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...And PCs for All

Now that IBM has proven that you
can teach an elephant to tap-dance,
the next question is, can you teach a
dinosaur to hustle?

The dinosaur in question is the
public education system—and the
IBM elephant is a clever and nimble
fellow by comparison. Rapid change
and intelligent long-range planning
do not come easily to a system that
moves with all the grace and speed of
a brontosaurus. Yet change it must
and quickly if the computer revolu-
tion of the eighties is not to undo
many of the social gains of the
sixties.

Though only a few years old, the
microcomputer is already an estab-
lished part of American society. An
increasing number of jobs will re-
quire computer experience. As mi-
crocomputers sprout on the desks of
corporate managers, the ability to use
a computer will become a prerequi-
site for advancement in many fields.

Who will be prepared to use those
computers? If current trends con-
tinue, most of the people behind
those desks will be white males from
upper middle-class families. They
will be comfortable with computers
because they grew up in homes that
had computers and were encouraged
to use them.

PC World
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That trend is already clear. Visit a
computer camp and who do you see?
White males with straight teeth and
polo shirts. Computer camps tend to
be expensive, so they’re limited to
kids whose parents can afford them
and are willing to pay. The more ex-
pensive the camp, the fewer girls
you'll find there.

Most kids’ first experience with
computers is playing games. Because
those games are designed to appeal
to boys, the boys are more apt to
want home computers. And when it
comes to buying a computer, upper
middle-class families can afford one
of the more expensive machines that
can be used for programming as well
as games. Even if the price of com-
puters falls so that most families can
afford them, kids from upper income
families will be using them for pro-

gramming and word processing,
while kids from lower income fami-
lies will be playing games.

The availability of educational
software for home computers will
also widen the gap between the haves
and the have-nots. Children from
families that provide access to com-
puters and educational software will
have a substantial advantage in
school.

Children from higher income fami-
lies already come to school better
prepared and get more help at home
when they need it, but the microcom-
puter will multiply their advantage
several fold. Their parents will have
the money required to purchase pro-
grams that can help with math facts,
reading, spelling, and even reasoning

skills.



When you use the
right tool for the job, work
is satisfying. You and the tool -
work together. You get the job done
right, and you feel a sense of
achievement.

But the wrong tool works against
you. You manage to get things done,
but it's uphill all the way. You're left
frustrated and tired.

Today's standard key layout is
deliberately hard to use. Devised
to keep 19th-century mechanical
machines from jamming, it
constantly works against you.

The result — fatigue and errors.

What's the right tool for com-
municating with your PC? The
Dvorak keyboard. Its natural key
layout works with you, giving you the
feel of ease and comfort. Your
personal productivity rises.

SureStroke is the total Dvorak key-
board solution for the IBM PC. More
than a key-mapper, SureStroke
powers you as you leam the Dvorak
layout. Hamesses your unconscious
resources. Gets you up to speed fast.

Get SureStroke. And stroke the
Dvorak — today.

SureStroke includes
» key-mapping software «
« press-on letters for keys «
« audio cassette «
+ learning software
» complete manual -

SureStroke for BM PC with PC-DOS.
$49.95 US. plus $3.95 shipping. Send your
name, address, Visa or Mastercard number
and expiration date (or company check) to:

Seasoned Systems, Inc.
Box 3036, Dept. PCH-8
Chapel Hill, NC 27515
or call 800/334-5531, toll-free.
In NC, 919/967-5818

BM is a tredemark of Intemational Business Machines Corp
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Future Computing Incorporated
forecasts that by 1987 the educa-
tional software industry will reach $1
billion, and the home market will ac-
count for approximately 70 percent
of that figure. If educational software
effectively educates children—and
many teachers believe it does—the
impact on schools and society as a
whole could be dramatic.

Teachers will face students who
have an increasingly wider range of
abilities. They will also face parents
who have vastly different expecta-
tions and agendas for their children’s
education. There will be tremendous
pressure to separate children by
“ability,” even in the earliest grades.
Ability grouping, or tracking, is a
self-fulfilling prophecy. One group of
students gets stimulating lessons and
the message that they are smart; the
other group gets to repeat last year’s
work and receives the message that
they are dumb.

For lower income kids such early
tracking will be disastrous. Most
girls do fairly well in the early grades,
so the tracking won't affect them di-
rectly. But overall, the gap between
the advantaged and the disadvan-
taged will grow wider. Achievement
will have less to do with ability and
more to do with sex and family in-
come. The computer will provide a
mechanism for reestablishing the bar-
riers that began to fall in the sixties
when overt discrimination became
unacceptable.

The schools can go a long way to-
ward rectifying the situation, but it
will take more than a required class
in computer literacy (and most
schools don’t even have that yet).
Programs must be designed to pro-
vide equal access to all students and
enough equipment and software to
allow the kids who don’t have com-
puters at home to master them at
school. The situation demands teach-
ers who are capable of tapping the
potential of the computer as a teach-
ing machine and adjusting to changes
in technology and society.

Unfortunately, the need to make
these changes comes at a time when
national commitment to both equal-
ity of opportunity and education is at
a low point. School budgets can
barely cover the cost of textbooks,
and teaching salaries are so low that
bright young people are not attracted
to the field. Any teacher who has a
knowledge of computers can make
more money in private industry than
in the schools. RIFs (reductions in
force—the current jargon for layoffs)
have left teaching staffs with an aver-
age age in the 50s.

In computer-conscious California,
where corporations can receive tax
breaks for donating computer equip-
ment to educational institutions,
schools are in such trouble financially
that several districts have declared
bankruptcy.

If it sounds like a grim situation,
that’s because it is. And one com-
puter in every school isn’t going to do
a lot to change it. But the problems
are not insurmountable—the same
technology that is creating those
problems is capable of solving them.

It’s not fashionable to talk about
issues of social equality in the
eighties, but we can’t ignore them
much longer. A society that is capa-
ble of the vitality and creativity evi-
denced in the computer field is
certainly capable of making that
technology available to all its
citizens.

Schools and libraries are the ob-
vious places to start providing equal
access to computers and software,
but they need not be our only solu-
tion. As with so many problems, the
first step is recognizing that a need
exists and making a commitment to
meet it. Once that is done, solutions
have a way of following. £

Linda Williams is an educational con-
sultant and the author of Teaching
for the Two-Sided Mind (Prentice-
Hall, 1983), a book that explores the
implications for education of recent
brain research. She is currently writ-
ing a book on EasyWriter I1.
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“Congratulations on such an
outstanding word processing software
package! We, at Texaco, are really
enjoying using your remarkable

Y
software system.
Richard W. Horchler, Computer Center Manager, Texaco

“Your system is light years ahead of
any other word processor that we have
tested.”

Douglas L. Mayor, DL Mayor Corp.

“If you're a new PC owner who's
scouting around for a top-of-the-line
program, check this one out.”

Lindsy Van Gelder, PC Magazine

“My favorite word processor.’
Will Fastie, Creative Computing )
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Elf Update

Andrew T. Williams’ excellent article
“The Elves of “Wall $treet Week'”
[PCW, Vol. 1, No. 3] has created sub-
stantial interest in using spreadsheet
programs for computing the Techni-
cal Market Index.

Since the article was written, sev-
eral minor changes have been made
in the index due to changes in the
data upon which it was based. Read-
ers interested in obtaining an updated
explanation and parameters for the
indicators may write me at The As-
tute Investor, P.O. Box 988, Paoli, PA
19301.

Robert |. Nurock

Paoli, Pennsylvania

Nuclear Madness

I congratulate author Ted Nace and
you for the illuminating article “Dr.
Strangebyte” in the September issue.
I share his concern and feel a respon-
sibility to spend at least some hours
each month using my own technical
experience in the direction of inform-
ing people regarding the current state
of worldwide nuclear madness.

It is my hope that networks such
as the one described in the article
will provide a new means for tech-
nically informed persons to use their
expertise. Clearly we are needed. Let
our word processors, modems, news-
letters, and phones create an unprece-
dented and overdue dialogue aimed
at a reduction of the madness daily
committed in our names.

Ashton Brown

Kensington, California

PC World

Shocked and Amazed

[ am shocked and amazed! If there is
anything that computer addicts (from
the T V/typewriter type to the C-lan-
guage programmer) agree on, it is
that economical and accurate use of
language cannot be compromised.
Thus it is with much consternation
that I continue to see the word data
misused. The word data is the plural
of datum. Data are, a datum is! One
can legitimately say, “The data base
is inadequate,” but one emphatically
cannot say, “The darta is not ade-
quate.”

This pervasive linguistic bug is all
the more surprising given the influx,
caused by widespread use of micro-
computers, of people who author
more than FORTRAN programs.
Worse still is the fact that many sci-
entists utter phrases such as, “This
data indicates that...” The proper use
is, “These data indicate that...”

This is not simply a debate be-
tween linguistic purists. To use the
plural of this noun without the cor-
rect form of the verb to be is simply
wrong. | do not expect all comp-
heads to know rules of grammar, but
editors can make no excuses. Our
business is based on accurate syntax
and grammar. It is a shame we don’t
pay more attention to our English.

Chip Clarke

Stony Brook, New York

Computer publishing is notorious for
its crimes against the English lan-
guage. This, however, isn't one of
them. Though not unanimously ac-
cepted, the use of data as a singular,
collective noun is far from being
“simply wrong.” The relatively con-

servative editors of the American
Heritage Dictionary, while they list
data as a plural, note that the singu-
lar construction is “acceptable to fifty
percent of our Usage Panel.” The
more permissive Webster’s Ninth
New Collegiate Dictionary (PC
World's official dictionary) simply
lists data as “pl but sing or pl in
constr.”—Ed.

RPG-II for the PC
A letter writer in your September is-
sue challenged IBM to develop an
RPG-II language and $/34-style
screen format generator. That letter
rang a bell because | had just read of
such a system. This system, Baby/34,
also provides SEU, DFU, and OCL,
and it allows systems developed on
the 34 to be downloaded to the PC.
The vendor is California Software
Products, 525 N. Cabrillo Park Dr.
#300, Santa Ana, CA 92701.

Rod A. Flohr

Eustis, Florida

Oh Yeah...
David Bunnell’s column [PCW, Vol.
1, No. 6] sets forth his speculations
about the possibility of a new IBM
“home computer” rumored to sell in
the $600 price range. In the process
of doing so he states that the new
IBM home computer will be the first
16-bit home computer ever.
Whatever happened to the little
TI1-99/4a home computer? It is a well-
known fact that this machine has
utilized the TI-9900 16-bit micro-
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processor from its inception. It also
retails in my area for about $100 as
of this writing.

It was through the purchase of a
TI-99 for evaluation purposes that |
later purchased an IBM PC. [ have no
regrets about either acquisition but
continue to be surprised by blatant
errors in computer-oriented maga-
zines, books, and documentation.

Robert L. Richardson

Woodbridge, Virginia

On the Button

A postscript to and a comment on
Douglas Clapp’s review of PC-File
[“For What It’s Worth,” PCW, Vol. 1,
No. 6].

Jim Button’s support of his pro-
gram could not be surpassed. He has
promptly answered written questions
I've put to him, usually by return
mail. I called once when he was not
in and left a name and number on his
answering machine; he called back
within the hour.

I recently wrote him about a prob-
lem to which he responded by calling
me (1) to offer several likely solu-
tions, (2) to advise me that if none
worked I should send both my data
and my application disks to him and
he would do what he could to resolve
the problem, and (3) to say that if |
did send the disks to him he would
not be able to respond for two weeks
or so because he and his family were
going on vacation for that length of
time.

Talk about above and beyond the
call of duty! The only other person
from whom I've received that kind
of support is David Rose, the creator
of ProKey.

I would also like to make known
my feelings of dismay upon learning
that so few who use Jim’s program
send him money. How anyone could
spend $5000 to $6000 for hardware
and then begrudge the creator of a
piece of software that permits that
hardware to provide a specific service
the nominal sum of the suggested
$35 is beyond my ken. In my judg-
ment that such an attitude suggests
an appalling lack of grace.

Irving David Shapiro

Oakland, California

Credit Due

I enjoyed your article about the
Plantronics Colorplus board and The
Draftsman [“Color Graphics with a
Plus,” PCW, Vol. 1, No. 5]. As a rep-
resentative of Starware, the company
that wrote The Draftsman, | found
your description of our graphics soft-
ware very positive and accurate. We
are revising the manual on the basis
of the response we have received, and
these revisions will offer the kind of
changes your article suggested.

[ was sorry to note that the article
did not mention that Starware holds
the trademark on The Draftsman,
and that we offer a version compati-
ble with the best-selling color board
on the market, the IBM Color/
Graphics Adapter. That means that
your readers can have that same pro-
gram for use with their IBM equip-
ment. It will also work on any other
color board presently available. It of-
fers all the features of the Plantronics
version, plus a few extras, including
interface with our new series of proj-
ect management software,

James B. Shapiro

Vice-president

Starware Corporation

Washington, D.C.

MultiMate Tips

I enjoyed the review by Janette Mar-
tin of Softword’s MultiMate word
processor [“The PC’s Perfect Mate,”
PCW, Vol. 1, No. 6]. | have been
using this package for a month now
(it came as part of my Corona PC
system) and have been quite im-
pressed with its capabilities. Perhaps
I can add a few observations of my
own.

By inserting format lines here and
there in the text, one can drop in and
out of half- and quarter-line spacing
easily. This allows the creation of
multilevel scientific expressions with-
out the need to insert special printer
control codes (although that can be
done as well). The real advantage is
that the automatic line counting
keeps track of the size of the ex-
pression being constructed. While
not as easy to use as the NBI dedi-
cated word processor equation mode,
it is as convenient as the approach
used on the Micom or Wang systems
and better than that used by many
microcomputer packages. (Of course,
your printer must support nonin-
tegral line spacing. The C. Itoh
8510A and Epson FX-80 do.)

The convenience of MultiMate’s
External Copy feature should be em-
phasized. Many word processing pro-
grams (including the one running on
IBM’s Displaywriter) do not allow
the user to copy a section of text out
of an old document and insert it into
the current document the way Multi-
Mate does.

In my type of work these particu-
lar MultiMate features are quite
important.

Michael W. Schuyler

Coruvallis, Oregon
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Impressed by Interface Inc.

Here’s a bit of information about a
hard disk drive not evaluated in the
MIS project described in Jonathan
Sachs’ article [“Hard Disk Roundup,”
PCW, Vol. 1, No. 6]. On July 14,
1983, I purchased an Interface, Inc.
hard disk system from a mail-order
dealer (who arranged to allow me to
pick up the product directly from the
factory).

Upon returning to my office and
attempting to install the product, |
encountered a software problem: the
diskette provided with the hardware
was blank. I phoned the technical
representative at Interface and de-
scribed the problem. By 6 p.m. he
was at my office to check out the sys-
tem. He identified a hardware prob-
lem and proceeded to uninstall the
unit so he could take it back to the
factory. He advised me that I could
pick up a brand new one the very
next day. On Friday, July 15, I picked
up the new unit, installed it, and was
able to spend the weekend filling up
my 15.9 formatted megabytes.

Monday morning the factory rep
phoned me to ask if the unit was op-
erating properly. The system has
worked fine since. Needless to say, |
am impressed with the quality of the
factory support.

Michael G. Kaplan

Westlake Village, California

Another Opinion

Jonathan Sachs’ experience with
Davong Systems as he described it in
his article “Hard Disk Roundup”
[PCW, Vol. 1, No. 6] is absolutely in-
credible. It contrasts sharply with our

experience at The Boston Company,
where we have had seven Davong
hard disk drives. We have called
Davong on numerous occasions to
ask for various kinds of technical
help, but we have never talked to
anybody that was able to help us.
None of us in our most importunate
efforts has ever managed to get be-
yond the message center. Nor have
we had a single call returned in spite
of the message center’s fervent prom-
ises. It is our experience that if you
buy a Davong, you’re on your own.
Perhaps they have cleaned up their
act, but I think your readers should
know the risk.

Stephen |. Vincent

Boston, Massachusetts

Davong on Drives

1 would like to commend you on
your hard disk evaluation [“Hard
Disk Roundup,” PCW, Vol. 1, No. 6].
It seems that you were thorough and
took the time to inspect several lead-
ing drives. However, | would like to
make a correction and add a few
comments.

In Table 1 you list the hardware
backup facility for our internal drive
as “n/a.” This is not correct. We do
indeed offer an external streaming
tape drive backup for our internal
drive. Also, your dollars per mega-
byte figures are misleading. You
lumped fixed disk, removable disk,
and tape cartridge capacities into one
figure. This is comparing apples to
oranges and does little to help a
novice select the most cost-effective
drive. Obviously, dollars per mega-
byte decreases as installed capacity
increases; such a figure is valid only
for drives of comparable size.

You did a thorough job of evaluat-
ing packaging, documentation, and
installation but were a little weak on
documenting actual hardware perfor-
mance. It would be helpful to know
for how many hours each system was
tested, the number of failures/prob-
lems during the test period, and the
mean time between failures. To the
user, reliability and performance are
paramount. Your hardware evalua-
tion rating given in Table 4 should
have been broken down into indi-
vidual categories (installation, perfor-
mance, reliability, dollars per
megabytes, etc.). To have a “very
good” for a $3000 to $5000 drive
compared to a “good” for a $2000
drive does little to help a user decide
what he needs or what to expect.

Some units tested offered backups,
but an evaluation of the backup fea-
tures was not done. | suggest that you
do a follow-up review on hard disk
backup units as well as a review of
local area networks. More reviews of
this nature will help make the buyer
aware of what’s available and help
him pick a system that suits his
needs.

John Draut

Engineering Supervisor

Davong Systems

Sunnyvale, California

Letters should be mailed to Letters,
PC World, 555 De Haro St., San
Francisco, CA 94107, or sent elec-
tronically to CompuServe 74055,415
or Source STE908.
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State of the Art

1]

voice recognition will mean to the executive or secretary
sitting at the electronic work station. User-friendly for
Schildt means being like a person. “We want computers
to be human—to be entities. People talk to other people
in the office every day...and they want to talk to comput-
ers the same way.” But who is willing to talk to a ma-
chine? Schildt points out that people talk into a
telephone with little trepidation. Talking to a computer,
particularly one responsive enough to carry on at least a
limited conversation, should not be a jarring experience.
The most important barrier to conquer at this stage
in voice recognition technology is enabling the hardware
to recognize the natural language of the user, whether it
be English, Spanish, or Urdu. It is relatively easy to create
a generic voice product capable of understanding the al-
phabet and a limited set of command words. (In Word-
Star, for example, you would save a document by saying
“Control K D.”) It is quite another thing to accomplish
the same result in all your applications by telling a pro-
gram, “I’m finished.” In the first case, the voice recogni-

The computer must translate
speech into a form it can
understand and compare it with
the parameters established by the
programmer.

tion software is simply paralleling the limited number of
keys on the keyboard, one at a time. In the second in-
stance, the voice command set must be much larger be-
cause each combination of two-letter commands needs
its own matching word in the voice software vocabulary
list. And the longer the vocabulary list, the more poten-
tial problems for the person talking to the computer.

Common, everyday English should take the place of
cryptic program commands. Instead of saying “Repli-
cate,” the voice software should be able to accommodate
a voice command such as “Copy.” “I would never ask my
secretary to replicate a letter on the Xerox machine,”
says Schildt.

Comparing Systems

It is important to know the difference between speaker-
independent and speaker-dependent voice recognition
systems in use today. In the first, the computer and voice
hardware are programmed to accept and respond to a
fixed set of words spoken by anyone, male or female,
with or without moderate accents. As you might imag-
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ine, this is a challenge when you consider the number of
voice patterns possible for any spoken word. The com-
puter must translate speech into a form it can understand
(digital impulses) and compare it with the parameters es-
tablished by the programmer. Current systems have vo-
cabularies restricted to numbers and yes/no answers to
synthesized speech instructions over the telephone. These
systems have acceptable, but not outstanding, records of
getting the correct response the first time.

Speaker-dependent systems listen to only one human
master at a time. The system must initially be “trained”
to match the voice patterns of the user. The user speaks
the intended words into a microphone several times.
Each time a training word is spoken (called a pass) the
computer digitizes it and records the pattern. After four
or five passes, the computer has a profile of that speaker’s
vocal pattern. In running the application, the computer
will match the pattern of each utterance with the pattern
stored in memory. The size of the program’s vocabulary
is limited by the amount of available memory and the de-
lay caused by the search through memory for the voice
pattern.

While speaker-independent systems are desirable in
many commercial environments, such as consumer bank-
ing and retailing, in an office environment speaker de-
pendence has its advantages. A voice-only system that
recognizes only certain voices offers computer security.
A series of vocabulary voice patterns can be stored on
disk and activated by each user. Unauthorized access is
difficult, and since the user trains the computer to recog-
nize a precise voice pattern for each word, the vocabu-
lary can be different for each user. The computer only
cares about the internal codes attached to each word.
The words change as the user or language demands.

Consequently, new software does not need to be
written for each country or special application, but only
the word list that accompanies the training routine. Con-
sider too that an office is noisy. If the voice recognition
system is looking for particular voice patterns, an extra-
neous noise reaching the microphone is less likely to trig-
ger an undesired response.

Error Control

As the number of words in the active vocabulary in-
creases, the possibility for error also increases. Two of
the most common errors within the limits of affordable
voice recognition hardware are not matching an incom-
ing word even though it’s stored in the vocabulary list,
and matching two words that sound very much alike.
While the first error requires repeating the word (pro-
vided it doesn’t produce an annoying error condition in
the system), the second can be disastrous if the user is
not monitoring the action on the screen. No one wants
to delete a line of text when the letter I was the intended
target.
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Where SuperSoft’s expertise comes in is with its
VoiceDrive vocally engineered software. Voice control is
highly integrated into the applications program in such a
way that it momentarily masks those words in the vo-
cabulary list that don’t apply at each point during the
program. For example, if you are about to open a file to
transfer data from the disk to memory, you say, “Open.”
At that juncture, the program knows that you will next
offer either a file name or a “Cancel” command in re-
sponse to the prompt on the screen. Thus, it can mask all
other commands that don’t apply at that instant. The net
result is a system that offers greater reliability because it’s
unlikely that a command available at the current junc-
ture will sound like another for a different part of the
program. Response time is also improved because fewer
patterns need to be searched. Yet the total vocabulary
can be quite large.

Another benefit is that the same word or its hom-
onyms can be used throughout the program, provided
both sound-alikes are not active at the same time any-
where in the program. The word done, for example,
could mean that you're through entering dara in a dara
base record and want to return to the main menu. At an-
other point in the program done can also mean that you
are finished with a file and wanr it saved on disk before
returning to DOS.

. ScratchPad and VoiceDrive

SuperSoft’s first voice product is a VoiceDrive-enhanced
version of the electronic spreadsheet program, Scratch-
Pad. The program is available with or without a voice
recognition board (made by Tecmar), which plugs into
any IBM PC or PC XT expansion slots. A highly direc-

Talking to ScratchPad

I’ve talked to my computer before. But most of
what I’ve said is unfit for publication. Then I found
myself in front of an IBM PC trying to make out
what [ was saying. Even as | spoke with humans in
the room, the computer listened carefully, hoping
to pick out one of the few dozen words it could
match in its memory.

But before I got that far, I had to train the PC,
equipped with a prototype of SuperSoft’s Scratch-
Pad with VoiceDrive spreadsheet software and Tec-
mar’s Voice Recognition Board packaged with the
program. Training the PC consisted of repeating
into the microphone a list of all letters, numbers,
punctuation, and program commands that ap-
peared as prompts on the'screen. [ read the list
three times from beginning to end, rather than re-
peating each word three times in a row. The whole
session took less than 10 minutes.

As expected, using voice input exclusively in
place of the keyboard proved unproductive. Next, |
tried building a sample spreadsheet using a com-
bination of voice and keyboard commands. This
was more successful, provided that | was selective
with my voice commands, opting for voice only
when the response time was faster than making
multiple keystrokes. 1 also found the “up, down,
right, left” voice commands for single cell move-
ments somewhat easier than moving my right hand
from the keyboard to the cursor/numeric keypad
on the PC keyboard. But movement across three or
more cells was sluggish.

When stringing commands together, you must
wait for the previous command to finish before giv-
ing the next. On the Tecmar system there is little
buffering of input. As a result, your speech must be
distinct, and you must pause between commands.
For some this will seem unnatural at first. But by
combining voice and keyboard input (usually alter-
nating between the two for any given command),
adjustment is quick and painless.

The system demonstrated a high degree of re-
liability. When I attempted voice data input, how-
ever, my patterns for the letter A and the number 8
must have been close, because they were frequently
confused. But an erroneous command was never
executed. Incidentally, phonetics (Alpha, Bravo,
Charlie, ‘etc.) can be assigned to selected letters of
the alphabet to increase reliability.

I will admir that I was skeprtical about the
value of voice recognition. But when I used the sys-
tem, [ found myself using the computer voice com-
mands such as “Cancel” almost subconsciously to
proceed through the program. My brief experience
with the system showed that using a handful of
important vocal commands is easier to learn and

more convenient than using the corresponding

<Ctrl>-key commands. After all, English is my
first language.

PC World
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tional microphone rests on the PC system unit. If you al-
ready have the voice recognition board, you need only
add the enhanced ScratchPad program.

ScratchPad uses the same basic screen layout, com-
mand structure, and computational features as VisiCalc
and other spreadshect programs. “A spreadsheet pro-
gram is the most demanding in terms of vocabulary
size,” says Herb Schildt. ScratchPad needs 93 of Teemar's
available 100 digitized “words™ in storage space. A siz-

Fast typists might prefer to
integrate voice and keyboard
input, which is easy since both
input devices are simultaneously
active.

able majority is dedicated to the alphabet (capitals only),
numbers, and punctuation characters used in program
commands. “We don’t reccommend data entry by voice,”
Schilde adds, “but it can be done on our system.” Letters
and numbers, however, come directly into play in a
spreadsheet program that uses cell addresses like Al and
R45.

ScratchPad divides speech into essentially three
groups. One group is composed of the letters, numbers,
and punctuation used in data or formula entry. Another
consists of subcommands used only in conjunction with
a third group of more general commands (such as Enter).
Yet under control of the VoiceDrive software as few as
three words may be active at any one time.

Masking Unmasked

ScratchPad allows the user to create multiple spreadsheet
windows, pulling together on one screen diverse sections
from a very large spreadsheet. When the program is in
the “Ready™ mode, saying “one™ will clear the screen of
multiple windows and return to the normal, single win-
dow starting at cell Al in the upper left corner. However,
if you first say “Enter,” the program expects a number to
follow. Following this with “one™ will print the numeral
I'on the command line. “OK™ will move it to the cell. A
similar situation occurs with the word “point,” which
can mean cither “single cell” or “decimal,” but never
both at any juncture in the program.

Verbal Integration

Several shortcuts are provided to ease entry of verbal and
keyboard commands to the program. For example, in-
stead of entering a function like (@ SUM(B2..F2) by say-

ing “At...Sum...Open...B...2...Point...Point...F...2...Close,”
all you need to say is “SUM...B...2..Through...F..2...

Close.” When you say “Sum,” the program automat-
ically prints the ‘(@ SUM(’ function to the screen. Fast
typists might prefer to integrate voice and keyboard
input, which is easy since both input devices are simulta-
neously active. Thus, it may be expedient to say “Sum™;
type B2; say “Through”; type F2; and say “Close.”

The seven words left over from the 100 available can
be designated as seven common spreadsheet file names
and added to the vocabulary list. A typical verbal com-
mand might be “LOAD...YEAR-TO-DATE.” Without
looking at or touching the computer, the appropriate
spreadsheet is retrieved from disk and displayed on
screen. This is precisely the kind of data base interroga-
tion Schildt described earlier.

At this point the VoiceDrive system cannot support
streamed speech (continuous, natural speech) mostly due
to the limitations of the Tecmar Voice Recognition
Board. But voice recognition technology for personal
computers continues to progress. Anticipated voice rec-
ognition hardware from Texas Instruments designed for
the Professional Computer will be capable of picking out
valid words from streamed speech and stacking them in
memory, much like a keyboard buffer. A harried execu-
tive could say, “Load that year-to-date file for me.” The
computer would pick out “load” and “year-to-date™ as
key action words. This approach reduces the amount of
command syntax a user must remember. At this point,
however, the technology is pricey (at least $2000) and
confined to Texas Instruments products. No doubt
streamed speech will find its way to the PC—it’s merely
a matter of when.

More from SuperSoft
SuperSoft plans to bring out a VoiceDrive-enhanced
word processor and later a data base, both of which will
be fully compatible with the voice recognition hardware
supplied with ScratchPad. Schildt foresees an easier time
of creating the word processor because there are fewer
commands to deal with at a given instant. **Word pro-
cessing commands have fewer decision points. For exam-
ple, there are only so many things you can delete—a
character, word, or sentence. Thus the system is more re-
liable, and extra room is available on the voice board for
additional words.”

SuperSoft’s future VoiceDrive product line will not
include an integrated software system. Rather, Schilde
prefers the “hub and spokes™ approach to linking several
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Why SCS created the PC Terminal
is no mystery. The first step to adding
a station to a PCnet is buying another
PC. With a base price of $3000, the
expense is considerable, especially if
you need a large number of work sta-
tions. Much of the expense goes to
support disk drives and other periph-
erals for the PC. But do you need a
floppy disk drive or extra internal
memory on each work station, par-
ticularly when a 10- or 30-megabyte
hard disk drive is in the network?
Does every work station need a
printer or a modem?

Answering these questions is not
always easy. The PC Terminal is a
handy solution for businesses want-
ing to cut costs as they add work sta-
tions. Thus the cost of the network is
kept down as it expands. This is
good business for SCS, since they
manufacture and sell the hard disk
drives as well as market the network.
No doubt many more PCnets will be
sold to first-time computer users now
that an entire network package is
more affordable.

The Bare Bones

The PC Terminal doesn’t promise
high-tech wonders—just low price
and functionality. What $1295 buys
is a network interface board (a $695
value) and a bare-bones computer
that is PC compatible. The terminal
consists of two pieces: a detachable
IBM-style keyboard and a CPU with
a 12-inch monochrome monitor se-
cured above on a tiltable pedestal.
The CPU is a standard 8088 micro-
processor; the unit also has space for
Intel’s high-speed number-crunching
8087 coprocessor. Internal memory
is 64K, expandable to 256K, and an
RS-232C serial port and parallel
printer port are built into the unit as
well.

In keeping with its low-cost pro-
file, the PC Terminal eschews pe-
ripheral boards or floppy disk drives.
The monitor interface, for example,
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is built into the motherboard. If you
must have floppy storage, the power
supply is capable of supporting a sin-
gle half-height disk drive, which fits
neatly into the side of the monitor.

Part of the PC Terminal’s com-
patibility lies in its bus—the connec-
tors and associated wiring that allow
the computer to accept plug-in circuit
boards designed for the IBM PC. The
PC Terminal has four IBM PC com-
patible interface slots. One slot is
used for the network interface card;
the rest can be used for additional
memory, a color graphics board, or
other devices. The potential for ex-
pansion is always there.

Stock in Trade

In a network environment you may
never use the expansion potential of
the PC Terminal, since resources in
the network can always be tapped.
As it is, the PC Terminal can be
placed on a desk, hooked up to the
network with a standard 70 ohm
coaxial cable, and used immediately.
As SCS President Tom Quinn bluntly
put it: “Add-ins are the biggest rip-off
for the personal computer user.
They're the hidden cost. The low
base price hooks you. But then you
discover that you need a printer inter-
face card, a CP/M card, a disk drive,
or extra memory. It adds up. In es-
sence, we're making a stripped-down
IBM PC. We take the peripherals out
and reduce the power supply needed.
We also put everything on one board,
which significantly cuts manufactur-
ing costs.”

64K in Search of Itself

The PC Terminal is powerful but not
very intelligent. It does have its own
BIOS ROM (which, among other
things, allows it to function with the
network) and the requisite 8088 chip
for processing; however, to be fully
operational it must find its brains,
namely DOS, somewhere in the net-
work.

At power-on, the PC Terminal
reaches across the network and
searches for a PC that has already
loaded DOS into memory. The PC

Terminal then copies the DOS from
the other PC’s memory. At this time
the PC Terminal becomes a member
of the network.

The important point to remember
is that there must be a PC running
DOS in the network from which the
PC Terminal can boot. The PC in
this case acts as a server, providing
the PC Terminal not only the where-
withal to operate but the resources as
well. While the PC Terminal can pro-
cess data on its own, it also supports

“Whatever runs on the
PC can be shared on
the PC Terminal.

a remote execution mode, taking
control of the server PC’s processors,
memory, and peripherals. This ca-
pability becomes important when the
issue of compatibility is considered.

“Whatever runs on the PC can be
shared on the PC Terminal,” says
Quinn. “In a remote execution mode
what you type on the keyboard of the
terminal is sent over the network to
the PC, where the work is actually
done.”

Thus a user on the PCner can re-
quest to use a program from the disk
in the server PC’s drive B while oth-
ers use a different program from the
disk in its drive A. The hard disk can
be used to store the data generated by
both programs. A number of other
combinations among PCs, PC Termi-
nals, hard disk drives, and other pe-
ripherals is possible.

Compatibility Questions

SCS is sometimes hesitant to come
right out and claim 100 percent com-
patibility with the PC. “Functionally
equivalent” is perhaps a better term,
for the PC Terminal does not always
fit the accepted definitions of com-
patibility. Compatibility encompasses
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everything from media (can it use
PC-formatted disks?) to questions of
internal architecture (does it re-
produce the PC’s internal structure
down to the BIOS routines in ROM?)
At the board level the PC Terminal
must closely match the wiring and
the memory layout of the PC without
actually copying it, lest IBM’s legal
department be aroused. As other
IBM PC compatible manufacturers
have discovered, this is not an easy
job. The location (i.e., address) of
memory in the PC Terminal must be
the same as the PC’s. Otherwise soft-
ware designed for the IBM PC can-
not run on the PC Terminal. For
example, programs looking for BIOS
instructions in ROM would get lost if
the BIOS were moved to a different
location; the program would not ex-

“The hard disk drive is

the bottleneck in any
network.’

ecute and compatibility would not
exist.

SCS claims to have reproduced the
function of the IBM PC “memory
map” and the accompanying cir-
cuitry without duplicating it exactly.
“As long as the machine responds to
addresses in a similar manner as the
IBM PC, the machines are map com-
patible,” says Quinn. “The circuitry
that manipulates the data can be
completely different as long as it gets
the same job done.” Beyond this,
hardware differences are minor. The
PC Terminal does not include Cas-
sette BASIC in ROM or offer a cas-
sette interface. This is not surprising
considering its network role.

Software compatibility, however,
does not rely solely on hardware.
PCnet was originally created with
only IBM PCs in mind, and thus the

network runs under PC-DOS. Al-
though the PC Terminal is designed
to operate under PC-DOS, SCS can
supply customers with MS-DOS only,
since the PC Terminal is not an IBM
product. While MS-DOS and PC-
DOS are similar, they are not exactly
the same.

“We will be licensing MS-DOS
and providing it with the PC Termi-
nal,” says Quinn. “But you won’t
have the level of compatibility that
PC-DOS offers. Of course, you can
go to a computer store and buy
PC-DOS off the shelf and use it.
Then you would be 100 percent
compatible.”

Hedging Bets

If, as SCS claims, the PC Terminal is
fully compatible, why is the remote
execution mode so desirable? The an-
swer lies in the double-edged nature
of compatibility. In the world of PC
lookalikes compatibility is never a
sure thing. Some programs are cre-
ated exclusively for the PC. Routines
that execute on the PC may not ex-
ecute on a compatible computer. But
100 percent compatibility (if such a
thing truly exists) is also a trap. If
IBM decides to change the PC’s oper-
ating system or make a significant
change in PC-DOS or in the IBM PC
hardware, a 100 percent compatible
computer may suddenly be incom-
patible with an entire new line of
software. This is a position an IBM
PC compatible user can hardly afford
to be in.

“When a user buys an IBM PC
compatible,” says Quinn, “he’s cross-
ing his fingers and hoping that a pro-
gram he gets six months later will
work. A compatible is strictly by it-
self. But the PC Terminal is on an ex-
tension of the PC’s bus. If there’s a
compatibility problem, you simply
operate as a remote terminal off the
PC—and you stay 100 percent
compatible.”

Passing the Byte

Some would say that achieving total
compatibility is impossible or a vio-
lation of copyright. Either way the is-
sue bears examination. When a PC
Terminal reaches across the network,
it can boot up DOS, use the server
PC’s RAM, or run a program in one
of the server’s drives. But can a PC
Terminal get into the heart of a PC—
the BIOS in ROM—and use those in-
structions, thus ensuring 100 percent
compatibility? The answer is not
clear, obscured as it is by SCS’s
claims of proprietary information.

Copy is a word that SCS prefers
not to use. Tom Quinn stresses that
all SCS is selling is a compatible, in-
expensive terminal for the PCnet. As
far as the PC BIOS is concerned, the
PC Terminal “performs operations
that are compatible with what exists
in the PC [BIOS] ROM...the informa-
tion does not necessarily have to be
taken from the PC.” The capability
apparently exists, but the choice is
the user’s.

“The tools are there,” adds Quinn.
“Anything in the IBM PC can be ac-
cessed. It’s up to the users. We will
give users an MS-DOS operating sys-
tem, and they’ll be pretty compatible
with the IBM. But since they have the
bus-structured network, they’ll do
whatever they want.”

PCnet, like other local area net-
works (see Figure 1), can also support
unauthorized software duplication of
a sort. WordStar, for example, is not
copy protected, but the documenta-
tion and software clearly state that
the disk is not to be duplicated. Yet
in a network once a program is
stored on hard disk it automatically
becomes available to a number of
work stations. In the past there was
some measure of protection because
most single-user software could not
function in a network environment;
copy-protected software could not be
copied to a hard disk and thus could
not be distributed across the net-
work.
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But current local area network op-
erating systems and hardware are ca-
pable of multiple processing with
single-user software. Using the PC
Terminal’s remote execution mode,
copy-protected software can be run
in a server PC and simultaneously ac-
cessed by a number of users. Thus
copies of one program can be made
across a network. The alternatives
for software companies are either to
ignore the problem or to copy protect
their software. With the former, po-
tential income is lost; with the latter,
protection may not work anyway.

“People can get around copy pro-
tection in a network,” says Quinn.
“We try to support the software
companies because they make the in-
dustry work. It’s not IBM but Micro-
soft and all the others who help us
sell our products.”

Legal Questions

Network manufacturers and sup-
pliers are generally aware of the legal
questions raised by their products.
Lawyers for the computer industry
are closely watching the Sony
Betamax case and the lawsuit Apple
Computer has filed against Franklin
Computer. Both cases could have an
effect on SCS. In the former case, a
manufacturer’s liability in copyright
infringement is being tested for the
first time. Sony’s videotape player is a
device essentially dedicated to copy-
ing TV programs—privately owned,
copyrighted material. The question
being debated is whether a manufac-
turer is liable for making a product
the primary purpose of which is to
violate copyright.

In the Apple lawsuit the Court of
Appeals agreed with the company’s
contention that BIOS instructions
embedded in an Apple ROM were in-
deed protected under copyright laws
and thus could not be copied and
used in Franklin’s ACE-1000 com-
puter. Franklin is likely to request an-
other hearing on the issue or may
even appeal this last ruling to the Su-
preme Court. The implications for

w
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SCS could be serious. Sony’s loss
would establish a manufacturer’s role
in “aiding and abertting” infringe-
ment; Apple’s win would secure the
legal status of a ROM chip. Of
course, these cases have yet to be re-
solved, and copyright law in this area
is vague.

Surprisingly, the software industry
has not always been concerned about
copyright questions. SCS’s own expe-
riences have not been salutary.

“We went to VisiCorp and told
them about the network and how we

wanted to cooperate,” says Quinn.
“Their reaction was, ‘Why would we
support your network and hard disk?
We can’t even meet customer demand
for our products.” But when the hard
disk for the PC came out, IBM made
it clear that they wanted software to
support it. So now the software com-
panies are being forced to pay atten-
tion to that.”

Offering network versions of soft-
ware at a higher price may be the
answer. When SCS and other
makers of compatibles bite heavily
into IBM’s share of the market, the
questions of copyright, clones, and

compatibility may be settled in the
courts. Until then it’s up to users to
stay within the law. (See “Copyright
and Computers” for more on the
legal questions confronting the com-
puter industry).

Service for 64,000

PCnet is a relatively sophisticated lo-
cal area network for the price. It is
easy to install, and software pro-
grams, hardware, and files can be
shared among a number of users.
Also, data can be centralized on a
hard disk, and you can theoretically
add as many as 64,000 stations to the

Copyright and Computers

Jordan Breslow

Technology is always several steps
ahead of the law. In the area of
copyright law, this is particularly
noticeable as lawyers and judges
cope with the rapid changes in the
software industry. Applying
copyright law to software is like
using a horse to pull a race car—
it gets you there, but not without
problems. Nevertheless, software
companies rely on copyright law
(as well as trade secret and license
law) for legal protection of their
programs.

A patent gives the developer the
exclusive right to manufacture,
use, or sell a program, while a
copyright gives exclusive right to
reproduce and modify a program.
Loosely speaking, the patent pro-
tects the developer’s idea or pro-
cess as long as the idea is put into
some new and useful form. A
copyright cannot protect an idea.
For example, the author of a
copyrighted word processing pro-
gram cannot prevent a competitor
from creating a word processing
program; the author can only pre-

vent the competitor from copying
that particular program.

The Software Act of 1980
slightly modified United States
copyright law by defining the
legal status of computer pro-
grams. Unfortunately, courts in-
terpreting the copyright law have
created more confusion and un-
certainty.

Technically (if not for Section
117 of the copyright law, which
was amended by the Software
Act), you violate copyright every
time you load (and thus copy) a
program into your machine’s in-
ternal memory. Section 117
permits a buyer to copy a copy-
righted program as long as it is an
essential step in using the pro-
gram with the computer. A buyer
can also make changes necessary
for machine compatibility. (If the
user obtained the program under
a licensing agreement, the right to
make copies may be restricted.)

But what are the copyright im-
plications of copying a program
in a network? For the courts to

answer this question, they must
first understand network technol-
ogy and determine whether a ter-
minal (or similar device) actually
copies a program, and if it does, if
it uses the copy in a permissible
way in accordance with Section
117. If the courts find that a copy
is being made, manufacturers may
argue that such copying is essen-
tial for using the program in con-
junction with their machines.

If a network terminal (or re-
lated device) is found to violate a
copyright, will the courts ban its
manufacture and sale? If not, who
will bear the legal and financial
responsibility for infringement—
the manufacturer or the user?
Those seeking answers to these
questions should pay close atten-
tion to the developments in the
Sony Betamax case, which is now
before the Supreme Court.

In the meantime, Congress is
considering a bill that would per-
mit an individual to tape a single,
off-the-air recording for private
use and would require those sell-
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network. SCS is the first to admit
that in practice the number is consid-
erably less, though it is probably
more than enough for most local area
network customers.

Nonetheless, even in a network of
20 users, how do you coordinate all
this activity and still maintain the
network’s speed? Who gets to do
what and when? Several terminals
might be vying for printer time,
needing a server PC to process
spreadsheet data, or wanting to move
data across the network. Keep in
mind that one PC can effectively

ing equipment and blank tape to
pay a royalty to the copyright
owners. If this approach is
adopted for computer networks
and terminals, it will no doubt
mean higher prices for the con-
sumer.

