PC with
PC-DOS 2.0, are available from The Telesys
Group Inc.. Columbia, Maryland. at a cost of
$495 each. These packages come with dem-

IMAGING IN ACTION

My particular area of interest is image processing for
satellite remote sensing. Several US. federal agencies, in
particular NASA (National Aeronautics and Space Ad-
ministration) and NOAA (National Oceanic and Atmo-
spheric Administration), fly satellites with imaging sensors.

NASAs Landsat 5 is the most interesting such satellite
now in operation. Landsat has two imaging systems: the
Multispectral Scanner (MSS) and the Thematic Mapper
(TM). Both are multiband imaging systems. Because of
their fields of view and the satellite’s orbital parameters,
they cover the globe between latitudes 80 north and 80
south about every 18 days. Ground resolution for MSS is
approximately 80 meters (that is, each pixel represents
an area on the ground that is 80 meters on a side). For
TM, ground resolution is approximately 30 meters. (Data
from these sensors is available to the public from NASA.
Ask for The Landsat Tutorial Workbook: Basics of Satellite Remote
Sensing; see reference 6.)

Photo 1 comes from the NASA Landsat TM, showing
a portion of southern California at the edge of the Salton
Sea. The different colors correspond to rock type, and the
San Andreas and associated faults run generally parallel
to the shore. The image in photo la is a multiband color
composite, produced as if several cameras with different
filters were providing distinct information on the same
scene. The image in photo b is pseudocolor processed
(see explanation below). Photos 2a and 2b are from the
Landsat MSS.

I/P SYSTEMS AND SOFTWARE

Systems for image processing range over almost all of the
computer field—from Apples and IBM Personal Com-
puters (PCs), through small minicomputers, to mainframe
installations. While small PDP-11s have been the standard
in the past, the Motorola 68000 microprocessor and DEC
VAX systems seem to be the emerging standards. The fol-

onstration Landsat satellite data and are an

excellent way to learn the rudiments of image
processing. Classification (see definition below) and other
higher mathematical functions are included in an ad-
vanced version of the software.

RIPS (Remote Image Processing System, Spectral Data
Corp.. Hauppauge, New York) is a Z80, S-100 bus 8-inch
CP/M system with a 2 56- by 240- by 12-bit image memory.
The base price is under $20.000 for the complete system.
Software packages cover a broad range of applications.
RIPS will process satellite data that the EROS Data Center
(Sioux Falls, South Dakota) now supplies on 8-inch floppy
disks. Upgrades include video input and a 9-track tape
drive.

The 1S Model 75 (International Imaging Systems,
Milpitas, California) and COMTAL/3M Vision One (COM-
TAL/3M, Altadena, California) are dedicated image-
processing systems that include display memory, a video
processor, a parallel interface to a computer, a track ball
and function pad. digital-to-analog (D/A) converters, and
a comprehensive software library. A typical small system
as a peripheral to another computer might cost $50,000,
and upgrades include a Motorola 68000 or DEC PDP-11
embedded microcomputer, with Winchester and 9-track
magnetic-tape storage. These systems are typically used
at universities and research agencies.

The only specialized hardware you must have for im-
age processing is a display driver and a monitor, although
when performance or image quality is important a great
deal of specialized equipment is available. Among the
components of display drivers are frame buffers, D/A con-
verters, and lookup tables.

A frame buffer is the key to any image-processing system.
This bank of memory stores the image data. Most
medium-size systems use several banks of 512 by 512
elements; in I/P jargon, the rows of the frame-buffer matrix
are the lines of the image, and the columns are the samples
along each line. A typical choice for a color I/P system
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is to have four memory banks or channels—
one each for red, green, and blue, and a
fourth for intermediate calculations and
superposition of graphics and annotation.

Frame buffers and their associated contro]
circuitry can get complicated. Some systems
give you an option to segment memory on

Photo 1b:
Pseudocolor
processing highlights
specific features
of the image.

of a displayed image by setting up the table
with a nonlinear transformation between in-
put and output gray values; this adjustment
of range can make the output intensities
more distinct from one another or compen-
sate for a nonlinear film emulsion or an elec-
tronic sensor response. In the same way, you

the fly. For example, a given system can have

128K bytes of image memory, and you could

configure it as either 512 by 512 by 4 bits (16 colors), or
1024 by 1024 by 1 bit (black versus white), or 256 by 256
by 16 bits (64 kilocolors). Often, a system implements
zoom and pan, which let you expand a smaller area in
the image space to cover the entire display. You can ac-
complish zoom most easily by pixel replication; for any
original pixel, the system displays a 2-pixel by 2-pixel
square on the screen. This procedure provides a twofold
magnification of any linear feature, and, of course, a four-
fold reduction in the area displayed.