Building and using computers
(particularly IBM PC compati-
bles) within the bounds of
copyright law is not easy in the
face of so much uncertainty.
Judges face the formidable task of
applying a copyright law based on
eighteenth-century concepts to a
sophisticated and rapidly chang-
ing technology. How well they
juggle the old and the new will
greatly affect the computer indus-
try and, in the end, the people
who buy and use computers.

Jordan Breslow is a partner in the
Walnut Creek, California, law
firm Stewart, Stewart, and
Breslow.
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serve only a few PC Terminals before
the lag in response time becomes a
problem.

Disk Factors

Smack in the middle of all this activ-
ity is the hard disk drive. Aside from
storing data and programs, it acts as
a conduit for requests and informa-
tion going to and fro within the net-
work. It is here that a network
encounters its weakest link.

“The hard disk drive is the bot-
tleneck in any network,” notes
Quinn. “Let’s say you have a hard
disk with an 80 millisecond ‘seek’
time and 20 people are trying to get
to it. Data is being moved to a printer
or a modem, and requests for infor-
mation are coming in. That disk
drive arm is going back and forth
trying to find all the data. It slows
you down, because it’s moving at a
fraction of the speed of the data
flow.”

Thus, faster data flow is not neces-
sarily better. Data transmission rates
are sometimes equated with the
“horsepower” of a network. Ethernet
and 3Com, for example, can transmit
data at roughly 10 megabits a sec-
ond; PCnet at about 1 megabit a sec-
ond. In benchmark tests PCnet often
proves faster. Although the hard disk
drive is the limiting factor in the net-
work’s speed, there are price consid-
erations as well.

“Ethernet is very expensive,” says
Quinn. “They thought of serving the
market 20 years from now, when
you'll have disks that transfer infor-
mation very quickly. That’s a chal-
lenge for today’s semiconductor
house...coming up with chips that
can handle that kind of rate. We de-
cided to take some of the more so-
phisticated Ethernet technologies and
combine them with a low-cost net-
work. By cutting the speed we
lowered the cost.”

Cache and Carry

The data crunch is further lessened
in the PCnet by the use of a tech-
nique known as caching, in which
frequently used information is stored

in RAM for quick access. For exam-
ple, the disk directories are always
referenced when data is stored or re-
trieved from a hard disk. By keeping
directories in cache memory, you can
access them quickly without using
the disk itself. On the PCnet cached
data (which can be as large as 1
megabyte) is held in an optional pe-

Running applications
software is a matter of
managing simultaneous
access to shared files.

ripheral made by SCS called Quick-
Disk. QuickDisk (which costs
anywhere from $1500 to $3500) is at-
tached to the server PC and the hard
disk.

Cache memory is also handy when
data is being routed through the net-
work. Instead of storing incoming
data to disk, retrieving it, and then
sending it on its way, data can be
placed in cache and immediately
transmitted to the processor waiting
for it.

Bursts and Calls

The speed of local area network
communications is also dependent on
how data transmission is controlled.
Data flow in a local area network is
unpredictable. Using the bus struc-
ture of the PCnet and the Intel 8274
communications processor on the
network interface card, random calls
to the network can be dispatched
quickly.

A terminal needing to communi-
cate can call out an address it wants
to send data to or receive data from.
The data in question is collected into
a formatted packet and “burst” out
to the address. At PCnet’s 1-megabit-
per-second transmission rate, the user
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Review

Impact printers include pin-type dot matrix, daisy
wheel, and thimble printers. Pin-type printers (also
called needle or wire printers) have pins in single or
double vertical rows at the tip of the printhead. Tiny
hammers selectively hit the pins against a ribbon that
is pressed against the paper on impact. The result is a
matrix of dots that form characters. Daisy wheel and
thimble printers are letter quality printers that have fully
formed characters affixed to the spokes of plastic or
metal print wheels. The print wheel or thimble is rotated
on the printhead so that the selected character is posi-
tioned in front of a hammer. The hammer hits characters
one at a time against a ribbon that impresses the image
onto paper.

Character printers produce top-quality copy, but
at slower speeds and greater cost. Impact dot matrix
printers provide type of lesser quality, but they are faster
and are capable of producing simple graphics images
such as bars and lines. Most character printers can print
only alphanumeric characters.

Nonimpact printers for the microcomputer market
include thermal, electrosensitive, and ink jet. The first
two require specially coated paper. Thermal printers
create type by selectively heating pins of a dot matrix
printhead. The heat darkens the coated paper in dot
shapes that form the character matrix. The printhead

Ink jet printers are fast, achieving
speeds from 150 to 270 characters
per second.

never touches the paper. Electrosensitive printing has a
similar printhead configuration, but the head emits elec-
trical charges at selected dot points close to the surface
of the paper. The charge removes the paper’s coating in
dot shapes, and the character matrix is formed.

Ink Jet vs. Impact

Instead of using pins at the printhead to form the dot
matrix, ink jet printers use ink-filled channels that spray
liquid ink drops. There are two major categories of ink
jet printers: drop-on-demand and continuous stream.
Continuous-stream printers use a single ink channel

that emits a stream of ink, which is broken into separate
drops by electrical stimulation and printhead movement.
Not all ink from the stream is used. Some ink drops are
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Ink channel

Electrode for ink monitoring

Figure 1: Siemens Model 2712 ink jet mechanism

discarded and recycled. The complexity of the recycling
system makes continuous-stream printing very expensive
(see “Ink Jet Printing Defined™).

In drop-on-demand ink jet printing an ink cartridge
feeds ink into several channels. When pressure is applied
selectively in each channel, drops of ink are ejected and
deposited on paper (see Figure 1). Unlike continuous-
stream printers, no ink is spilled or wasted; hence, no
need for a costly recycling system. High-quality bond pa-
per can be used with ink jet printers, but special polyes-
ter-based paper with good absorbency is recommended
for best results.

Ink jet printers have one obvious disadvantage com-
pared to impact printers—they cannot produce multiple
carbon copies. Manufacturers also warn users not to run
the printers in dusty environments since particles in the
air can become lodged in the ink outlet, thereby clogging
the nozzle orifice. If the printer remains unused for long
intervals, the ink at the channel orifice may dry up. But
the printers come equipped with self-cleaning methods
that allow the ink to be flushed out of the orifice by man-
ual pressure on the ink supply cartridge. One further
caution: if you want to use the printer at altitudes higher
than 15,000 feet (Mt. Everest, for example), you might
have a problem with atmospheric pressure. Tibetan word
processors beware.

Ink jet printers have many advantages, the most no-
table of which is the noise factor—specifically the noise
they do not make. My PC XT’s fixed disk makes more
noise than the Siemens printer I tested. Productivity is
increased when there is less noise pollution, whether
the working environment is an office full of people or
the electronic cottage.

Another advantage of ink jet printing is low mainte-
nance. The manufacturers claim that their printers are
virtually maintenance-free. No oil or lubricant is needed
for the printer since it has few moving parts in the body
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and none in the printhead. The Siemens PT88 printer,
for instance, has only two motors: one that moves the
carriage from left to right and one that performs the
paper linefeed function.

Since the printhead of the ink jet printer never
touches a surface, it is not degraded through use. The
life of the printhead is estimated at about 10 billion
characters. Compare thart to the estimated 200-million-
character life of sophisticated impact dot matrix print-
heads. The uniformity of character image produced by
ink jet printers compares favorably with that of impact
printers. A worn ribbon produces increasingly lighter
images, but an ink jet image always remains the same.

Ink jet printers are fast, achieving speeds from 150
to 270 characters per second (cps). In comparison, an
IBM dot matrix printer is rated at 80 cps, a DataSouth
dot matrix printer is rated at 180 cps, and letter quality
character printers average between 12 and 80 cps.

Siemens PT88 and Model 2712

Siemens Communications Systems in Anaheim, Califor-
nia, is a pioneer in bringing ink jet printing to the micro-
computer market. Siemens currently offers a low-priced
ink jet printer called the PT88. The parallel model of the
PT88 has a 165-character line buffer while the serial
model has a 2K buffer. Additional memory can be added
at $33.50 for each 4K.

The PT88 uses a printhead equipped with one verti-
cal row of nine ink channels to produce a 9 by 9 dot
matrix. The printer runs at speeds of up to 150 cps,
and operating noise has been rated at less than 50 dBA.
Character printers are typically rated at about 65 dBA,
but the difference seems much more dramatic in practice
than the numbers suggest.

The PT88 printer comes with eight character sets
—USASCII, International, English (British), Swedish/
Finnish, Danish/Norwegian, Dutch, German, and
French/Belgian. According to industry spokespeople,
ink jet and color ink jet printers are in greater demand
in Europe than in the United States.

Graphics are produced in bit-image (8-bit vertical)
mode (see Figure 2). A function expansion module (avail-
able at additional cost) allows you to use special graphics
methods such as block graphics. The module also pro-
vides loadable character generators of up to 96 addi-
tional characters and allows you to create your own
character sets.

Characters can be spaced at 10, 12, and 17 charac-
ters per inch (cpi) in regular print and 5, 6, and 8.5 cpi in
expanded print. Character spacing cannot be selected by
the control switch panel but must be programmed from
the terminal. Line spacing can also be programmed from
V=2 inch (for boldface) up to *%~2 inch. Proportional spac-
ing is supported. The PT88 prints bidirectionally and
uses logic seeking (for instance, dropping to a tab instead
of returning to the left margin first) to increase speed.

PC World

Linefeed and form-feed controls are located on the
printer console. The platen knob is on the right side of
the printer, and the paper release lever is on the left side
of the platen. This positioning is opposite that of most
printers and makes paper insertion awkward. The PT88
will accept paper up to 9% inches wide and has a built-in
tractor feed that is simple to load.

Control switches are readily accessible inside the
printer. These switches allow the user to manually select
character set, number of lines for form feed (66 lines =
11-inch-long paper; 72 lines = 12-inch-long paper), line
length (80 or 136 characters per horizontal line), and
other parameters. All selections are programmable from
the computer.

Although bond paper can be used, prices for higher
quality, polyester-based paper are competitive with com-
mercial-quality bonds. Paper can be purchased in fanfold
or roll formats. A paper roll holder with a cutter that at-
taches to the printer is available for $30. Roll paper
comes in a continuous roll and can be torn off on the pa-

per cutter at any length desired. The ink supply cartridge
($15) will last for § to 6 million characters based on an
average of 10 dots per character. The PT88 is compact
and weighs only 16 pounds.

Figure 2: Bit graphics printing with Siemens PT88

Siemens also makes a Model 2712 ink jet printer
that is similar to the PT88. The Model 2712 has two
rows of six nozzles on the printhead and uses a 12 by 9
dot matrix. The additional nozzles allow increased print-
ing speeds of up to 270 cps. The built-in tractor will ac-
commodate paper as wide as 15% inches. Graphics can
be produced through bit image, raster scan, or block
modes. An 8K buffer is standard.

By the end of 1983 Siemens plans to market a wide-
carriage version of the PT88 (the PT89) that will be
slightly higher in price. Future releases include a letter
quality ink jet printer in the $3000 to $4000 range.
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terminals operating in the mainframe and minicomputer
environments. Prices for these other color ink jet printers
fall in the $9000 to $12,000 range, and they are not usu-
ally offered with a microcomputer interface.

Choosing any piece of computer hardware is a diffi-
cult task because state of the art is often a fleeting, if
powerfully attractive, attribute in the rapidly changing
world of microcomputers. We want better, cheaper,
faster, smaller, and quieter. All those characteristics are
now available in ink jet printers. If the ability to make
multiple copies is a minor consideration for you while
the ability to work near your equipment and think at the
same time is major, maybe you should see what ink jet
printing is like today. £

Janette Martin owns and operates an information pro-
cessing company in San Francisco.

PT88-T2 Ink Jet Printer

Siemens Corporation

240 E. Palais Rd.

Anaheim, CA 92805

714/991-9700

List Price: parallel $895, serial $923
Requirements: 64K, one disk drive

Model 2712-M203 Ink Jet Printer
Siemens Corporation

240 E. Palais Rd.

Anaheim, CA 92805
714/991-9700

List Price: $2250

Requirements: 64K, one disk drive

TC1040 Color Ink Jet Printer

PrintaColor

5965 Peachtree Corners E.

Norcross, GA 30071

404/448-2675

List Price: $5495

Requirements: 64K, one disk drive,
color monitor, color graphics

board

A.C.T. Il Color Ink Jet Printer

Advanced Color Technology (A.C.T.)

21 Alpha Rd.

Chelmsford, MA 01824

617/256-1222

List Price: $6400

Requirements: 64K, one disk drive,
color monitor, color graphics

board
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PERIPHERALS FOR THE 1BM -PC

look for low cost-
high quality intep-
faces for the IBM PC

UNIVERSAL |/0. The Universal I/0 board has 16 eight
bit analog inputs with a voltage range of 0 to 5 volts. It
also has 9 eight bit parallel I/O ports. It has interrupt cir-
cuitry, Timer clock 32768 Hz. to 512 sec., prototyping
area, and LED for power. Part number 83-064A $299.95

120 VAC CONTROL. This board has eight optically
isolated triac switches. Each switch can control 200
watts. It connects via a 16 pin ribbon cable to a parallel
output port. Screw terminals are provided for 120 vac
connection. Part number 82-332. $119.95.

INPUT PROTECTOR. This board protects the inputs of
the ANALOG input or PARALLEL input ports. There are
4.7K pullups, diodes and caps for each line. It connects
via a 16 pin ribbon cable. Screw terminals are provided
for connection. Part number 82-334. $89.95.

To order: Send check or money order. Add 6.5% tax in California.
Add 5% shipping for orders less than $100 or 3% for orders over
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC.
Add $2.00 for C.O0.D. Will Call Hours 9am to 4pm.

JOHN BELL

ENGINEERING, INC.
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Compatible Hardware To
Run Spreadsheet Software

It should be a simple thing,
really, to see a full 132 column
spreadsheet on your IBM PC.
You shouldn’t have to scroll up,
down and sideways to get the
full picture. Now you can see it
all with SuperVision, a mono-
chrome video interface board
from California Computer
Systems. It easily replaces your

BM PC monochrome board.
In addition, SuperVision offers
a full 132 column by 44 row
screen, a printer port, and 720
by 348 dot addressable graphics
capability.

SuperVision supplies the
features that have been missing
for spreadsheets, financial
modeling, and database applica-
tions as well as giving you a
fast, full-screen editor to make
life easier. Z/Plus, a fast Z8OB
based card with CP/M and a

SuperVision and Z/Plus are trademarks of CCS, Inc., IBM is a registered teademark of International Business Machines, CP/M is
a trademark:of’ Digital Equipment Inc, ZBOB 15 a trademark of Zilog lnc.

Circle 305 on reader service card

(6}
available for your IBM PC

Call CCS today and get the
FULL picture.

(408) 734-5811

///
Vi

—_

California Computer Systems

250 Caribbean Dr., Sunnyvale, CA 94086
(408)734-5811 = Telex: 171959 CCS SUVL
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£ Review: Word Processing

A PC Spelling Bee

Find the computerized spelling checker

that’s right for you.

Jonathan Littman

A computerized spelling checker is
no replacement for a friend, an edi-
tor, or another human proofreader.
And no checker is capable of auto-
matically correcting misspelled
words without human assistance.
What a spelling checker can do is lo-
cate misspellings, and in some pro-
grams help you spell the word
correctly without the aid of a printed
dictionary.

Spelling checkers work by match-
ing the words in a file created by
your word processor against their
own dictionaries of correctly spelled
words. When the spelling program
finds a word in vour file that isn’t in
its dictionary, it flags or marks the
word as a mismatch and a possible
misspelling. You can then enter vour
word processor and use the FIND
command to locate the marked, mis-
matched words. If the words are mis-
spelled, you key in the correct
spellings.

Spelling checkers are limited. Until
you add proper nouns and specific
vocabulary to a program’s diction-
ary, a spelling checker will be igno-
rant of your vocabulary. Once vou
have created this additional vocabu-
lary, vou will still have to confront
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the inherent weaknesses of the spell-
ing checker. While some have up-
wards of 100,000 words in their
dictionaries, spelling checkers often
do not include the plural or other
forms of verbs or nouns. Some spell-
ing checkers consider run correctly
spelled, while runs is flagged as a
mismatch.

A checker is not a proofreader.
While programs mark mismatched
words, they cannot catch a correctly
spelled word used improperly. If vou
typed vour but meant you, as far as
the program is concerned “your are
spelling just fine.™ It's best to run a
document through a spelling checker
first and then have it proofread for
content, clarity, and punctuation.
Used in this fashion, a spelling
checker speeds the process of revi-
sion. Since proofreaders won't be
burdened with typos and poor spell-
ing, they are free to concentrate on
what you've written.

The four major spelling checkers
reviewed have surprising differences.
All require 64K of RAM and most
work with files created by WordStar,
EasyWriter 1.1, Volksiworiter, and the
DOS editor, EDLIN. But beyond this,
program logic, screen formatting, use
(and quality) of prompts, and flag-
ging and correcting misspelled words
vary considerably from program to
program.

Super Spellguard

Super Spellguard is a well-designed
program supported by superb docu-
mentation. Like other spelling check-
ers, Super Spellguard compares the
words in your documents with the
words in its dictionaries. Any words
that do not match are considered pos-
sible misspellings. Super Spellguard’s
advantage is that it proofreads your
words faster than the other three
spelling checkers reviewed.

Without confusing the novice
Super Spellguard gives the advanced
user the opportunity to create a
“turnkey” system that anyone can
use without training or documenta-
tion. Super Spellguard also allows for
the creation of specialized diction-
aries (legal, medical, etc.); these dic-
tionaries can then be copyrighted
and published.

A Sample Session

Typing SP will start Super Spellguard
and bring up the main menu. Super
Spellguard gives you two methods for
selecting a menu option: pressing a
mnemonic letter or a number. To use
Super Spellgnard’s basic features, you
need only understand these com-
mands: 1 or P (Proof), 5 or ? (Help),
and 6 or X (Exit).
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Once the main menu comes up,
press P or 1 to Proof spelling in a text
file. What you see in Figure 1 is what
will appear on the screen. Super
Spellguard is saying that the diction-
ary it will use for proofreading is
SP.DIC. This is the program’s stan-
dard dictionary of 20,200 words.
Later you can replace or supplement
it with your own custom dictionary.
You can do this by changing the ini-
tial instructions and altering the de-
fault tables. If you forget the name of
a custom dictionary or a document
you wish to proofread, you can get a
directory of the disk on which they
reside by indicating the appropriate
disk drive.

After you select the appropriate
dictionary, proofreading begins by
typing the drive designation followed
by the file name of the text you want
proofread (e.g., A:LETTER.PC). A
table (see Figure 2) of useful informa-
tion about the words being processed
appears at the top of the screen. Un-
like most spelling checkers, Super
Spellguard tells you what percentage
of the proofing is done as well as the
number and percentage of words
unique in the document.

This second feature is more than a
nicety. Certain documents, especially
in education and the computer indus-
try, are more understandable when
the vocabulary is restricted.

When this initial proofreading
process is complete, enter Word Re-
view by pressing any key. In Word
Review, each time a mismatched
word appears you must decide how
you want Super Spellguard to handle
it. Generally, you will press M for
“Mark incorrect word with symbol
‘[’ in text file.” When a mismatched
word appears that is not misspelled,
vou must choose between A (Add
Correct Word to Dictionary) and |
(Ignore). When you encounter proper
nouns (such as your name), technical
terms, or other words specific to your
writing, you will press A. The next
time the dictionary is used, these
words will be considered correctly
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BEGIN PROOFREADING

Text File

FILE NAMES, or

Exit-A:
Alphabetized List of Files for Super

SpellGuard on Drive A

Dictionary File: “SP.DIC” (20,200 WORDS)

-Type disk drive name (e.g., B:) to SHOW

type FILE NAME, or press <Enter> to

LETTER.JOE MED.DIC LETTER.PC
LAW.DIC SP.DIC
Figure 1: Super Spellguard’s proofing menu
# Words # Words % Words # Words % Words % Proofing
read unique unique  mismatch  mismatch done
1,250 436 34.8% 21 4.8% 100.0%

Figure 2: Super Spellguard’s sample screen

Looking for : automaticaly

UNKNOWN WORD: automaticaly

C,D, L, A, I, Q, E, (H for Help)?

autographed autographing
automat automate
automates automatic
automatics automating
automaton automats
automobiles automotive
autonomously autonomy

autographs
automated
automatically
automation
automobile
autonomous
autopsies

Figure 3: Random House ProofReader on-screen dictionary

spelled and the program will not list
them as mismatched words.

Super Spellguard works on the the-
ory that a smaller dictionary is better
and faster. This is the secret of its
speed. If you carefully monitor the
words added to a dictionary, you will

preserve the speed and proofreading
capabilities of the program.

Thus, when a document contains
proper nouns or technical terms, you
should select the I option. In this case
the word will neither be flagged as a
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THE FIRST
PROFESSIONAL
QUALITY
BAR CODE READER
DESIGNED FOR
THE IBM PC

® Integral microprocessor
eliminates need for
external software

e Completely transparent

to any program; looks
like keyboard input

® Does not require
RS-232 port or use up
valuable card slots

e Connects in series
with keyboard cable;
does not affect keyboard
operation

e Stainless steel infrared
scanning wand

® Codabar and Code 39
(others available)

® Heavy duty, extruded
aluminum housing

e Applications include:
File Folder Control
Library Automation
Security Identification
Production Control
Inventory Control
Point of Sale Automation

Introductory Price  $695.
OEM & Distributor Inquiries Invited

TPS ELECTRONICS
4047 Transport St.
Palo Alto, CA 94303
415-856-6833

Circle 433 on reader service card
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document). Then the message “Sort-
ing’ will appear. When the program
is finished sorting, the following mes-
sage will appear:

Unique words: 50

Checking Dictionary
ABCDEFGHIJKLMNOPQRSTW

XYZ
The program will begin to check
every word in your file against its
master dictionary (depending on
what version you have) of 32,000,
50,000, or 80,000 words. This pro-
cess takes about two minutes and is
not dependent on length of docu-
ment. When the program is finished
checking the master dictionary, it
looks for an auxiliary dictionary
called AUXDIC.TXT that has been
created by the user. If it doesn’t ind
AUXDIC.TXT, it asks you to enter
the names of any auxiliary dictionary
you want checked.

When all checking is complete, the
ProofReader displays the following
menu:

Select any Option:
C-Correct file SPELLER with Proof-

Edit.

D-Display unknown words on
screen.

E-Exit from ProofReader.

G-Grammatic: check file with GM.

P-Print unknown words on printer.

R-Review and edit unknown words.

S-Save unknown words in file
SPELLER.BW.

Proofing Procedures

The procedure you follow will de-
pend on your writing style and the
number of errors you must correct.
The easiest approach is to start with
R (Review and edit unknown words).
This option lists each word flagged
as a mismatch and asks you if it is
correct. Common errors are seldom-
used names or technical terms that
need not be added to the master dic-
tionary. The fastest way to proof
them is to press Y (Correct). This op-

tion tells the program that the word
is spelled correctly but should not be
added to the dictionary. If you're not
sure if a word is spelled correctly or
if you wish to add a correctly spelled
word to the dictionary, press N.

Reviewing your words before cor-
recting the file simplifies the rest of
the proofreading process. Press C,
and the program will automatically
take you into the Proof-Edit pro-
gram. The initial correction menu
gives you three ways to correct a file.

‘ou can mark the unknown words in
a file with *#’ in much the same way
as in Super Spellguard. You can also
use the WordStar mode, which marks
the line if the correction changed the
width. Both of these methods require
that at some point you reenter Word-
Star, which limits the ProofReader’s
ability to check quickly and conve-
niently. Lastly, you can correct in
context and eliminate the need to re-
enter your word processor.

Interactive mode C allows you to
correct your errors in context in a file
separate from your word processor.
Proof-Edit looks for the first possible
misspelling in your file. The mis-
matched word will be clearly marked
in a two-line context. The same
word will also appear below the con-
text, and you will be asked to “Cor-
rect a Word™ (C), “Accept a Word™
(A), or “Learn a Word™ (L.). “Learn a
Word™ adds the word to the auxiliary
dictionary, PREDICT.TXT. You can
add as many words as you want to
the auxiliary dictionary, but when it
contains more than 300 words, it will
begin to slow down the Proof-
Reader’s operations.

If the document is short or you
prefer to skip the Review process,
you may occasionally wish to “Ac-
cept a Word™ (A). This functions like
“Correct” (Y) in Word Review. The
word will no longer be considered
mismatched, nor will it be added to
the current dictionary.

You will no doubt be pleased with
“Dictionary Help™ (D) if basic spell-
ing is a problem. Pressing <Enter>
lists the 21 words closest in spelling
to your attempt (see Figure 3). If your
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spelling is way off, you can try enter-
ing another spelling that may be
closer to the word you are seeking. If
you know the first two or three let-
ters, you can usually figure out the
correct spelling from the sample
listing.

Strengths and Weaknesses

Unlike most spelling checkers, the
Random House ProofReader is based
on the Random House Dictionary—
not on a dictionary compiled by a
software firm. Random House was
careful to include plurals of nouns
and conjugate verb forms. This pre-
vents most of the unnecessary mis-
matches that often occur on other
checkers when they encounter plural
nouns. The program also monitors
your corrections. After you have fig-
ured out how to spell each word,
press C to enter the correct spelling.
If you make a typo, the program will
warn you and ask for a new spelling.
If the word is spelled correctly but is
not in the dictionary, you can sclect

A (Accept that spelling and continue).

This feature makes the Random
House checker nearly foolproof,
eliminating the second proofreadings
that other programs often require.

The Random House ProofReader’s
strengths are offset by some major
problems. Once you enter the pro-
gram, there is no turning back. Find-
ing help in the middle of the program
usually yields the next prompt. If you
attempt to correct a mistake made in
the reviewing or the correcting pro-
cess, the keyboard will sometimes
freeze up. The only solution is to
exit, reboot, and start all over again.
The corrections made are, of course,
lost.

Despite additional limitations of
unintelligible screen prompts and in-
ferior documentation, the Random
House ProofReader is a formidable
spelling checker. Correcting words in
a two-line context, with the aid of an
on-screen dictionary, is as close to
automatic as any spelling checker
gets.

PC World

EasySpeller is now referring to its

word list to verify the words used in

a document. The display at the

left of this screen indicates progress
toward completion. The task will be
completed when the entire boxed region is
illuminated.
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EasySpeller doesn’t explain only what the program is doing. The thermome-
ter screen also provides a visual means of knowing how long the program
will take.

Figure 4: EasySpeller’s thermometer screen

SpellStar—Spelling Check Operation

SPELLING CHECK CONTROLS

D — Use another main dictionary = A:SPELSTAR.DCT
S — Add supplemental dictionary =

F — Change file to be checked = A:FILENAME.DCT
W — Change work drive = A:
<Enter> —Start spelling check

X —Exit to Operations Menu
Control to change?

SpellStar’s menus are clear and simple. On the right side you can sce

that the dictionary to be used (default) is on the A drive and is called
SPELSTAR.DCT. If this is the dictionary you wish to use, proceed to the
next menu by pressing <Enter>. Virtually every SpellStar menu allows you
to jump to the next menu if the default information on the right side of the
screen is satisfactory.

Figure 5: SpellStar spelling check screen
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Estimated

Dictionary Checking Speed Interactive In Context Memory Drives

Size (words/second) or Batch Checking ~ Checking Required Required
EasySpeller 1.1 88,710 40-80 interactive ves 64K 2
SpellStar 3.30 20,000 80+ batch no 64K 2
Super Spellguard 20,000 300 batch no 64K 2
Random House 32,000
ProofReader 50,000 80+ interactive yes 64K 2

80,000

Table 1: Features Comparison

EasySpeller 1.1

Combining innovative programming
and helpful screen prompts, Easy-
Speller is effective and easy to use.
The program works with many word
processors (such as Volkswriter and
EasyWriter but not WordStar), any
ASCII file, and EDLIN, the DOS edi-
tor.

EasySpeller makes correcting your
spelling errors a game. The Easy-
Speller program and dictionary files
take up the whole disk, so your work

files will have to be in the other drive.

Start the program by typing SPELL .
EasySpeller automatically displays a
neatly boxed directory of the files on
your work disk and then asks you to
type in the file you want checked.
Then the fun begins. A big ther-
mometer appears on the left of the
screen (see Figure 4). The tempera-
ture rises as EasySpeller checks your
document for spelling errors. This
gives you a visual idea of how long a
coffee break you can take. If the doc-
ument is over a few pages in length,
the message
“LARGE DOCUMENT - intermedi-
ate pass of the Lexicon”
will appear, informing you that the
temperature is going to rise more
than once.
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Tortoise and Hare

What this feature hides is that Easy-
Speller is the slowest spelling checker
of those reviewed. Super Spellguard
checked a 5000-word document al-
most faster than Easyspeller did a
500-word letter. You can often end
up watching thermometers rise for
several minutes. If EasySpeller is a
tortoise in reading and checking your
documents, it may be the hare in cor-
recting them. Using an 88,710-word
dictionary, EasySpeller generally
marks only mismatches that are truly
misspelled. The process of correcting
them becomes enjoyable as well as
efficient.

Once the thermometer has filled,
you can check your spelling in con-
text or have the errors marked with a
special character in an almost
batchlike process. Later, you can use
a word processor to make necessary
corrections. The latter is useful if you
are at an intermediate stage in editing
a document. Since you may still be
making text changes, you can edit the
file and correct your spelling at the
same time, thereby integrating the
LWO Processes.

When you are ready for a final
copy, you will probably prefer to cor-
rect the mismatches EasySpeller has
found in context. Pressing Y in re-
sponse to the “Correct in Context”
prompt brings up the EasySpeller
Work Screen, consisting of a menu

and rectangular window through
which a ribbon of text moves. Each
mismatched word appears in inverse
video as part of the ribbon of text.
There are two methods of correcting
a word. The easiest way is retyping
the word correctly and pressing the
<Del> key until the old misspelling
is completely gobbled up. If you are
still not sure whether the word is
spelled correctly, you can press
<Enter>, which jumps the cursor
back to the first character in the
word. If you press <F1> (Verify
from the cursor), the spelling of your
replacement word will be checked.
You can also correct words by chang-
ing only the incorrect letters.

Special Features

The menu is well organized; it takes
advantage of the special function
keys to perform all the various op-
tions. Two of the more interesting
features are tied to the <F2> key,
which “undoes” your current attempt
(in case you really foul things up),
and the <F8> key, which will re-
place any misspelling you have made
throughout the document. If you
come upon a word that you have mis-
spelled before, EasySpeller remem-
bers the word and displays the
former corrected spelling under the
word. You can accept this suggested

December 1983










































£ Review

monochrome display, and could dis-
play text and graphics directed to the
Color/Graphics Adapter. In addition,
the board didn’t interfere with the
operation of any expansion board
that might be plugged into the expan-
sion strip concurrently.

Unfortunately, the HZ is still on
the hypothetical drawing board.

At present, Hercules Computer
Technology and Orchid Technology
offer popular alternatives that add
graphics capability to the mono-
chrome display. These expansion
boards, similar in outward ap-
pearance to any other board, plug
into the row of edge connectors
near the left-rear corner of the PC
motherboard.

A third board, Tecmar’s Graphics
Master, combines color graphics and
monochrome functions on the same
board. Although the board won’t
drive both monitor types concur-
rently, it is a step toward the HZ
board.

Hercules’ Graphics Card

The Hercules Graphics Card not only
looks like the IBM Monochrome
Display Adapter, it actually substi-
tutes for the IBM board and takes up
one expansion slot. If the purchaser
already has a Monochrome Adapter,
it will need to be relegated to the
elephants’ graveyard or sold.

The installation procedure for the
Hercules board is identical to that for
the Monochrome Adapter. The docu-
mentation is brief and easy to follow,
although the novice will need to pick
up some knowledge of memory map-
ping terminology to understand it
fully.

So far the Hercules board stacks
up well against our HZ, but this is
where the comparison breaks down.
The Hercules board won’t work if
you plug it into a PC in which a
Color/Graphics Adapter is installed.

Hercules recognizes this problem and
will furnish you with instructions to
cut a trace or two on its board and
on the Color/Graphics Adapter to
make the two boards compatible. (A
trace is a metallic electrical conduc-
tor attached to the surface of the
printed circuit board.) Cutting the
trace involves using a knife or an-
other sharp implement to sever the
conductor at the appropriate location
on the board so that it no longer con-
ducts electrical current. Future ver-
sions of the Hercules board will
probably allow switch selection of
display memory so that the portion
of memory now shared with IBM
color graphics display memory (the
cause of the problem) will not over-
lap. :

To run the Hercules board and
make use of graphics you need to use
a modified version of BASIC known
as HBASIC. HBASIC is implemented
by running HBASIC.EXE, which
loads BASICA.COM, changes it as
necessary, and then transfers control
to BASICA. It is possible to use
HBASIC and get a full set of BASIC
functions. The screen refresh rate
seems to be slower in the interpreter
while you are editing, a problem that
makes scrolling take longer.

When you compile programs for
the Hercules board, you need to use
an instruction set that is not shared
with HBASIC. Compiling is done
using the BASIC Compiler and nor-
mal BASICA along with a library of
graphics subroutines, INT10 and
GRAPHIX, which are available sepa-
rately from Hercules as part of the
Graph X software package. The
Graph X manual notes that you can
use BLOAD to load BAS2GRPH.BIN
as part of your BASICA program and
run the same code in both inter-
preted and compiled form.

One of the more attractive advan-
tages of BASICA, especially for
graphics programming (which in-
volves considerable trial and error at
times), is its ability to test a program
without having to compile it. Accord-
ing to the Graph X manual, this fea-
ture is available if the graphics

functions are not loaded at locations
that overlap space occupied by the
compiled program. INT10.EXE
needs to be resident as a DOS overlay
for GRAPHIX calls to work.

When you are switching from
graphics to text modes, the board
does some strange things. GRAPHIX
commands, specifically GMODE
(which turns on graphics from a
compiled program) and TMODE
(which turns on text), cause the
screen to go blank for a moment be-
fore it displays text or graphics. At

To run the Hercules
board and make use of
graphics you need to

use a modified version
of BASIC known as
HBASIC.

first text is a little out of focus and
slightly smaller than normal size.
Also the display bobs up and down
for a moment before stabilizing.
When the computer is processing
between changes in the display, an
annoying snow effect occurs that
consists of black dots flickering
across the image on the screen. In
comparison to the Monochrome
Adapter performing the same tasks
and using the same software, the
Hercules board produces a less stable
display.

The bobbing effect could be fixed
by using a time delay to allow time
for the screen to stabilize before dis-
playing text. Some people are not
bothered by the snow effect; if this is
the case, you can’t beat the price for
the board, and it does offer an ad-
vantage over the strictly textual capa-
bilities of the Monochrome Adapter.

The super-spreadsheet program
1-2-3 by Lotus Development has been
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One of the best aspects of the
Orchid board is the complete
compatibility of Halo with BASICA
and the BASIC Compiler. Halo pro-
vides a collection of graphics subrou-
tines that enables programmers to
implement sophisticated computer-
generated graphics displays.

Another feature of Halo on the
Orchid board (as compared with
Graph X on the Hercules board) is
the compatibility that exists between
the instruction set, which can be ex-
ecuted in Interpreted BASIC, and the

The super-spreadsheet
program 1-2-3 by
Lotus Development has
been transported to the
Hercules board.

instructions used in Compiled
BASIC. This means that Halo sub-
routines can be easily tested in the
interpreter before they are compiled.
Halo is more powerful and rich in
functions than Graph X or the
HBASIC overlay used by the Hercules
board. In fact, the graphics functions
of Halo are much more powerful
than those of BASICA.

The instructions provided with the
Orchid board are more detailed but
not as well organized as the Hercules
documentation. More work needs to
be done on the documentation of
both boards to make the described
functions easy for the novice to un-
derstand. The manuals appear to
have been written by technicians who
have had little experience commu-
nicating at the layperson level. This
orientation is typical of documenta-
tion for hardware options in the
industry. The boards were designed
especially for use by technically
oriented people who are willing to
delve into memory maps and other

PC World

esoterica. To the credit of Orchid,
however, its documentation of the
Halo software is quite readable and
useful. The revised documentation
for Graph X from Hercules is much
improved from earlier versions.

Tecmar’s Graphics Master

A more recent arrival to the volatile
world of graphics boards is the
Graphics Master from Tecmar. This
expansion board comes closest to sat-
isfying the specifications for the Hy-
pothetical Zeus, at least to the extent
that its many advertised capabilities
could be tested.

The board design is based on
making as much memory as possible
available for use by the 6845 CRT
controller, The 6845 is the same mi-
crochip used in both IBM’s Mono-
chrome Adapter and Color/Graphics
Adapter. It is also used in the Orchid
and Hercules boards. The 6845 has
been criticized by graphics con-
noisseurs because it was originally
intended to be used for the display
of text and needs some complex pro-
gramming to function adequately for
graphics purposes.

Tecmar has produced an extremely
powerful board in the Graphics Mas-
ter. To give you an idea of what it can
do, imagine one board that can be
used either as a color graphics board
or as a monochrome display board.
Imagine being able to run almost any
software on the market for the PC by
simply flipping a switch and plugging
in the appropriate monitor. The
Graphics Master is a flexible board
that can be expected to have a vari-
ety of software products developed
for it.

The Graphics Master can be pro-
grammed to have many combinations
of display resolutions, including 720
by 400 pixels and 4 colors, and 640
by 400 pixels and 16 colors. The
board can easily be programmed to
display 20 combinations of resolution

TALL TREE SYSTEMS
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An Epson FX
Without

Set-FX"

is Like a
Porsche
Without
a Key

Your Epson
FX printer is
a powerful
machine. Alas,
getting into
the driver's seat isn't always easy.
Set-FX software lets you and your
IBM PC take your FX for a real tour.
It's as simple as touching a key and
taking off.

With Set-FX, you can now con-
veniently:

m Print those missing IBM characters
as they appear on the screen, in-
cluding block and line graphics,
foreign characters, and math &
science symbols. Control Margins.

m Set print modes to condensed,
emphasized, italics, proportional, and
50 more.

m Create your own typefaces for
logos, forms, and unigue styles.

m Explore your FX’s capabilities with
our FX-ldeas program, Instructional
Manual, and Quick Reference Card.

Race away with Set-FX . . . it prints
in full-speed text mode!

At last, you get the printer control,
IBM character set, custom typefaces,
and high-speed printing in one
comprehensive package.

For the key to great performance
from your Epson FX, ask your dealer
or order direct. Price $59.95

SoftStyle, Inc.

Suite 200, Dept. B12
7192 Kalanianaole Hwy.
Honolulu, Hawaii 96825
(808) 396-6368

rirl SoftStyle

For the IBM PC or COMPAQ with Epson FX-80
or FX-100. DOS 1.1 or 2.0. Works with most word
processors and spreadsheets. MC or VISA
accepted. Add $2.00 for handling.

Circle 410 on reader service card
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and color on either the monochrome
(black and white only) or color
graphics display. Although testing all
20 would require some prodigious
programming, the default modes
work quite well, and the demonstra-
tions available with the board show
what can be done.

Alphanumerics (text) can be
produced in eight combinations,
including 80 columns by 50 rows of
characters on either the monochrome
or color graphics displays. Using the
Tecmar board for a monochrome
display produced a clean display
identical to that produced by the
Monochrome Adapter. In color
mode the range of colors was breath-
taking. The graphics demonstration
revealed Tecmar’s unusual graphics
programming technique to be quite
effective, although area fills took
quite a bit longer than with BASICA.
Graphics Master can produce graph-
ics that approach but do not equal
the capabilities of Halo. Its graphics
options are far superior to those of
BASICA or Graph X.

If you don’t want to program the
board, you can select combinations
of jumpers that will allow you to use
an external switch to change from
one monitor type to another. Jumpers
are tiny plastic objects containing
metallic connectors that fit over pins
on the board. As such, they qualify
as inexpensive switches that permit
you to select paths for signals on the
board. You must be absolutely cer-
tain that the switch setting corre-
sponds to the proper monitor; if you
set the switch to its color graphics
setting and plug in a monochrome
display, you will hear a high-pitched
squeal, and the monochrome display
will be damaged. This fact is ex-
plained in splendid technical prose in
the complex, but complete, installa-
tion manual.

One problem exists with a small
toggle switch on the board that
changes the setting from mono-
chrome to color display. When you
are removing or inserting the board,
this switch can be accidentally acti-
vated by catching on the edge of the
opening in back of the PC. Unless
you check the switch before turning
the machine on, you could end up in
hot water.

If you want to program the board
in detail, the user guide is thorough
and informative. It extends the infor-
mation available in the IBM Personal
Computer Technical Reference man-
ual and fills in some gaps that have
made the 6845’s programming

PC-Mate allows
applications programs
to open the graphics
display device as an
output device no
matter what graphics
mode is desired.

modes a mystery for many. The
Graphics Master software support
manual is not complete enough, how-
ever. [t contains no clear explanation
on running the demonstrations and is
inaccurate about at least one jumper
position.

Making the full capabilities of the
6845 available to users and program-
mers is not the only virtue of the
Graphics Master. The Graphics Mas-
ter's support software, PC-Mate, has
the capability of emulating a termi-
nal. PC-Mate allows applications
programs to open the graphics dis-
play device as an output device no
matter what graphics mode is de-
sired. This means that the screen res-
olution can be set up independently,
and standard escape sequences can
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be sent from any type of software as
long as the terminal emulator overlay
resides in DOS. The overlay can be
installed easily, and since it becomes
a part of DOS itself, it doesn’t re-
quire the use of an install program
each time the board is powered up
before graphics commands can be
used.

Because the Tecmar board has so
many possible configurations, testing
them all for the purpose of any re-
view is unfeasible. Tests were done
using existing software running in
both the standard monochrome
mode and the standard color graph-
ics mode. An additional test was
done using Tecmar’s terminal emula-
tor overlay GM.SYS to send out vari-
ous escape sequences. The board
functioned with no noticeable differ-
ence between it and either IBM’s
Monochrome Adapter or Color/
Graphics Adapter when programmed
to emulate these devices.

PC-Mate is similar to Halo in that
it is callable from BASIC or from a
compiled program, except that it in-

volves the use of a DOS-resident de-
vice driver and thus will work either
for interpreted or compiled programs
without the use of compile-time li-
braries. One fundamental shortcom-
ing of other techniques such as the
use of OUTs to ports, run-time li-
braries, or compile-time libraries is
the difficulty of selecting graphics
modes. Part of the power of the ter-

minal emulator technique is its ability

to extend the BASICA COLOR state-
ment and SCREEN functions. Using
escape codes, the programmer can
send out sequences that select display
resolutions and color options. Escape
sequences are combinations of char-
acters beginning with the ASCII ESC
character. This character is number
27 in the ASCII sequence and can be
sent, for example, from BASIC using
a statement such as
PRINT#1,CHRS(27);"A";

Using PC-Mate this sequence moves
the text cursor “up” in any display
mode as long as a device is opened
with the statement

OPEN “GM" FOR OUTPUT AS #1

It is difficult to find much that
could be improved regarding Tec-
mar’s design; still, we have yet to see
anyone manufacture a board that en-
ables users to display existing soft-
ware designed to work with the
Color/Graphics Adapter on the
monochrome display. Neither Orchid
nor Hercules has solved this problem.
Tecmar’s board, perhaps because it is
so programmable, might allow for a
programming solution to this prob-
lem, but the solution, if it exists,
is not presented in Tecmar’s docu-
mentation.

Tecmar’s Graphics Master will ini-
tially receive much more interest
from OEMs than end users. If the
board becomes popular (its price
may be the only barrier), software
developers will be able to exercise
more control over display resolution,
color, and display type without con-
cern for the target market. Hindsight
is 20/20 of course, but if 64K RAM
chips had been available in 1981, this
board might have been produced by
IBM. The result would have been a
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€ Review: Data Management

dBASE 11 V2.4

Ashton-Tate’s update of dBASE I1 is quicker and less
bug-ridden, but it’s still a long way from

tapping the PC’s potential.

David Jenkins

In the world of personal computer
data management programs dBASE
11 is the undisputed king. But al-
though kings are powerful, they tend
to be less than innovative. Such is the
case with version 2.4 of Ashton-Tate’s
ever popular dBASE I1.

dBASE II was originally created
for 8-bit CP/M computers. While ver-
sion 2.4 acknowledges some PC fea-
tures, little in it uses the PC’s 16-bit
power.

Some of 2.4’s new features are
quite useful. Extensive on-screen help
prompts are included for the first
time—a valuable aid for both begin-
ning and advanced dBASE II users.
The function keys on the PC are also
fully utilized and are outfitted with
standard dBASE II commands. Oth-
erwise, the package enhances existing
features or corrects program bugs of
the earlier versions (see “It Stands
Corrected”). 2.4 is more powerful
and flexible but is essentially un-
changed.

2.4 consists of three disks and a
user manual. The program files, a
help file, and an install program are
on one disk. A second disk contains a
demonstration program, and a third
disk has sample files and programs.
(Note: if you own dBASE II 2.3, you
can buy the updated version from
Ashton-Tate for $75.)

PC World

File Changes

For the most part, enhancements to
2.4 are compatible with earlier
dBASE II versions. However, changes
in program files will affect single-
sided disk users. In place of
DBASE.COM and its 11 overlay files
of the earlier versions are three files:
DBASE.COM, DBASEOVR.COM,

2.4 is more powerful
and flexible but is es-
sentially unchanged.

and DBASEMSG.TXT. The size of
the files has grown from 64K to 70K
with the exception of the new HELP
text.

One minor problem is the use of
MEM files, which save memory vari-
ables. Because of enhancements to
the SAVE command, 2.3 cannot read
2.4 MEM files and vice versa. If this
is an inconvenience, the variables
from a 2.3 file must be reentered
manually.

Function Keys

The good news for IBM PC users is
that the function keys can now be ac-
cessed directly in 2.4. When you en-
ter the program, the function keys
are preset to:

<F1>
<F2>
<F3>
<F4>
<F5>
<F6>
<F7>

HELP
DISPLAY
LIST

LIST FILES;
LIST STRU
LIST STAT
LIST MEMO
<F8> CREATE
<F9> APPEND
<F10> EDIT

The function keys can also be re-
defined for commands or parts of
commands. For example, SET <F10>
TO “BROWSE;"” will execute the browse
instruction every time <F10> is
pressed.

Colors Coordinated

In 2.3, inverse video is limited to
black letters against a green back-
ground. 2.4 allows you to specify
foreground and background colors
(with the SET COLOR TO com-
mand) and also replace inverse video
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with underlining or flashing charac-
ters as a normal display. If you key in
a lot of data, you may find that un-
derlining is easier on your eyes.

Help
For anyone but the most experienced
dBASE II programmer, the help
screens included in 2.4 are a god-
send. If you can’t remember the exact
way to phrase a command or don’t
have time to thumb through the man-
ual, HELP is a fast and accurate com-
mand that gets the information you
need. If you type HELP (or <F1>), a
one-line description of each dBASE
I command will be displayed.

Typing HELP followed by a spe-
cific command from the dBASE I1
prompt elicits a lengthy description
of the command and its syntax.

The help screens are:

UTILITIES
FULL SCREEN
NEW
ERRORS
GLOSSARY
EXAMPLES
FUNCTION
INSTALL
DBASE
LIMITS
RUNTIME

DBASEMSG.TXT, which holds
the HELP messages, is an ASCII file
compatible with most word pro-
cessors. Professional programmers
who want to customize their own ap-
plications can alter the HELP text,
rewriting descriptions and adding
new HELPs.

Commands

The BROWSE command displays a
file as columns and rows, each col-
umn holding a field, and each row
across a record. In the past, fields
were displayed in an order dictated
by the structure of the originating
file. BROWSE now functions more
like LIST or DISPLAY, and specific
fields can be shown as desired. Thus,
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you could BROWSE FIELDS NAME,
AGE or BROWSE FIELDS AGE,
NAME.

2.4 now gives users the option of
including or excluding deleted rec-
ords. Removing an unwanted record
is a two-stage operation. The record
must first be DELETEd (actually just
marked for deletion), and then the
file may be PACKed to erase the rec-
ord. If you want to issue a report
from the file, you must REINDEX.
Under 2.4, a record can be marked
for deletion and treated as having
been deleted without actually remov-
ing it from a file. As a result, appro-
priate reports can be generated from
a file without having to go through
time-consuming PACK and RE-
INDEX steps.

LIST STATUS is a new display
command that shows data base file
names, current date, default drive,
SET parameters, and the latest func-
tion key definitions. It also displays
the actual expression used to create
the index file in question.

Two new dBASE 11
features make full-
screen editing more
convenient.

Open Files

The 2.4 documentation states that
the program will prevent a user from
opening an already opened file. This
worked well in command files. In one
test inside a command file named
DUMMY the program would not let
me execute another DO DUMMY.
However, I was not prevented from
opening a data base file in three
different ways:

SELECT PRIMARY
USE OPENTEST

SELECT SECONDARY
USE OPENTEST

COPY STRUCTURE TO OPENTEST

[ wouldn’t recommend using any of
the above, though the last command
is a convenient trick for deleting all
records in a file.

Wild Cards

The use of wild cards has been ex-
tended to include the SAVE, RE-
LEASE, and DISPLAY FILES
commands. For example, 2.4 lets you
RELEASE ALL LIKE X* or SAVE
ALL LIKE X*. You can RELEASE
ALL EXCEPT X*. A definite advan-
tage is that DISPLAY FILES LIKE
now works with SET ALTERNATE
and enables users to generate a list of
any type of file easily.

Indexing

2.4’s documentation asserts that se-
lective indexing is possible. In other
words, you could create a file with
data on checks you have written and
those you have received but index the
file only by checks received. While
such an index would be very useful,
testing the INDEX command con-
firmed that 2.4 doesn’t perform this
function. I eventually called the Ash-
ton-Tate hot line, at which point a
technical supervisor honestly admit-
ted that the INDEX command didn’t
work as documented. The documen-
tation is currently being rewritten to
reflect this fact.

Error Processing

When 2.4 receives a command it can-
not process, it not only responds with
an error message but also indicates
the sequence of command files used
and in which command file the prob-
lem occurred. This indication is in-
valuable for debugging, especially in
the later stages of a large project,
when the number of command file
levels can be considerable.

Full-screen Editing

Two new dBASE II features make
full-screen editing more convenient.
First, large sections of text (form let-
ters and headers or footers) between
new TEXT and ENDTEXT com-
mands are displayed and can be
moved in their original format to a
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It Stands Corrected

David Lindgren

In June 1983 the Capital PC user
group, drawing on information
supplied by its 1500 members, de-
cided to collect and document the
bugs and errors in version 2.3 of
Ashton-Tate’s dBASE II. The
group supplied the company with
its findings and was told that two
task forces were reviewing the re-
ported troubles and comparing
them against their as-yet-unre-
leased version of dBASE II 2.4.

Using Capital PC’s original
problem list (see User Group Dis-
patch, PCW, Vol. 1, No. 8), |
tested 2.4 to discover which prob-
lems have been corrected and
which have not. Each problem is
repeated (in italics) as it appeared
in the list, followed by the results
of my test.

PACK loses records. Corrected.
The problem occurred when the
file being PACKed was indexed.
2.4 ignores the index during
PACK operation and then rein-
dexes the PACKed file from the
beginning.

PACKed file length doesn’t pass
to DOS. Not corrected. 2.4’s
PACK neither releases disk space
nor updates the file size stored in
the DOS directory. The space is
reused as records are added to the
file.

Macro substitution within DO
CASE doesn’t always work. Cor-
rected.

SORT won’t work for some
files over 257 records long. Cor-
rected.

COPY and APPEND can lose
dBASE 1l data and mess up a disk.
Partially corrected. The problem
occurred when the SDF option

PCWorld

was omitted from a command to
APPEND from a non-dBASE 1]
file. If the user responded to the
“Correct and Retry?” prompt by
correcting the command and then
continued, data would be written
at random places on the disk.

In version 2.4, correcting the
command results in an error mes-
sage, “File is Currently Open,”
and the command will not ex-
ecute. Unfortunately, any further
attempt to access the SDF file re-
sults in the same message. You
cannot complete a command
without exiting to DOS and rein-
voking dBASE I1. This cannot be
considered an acceptable fix to a
simple problem.

MODIFY command has several
errors. Not corrected. Although
some improvements have been
made, that command is still prim-
itive. Several problems persist:
blank lines are often appended to
a file being edited; lines greater
than 79 characters wrap around
on display and blend with the fol-
lowing line; and any MODIFY
STRUCTURE command follow-
ing a MODIFY command pro-
duces screens full of gibberish and
fails completely.

APPEND added blank records
instead of correct data from the
second data base. Not corrected.
When [ attempted to APPEND
346 records (each containing 13
fields of 57 characters ecach) to a
file containing 175 records, only
344 records were added to the
data base. The last two records
were ignored.

Interruption of APPEND can
put garbage records in the data
base and lose size synch with
DOS. Not corrected.

Parts of files get mixed up with
dBASE I files. Not corrected. Ex-
ecuting a DELETE FILE com-
mand will delete the file in use,
but the file remains open within
dBASE II. Subsequent operations
on the file will write data at ran-
dom on the disk; in one instance
the DOS directory was overwrit-
ten and destroyed. The same
could occur on an IBM XT hard
disk.

SET INDEX works with the
primary file only. Corrected.

USE will not close a temporary
index file so it can be deleted. Par-
tially corrected. USE now closes
the file, but DELETE FILE no
longer checks to see if the file is
open as it did in version 2.3.
Thus, data can be randomly writ-
ten over another file on a disk.

CLEAR and RESET scramble
data in multiple disk operations.
Not corrected. CLEAR and RE-
SET (even with the appropriate
drive specified) will not close or
clear files. A disk swap may result
in data being lost.

LINKAGE command doesn’t
work. Partially corrected. GOTO
and SKIP do not update the posi-
tion of both files. I also found that
once I reached the end of a file,
the ALL and NEXT n scopes
stopped working altogether.
However, the LINKAGE com-
mand does work when one file is
indexed but the other is not.

INDEX must have all key fields
of the same type. Not corrected.
However, the STR function will
combine numeric and character

(contimues)

141



£ Review

word processing file without the use

of ‘@ SAY’ commands. Second, rela-

tive screen addressing is possible. En-

tire screen blocks such as data entry

formats can be manipulated and

moved around the screen by chang-

ing the top line of a block. A typical

command would be:

(« 10,20 SAY “this is my first line”

(@ $+2% SAY “this is two lines below and at
the same column”

The second line is positioned at row

12, column 20.

Screen Layout

In 2.3, screen layout with EDIT, AP-
PEND, INSERT, and CREATE was
preset. With 2.4, SET FORMAT TO
is used with EDIT, APPEND, IN-
SERT, and CREATE to lay out a
screen as desired. SET FORMAT TO
combines the speed of APPEND with
the flexibility of the READ com-
mand. You are allowed to write a
command file of ‘@ SAY GET’ com-
mands including PICTURE and
USING. When APPEND is issued,
new screen layout specifications from
a format file are displayed.

MODIFY Command

A new safety check has been added
that cuts keyboard errors when users
leave a MODIFY command. The two
options for leaving a command file
are <Crtrl>-Q (quit without accept-
ing changes) or <Ctrl>-W (quit and
save changes). These very different
commands are unfortunately close to
one another on the keyboard. But 2.4
asks for a confirmation when
<Crtrl>-Q is issued. Y will quit,
while N will return you to the text
file being edited.

Text deletion commands have also
been changed. <Ctrl>-Y originally
erased an entire line. In 2.4, <Ctrl>-
Y deletes a line to the right of the
cursor no matter where the cursor is
(as <Ctrl>-QY does in WordStar).
The cursor then jumps to the left side
of the screen.
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fields in the same index. STR did
not work with INDEX in earlier
versions.

JOIN creates two fields with
the same name in the output data
base. Not corrected.

The location of the last record
is not consistent (GO TO [<last
rec no>| then SKIP -1, etc.). Cor-
rected.

String field comparison is not
consistent, depending on the order
of the comparison. Not corrected.
The documentation for the EX-
ACT option reads, “Requires that
character strings match com-
pletely except for trailing blanks,”
but trailing blanks in the right-
hand string are counted as part of
the string.

Undocumented legal com-
mands. A detailed description of
each command is included in part
B of the 2.4 documentation, but
the tutorial (part A) has not been
revised to correct past errors and
omissions (such as the CASE com-
mand), nor does it include any of
2.4’s new features.

The WHILE expression is not
allowed in some commands but is
not flagged as an error. Cor-
rected. The WHILE option is
now accepted by the APPEND
and CHANGE commands.

The system date is not pulled in
if dBASE 11 is invoked with a pro-
gram name. Corrected.

DELIMITED WITH in AP-
PEND FROM will accept only a
comma, contrary to the manual.
Corrected. The documentation
has been changed to reflect this
restriction.

‘(@...SAY..." will not go to an al-
ternate file. Not corrected.

<CursorLeft> control is in-
consistent in BROWSE. Not cor-

rected. <CursorLeft> performs
differently from <CursorRight>;
both change their behavior at the
beginning or the end of a line.

A semicolon in dBASE 11 data
will cause a carriage return and a
linefeed in REPORT and DIS-
PLAY. Not corrected. There is
some mention of semicolon treat-
ment in the REPORT command
documentation, which describes
its effect on page headings, col-
umn headings, and character
strings. No mention is made of
semicolons in data fields. This
problem also affects the LIST and
DISPLAY commands; output may
be distorted. This is not men-
tioned in the documentation.

In APPEND, if no data is en-
tered in field 24, an incorrect skip
to the next record results. Cor-
rected.

ENDIFn without required
space before the n isn’t trapped
and doesn’t work. Corrected.

CHR(7) will not beep the
speaker. Corrected.

<Ctrl>-W (save program)
causes file linkagelsize errors.
Corrected.

The last line is left in the
printer buffer. This is not a
dBASE II problem but a printer-
dependent problem.

Too many ejects. Problem not
found.

SET FORMAT causes ejects.
Problem not found.

16-bit ZIP program promised?
This interactive dBASE II screen
generator will not be offered by
Ashton-Tate as originally ex-
pected. A functionally equivalent
package called VIP will be avail-
able soon.

Saving programs with <Ctrl>-
W. Problem not found.
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from STSC, the leading supplier of
APL products and services for more
than 14 years. It also includes STSC'’s
business report formatting feature,
communications capabilities, and data
management features.

The APL*PLUS/PC System can inter-
face to non-APL programs and data

What you see here is a remarkable
system that will change the personal-
ity of your IBM Personal Computer. A
system that makes it possible for you
to use your PC to develop applica-
tions that normally require the
resources of a much bigger computer.
A system that quite literally trans-
forms your computer from personal
to professional. Here's how:

Easy As A,B,C
First you apply the character labels to
your keyboard, then you plug in the
custom ROM that will enable your PC
to display these new characters. Third,
you insert the disk and load the soft-
ware to complete the change:
APL*PLUS®/PC System from STSC.
Now, instead of limiting yourself to
off-the-shelf spreadsheets, word proc-
essors, or slow program development
in BASIC, you can develop custom
solutions to problems that previously
were beyond the scope of your PC.
The APL*PLUS/PC System is a
complete APL language processor

A Contel Company

Circle 282 on reader service card

PULL.PULL. STICK. STICK.

CHANGE PERFORMANCE
THAT QUICK.

=

files so you can integrate your other
software packages with the
APLAPLUS/PC. And APL programs
developed on your PC will run on
other desktop computers, minis, and
mainframes that support APL. Soft-
ware developers may license the
APL*PLUS/PC System to develop APL
applications for resale using a run-time
version of the system.

Everything You Need for
Application Development

It's all here in our comprehensive
package. In addition to the keycap
labels, custom ROM, and software
disk, you also get a reference manual,
an introductory tutorial, and a widely
used APL textbook. All for only $595.*
The APL*PLUS/PC System requires
an IBM PC or IBM PC XT with PC DOS,
at least 128K RAM memory, and
one floppy disk drive. To order APL
for your PC, call or write STSC, Inc.,
2115 East Jefferson Street, Rockville,
Maryland 20852, (301) 984-5123.
*U.S.A. price only.



Word processing software
may save you time,
but it can’t write your letters.

Gentlemen

Our company has always given generously to the larger

funds. but the turtles

Gentlemen

Although this company feels 1t 1s important to save the
turtles

Gentlemen

Due to the recession our company has had to cut back on

contributions Although we would like to contnibute

You really can save time, write better letters and
have a complete reference to both commonly and
rarely used letters and forms. 1000 professionally
written letters and forms are on diskette and can be
read, modified and printed using most word
processing software. Itis easy to find the letter or
form that is best for almost any situation in the
categorized and indexed manual. The topics
covered include agreements, announcements,
charities, condolences, collections, congratulations,
employees, employers, general business, general
forms, legal forms, ordering, personal, promissory
notes, sales, schools, shipping, stockholders and
writer's reference . . . just to name a few.

Gentlemen

We regret that we will be unable to contribute to your fund
to save the turtles The company pohicy dictates that we
himit our contnibutions to large multi-purpose campaigns
Each year we cooperate with the employees of out
company on a national basis in providing support for the
United Way and the National Museum Foundation

Itis tn thns fashion that we are best able to serve a number
of worthy causes We trust you will understand our
position We support your goals and stated purpose and

Wwish you every success in you: t’.‘;mpfnrm

Sincerely

Or can 1t?

Letterform 1000 requires

A computer that can read double-sided IBM Personal Computer
disketles

Word processing software that can read standard ASC Il files.

Available at most computer software dealers $95
Call or write for more information

PBL Corporation
PO Box 559
Wayzata MN 55391
612 471-7644

Letterform 1000

Circle 481 on reader service card



£ Review: Utilities

Perfecting the BASIC Editor

Sof1ool Systems’ BASIC Development System can
put you in control of your programs.

Andrew Fluegelman

Earlier this year [ undertook a major
overhaul of a large and complex
BASIC program. The original pro-
gram had been expanded over time
and eventually became too unwieldy
to develop further. At this point | had
to confront the limitations of BASIC.

Line number references within the
program made it difficult to move
sections of code to subroutines or
more logical positions within the
program. With all variables having
global scope, specifying any variable
might have disastrous effects some-
where in the program. The program
had also become so large that it
would have to be condensed before it
could run on a 64K system. Making
the needed changes would require
many hours of editing, rewriting, and
debugging.

The product I'm about to describe
doesn’t make up for any deficiencies
of the BASIC language, but it does
make programming in BASIC much
more efficient. In fact, my project
could not have been completed with-
out it.

BDS

The BASIC Development System
(BDS) from SofTool Systems is an en-
hancement to the editing features of
IBM BASIC. Unlike other products
that have similar names (such as

PC World

[BM's BASIC Programming Develop-
ment System), BDS does not have the
ability to rewrite programs; it gives
you better control over the programs
you write.

BDS operates as an overlay to the
native BASIC editor. If you are
running DOS 1.10, you patch
BASIC.COM or BASICA.COM with

BDS provides an inter-
active cross-referencer
that can be called
while you are editing.

a file named BDSPATCH.COM. This
patch modifies BASIC to look for one
of two support files (BASIC.BDS or
BASICA.BDS) when BASIC is first
loaded. If you are using DOS 2.00,
no patching is necessary. Running
the program BDS.COM with spec-
ified parameters loads BASIC or
BASICA with the support files in
place. In either situation you have
flexibility in specifying disk drives
and memory use.

The instructions for implementing
BDS are clear and the process is sim-
ple. Once the system is configured,
you can load BASIC with a single
command. The only difference be-

tween BDS-configured BASIC and
standard BASIC is the additional edi-
ting capabilities.

Saving Keystrokes

BDS allows you to execute common
functions with a single upper- or
lowercase keystroke. For example,
you can list line 1000 of a program
by giving the command L 1000 from
the OK prompt. The feature I use
most allows you to list the next pro-
gram line each time you press the
<PgDn> key. Looking through a
program until you find the line you're
looking for is more convenient

than using LIST and the <Ctrl>-
<NumLock> key combination.
BDS provides 15 useful single-key-
stroke commands.

BDS also has a valuable debugging
tool in the form of an enhancement
to the TRON (trace on) command.
This feature gives you the option of
running a program one line ar a time.
The current line number is displayed
in the upper-right corner of the
screen, and the program pauses until
a key is pressed. Any programmed
screen output is displayed as usual. If
you want to test variables at that
point, you can stop the trace with
<Crtrl>-<Break>. You can also
cause the single-step trace to com-
mence with a specified line number.
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Cross-references and Dumps

Many cross-referencing programs are
on the market, but BDS is far and
away the most powerful “X-ref” util-
ity I've encountered. Most others re-
quire that you run the entire program
through the utility and produce a
cross-reference printout. That opera-
tion can take 5 to 10 minutes or
more. BDS provides an interactive
cross-referencer that can be called
while you are editing.

For example, suppose you want to
know if the variable A$ is referenced
in a program, and if so, where. Just
give the command x AS$ from the OK
prompt, and you'll see a listing on
the screen of the lines that contain
AS$ with a flag to indicate lines in
which AS is assigned a new value.

The utility of this feature is en-
hanced because you can use it repeat-
edly as you modify a section of code.
I’'ve made it standard practice to
check any new variable I’'m about to
use to make sure that it isn’t already
lurking somewhere else in the pro-
gram. If the cross-reference check
turns up nothing, I know the variable
is safe to use.

The cross-reference feature permits
you to search for variables, line num-
bers, BASIC key-word references,
quoted strings, and lines that contain
remarks. You can search for several
items or all of a class of items within
the program. In each case you can
send the cross-reference information
to the screen or to a printer.

A related feature permits you to
dump the current values of one or
more variables to the screen or
printer. Used in conjunction with
step tracing, the dump feature gives
you full control when you are
debugging.

Super Renum

If BDS doesn’t already sound like the
answer to your programming prayers,
consider the Super Renum feature.
This feature lets you renumber any

section of code, specifying the new
starting line number, the line number
increment, and the beginning and
ending line numbers on which to op-
erate. You can renumber a section in
the middle of a program using a dif-
ferent increment without disturbing
other line numbers.

The most useful application of this
feature is moving code from one
position in a program to another. For
instance, to move lines 1050 through
1085 to line 3200, you would give
the command R 3200,10,1050,1085 . All
line references within the moved
block and references to other por-
tions of the program will be adjusted
automatically. BDS will not let you
renumber in such a way that you’ll
accidentally overwrite other program
lines. Without the Super Renum fea-
ture, restructuring a large program is
almost impossible.

Compression

Another tool in the BDS package is a
code compression utility. Once again,
the features exceed anything else I've
seen on the market.

If you give the Compress com-
mand without any optional param-
eters, BDS will squeeze your code as
much as is syntactically possible,
merging lines; removing unnecessary
blanks, LETs, and GOTOs; and elim-
inating comments. You can expect a
50 percent compression of an average
program and a 25 percent compres-
sion of one that is already densely
packed. This utility is a valuable aid
if you are strapped for memory or
need to conserve on disk storage.

As with the other BDS features,
the compress feature provides utmost
flexibility. You can selectively specify
which of the above-mentioned com-
pression operations you want to in-
voke. I often use only the blank and
comment removal features to trim a
program while keeping it readable
and then use the cross-reference util-
ity on the original version to produce

a separate merge file that contains
nothing but comments.

As a complement to the compres-
sion utility, BDS offers an Uncom-
press command that inserts spaces
between operators, splits statements
into separate lines, and indents
FOR..NEXT and WHILE...WEND
loops. It can be used to undo the ef-
fects of a Compress command (ex-
cept reinserting comments).
Uncompress can also be used as a
formatter to make programs more
readable while you are editing. When
you finish editing a program, you can
use the Compress command to pro-
duce an operational version. Various
uncompression features can be spec-
ified selectively.

A Perfect Tool

The 40 pages of documentation that
come with the package explain each
feature clearly and thoroughly. A
short tutorial is also included that ex-
plains each feature using a sample file
provided on the utility disk.

BDS has been thoughtfully created
with the user’s needs in mind. The
flexibility and selectivity built into
each feature represents a model of
good program design. And I can re-
port that after six months and thou-
sands of lines of code using this
package, I have not experienced a
single bug or problem caused by
BDS.

Normally one expects some reser-
vations or criticisms in a product
review. I have none to report. This
utility is the most valuable item in
my programming toolbox. I unqual-
ifiedly recommend it to anyone who
strives to speak IBM BASIC
fluently. £

BASIC Development System
SofTool Systems

8972 E. Hampden Ave. #179
Denver, CO 80231

303/793-0145

List Price: $79

Requirements: 64K, one disk drive
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NEW FOR YOUR

NEW! IBM® BASIC from the Ground Up

(Simon) Use this easy-to-follow guide for step-by-step guidance in
IBM BASIC. The author assumes no prior knowledge as he takes you
from ground level of “What is programming?” up fo more sophisti-
cated techniques. Round outyourworking knowledge with four valu-
able appendices. They show you features of the IBM system and
programming techniques beyond BASIC; how to use the IBM man-

IBM PC

NEW!IBM® User's Manual

(Held)Anall-inclusive guide to your IBM Personal Computer. Covers
all aspects of operation — hardware materials, software capabili-
ties, effective programming techniques, screen displays, graphics.
Takes youthroughevery phase inan easy-to-read step-by-sfep fash-
ion — from unpacking the unit and installation fo advanced pro-
gramming and other operating systems. #6262, $19.95.

ual; how to modify programs with the BASIC program editor; how to
use diskeftes. #6350, $15.95

1BM and CP/M are registered trodemarks of International Business Mochines Corp. and Digital Research, Inc
espectively. Nether is oftiliated with Hayden Book Company, Inc

NEW! Business Programs for the IBM® PC

(Hildebrand) Presents 62 fime-saving business programs for your
IBM PC. Programs include interest calculation, financial analysis,
job cost, payroll, and depreciation. All are thoroughly documented
for easy use. Also shows you how fo sef up your computer to toke
advantage of standard forms, create a menu to keep frack of your
programs, devise key-and-pass words to limit program access, and
more. #6351, $15.95.

NEW! Getting Started with CP/M®
(Patten and Calandrino) Infroduces you to CP/M-80. Explains how if
operates and describes the structure and function of its commands.
Answers questions on handling diskettes, storing and transferring
information, creating and naming files, reacting fo error messages,
and using specificcommand structures and options. With manufac-
turers now offering CP/M as a standard software component, thisisa
vital and fimely guide. #5208, $12.95.

The 8086/8088 Primer,

Second Edition

(Morse) Written by the designer of the
8086 microprocessor. Thoroughly cov-
ers 8086/8088 micros — architecture,
systems design, and programming.
Architecture includes machine organi- PRIMER
zation, register and memory structure,
addressing modes, and the 8086/8088
instruction set. System design shows
howto combinethe 8088 chip with other
components to form a complete system.
Also explains bus structure, data ampli-
fying, and more. #6255, $14.95

Anhtroduction to
Sﬂ(};{ma
em Desgn,
and Programming

STEPHEN PMORSE

CP/M® Revealed
(Dennon) Explore and master the full
potential of CP/M — the most popular

r _.}*_{Jf.'\_“‘_______._
Mail to: Dept. IPD3 «Hayden Book Company, Inc.

?ﬁgrgn?ﬁo? y;)srgeéﬂsf%row;‘cr'%gogg#r:?égi 10 Mulholland Drive « Hasbrouck Heights, NJ 07604 |

aspects of CP/M into step-by-step expla- | Plousletslend 'm? mel book(s') In’dr:cabtedkbelowdby cc)u?j "”ﬂ;‘r‘l.b"’] ()”dl ornt not l

nations. He clearly describes the data | Cveoeinating ), inay Maini el s saieged. wit 100opsare

structure of the CP/M disk. Booting up, "] 1amenclosing $2.00 1o cover postage and handiing. |

logging in, changing memory size, [ [J Enclosed is my check ormoney order ~ Billmy [J Vise [ MasterCard I
mapping disk space, calling programs,

and inferfacing are explained fo help you | I T ] |

use CP/M more effectively. #5204, ] |

$15.95 I |

I Name |

| Address i

Order By Phone Il & i

1-800-631-0856 | I

InNJCall (2%2%%0{)&?8 sales dept. l State Zip l

| Visa/MasterCard # Exp. |

Hayden Signature Residents of NJ and CA must add sales fax. Prices subjecttochange. B931 l

___—-————-———_-—-_--J
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Exactly one Hercules

Graphics Card.

What a lot of people have
learned the hard way is
that you can’t run 1-2-3’s
graphics on the IBM PC
monochrome display. That
is, until now.

Now, with the Hercules
Graphics Card, you can run
1-2-3’s graphics on the
monochrome display. (Of
course, 1-2-3’s spreadsheet
and information manage-
ment functions work too.)

But naturally the Her-
cules Graphics Card does a
lot more than just make a
great program like 1-2-3
better. It gives you high

resolution bit mapped
graphics on the mono-
chrome display —something
the IBM monochrome card
simply can’t do.

The Hercules Graphics
Card replaces IBM’s mono-
chrome card giving you text
compatibility or two pages
of graphics, each with a
resolution of 720h x 348v.
You'll get the monochrome’s
high quality character set,
software compatibility with
programs like VisiCalc,*
WordStar * and dBase II,*
and a printer interface for
any parallel port printer.

Getting 1-2-3 1o do
graphics on an
BV Monaochrome

takes a lot..

Included with each Her-
cules Graphics Card is
software that enables you
to use the PC’s BASIC
graphics commands. Or you
can program in other lan-
guages and use Graph X,*
our set of assembly lan-

guage graphics subroutines.

(Graph X is available now
for only $50 and includes a
graphics screen dump.)
The Hercules Graphics
Card. Only $499. A small
price to pay for graphics on
the monochrome display.
Call or write for the name
of the dealer nearest you.

Hercules Computer
Technology

2550 9th Street
Suite 210

Berkeley, CA, 94710
(415) 540-6000

1983 Hercules Computer Technology

Graphics software requiring the IBM
Color Graphics Adapter is not compatible
with the Hercules Graphics Card. Her-
cules compatible software from other
vendors includes programs for business
graphics, CAD, and word processing with

scientific characters. Call or write for
more information.

Hercules Graphics Card and Graph X are
trademarks of Hercules Computer Tech-
nelogy. 1-2-3 is a trademark of Lotus

Circle 77 on reader service card

Development. IBM is a registered trade-
mark of IBM. VisiCalc is a registered
trademark of VisiCorp. WordStar is a
registered trademark of MicroPro, dBase
1115 a trademark of Ashton-Tate.
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Btrieve It or Not

A utility program brings fast and easy file handling

to high-level languages.

James H. Cowden

Few computer problems can be
solved without using disk files for
storage. Since the introduction of the
IBM Personal Computer, there has
been a need for superior file-handling
software that is easy to use with
high-level languages. SoftCraft’s
Btrieve file management system has
met that need. Btrieve is a high-qual-
ity tool that is worthy of serious
consideration by anyone writing ap-
plications programs.

The important high-level languages
available for the IBM PC using PC-
DOS—IBM BASIC, IBM Pascal, Mi-
crosoft C, among others—provide
only the most primitive file-handling
operations. While other areas of
these languages have grown, such as
BASIC’s graphics and Pascal’s system
extensions, virtually no improvement
has been made in these languages’
ability to deal with files in an easy,
logical manner. This lack of growth
explains much about the phenomenal
sales of products, such as Ashton-
Tate's dBASE 11, whose major
strength lies in their ability to deal
with disk files.

IBM COBOL provides an im-
proved file-handling capability (based
on B-trees), but it is limited by three
factors: you may have only one key in
a disk file, you may not have dupli-
cate keys, and COBOL itself is not

158

suited to all applications requiring
disk files. Unlike some current pro-
grammer productivity tools that
often add layers of code, increase
program size, and lower system per-
formance, Btrieve’s response times
are fast and reduce the amount of
programming needed for file manage-
ment. It adds 22 high-level file man-
agement commands to all of these
languages. Figure 1 offers a complete
list of Btrieve operations.

Btrieve’s response
times are fast and re-
duce the amount of
programming needed
for file management.

Climbing the B-tree

Most software professionals agree
that the optimum solution for han-
dling files is to structure them on
disk with a technique known as a B-
tree, a sophisticated file index that
never needs reorganizing. This is the
structural foundation of SoftCraft’s
Btrieve. A B-tree permits the applica-
tions programmer to view file records
in a logical manner. Records are
stored and extracted depending on
whether a record field is greater than,

equal to, or less than a specific key
value. Btrieve gives you access to any
record by the value of a key field; al-
lows you to locate all records in as-
cending or descending order (starting
at the beginning or at the end and
proceeding sequentially); and allows
you to add, update, and delete any
record based on its key. It is most sig-
nificant that Btrieve permits a uni-
form interface to each major IBM PC
language that uses DOS. This permits
consistent, standard files that can be
accessed by applications written in
different languages.

The remarkable speed of Btrieve
operations is due, in part, to the fact
that it was specifically designed for
the PC’s operating system and is writ-
ten entirely in 8088 assembly lan-
guage. Btrieve was not an adaptation
from an older 8-bit version.

Btrieve brings large-computer file-
handling capability to the PC with-
out the need for large amounts of
memory or a hard disk. The program
resides in only 13K of memory and is
loaded separately, so your applica-
tions program is not burdened with
extra code for the full file manager.
Separate loading of the file manager
is the same technique used success-
fully by IBM on its Series/l minicom-
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puter, which may be used in real-time
environments. Btrieve can take ad-
vantage of additional memory to
buffer file records in memory, a tech-
nique known as caching. A cache
buffer significantly reduces the num-
ber of disk accesses required, yielding
even faster operation. Btrieve uses a
least-recently-used algorithm to keep
the most frequently used records in
memory. It provides a unique method
of maintaining data files across two
disks or, for huge files, across two
hard disks. Multiple hard disk ca-
pability could be important for
downloading mainframe files. Hard
disks are fully supported; timing
comparisons are reported in Figure 2.

Btrieve may be the only file man-
agement system for high-level
languages on the PC that has
successfully solved the problem of
automatic recovery from file damage
caused by catastrophic machine or
operating system failure. If you are
writing to an open file and a power
failure occurs or the operating system
must be restarted, it is likely that the
file’s internal structure is no longer
consistent. IBM COBOL deals with
this problem by providing a separate
utility program that will recover as
much data as possible from the
damaged file. Btrieve, however, uses
“preimaging” to ensure that all in-
complete records are removed from
the file. This technique is performed
automatically and completely without
user intervention.

Documentation

The user manual is a professional,
finished product. I wondered why a
product that claimed to be easy to
use came with a 100-page manual.
The reason is simple: for each lan-
guage SoftCraft has included a sepa-
rate appendix that gives a complete
example of how to use each Btrieve
file operation. This means that you
are not required to translate BASIC
examples to Pascal or COBOL. For
those of us who have endured poorly
written and inadequate manuals, this
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File Commands
CREATE

OPEN

CLOSE

STATUS

EXTEND

Record Maintenance Commands
INSERT

puts a record into the file.
UPDATE

DELETE
removes a record from a file.

File Integrity Commands
BEGIN TRANSACTION

or more files.
END TRANSACTION
or more files.
ABORT TRANSACTION

ACTION was issued.

changes the contents of a record.

creates a new Btrieve file from an application.

makes a file accessible to an application.

terminates access to a file by an application.

returns a Btrieve file’s statistics to an application.

extends a Btrieve file to span more than one disk.

defines the start of a logically related group of Btrieve operations for one

defines the end of a logically related group of Btrieve operations for one

removes any Btrieve operations performed since the BEGIN TRANS-

Figure 1: Btrieve File Manager Commands

one is a pleasure to read. And the
manual doesn’t ignore the beginning
programmer; clear illustrations and
examples are included, as well as a
complete glossary of all terms. It in-
cludes the best tutorial on data files
I've seen. A name and address pro-
gram in BASIC is included on the
Btrieve disk as part of the tutorial
material.

The tutorial doesn’t get in the ex-
perienced programmer’s way. He or
she can turn to the appendix that

contains the examples of the appro-
priate language and examine them to
get started quickly. The examples are
realistic; they are not the “code frag-
ment” variety that is often useless.
The Btrieve documentation is one of
the few manuals that gives real-world
application examples of inventory
and sales records. The table of con-
tents is also complete: every page and
appendix is listed. The status codes
returned by Btrieve are fully
explained.

SoftCraft is a small company, and
for the user of Btrieve that has its
own special reward: telephone sup-
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Record Retrieval Commands
EQUAL

retrieves a record with a specific key value.

NEXT
retrieves the next sequential record.

PREVIOUS

retrieves the previous record.

GREATER

retrieves a record with a key greater than a specific value.

GREATER THAN OR EQUAL TO

retrieves a record with a key greater than or equal to a specific value.

LESS THAN

retrieves a record with a key less than a specific value.

LESS THAN OR EQUAL TO

retrieves a record with a key less than or equal to a specific value.

LOWEST

retrieves the record with the lowest key value.

HIGHEST

retrieves the record with the highest key value.

Directory Commands
GET DIRECTORY

returns the current default directory name.

SET DIRECTORY

changes the current default directory name.

port from those who know their
product. This industry has too many
well meaning but uninformed per-
sonnel assigned to telephone as-
sistance. My calls to SoftCraft were
handled courteously and questions
were answered promptly and accu-
rately. Reports from other users con-
firm my experience. You may never
require telephone assistance due to
the completeness of the documenta-
tion, but it is valuable insurance.
The following languages, which
run under PC-DOS 1.10 or 2.00, are
supported by Btrieve: IBM BASIC In-
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terpreter, IBM BASIC Compiler, IBM
Pascal, IBM COBOL, Microsoft C,
Lattice C from Lifeboat Associates,
Ci-C86 C from Computer Innova-
tions, and IBM Macro Assembler.
Bear in mind that the price of Btrieve
includes interfaces for all these lan-
guages. And with Btrieve’s gener-
alized interface to the IBM Macro
Assembler, those who know as-
sembler can interface with any other
language that operates in the stan-
dard DOS environment, such as IBM
FORTRAN.

If you use DOS 2.00, you will have
the full directory capability. Direc-
tory changing is important for users
of IBM Pascal, IBM COBOL, and C
since directories are not currently
supported from these languages.

Full of Features

Btrieve’s most impressive features
are: multikey access to records, sup-
port for duplicate and modifiable
keys, unlimited number of records
per file, file sizes to 4 gigabytes, vari-
able-size buffer cache, variable page
size, automatic file recovery on sys-

The larger the cache,
the faster the response
time.

tem crash, complete error control
and recovery within an application,
partitioned files across disks, a trans-
action processing option, all indexes
handled transparently to the applica-
tion, and a complete set of load and
unload utilities.

When a file is created, you elect
whether it can be defined to allow
duplicate keys. If duplicate keys are
not permitted, an attempt to add a
record with a duplicate key will re-
turn a status error indicating that the
key is already in the file. The user
also specifies when the file is created
whether to permit modification of a
key. If a key may not be modified,
Btrieve returns this condition to the
application whenever an attempt to
modify the key is made. On the other
hand, if a key is modifiable, Btrieve
adjusts the file automatically when a
key is changed. Each file may sepa-
rately define up to eight keys, and
each key carries the duplicate and
modifiable attributes. Keys may be in
either character or numeric format,
and those in character format may
contain up to 64 characters. With
Btrieve’s multikey capability, file
sorting can be eliminated. That is
good news for those of us who con-
sider file sorting regressive.
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The program supports a maximum
record size of 4090 bytes. The max-
imum number of files that can be
opened simultaneously is limited only
by available memory, except in the
case of Interpreted BASIC, since
BASIC imposes a limit of 15 open
files at any time.

The cache buffer may be varied by
the user from a minimum of 13K to a
maximum of 64K. The B-tree page
size may be varied from a minimum
of 512 to 4096 bytes. The larger the
cache buffer, the faster the response
time.

A BASIC Example

Since Btrieve is loaded as a separate
program, it is loaded once and re-
mains resident in memory until the
PC is powered down or the operating
system is reloaded. You can use a
one-line AUTOEXEC.BAT file to
load the program automatically each
time the machine power is turned on
or the operating system is reloaded.
This single line may include the pa-
rameters for both the cache buffer
and page size; otherwise, Btrieve uses
its own minimum defaults. If you for-
get to load Btrieve before calling it
from an applications program, a sta-
tus code is returned to your program
telling you thart the file manager has
not been started.

Listing 1 illustrates the code a
Compiled BASIC application might
use to open a Btrieve file and retrieve
the record with the lowest key.

The OPERATION variable is the
parameter that determines what type
of Btrieve function is to be per-
formed. The operation indicates
whether Btrieve is to read, write, up-
date, or delete a file record. The oper-
ation can be any of the 22 Btrieve
operation codes (see Figure 1).

The STATUS variable is the return
code, supplied by Btrieve to the ap-
plication, that permits full applica-
tion control over file conditions. The
variable FCB.ADDR contains the ad-
dress of the file control block allo-
cated by BASIC when the file is
opened. Btrieve uses that block to
maintain file positioning and to
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as follows:

The Btrieve timing tests were performed on an IBM Personal Computer run-
ning DOS 1.0. The test programs were written in IBM Compiled BASIC and
used BASIC’s TIMES function to get the time darta. For each test, 1000 rec-
ords were added, read, updated, and deleted. The record length was 110
bytes; the first key was 16 characters long and the second key 4 characters
long. The hard disk used was a 10-megabyte Davong. Each test was run three
times. The averages in seconds for each of the file maintenance operations are

Btrieve started with a 16K cache buffer:

Floppy Hard Disk
1 Key 2 Keys 1 Key 2 Keys
Insert 1.365 2.260 333 527
Read 201 .200 .053 053
Update 721 719 220 207
Delete 1.494 2.465 351 552
Btrieve started with a 64K cache buffer:
Floppy Hard Disk
1 Key 2 Keys 1 Key 2 Keys
Insert 1.222 2.081 .288 470
Read 153 158 .052 052
Update 735 723 222 .209
Delete 1.504 2.346 367 528

Figure 2: Btrieve Timing Comparisons

transfer data records. In the example
given in Listing 1 BASIC returns the
address of the file control block for
file #1 through the use of BASIC’s
VARPTR statement.

The KEY.BUFFERS string variable
will contain the file record key after
Btrieve is called. As an example of
Btrieve’s comprehensive error check-
ing, if the key buffer is too short for
the key’s length a status code is re-
turned to the application indicating
that exact condition.

KEY.NUMBER indicates to
Btrieve which of the keys you wish to
use to access the file. Recall that
there may be up to eight different
keys in one file. In Listing 1, key
number 0 could have been assigned
to the name field, key number 1 to
the state, and key number 3 to the zip
code, with access to any of the keys
simply by changing the key number.

To prepare this Compiled BASIC
program, you link two very short
SoftCraft-supplied interface modules
at the time you invoke the DOS Link
program. Both modules add less than
256 bytes to the final program. If you
use a batch file for linking, it might
be prepared as:

LINK basprog + basxface + xdata

The ‘basxface’ and ‘xdata’ modules
provide the complete Btrieve inter-
face for Compiled BASIC. Similar
object modules are supplied by Soft-
Craft for all the languages that
Btrieve supports. Some languages do
not require the ‘xdata’ object module.
And, of course, Interpreted BASIC
does not go through a link process.