A digital-to-analog converter transforms the contents of the
image memory into a form compatible with your moni-
tor. The number of different intensity levels that a D/A con-
verter can output is related to the number of bits it is de-
signed to handle; the more bits, the more distinct colors
or gray levels it can produce. Few systems use D/A con-
verters with more than 8 bits of resolution. As mentioned
earlier, for a full-color system this arrangement translates
into 8 bits on each of three channels (red, green, and blue),
a total of 24 bits of color information per pixel, or over
16 million unique colors. The outputs of the D/A converters
are generally formatted to either a standard RS-170 com-
posite video or, in higher-resolution systems, sent to the
display via separate R, G, and B (red, green, and blue)
cables.

A lookup table is an important part of an image-processing
system and, like other lookup tables in the computer field,
it is a table of stored data for reference purposes. The
lookup table performs mapping between each unique in-
put data value and some predefined output value. Appli-
cations include color or density mapping and calculations
that must be performed rapidly. You could also use a
lookup table to assign any particular value in image mem-
ory to any arbitrarily displayed color; this method of color
determination is pseudocolor processing (more later). You
could also use a lookup table to change the contrast range

could use the lookup tables, for example, to
take square roots of the image values. This
capability is particularly valuable if you are using the data
in the image in a mathematical model or a statistical
classification. You can then “recycle” the output of the
lookup table back into a memory plane, which allows you
to save enhanced images and manipulate them further.

Video processors are essentially array processors designed
to work with the contents of frame buffers. They are
dedicated computation units for performing certain rou-
tine operations on images, such as computing the ratio
of two colors in an image. They permit relatively small
computers and I/P systems to work in “real time." which
is comparable to the time it takes to refresh an image on
the screen (typically 1/30 second for a standard interlaced
display. such as on a color television or microcomputer).

A frame grabber digitizes the output of a video camera
and places the resulting image into memory. Video inputs
are usually limited in terms of geometric accuracy and the
number of available gray levels.

A video film writer is designed to produce color slides and
prints with better resolution than a standard color CRT
(cathode-ray tube). Again, on a color monitor a red, green,
and blue dot make up a single pixel. The monitor’s ability
to display color depends on the limits of your eye's re-
solving power to merge the three color dots. Simply tak-
ing a photograph of a monitor works moderately well, but
the quality is limited by the nature of the phosphor array
(not much better than 1-millimeter resolution at best) and
the curved screen.

Inside a video film writer are a black-and-white, high-
resolution flat-screen monitor and three color filters. A
single piece of film (color slide film or instant print film)
is exposed to the monitor three times—first through the
red filter, then the green, and finally the blue filter. This
way, instead of the red, green, and blue dots being at a
different place (as on a CRT), they are superimposed for
each and every pixel. The business computer (continued)
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IMAGE PROCESSING

graphics and computer-aided design/computer-aided
manufacturing (CAD/CAM) uses for video film writers are
numerous, with video film writers now available for under
$4000. Some of the manufacturers include Celtic, Polaroid,
Dunn, and Matrix.

If you want to turn an image into an array of numbers
and you need more resolution and accuracy (or “spatial
detail”) than you can get from a video camera, you prob-
ably need an electromechanical scanner. The original
image—transparency, film negative, or paper print—is
mounted on a cylindrical carrier (similar to an old Edison
cylinder phonograph). As the cylinder rotates, a photo-
detector scans along its axis and picks up image data.
These scanners are generally large and expensive
machines, but they have spatial resolution (in terms of
pixel size) in the tens of micrometers.

The reverse process—turning digital data into a photo-
graph—is performed by a device called a film writer. In this

Photo 2a: Raw Landsat satellite data.

case, the cylinder holds a piece of film, which is exposed
to a modulated light source (sometimes based on a laser
in some commercial instruments). Such a device is capable
of much higher resolution output than any monitor or
video film writer; one manufacturer's specifications report
a 25-micrometer raster over a 250-millimeter film negative.
Negative and positive images and transparencies can be
produced this way with high accuracy and geometric
fidelity.

IMAGE-PROCESSING OPERATIONS
The principal operations involved in image processing are
relatively simple. (Problems arise when you have large data
sets. For example, the latest images from space derived
from the Landsat Thematic Mapper satellite are from a
piece of the earth’s surface about 180 kilometers on a side