With the Btrieve file system, Soft-
Craft supplies the following helpful
utilities, which are called from a
main menu that offers interactive
prompts at each step. COPY copies
the contents of one Btrieve file to an-
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"B:ADDRESS.BTR" AS #1 '

10 DEFINT A-Z
20 OPEN
30 FIELD #1, 30 AS NAMES,
30 AsS CITYS,
40 OPERATION =0
50 STATUS =0
60 FCB.ADDR =
70 KEY.BUFFER$ = SPACES( 30 )
80 KEY.NUMBER = 0

VARPTR( #1 ) '

30 AS STREETS,

2 AS STATES, 9 AS ZIPS

Use integer variables
Open file from BASIC

Set file operation
Initialize file status
Get file block address
Initialize key buffer
Key number to use

90 CALL BTRIEVE( OPERATION, STATUS, FCB.ADDR,
KEY.BUFFERS$, KEY.NUMBER )
100 IF STATUS <> 0 THEN
PRINT "Error opening file. Status = "; STATUS : END
110 OPERATION = 12 ' Set get lowest operation
120 CALL BTRIEVE( OPERATION, STATUS, FCB.ADDR,
KEY.BUFFERS$, KEY.NUMBER )
130 IF STATUS <> 0 THEN
PRINT "Error reading file. Status = "; STATUS : END
140 PRINT "First record in file is: "; NAMES$; STREETS, CITYS,
STATES, ZIPS
Listing 1

other. CREATE creates a new Btrieve
file. EXTEND extends an existing
Btrieve file to a second disk. LOAD
loads a Btrieve file with data stored
in a standard-format sequential file.
SAVE retrieves data records from a
Btrieve file and stores them in a stan-
dard-format sequential file. STATUS
reports a Btrieve file’s characteristics,
including total records and key at-
tributes. The CREATE, EXTEND,
and STATUS functions are the inter-
active forms of the same Btrieve
commands that can be called from
applications programs.

Transaction Control

Btrieve’s preimaging logic ensures the
integrity of a single file’s internal
structure and provides an applica-
tions developer with a higher level of
multifile integrity through the use of
transactions. By grouping a set of
logically related Btrieve file opera-
tions between a begin and an end
transaction call to Btrieve, an ap-
plication can ensure that none of the
operations will be permanently made
in the file unless all of them are. In
the event of a system failure during a
file transaction, Btrieve automatically
removes any of the operations per-
formed during the incomplete trans-
action when the file or files are next
opened. In addition, an application
can choose to “back out” or “roll

PC World

back™ the entire set of related trans-
actions by issuing an abort transac-
tion call to Btrieve.

One common example of how
transactions can be used is in an ac-
counting application. If you want to
enter the payment of a phone bill,
both a debit and a credit must be
made to the files before the books
correctly reflect the paid phone bill.
Assume that the appropriate file has
recorded the debit and the system
fails before the credit is recorded.
With Btrieve this incomplete transac-
tion will be removed when these files
are next opened.

Transactions can also be used to
simplify programming for interactive
applications that allow the operator
to cancel an entire operation at any
time. An example would be a multi-
record, multifile rollback in an ac-
counts receivable application.
Assume that you are keying in line
items for an invoice to be sent to the
ABC Corporation. After entering
several records, vou realize that you
have been keying data from sales
tickets that have already been paid.
Normally, you would have to delete
each line item record separately. With
Btrieve’s transaction option you can
remove those line item records with a

single operation. Transaction pro-
cessing is optional and is specified
when Btrieve is initially loaded.

Btrieve will be a most welcome file
management system to those who
have used larger, more powerful ma-
chines in which similar high-level
software is available but at a much
higher price. It will spare applications
programmers with limited resources
an enormous amount of time and
effort. Anyone who has experience
with B-trees is aware of the complex-
ity involved, as well as the talent and
the attention to detail that are re-
quired. [ have written programs
using Btrieve in BASIC, COBOL, Pas-
cal, and C and have yet to find a
gremlin in the file system. SoftCraft
has a stable, finished product in
Btrieve. £

James Cowden is an attorney who
has 12 years experience in data pro-
cessing on minis and mainframes.

Btrieve

SoftCraft

P.O. Box 9802 #590

Austin, TX 78766

512/346-8380

List Price: S145

Requirements: 64K, one disk drive
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Success Demands
Repeat Performance!

PC World received such an overwhelming response to the
Software Review that we are making sure that one good
thing follows another! Now that you know what the
most useful software products are, we are going to help
you find the best hardware products on which to run
them.

The PC World Hardware Review will be published in
the spring of 1984 as a companion to the Software Re-
view. It will reflect the experience of the community of
PC users, with comments based on firsthand testing.

Once again, with the assistance of our readers, PC
World will publish the definitive guide to IBM PC com-
patible products. This time we’ll tell you about the full
range of hardware products, from compatible computers
and expansion boards to modems, monitors, and
printers.

Besides becoming part of the most useful reference
tool ever put together for the IBM PC and compatible
computers, you can win big! As a contributor you receive
credit for each comment published in the Hardiware Re-
view, and as a published contributor you will be eligible
to become one of five people who will each win $500 in
PC-compatible hardware. Contest winners will be
chosen in a random drawing and will be announced in
the Hardware Review.

If you've used an IBM PC or compatible hardware
product, submit a review form for the product to the
Hardware Review. There is no limit to the number of
products for which you can submit comments. PC World
must receive all submissions by December 1, 1983.

Once received, user comments will be printed with
product descriptions written by PC World’s expert Hard-
ware Review editors. PC World reserves the right to edit
comments to make them conform to the magazine’s for-
mat and style. A review form for submitting evaluations
is provided with this announcement.

Now you have a chance to provide other readers with
the kind of information you would like to see before pur-
chasing. Join us in this exciting publishing venture.

%
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Product Name
Manufacturer
Address
Telephone

Type of hardware

Comments

Contributor’s name
Address

Telephone

PC World Hardware Review
Reader Review Form

Use this form for each product on which you want to comment. The form may be
photocopied to submit more than one evaluation.

Comment on the product in terms of features or limitations.

Please avoid ambiguity and sweeping remarks. Be specific!

Send to the PC World Hardware Review, 555 De Haro St., San Francisco, CA 94107.
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between Optimal Software’s dBASE interpreter
and Ashton Tate’s dBASE II™?

Distributed by Programming: It
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£ Hands On: Graphics

Pixel to Printer

Peter Baenziger

Getting a picture from the screen onto paper without a
graphics printer used to be expensive and time consum-
ing. Now it’s neither with GRUMP, a simple graphics
screen dump program that uses BASIC and works with
almost any standard dot matrix printer.

Almost everyone knows you can print a text screen with
a single keystroke—<Shift>-<PrtSc=>. It works well
with most dot matrix printers and all versions of
PC-DOS, but it is limited to text mode. Pressing
<Shift>-<PrtSc> with a graphics screen full of your
beautiful designs will print gibberish unless you have
both DOS 2.00 and an Epson graphics dot matrix
printer.

If you don’t have DOS 2.00 and an Epson graphics
printer and you want to print out graphics, you'll need a
special graphics screen dump program. Commercially
available programs are fast and flexible, but they can cost
as much as $50 each. And if you own an unusual dot ma-
trix printer (one not commonly used with the PC), the
program may not work.

Writing your own program can be a frustrating
chore. Graphics screen dump programs written in BASIC
are incredibly slow. They are full of DEF SEGs, PEEKSs,
POKEs, loops within loops, and memory addresses by
the thousands—certainly not the kind of program you
whip out in a couple of hours. But don’t dismiss BASIC
altogether, in particular BASICA. An effective, relatively
small graphics dump routine, GRUMP, can be written
with only one DEF SEG and PEEK, and it prints in less
than three minutes.

What do you need to make GRUMP work? The an-
swer: an IBM PC with an IBM Color/Graphics Adapter,
a monitor, one disk drive, and Advanced BASIC
(BASICA)—in other words, a standard PC configuration

for graphics work. (Disk BASIC does not have the neces-
sary graphics commands.) You will also need a dot ma-
trix printer with bit graphics mode, which allows free
form printing. Keep the printer manual on hand; you
may need it to adapt GRUMP to your printer.

You don’t have to be a programmer, but you should
be familiar with BASIC’s commonly used commands,
statements, and functions.

GRUMP converts a screen image
into a form easily used by BASIC
and then prints it.

Printer Primer

GRUMP performs two major tasks: it reads the screen
and converts the graphic images into a form easily ac-
cessible to BASIC, and it converts data for the printer
and prints it.

Most dot matrix printers with the exception of the
original IBM PC printer have a bit graphics mode. What
exactly does bit graphics mean? The printhead of a dot
matrix printer has seven to nine needles that individually
push out against an inked ribbon and print the miniature
dots comprising a dot matrix character.

The printer normally prints a prestored pattern.
When the PC tells the printer to print the letter A, it
sends the printer a 1-byte number that identifies the letter
A. The printer references the correct shape in its ROM
and then prints it.
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In bit graphics mode the printer does not use pre-
stored patterns, and the PC tells the printer which indi-
vidual needles to extend. Each byte sent by the PC prints
only one column of tiny dots. (One regular line has be-
tween 480 and 1440 dots, depending on the printer.)
Since the needles are user controlled, you can print any
shape. To print the letter A in bit graphics mode the PC
must know the shape of the letter and send the printer
anywhere from 8 to 15 bytes describing where to print
the dots that make up the letter. Thus, speed and sim-
plicity are traded for greater freedom.

A Matter of Bits

How does the PC tell the printer which needles to ex-
tend? It all depends on bits and bytes. All data in a com-
puter is represented by the numbers 0 and 1, which
correspond to the absence or presence of electricity in a
circuit. Each 0 (off) or 1 (on) is a bit. A byte consists of 8
bits, which can represent a letter, a number, or in this
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Figure 1: Smallest, average, and largest bytes

Average Byte CHRS$(85)
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Figure 2: Average byte being printed by idealized dot
matrix printer
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Figure 3: How some printers print our average byte
(or don’t)

case a small piece of a graphic image on a screen. Since 0
and 1 are the only numbers used, all information is rep-
resented in binary, or base 2.

The first bit in a byte, 0, can have a maximum value
of 1; it is called the low bit. The second bit, 1, can have a
maximum value of 2. Each position doubles as you move
up the byte (see Figure 1). The last or highest bit is num-
ber 7; its decimal value is 128. Every printer uses a
slightly different approach, but a typical, “idealized” dot
matrix printer has eight needles stacked on top of each
other; thus eight dots can be printed at a time.

When the PC sends a byte to our idealized printer,
each bit of the byte is matched up with a needle (see Fig-
ure 2). If a bit is 1, one dot is printed; if a bit is 0, no dots
are printed. The high bit (7) is matched with the top dot
position; the low bit (0) is matched with the bottom dot
position.

Thus, if LPRINT CHRS$(85) is keyed in, the PC
sends the byte with the value 85 to the printer, and the
printer prints the pattern shown at the left in Figure 2.
Sending any byte between 0 and 255 will print a dot pat-
tern that exactly matches the bit pattern of the number.

But in the real world of printers, what you send is
not always what you get, Some printers print the byte
upside down, with the low bit up (see Figure 3). The
number of dots printed also varies. Some printers print
only 6 or 7 of the 8 bits. This information is important
since GRUMP stores and refers to this number in a con-
stant called NUMDOTS.

The Radio Shack LPVIII printer won’t print the
byte at all—CHR$(85) is not an acceptable graphic byte
to this printer. It expects all graphic bytes to have the
high bit set to 1. The high bit must be set to 1 before
sending it the byte; it then prints the bottom 7 bits.
Setting the high bit turns CHR$(85) into CHR$(213).
However, if CHR$(213) is sent to another printer, that
printer will balk since the high bit is expected to be 0.
Obviously, this matter of bits is important to printers
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1IDS!, Epson MX, FX3, DataSouth, Radio Shack VIII
New Okidata2 IBM Graphic Anadex+
Byte orientation Low up High up High up Low up
Dots printed 7 8 6 7
Requirements for bits not printed
Bit 7 (the eighth bit) Should be 0 Should be 1
Bit 6 (the seventh bit) Should be 1
Graphics mode command (TOGRAPHS$) CHRS(3) CHR$(27) “K" CHRS(28) CHRS$(18)
Does printer stay in graphics mode? Yes No Yes Yes
Command for graphic line length CHRS(144)
CHRS$(1)
Carriage return command (CRLFS) CHRS(3) CHRS(13) 6" CHRS(13)
CHRS$(14) CHRS$(10) CHRS(10)
Can you preset paper advance distance? Optional Yes No No
Preset command (SETCRLFS) CHRS$(27) “C 48" CHRS(27) 3"
CHRS$(24)
Can you preset the left margin? Yes No No No
How do you set/preset left margin?
(LMARGINS) CHRS(27) SPACES(6) “ 100 CHRS(27)
(8-inch paper width) “J 120 9608™ CHRS(16)
CHRS$(0)
CHRS$(40)
Regular print mode command (TOREGS) CHRS(3) CHRS(27) =2 CHR$(29) CHRS(30)
CHRS(2) CHRS$(27) “@"

! Applies to all Integral Data Systems models.

2 Older (pre-1983) Okidata printers use different codes.
3 Epsons with Graphtrax option installed.

4+ Some Anadex models used different codes.

Table 1: Printer characteristics

and GRUMP. The routine stores data that tells which
bits need setting in the variables SETBITS and
CLEARBITS.

Don’t forget to check the printer’s instruction man-
ual. Table 1 summarizes characteristics common to most
printers and the questions to which you should seek an-
swers in your manual. Keep in mind that variations and
changes in printers do occur, so use this table as a guide.

Finding some of this information in your manual
may be difficult. Rather than telling you how many bits it
prints or that bit 7 should be 1 or 0, it may tell you, for
example, that valid graphic characters are those that
have ASCII values of 64 to 127 or H40 to H7F. These
values describe a printer that prints 6 dots. Since the
numbers are smaller than 128, bit 7 must be 0, and be-

PC World

cause the numbers are 64 or greater, bit 6 must be 1. An-
other example is ASCII values 128 through 255. In this
instance, the printer prints 7 dots, and because the num-
bers are greater than 128, bit 7 must be 1. Values from 0
to 255 indicate a printer that uses all 8 bits.

Printer Commands

Four printer commands are needed to make GRUMP
work: TOGRAPHS, SETCRLF$ and CRLFS,
LMARGINS, and TOREGS. TOGRAPHS is a special
command that switches printers to bit graphics mode.
The command may be one character or a series of char-
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acters. Some printers stay in graphics mode until the
mode is switched. Other printers nced the TOGRAPH$
command repeated at the end of every line because they
switch out of graphics mode automatically after printing
a specified number of bytes.

With printers that switch at the end of every line,
the TOGRAPHS command often has to include the
number of graphics bytes to be sent, usually 400 for
GRUMP. But you can’t send 400 because a byte's value
cannot exceed 255. You must break the number into 2
bytes in a way that’s easy for printers and computers to
understand. You subtract 256 from 400 and send the dif-
ference (144) as the first byte. The second byte is 1, be-
cause you subtracted 256 only once. If vou had to send
600 bytes, 256 would be subtracted twice. The first byte
would be 88 and the second byte 2.

SETCRLFS$ and CRLF$ commands can be used
to override standard printer carriage returns. When a
printer starts a new line, it advances the paper more than
the height of the characters to allow some space between
lines. In graphics printing, empty space is not desirable.
The lines should butt seamlessly to make one continuous
picture.

Some printers require special carriage return control
characters. Others let you use the regular CRLFS com-
mand, CHR$(13) CHR$(10), but you must preset the pa-
per advance with a special SETCRLF$ command. A few
printers will require either both or none.

Some printers require that certain
graphics character codes be sent
twice because the code by itself
has a special meaning.

Some printers allow you to preset a left margin
(LMARGINS), while others require that the left margin
be specified after each line. How wide should the left
margin be? That decision depends on the number of dots
the printer lays down on a line, varying from 480 to
1440 dots for a regular 8-inch line. GRUMP can print a
graphic image 400, 600, or even 800 dots wide. If; for
example, a printer prints 480 dots across and GRUMP
sends a picture 400 dots wide, the left margin would be
40 dots. Depending on the printer, you may be able to
preset your margin to the 40-dot position, or you may
have to send a positioning command at the beginning of
each line. With printers that switch out of graphics mode
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Figure 4: High- and medium-resolution screens

at the end of each line, it may be easier to insert 6 or 7
spaces in regular character mode so the printhead is
close to the 40-dot position.

The TOREGS$ command resets a printer from bit
graphics mode to regular mode. It may change only the
printing mode, and the carriage return may need to be
reset. You may also want to include a command
to advance to the next page.

One last point: some printers require that certain
graphics character codes (SPECNUM) be sent twice be-
cause the code by itself has a special meaning. Some
printers use CHR$(3) to switch to graphics printing.
Thus, if you wanted to print the dot pattern correspond-
ing to 3, you would send SPECNUM CHR$(3) twice—
once to switch the printer to bit graphics mode and the
second time to generate the pattern.

Getting off the Screen

The PC screen displays 200 rows of dots (sce Figure 4).
The rows are numbered from 0 at the top (SCRTOP) to
199 at the bottom (SCRBOT); each row is made up of
points of light called pixels. In medium resolution, a row
has 320 pixels; in high resolution, 640. The pixels are
numbered from 0 on the left (SCRLEFT) to either 639 or
319 on the right (SCRRIGHT). BASICA 2.0 allows you
to use different numbering systems, but this system
works for all versions.

A row is always represented by 80 bytes in memory.
In high resolution (SCREEN 2) each bit in a byte stands
for 1 pixel. Thus, 8 pixels are in a byte; 80 bytes for 640
pixels. A bit value of 1 corresponds to a visible pixel.

In medium resolution (SCREEN 1) 2 bits in each
byte represent 1 pixel. Each byte stands for 4 pixels and
80 bytes for 320. Two bits can have four combinations:
00, 01, 10, or 11. The combination 00 stands for no dot,
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and the other three stand for the three colors allowed in
medium resolution. Since most printers can’t print color,
11 is printed as black, 01 and 10 as grey stripes, and 00
as white.

Because the screen is shaped like a piece of paper
held sideways, printing from the screen is simplified by
dumping graphics onto paper in the same orientation—
sideways. The top of the screen doesn’t correspond to
the top of the paper, but to the right or the left edge, de-
pending on the printer. With a low-bit-up printer the
right side of the screen becomes the top of the paper;
with a high-bit-up printer the left side becomes the top.

If you are using BASICA’s GET statement, a column
of graphics bytes can be taken off the screen very
quickly—200 columns in about 5 seconds. Screen mem-
ory addresses, or how the screen is arranged in memory,
are handled by BASICA. You specify the coordinates of

GET (X, 8)-(X+GETHIDTH, 199),  SCRCOL

V|
(8,8) (%,8) SCROOL(B) | Ridth in | [ Bits
P ( SESC | SCROOL(D) | Height in | | Bits
¢ 0
r |
- e E=ju | SCROOL(2) | Row @ Row |
e ]
nEn | SCROOL() ~ Row 2 Row 3
(8,199) : . :
(X+CETHIDTH, 199) = SCROOL(108)  Row 1% Row 197

CETHIDTH (= I Byte  SCRCOL(1O1) _ Row 198 Row 199

Figure 5: How screen bytes are stored in array
SCRCOL

two diagonally opposite corners of a column (it doesn’t
matter which) and tell BASIC where to put the bytes. In
high resolution, GET (0,0)-(7,199),SCRCOL takes the
lefrmost column of bytes off the screen and stores them
in an array called SCRCOL. In medium resolution, in
which 4 pixels are represented in 1 byte, GET
(0,0)-(3,199),SCRCOL produces the same effect.

SCRCOL is a numerical array big enough to hold all
the bytes taken off the screen. It doesn’t matter what
kind of numerical array you use (string arrays won’t
work) as long as there is sufficient space. The IBM
BASIC manual gives the formula for determining how
large the array should be.

Once you move bytes off the screen and store them
in SCRCOL (see Figure 5), how do you send them to the
printer? You can’t LPRINT CHR$(SCRCOL(N)). BASIC
interprets the 2 bytes as one number rather than two
separate numbers. And this number could exceed the
maximum byte value of 255.
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10 Tokdkkkkdkhhkhkkhkhhhdhhhkkhkkhhkhkhhh bbbkt kb rhkhhkhhkkkkhhkhkdk
20 ' kkkkk GRUMP for P-Series Printers il
30 * *hkdRk High and Medium Resolution Screens kokkx
40 ' khxix Machine Language Subroutine ndiniioiind
50 I okkkkkkhhhhhkhkdhkhhhhhhhhhhhhhhkhhhhhkhkhkddkkhkhhkhhhk kb btk tk
60 ' This program prints IBM PC high and medium resolution
70 ' graphic screens (SCREEN 1, SCREEN 2) on & P-Series printer
80 ' using a machine language routine. It works with

90 ' BASICA 1.1 and BASICA 2.0.

100 'Peter Baenziger, 1215 Lane Blvd., Kalamazoo, MI 49001
110 '

120 '

130 '

140 DEFINT A-Z

150 GOSUB 4000 ' Determine what screen we're on

160 IF SCREENSTAT>6 OR SCREENSTAT <4 THEN ERRMSG$="Screen not in graphics

mode":GOTO 5000

170 '

180 GOSUB 4500 ' Load machine language subroutine

190 IF CROSSCHECK<>CHECK THEN ERRMSG$="One or more of the numbers in the

DATA is wrong":GOTO 5000

970 '

980 ' Screen related variables

990 ' mmmm -

1000 SCRCOLSIZE=101

1010 DIM SCRCOL(SCRCOLSIZE) ' Holding array for data '"gotten" from screen

1020 SCRLEFT=0:IF SCREENSTAT=6 THEN SCRRIGHT=639 ELSE SCRRIGHT=319 ' Screen
column numbers

1030 SCRTOP=0:SCRBOT=199 ' Screen row numbers

1040 '

1050 ' Printer dependent variables

1060 ' =——mmmm e

1070 REPS=2 ' How many times a byte should be repeated in printing

1080 SETBITS=0 ' O means no bits need setting. To set a bit, set SETBITS
to the value of the bit you want to set

1090 CLEARBITS=255-128 ' 255 means no bits need clearing. To clear a bit,
subtract its value from 255.

1100 SPECNUM=3 ' Any special number for your printer that needs printing

1110 NUMDOTS=7 ' How many dots the printer prints in one pass

1120 STEPSIZE=-NUMDOTS ' How we step through the screen

1130 IF SCREENSTAT=6 THEN GETWIDTH=6 ELSE GETWIDTH=3 ' GETWIDTH+l1 dots are
taken off the screen in one pass

1140 REMAINDER=SCRRIGHT MOD NUMDOTS ' Screen column number of last printer
line (HiRes) or last two lines (MedRes)

1150 SHIFT=1 ' Number of bit positions to shift to right. 0 means no shift.

1160 PRINTROW=0 ' This variable will hold the address of the printing
routine

1190

1200 TOGRAPH$=CHR$(3) ' Switch to graphics

1210 TOREG$=CHRS$ (3 )+CHRS (2)+CHR$(12) ' Switch back & advance to next page

1220 SETCRLFS=CHR$(27)+"C 4 $ " ' Set linefeed advance distance

1230 CRLF$=CHRS$ (3)+CHR$(14) ' Actual graphic carriage return/linefeed

1240 LMARGINS$= CHR$(27)+ "J 150 960 $ " ' Left paper margin to center image
1970 '

1980 ' Setting up the printer

1990 ' mmmmmmmmm— e

2000 ON ERROR GOTO 5000:ERRMSGS$="Printer is not responding"

2010 OPEN "LPT1:" AS #1 ' Printing in random mode

2020 WIDTH #1, 255 ' Keep BASIC from adding carriage returns every 80 bytes
2030 PRINT #1, SETCRLF$ LMARGINS; ' Set advance and left margin

2040 PRINT #1, TOGRAPHS$; ' Switch graphics mode on
2050 PRINT #1, CRLFS$;

2060 '

2070 IF SCREENSTAT<>6 THEN 2500 ' MedRes printing
2080 '

(continues)

twice, such as 3 for P-Series printers. SPECNUM=0 means no special number

Listing 1: GRUMP2ID for Integral Data Systems P-Series printer

PC World
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2090 ' High Resolution Printing
2100 '

2130 GOSUB 3000 '
2140 NEXT
2150 '

Printing routine

smaller
2170 SHIFT=8-(REMAINDER+1)
2180 GOSUB 3000 ' Printing routine
2190 GOTO 2640 ' To end
2470 '
2480 '
2490 '

Medium Resolution Printing

2520 SHIFT=0:GOSUB 3000 'Printing

2540 SHIFT=1:GOSUB 3000 'Printing
2550 NEXT
2560

Second to last line

2160 GET (REMAINDER, SCRTOP)-(SCRLEFT, SCRBOT), SCRCOL '

2110 FOR COL=SCRRIGHT TO REMAINDER+l STEP STEPSIZE
2120 GET (COL,SCRTOP)-(COL-GETWIDTH,SCRBOT), SCRCOL

Last line, which is

2500 FOR COL=SCRRIGHT TO REMAINDER+l STEP STEPSIZE
2510 GET (COL,SCRTOP)-(COL-GETWIDTH,SCRBOT), SCRCOL

2530 GET (COL-GETWIDTH,SCRTOP)-(COL-2*GETWIDTH, SCRBOT),SCRCOL

2570 GET (REMAINDER, SCRTOP)-(REMAINDER-GETWIDTH, SCRBOT),SCRCOL '

Last line

2580 SHIFT=0:GOSUB 3000 ' Printing

2590 GET (REMAINDER-GETWIDTH, SCRTOP)-(SCRLEFT,SCRBOT),SCRCOL '

2600 SHIFT=5:GOSUB 3000 ' Printing

2610 '

2620 ' Switch printer back to regular mode

2630 ' mmmm e

2640 PRINT #1, TOREGS;

2650 END

2970 '

2980 ' Machine language printing subroutine

2990 ' m——mmmmmm e

3000 PR(0)=REPS:PR(1)=SPECNUM:PR(2)=CLEARBITS:PR(3)=SETBITS:PR(4)=SHIFT '
Transfer parameters so PRINTROW can get to them

3010 PR(5)=VARPTR(SCRCOL(2)) ' Transfer starting address of SCRCOL

3020 PR(6)=0 ' Clear error flag

3030 '

3040 '

3050 PRINTROW=VARPTR(PR(7)) ' Address of machine language routine

Listing 1 (continued)

slightly faster and sets up the proper format for
SCRCOL, the array at which the graphics bytes from the
screen are stored.

GOSUB 4000 indicates whether the screen has high
or medium resolution; the value is stored in the variable
SCREENSTAT. After returning from the subroutine, the
program checks to see if the value is between 4 and 6. A
SCREENSTAT value of 6 means a high-resolution screen
(SCREEN 2); 4 or 5§ means medium resolution
(SCREEN 1). If the value is not 4, §, or 6, the program
jumps to a short error message routine at line 5000.

The program then loads the machine language
printing subroutine. There are several ways to integrate a
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machine language subroutine into a BASIC program.
The best and easiest method is to reserve space for the
routine within the BASIC work space (line 4500). DIM
PR(48) creates an integer array having 49 elements of 2
bytes each. These 98 bytes are next to each other in
memory, with PR(0) at the bottom and PR(48) at the
top. BASIC sets each byte to zero and then leaves this
memory space alone unless you assign a value to one of
the elements. In lines 4520 to 4540, values are assigned
to PR(7) through PR(48) with DATA statements.

Lines 1000 to 1250 declare all constants and most
variables. Screen constants come first and are the same
for all versions of GRUMP. SCRCOL(SCRCOLSIZE) is
the holding array for the bytes you GET off the screen.
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3060

CALL PRINTROW(PR(O))

3070 IF PR(6) THEN ERROR 24 ' Error 24 is Device Timeout, traps to 5000
3080 PRINT #1, CRLFS;

3090 RETURN

3970

3980 ' Find out what screen we're on

3990 ' mmmmmmmm e

4000 DEF SEG = 0: SCREENSTAT=PEEK(1024+73):DEF SEG

4010 RETURN

4470 '

4480 ' Load machine language printing routine

4490 ' mmmm e e

4500 DIM PR(48) ' Array to hold machine language subroutine

4510 CHECK=0 ' Check-value, to catch typos in entering the &H'numbers
4520 FOR N=7 TO 48 ' PR(0) to PR(6) hold data, so start with 6

4530 READ PR(N):CHECK=CHECK XOR PR(N)

4540 NEXT

4550 READ CROSSCHECK ' CHECK and CROSSCHECK should be the same

4560 RETURN

4570 '

4580 ' Data for machine language routine

4590 ' mmmmm e

4600 ' Data on following line is for printer that prints LOW BIT UP. For

4610
4620

4630
4640
4650
4660
4670
4680
4690
4700

printers that print
DATA &HBAFC

' Data on following
for LPT3: to &HO0002
DATA &HO00O

' Data on following 5 lines is the same for all versions

DATA &HBBS55, &HBBEC, &HO65E, &H778B, &H8A0A, &HO84F, &HC8BF, &HACO00, &{E8D2
DATA &H4722, &HOAO04, &H0647, &H22E8, &8HOA0O, &H75E4, &HF617, &H0247, &H74FF
DATA &H3AO0C, &H0247,&H0775,&H10E8,&HOA00, &H75E4, &H4F05, &HDB75, &HC033
DATA &H4789, &H5DOC, &HO2CA, &H8A00, &H322F, &HCDE4, &HF617, &H29C4, &HOB75
DATA &HCDFE, &HF 375, &HE432, &H00C3

' Next line is a CROSSCHECK for LOW BIT UP printers and LPT1l:.

HIGH BIT UP, change to &HBAFD

line is for LPT1l:. For LPT2: change it to &HO0O0Ol,

For

HIGH BIT UP printers and LPT1l: change to &H3452

4710
4970
4980 '
4990 '
5000 BEEP:PRINT ERRMSGS$:END

DATA &H3453

Error messages

SCRLEFT, SCRRIGHT, SCRTOP, and SCRBOT are the
four extremes of the PC graphics screen.

Lines 1070 through 1240 declare the printer-depen-
dent variables. REPS indicates how many times a byte
from the screen is repeated for printing. REPS will be 2
for most printers. SETBITS holds the value of the bit(s)
that you want to set to 1. CLEARBITS sets a bit to 0.
You subtract the value of the bit you want to clear from
255. For example, CLEARBITS =255-128 clears the high bit,
because bit 7 has a value of 128. AND CLEARBITS is
the actual command.

PC World

NUMDOTS (line 1110) is the number of dots a
printer prints, be it 6, 7, or 8. Closely related is STEP-
SIZE (line 1120), which sets the size of the “step™ the
computer takes across the screen as it takes graphics
bytes. You should set a STEPSIZE to take the NUM-
DOTS value previously specified. (If your printer prints
6 dots, a step should be 6. This means that a column
6 pixels across and 200 lines high is taken.)

Remember that STEPSIZE for medium-resolution
graphics is half that for high-resolution graphics because
each pixel is 2 bits. With 7-dot printers, STEPSIZE is al-
ways the same since you can’t take 3% pixels. The sign of
STEPSIZE is positive if the printer is a high-bit-up type
and negative if it is a low-bit-up type.

185



1]

Hands On

10 I E 222 s EERRSEETEESSIRSS RSS2 2 2 22 22 22222t a8
20 ' wkEEX GRUMP for the Radio Shack LP VIII hadadadiniinl
30 ' kxkkx High and Medium Resolution Screens ikl
40 b wkkk Machine Language Subroutine XX d
50 I 22 R 22 2222222222322 2 222 2 2222222 22222222 2 R 222 8
60 ' This program prints IBM PC high and medium resolution
70 ' graphic screens (SCREEN 1, SCREEN 2) on an RS LP VIII
80 ' printer using a machine language routine. It works with
S0 ' BASICA 1.1 and BASICA 2.0.

100"

100-1060 same as in Listing 1

1070 REPS=2 ' How many times a byte should be repeated in printing

1080 SETBITS=128 ' 0 means no bits need setting. To set a bit, set SETBITS
to the value of the bit you want to set

1090 CLEARBITS=255 '255 means no bits need clearing. To clear a bit,
subtract its value from 255.

1100 SPECNUM=0 ' Any special numbers for your printer that need printing
twice, such as 3 for P-Series printers. SPECNUM=0 means no special number

1110 NUMDOTS=7 ' How many dots the printer prints in one pass

1120 STEPSIZE=-NUMDOTS 'How we step through the screen

1130 IF SCREENSTAT=6 THEN GETWIDTH=6 ELSE GETWIDTH=3 ' GETWIDTH+l1 dots are
taken off the screen in one pass

1140 REMAINDER=SCRRIGHT MOD NUMDOTS ' Screen column number of last printer
line (HiRes) or last two lines (MedRes)

1150 SHIFT=1 ' Number of bit positions to shift to right. 0 means no shift.

1160 PRINTROW=0 ' This variable will hold the address of the printing routine
'

1190
1200 TOGRAPH$=CHR$(18) ' Switch to graphics
1210 TOREG$=CHR$ (30)+STRINGS (8,10)+CHR$(13) ' Switch back to regular

1220 ' SETCRLFS$, not needed for this printer

1230 CRLF$=CHRS$ (13)+CHRS$(10) ' Actual graphic carriage return/linefeed

1240 LMARGINS$= CHR$(27)+ CHRS$(16)+CHRS$(0)+CHRS$(40) ' Not preset

1970 '

1980 ' Setting up the printer

1990 ' e

2000 ON ERROR GOTO 5000:ERRMSG$="Printer is not responding"

2010 OPEN "LPT2:" AS #1 ' Printing in random mode

2020 WIDTH #1, 255 ' Keep BASIC from adding carriage returns every 80 bytes

2030 PRINT #1, TOGRAPHS; ' Switch graphics mode on
2040 PRINT #1, CRLFS;

2050 *

2060 IF SCREENSTAT<>6 THEN 2500 ' MedRes printing
2070 '

2080 ' High Resolution Printing

VOO ¥ i oo it i o s S

2100 FOR COL=SCRRIGHT TO REMAINDER+1 STEP STEPSIZE

2110 GET (COL,SCRTOP)-(COL-GETWIDTH,SCRBOT), SCRCOL

2120 GOSUB 3000 ' Printing routine

2130 NEXT

2140 '

2150 GET (REMAINDER, SCRTOP)-(SCRLEFT,SCRBOT),SCRCOL ' Last line, which is
smaller

2160 SHIFT=8-(REMAINDER+1)

2170 GOSUB 3000 ' Printing routine

2180 GOTO 2640 ' To end

2470 '

2480 ' Medium Resolution Printing

2490 ' mmmmmmmmm e e

2500 FOR COL=SCRRIGHT TO REMAINDER+l STEP STEPSIZE

2510 GET (COL,SCRTOP)-(COL-GETWIDTH,SCRBOT),SCRCOL

2520 SHIFT=0:GOSUB 3000 'Printing

2530 GET (COL-GETWIDTH,SCRTOP)-(COL-2*GETWIDTH,SCRBOT),SCRCOL

Listing 2: GRUMP2RS for Radio Shack Line Printer VIII
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2540
2550
2560
2570

2580
2590
2600
2610
2620
2630
2640
2650
2970
2980
2990
3000

3010
3020
3030
3040
3050
3060
3070
3080
3090
3970
3980
3990
4000
4010
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600

4610
4620

4630
4640
4650
4660
4670
4680
4690
4700

4710
4970
4980
4990
5000

SHIFT=1:GOSUB 3000 'Printing
NEXT
1

GET (REMAINDER, SCRTOP)-(REMAINDER-GETWIDTH, SCRBOT), SCRCOL '

Second to last line

SHIFT=0:GOSUB 3000 ' Printing

GET (REMAINDER-GETWIDTH, SCRTOP)-(SCRLEFT, SCRBOT),SCRCOL ' Last line
SHIFT=5:GOSUB 3000 ' Printing

L}

Switch printer back to regular mode
PRINT #1, TOREGS;

END

'

' Machine language printing subroutine

PR(0)=REPS:PR(1)=SPECNUM:PR(2)=CLEARBITS:PR(3)=SETBITS:PR(4)=SHIFT !
Transfer parameters so PRINTROW can get to them

PR (5)=VARPTR (SCRCOL(2)) ' Transfer starting address of SCRCOL
PR(6)=0 ' Clear error flag

PRINT #1, LMARGINS;

PRINTROW=VARPTR(PR(7)) ' Address of machine language routine

CALL PRINTROW (PR (O0))

IF PR(6) THEN ERROR 24 ' Error 24 is Device Timeout, traps to 5000
PRINT #1, CRLFS;

RETURN

' Find out what screen we're on

DEF SEG = 0:SCREENSTAT=PEEK(1024+73):DEF SEG
RETURN

' Load machine language printing routine

DIM PR(48) ' Array to hold machine language subroutine

CHECK=0 ' Check-valu~, io catch typos in entering the &H'numbers
FOR N=7 TO 48 ' PR(0) to PR(6) hold data, so start with 6

READ PR(N):CHECK=CHECK XOR PR(N)

NEXT

READ CROSSCHECK ' CHECK and CROSSCHECK should be the same
RETURN

'

Data for machine language routine

Data on following line is for printer that prints LOW BIT UP.

For printers that print HIGH BIT UP, change to &HBAFD

DATA &HBAFC

' Data on following line is for LPT2:. For LPT1l: change it to &H0000O,
for LPT3: to &H0002

DATA &HO001

' Data on following 5 lines is the same for all versions

DATA &H8B55,&H8BEC, &HO65E, &H778B, &H8AOA, &H084F , «<HC8BF, & HAC00, &HE8D2
DATA &H4722, &HOA04, &H0647, &H22E8, &HOA00, &H75E4, &HF 617, &H0247, &H74FF
DATA &H3A0C, &H0247,&H0775,&H10E8, &HOA00, &H75E4, &H4F05, &HDB75, &HC03 3
DATA &H4789, &H5DOC, &HO2CA, &H8A00, &H322F, &HCDE4, &HF61 7, &H29C4, &HOB75
DATA &HCDFE, &HF375,&HE432, &H00C3

' Next line is a CROSSCHECK for LOW BIT UP printers and LPT2:. For
HIGH BIT UP printers and LPT2: change to &H3453

DATA &H3452

Error messages

BEEP: PRINT ERRMSGS$:END
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1070
1080

1090
1100

1110
1120

1130
1140

1150

1160
1190
1200
1210
1220
1230
1240
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080

2090
2100
2110
2120
2130
2140
2150

khhkhkhhkhkhkhkhkdhkhkhhkhkhhhhkhdrhhdhdhkdddhdhdhhhdhbhhhrrrrhkhhi

ERREX GRUMP for Anadex & DataSouth Printers ****x%
ERNRE High and Medium Resolution Screens HRAXE
ENRAR Machine Language Subroutine EhERE
khkkkhkhkhkhkdhkhhhhhhhkhhrhhhkhhkhdhhhdhdhdhhhbhrhrdhrrrrdhhhdhd
This program prints IBM PC high and medium resolution
graphic screens (SCREEN 1, SCREEN 2) on many Anadex &
DataSouth printers using a machine language routine.
Compatible with BASICA 1.1 and BASICA 2.0.

100-1060 same as in Listing 1

REPS=2 ' How many times a byte should be repeated in printing
SETBITS=64 ' 0 means no bits need setting. To set a bit, set SETBITS
to the value of the bit you want to set. 64 means set bit 6.
CLEARBITS=255-128 ' 255 means no bits need clearing. To clear a bit,
subtract its value from 255. 255-128 means clear the high bit.
SPECNUM=0 ' Any special number for your printer that needs printing
twice, such as 3 for P-Series printers. SPECNUM=0 means no special number
NUMDOTS=6 ' How many dots the printer prints in one pass

IF SCREENSTAT=6 THEN STEPSIZE=NUMDOTS ELSE STEPSIZE=NUMDOTS\2 ' MedRes
dots are 2 bits, so we step only half the number of dots

IF SCREENSTAT=6 THEN GETWIDTH=5 ELSE GETWIDTH=2 ' GETWIDTH +1 dots are
taken off the screen in one pass

REMAINDER=SCRRIGHT MOD STEPSIZE ' Screen column number of first
narrower printer line

IF SCREENSTAT=6 THEN SHIFT=8-(REMAINDER+l1) ELSE SHIFT=

8- ( (REMAINDER+1) *2) 'Number of bits to shift for the first remainder
column

PRINTROW=0 ' Variable will hold the address of the printing routine

]

TOGRAPH$=CHR$ (28) ' Switch to graphics

TOREG$=CHRS$ (29 )+CHR$ (12) ' Switch back & advance to next page

' SETCRLF$, not needed for this printer

CRLF$="6" ' Actual graphic carriage r=curn/linefeed

LMARGINS$= ";100" ' Left paper margin to center image, not preset
' Setting up the printer

ON ERROR GOTO 5000:ERRMSGS$="Printer is not responding"

OPEN "LPT1l:" AS #1 ' Printing in random mode

WIDTH #1, 255 ' Keep BASIC from adding carriage returns every 80 bytes
PRINT #1, TOGRAPHS$; ' Switch graphics mode on

PRINT #1, CRLFS;

High and Medium Resolution Printing

GET (SCRLEFT, SCRTOP)-(REMAINDER, SCRBOT), SCRCOL ' First line, which is
smaller

GOSUB 3000 ' Printing routine

1

SHIFT=2

FOR COL=REMAINDER+1 TO SCRRIGHT STEP STEPSIZE
GET (COL,SCRTOP)-(COL+GETWIDTH,SCRBOT),SCRCOL
GOSUB 3000 ' Printing routine

NEXT

Listing 3: GRUMP2AD for Anadex and DataSouth printers

188

December 1983



2160 '
2170 ' Switch printer back to regular mode

2180 ' memmmmmmm e e

2190 PRINT #1, TOREGS;

2200 END

2970 !

2980 ' Machine language printing subroutine
2990 ' memmmmm e e

3000 PR(0)=REPS:PR(1)=SPECNUM:PR(2)=CLEARBITS:PR(3)=SETBITS:PR(4)=SHIFT '
Transfer parameters so PRINTROW can get to them
3010 PR(5)=VARPTR (SCRCOL(SCRCOLSIZE) )+l ' Transfer starting address of SCRCOL
3020 PR(6)=0 ' Clear error flag
1

3030
3040 PRINT #1, LMARGINS;
3050 PRINTROW=VARPTR(PR(7)) ' Address of machine language routine

3060 CALL PRINTROW (PR (0))

3070 IF PR(6) THEN ERROR 24 ' Error 24 is Device Timeout, traps to 5000
3080 PRINT #1, CRLFS;

3090 RETURN

3970 '

3980 ' Find out what screen we're on

3990 ' mmmmmemm e e

4000 DEF SEG = 0:SCREENSTAT=PEEK(1024+73):DEF SEG

4010 RETURN

4470 '

4480 ' Load machine language printing routine

4490 ' memm e e

4500 DIM PR(48) ' Array to hold machine language subroutine

4510 CHECK=0 ' Check-value, to catch typos in entering the &H'numbers
4520 FOR N=7 TO 48 ' PR(0) to PR(6) hold data, so start with 6

4530 READ PR(N):CHECK=CHECK XOR PR(N)

4540 NEXT

4550 READ CROSSCHECK ' CHECK and CROSSCHECK should be the same

4560 RETURN

4570

4580 ' Data for machine language routine

4590 ' e

4600 ' Data on following line is for printer that prints HIGH BIT UP. For

printers that print LOW BIT UP, change to &HBAFC

4610 DATA &HBAFD

4620 ' Data on following line is for LPT1l:. For LPT2: change it to &HOO0O1,
for LPT3: to &HO0002

4630 DATA &HO0000

4640 ' Data on following 5 lines is the same for all versions

4650 DATA &H8B55, &H8BEC, &HO65E, &H778B, &HB8A0A, &H084F , KHC8BF, &HAC00, &HE8D2

4660 DATA &H4722, &HOA04,&H0647, &H22E8, &HOA0O, &H75E4, &HF617, &H0247, &H74FF

4670 DATA &H3A0C, &H0247,&H0775,&H10E8, &HOA0O,&H75E4, &H4F05, &HDB75, &HCO33

4680 DATA &H4789, &H5DOC, &HO2CA, &H8A00, &H322F, &HCDE4, &HF 617, &H29C4, &HHOB75

4690 DATA &HCDFE, &HF375, &HE432,&H00C3

4700 ' Next line is a CROSSCHECK for HIGH BIT UP printers and LPT1l:. For
LOW BIT UP printers and LPT1l: change to &H3453

4710 DATA &H3452

4970 '

4980 ' Error messages

4990 ' mmmmmmmm———— e

5000 BEEP: PRINT ERRMSGS$:END

PC World 189
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10 Kk hkhhkhkhhkkdhhkhkhkhhhdhhhhhhhkhhdhhkdkkbkhhhhkhkdbhhhdhhkhhhkhhdhdhkdkhik
20 ' ***** GRUMP for Epson MX, FX & IBM Graphic Printers **¥*%*
30 ¥ Hkdkd High and Medium Resolution Screens ERERK
40 b kEERR Machine Language Subroutine bbb b
SO | khkhkhkhkkhkhhhkhkhkhhkhkhkdhhhhhkddhk kbbb hkhkhkdhhhkhdhhkhkhhbhhkhkh bk hbhkhkk
60 ' This program prints IBM PC high and medium resolution

70 ' graphic screens (SCREEN 1, SCREEN 2) on Epsons with bit
80 ' graphics mode & the IBM Graphic printer using a machine
90 ' language routine. Works with BASICA 1.1 and BASICA 2.0.
100"

100-1060 same as in Listing 1

1070 REPS=2 ' How many times a byte should be repeated in printing
1080 SETBITS=0 ' O means no bits need setting. To set a bit, set SETBITS
to the value of the bit you want to set
1090 CLEARBITS=255 ' 255 means no bits need clearing. To clear a bit,
subtract its value from 255.
1100 SPECNUM=0 ' Any special number for your printer that needs printing
twice, such as 3 for P-Series printers. SPECNUM=0 means no special number
1110 NUMDOTS=8 ' How many dots the printer prints in one pass
1120 IF SCREENSTAT=6 THEN STEPSIZE=NUMDOTS ELSE STEPSIZE=NUMDOTS\2 ' In
MedRes each dot is 2 bits, so we step half the number of dots
1130 IF SCREENSTAT=6 THEN GETWIDTH=7 ELSE GETWIDTH=3 ' GETWIDTH +1 dots are
taken off the screen in one pass
1140 ' REMAINDER, not needed for 8 bit printers
1150 SHIFT=0 ' Number of bit positions to shift to right. 0 means no shift
1160 PRINTROW=0 ' This variable will hold the address of the printing
routine
1190 '
1200 TOGRAPHS$=CHR$(27)+"K"+CHRS$ (144 )+CHRS$(1) ' Switch to graphics and tell
how many graphic bytes we are going to send

1210 TOREGS$=CHR$(27)+"2"+CHRS$(27)+"@" ' Reset printer to normal state

1220 SETCRLF$=CHR$ (27)+"3"+CHR$ (24) ' Set graphic linefeed advance distance
1230 CRLF$=CHR$(13)+CHR$(10) ' Actual graphic carriage return/linefeed

1240 LMARGINS= SPACES$(6) ' Left paper margin to center image, not preset
1970 '

1980 ' Setting up the printer

1990 ' —mmmmmm

2000 ON ERROR GOTO 5000: ERRMSG$="Printer is not responding"
2010 OPEN "LPT1:" AS #1 ' Printing in random mode

2020 WIDTH #1, 255 ' Keep BASIC from adding carriage returns every 80 bytes
2030 PRINT #1, SETCRLF$; ' Set linefeed advance distance
2040 PRINT #1, CRLFS; ' Clear buffer

2050 '

2060 ' High and Medium Resolution Printing

2070 ' m e D

2080 FOR COL=SCRLEFT TO SCRRIGHT STEP STEPSIZE

2090 GET (COL,SCRTOP)-(COL+GETWIDTH,SCRBOT), SCRCOL

2100 GOSUB 3000 ' Printing routine

2110 NEXT

2120 '

2130 ' switch printer back to regular mode
2140 " s

Listing 4: GRUMP2EP for Epson and IBM Graphic printers
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2150 PRINT #1, TOREGS;

2160 END

2970 '

2980 ' Machine language printing subroutine
2990 ! mmmmmm e e

3000 PR(O)=REPS:PR(1)=SPECNUM:PR(2)=CLEARBITS:PR(3)=SETBITS:PR(4)=SHIFT '
Transfer parameters so PRINTROW can get to them

3010 PR(5)=VARPTR (SCRCOL(SCRCOLSIZE) )+l ' Transfer starting address of
SCRCOL

3020 PR(6)=0 ' Clear error flag

3030 '

3040 PRINT #1, LMARGINS$ TOGRAPHS:

3050 PRINTROW=VARPTR(PR(7)) ' Address of machine language routine

3060 CALL PRINTROW(PR(O))

3070 IF PR(6) THEN ERROR 24 ' Error 24 is Device Timeout, traps to 5000

3080 PRINT #1, CRLFS$;

3090 RETURN

3970 '

3980 ' Find out what screen we're on

Y[ | e i s e i

4000 DEF SEG = 0:SCREENSTAT=PEEK(1024+73):DEF SEG

4010 RETURN

4470 '

4480 ' Load machine language printing routine

4500 DIM PR(48) ' Array to hold machine language subroutine

4510 CHECK=0 ' Check-value, to catch typos in entering the &H'numbers

4520 FOR N=7 TO 48 ' PR(0) to PR(6) hold data, so start with 6

4530 READ PR(N):CHECK=CHECK XOR PR(N)

4540 NEXT

4550 READ CROSSCHECK ' CHECK and CROSSCHECK should be the same

4560 RETURN

4570 '

4580 ' Data for machine language routine

4590 ' mmmm e e e

4600 ' Data on following line is for printer that prints HIGH BIT UP. For
printers that print LOW BIT UP, change to &HBAFC

4610 DATA &HBAFD

4620 ' Data on following line is for LPTl:. For LPT2: change it to &HO0O0O01,
for LPT3: to &H0002

4630 DATA &H0000

4640 ' Data on following 5 lines is the same for all versions

4650 DATA &HB8B55, &HB8BEC, &HO65E, &H778B, &8H8A0A, &H084F , &HC8BF, &HACO0O0, &HE8D2

4660 DATA &H4722, &HOAO04,&H0647, &H22E8, &HOA00, &8H75E4, &HF 617, &H0247, &H74FF

4670 DATA &H3A0C, &H0247,&H0775,&H10E8, &HOA00,&H75E4,%H4F05, &HDB75, &HC033

4680 DATA &H4789, &H5DOC, &HO2CA, &H8A00, &H322F , &HCDE4, &HF617, &H29C4, &HOB75

4690 DATA &HCDFE, &HF375,&HE432,&H00C3

4700 ' Next line is a CROSSCHECK for HIGH BIT UP printers and LPTl:. For
LOW BIT UP printers and LPT1l: change to &H3453

4710 DATA &H3452

4970 '

4980 ' Error messages

4990 ' mmmmmmme————

5000 BEEP: PRINT ERRMSGS$:END
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GETWIDTH (line 1130) is the width of the column
taken off the screen measured in pixels. Because GET
takes both “edges” of a screen column, the value of
GETWIDTH must be 1 pixel less. For an 8-dot printer
GETWIDTH is 7 in high resolution and 3 in medium
resolution; for 6-bit printers GETWIDTH is 5 in high
resolution and 2 in medium resolution.

REMAINDER (line 1140) is the number of pixels
left over after you've stepped through the screen—for 6-
and 7-dot printers (8-dot printers don’t have a re-
mainder). In high resolution, for example, 639 pixels di-
vided by 7 (for a 7-dot printer) leaves a REMAINDER
of 2; 639 divided by 6 (for a 6-dot printer) leaves 3. The
MOD function computes the REMAINDER.

If you are using BASICA’s GET
statement, a column of graphics
bytes can be taken off the screen
very quickly—200 columns in
about § seconds.

As mentioned before, when BASIC GETs a graphics
byte from the screen, it stores it in SCRCOL. However,
when it GETs fewer than 8 bits at a time (such as 7 bits
for a 7-bit printer), it left justifies bits into the eight bit
positions of a byte starting from the highest bit.

But printers prefer the bits to be right justified. So
you must undo what BASIC has done and SHIFT the bits
back to the right. For a 7-bit column you have to SHIFT
1 position. For a REMAINDER of 3 the SHIFT is 3.

The beginning of the main routine (line 2000) starts
with an error trap in case the printer malfunctions or
you forget to turn it on. RESUME does not follow be-
cause there is no point in printing a graphics image with
an error message printed over it. It's best not to insert
this line in your own GRUMP version until it is fully de-
bugged, because any error (not just printer errors) will
send the program to the error message routine.

The printer is set to “infinite” width with the
WIDTH #1, 255 statement (line 2020), which keeps
BASIC from inserting unwanted carriage returns and pa-
per advances at the end of every line.

Next the printer is set for graphics printing. CRLF$
(line 2050) at the end of the initialization clears the

printer’s buffers by printing it out. The exact procedure
varies from printer to printer, but the pattern is essen-
tially the same.

Finally, the system is ready to start getting bytes off
the screen and begin printing. The actual print sub-
routines start at line 3000.

Because machine language is so fast, PRINTROW
always performs operations such as shifting, setting, and
clearing bits and checking for special numbers even if the
printer doesn’t need it. Thus, PRINTROW works for all
printers. The five familiar BASIC variables—REPS,
SPECNUM, CLEARBITS, SETBITS, and SHIFT—
determine what the routine does. By changing two
DATA statements (lines 4610 and 4630), you can cus-
tomize the routine for low- or high-bit-up printers.

If your printer doesn’t need a particular function,
you can set SPECNUM, SETBITS, and SHIFT to 0, or
CLEARBITS to 255 to keep them from having any ef-
fect. The actual printing bypasses BASIC and DOS;
PRINTROW uses a printing routine that’s built into the
BIOS ROM chip of the PC.

First, the variables needed by PRINTROW
are assigned to PR(0) through PR(4). Then the beginning
address of SCRCOL is transferred through PR(S). For
low-bit-up printers the beginning address is that of
SCRCOL(2). For high-bit-up printers, the beginning is at
the other end, one more than the address of
SCRCOL(SCRCOLSIZE).

PR(6) is used as an error flag, and it is cleared be-
fore calling PRINTROW. If something goes wrong in the
printing, PRINTROW sets PR(6) to a value other than 0
and generates a Device Timeout Error. The ON ERROR
GOTO 5000 statement from line 2000 goes into effect,
and an error message is sent.

On printers that require it, control strings are sent
just before printing a graphics line. PRINTROW is
called, a line is printed, and control returns to the main
routine.

And that’s how GRUMP works. Even if the printer
you have isn’t listed here, you should be able to modify a
GRUMP program without major problems. If I'm
wrong, please don’t call me at 2 a.m.; I'm quite grumpy
when awakened. £

Peter Baenziger is a freelance writer and filmmaker who
also works as manager of photographic and audiovisual
services for the Upjohn Pharmaceutical Company.
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SIMPLIFIED SPREADSHEET ASSEMBLY
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APPLE lie. STARTER SYSTEM BY APPLE (System A)
64K and 80 column
Disk 1l with controller
Apple Mondor I1l

128K and 80 column

1 Micro-Sct Drive with controlier
Filer. Utiity and DOS 3 3 Diskette
Sanyo 9 Green Mondor

RF Modulator (for color TV)

—_——————
£
appla 1i+/lle o

Monitor Stand $1650
APPLE lle STARTER SYSTEM BY CONROY-LA POINTE [SYSTEMB]

DISKETTES

CONTROL DATA CORPORATION Certified Top Quality Diskettes.

LST  OUR
PRICE PRICE
CDC, 100each, 5-1'4, withring, SS, DD, 48T (Apple, IBM, etc.) $179
10each, 5-1'4, withring, SS, DD, 48T (Apple, IBM, etc.) $§ 55§ 19
100each, 5-1-4 withring, DS, DD, 48T, (IBM, HP, etc ) $ 295
10each, 5-1'4, with DSDDA&TlIBM HP,elc) 35
DYSAN, 10each, 5-1 4,8S, 0. (Apple, etc.) 39
10each,5-1:4,08, 0D, ABT(IBM HP, elc) 48
MAXELL, 10each.5-14,MD-1, SS, SDor S, 0D 2
10each, 5-1 4, MD2:D, DS DD, 48T (|BM, HP, etc.) 39
VERBATIM, 1OGach 5 ,Verex, SSSD, | pli Alan) 215
5 o ) 45
10ach, 5", Optima, DS DD, (BM, HP) 65

ComX GENERIK™ DISKETTES-AS LOW AS$1/DISK
100 each SS, SD, 35 Track (Apple. Atan, efc.) $ 130
+ 1000eachSS. SD, 35 Track (Apple, Atan, elc) 995
100each DS, DD, 40 Track (IBM, HP, etc.) $ 170
* 1000eachDS, DD, 40 Track (IBM, H P, etc.) $1400

$6260
With jackets, no labels, top of the line manufacturer. 90 day imited warranty by us.

NO HASSLE
MONEY BACK
GUARANTEE

ON GENERIK'S

@5 CONTROL DATA R TaEmdan

With Detailed Installation Instructions.
60 Day Warranty by Factory Authorized Distributor.

$239 $229 Two or more.
320K/360K DS DD DISK DRIVE
Same as now instaied by IBM.

$199
HALF HEIGHT
320K/360K DS DD DISK DRIVE

g
“bmelmded ORDER DESK HOURS 6 A M 10 6 P M PST. Monday through Fnday and 1010 4 Saturday 6AM hereis 9A M in New York
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are a subscriber Fastrak * and Genenk * are trademarks of ComX Corporation WordStar. MaiMerge. Starindex. InfoStar, are trademarks of MicroPro
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Controlier Card $ B9 5 ovuamrnamm&huw 199 §475  Micromadem 1001S-100bus) 499§ 275
DiskPak V1200 6MBBackupSys. 51549 $1049 NEC, 12" Green. 1201 249§ 159 Micromodem i (for the Apple an s
*V1000Dual8". Std Format 12 Color, Compostts, Model JC1215M 5 400 - 8299 - Adpe Terminal Program for Vicromodem |1 100§ 65
w Controller. CompeteforApplz ~ §2185  § 995 ~ 12" Golor, RGB. 1BMMode! JC 1203 69975569 IBM-PC1o Modem Cable 39 2
— RGEHiRes, HX-12 7% $59 NOVATION. Applecat il Modern 300 BAUD 39§ 260
- XQUADRAM, 127 RGBColor, 1B olors Ly 10 690X480 795 '8 499 212 Apple Cat. 1200 BAUD 72§59
Mmtrmmz:mwmmﬁ 1935 $1595 Cat 189 8139
WHILE THEY LAST :‘WV YO, %&m&mmwm"w 200 $139 g-Cc: 199§ 159
e OVERSTOCK SPECIALS e O Cte Mo $i0 $ PoktoCat s 3
 ZENITH. 12" Geeen, Modei ZVM121 5150 § 83 SmatCat 103212 505§ 435
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o el St P ety e L e PRICE. PRICE
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The DIPLOMAT" and DM/T"

THE DIPLOMAT GIVES YOU
A COMMAND
PERFORMANCE! s

The DIPLOMAT is a Z-80 based cluster
controller with 16K to 64K of dynamically : ~ '
allocated RAM and is capable of handling . & L1
a variety of interfaces and protocol transla- o 056
tion duties. It is a compact multi channel i
interface switch allowing a cluster of up to
four devices of different protocols or inter-
faces to be linked together for inter-
communications and co-sharing of printers
and peripherals.

From the simplest interface to the most
complex syntactic translation or networking,
the DIPLOMAT with DM/T™ will put back
the user friendliness your computer manu-
facturer promised you!

e At last! An easy solution to your inter-
facing headaches!

* Z-80 based DIPLOMAT offers up to
64K of ingelligent spooling.

¢ Give your software networking
capability with DM/T.

* Finally! Bundle any combination of
micro’s and peripherals.

For ‘AP Notes’ and specifications or the
representative nearest you, contact Intek
Manufacturing Inc.

(408) 946-9041

Integration for Tomorrow’s Technology™
1Y 780 Charcot Avenue ® San Jose, CA 95131

1
MIANUFACTURING COMPANY

Circle 84 on reader service card
200



Choosing software?

Go with the “pros”...
‘use software selection guides from
DATAPRO/McGRAW-HILL

Now availabie for the flrst time to microcomputer
users — the unparalleled expertise of DATAPRO, the
leading information source for data processing
professionals.

Today, everyone is coming out with software. And every

producer claims to offer the best package for your.

_ needs! That's why it's important to have reliable,
unbiased information to help you make purchasing
decisions that live up to your expectations.

» And that's why you'll wel-
come these guides from
DATAPRO (a division of
McGraw-Hill) — the world’s

- leading supplier of indepen-
dent reports on data process-
ing and computer products.

Now for the first time the
DATAPRO research team
throws the spotlight on micro-
computer software, and
makes available the most au-
thoritative, comprehensive,
and up-to-date software
guides you can buy.

Thorough and objective
Each guide (see listing to

the right) contains a directory

of all known software for that

About DATAPRO

Clearly #1 in the field. Datapro Research Corpora-
tion is the world's largest supplier of updating
services, seminars, and reports for the data pro-
cessing, telecommunications, office automation,
and microcomputer industries.

It covers these huge. fast-changing fields thor-
oughly. Gathers and verifies data on new products.
Organizes information from many sources. Ana-
lyzes trends and new developments. And issues 17
highly regarded monthly looseleaf services — from
the famous "EDP Buyer's Bible” to the new “Datapro
Directory of On-line Services and Databases” —
plus special reports and guides — to more than
100.000 customers around the world.

Also from Datapro. ..
Who’s Who in Microcomputing — 1983

Essential information on the more than 2,000 com-
panies offering microcomputer products and services —
including both hardware and software suppliers. Detailed .
information is provided for each supplier — name, address.
telephone number, people to contact. applications em-
phasis, size, sales revenue, types of customers, products
and services offered, and more. 530 pp., illus.. 8% x 11,
softcover, $39.95

L--------------------------J

Datapro/McGraw-Hill

PO. Box 400. Hightstown, N.J. 08520
Please send me the guide(s) checked for a 15-day free examination.
At the end of that time | will pay for the guide(s) | keep (plus local tax.
pos:iage and handling) and return those | don't want postpaid.
015403-1 [

015424-4 [ | Datapro/McGraw-Hill Guide to IBM Personal Com-

015404-X [ Datapro/McGraw-Hill Guide to CP/M Software $19.95
015405-8 [ | Who's Who in Microcomputing — 1983 $39.95

Name

Address

specific microcomputer — organized and mdexed for
fast, easy access. Product descriptions include prod-
uct name * vendor « functional description » machine(s)
supported *+ OS and memory requirements * pricing
« documentation *« and more. Useful vendor profiles
and a handy glossary of terms are also presented in
each guide.

These timely guides — completely updated every
18 months — provide the up-to-the-minute information
you need to evaluate today's software. And every word
is objective — an invaluable counterbalance to the
untested claims of salespeople and vendors.

Nowhere else will you find help like this at such a
low price — a rock-bottom bargain compared to similar
publications which offer much less and often cost

more!
Datapro/McGraw-Hill

GUIDE TO APPLE SOFTWARE
Covers all known software .

for all Apple machines.

256 pp., illus., 8% x 11,

softcover, $19.95

Datapro/McGraw-Hill*
GUIDE TO IBM PERSONAL

COMPUTER SOFTWARE

Covers all known software
for the IBM PC.

256 pp., illus., 8% x 11,
softcover, $19.95

Datapro/McGraw-Hill
GUIDE TO CP/M SOFTWARE

Covers all known software
for CP/M-based systems.

. 256 pp., illus., 8% x 11,
softcover, $19.95

S i

- -
it Available at your

computer bookstore

—or use this coupon.

(For dealer information, call
Betty Crawford 212/512-3601.)

| Datapro/McGraw-Hill Guide to Apple Software
$19.95

puter Software $19.95

Apl 0

City.

State Zip

Oﬂer good only in US.
Order subject to acceptance by McGraw-Hill
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23-D221-4494-3
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Hands On: Color Monitors

Text Over Video

Mixing and matching computer and video images on the
PC is a matter of the monitor and the interface you
choose and how you use them.

Charles Branch

It seems that every time I pick up a
computer magazine | see a multitude
of advertisements promoting color
video monitors for the IBM PC. They
come in all sizes and prices and with
varying features. There are modified
TVs and composite color monitors;
low-, medium-, and high-resolution
RGBs; TTL RGBs and analog RGBs;
positive and negative sync, separate
horizontal/vertical sync, composite
sync, and sync on green. You can
even purchase kits that allow you to
build your own monitor. How do you
make an intelligent decision in the
face of so many choices?

Color monitors can be used for ap-
plications such as game playing,
brightening up a spreadsheet pro-
gram, displaying business graphics,
or photographing pictures from the
screen. You can also use them to dis-
play video from a camera, videotape,
or video disk—or from several
sources at once.

As a professor of physiology at
Auburn University School of Veteri-
nary Medicine, my particular interest
is creating realistic simulations of ani-
mal physiology through interactive
video. In my work I need to display
standard video from TV cameras and
videotape recorders as well as high-
resolution text and graphics on the
PC. Displaying text and video simul-
taneously is desirable so that text can
be overlaid onto video. This new

I~
=]
[ 3]

technology combines the best fea-
tures of traditional analog video
recording and digital, computer-
generated material. Analog video can
economically present huge quantities
of high-quality, realistic video mate-
rial. For example, a single $20 video
disk can store 54,000 pictures—quite
a step above floppy disk technology.
The computer can concentrate on
what it does best—controlling the
sequence of video presentations
interactively based on a student’s
responses.

Interactive video requires a con-
troller to couple the computer with a
video device. These controllers are
available for Apple computers and
are now becoming available for the
PC. Some of the controllers use the
RS-232C serial port and are relatively
machine independent. Such control-
lers are becoming available from
CAVRI, BCD, and Allen Communi-
cations.

Even with the use of these control-
lers, some problems persist. Some
systems require that the computer
and the videotape recorder have dif-
ferent monitors; this setup can be
very distracting. Others permit a sin-
gle monitor that switches between
the computer and the video recorder.
A few systems permit computer text
and graphics to be overlaid onto the
video display, but most of these de-
vices are difficult to use and produce
relatively poor overlays.

RGB vs. Composite Video

Color monitors can be categorized
into two main groups: RGB monitors
and composite monitors. In an RGB
(red-green-blue) video signal, sepa-

RGB monitors are
especially useful for
displaying computer-
generated text and
graphics.

rate wires are used to carry intensity
information for red, green, and blue
components of any color. The moni-
tor combines the separate signals to
produce various colors, just as a
painter mixes three colors to get
various hues. RGB monitors are espe-
cially useful for displaying computer-
generated text and graphics.

RGB monitors may use either TTL
(transistor-transistor logic) or analog
input. TTL input refers to ordinary
digital signals; the individual red,
green, and blue colors are either on
or off, and only preset levels of each
color component are available. This
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Synchronization

So far only brief reference has been
made to the important question of
synchronization—relating the video
intensity data to the screen. This pro-
cess involves two problems. First, a
signal must tell the monitor to begin
the screen scan at precisely the right
time (59.92 times per second). Sec-
ondly, another signal may be used to
begin the scans of each of the 262
lines. These two signals are referred
to as vertical and horizontal sync
pulses. In the RGB signal from an
IBM PC, the sync pulses are pro-
duced separately and are carried on
different wires. In some RGB systems
the sync pulses are carried on the
green signal.

The vertical hold control on a
standard TV is used to adjust the ver-
tical sync pulse. If improperly ad-
justed, the picture will roll and jump
in a vertical direction because the
screen scan does not always begin at
the top of the screen. The horizontal
hold control adjusts the horizontal
sync. If improperly adjusted, the pic-
ture will appear to tear or jump
sideways.

Composite color monitors are best
for depicting video from a TV cam-
era, videotape recorder, or video disk
player. This fact is not due to any
inherent superiority of composite
video, but broadcasting trade-offs

have led to the adoption of composite
video as a standard. Composite color
monitors are unsuitable for displaying
high-resolution computer text or
graphics in color. Using RGB moni-
tors that separate the three color sig-
nals is a more economical method;
they offer greater color resolution at
a lower net cost than composite color
monitors.

What if you need to display both
computer text and video images? Do
you buy a standard TV or an inex-
pensive composite video monitor? Do
you buy a high-resolution RGB moni-
tor? In that case, text and computer
graphic resolution are superior but
the monitor cannot be used for stan-

dard video.

Video Signal Overlay
The simplest way to combine com-
puter-generated graphic material and
standard video on a composite moni-
tor is to alternate the scans: first send
one screen from the computer, and
then send one from the video source.
The two images appear to merge, al-
though flicker occurs because the fre-
quency of each source is cut in half.
Half of the vertical resolution is also
lost from the video source since the
interlacing mode cannot be used.
Many computers, including the PC,
permit this type of overlay.
Assuming that you can create the

overlay, the PC and the video signals
must be synchronized from one of
the sources. If the monitor is syn-
chronized with the computer, the
image from the video source is like
a TV with the vertical hold out of
adjustment. If the monitor is syn-
chronized with the camera or video-
tape recorder, the computer text and
graphics are distorted. Thus, the
computer and the video camera or
recorder must be synchronized with
each other.

Keep in mind that the PC scans
15,700 lines, while standard video
equipment scans 15,750 lines. When
the PC and video equipment are tied
together, this 50-line difference skews
the picture as the beam scans down
the screen if we use only the vertical
sync. The solution is to synchronize
the monitor with the horizontal and
vertical pulses from both the PC and
any video source. This synchroniza-
tion is possible, but there are practi-
cal problems. You could synchronize
the PC with the video sources or syn-
chronize the video sources with the
PC. Unfortunately, the PC does not
easily synchronize with an external
video signal. Moreover, since the PC
does not use standard video conven-
tions, an interface to permit this
synchronization is complex
and expensive.

List Size Composite
Brand Model price (inches) TTL Analog video
Amdek Color I1+ $550 13" Yes Yes® No
Amdek Color 1V $995 13" Yes Yes No
Electrohome 1302-3 $499 13" No Yes o
IBM 5153 $700 127 Yes No No
NEC JC1203 $795 12" Yes No No
Princeton HX-12 $695 12" Yes No No
Quadram Quadchrome $795 12" Yes No No
Sony Profeel KX-1211THG $895 12¥ Yes Yes* Yes
Sony Profeel KX-1901A $850 19” Yes Yes™ Yes
Sony Profeel KX-2501A $1300 25" Yes Yes* Yes
Sony PVM-1270Q $915 12" es Yes* Yes
Note: Some monitors will need adapters for the IBM PC.
* A special cable or adapter is needed to use the analog signal.
*# NTSC composite video with optional NTSC module.

RGB Monitors for the IBM PC

PC World






Monitors and Accessories

The following is a list of control-
lers, synchronization devices, soft-
ware, and monitors available from
manufacturers. Most of these de-
vices are also available from video
suppliers.

Controllers

UVC video tape/disk controller
Allen Communication

140 Lakeside Plaza #2

5225 Wiley Post Way

Salt Lake City, UT 84116
801/537-7800

List Price: $1200

VideoLink-232 videotape
controller

BCD Associates, Inc.

5809 S.W. 5th St. #101

Oklahoma City, OK 73128

405/948-1293

List Price: $1295

Intermedia videotape controller
CAVRI Systems, Inc.

26 Trumbull St.

New Haven, CT 06511
203/562-4979

List Price: $1800

Synchronization Devices and
Software

SoftSwitch

Jack Strick and Associates
949 S. Southlake Dr.
Hollywood, FL 33019
305/925-7004

List Price: $70

Remote Selection Software
Telemax Inc.

P.O. Box 339

Warrington, PA 18976
215/343-3000

List Price: $59

RGB-16 Interface Module

Tokyo Electronics

Japanese Cultural and Trade
Center

San Francisco, CA 94115

415/398-1004

List Price: $179

Monitors

Color I1+, 1V

Amdek

2201 Lively Blvd.

Elk Grove Village, IL 60007

312/364-1180

List Price: Color I+ $550,
Color 1V $995

Profeel KX-1211THG

PVM-1270Q

Sony Video Communications

Sony Drive

Parkridge, NJ 07656

201/930-1000

List Price: Profeel $895,
PVM-1270Q $915

Quadchrome
Quadram Corporation
4357 Park Dr.
Norcross, GA 30093
404/923-6666

List Price: $795

1302-3
Electrohome

809 Wellington St.
Kitchner, Ontario
N2G4J6 Canada
519/744-7111

List Price: $499

5153

IBM

Systems Products Division

P.O. Box 1328

Boca Raton, FL. 33432

800/447-4770, 800/332-4400
Illinois, 800/477-0809 Alaska,
Hawaii

List Price: $700

JC 1202DH

NEC America, Inc.
Consumer Products Division
1401 Estes Ave.

Elk Grove, IL 60007
312/228-5900

List Price: $795

HX-12

Princeton Graphic Systems
1101-1 State Rd.
Princeton, NJ 08540
800/221-1490

List Price: $695

selectable vertical resolution of either
525 or 625 lines, and it probably
could display twice the vertical reso-
lution of the 200 pixels available on
the PC.

The Sony Profeel’s level of resolu-
tion can be achieved with many pop-
ular RGB monitors commonly used
with the PC. However, most cannot
display composite video signals.

PC World

Most importantly, the Sony Profeel
can display both RGB and composite
input at the same time—it can over-
lay high-resolution RGB signals onto
composite video signals. Alternating
the screens between RGB and com-
posite is not necessary. These charac-
teristics do not eliminate the need for

synchronization between the two
video sources, but the monitor can be
set to synchronize from either the PC
or the video source.

Hands On

The Sony Profeel monitor does re-
quire a special cable to function as an
RGB monitor from the PC. A special
cable that allows 16 colors is avail-



£ Hands On

able from Tokyo Electronics, Tele-
max, and Jack Strick and Associates.
Potentiometers, which mitigate be-
tween TTL and analog signals, can
also be included on the above cables
to adjust the color tint of the display.
When set for TTL input, the RGB
picture is crisp in the RGB-only
mode, but it is too dim in the RGB/
composite overlay mode.

Setting the monitor for analog in-
put produces the opposite problem:
the picture is too intense. To correct
this effect you must manually turn
down the brightness to reduce the
RGB intensity, but this procedure
correspondingly darkens the com-
posite picture. The potentiometers
permit a compromise that 1s suitable
for both RGB-only and RGB/com-
posite overlay.

You can also switch the monitor
from RGB to composite mode in
software using the SoftSwitch pack-
age developed by RATCOM of
Miami and distributed by Jack Strick
and Associates. If you want to add
other software-controlled features,
the sync cable can be modified by
adding additional wires from the par-
allel printer port on the PC. The
Sony monitor accepts TTL control
signals directly from the PC that al-
low you to switch modes and switch
the RGB input between analog and
TTL as well as change the RGB level,
synchronization modes, composite
video level, and even audio channels.

Figure 5 illustrates a composite
video and RGB overlay. The RGB sig-
nal is from a PC; the composite video
is from a JVC KY 19000CH camera.
The camera was synchronized from
the composite video output of the
PC. The signals are very stable, and
the screen shows no flicker or loss of
vertical resolution.

Using the Profeel for overlays re-
quires some judgment in selecting the
composite video signal. Different
background colors affect the overall
quality of the display. A dark back-
ground is best and the contrast
sharp; a white background reduces
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apparent contrast enough to make

it difficult to read text. To illustrate,
Figure 6 shows a series of RGB col-
ored labels, and Figure 7 shows an
overlay of the labels and a color bar
pattern generated by the composite
video camera. Figure 8 shows a com-
posite video picture of a pen and

ink drawing, and Figure 9 shows the
drawing with an overlay of colored
labels. The intensity of the back-
ground affects the quality of the total
image.

The Future

As soon as interactive controllers are
available, interactive video applica-
tions using the PC will no doubt be-
come popular. The addition of RGB
and composite video overlays will
make it easy to change the overlaid
text that would normally be recorded
on videotape or disk. More impor-
tantly, the overlaid text information
can be changed without having to re-
shoot the video material.

Rumors are circulating concerning
upcoming interfaces that will syn-
chronize the PC from an external
source. The advertisements for Tec-
mar’s high-resolution graphics board
indicate that it has an external sync
input, but it is not clear that this
product will synchronize both the
horizontal and vertical components
of a picture. Other companies are e.
pected to develop similar products.
There is even talk of IBM marketing
such a board.

So much for rumors. These moni-
tors are powerful. They are con-
trolled by standard computer signals,
and they produce high-quality RGB
and composite video pictures. Get-
ting the most out of them requires
some effort, but it is well worth the
investment. £

Editors note: readers are advised not
to attempt modification of any moni-
tor unless they are qualified to do so.

Charles Branch is a professor of car-
diovascular and respiratory physiol-
ogy at Auburn University where he is
working with interactive video in vet-
erinary and medical education.

To find out where we're showin
off the P1350 printer, call one of
these Toshiba distributors:

COMPU SHOP

1355 Glenvile Drive

Richardson, TX 75081

(214) 7831252

CYPRESS DISTRIBUTING CO.. INC.

1266 Lincoln Avenue

Suite 109

San Jose, CA 95125

(408) 297-9800

DIGITAL ENTRY SYSTEMS

27 Spruce Street

Waltham, MA 02154

(617) 899-8111

GENERAL BUSINESS
COMPUTERS, INC.

2 North Olney Avenue

Cherry Hill, NJ 08003

(609) 424-8500

GENERAL MICROCOMPUTER

Georgetown Center

52303 Emmons Road #26

South Bend, IN 46637

(219) 277-4972

INTECH GROUP

Royal Commerce Center

2025 Royal Lane

Dallas, TX 75229

(214) 2411717

KALTRONICS DISTRIBUTORS. INC

702 Landwehr Rd

Northbrook, IL 60062

(312) 291-1220

MICRO DISTRIBUTORS

11794 Parklawn Drive

Rockville, MD 20852

(301) 468-6450 or

,400) 638-6621

MICROAMERICA DISTRIBUTING CO

17103 Kingsview Avenue

Carson, CA 90746

(213) 327-6030

1050 Remington Road

Schaumburg, IL 60195

(312) 882-0095

366 Washington Street

Wellesley, MA 02181

(617) 431-7660

1461 Exchange Drive

Richardson, TX 75081

(214) 235-3616

MICROWARE DISTRIBUTORS, INC

20415 S.W. Blanton Avenue

Aloha, OR 97007

(503) 842-7679

MIDTEC ASSOCIATES

8363 Quivira Road

Lenexa, KN 66215

(913) 541-1711

MONROE DISTRIBUTING CO

2999 Payne Avenue

Cleveland, OH 44114

(216) 781-4600

PARAGON SALES. INC.

780 Charcot Avenue

San Jose, CA 95131

(408) 263-7955

PREMIER SOURCE DISTRIBUTING

1882 McGaw Avenue

Irvine, CA 92714

(714) 261-2011

STARDATA, INC

4021 N. 30th Street, Suite 4

Phoenix, AZ 85016

(602) 955-9233

SYSPRINT, INC.

7777 S Central Expressway, Suite 2A

Richardson, TX 75080

(214) 669-3666

TRANSALASKA DATA SYSTEMS. INC

200 Center Court

Anchorage, AK 93502

(907)561-1776

...Or these Toshiba Regional
Offices:

TOSHIBA AMERICA, INC
177 Madison Avenue
Post Office Box 2331R
Mornistown, NJ 07960
(201) 326-9777
TOSHIBA AMERICA, INC
662 Office Parkway

The Colonnade Building
St. Louis, MO 63141
(314)991-0751
TOSHIBA AMERICA, Inc.
2555 Cumberland Parkway, Suite 285
Atlanta, GA 30339

(404) 434-3891
TOSHIBA AMERICA, INC
18017 Sky Park Circle
Suites P and Q

Irvine, CA 92714

(714) 250-0151

In Touch with Tomorrow

TOSHIBA
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Now there’s one three-way printer

that fully equals the word processing,

data and graphics capacity of your
IBM PC: Toshiba’s P1350.

But the P1350 is more than com-
patible with PC hardware. It will
print programs like Lotus 1-2-3 data
processing and graphics output with
remarkable character definition¥*

For even more flexibility, the
Toshiba P1350 with Qume SPRINT 5
emulation handles all popular word
processing programs. Under software
command, the P1350 will print high-
speeddrafts orswitchtoletter-quality
text and graphics.

The innovation behind this three-
in-one flexibility is Toshiba’s print
head. Pin diameter has been reduced
to just eight mils. And the number of

thing

pins in the print head
has been increased to 24.

The result is a superior 360 by 180
dot-per-inch density pattern in the
text mode. Instead of spinning your
wheels at 40 cps, the P1350 produces
letter-quality printing at 100 cps. In
its draft mode, Toshiba’s P1350 can
accelerate up to 192 cps.

When it comes to graphics, the
P1350really showsits stuff. Whatever
your computer displays, Toshiba’s
P1350 prints.With astonishingly

clear definition. And extra-fine repro-

duction that can only come from a
print head capable of 200 million
impressions and exclusive 180 by 180

dot-per-inch graphics density pattern.

In Touch with Tomorrow

TOSHIBA

Information Systems Division, TOSHIBA AMERICA, INC.

Circle 285 on reader service card

shows off
our BMPC

Then, if that’s not
‘enough to pique your

& interest, the P1350 also
threedifferentfonts.Variable
pitch. Subscripts, superscripts and
underlining without the need of a
second pass. A super-reliable,optional
sheet feeder. And more.

So show off your IBM. OR ANY
OTHER PERSONAL COMPUTER.
With the superior quality and
flexibility of Toshiba’s spectacular
P1350 printer.

Distributors on the adjacent list
make it easy to find the P1350.Or
get more information by calling,
toll-free, 1-800-457-7777.

“IBM PC to P1350 graphics utilizes PaperSereen and color/

graphics adapter. IBM PC is a Trademark of International
Business Machines. Lotusand 1.2.3 are Trademarksof Lotus

Development Corporation.  ©1983 Toshiba America, Inc.
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SPECIALS OF
THE MONTH

Control Data |

Full Size 320K DS/DD ........ $ 235%
*lowest price in the nation

“The drive that IBM trusted with its logo."”

NEW half height
Control Data

Quiet, reliable, compatible
No special mounting brackets required.

*All 5% " drives come with complete installation
instructions and all necessary brackets and
screws. Drives come configured as drive A or B
for your PC.

AST Research

SixPack Plus (for IBM-PC or XT) ............. $ 269
Upgradable to 384K, with clock calendar, serial
and parallel ports (game port optional)

5251 Terminal Emulator
3270 Terminal Emulator
[Emulators include all necessary hardware and software.)

64K RAM Chips fully tested

Multimate |
An advanced word processor with all the |
features and power of a dedicated, stand-alone
system

Microsoft
Multiplan ... S 160
Flight Simulator ..., $ 30

SPECIAL
COMMUNICATIONS
PACKAGE

Includes Hayes 1200/300 Baud Smart
Modem, serial cable and Crosstalk Communica-
tions/Terminal Emulation software. All you need
for easy and efficient computer communication
WItR YOUP PC cueiniacsmasammmisassss v $ 640

HARDWARE

Disk Drives

Davong

S5MB Internal Hard Disk

10MB Internal Hard Disk
(Includes power-supply.

Control Data

S 1465
S 1695
controller card and software)

Full Size 320K DS/DD - § 235
Half-Height 320K DS/DD ........ $ 195
TEAC, Hitachi, Matsushita

Half-Size 320K DS/DD wi/brackets ....... s Call
Slimline 640K DS/QD w/brackets $ 310 |
Tall Tree Systems JFormat software ..

Scotch/3M DS/Diskettes (box of 10) ..

Expansion Boards

AST Research
(Al AST boards come with SuperDrive, Superspool, and one
year warranty)

SixPack Plus (See Specials of the Month) .................§ 269
ComboPlus 64K upgradable to 256K, with clock
calendar.serial and parallel ports .$ 280

MegaPlus Il 64K (upgradable to ZSSK or 512K with

.5 25
S 39

Megapak) with clock calendar and senal port . ..§ 280
MegaPak 256K upgrade for Megaplus LS call
I/O Plus Il clock calendar and serial port ............ S115
Memory Upgrade Set (9 chips) 64K . e D
Connectall Bracket for extra cables ..$ 20
Option Kits for AST Expansion Boards
parallel, serial. game port ........ e § 35
Hercules Computer
Graphics card (parallel port) ............ $ 395 |
IRMA S Call
Maynard Electronics
Modular Disk Controller Card $ 195
Standard Disk Controller $ 155
WIth serial POTT ........ooooeioiieiiis i 5219
with parallel port ............... $ 209
| Memory Module R $ 95
Game Adapter Module ... .. ... $ 50
Parallel Madille ..ucovuciimmasimasmmmisssmss S 65
Senal Module $ 90
Clock Module ... s 70
Plantronics/Frederick
Colorplus ... cesseRE R 5 $ 379
Surge Suppressors (industrial quahty] S Call

* Next Day Shipping
* No Credit Card Surcharge
e Company P.O. Accepted
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the problem. We have the solution.

Toll-Free Consultation —

MODEMS SOFTWARE
Hayes Ashton Tate
Smartmodem 1200 " - - $ 509 dBase Il uwsvmmssmmss ssveRRT R TR v e O
Smartmodem 300 5 cormsmassnsesinined 0T Fox & Geller
Smartcomm communications software ....... w99 QUICKCOA® oo oo $ 179
Smartmodem-to-IBM six foot cable s s 20
Financier
Hayes Smartmodem 1200B Personal SEries ...........ccccocviiiiiieeeiiieaiiieeeseiisinnnans § 129
Internal modem includes Smartcomm |l software ...S 469 TAX SEHIBS .o S119
MicroStuf IUs
Crosstalk communications software . S 119 EasyWriter Il ... $ 205
Lifetree
PRINTERS VOIKSWIItEr ......coovovvveee 2., P ot .5 120
C.itoh Volkswriter INternational ................cccveiiiiieiieeeeinns S Call
Starwriter F10-40PU 40cps rersssresnsaresnsressad | 3D Lotus Development
Printmaster F10-55PU 55cps veeetsasane Y 1O 1-2-3 (with tutorial on disk) ..........cccoocviiniiennnn,. S Call
Epson Microsoft
MX-80 FIT, Graphtrax Il . ) . $ Call Multiplan ... . S 160
MX-100 F/T. Graphtrax Il S Call Micropro
FX-80 F/T. Graphtrax Il .S Call WordStar . ) ) 8279
RX-80 s Call WordStar/MailMerge . ey
NEC |  WordStar/MailMerge/Spelistar S k. .o
Spinwriter 3550 51895 | \ (Newest versions; 3.3)
Okidata ‘ Sorcim
Microline 83A F/T 120 cps. 132 cols 5 625 | SRPEFCICR oo e $ 160
Microline 92 160 cps, 80 cols. | Lattice
Okigraph, correspondence quality e S 495 | | C Compiler .......ccccoeii... sinavsizoncid 32D
Microline 93 F/T 160 cps. 132 cols. | Cdex
Okigraph, correspondence quality 5 795 Training for Lotus ......... I . §59
Microline 84 F/T 200 cps. 132 cols. All other training packages avaiable ... $ 59
Okigraph, correspondence quality $ 990 |
All printer cables ...... . $ 30 Wang Publication
We carry a full line of printer accessories | Rkandom House Proofreader seeseenss $ 45
‘ Central Point
MONITORS I Copy Il PC ..o TR e e $ 35
Amdek Rosesoft
Video 300 Green (Graphics card) ........................5 155 ProKey .......cocneens e S 59
Video 300 Amber (Graphics card) . S 165
Video 310 Amber ([monochrome card) s Call GAMES
(we supply cable for all Amdek monitors) Infocom
Princeton Graphics High Quality Text Games
PGS Hi Res RGB Monitor with cable .. ; s Call | Zork I, Il or 1l .
Starcross ...
usi Deadline
Pi2 Green (Graphics Card) ..o .5 155 suspended ... R e
Pi3 Amber (Graphics Card) .................... 5165 WI&ESS A
MultiDisplay Card ...... e can W0 | WINESS NeW)
(We supply cable for all USI monnors) Microsoft
FlIght SIMUIATOT ........ooooiiiiiiiiiiiieecii e $ 30
Our Policy
APPLIED COM PUTER * We accept VISA, Mastercard. Money Orders. Cerufied
Checks. Cashiers Checks. Personal Checks, Wired
Funds. ® We do not charge your card until we ship
PRODUCTS lNCI . xo surcharge at]!ded on VISA and Mastercard
% » e Aliow or pek for personal and company check
1916 Welsh Road #6, Philadelphia, PA 19115 (0 cieat »COD maxmum $500. Cash or Certtied
check on delivery ®Please use local phone number for
21 5-934_6990 order status INquines
SHIPPING (U.S). For monitors, printers, and hard disk
drives add 2% to all orders Blue label and Next Day
1 -800-2 2 3 -3 860 Arr availlable For all other tems add 54 Most orders
shipped next day.

Circle 205 on reader service card












what higher voltages if you stay well
below 1 amp). Both contacts are fully
isolated from the circuitry of the PC.
You can also use the relay inside the
PC to control another, heftier relay,
Figure 1 shows how.

The relay contacts start out open
(“off”) when the PC is turned on.
Their status can be changed using the
MOTOR statement in BASIC. Specif-
ically, the statement MOTOR N closes
the contacts if N is nonzero, and it
opens them if N is zero. N can be
any expression that evaluates to a nu-
meric value; in the simplest case,
MOTOR 1 closes the contacts and
MOTOR 0 opens them. Remember that
logical expressions evaluate to nu-
meric values (zero if false, nonzero if
true), so that for example
MOTOR A$="0N"
closes the contacts if A$ equals
“ON” and opens them otherwise.

Once set, the relay retains its posi-
tion until another MOTOR state-
ment is executed or the PC is reset or
turned off; resetting the PC or turn-
ing it off causes the contacts to open.
You can leave and reenter BASIC as
many times as you wish and run vir-
tually any kind of software without
affecting the relay.

A statement consisting of the word
MOTOR without an expression after
it causes the relay to swap states. If
the contacts are closed, they open; if
they are open, they close. Toggling is
handled by the BASIC Interpreter,
which assumes that the contacts start
out open. If you enter BASIC with
the contacts closed, your first at-
tempt to swap states will have no
effect.

The cassette motor relay can con-
trol a wide variety of external func-
tions. Using the relay alone or in
combination with a larger relay, you
can do such things as the following:

0 Make your home look lived-in
while you are away by turning lights
on and off in as complex a pattern as
you wish.

PC World

o Turn laboratory equipment on
and off for specific periods of time or
generate long pulses of accurately
controlled length.

© Control lights or other equip-
ment at the computer work station
from the keyboard.

© Control a tape recorder or a slide
projector for computer-run audiovi-
sual presentations.

0 Use the PC as part of the access
control and user logging system for
another piece of equipment.

© Key a ham radio transmitter to
send computer-generated Morse
code.

O Generate telephone dialing
pulses.

© Turn a light on or sound an
alarm at a remote location to indicate
the status of the computer.

Timer

A program that enables the PC to be
used as a timer can be as simple as
the following:

10 IF TIMES ="08:00:00" THEN MOTOR 1

20 IF TIMES = "15:00:00" THEN MOTOR 0

30 GOTO10

This sample program turns some-
thing on at 8 a.m. and off again at 3
p.m. It makes the computer repeat-
edly examine its internal clock. If the
clock reads 08:00:00, it closes the re-
lay contacts; if it reads 15:00:00, it
opens them; at other times it does
nothing. The computer checks the
clock several times each second, and
when it sees 08:00:00 or 15:00:00, it
executes the accompanying MOTOR
statement several times. Fortunately,
this duplication of readings causes no
problem—the computer is told to put
the contacts into the position that
they are already in, and so nothing
happens.

Timing an interval, as opposed to
waiting for a specific time of day, is a
bit more complicated; Listing 1
shows how it’s done. The main pro-
gram, which begins at line 100, can
be customized to give whatever tim-
ing pattern you want. Set the three
variables—HR, MN, and SC—to in-
dicate the length of the interval (in
hours, minutes, and seconds), then

put the motor relay in whatever state
you want and GOSUB 10000 to wait
out the interval. The subroutine at
line 10000 calculates the time of day
at which the interval will be over and
waits for it; that routine in turn calls
another subroutine, at line 20000,
which returns the time of day as a
number of hours instead of a charac-
ter string.

Cassette-based PCs
have become as rare as
Cadillacs without air
conditioning.

Morse Code Generator

Listing 2 shows a program that gen-
erates Morse code and outputs it ei-
ther by sounding tones in the PC’s
speaker, by closing and opening the
relay contacts, or by doing both. In
theory, the relay contacts can act as a
telegraph key; in practice, they may
be unable to handle the voltage or
current. Check the specifications of
your transmitter, and interpose a
larger relay if necessary.

Burglar Alarm

Another intriguing possibility is to
use the computer as its own burglar
alarm. Close the relay contacts when
the computer is to be left unattended
and leave them closed; then run a
program such as the following to
open them when any key is pressed.
10 REM Open relay contacts when any key

is pressed
20 MOTOR1
30 IFINKEYS="""THEN 30
40 MOTORO

The contacts will also open if the
computer is turned off or unplugged.
Hence, an alarm that sounds when
the contacts are open will protect the
computer from theft or unauthorized
use; it will, of course, also sound if

9]
]
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someone simply unplugs the cable
from the cassette port. Figure 2
shows a suitable circuit. An alarm
that sounds when the contacts are
closed is a far simpler affair: simply
use the PC relay to switch power to a
small buzzer.

Data Output

You can even use the relay as a crude
type of output port to transmit digi-
tal data to other equipment. To do
this have the equipment on the re-
ceiving end count how many times
the contacts close and/or measure
how long they stay closed. You
could, for example, transmit a string
of ones and zeros, and hence an un-
limited amount of data, by treating a

brief closure as a zero and a longer
closure as a one.

The main difficulty with such a
method is that the relay contacts do
not go cleanly and instantaneously
from open to closed; they bounce
against each other for a couple of
milliseconds, moving together and
then apart, and any attempt to count
openings and closings directly will
give inaccurate results. Figure 3

Y

+or—

12 volts DC
—or+

A

To PC
O relay O

O =

i

N

To controlled

(Cassette port pins 1 and 3)

—

12-volt DC relay, such as Radio Shack 275-247,
275-206, or 275-218; any of those will handle 3
amps at 125 VAC

The relay inside the PC will handle only low-
voltage DC at under 1 amp of current, but you
can use it to control another relay, which in
turn controls the load. Do not use automotive
relays—they draw far too much current.

Figure 1: Controlling another relay

This circuit sounds a tone whenever the PC’s relay

+ contacts are open. Parts values are not critical, but if
6 to0 9 volts <e— the capacitor across the speaker is omitted, the 5§55 may
DC ; refuse to oscillate properly. The circuit draws some cur-
rent even when it is not sounding and hence is not
3.35 = 3 3.3l=( suitable for battery operation.
7
100l=( 555 Y
100£2
2 To PC
6 o relay o
01 1 01 o o
wF nF o)
80 i

speaker

—

Figure 2: Burglar alarm
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39}

To PC

relay

(¢] o

555 high when relay

3}— TTL-level signal,

is closed;
low otherwise

=

A *“debouncer™ providing a clean TTL-level indication of
the status of the cassette motor relay. The output can be
fed to counters and the like. The maximum speed of
operation is about 30 Hz.

Figure 3: Debouncer for data output

shows a possible remedy; a circuit
whose output is a clean TTL-level
signal is free of bounce and indicates
the state of the relay accurately. Be-
cause of the time taken to open and
close the contacts, the relay is quite
slow—about 10 or 20 state changes
per second. This method is obviously
not suitable for transferring files, but
it could come in handy for control-
ling relatively simple equipment.
Sometimes the humblest parts (and
ports) of a computer can be the most
useful because of their simplicity. It
would be a pity to spend hundreds of
dollars on an interface board to en-
code your data if all you really need
is a simple on-off. Besides the cas-
sette motor relay, other underex-
ploited features of the PC include the
data lines in the cassette port, the
joystick port (very handy for data ac-
quisition), and the speaker (which
can drive tone-decoding devices or
produce single pulses). When you
want to connect a custom-built, one-
of-a-kind gadget to the PC, you may
be able to save a good bit of money
by using these neglected options in-
stead of more conventional inter-

faces. &

Michael A. Covington is a post-
doctoral fellow at the University of
Southern California, where he works
with computer applications in the
humanities.
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ADVERTISEMENT

NEW FROM RIM ELECTRONICS

MULTI-PEOPLE BOARD?

FEATURING:

*64K to 256K added memory

“Clock/Calendar with Rechargeable NICAD

*Comm1 or Comm2 Asynchronous adaptor

*Game controller

Built with the quality a business would expect, yet, designed with the family in mind
We have built this board with features that the home user most needs. Expand the
abilities of your IBM PC or compatible computer. This high quality board has socketed
memory with parity checking and gold plated edge connectors for reliable operation.

The addition of 64K memory to your 64K machine will permit you to use the latest
financial planning, word processing and Disk Operating System software. The
Clock/Calendar can be programmed to automatically set the Date and Time functions.
Never again skip over that small step and find all your programs dated 1-1-80. Control a
modem or serial printer with the Aysnchronous Communications adapter or play a
game using the joystick interface. By the way, you won't have to buy or build a special
“Y connector to use two joysticks. That interface and a 2 ft. cable for Async. is stan-
dard. Also included, software support on diskette

$235 Price includes 64K with parity, CIK/Cal
Async Comm. and Came Control with cables,
schematics, instructions and programs

$285 for 128K w/Clk, Async, Game, etc.

$335 for 192K w/Clk, Async, Game, etc.

$385 for 256K w/Clk, Async, Game, etc.

Over 400 sold to IBM, IBM employees and their families

L

Check or money order to
RIM Electronics

530 Farallon Dr

Morgan Hill, CA 95037
408-778-1286

CA residents add sales tax Please include $5 for postage Add $10 for a longer (8 1t ) cable for modem or printer con
nection Direct sales from the manufacturer Please allow 3-4 weeks to ship For more intormation send seli-
addressed stamped envelope Watch for new additions to our family of tine products

Circle 561 on reader service card
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10 ' Interval timer program (Michael A. Covington 1983)

20 '

30 Turns devices controlled by the cassette port relay

40 ' on or off for specified periods

50 '

60 ' Lines 100-9999 are the control program; modify it as

70 ' needed. Essential subroutines begin at line 10000.

80 '

90 DEFDBL A-Z

95 !

96 ' This sample program turns the controlled device on for 1 min 30
97 ' then off for 2 min 45 sec, then on for 3 minutes, then off.
98 '

100 HR = 0

110 MN = 1

120 sC = 30 Set control variables to 0 hrs 1 min 30 sec

130 MOTOR 1
140 GOSUB 10000
150 MOTOR O

Turn controlled device on
Wait out the interval
Turn device off

160 HR = O

170 MN = 2

180 SC = 45 ' Set control variables to 0 hrs 2 min 45 sec
190 GOSUB 10000 ' Wait out the interval

200 HR = 0O

210 MN = 3

220 sC =0 Set control variables to O hrs 3 min 0 sec

Turn device on
Wait out the interval
Turn device off

230 MOTOR 1
240 GOSUB 10000
250 MOTOR O

20020 T$S=TIMES

20030 THR=VAL(LEFTS$(TS$,2))

20040 TMN=VAL(MIDS$(TS,4,2))

20050 TSC=VAL(RIGHTS (TS, 2))

20060 TOD = THR + TMN/60 + TSC/3600

20200 RETURN

sec,

9990 END Quit

9995 !

9999 LI O I U I I DO B I BN R R NN N NN NN M A NN DN I N AN N N N RO N N U D D R A I N N D D DO RN AN N A N N NN R N N U N N AN D N B B N AN R AN
10000 ' SUBROUTINE -- Causes computer to wait (in a loop) for the
10010 ' duration specified by HR, MN, SC .

10020 '

10030 DUR = HR + MN/60 + SC/3600 ' convert duration to decimal hours
10040 GOSUB 20000

10050 FINISH = TOD + DUR ' compute time at which to finish

10060 WHILE TOD < FINISH

10070 GOSUB 20000 ' check time repeatedly

10080 WEND

10090 RETURN
19999IllllllllllllllllllllIlllII|llllllIllIIIlIlIIIIlII‘Ill!IIIIIIII |
20000 ' SUBROUTINE -- Get time of day (TOD) in decimal hours.

20010 ' Add 24 hours for each whole day elapsed.

20065

20070 WHILE TOD < OLDTOD ' (i.e., if date has changed since last call)
20080 TOD=TOD+24 ' (add 24 hrs. as many times as necessary)
20090 WEND

20100 OLDTOD = TOD ' (On first run, OLDTOD = 0O .)

Listing 1: Interval timer
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416
418
420
422
424
426
428
430
432
434
436
438
440
442
444
446
448
450
452
454
456
458
460
462
464
466
468
470

IBM Personal Computer Morse Code Program
Michael A. Covington
This program produces Morse code by switching

the cassette motor relay on and off.
the code can be indicated by sound from the speaker.

Initializations

DEFINT A-Z
DIM CODE(128,7)

MSTART
"t"lB”
Start-up screen

PLAY

CLS

LOCATE 10,18
LOCATE 12,18
FOR DELAY

READ

1l : MSTOP = 0
' sound,

KEY OFF

I

= 1 TO 1000

IF I<0 THEN 1000
FOR J=1 TO 7
READ CODE(I,J)

NEXT

GOTO 310
Each DATA statement contains ASCII code for the character
followed by 7 numbers:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

(contines)

65,
66,
67,
68,
69,
70,
7Y,
72
73,
74,
15,
76,
77,
78,
79,
80,
81,
82,
83,
84,
85,
86,
87,
88,
89,
90,
49,
50,
51,

52,
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codes for motor control

if used, will run in the background

: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
: REM
:REM
:REM
: REM

3 for dah,

BWNFNKXECHOMAOUWOZErHITOM@ERUOOW Y

In addition,

1 for dit,

PRINT "IBM Personal Computer Morse Code Program"
PRINT "Michael A. Covington
NEXT
Create an array with the code in it

1983"

0 for null filler.

Listing 2: Morse code generator
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472 DATA 53, 1,1,1,1,1,0,0 :REM 5

474 DATA 54, 3,1,1,1,1,0,0 :REM 6

476 DATA 55, 3,3,1,1,1,0,0 :REM 7

478 DATA 56, 3,3,3,1,1,0,0 :REM 8

480 DATA 57, 3,3,3,3,1,0,0 :REM 9

482 DATA 48, 3,3,3,3,3,0,0 :REM 0 (ASCII 48, not 58!)

484 pATA 47, 3,1,1,3,1,0,0 :REM /

486 DATA 46, 1,3,1,3,1,3,0 :REM .

488 DATA 44, 3,3,1,1,3,3,0 :REM ,

490 DATA 63, 1,1,3,3,1,1,0 :REM ?

492 DATA 45, 3,1,1,1,3,0,0 :REM -

494 DATA 58, 3,3,3,1,1,1,0 +REM :

496 DATA 59, 3,1,3,1,3,1,0 :REM ;

498 pATA 40, 3,1,3,3,1,3,0 :REM

500 DATA 41, 3,1,3,3,1,3,0 :REM ) (same)

502 pbATA 43, 1,3,1,1,1,0,0 :REM + representing AS ("Wait")

504 pATA 42, 1,3,1,3,1,0,0 :REM * representing AR ("End of message")
506 bpATA 35, 1,1,1,3,1,3,0 :REM # representing SK ("End of contact")
600 DATA -1

700 '''" If restarting, clear away leftovers of previous run

710 MOTOR 0 : SOUND 32767,0 : RESTORE

1000 ''' Start-up parameters

1005 CLS : LOCATE 20,1

1010 PRINT "Do you want to hear the generated code through the PC speaker?"
1020 INPUT YNS : YNS = LEFTS(YNS,1)

1030 IF YNS$ = "y" OR YNS$ = "Y" THEN FREQ=880 : GOTO 1060

1040 IF YN§$ = "n" OR ¥YN$ = "N" THEN FREQ=32767 : GOTO 1060

1050 PRINT "Answer YES or NO." : GOTO 1020

1060 PRINT : PRINT "Do you want to use the cassette motor relay for keying?"

1070 INPUT YN$ : YN$ = LEFTS (YNS$,1)

1075 IF YN$ = "y" OR ¥YN$ = "Y" THEN 1100
1080 IF YN$ = "n" OR YNS$ = "N" THEN MSTART = 0 : GOTO 1100
1085 PRINT "Answer YES or NO." : GOTO 1070
1100 PRINT : PRINT "Enter transmission speed (words per minute):"
1110 INPUT S! ' (floating-point)
1120 TIMEUNIT = 2000/s!
1150 CLS
1160 PRINT "The following characters are supported:"
1170 PRINT
1172 FOR I=1 TO 128
1174 IF CODE(I,1)>0 THEN PRINT CHRS(I);
1176 NEXT
1180 PRINT : PRINT : PRINT
1200 PRINT "The following characters have special meanings:"
1210 PRINT " "
1220 PRINT "+ for AS ('Wait')"
1230 PRINT " t
1240 PRINT "* for AR ('End of message')"
1250 PRINT " "
1260 PRINT "# for SK ('End of contact')"
1270 PRINT
1280 PRINT "Unsupported characters are ignored and are not echoed"
1290 PRINT "as the message is sent."
1295 C = CSRLIN : LOCATE 25,1 : COLOR 0,7
1300 PRINT ".END . RESTART + Wait * End msg # End contact";
1310 LOCATE C+1,1 : COLOR 7,0
1320 PRINT "Type .END to end the program, .RESTART to restart it."
1330 PRINT:PRINT "Type one line in response to each question mark:"
(continues)
Listing 2 (continued)
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The best reason
to choose mbp COBOL
for your IBM/PC.

GIBSON MIX Beﬁéhmark Results

Calculated S-Profile .
(Representative COBOL statement mix,)

‘Execution time ratio
mbp Level I**  Microsoft***  R-M****
COBOL COBOL COBOL  COBOL
100, .0 dog 618 826
° °

The Gibson Mix Benchmark Results
chart just about says it all, doesn't it?

Compared with COBOL interpreters,
mbp’s COBOL Compiler executes pro-
grams at least four times faster. With mbp
on your IBM/PC* applications that used
to take four hours now take one.

Why? Because interpreters translate
and execute a program one statement at
atime, every time the program runs.

By comparison, mbp's COBOL Com-
piler generates machine language object
code, so the entire program is translated

mbp COBOL:
4 times faster.

only once. It then can be executed as
often as you want in a fast single step—with no retranslation.

Develop programs faster.

Bechtel, Chase, Citicorp, Connecticut Mutual, Sikorsky—
companies that make their own comparative evaluations—
chose mbp. Certainly faster running speed was important to
them, but that wasn’t the only reason for the choice.

Here's a Connecticut Mutual spokesperson’s comment:

“...It took us approximately 5% the time to convert
(COBOL) programs from the mainframe computer to mbp
as it did to convert them to Microsoft's COBOL..”

Put another way, mbp saved 95% of the conversion time.

mbp: the complete COBOL.

GSA certified to ANSI '74 Level II; a sophisticated Screen
Management System (SMS) and an Interactive Symbolic De-Bug
Package included standard; Multi-Keyed ISAM Structure: listing
options allow source & object code, map & cross-reference
checking; mbp has them all and much more.

After you compare mbp's advantages, compare it’s price:
$500. Convinced?

128K system with hard disk required. *IBM/PC is an IBM TM:
**Level 11 is a Micro Focus TM; ***A Microsoft TM: ****A Ryan-McFarland TM.
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4 times faster. $500.

Please send me complete mbp COBOL information and
performance data with Gibson Mix results.

NAME

COMPANY

ADDRESS

Iy - STATE zIp

PHONE

mbp Software & Systems Technology, Inc.
7700 Edgewater Drive, Suite 360
Oakland, CA 94621

Phone 415/632-1555

®
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Circle 100 on reader service card
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AII Products are Factory( Fresh and Guaranteed!

Hardware RETAIL
& Peripherals PRICE
AST Research MegaPlus 64K .........83¢ 395.00
64K Ramchip Sets .. vvveveennvnnenn.. 100.00
Anchor Automation Mark VI Modemi . .... 279.00
CDC 940 ‘1 320K Disk Drive ............ 525.00
Davong 1( 1p HI' rnal Hard Disk .....239500

...699.00
...599.00
: ...499.00
ad Tnu(" Tm‘rl ...12495

Microsoft® The Mouse™ ........ ...195.00
Nicrosoft® 64K SystemCard™ ...385.00
Piantronics ColorPlus ................. 485,00
Panasonic 1/2 Height 320K Drive ...... 395.00
Printers (Epson, Okl NEC. Daisywriter,

Diablo, TTX. Others) ....vovvevnninn...
Princeton Graphics HX-12 Monttor ........ 680.00
Quadram Quadink........c.covvevnen.n. 680.00

Seatlle RAM +3 Card ...
Seatlle 8087 Package .........

...295.00
..395.00

Tandon TM100-2 320K Drive. ... ...500.00
Diskettes - 3M. Dysan. Others ...........
Software
Alpha Data Base Manager Il .......... $295.00
Ashton Tate dBase ll........oovvvnen. 700.00
Friday! . oooviiiii i 295.00
Financial PIanner ....ceeessveevsoass 700.00
Bottom Line Strategist ............... 400.00
BPI Personal Accounting .............. 195.00
Continental UltraFile .................. 195.00
Home Accountant Plus .............. 150.00
FCM i 125.00
DesignWare Spellicopter............... 39.95
Digital Research CP/M 86 ............. 65.00
Concurrent CP/M86 ...cvvvvnnnn... 350.00
Eagle Money Decisions Pac............ 399.00

MICRO

FLASH

$§279.95
64.00
199.95
259.95
1774.95
498.95
478.95
398.95
98.95
139.95
268.95
379.95
239.95

$CALLS
538.95
498.95
229.95
309.95
249.95

SCALLS

$219.95
398.95
198.95
398.95
298.95
146.95
124.95
84.95
93.95
29.95
44.95
278.95
298.95

(outside California)

RETAIL MICRO

Software Continued PRICE  FLASH
Financier Personal Seres.......o.vuen. 195.00 158.95
Fox & Geller QUICKCQDE ............. 29500 189.95
o[ 1 N 99.00 74.95
AGraph oo e 295.00 189.95
Innovative Fast Graphs .......ovvvnnnnn 295.00 221.95
TIM I e ieneaeas 495.00 371.95
Lifetree Volkswiter. .....ccovvvvnnnnnnns 195.00 123.95
Volkswniter International ....... T e 225.00 179.95
Volkswriter Deluxe ..........cocennn SCALLS
Link Systems DataFax................. 238.95
MicroProWordStar. ......ovvvinin... 248.95
INfOStar «oveeee e 5 248.95
WordStar Professionai . ... 389.95
Mult '\:r Ward™ . s vomi s ios s svmi 27020 500 278.95
Multi-Tool Word with The Mouse™.. ... 1% 00 348.95
Multiplan MS—DOS™............o..t 275.00 165.95
Multi-Tool Financial Statement™ . ..... 10000 76.95
Multi-Tooi Budgel Analysis™.......... 15000 115.95
an Inte ';)(".( DF iicvis § H1a9 RO B S ¢ 35000 244.95

...395.00 276.95
...600.00 418.95
...500.00 349.95
...350.00 244.95
...750.00 524.95
...350.00 244.95
..150.00 128.95
... 1500 64.95
...285.00 228.95
...195.00 158.95
...299.00 229.95
...10000 84.95

.140.00 104.95

Pnsu\( ompiler .
Cobol Compiler ..
Fortran Compller ..
Oasis The Word Plus
RoseSoft Prokey .......
Scitor Project Scheduler
Sorcim SuperCalc 1. ...
‘;w‘t*arw Arts TK' S

89.95

140 99.95

...14000 99.95

SoftWirs: Syst | 1€ . ves » 35 00 326.95
Stonc:sare DB Mast + Agvant e Vers |, 59500 416.95

~To order call:

For price quotes, I»ﬂfOl'mailOI'l, technical

support, a;n;d-:Oa

Ilfomia orders call:

Low Prices . Lightning Service!

YOU know that Micro Flash is not just a
“flash in the pan".. We are the same
company that you smart corporate buyers
have been finding in the back of the book
for the last two years! YOU have helped us
to build our reputation. YOU know that
Micro Flash Computer Systems has provided
excellent customer service, fast delivery of
your orders, and knowledgeable consultation
and technical support when you needed it.
Don't you think it's time that others knew?
To order from Micro Flash, simply call one
of our order lines and charge it to your

MasterCard or VISA. We add no credit card
surcharge! (We also accept purchase or-
ders from qualified institutions. Call our
credit manager.) You pay a flat $6.00 per
order for shipping, handling and insurance,
with the exception of printers and monitors.
UPS 2nd Day Air Service is just $3.00 more.
Our local customers can will-call their
orders at our new Concord offices. We
welcome mail orders accompanied by Cer-
tified or Cashier's checks. Micro Flash
Computer Systems has made it simple for
YOU to do business with us!

M COMPUTER SYSTEMS H

1110 Burnett Avenue, Suite K Concord, CA 94520

Circle 108 on reader service card [N
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Hands On: Languages

p Is for Portable

Develop and run programs on your favorite
computer and have them operate on other systems

without modification.

John Stephenson

The p-System presents a consistent
and straightforward interface for PC
programmers, one that is indepen-
dent of hardware. Supporting a
pseudo-machine, or p-machine, and
emulating it on a host system is the
key to the p-System’s hardware inde-
pendence. Emulation is accomplished
by translating the p-machine codes
into codes understood by the host
processor during program execution.
[n the case of the IBM PC, p-machine
codes are translated into 8088 pro-
cessor codes.

P-System compatibility is based on
the fact that as manufacturers release
new super chips, only part of the p-
machine translator needs updating.
All p-machine software previously
developed within other chip environ-
ments will execute in the new en-
vironment. Some chips that presently
have functioning p-code translators
are the 6502, Z80, 68000, and 9900.

While the p-code can execute in
different environments, the code’s
portability does not always extend to
data files. Problems occur when files
are moved from machine-based pro-
cessors that represent data by placing
the most significant byte last, such as
the IBM’s 8088, to processors that
represent data by placing the most
significant byte first, like Sage’s
68000. Other limitations extend to p-
Systems configured not to support
real numbers, two-word real num-
bers, or four-word real numbers. The
portability of the p-System, despite
these boundaries, is remarkable.

PC World

The complete UCSD p-System con-
sists of filer, editor, compilers, as-
semblers, linker, and debugger. All
are accessed via single keystrokes in
response to a command line. (see
Table 1 for a list of p-system com-
mands and their functions.)

Filer

The filer allows commands for dat-
ing, verifying, cataloging, saving,
reading, moving, and deleting disk
files. The commands also enable you
to list available devices, such as a
printer or a remote input/output line.

These devices, referred to as volumes,
may be either block structured (capa-
ble of storing files and directories) or
unstructured (capable of producing a
stream of data). Volumes can be re-
ferred to by number or name, fol-
lowed by a colon, as shown in Table
2

Subsidiary volumes provide two
levels of directory hierarchy to facili-
tate efficient use of large-capacity
devices such as hard disk drives.
Subsidiary volumes are virtual disk
images that reside within regular p-
System files. Virtual disk file names

Command Use

Transfer Move files, print files, copy disks

Make Reserve space on disks and create .SVOLs
Change Change file and disk names

Remove File deletion

Krunch Contiguous space consolidation

Zero Clear entire disk directory

Get Designate a work file

Save Save a work file under permanent name
New Clear work file

What Show status of work file

Volumes List devices on-line

List List device directory

Extended list List device directory with all attributes
Bad block Check media for damaged blocks
Xamine Repair damaged blocks

Prefix Set default disk drive

Date Change system date

Quit Return to main system command line
Online Mount/dismount subsidiary volumes

Table 1: Filer Command Options
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end with the suffix SVOL so the p-
System can recognize their special
structure. Table 3 lists the p-System
file name suffixes. The Make com-
mand creates subsidiary volumes,
while the filer’s Online command
mounts or unmounts them. Total on-
line storage accessible to the p-System
exceeds 1.7 billion bytes.

Editors

The p-System has both line and full-
screen editors that are used to pre-
pare documents and program source
code for submission to the appropri-
ate compiler.

YALOE (Yet Another Line-Ori-
ented Editor) was designed for sys-
tems without flexible screen
terminals, specifically for DEC’s RT
11 system. YALOE was included with
the p-System mainly for historical
purposes.

In the screen-oriented editor, the
Set Environment command allows
parameters, such as auto-indent, left
margin, and right margin, to be con-
figured to your specifications. Known
simply as the editor, this is a power-
ful tool. The screen is a window into
a text file that typically displays the
editor’s prompt line followed by 23
lines of text. For the most part, what
you see is what you get. The cursor
shows the user’s precise place within
the file, and the screen shows the part
of the file surrounding the cursor. All
action takes place at the cursor
position.

Some parts of the p-System assume
a work file—a scratch-pad area for
keeping unnamed material. This
transient file is named SYSTEM.
WRK.TEXT on the root disk vol-
ume, which is the default disk. When
summoned, the editor searches for
this file immediately. If found, the
first page is displayed and the editor
waits for further instructions. Other-
wise, you are asked to specify a file
for display. When quitting the editor,
you may elect to Update the work file
or Write to a specific file. People new

238

Volume Number Volume Name Description

#0: Not used

#1: console: Screen/keyboard with echo
#2: systerm: Screen/keyboard without echo
#3: Not used

#4: <disk name>: Root or boot disk

#5: <disk name>: Second disk drive

#6: printer: Line printer

#7: remin: Remote port as input port
#8: remout: Remote port as output port
#9:—#12: <disk name>: Other disk drives
#13:—#127: <disk name>: Subsidiary or virtual disks
#128:—#256: <special name>: User-specified

Table 2: Device References

(no suffix)

Suffix Description

TEXT Human readable text formatted for the p-System editors
.BACK

.CODE Executable p-code or machine code

.DATA Data in user-specified format, typically random access

An unmovable file covering a physically damaged area

.FOTO Graphic screen image
.BAD

of the disk
.SVOL Virtual disk image

Table 3: File Name Suffixes

to the p-System find the optional au-
tomatic maintenance of their work
file convenient.

Some commands in the editor im-
mediately perform a function when
summoned, while others lead to a
sublevel of commands. This is typical
and consistent throughout the p-Sys-
tem. Many commands permit a re-
peat parameter. Typing 9 followed by
CursorDown, for instance, drops the
cursor nine lines and readjusts the
window accordingly. The cursor pad,
Space, Tab, Backspace, and ENTER
keys all manipulate the cursor to any
position on the screen. The ‘<’ and

> keys set default direction to back-
ward or forward.

The Find and Replace commands
are especially useful and flexible and
can search for target strings as liter-
als (which may occur anywhere) or as
tokens (isolated occurrences). This
latter mode prevents inadvertent rec-
ognition of identical letter sequences
within other words. The Replace
command allows a verify parameter,
which is useful when passing a repeat
factor of /’, meaning “all instances,”
because as the editor processes the
entire file, it also allows you to check
for any mistakes. The Exchange com-
mand is related to the Replace com-
mand and allows character-by-
character replacement of the text at
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Command Description
Adjust Change indentation of lines left, right, or center
Copy
Buffer Copy contents of temporary buffer to screen
File Insert contents of file at cursor position
Delete Remove characters and/or lines
Find Locate literal or token
Insert Enter characters into file
Jump
Beginning Position cursor at beginning of file
End Position cursor at end of file
Marker Position cursor at preset marker in file
Kolumn Use arrow keys to adjust parts of lines
Margin Realign paragraph within preset margins
Page Move one screen in preset direction
Quit
Update Modify SYSTEM.WRK.TEXT and leave editor
Exit Leave editor without modifying any disk files
Return Return to editor prompt line
Write Modify specific file
Replace Change target string with designated string
Set
Environment Change margins, indentation, autofill, etc.
Marker Preset a logically named marker in the file
Verify Center the cursor and redisplay the window
Exchange Replace characters at cursor position with the
character typed
Zap Delete user-specified text and readjust page
format

Table 4: Editor Commands

the cursor position. This is similar to
erasing and correcting in a single op-
eration. A summary of the various
editor commands can be found in
Table 4.

Compilers

Compilers are specialized translators
that read a source language and pro-
duce object code. The object code is
stored in a .CODE file for use at ex-

PC World

ecution time. In the p-System all
compilers produce p-code, which is
subsequently translated during execu-
tion by an interpreter that can pro-
duce the machine instructions of the
host processor. On the IBM PC a
stream of p-code instructions is read
and a stream of 8088 instructions is
produced, but not necessarily on a
one-for-one basis.

Three compilers are available with
the p-System, with each producing p-
code object files but reading different

The p-System
Environment

Initially designed as a program
development system at the Univer-
sity of California at San Diego,
the UCSD p-System was found to
have a variety of uses, such as
supporting the Pascal program-
ming language on microcompu-
ters. Collected software
components—saved as files on
disks—form the p-System. In
1979 SofTech Microsystems of
San Diego presented the p-System
as a commercially available prod-
uct with the original design im-
plementations remaining intact: a
simple menu-driven operating sys-
tem, a relatively small amount of
main memory, an interactive ter-
minal (a CRT), and low-capacity
on-line storage media (floppy
disks).

The p-System’s high-level lan-
guages (Pascal, FORTRAN, and
BASIC) are compiled to an inter-
mediate language called p-code,
which is machine code for an ide-
alized “p-machine.” To work
propeny this p-machine must be
emulated by the host processor.
This emulation may be performed
by an interpreter that processes
operations at runtime, by per-
forming a translation prior to
runtime by a code generator, or
through hardware implementa-
tion that executes p-code directly.
The interpreter is the method
used by most current installations.

For the IBM Personal Com-
puter the p-System is fully sup-
ported by IBM, which has leased
the license for the product from
SofTech Microsystems. There are
over 400 software products run-
ning in the p-System environment.
SofTech publishes a biannual cata-
log of p-System products for $5.
Contact SofTech Microsystems,
9494 Black Mountain Rd., San
Diego, CA 92126, 619/451-1230.
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PROGRAM SortPrint;
CONST

TYPE

VAR

BEGIN {SortPrint}
END.

{ <--- program name }
{ <-—- section for global constants }
{ <=—- section for data definition }
{ <-—- section for global variable }
{ allocation }
{ <--- support routine. Can have as }
{ many as required. Each may contain }
{ its own support procedures as well }
{ <-——- statement of main program }
{ algorithm here. }

Listing 1: General Program Skeleton

BEGIN
END;

BEGIN
END;

PROCEDURE SortFile;
{ Sort text lines in
BEGIN

END;

PROCEDURE PrintFile;

BEGIN
END;

FUNCTION FileAvailableForProcessing :
{ Return true if file available otherwise false.

PROCEDURE InitializeProgram;
{ Set up global variables. }

boolean;

ram. }

{ Send text lines to printer in sorted order. }

Set FileName. }

Listing 3: Procedure and Function Additions

source languages. The most fre-
quently used is the Pascal compiler,
the compiler that understands UCSD
Pascal. The other two read BASIC
and FORTRAN.

P-code interpretation is more effi-
cient than direct translation of
BASIC, which means that p-code ex-
ecution time is dramatically faster.
Because the executable .CODE files
are separate and distinct from the
.-TEXT source files, a run-time system
occupies much less disk space. The
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necessity of invoking the appropriate
compiler during program develop-
ment each time changes are made to
your source file may take some get-
ting used to. The simple RUN com-
mand used after making alterations
to BASIC code is not available to p-
System users. Careful typing is
advised.

The p-System program develop-
ment process involves entering your
program in one of the three source
languages. The .TEXT file created by
the editor is then compiled. If the
compilation fails, you're shown
where the language syntax error oc-
curred. To correct the mistake, the

editor is again summoned. If the
compilation is successful, object
.CODE is produced.

The object file is executed from the
main p-System command line in
much the same way as RUN in
BASIC initiates a program. If the pro-
gram doesn’t run as expected, a run-
time (logical) error is uncovered. You
then have to go back to the editor or
to your flowcharts to find the error.
Once the program executes correctly,
you're done.

The p-System compilers support
compile-time options, specially
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BEGIN {SortPrint}
InitializeProgram;

BEGIN
MARK (Treespace) ;
SortFile;
PrintFile;
RELEASE (TreeSpace) ;
END;

WRITELN ('Bye!');

END.

WHILE (FileAvailableForProcessing) DO

Listing 2: Main Program

TYPE
TextPointer=
TextRecord=
left,
right
contents
end;

TreeSpace
Root
FileName
TextFile
SortedOutput

“TextRecord;
record

e er ae es e

TextPointer;
string:;

“INTEGER;
TextPointer;
STRING;
TEXT ;
INTERACTIVE;

Listing 4: Global Data Structures

marked instructions, often called
switches, that control how the com-
piler operates. The Pascal compiler
has the ‘[+/-’ switch. When set to ‘-’
the compiler stops the program from
inserting an error message to halt the
program if an /O operation isn’t
completed properly during execution.
This allows the programmer to take
responsibility for /O error checking,
such as notifying the user that a disk
is write protected.

Assemblers and Linkers

The p-System comes with assemblers
and cross assemblers that are used to
prepare stand-alone machine lan-
guage code and machine language
routines for integration into p-code
routines. If a program is written in a
high-level language and compiled

PCWorld

into p-code for portability but con-
tains a time-critical machine lan-
guage routine specific to an
individual machine’s hardware, an
environmental move of that program
entails only the recoding of the iso-
lated machine language routine using
a new assembler. This characteristic
is common to communications sys-
tems. P-system assemblers operate
like p-System compilers; they trans-
late assembly language .TEXT files
prepared with the editor into ma-
chine language .CODE files.

The linker is needed to combine
external assembly language routines
with p-code files produced from
high-level languages. The linker reads
in the .CODE files produced by the
assembler and the compiler and emits
a .CODE file containing the com-
bined routines with resolved
references.

SALES
100

MILLION

$49.95

o Statistical Software for IBM PC Computers

1970 1980
STATPLAN isa comprehensive statis-
tical analysis and planning package
for microcomputers available ata frac-
tion of the cost of similar programs.

Thisisanideal package for business
planning, research and professional
analysis and personal use. It is ideal
for forecasting time series, determin-
ing statistical relationships among
variables and projecting or graphing
VisiCalc files (it can read and write
VisiCalc files).

STATPLAN is easy to use; no com-
puter experience is necessary. It is
menu driven and self-explanatory. It
is accompanied by a user’s manual
that will walk the user through the
functions and many applications of
STATPLAN.

The system features a complement
of statistical, forecasting, data base
and graphics capabilities contained in
the following modules:

Data Manipulation

+ Data entry, editing, listing

+ Data transformation and creation

Graphics for Data Examination

+ Cross plots

* Frequency charts

* Graphs of predicted, forecasted

and actual data

* Time series plots

* Overlays of several series on the

same chart

Model Development and

Hypothesis Testing

* Multiple regression analysis

+ Correlation analysis

+ ANOVA

* Residual analysis

+ Basis statistics: mean, standard
deviation, maximum and mini-
mum values

Time Series

+ Seasonality

*+ Auto correlation

» Moving averages

Forecasting

+ Curve fitting

* Projections from regression
models

THE FUTURES GROUP
76 Eastern Boulevard
Glastonbury, Connecticut 06033
(203) 633-3507
IBM PCis a trademark of IBM Corp.
VisiCalc is a trademark of VisiCorp.
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Hands On

BEGIN
Root:=nil;
Page(output);
WRITELN;

PAGE (SortedOutput);
END;

VAR

BEGIN
END;

BEGIN
END;
FUNCTION IOstate :
BEGIN
END;
BEGIN
REPEAT
GetFileName;
UNTIL (OpenedOkay) ;
END;
PROCEDURE SortFile;
VAR

column:

FUNCTION FileAvailableForProcessing :
{ Return true if file available otherwise false.

PROCEDURE InitializeProgram;
{ set up global variables. }

REWRITE (SortedOutput, 'PRINTER:');

boolean;

OpenedOkay: boolean;

PROCEDURE GetFileName;

‘PROCEDURE UserQuits;

INTEGER;

IF LENGTH(FileName)<1l THEN UserQuits
ELSE OpenedOkay:=(IOstate=0);

FileAvailableForProcessing:=TRUE;

{ Ssort text lines in ram. }

S: STRING:;
INTEGER;

WRITELN ('Welcome to SortPrint [1.0] - Copr. John Stephenson 1983');

Set FileName. }

Listing 5: Final Levels

Debugger

The symbolic debugger has been sta-
bilized and enhanced in p-System ver-
sion IV.1. This is a diagnostic tool for
analyzing gritty problems during
program execution. Memory may be
displayed and altered, p-code may be
single stepped, and stack pointer
chains may be displayed and tra-
versed. The debugger is a low-level
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tool to be used carefully; it is not for
the faint of heart. The debugger can
set, remove, and list breakpoints;
view text files; list registers; print p-
code mnemonics; and interact with
the performance monitor—all during
program execution.

Utilities

Utilities, such as Compare and Patch,
are included in the p-System. A de-
scription of a few of these utilities
follows.

Copydupdir and Markdupdir man-
age duplicate directories on disks;
using them costs a few blocks of disk
space but is excellent insurance
against disaster. For those who ne-
glect to take advantage of these two
utilities at the appropriate time, the
utility Recover attempts to recon-
struct a disk directory by analyzing
the disk’s contents.

The utility NCG, for Native Code
Generator, converts selected parts of
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PROCEDURE InitSortFile;
BEGIN
END;

PROCEDURE Insert (var where:TextPointer;
var what:string);

BEGIN
END;

PROCEDURE ScreenFeedback;

BEGIN
END;

BEGIN
InitSortFile;
READLN (TextFile,s);

WHILE NOT(EOF(TextFile)) DO

BEGIN
IF NOT(LENGTH(s)<1)
BEGIN
Insert (Root,s);
ScreenFeedback:;
END;
READLN (TextFile,s);
END;
WRITELN ;
END;

PROCEDURE PrintFile;

{ It's not a null line } THEN

{ Send text lines to printer in sorted order. }

PROCEDURE PrintNext (p:TextPointer);

BEGIN
END;

BEGIN

WRITELN ('Printing ', FileName):;

PrintNext (Root);
WRITELN;
END;

p-code files into native (machine)
code. This utility sacrifices por-
tability for speed. The program can
be beneficial when many iterative cal-
culations occur during single pro-
cedures, but it is often not worth the
delay.

Patch is the byte-dump/disk-block
editor. Disk blocks can be displayed
in hex or ASCII form and altered as
desired. Compare determines the
subtle differences between similar
source files.

PC World

PCDOS allows transfer of files
from PC-DOS version 1.10 to p-Sys-
tem disks. Turnkey controls disk for-
matting and various IBM PC-specific
hardware configuration details, such
as serial line characteristics and
graphic defaults.

A Glance at Pascal

UCSD Pascal is the primary language
of the p-System. Pascal is a block-
structured, procedure-oriented lan-

guage that encourages top-down de-
sign. This type of design contributes
toward the successful management of
large programming projects. Pascal is
modular, has readable syntax, and is
more formal than BASIC or FOR-
TRAN. As a result, it is much more
maintainable. Anyone who has tried
to repair or modify someone else’s
programs, or even one’s own old pro-



Hands On

PROGRAM SortPrint;

TYPE

VAR

TextPointer= “TextRecord;
TextRecord= record

left,

right : TextPointer;

contents: string;

end;
TreeSpace : "INTEGER;
Root : TextPointer;
FileName : String:;
TextFile : Text;
TextLine : TextRecord;
SortedOutput : Interactive;

PROCEDURE InitializeProgram;
{ Set up global variables. }
BEGIN

Root:=nil;

Page(output);

WRITELN ('Welcome to SortPrint [1.0] - Copr. John Stephenson 1983'):

WRITELN;

REWRITE (SortedoOutput, 'PRINTER:');
PAGE (SortedOutput) ;

END;

FUNCTION FileAvailableForProcessing : boolean;

{ Return true if file available otherwise false. Set FileName. }

VAR
OpenedOkay: boolean;
PROCEDURE GetFileName;
BEGIN
WRITELN ;

WRITE ('Enter EXACT FULL FILE NAME To Sort or <cr> to quit: ');

READLN (FileName);
END;

PROCEDURE UserQuits;

BEGIN
FileAvailableForProcessing:=FALSE;
EXIT(FileAvailableForProcessing);
END;

FUNCTION IOstate : INTEGER;

VAR
I0: INTEGER;
BEGIN
{s1-}
CLOSE (TextFile);

RESET (TextFile, FileName) ;

{$1+])
IO:=ioresult;
IF(IO0<>0) THEN
WRITELN( 'Reset ',FileName,' failed on I/O error
IOstate:=10;
END;

.IIO):'

Listing 6: Complete Program
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{continues)

BEGIN
REPEAT
GetFileName;
IF LENGTH(FileName)<l THEN UserQuits
ELSE OpenedOkay:=(IOstate=0);
UNTIL (OpenedOkay) ;
FileAvailableForProcessing:=TRUE;
END;

PROCEDURE SortFile;
{ Sort text lines in ram. }
VAR '
S: STRING;
column: INTEGER;

PROCEDURE InitSortFile;
BEGIN

WRITELN( 'Reading / sorting file --> ', FileName);

column:=1;
END;

PROCEDURE Insert (var where:TextPointer;
var what:string);
BEGIN
IF where=nil THEN
BEGIN
NEW (where);
where”.left:=nil;
where”.right:=nil;
where”.contents:=what;
END
ELSE

IF (what<where”.contents) then Insert(where”.left,what)

ELSE Insert(where”.right,what);
END;

PROCEDURE ScreenFeedback;

CONST

MaxColumn = 32;
BEGIN
WRITE ('.');

column:=column+l;
IF column=MaxColumn THEN

BEGIN column:=1; writeln END;
END;

BEGIN
InitSortFile;

READLN (TextFile,s);
WHILE NOT (EOF (TextFile)) DO
BEGIN

IF NOT(LENGTH(s)<1) { It's not a null line } THEN

BEGIN
Insert (Root,s);
ScreenFeedback;
END;
READLN (TextFile,s);
END;

PC World
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Hands On

WRITELN ;
END;

BEGIN

BEGIN

END;
END;

BEGIN
WRITELN ;
END;

BEGIN {SortPrint}
InitializeProgram;

BEGIN

SortFile;
PrintFile;

END;
WRITELN ('Bye!');
END.

WRITELN ('Printing
PrintNext (Root) ;

WHILE (FileAvailableForProcessing)

MARK(Treespace);

PROCEDURE PrintFile;
{ Send text lines to

PROCEDURE PrintNext (p:TextPointer);:;
{ Traverse a binary tree in order with recursive calls. }

IF (p<>nil) THEN
PrintNext(p~.left):

Writeln(SortedOutput,p”.contents):;
PrintNext(p~.right);

', FileName) ;

DO

RELEASE (TreeSpace) ;

printer in sorted order.

}

Listing 6: Complete Program (continued)

grams, will appreciate the need for
maintainable systems.

A Pascal program consists of head-
ing, constant and type definitions,
variable allocations, and support pro-
cedures and functions, all followed
by the main program. As each level
of support procedure and function is
added, further levels of detail for
solving an application are defined.
Thus, a complex program is broken
down into smaller and more manage-
able problems until the solution
seems trivial.

To illustrate this process, a pro-
gram to alphabetize and print the

contents of small . TEXT files utiliz-
ing a binary tree structure is shown
in Listings 1 through 5. Initially, the
editor is summoned and the Insert
mode is invoked. The general skel-
eton is typed in (Listing 1), followed
by insertion of the main program
(Listing 2). The procedure and func-
tion stubs needed by the main al-
gorithm are entered (Listing 3), and
the global data structures, which
support the main algorithm, are filled
in (Listing 4). Notice that no special
Const information is required, so
that reserved word is Deleted.

The file is saved to disk and sub-
mitted to the Pascal compiler. Hope-
fully, no syntax errors are detected.
The .CODE file produced may be ex-
ecuted, bur it will do nothing because

the support functions and procedures
are still empty. The next level (Listing
4) should now be filled in. The final
step is shown in Listing 3, and the
complete program is shown in

Listing 6.

Program SortPrint should run suc-
cessfully, and your introduction to
the p-System has, hopefully,
whetted your appetite for more
knowledge. &

John Stephenson owns a computer
consulting business in the New York
metropolitan area.
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MOUNTAIN COMPUTER HARD DISK.

1. Is Fully Plug Compatible with IBM's XT.*
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such as PC NET/* Ether Series,” and Omninet”
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must deal with the manufacturer directly if the customer finds any false claims made by the
manufacturer. All Advertised products are from our resent stock and subject to availability.

TERMS AND CONDITIONS

All goods are shipped U.PS. surface unless otherwise authorized by customer, Add 2% of
price, or minimum of $3.00 for shipping. We do not ship C.O.D. Please allow one to two
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£ Hands On: Programming

Getting Started with an 8087

Intel’s 8087 proves that two chips can be

better than one.

Walter Cooke

If you were ever curious enough to
pull the cover off your PC and nose
around, you might have wondered
why there is an empty socket next

to the 8088 processor. This socket is
the designated landing pad for what
IBM manuals vaguely refer to as a
“coprocessor.” It didn’t take long to
figure out that the intended occupant
was Intel’s high-speed 8087 Numeric
Data Processor. But why add another
processor when the 8088 is capable
of math operations?

The 8087 is a specialized pro-
cessor that quickly handles the com-
putational chores that the 8088
labors over, thus freeing the 8088 for
control functions. But the 8087 can-
not perform control functions for it-
self or work without the presence of
the 8088. The two microprocessors
operate symbiotically, doing more to-
gether than either can do alone.

Since IBM’s announcement of its
support for the 8087, a number of
rash claims have been made about its
performance. Although the 8087 is
fast, consider what it can and cannot
do for you before you rush out to buy
one.

256

Pinning It Down

The package that | brought home
from my local computer store is from
Seattle Computer. It contains a three-
page installation pamphlet, a 5§ MHz
Intel 8087 chip, a disk with 8087
macros for the Microsoft Macro-86
Assembler, and a copy of Intel’s 8087
Software Support Library Reference
Manual.

The 8087 far outstrips
the 8088 in real num-
ber calculations of all

kinds.

The 40-pin 8087 chip is not the
easiest object to maneuver into the
tight quarters on the IBM PC system
board. Wiggling a chip into a barely
visible socket underneath your shak-
ing fingers while you wonder how
many pins are snapping off is not an
activity I would recommend. As you
gently push it into its socket, the
8087 emits squeaks and groans—not
the most reassuring sounds to hear
emanating from your PC. Not only
that, the instructions tell you to re-

move the chip to make sure you did
not bend any pins. Such a maneuver
gives you an opportunity to bend the
pins you missed the first time.

If you are purchasing an 8087
from an authorized IBM dealer, it is
probably a good idea to save yourself
the trouble and let them install the
chip. If you must install the chip
yourself, follow the usual precautions
for handling integrated circuit chips.
Any source of static electricity can
destroy the chip while you are han-
dling it. Leave the chip in its antistat-
ic case until you are ready to install
it. Avoid wearing polyester clothing,
but make sure to wear rubber-soled
shoes. Also, don’t handle any plastic,
vinyl, or Styrofoam while working
with the 8087. Make sure you are
well grounded by wrapping some
wire around your wrist and securing
the end of the wire to a pipe or a
doorknob.

The rest of the installation is
straightforward. Removing circuit
boards from the slots next to the
8087 socket may be helpful, provid-
ing you with some extra finger space
during the installation procedure.
The only modification to the PC itself
is to turn DIP switch 2 on the moth-
erboard from on to off. If the 8087
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is later removed from the PC, the
switch must be returned to its origi-
nal on position.

Testing the 8087

Later, I turned on my PC and ran the
8087 demonstration program in-
cluded on the disk. Saying that the
8087 is fast is a gross understate-
ment. Square roots and quadratic
equations are child’s play for the
8087, and the answers, accurate to 17
digits, are displayed as fast as you can
hit the <Enter> key.

The disk also includes a library
called 8087.MAC, which holds all
the assembly language instructions
necessary for the 8087’s operation
with the 8088. But a single assembly
language instruction is usually insuf-
ficient to direct the 8087 in a task, so
they are grouped together in various
macros. Each macro can be named
with a single word, called a
mnemonic, and used when needed
throughout the assembly language
program. The macros extend the as-
sembler to include the 8087 opera-
tion codes such as FCOMPP, for
floating-point compare and pop, and
FPTAN, for floating-point partial
tangent (see Table 1).

The macros work with the stan-
dard Macro Assembler sold by IBM
and are entered into an assembly lan-
guage program on the first line of
code using an INCLUDE 8087.MAC
command. With the aid of the macro
library, the 8087 performs 77 differ-
ent mathematical, store, and control
functions out of a total repertoire of
146 machine instructions.

Coming to Terms

The advantage of using the 8087 in a
PC involves three crucial factors: pre-
cision, range, and speed. Until the in-
troduction of 16-bit microcomputers,
performing complex mathematics on
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a personal computer was difficult.
Eight-bit computers were limited by
the size of numbers they could han-
dle, but current 16-bit computers like
the PC routinely manipulate numbers
up to 32 bits long. These are referred
to as double-precision numbers be-
cause they take up 2 bytes of mem-

. ory, compared with regular, single-

precision numbers that fit into 16
bits, or 1 byte. In a 32-bit double-pre-
cision number, 17 digits of precision
are possible, with values ranging
from 10%% to 103%. These are “real”
numbers since they have a decimal
point and a fractional component.

Square roots and qua-
dratic equations are
child’s play for the
8087.

They’re also known as floating-point
numbers because the decimal point
floats around inside the memory lo-
cation where the number is stored.

Inside the computer, real numbers
are stored in two parts: the exponent
stores the magnitude of the number
and defines where the decimal point
will be placed; the mantissa stores all
the significant digits that make up the
number. But if you looked at the con-
tents of the memory location, you
would not see any indication that a
decimal point is stuck anywhere in
the mantissa.

Keep in mind that the accuracy of
any calculation is limited. Rounding
occurs when real numbers cannot be
absolutely defined with a limited
number of digits. For example, 1 di-
vided by 3 results in the number
.3333333333..., which is accurately
represented with an infinite number
of digits. Such a number cannot be
used easily in calculations. The least
significant digit of the number must

be rounded so that it can be stored in
the limited memory of the computer.

Some calculations do not even
round off the last significant digit but
“chop off,” or truncate, the result at
the least significant digit. Great dif-
ferences in magnitude further skew
the accuracy of a result. For example,
if you add 10-%* to 1033, the answer
may well be 103%. With only 18 sig-
nificant digits to store the result, the
tiny addition is lost.

All these error-magnifying prob-
lems, while acceptable by themselves,
are compounded when a calculation
repeats a looping process to arrive at
a final answer. By the end of a cal-
culation the result contains a signifi-
cant error and, as such, can be
considered only an approximate
answer.

To address some of these prob-
lems, “two’s-complement™ arithmetic
is used in which negative operations
(subtraction) and results are ex-
pressed as positives. The zeros and
ones representing a negative number
in memory are “complemented”; all
the zeros are turned into ones and all
the ones into zeros, with one added
to each value. Thus, the 8087 does
not have to subtract; only addition is
required. As a result, computations
are performed more quickly and ac-
curately. A binary number has a bit
that tells the computer that it is han-
dling a negative number so that later,
when the number is displayed, the
computer puts a minus sign in front
of it.

Precision

Precision is the most important con-
sideration in calculation. It relates to
the accuracy of operations performed
on a number, the decimal places of
accuracy, and how long calculations
can continue before an unacceptable
amount of error through rounding,
truncating, large differences in mag-
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FINIT/FNINIT =
FDISI/FNDISI =
FENI/FNENI
FLDCW =
FSTCW/FNSTCW =
FSTSW/ENSTSW =
FCLEX/FNCLEX
FSTENV/FENSTENV
FLDENV
FSAVE/FNSAVE
FRSTOR

FINCSTP

FDECSTP

FFREE

FNOP

FWAIT

Il

I

FCOM B
FCOMP
FCOMPP
FICOM
FICOMP
FTST
FXAM

Il

Il

]

Il

Real Transfers:

FLD =
EST
FSTP
FXCH =

Integer Transfers:

FILD =
FIST
FISTP =

FBLD =
FBSTP =

Arithmetic Instructions
Addition:

FADD =
FADDP
FIADD =

Subtraction:

FSUB =
FSUBP
FISUB
FSUBR
FSUBRP
FISUBR

Comparison Instructions

Processor Control Instructions

Initialize NDP

Disable interrupts
Enable interrupts

Load control word
Store control word
Store status word

Clear exceptions

Store environment
Load environment

Save state

Restore state

Increment stack pointer
Decrement stack pointer
Free register ST(i)

No operation

CPU wait for NDP

Compare real to ST(0)
Compare real and pop
Campare real and pop twice
Integer compare to ST(0)
Integer compare and pop
Test ST(0)

Examine ST(0)

Data Transfer Instructions

Load real to ST(0)

Store real

Store real and pop

Exchange registers ST(i) and ST(0)

Integer load to ST(0)
Integer store
Integer store and pop

Packed Decimal Transfers:
Packed decimal (BCD) load to ST(0)
Packed decimal (BCD) store and pop

Add real with ST(0)
Add real and pop
Integer add

Subtract real with ST(0)
Subtract real and pop

Integer subtract

Subtract real reversed
Subtract real reversed and pop
Integer subtract reversed

Multiplication:

FMUL = Multiply real with ST(0)
FMULP = Multiply real and pop
FIMUL = Integer multiply
Division:
FDIV = Divide real with ST(0)
FDIVP = Divide real and pop
FIDIV = Integer divide
FDIVR = Divide real reversed
FDIVRP = Divide real reversed and pop
FIDIVR = Integer divide reversed
Transcendental:
FPTAN = Partial tangent of ST(0)
0<ST(0)<mw/4*
FPATAN = Partial arctangent of ST(0)+ST(1)
0=ST(0)<ST(1)< +=*
F2XM1 = 25T ]
0=ST(0)=2 "
FYL2X = ST(1)-Log,[ST(0)]
0<ST(0)<oc*
—oeST(1)< + 0%
FYL2XP1 = ST(1)-Log,[ST(0)+1]

0<IST(0)I<(2—V2)2*
—e<ST(1)<>*

Load Constant Instructions

FLDZ = LOAD+0.0 into ST(0)
FLD1 = LOAD+ 1.0 into ST(0)
FLDP1 = LOAD 7 into ST(0)
FLDL2T = LOAD log, 10 into ST(0)
FLDL2E = LOAD log, e into ST(0)
FLDLG2 = LOAD log; 2 into ST(0)
FLDLN2 = LOAD log. 2 into ST(0)

Other Instructions

FSQRT = Square root of ST(0)
—0=ST(0)< +=*
FSCALE = Scale ST(0) by ST(1)
=215=ST(1)<+2'5 and ST(1) integer®
FPREM Partial remainder of ST(0) +ST(1)
FRNDINT = Round ST(0) to integer
FXTRACT = Extract components of ST(0)
FABS = Absolute value of ST(0)
FCHS = Change sign of ST(0)

ST(0) = current stack top
ST(i)=first register
below stack top
*Functional conditions

Table 1: 8087 Macros
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nitude, or conversion operations sig-
nificantly affect the answer.

Precision is controlled by the size
of the mantissa, which holds the
most significant digits of a number,
regardless of where the decimal point
is located. Precision is not a problem
with integers. Each integer in the PC
is precisely represented by the two's-
complement arithmetic. But even the
smallest real number can have an in-
finite number of digits, so it must be
approximated to fit into a finite
amount of memory.

The 8087 with its 64-bit mantissa
is accurate to 1 part in 2%, Such ac-
curacy is seldom needed for a final
result, but it is important during the
intermediate stages of a calculation
with a large number of steps.

Range

Range determines how large or small
a number can be represented. With
integers, the range is controlled by

WA AN

ey
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the number of bits used. Using 16
bits, the smallest and largest integers
you can represent are -32768 and
+32767 (using two’s complement).
For real numbers the range is con-
trolled by the size of the exponent. In
the 8087 the exponent is 15 bits long,
allowing a very wide range of num-
bers, from 1032 to 10#*32, to be
represented.

Speed without Pain

Beyond the esoteric considerations of
precision and range is the issue of
speed. Those who are bothered by
the sluggishness of the BASIC Inter-
preter may not be willing to devote
time to converting their BASIC pro-
grams into a faster-running language
such as Pascal or C. The 8087 may
provide a possible way to speed up
BASIC programs.

As Table 2 demonstrates, the 8087
far outstrips the 8088 in real number
calculations of all kinds. For any type
of scientific or calculation-intensive
work (involving programs such as

“ A

Awa >

2 em e

T

1-2-3 or TK!Solver) the 8087 can
provide speed improvements of 10 to
100 times what an ordinary 8088
machine language program can
accomplish.

Animation and color graphics rou-
tines that calculate circle, arc, and
positional information will also bene-
fit from the 8087. While graphics
routines chug along when displaying
complex shapes on the screen, rewrit-
ten 8087 graphics routines produce
the final image on the screen almost
instantly.

Another task that requires rapid
and precise computing is data en-
cryption, the science of transforming
information into a secret or secure
form unintelligible to anyone but the
intended receiver. Data encryption is
used with increasing frequency in in-
dustry and by the military. Large
numbers called keys are typically
used in the mathematical process of
transforming data into unreadable
“ciphertext.” The 8087 makes using
powerful encryption systems possible

1k
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in telecommunications and data man-
agement with the PC.

One recently advertised encryption
package that does not utilize the
8087 suggests that when large files
need decoding, the user start the pro-
gram and leave the PC running for
the weekend to complete the calcula-
tions. Programs that calculate the
encryption keys are similarly de-
manding. In this area of “number-
crunching,” the 8087 is the clear
choice.

Inner Workings

As a coprocessor the 8087 shares
both the I/O bus and the instruction
“stream” with the 8088, and it moni-
tors all the instructions sent to the
8088 for processing. The 8087 in-
structions are like bottles floating in
a stream. The 8087 plucks them out,
while the 8088 channels the rest of
the flow. When the 8087 detects a
special escape code in the instruction
stream (which is transparent to the
8088), it prepares itself for work. The

Execution rate

Execution rate

Exponentiation 100

Instruction Precision with 8087 without 8087
Mulriply Single 19 1,600
Multiply Double 27 2,100
Add 17 1,600
Divide Single 39 3,200
Compare 9 1,300
Load Single 9 1,700
Store Single 18 1,200
Square Root 36 19,600
Tangent 90 13,000

17,000

Table 2: Execution rates (in microseconds) for an IBM PC with and

without an 8087 installed

first five bits of the escape code are
always 110115 the last three bits con-
tain part of the operation code (op-
code) for the 8087 (see Figure 1).
Meanwhile, the 8088 processes the
next byte in line, which contains
three more bits of the opcode and ad-
dressing information. The 8087 now

knows exactly what operation to per-
form and lets the 8088 get the first
byte on which to operate. The 8088
then releases the bus to the 8087,
which retrieves extra bytes of data if
necessary, performs its computation,
and sends the answer down the bus.

WE PUT THE EYE IN IBM PC.

Letyour IBM PC or XT

S read numbers, letters
== orbarcodewith one
sweep of a Caere optical scanner. All on a new
single-board system.

For years we've made optical readers for
virtually all types of businesses. But now we're
selling this easy-to-install board with keyboard
interface for the IBM PC. Custom interfaces are
available for OEMs.

Each system includes the board and scanner
to read any one of the opfical character symbols
shown fo the right. Or even a combination of
OCR-A and bar code on the same board.

We also offer the software to let you print
OCR-A and bar code media with your Epson
FX-80 printer.

Because we interface through the keyboard,
any program that accepfs keyboard input will
accept our scanner input.

PC World

Circle 349 on reader service card

And since we're the only company that makes
OCR and bar code scanners for all three fypes
of symbols, you're assured of the right solution for
your particular application.

Soif you're looking for keyless, automatic data
entry for your IBM PC, you've spotted the solution:
Computereyes. The peripheral with vision.

To find out more, call or write the Caere Cor-
poration, 100 Cooper Ct., Los Gatos, CA 95030,
(408) 395 7000 TWX No. 910-957-5391.
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OCR-A BAR CODE MICR
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EXCEL SYSTEMS CORPORATION’S

UNLIMITED WARRANTY

RESULTS

At Excel Systems we set our standards very high - to help you meet
yours. We want to raise your expectations, your goals, and your effec-
tiveness. We produce Software designed by real people for the real
world.

ARIS Action Resource Information System is the work proces-
sorthat shows the way to success. ARIS organizes your needs, your
priorities, your schedule, then goes on to create a more effective
you in action. ARIS dials your calls, writes your letters, confirms
your meetings, prompting you to add personal, professional
touches with a style that gets noticed.

ARIS is results!

DECIDE Today’s world demands clear decisions. How well you
solve problems determines how good you feel and how well you
perform. DECIDE is your personal counselor, leading you through a
short series of processes to resolve your problem.

DECIDE is results!

PROTYPE Without effective keyboard skills you'll never
harness the full power of your desktop computer. With PROTYPE
you develop professional typing speed and accuracy in private, in a

few weeks. PROTYPE is results!

MNU Tired of searching through disk directories for your favorite
programs and giving your computer endless commands? Create a
master menu that lets you move in and out of programs with a sing-
le keystroke. Design reminders and use instructions that really work
because you wrote them. And, you decide where they appear. MNU
isn’t for programmers, it's for you!

MNU is results!
€SC ,i TQZWQFQ T[
\ L NN L//L/
SYSTEMS CORPORATION

655 Redwood Highway. Suite 311. Mill Valley, California 94941

Ask your Dealer to demonstrate the entire EXCEL SYSTEMS line for you.

Circle 450 on reader service card
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The 8087 stores data in eight 80-
bit registers while performing cal-
culations. The 8087 can deal with
seven different data types, including
three lengths of integers; one type of
signed, packed, binary coded deci-
mal (BCD) integer; and three types of
floating-point representations.

The three integer types are word
integers (16 bits long), short integers
(32 bits long), and long integers (64
bits long). The packed BCD format
has 18 decimal digits and a sign.
Each digit is stored in 4 bits so that
decimal precision can extend to
numbers as large as
9,999,999,999,999,999.99
which is useful in commercial ap-
plications having large dollar

Plugging an 8087 chip
into your PC will not
make your existing
programs magically
run faster.

amounts. Of the three floating-point
formats, the most important to con-
sider is “temporary real.”

Before loading any type of number
into the 8087’s registers, it must be
converted into an 80-bit format that
Intel calls temporary real. Thus the
8087 has to operate on only one form
of number when performing calcula-
tions. When a number is returned to
memory, it is converted back to the
desired format. These conversions are
done inside the 8087, so a program-
mer need not be concerned with
writing code. However, a program-
mer is responsible for modifying the
location of the sign bit and the expo-
nent value of all data entering or
leaving the 8087 since the 8087 and
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large or too small to process), infi-
nites (such as a number divided by
zero), indefinites (such as zero di-
vided by itself) and NANs (not a
number), which are involved in cal-
culation error debugging.

8087 Limits

While the 8087 is preferable in most
numeric processing, certain limits
should be considergd. The temporary
real conversion process essential to
the 8087’s speed with large numbers
is a hindrance with small ones. An
8087, 16-bit register-to-register addi-
tion using small integers is nearly 30

times slower than with the 8088. The

8087 is useful in this situation only
when computations involve different
types of numbers that require conver-
sion to one format,

Write or Wait

It is important to realize that plug-
ging an 8087 chip into your PC will
not make your existing programs

magically run faster. While the chip
is fast and relatively cheap (Intel re-
cently cut the price from $300 to
$223), few applications packages cur-
rently use the 8087.

If you want to write your own pro-
grams that support the 8087, you
must get the appropriate software to
extend the programming language
being used. This software is now be-
coming available for such program-
ming languages as BASIC, Pascal, C,
and Macro Assembler.

A number of companies offer both
Intel’s 8087 and the extension soft-
ware for prices ranging from $250 to
$375. If you buy the 8087 support
for BASIC, for example, you receive a
library of assembly language code,
which is used in conjunction with the
IBM BASIC Compiler (not the BASIC
Interpreter.) When you compile your
BASIC programs, the library of 8087
functions replaces the slower 8088 al-
gorithms of common BASIC func-
tions.

When you are evaluating the 8087,
remember that most software pack-

EXTEND THE
GAPABILITY OF

YOUR PC

RTCS ADVANCED OPERATING SYSTEMS AND SOFTWARE D
TOOLS CAN TAKE YOUR PC TO THE LIMITS OF YOUR.}J

ages, such as VisiCalc or even the
BASIC Interpreter, do not yet support
the 8087. Be wary of salespeople
who say that they think the particu-
lar program can use the 8087 but
aren’t really sure and have no docu-
mentation to prove it. When in doubt
about using an 8087 for a particular
application, talk to a reliable com-
puter retailer who knows your work
and system requirements.

Benchmarking

The best way to determine if a piece
of software uses the 8087 is to test it.
Run a benchmark program compar-
ing two PC setups: one with and one
without an 8087 installed. Use the
software first on a machine that does
not have an 8087, and run a program
that takes several minutes or more to
complete its calculations. Run the
same program and data on a system
that does have an 8087 installed. If
the calculations are not completed in
a much shorter time (10 to 100 times
shorter), the software is not using the
8087’s functions.

RTCS/UDI- UNIVERSAL
DEVELOPMENT INTERFACE

Runs Intel Series |1l software on
a PC, XT or any MS-D0S
computer.

PC / Series 1l file transfer
software included.

100% software compatible with
Series IIl.

PCSBC - Upload, download &
debug target system (Option).
UDEBUG - Onboard debugging
tool (Option).

Over 800 licensed RTCS/UDI's
in use.

PRICE $500

PC/IRMX - REAL-TIME
MULTIUSER MULTITASKING
OPERATING SYSTEM FOR IBM
PC

More versatile than Intel's
System 86/330.

Intel Utilities, Edit, Link, Locate,
Librarian & ASM included.

Intel Pascal 86, Fortran 86, PL/M

86 and C 86 Languages optional.

Ethernet, GPIB and Hard Disk
options.

Available for COMPAQ, TI
Professional and DEC Rainbow
PRICE 82,250

FORCON - BRING DOWN MAIN
FRAME FORTRAN PROGRAMS
TO RUN ON THE PC

Pascal, PL/M, Fortran 77/66
and C compatible compilers.
Superior object code optimiza-
tion and in-line 8087 code.
Support large arrays (over 64K).
Overlay loading.

Object modules run on IBM PC
and XT.

Special large program utilities
option.

Available for COMPAQ, TI
Professional and DEC Rainbow.
PRICE $4,850

Distributed in Japan by SYSCON CORP., Tokyo

REAL-TIME COMPUTER SCIENCE CORP. 35t Shisnine Svitons

P.0. BOX 3000-886, CAMARILLO, CALIFORNIA 93011 « PHONE NO. (805) 482-0333 e TELEX 467897

Circle 163 on reader service card

SOFT SCOPE HIGH LEVEL
SOFTWARE DEBUGGER

Source code interface.

High level Trace, Single Step
and Breakpoints.

Access to Symbols and Line
Numbers.

Machine disassembly and
Floating Point support.

Goes beyond Intel's Pscope.
PRICE $995

All RTCS Software products support the
8087 Numeric Data Processor
Soft-Scope is a trademark of Concurrent
Sciences, Inc

MS-DOS is a trademark of Microsoft Corp
iRMX is a trademark of Intel Corporation
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IF YOU'RE CONFUSED
ABOUT BUYINGA
PERSONAL COMPUTER,

Computers come in two parts.

One partis the "hardware,' the
machinery itself. The other is the
“software, which tells a computer
what to do, the way a driver tells a
car what to do.

Without software, a computer
can't do anything. And vice versa.
You have to buy both.

Buy the software first.

Since the reason you're buying a
computer is to get the capability
the software gives you (remember
it's the software that tells the com-
puter what to do), it makes good
sense to pick the software first.

Start by making a list of the
things you want the computer
to do. Possibilities include word
processing, inventory control,
accounting, graphics, recordkeep-
Ing—you name it, there's probably
software that does it.

Next take your list into a com-
puter store and ask the salesper-
son to demonstrate software that
will do the things you want.

Even though you'll need a com-
puter for the demonstration, keep
in mind the computer is just a
vehicle. The software is the driver.
Once you've decided on software,
picking the rest of the computer
system will be that much easier.
The simpler the better.

Some people will tell you that
software has to be complicated to
be powerful. Nothing could be fur-
ther from the truth.

Good personal software should
be, as the computer people say,
“friendly"" Meaning that it helps you
do what you want to do without get-
ting in the way:.

Good software keeps the com-
plications in the computer, where

HERE'S SOME HELP

they belong. And keeps the capa-
bility at your fingertips. It's that
simple.
Simply see for yourself.
You can read any number of
interestingbooks and mag-
azines about personal
computers.You can
ask your friends
who have
them.

Or look
atall
the sales
literature
you can get
your hands on.
But as helpful as
that can be, there's
no substitute for a live
demonstration.
Whenyoudo goshop- &
ping, werecommend _ =
you take a look at g
the PFS" Family
of Software.
Designed
the way we
think a soft-
ware family
should be:
simple,
straightforward
and powerful.






A POWERFUL 4 IN 1
(SOON TO BE 5 IN 1)
PROGRAM FOR 1BV PC
AND COMPATIBLES.
ALSO A UNIVERSAL

Z 80 CP/M VERSIONI

DICTIONARY

fifth member of “"THE
ULTIMATE" program

mailing can now be
yours through your

P

MAIL MERGER

* Personalized letters

e 3,000 words (initially)
* Add your own words

* Delete words

modem and “THE
ULTIMATE." Your per-

sonalized letter

Ask your dealer about
this free enhancement

E-COM will soon be the
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and editing
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THE ULTIMATE

IN USER FRIENDLINESS!!

TAKE THE FIRST STEP!
Get a $110.00 INSTANT
rebate with this ad:

Suggested retail price
Less instant rebate
Your price with this ad

$385.00
$110.00
$275.00

(offer good thru Dec. 31, 1983, only)
CONTACT YOUR NEAREST

FPARTICIPATING DEALER TODAY!

COMPUTER CREATIONS, Inc.

766 ElI Camino Real, Suite D

San Carlos, CA 94070
(415) 595-4466
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IBM 1s a Registered Trademark
of IBM, Inc
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The Help Screen

PC World offers answers and advice at every level.

Karl Koessel

This month a user gives us feedback
on the multifunction card that makes
his PC overheat, causing disk read er-
rors; a computer consultant shares
additional advice about parity check
errors that were not caused by defec-
tive memory chips; and another
reader wonders about the safety of
turning on the PC and all its periph-
erals with one master switch. Finally,
a reader has an NEC 3550 printer
that inexplicably loses control, caus-
ing changing margins, backward
printing, and so on.

Hot and Bothered
Q. You did Mr. Schumacher [PCW,
Vol. 1, No. 5] and your readers a dis-
favor by ignoring his comments
about overheating. | have exactly the
same problem, and by the highly un-
scientific technique of holding my
hand over parts of the system, | be-
lieve the source of the heat is my AST
MegaPlus board. Specifically, the heat
seems to come from the rear portion
of the board. As a result of the heat |
must operate my PC with the system
cover completely removed, or after
one or two hours 1 get lots of “Disk
Read Error” or “Disk Boot Failure”
messages when I restart the system.
The worst part of it is that because a
non-IBM accessory is causing the
problem, I can’t make use of my IBM
maintenance contract to do anything
about it. What do you suggest to cure
the problem? I'm concerned that |
may be doing permanent damage to
the other components in the
computer.

Mike Ruby

Seattle, Washington

PCWorld

A. Your concern is well founded
because overheating can cause
damage to internal components. The
precautions suggested to Mr.
Schumacher were intended to inform
users that airflow into and out of the
system unit must not be restricted;
the PC must be allowed to cool itself.
Unfortunately, the densely packed
circuitry of multifunction boards and
“piggybacked” expansion boards (as

Your heat problem is
probably caused by a
sensitive component.

well as internally mounted hard disk
drives) do produce a burdensome
amount of heat. All those extra rib-
bon cables don’t help either, but op-
erating the PC with the system cover
removed is not a good idea. It may
keep the heat of other boards away
from the disk-controller board, but it
causes cooling by convection rather
than by forced airflow and thus
makes all the chips run hotter. The
following suggestions may help your
PC keep its cool.

Move the AST MegaPlus board to
the far left expansion slot. The PC
has air intake holes along most of the
left underside of the system unit, so
the board in this slot receives the
greatest amount of fresh air. You
might also mimic the design of the
XT and increase the amount of air-
flow into the left side by using mask-

ing tape to cover the intake holes
below the disk drives only, under-
neath the front edge of the PC.

If you have other boards that also
produce a lot of heat, place them in
nonadjacent slots. The PC does a bet-
ter job of removing heat from several
small sources than from one concen-
trated area.

Arrange all internal cabling so air-
flow inside the system unit is as free
as possible. Unrestricted airflow
above the boards (along the entire
underside of the system unit cover) is
especially important. Ribbon cables
should not be placed above the ex-
pansion boards or atop the disk
drives.

All boards, including the Mega-
Plus, produce heat. Your heat prob-
lem is probably caused by a sensitive
component within your system that
would fail from the heat of any ex-
pansion board.

Should the suggestions above fail
to remedy your problem, take your
system, sans AST board, to your IBM
service center and explain to them
that you suspect a heat problem with
the disk controller board or drives
(especially bad on warm days). They
should be able to determine if heat is
affecting the system’s performance.

My PC is equipped with an AST
ComboPlus multifunction board and
a Plantronics ColorPlus board (which
is two full-length expansion boards,
piggybacked to plug into one slot).
Needless to say, the system unit cover
gets very hot. To help keep the sys-



IBM PC & XT
COMPLETE LINE

IBM PC 64K, Two disk drives 320K
ea, Drive Controller & Color Graph-
ics Card.

| Allforonly ............. $2,599
IBM PC - XT also available

MONITORS

AMDEK

310-Green or Amber .. ...... $179
ColorllPlus...............%459
ColorlV ................. CALL
NECMONITORS .......... CALL
PRINCTON GRAPHICS

RGB Color Monitor .. ....... $449
QUADRAM

Quadchrome RGB Color . . . . . $449

HARD DISK SYSTEMS

IBM PC with 128K, one floppy Drive
(320K) Internal T0OMB Hard Disk, in-
cludes Controller, Power supply and
software. ................ $3999

Call for other custom configurations

HARD DISK DRIVES

FLOPPY DISK DRIVES

PRINTERS: Dot Matrix &
Letter Quality

CONTROL DATA - full height . $239

QUEM TRAK 142 - slim line. . . $199
TANDON ................ $239
TEAC55Bslimline ......... $199

MULTI-FUNCTION BOARDS

BROTHER

HR-1 Parallel .............. $739
HR-1Serial ...............%799
DYNAX

DX-15 Parallel Printer. . .. .. .. $499
(Same as Brother HR-15)

EPSON

FX-100 . ..................%799
BXeB0 : o c s s ssmuminading s $599
GEMINIT0............... CALL
NEC

8023AC ....... ... ... $449
SPINWRITER3550........ $1,699

OKIDATA

Microline93 ..............$839
Microline92 ..............%$499
QUME

Sprint 11 plus40cps ... .... $1499

COMPU:s
(213) 783-5000

AST RESEARCH

SIXPAK PLUS 64K . .. ... .. .. $269
CAMEPORT............... $40
COMBOPLUS 64K . ........ $269
MECAPLUS 64K .. ......... $269
MAYNARD ELECTRONICS

Multi function Card ......... $89
Memory Card . ............ $179
Add on Modules ......... CALL

MONTY CARLO CARD . ....$349
QUADRAM Quadboard 64K . $269

COMPAQ

DAVONG

10 MB Internal

with Controller ........... $1599
21 MB Internal

with Controller ........... $2399
TECMAR

5 MB Removable Cartridges . . $1499
MODEMS

HAYES Modems

Smartmodem 1200 ......... $529
Smartmodem 1200 Card . .. .. $449

OTHER PRODUCTS FOR IBM

HERCULES Graphics Card . . .$399
MAYNARD ELECTRONICS

5.25"" & 8" Drive Controller. . .$219
PLANTRONICS ColorPlus . . . .$399
QUADRAM

Microfazer Printer Buffer 64K . . $199

Quadlink Runs Apple Software

ONIBMPC 5555005555 cnmas $499

100/0 OFF TECMAR Graphics Master . . . . $499
USI Multidisplay Card . .. .. .. $399

NOW IN STOCK VERBATIMDSDD . .......... $39
ol et 18653 VENTURA BLVD., TARZANA, CA 91356

Circle 273 on reader service card













The Help Screen

the next line,
times.

happening.
to the printer,

thgim tahw

t what is happening.
papers,
is double-spaced.

I have a question that no one

WordStar (version 3.24) constantly
with other patches from PC World.
Spinwriter 3550 printer, which I always

Everything works fine, except when
spaced and have two blank lines between paragraphs. Then the
It goes over to the left margin,
changes to 10 cpi,
It does different things at different
I found that adding a comma or a numeral sometimes
I have no idea what is
It seems that somehow a "message" is being sent
canceling the current printer settings and

printer goes haywire.
spins around, writes backward,
and so on.

triggers the weird behavior.

lpleh esaelP

nd carriage returns. Are these
Other than
the printer works fine.
Any suggestions

seems able to solve.
on an emulated drive C
Recently I bought an
run at 12 cpi.

I am writing single-

I use

NEC

ignores

Figure 1: Text sent to a printer that is intermittently unable to receive

graphs. Then the printer goes hay-
wire. It goes over to the left margin,
spins around, writes backward,
changes to 10 cpi, ignores the next
line, and so on. It does different
things at different times. I found that
adding a comma or a numeral some-
times triggers the weird bebavior. 1
have no idea what is happening. It
seems that somehow a “message” is
being sent to the printer, canceling
the current printer settings and let-

ting the printer do whatever it wants.

Please help! What might it be?
WordStar? Or the 3550¢ Where
should I start? The WS-DOS.BAS

program in PC World discusses line-
feeds and carriage returns. Are these
involved? I can’t figure out what is
happening. Other than with single-
spaced papers, the printer works fine.
Luckily, most of my work is double-
spaced. Any suggestions would be ap-
preciated.

Terry E. Pettijohn

Marion, Ohio

A. The printout that you sent (see
Figure 1) is a classic example of what
happens when a computer sends
characters to a printer that is not
ready to receive. The handshaking
protocol, which handles communica-
tions between the PC and the NEC
3550, is being ignored. For some rea-
son, the signal from the printer ask-

ing the computer to pause character
transmission is not reaching the PC.
The problem is probably within the
cable that connects the printer to the
PC. Make sure that wires for all the
signals required by the PC are pre-
sent and that the printer is supplying
the correct signals on the appropriate
lines. The dealer who sold you the
printer should be able to help you ob-
tain the proper cable. £

Do you have any questions concern-
ing the IBM PC or the new compati-
bles? Send them to The Help Screen,
PC World, 555 De Haro St., San
Francisco, CA 94107.

December 1983





http:000,000.00
http:S!,000,000.in









http:grapn.lf







N al
- -0
% o 7\

Star-Dot-Star

A global exchange of personal computer discoveries

Edited by Andrew Fluegelman and Art Wilcox

We appreciate your continued interest
in Star-Dot-Star, as evidenced by the
growing volume of mail received
each month. Remember, sending in
your items on a PC-DOS disk in ei-
ther standard ASCII or WordStar-
readable format enables us to process
this influx of discoveries more
quickly.

This month’s items include a tip
for 1-2-3 worksheet printouts, an-
other BASIC VAL inconsistency, a
way to check for upper- or lowercase
characters, and a potentially per-
nicious “crashbug.” We also include
two patches from IBM that correct a
problem with BASIC’s BSAVE com-
mand. Our lead item is a handy er-
ror-trapping technique that you can
use with BASIC programs.

Total Error Trap
In trying to develop user-friendly ap-
plications in BASIC for the PC, | have
alternately praised and cursed the
ON ERROR GOTO error trap. The
problem is that unless the program-
mer plans a unique message for every
possible error (no matter how un-
likely), the most unlikely error will
slip through and dump the user with
a BASIC error message. Nothing is
less user-friendly than leaving a user
staring at BASIC's command mode.
Since BASIC maintains text for er-
ror messages, but only passes the er-
ror number to the trap, there should
be some way to obtain the message
text for use by the trap routine. With
this in mind, I located the text of the
error messages in BASIC’s ROM and
developed a BASIC routine to locate
the appropriate message (see the list-
ing reproduced in “ERROR.BAS™).

PC World

This routine is not designed to re-
place error handling, but to supple-
ment the handling of errors that you
specifically anticipate. Using this rou-
tine notifies you of the error and al-
lows you to escape gracefully to some
standard exit point, such as a system
menu.

Jeff McDonough

West Monroe, Louisiana

1-2-3 Break

Andrew Fluegelman’s sidebar “If
Wishes Were Horses” [“The 1-2-3
Checkbook Ledger,” PCW, Vol. 1,
No. 6] states that one of the short-

<Ctrl>-<Break> will
stop a worksheet
printout and return
you to the menu.

comings of 1-2-3 is that after giving
the GO command, you may notice
an error and want to stop the
printout but that 1-2-3 does not al-
low you to do this. However, | have
used 1-2-3 extensively to print graphs
and worksheets and found that
<Ctrl>-<Break> will stop a work-
sheet printout and return you to the
menu. | hope that this information
helps any 1-2-3 users who have had
the same wish list as Mr. Fluegelman.

Kathy Lombardo

Melville, New York

INKEYS Integer
Since variable-length strings are awk-
ward, | convert INKEYS to an-integer
with a one-line subroutine:
500 K$ = INKEYS + CHR$(0):CODE = ASC(K$)-
ASC(MIDS$(KS,2)):RETURN
CODE is positive for standard codes
and negative for the extended codes.
If no key has been pressed, CODE
will be zero.
James Allen

In Any Case

I frequently see programmers check-

ing for either the upper- or lowercase

of a letter using the following

methods:

2010 IF AS="Y" OR A$="y" GOTO 3000

or

2010 IF ASC(AS) =89 OR ASC(AS) =121 GOTO
3000

A check for an upper- or lowercase y

can also be achieved as follows:

2010 IF ASC(AS) AND 95=289 GOTO 3000
When the ASCII value of a letter is

logically ANDed with 95, the result-

ing number will be the ASCII value

of the uppercase of the letter. In this

example, when A$ =“Y”(ASCII 89),

ASC(AS$) AND 95 evaluates to 89.

When A$ =“y” (ASCII 121),

ASC(A$) AND 95 still evaluates to

89.

EasyWriter Script

EasyWriter 1.10 lacks superscripting
and subscripting commands, and its
underlining function is awkward.
However, these minor problems can
be overcome with the .USER and
.USERn commands placed in header
files tailored for a particular printer.
The first step is to select symbols for



62090 REM ** The following BASIC routine is designed to be used with "ERROR
62092 REM ** TRAP" exits in BASIC programs.

62094 REM

62096 REM ** When an error is "trapped" by an "ON ERROR GOTO" trap, BASIC
62097 REM ** passes the variable "ERR" containing the error message number.
62098 REM ** However, the error routine has no access to the text of the
62099 REM ** message as provided by the BASIC interpreter, except to

62100 REM ** "hard-code" the text in the routine.

62102 REM

62104 REM ** This routine accepts the "ERR" variable (passed as ERRN) and
62106 REM ** returns the text for the error message in "MSGTEXTS$". The text
62108 REM ** for the messages 1-30 and 50-67 (except 28,56,59,60, & 65) are
62110 REM ** obtained from the BASIC ROM memory. Message text for errors
62112 REM ** 68-73 are "hard-coded" (the actual text resides in BASIC.COM
62114 REM ** program which may reside in varying areas of storage.) Errors
62116 REM ** which are not defined by this routine will receive the message
62118 REM ** "(Undefined error)"

62120 REM

63000 IF ERRN>30 AND ERRN<50 THEN MSGTEXT$="(Undefined error)":RETURN
63010 IF ERRN>73 OR ERRN<1 THEN MSGTEXT$="(Undefined error)":RETURN

63020 IF ERRN=68 THEN MSGTEXTS$="Device Unavailable":RETURN

63030 IF ERRN=69 THEN MSGTEXTS$="Communications Buffer Overflow" :RETURN
63040 IF ERRN=70 THEN MSGTEXTS$="Disk Write Protected":RETURN

63050 IF ERRN=71 THEN MSGTEXT$="Disk Not Ready":RETURN

63060 IF ERRN=72 THEN MSGTEXT$="Disk Media Error":RETURN

63070 IF ERRN=73 THEN MSGTEXT$="Advanced Feature":RETURN

63080 RESTORE 63210 'Force "DATA" pointer to our table

63090 FOR LOOKUP=1 TO ERRN 'Start a loop

63100 READ MSGPTR 'Read an address from DATA stmts

63110 NEXT '‘Loop til we get the right one

63120 MSGPTR=MSGPTR+25000 'Add constant offset (stripped off "DATA")
63130 DEF SEG=&EF000 'Define our "DATA SEGMENT"

63140 MSGTEXTS$="" 'Clear message text field

63150 BYTE$=CHRS$ (PEEK(MSGPTR)) 'Get a byte from ROM
63160 IF BYTE$=CHR$(0) THEN 63200 'End of message? - yes, go to exit

63170 MSGTEXTS=MSGTEXT$+BYTES 'Not end of message - add byte to message
63180 MSGPTR=MSGPTR+1 'Bump pointer to ROM over
63190 GOTO 63150 'And loop back

63200 IF MSGTEXTS$="?" THEN MSGTEXT$="(Undefined error)": RETURN ELSE RETURN
63205 REM ** Following data statements contain the start addresses of the
63206 REM ** error message text in ROM, offset by 25000 into seg = &hf000
63210 DATA 525,542,555,576,588,610,619,633,655,678,699,716,731,
745,765,781,808,823,847,857,878,896,912,933,948,961, 978,
991,993,1012
63220 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
63230 DATA 1031,1046,1061,1077,1092,1106,1124,1126,1143,1163,
1165,1167,1177,1192,1210,1224,1226,1251

ERROR.BAS
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starting and stopping the special
print formats. | chose the following:
Subscripts, H[2]0, and superscripts, X{2}, are

\easy!

The next step is to write header
files that interpret the symbols for
different printers. For an Okidata
84a the following lines work (note
that each line should end with a
carriage return character):

.USER1{<Esc>J
.USER2}<Esc>K
USER3[<Esc>L
.USER4]<Esc>M
.USER5\ <Esc>C
\USER6! <Esc>D

For an Epson MX-80FT the follow-
ing lines work:

<Esc>@

.USER~0
.USER1{<Esc>S~
\USER2}<Esc>H
JUSER~1
.USER3[<Esc>S~
\USER4]<Esc>H
.USER5\ <Esc>-~
.USER~0

.USER6: <Esc>-~

Michael Carr
Princeton, New Jersey

How can you
gef the most
out of your

IBM PC?

A GUIDE TO PROGRAMMING "
IBM PERSONAL COMPUTER®

Bruce Presley. Turn here for all the guid-
ance you need to program IBM personal
computers in IBM BASIC. This manual
provides clear instructions on computer
game programming, the disk operating
system, graphics, and mathematics.
Lawrenceville Press. $16.95 paper

USING THE IDM PERSONAL
COMPUTER®

Kenniston W. Lord, Jr. Discover how to
program your IBM Personal Computer for
applications ranging from business to
graphics and education. Step-by-step in-
structions enable you to customize appli-
cations, as well as capture, sort, evaluate,

and present data. $79.95

CONTROLLING FINANCIAL
PERFORMANCE

An IDM PC™ Dusiness User’s Guide
Dennis Curtin, Jeffrey R. Alves, and Anne
K. Briggs. This on-the-job guide shows
you how to use the IBM PC™ to make ac-
curate decisions about investment, ex-
pansion, profits, and costs. $74.95 paper,
$39.95 disk edition (includes software on
floppy disk)

DUSINESS PLANNING AND
BDUDGETING

An IDM PC™ Dusiness User’s Guide
Jeffrey R. Alves, Dennis Curtin, and Anne
K. Briggs. Planning and budgeting proce-
dures become more efficient and accu-
rate when you rely on this step-by-step
manual. It fully explains how to forecast
sales, expenses, and financial needs.
$14.95 paper, $39.95 disk edition (in-
cludes software on floppy disk)

BUSINESS DECISION MAKING

An IDM PC" Business User's Guide
William Osgood and James Molloy, Jr.
Make profitable decisions by using this
easy-to-follow guide. You find out how to
use the popular VisiCalc* program to an-
alyze market factors, manage operations,
improve cash flow, and more. §74.95 pa-
per, $39.95 disk edition (includes soft-
ware on floppy disk)

THE IDM DISPLAYWRITER
SIMPLIFIED

Donald Cameron Scot. This carefully
worked out system simplifies day-to-day
use of the IBM Displaywriter. Step-by-
step instructions show you how to do
everything from simple deletions to com-
plicated legal pleadings. $32.50

REPORTPACK SIMPLIFIED

Donald Cameron Scot. Find out how easy
it is to use Reportpack to maintain ad-
dress lists and files, produce reports and
letters, and perform calculations. Report-
pack helps you significantly increase the
power of your IBM Displaywriter. $37.50

THE DIRECTORY OF
SOFTWARE PUBLISHERS

How and Where to Sell

Your Program

Edited by Eric Balkan. This valuable di-
rectory describes 160 companies and
lists over 800 others that are most likely to
buy programs from free-lancers. For each
company it covers the type of program
sought, the percent of submissions ac-
cepted, and more. $24.95

EXAMINE ANY OF THESE BOOKS FREE FOR 15 DAYS!
Use coupon below or write directly to publisher for copies.

BSAVE Patch 1] VAN NOSTRAND REINHOLD —_ 0-930-764465-7 Business Decision Making: 18M I
. Mail Order Service PG, . paper 14.95 |
I have encountered a problem in the 1 7625 Empire Drive, Florence, KY 41042 . 0-930-76497-8 Disk Edition . . 39.95
2 ] 28044-0 IBM Displaywriter Simplified 3250 |}
DOS funcnon call 27H when it is YES! Please send me the book(s) checked below for 15— 58444 0 RoponpgchSimplmedp 3750
. | days' FREE EXAMINATION. Alfter 15 days, Il pay the 5 an0”, b 0l BRE S SIE (00 - |
used Wlth BAS]C or BASICA 1o re- purchase price plus local sales tax and a small handling ~ Publishers Y 24.95 l
l and delivery charge or simply return the book(s) and UBNBIIRERY s cisce aid = 6108 4 o 3
serve a block of memory. The error J OWENOTHING. Name i
1 [[] SAVE MONEY! Check here if enclosing payment with
QeChE after ]NT27 5 exeCUted a‘nd l order an"j p‘ébliSher plays gosmgelandd’;a'nd"?g' :5"13)’ Add:ﬁgsordms shipped to PO. box addresses unless prepaid ) I
followed b)’ a BSAVE command in 1 mgrgé?r:enntguaran Be. Dusuisio addicchl ssinaian o Slaia Zip ]
BASIC. The BASIC - halts B 260156 A Guive 10 Programming IBM Pesrsgr;asl CJVISA [ MasterCard—Please charge my credit |
: RO S 16. . o
and dlsplays the HISSSapes “Syntax &= l _2%gT5"-l:lﬂsing the IBM Personal Comg:tzs" .19.95 z:rydé)(:::?rl:::‘ig:\%? esr(pg:;?ggsax:jﬂ gggﬂkngégegﬁm)%c:&?s l
I — 0-930-76457-9 Controlling Financial Performance:  are returned). l
BMPE™ i vins sas smie simi s « paper 14.95 I
| ___ 0-930-76478-1 Disk Edition. . .. .. .. .. 39.95 Card# Exp
— 0-930-76461-7 Business Planning and Budgeting: ;
i BMPCT™ .. ... ............ O o oaperid.gs Signature 1
l — 0-930-76477-3 Disk Edition. . . . ... ... 39.95  Otfergood U.S A only and subject to credit depariment applgv;lsaa l
L-----------------------------‘
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ror” and “Undefined line number.”
At this point the program is gone and
cannot be listed or rerun, but if the
program is reloaded (without leaving
BASIC) and rerun, it will execute cor-
rectly. I found that the amount of
memory restored by INT27 has a di-
rect effect on the problem. 1 1S
O4D0H or less, the problem does not
ocaur,

I struggled with this problem tor
some tme and finally deaided to
write to IBNT tor assistance. Al-
though they did not explam what
caused the problem, they did provide
patches tor BASIC and BASICA (see
Iistmes “BASIC Patch™ and “BASICA
Path

I Crabhe

Peora, Arizona

Iiditor™s note: The followeing is an ed-
ited version of IBNs response to Mr,
Crabbe that gives a procedure for up-
dating BASIC and BASICA on the
DONS disk. Read the instructions
carcfullv and input only those values
wnderscored in the listings.

Fiest make an exact copy of Disk
BASIC and Advanced BASIC using
the DOS COPY program. Put the
MASTER copy ot the DOS disk in
drive A and a blank formatted disk in
drive B Do not use a copy of DOS.
Then copy the file BASIC.COM to a
blank tormatted disk on drive B
using the tollowing command:

A -~ COPY BASIC.COM B: - Enter

Now copy the file BASICA.COM 1o
the formatted disk on drive B using
the following command:

A= COPY BASICA.COM B:-Enter >

Place your usual DOS disk back in

A>DEBUG B:BASIC.COM <Enter>
-EDS:27E9 <Enter>

’ xxxx:27E9 BE.BF 80.00 <Enter>

i -EDS: 27EC <Enter>

; X% :27EC BF.B9 F7.0E 01.04 B9.33 '
' xxxx:27F0 50.CO 00.FC FC.F3 F3.AB A4.8C B8.C8 00.8E F6.D8 |
xxxx:27F8 8E.BE D8.80 BE.00 9A.BF 06.F/ BF.0l 00.B9 00.80 i
xxxx:2800 B9.00 8E.F3 00. Alo FC.B8 F3.00 A4.F6 8C.8E C0.D8 |
= xxxx:2808 8E.BE D8.9A 8C.06 OE.BF 02.00 07.00 E8.BJ 44.8E
| xxxx:2810 02.00 BF.F3 3F.A4 07 .06 B9.IF 6F.8C 00.0E 33.02
xxxx:2818 €0.07 FC.E8 F3.39 AB.0Z o
-W <Enter>
Writing 2C80 bytes
-Q <Enter>
BASIC Patch
: A>DEBUG B:BASICA.COM <Enter>
-EDS:3C4E <Enter>
xxxx : 3C4E BE.BF 80.00
xxxx:3C50 00.00 BF.BY F7.53 01.04 B9.33 50.CO 00.FC FC.F3
xxxx:3C58 F3.AB A4.8C B8.C8 00.8E F6.D8 8E.BE D8.80 BE.0O
xxxx:3C60 9A.BF 06.F7 BF.01 00.B9 00.80 B9.00 8E.F3 00.A4
xxxx:3C68 FC.B8 F3.00 A4.F6 8C.8E C0.D8 8E.BE D8.JA 8C.06
; xxxx:3C70 OE.BF 02.00 07.00 E8.B9 BD 8E 02.00 BF.F3 3F.A4
| xxxx:3C78 07.06 B9.IF 6F.8C 00.0E 33.02 C0.07 FC.E8 F3.B2
xxxx:3C80 AB.02 - - - -
-W <Enter>
| Writing 4180 bytes
: -Q <Enter>

BASICA Patch

drive A. You now have an exact copy
of BASIC.COM and BASICA.COM
in drive B.

The DEBUG prompt is a hyphen.
All typed input will be after the
hyphen or the period prompt. All
changed DEBUG values in listings
“BASIC Patch™ and “BASICA Patch”
are underscored. Immediately after
entering each pair of hexadecimal
digits following the period prompts,

you must press the space bar to move
to the next byte. Note that the ‘xxxx’
variable in the listings will be filled
with the appropriate memory
addresses.

Listing “BASIC Patch” updates the
file BASIC.COM. Remember that the
DOS disk should be in drive A and
the exact copy of BASIC.COM in
drive B.

December 1983


http:BASIC.COM
http:BASIC.COM
http:BASICA.COM
http:BASIC.COM
http:BASICA.COM
http:B:BASIC.COM
http:BASICA.COM
http:BASIC.COM
http:BASIC.COM

10 'MENU.BAS

20 DIM FILE$(20),DESC$(20):DEFINT A-2Z

30 DEF FNCENS$ (V$,X)=SPACES( (X-LEN(V$))/2)+V$

40 READ TS,N

50 FOR I=1 TO N:READ DESC$(I),FILES (I):NEXT

60 KEY OFF:CLS:LOCATE 1, 1:COLOR 0,7

70 T$=FNCENS$ ("GAME #2",80): T$=T$+SPACES (80-LEN(TS$))
80 PRINT T$:COLOR 7,0

90 FOR I=1 TO N

100 LOCATE I+2,3:PRINT CHRS (64+I);"
110 NEXT

120 LOCATE 25,3,0:PRINT "ENTER SELECTION (ESC TO EXIT) “;
130 KS$ = INKEYS$:IF KS$ <> "" GOTO 130

140 LOCATE 25,33,1:KS=INPUTS$(1):IF KS$=CHR$(27) GOTO 200
150 L=INSTR("ABCDEFGHIJKLMNOPQRST",K$):IF L<>0 GOTO 170
160 L=INSTR("abcdefghijklmnopgrst",K$):IF L=0 GOTO 190

"+DESCS$ (1)

IF L>N GOTO 190
180 CHAIN FILES (L)
190 BEEP:GOTO 130
200 CLS:SYSTEM
210 ' DISK TITLE,
220 DATA "GAMES #2",12
230
240 DATA
250 DATA
260 DATA
270 DATA
280 DATA
290 DATA
300 DATA
310 DATA
320 DATA
330 DATA
340 DATA
350 DATA

' MENU ITEMS: DESCRIPTION,
"METEOR GAME", "METEOR.BAS"

"SNAKE GAME", "SNAKE.BAS"

"ANOTHER SNAKE GAME", "SNAKE1l.BAS"
"SLOT MACHINE", "SLOT.BAS"

"HANG MAN", "HANGMAN.BAS"

"GOLF", "GOLF.BAS"

"BIORYTHM CHART","BIORYTHM.BAS"
"BLACK JACK", "B1cKJACK.BAS"

"MAZE GAME", "MAZE.BAS"

"PC PONG","PCPONG.BAS"

"LONE RANGER SONG", "WILLTELL.BAS"
"MAGDALEN (BY BACH)","MAGDALEN.BAS"

NUMBER OF MENU ITEMS

FILE NAME

MENU.BAS

If at any time you do not see the
dara exactly as it appears in this pro-
cedure, you did something wrong,
and you should start again by typing
Q <Enter> . This returns you to DOS.

Listing “BASICA Patch” updates
the file BASICA.COM. Remember
that the DOS disk should be in drive
A and the exact copy of BASICA.
COM in drive B.

PC World

More Menus

The *.* item “BASIC Highlights”
[PCW, Vol. 1, No. 6] included a
menu program that I found very in-
teresting. | have developed my own
menu program that allows menu
items to be more descriptive than the
normal program name and selective
listing of the programs on disk. You
should note that data statements
beginning at line 220 in listing

“MENU.BAS” include the disk title
name, the number of menu items de-
sired, and the actual menu item de-
scriptions and program names. Once
the data statements are set up, you
can easily add, delete, or rearrange
items in the list.

Vernon F. Keszler

Fargo, North Dakota


http:BASICA.COM

SERIAL PORT
EXPANDE
AND

MORE

BTA’'s MODEL 524 MULTIPORT
CONTROLLER is a code activa"ted one ’
to four serial port expander — but that's
not all since it has separate and indepen-
dent UARTS, buffers and handsh#king
each port can operate with a different
configuration, i.e. different baud rates,
stop bits, etc. These features also permit
two or more devices to communicate
with the 524 simultaneously. ‘

Letter-quality V4

igh speed
printer

printer ‘f:r—L’r
Hi

Full duplex with EIA RS-232 protocol
Baud rates up to 19,200 ‘
Expansion to 16 ports by cascading

Peripheral ports may be conl'-figured
by user software |

One year warranty ﬂ

same as model 524 except has 256 byte
rx/tx buffers per port
*MODEL 524 D
same as model 524, plus continuous poll-
ing-of each peripheral device for data
transfer requests. The device |is auto-
matically connected when its ‘turn comes
up . ON, BUSY and OFF messages are
sent to the peripheral device. |
*Other models available — Contact us or
* your dealer for additional information.

BAY TECHNICAL ASSOCIATES, inc.

HIGHWAY 603, PO, BOX|387
BAY ST. LOUIS, MISSISSIPPI | 39520
[8011467- 8231

Circle 374 on reader service card
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Keyflags for COMPAQ?
The KEYFLAGS program [*.%, PCW,
Vol. 1, No. 7] would most likely be of
great help to users who have IBM PC
compatibles such as the COMPAQ.
However, the COMPAQ BIOS must
use different addresses. | wonder if
the author (Morton Kaplon of
Pomona, New York) or a reader
could provide the necessary changes
to adapt the program to the COM-
PAQ or clues as to where to look my-
self. I entered the BASIC program
and got it to run without errors.
Striking any key causes the correct
symbols to appear; unfortunately, it
also causes the keyboard to lock up.
At this point, pressing <Ctrl>-
<Alt>-<Del> does not effect a
reboot. Anyone have any ideas?

Henry A. Kingsley

Houston, Texas

VAL Mischief Again

The *.* item “Bug Hunt” [PCW, Vol.
1, No. 4] uncovered a problem with
the VAL function when it is used
with alphanumeric strings containing
the characters E, D, or %. This
month George Clowes of Mt. Pros-
pect, lllinois, found another VAL bug
in BASICA 1.10. The bug occurs
when the VAL function is used in an
IF...THEN test that determines if a
string contains numeric values. Nor-
mally, the VAL function returns a
zero result if a string contains only
alpha characters. However, when val-
ues between 1.OE 438 and 1.7E + 38
are PRINTed in a program, the IF

test fails to find zero as the value of

the string. The following program il-

lustrates this problem:

10  PRINT 1.0E + 38

20 A$="test"

30 PRINT VAL(AS)

40 |F VAL(AS) =0 THEN PRINT"OK" ELSE
PRINT"BUG"

The exponential PRINT statement
somehow causes a glitch in the VAL
function. Unfortunately, the problem
also affects a program run directly
after the first one, even if the second
program doesn’t contain an exponen-

The exponential
PRINT statement
somehow causes a
glitch in the VAL
function.

tial PRINT statement. After running

the previous program, try running it

again without line 10. The bug can

then be cleared, strangely enough, by

adding a numeric value (+1) to the

VAL statement (line 30). Run this

version of the program:

10 PRINT 1.0E +38

20 AS="TEST"

30 PRINT VAL(AS) +1

40 IF VAL(AS) =0 THEN PRINT"OK" ELSE
PRINT"BUG"

If you don’t want the VAL string
value to print out in line 30, a LET
statement will work equally well.
This problem does not occur with
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PRINTed numbers less than

1.OE + 38 on the monochrome
monitor. Why the VAL statement is
affected by this and why it is “cor-
rected” in such an unconventional
way is something we leave to later
*.* bug hunts.—A.W.

CrashBug
Try the following pesky critter for a
quick surprise.
10 J=.0998334
20 PRINT USING “The system has crashed
#A#BHAAHA
Jobn K. Gotwals
W. Lafayette, Indiana

Editor’s note: This bug indicates an
error in the routine that converts nu-
meric values for PRINT USING
statements that specify more than
seven digits of precision. This bug is
quite serious, as it causes a system
crash that renders <Ctrl>-<Alt>-
<Del> ineffective. We reported this
problem to IBM, but as of press time
we had received no official response
to our inquiry.

Join the *.* global exchange. We'll
pay $25 to $100 for each item pub-
lished. Send your personal computer
discoveries to PC World, 555 De
Haro St., San Francisco, CA 94107,
or electronically to CompuServe
74055,412 or Source STE90S8. All
submissions become the property of

PC World.

PCWorld
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AT LAST!

Mainframe Editing Power (and more!) $85

Announcing KEDIT, the most powerful full-screen text editor yet for the IBM PC. It
provides facilities normally found only on mainframe computers and extends these
facilities to take full advantage of the PC’s keyboard, display, and dedicated processing
power. Your PC will finally be equipped to handle even the most advanced editing
applications.

M edit up to 15 files at once

B multiple display windows show you up to 4 files at once

H block move and copy, even between files

B sophisticated string search and change

H wordwrap

M paragraph reformatting and justification

M all keys fully reprogrammable with any combination of over 60 special

functions
@ DOS directory display

XEDIT Compatibility
KEDIT is compatible with most XEDIT capabilities, including:
H ARBCHAR B RECOVER B SCHANGE
B GETFILE B SORT

KEDIT requires:

IBM PC or XT/DOS 1.0, 1.1, or 2.0 / 80 column display
128K (160K preferred with DOS 2.0)

M targets
M named lines

For immediate shipment of KEDIT send check/money order for $85., shipping & handling
included. CT residents add 7'2% sales tax. For more information call 203/429-8402.

"v | Mansfi

Demonstration disk available for $5.

eld Software Group, Box 532 / Storrs, CT 06268

Circle 23 on reader service card 291



Free Diskette!

Subscribe Now to PC World and We’ll Send You a Free
Verbatim Diskette with a Preview Version of Microsoft Word,
a Revolutionary New Word Processing Program

Hlll'l'y! You must subscribe before December 31,
1983, to receive:

B 14 issucs of the magazine packed with all the latest information to help
you get the most out of your personal computer.

I a free diskette with a sneak preview of an exciting program from
MICROSOFT.

All this for 47% off the newsstand price

Subscribe today using the postage-paid diskette card. If after paying for your
subscription you are not completely satisfied with PC World, you may cancel
your subscription and receive a full refund on all unmailed issues. The disk-
ette will be yours to keep.

That’s one year of PC World, 14 issues for $24. For even greater savings
try two years for $43 or three years for $60—a savings of up to 56% off the
newsstand price, or 16% under the one-year subscription rate.

PC WORLD is much more than a magazine. It’s the single most impor-
tant peripheral for your IBM Personal Computer or Compatible.

Every month PC World will keep you posted on the most innovative,
intriguing and useful applications for the IBM PC and Compatibles. And
it will explain them to you with a minimum of technical jargon and with a
degree of clarity you'll appreciate as you try those applications on your
personal computer.

Remember, PC World is much more than a magazine

PC World is your best source for keeping on top of fast-moving developments
and getting more of everything you want out of your IBM PC or Compatible.

With new advancements every day, vou need PC World every month.









Do You Run Your Business
or Doks It Run You?

The biggest headache you may be facing
these days is getting better control of
your business. Tracking unpaid bills,
sending out second billings, monitoring
which salesman sold how much and to
whom, keeping track of inventories,

and on and on.

There’s a remedy. It’s
called VersaForm...the
business database.

VersaForm is a powerful
database designed 2
specifically for busi-
ness, but based on the
simplicity and
convenience of your
familiar business
forms.

If you can fill out

a business form,
you can create

a database.
VersaForm starts with
your existing forms
and procedures. As
you copy your forms
onto the screen, Versa-
Form automatically
creates a database for you. It records and
saves information from Purchase Orders,
Invoices, Job Estimates, Disbursement
Ledgers...maybe even a few things
you're not recording that you should be.
VersaForm is an electronic file cabinet
that will store all this information, yet
have it at your fingertips when you need
it! It's designed with a non-technical
user in mind, so you can concentrate on
streamlining your business with none
of the usual database headaches.

Adapts to your business...your way.
With VersaForm you don't have to
completely re-orient your staff. It fits
right into the way you're doing business
now. Only now your operations will be
completed more efficiently and with
electronic speed.
« A doctor in Moulton, Texas, posts
his patient billing and completes his
medical insurance forms with
VersalForm.

* A small college in Wheaton, Mary-
land, uses VersaForm to create tuition
invoices, class lists, accounts

receivable, and accounts payable.
* A computer supplies company in
Mountain View California, writes
payables checks and does expense
distribution with
VersalForm.

« A roofing company in Green Bay,
Wisconsin, computes job estimates,
contracts, invoicing, and tracks actual
costs with VersalForm.

« A manufacturer in Beaver Falls,
Pennsylvania, uses VersaForm to build
his companys parts records, and
generates “where-used” lists.

VersaForm has the power to do these
jobs and more because it'’s designed
especially for business. It can also

calculate taxes and prices, and can
look up discounts, so you don’t

have to. VersaForm will even
print on your own pre-printed
forms.

Pull information
together fast.
Pulling information
together from paper
files can be time-
consuming and
frustrating. Why make
it tough? VersaForm
puts vital reports like
sales analyses, over-
due payables, open
purchase orders, and
alphabetical employee
lists at your finger-
tips. Minimum effort,
maximum results.

. Allinone

easy-to-use,
integrated package.
VersaForm provides a screen
formatter, a data entry program, a data-
base, a report generator and a forms
printer. And you can purchase prede-
signed Templates for standard jobs like
Purchasing, Invoicing, and Expense
Journals. VersaForm is the all-in-one
business productivity tool. Ask for a
demonstration at your computer dealer.
Or contact us directly.

If you want to know more, send in this
coupon. We've got a lot to tell you about.

Name

Company

Address

City State Zip

Type of Business
Mail to: Applied Software Technology
170 Knowles Drive
Los Gatos, California 95030
(408) 370-2662 131-E

For use with the Apple I1, Ile and 1II, and the IBM PC and compatibles.
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The modern science was born in Britain during
World War 1. The focus was military, and research
questions sprang from a new kind of complex technol-
ogy that put unprecedented demands on the user. How,
for example, do you illuminate an instrument panel with-
out interfering with pilots’ night vision as they look out
of the cockpit?

Today, ergonomics, or human factors engineering as
it is called in the United States, engages the talents of en-
gineers, architects, physiologists, behavioral scientists,
physicians, and designers. These diverse professionals in-
vestigate the capacities and limitations of the human
being and apply their findings to the design of tools,
tasks, and environments. The goal of the discipline is an
optimum balance between productivity and well-being.

Since the effectiveness of people, workplaces, and
tools are interrelated, changes in one can disrupt the har-
mony of the whole system. Few new devices have af-
fected so many people so swiftly and profoundly as the
microcomputer, and ergonomically speaking, this new
kid on the block comes with an army of potential prob-
lems and hazards.

Eye Problems

The most obtrusive element in the system is probably the
video display terminal (VDT). In part because the design
of most VDTs was modeled on that of TV sets, which
are intended for casual use from a distance rather than
prolonged, detailed work, VDTs are a prime source of
potential health hazards.

The seriousness of the threat to vision from VDT is
a matter of contention. E. Grandjean and his associates
at the Swiss Federal Institute of Technology found that
55 percent more VDT operators than typists report “al-
most daily” eyestrain and pain. According to this study,
VDT operators have 5% times as many visual complaints
as traditional office workers. Studies by the National In-
stitute for Occupational Safety and Health (NIOSH) cor-
roborate the European findings. The NIOSH team
reports that VDT operators have substantially more
vision problems than control subjects, including burning,
irritation, blurring, and even some change in the ability
to see colors.

However, a report issued recently by the National
Research Council, while supporting findings of wide-
spread and significant worker discomfort, found no
evidence that VDTs cause any permanent vision impair-
ment. The research council panel concluded that most of
the problems associated with VDT use are relatively easy
to remedy and are caused by the way in which VDT
technology has been implemented, rather than by any-
thing inherent in the technology.

While the research council report was intended as
an authoritative, comprehensive review of the existing re-
search on the subject of VDTs and health, its optimistic
findings have failed to lay the subject to rest. The report
has been criticized by labor advocates who believe that
not enough research has been done on this subject
to justify the report’s conclusions. One member of
the research panel, Lawrence W. Stark, professor of
physiological optics at the University of California at
Berkeley, wrote a dissenting opinion objecting to the re-
port’s tone, which he found overly complacent and open
to misinterpretation.

Even NIOSH, which commissioned the report, has
announced that it is dissatisfied. Barry Johnson, director
of NIOSH’s biomedical and behavioral science division,
said, “We believe there is sufficient evidence to warrant
continuing research.”

Of the generally recognized eyestrain factors, those
of poorly designed monitors include low contrast be-
tween character and background luminances, poor im-
age sharpness, and high oscillation of phosphorescent
characters, which produces an annoying flicker. Environ-
mental factors inciude glare (which leads to diminished
concentration, headaches, and reading errors) and high
contrasts between the screen and hard-copy source doc-
uments and between the screen and surrounding ele-
ments such as windows, lighting fixtures, and white or
brightly colored walls.

The American National Standards Institute recom-
mends illumination levels of between 750 and 1600 lux
for a general office environment, while NIOSH suggests
levels of between 500 and 700 lux for VDT work sta-
tions. You don’t need to know what “lux” measures to
grasp the problem.

Back and Neck Pain

Though someone may stick out the workday with sore
eyes and a case of Visine, an aching back is something
else. Back disorders are the number-one cause of absen-
teeism in the work place and account for 93 million lost
workdays in the United States each year plus $5 billion
worth of medical treatment.

Chiropractors and orthopedic surgeons have long
known about “secretary’s syndrome”—the tight shoul-
ders, tingling arms, stiff neck, tendinitis, and spinal mis-
alignments that accompany prolonged desk work. A
good many of these health practitioners feel that the
physical complexity of the microcomputer work station
will exacerbate this already-epidemic situation. Indeed,
81 percent of the clerical VDT operators in the NIOSH
study complained of painful or stiff necks or shoulders—
almost 50 percent more than the control subjects.

What’s to blame? In addition to poorly designed
chairs that restrict blood flow and limb movement while
failing to support the lumbar region properly, the VDT
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Federal Guidelines and Pending Legislation

As a result of its own research, the National
Institute for Occupational Safety and Health
(NIOSH) has come up with a number of recom-
mendations to reduce or eliminate some of the
main ergonomic hazards associated with the VDT
work station. The NIOSH recommendations cover
the following concerns.

Flexibility. Work stations and devices should
permit operator control over keyboard height,
screen height, and tilt (a viewing angle of 10 to 20
degrees below the horizontal plane at eye level is
considered optimal); screen brightness and con-
trast; viewing distance (18 inches is recommended);
work station illumination levels; and chair adjust-
ments (seat height, backrest height, and tension).

Hlumination. General levels should be 500 to
700 lux, with individual lighting provided for jobs
with higher visual demands.

Screen glare. Several methods are suggested to
reduce glare: covered windows, proper positioning
of the VDT, screen hoods, antiglare filters attached
to the screen, recessed lighting and/or baffles for
fixtures, and indirect lighting systems.

Rest breaks. Operators working under high vi-
sual and/or work load demands should have a 15-

minute break every hour. Those working under
moderate conditions should take 15 minutes every
2 hours.

Visual testing. All operators should be given a
thorough ophthalmological exam initially and sub-
sequent annual testing.

Six states—Massachusetts, Maine, Connecti-
cut, Washington, Oregon, and Illinois—have legis-
lation pending to put these or similar guidelines
into law. New York is currently conducting public
hearings on the issue. Labor advocates in Mas-
sachusetts are calling for a $1000 per day fine for
offices that fail to comply. The Massachusetts bill
was written by Joseph Faherty, president of the
Boston Edison Clerical Union, and is supported by
Nine-to-Five, a national association of female of-
fice workers.

Nine-to-Five was founded in Boston in 1973
and was “the first to see that the electronic office
was a mixed blessing,” according to Janice Blood,
the group’s director of public information. With a
hot line to provide information and record com-
plaints, the organization is currently fighting work-
ers’ high exposures to VDT risks. “What we would
like to see,” said Blood, “is good equipment man-
ufactured and work designed more humanely.”

worker faces a number of peculiar structural problems:
keyboards that are too high, source documents that are
too low, inadequate rest supports for forearms and
hands, insufficient space for knees and legs, and nonad-
justable screens that force operators to hunch over, tilt
backward, or slouch.

Other Problems

Then there are the problems created by noise. Unlike our
eyes, our ears are always open, even if we are not aware
of what they are receiving. Incoming aural stimuli affect
blood pressure, heart rate, metabolism, and muscular
tension. The computer printer is a noisy machine. It can
put strain on the auditory sense and contribute to ten-
sion and distraction.

Another hidden hazard is the radiation emission
from the display terminal. NIOSH asserts that exposure
during VDT use to X-ray, ultraviolet, and visible forms
of radiation, as well as to electric and magnetic field
strengths is “well below current occupational exposure

PC World

standards, and, in many cases, below the detection ca-
pability of the survey instruments.” Nonetheless, many
scientists are cautious about unknown long-term effects
of exposure. Even NIOSH, which is uneasy about the
number of birth defects and spontaneous miscarriages
reported among VDT operators, is investigating the fea-
sibility of doing a study on this subject. (The subject of
radiation hazards will be covered in depth in an upcom-
ing PC World article.)

Finally, a number of subtle variables can create dis-
comfort, if not significant health problems. Electronic
equipment produces heat that can upset the thermal en-
vironment if it is not properly ventilated. Human beings,
on the other hand, often produce smoke, which can up-
set the machine—and we all know who loses when the
machine gets upset. Even the size, shape, color, and sur-
face texture of the computer can affect the well-being of
the operator in minor ways.

303



£ Community

Taken together, these factors have a cumulative ef-
fect and can endanger psychological as well as physical
health. Dr. Michael J. Smith and a team of biomedical
and behavioral scientists at NIOSH discovered that oper-
ators of VDTS report higher levels of anxiety, depression,
anger, fatigue, and confusion than control groups. Of
clerical VDT workers, for example, 80 percent complain
of chronic irritability. The researchers conclude that
“The machinery becomes a source of misery for...work-
ers rather than [a] helpful tool.”

Solutions

Faced with these hazards, the first decision one must
make concerns hardware. One should choose with health
and safety—not just function and financing—in mind.

The IBM PC, although not the ultimate in human
factors design, offers many ergonomically sound fea-
tures. The screen generates high-resolution, well-formed
characters and uses one of the most persistent types of
green phosphor (P39 with a decay time of 400 ms),
which has a very low oscillation factor. The screen sur-
face is etched, which affects focus and clarity somewhat
since it diminishes background-to-image contrast, but
which also reduces glare.

The monitor’s brightness and contrast levels are ad-
justable, and although the position of the monitor itself
is not adjustable, support accessories are available that
make it so.

The PC’s low-profile keyboard is compact and de-
tachable, giving users complete freedom of placement.
The keys have a substantial touch, and the matte finish
gives the caps a pleasant tactile quality. On the other
hand, the keyboard layout is the subject of controversy,
and according to some expert evaluators, is the weak
link in the system.

Besides addressing neuromuscular and visual health
issues, the PC has fine aesthetics; its soft curves, non-
reflective finish, and neutral colors have a positive psy-
chological impact.

Several hardware engineers have estimated that the
inclusion of ergonomic features in a system adds only 5
to 10 percent to the manufacturing cost. The marketing
edge that good design gives a manufacturer may more
than offset this investment. Incentives may also be forth-
coming from a different arena: six states have bills
pending requiring the implementation of NIOSH-recom-
mended standards (see “Federal Guidelines and Pending
Legislation”). Since offices having substandard facilities
may shortly be forced to upgrade or face stiff fines, man-
ufacturers who are already attentive to provisions such as
adjustable keyboards and low flicker factors may be re-
warded for their ergonomic-mindedness.
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Europe, which is 5 years ahead of the United States
in human factors research, has pioneered the application
and legislation of scientific findings. Germany, for exam-
ple, will not allow microcomputers with a fixed station
design to be imported.

Furniture

Most people spend a lot of time investigating hardware
before they invest the several thousand dollars required.
Then they bring home the new baby and plunk it down
on the dining room table. Even large corporations that

buy VDTs by the dozen think nothing of placing them

on standard desks.

Conventional writing desks are about 30 inches
high, while 26 inches is recommended for keyboard
placement. The 4-inch difference accounts for the sore
wrists and arms reported by almost 50 percent of VDT
operators.

Scores of furniture manufacturers have leapt into
the breach with lines of “electronic work stations.” At
one end of the spectrum is the budget home model by
Bush, a simple, split-level, pressed-board table that costs
a little over $100. At the other end is the elegant, hard-
wood, handcrafted desk created for the IBM PC by
Williams & Foltz, of Berkeley, California, which sells for
$875. Top-of-the-line, high-tech office pieces are also
available from veteran manufacturers such as Steelcase
and Herman Miller, who have been hip to ergonomics
for years.

For $850 IBM offers its own compact Synergetix
work station that features a swing-out cabinet to bring
hardware components and software supplies within easy
reach. For greater flexibility, an adjustable terminal base
with a tilt platform for the VDT is available for $710.

What all these support stations try to do, with vary-
ing degrees of success and aesthetic appeal, is provide
various spaces and levels for the components of the mi-
crocomputer system. The top equipment of companies
like Steelcase offers total flexibility within the work sta-
tion; not only are surfaces for keyboard, terminal, and
hard-copy documents separate, but each can be adjusted
independently to the most convenient individual height
and tilt. And the furniture is beautiful—a great psycho-
logical perk for the hardworking operator.

For those who can’t afford the top of the line, many
companies offer adjustable VDT stands for under $200.
These stands are placed on a desk and can achieve the
same ends in terms of functionality, if not aesthetics, as
the higher priced models. Palm rests and footrests for
about $20 and $35 respectively are accessories that can
make the difference between comfort and aggravation.

While you can jerry-rig a stand on a flat surface and
put a phone book under your feet, there’s no way to fake
a well-designed chair. This is the piece of furniture most
often mentioned by designers and users as critical to job
comfort.
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Access Information

The following is a list of manufac-
turers and products mentioned in
the article.

CT101 Personal Computer Center
Bush Industries

312 Fair Oak St.

Little Valley, NY 14755
716/938-9101

List Price: $109

Herman Miller Inc.
1700 Montgomery St.
San Francisco, CA 94111
415/433-2900

PC Workstation

IBM

IBM Direct

1 Culver Rd.

Dayton, NJ 08810
800/631-5582, 201/329-7000

Panel Film (antiglare filter)

3M Company

Industrial Optics Dept.

3M Center, Bldg. 223-4N

St. Paul, MN 55144
612/736-2240

List Price: varies with screen size

Glare/Guard

Optical Coating Lab, Inc.
2789 Northpoint Pkwy.
Santa Rosa, CA 95407
707/545-6446

List Price: $99

Polaroid CP70 (antiglare filter)
Polaroid Corporation

Polarizer Division

1 Upland Rd.

Norwood, MA 02062
800/225-2770, 617/762-1990
List Price: varies with screen size

Steelcase Inc.

505 Sansome St. #200
San Francisco, CA 94111
415/956-2470

Voltfree (antiglare, static control
filter)

Sun-Flex Company, Inc.

20 Pimentel Ct.

Novato, CA 94947

415/883-1221

List Price: $65

PC6 Workstation

Williams & Foltz Computer
Furniture

1816 Fourth St.

Berkeley, CA 94607

415/644-2022

List Price: $990

List Price: $850

The most important theme of the good chair is the
same as that of all hardware and support equipment—
flexibility. The basic features to look for are adjustable
seat and backrest heights, a back-tilt mechanism with
variable tension, sturdy lower back support, a contoured
seat bucket with a waterfall edge to reduce pressure on
the thighs, a four- or five-star base, and firm padding. A
chair like this costs $125 and up, but the payoff is sub-
stantial. Recall that backaches keep people at home more
than any other ailment. On the job a bad chair limits the
amount of time an individual can sit and perform. That
means lots of up and about and subsequent loss of labor.

Lighting problems can usually be corrected by re-
ducing overhead intensity or masking bright sources
(e.g., windows) to make the VDT screen easier to read,
and by adding a task light to illuminate hard-copy docu-
ments. The task light can be as simple as one of those
high-intensity, focused lamps popular with students, or
as sophisticated as work station fluorescent lamps with
hoods and adjustable filters. Other recommended solu-
tions to eyestrain and fatigue include installing indirect
lighting, applying nonreflective colors and textures to
walls facing the operator, and using source document
holders to reduce the angle between screen and copy
(thus reducing the labor of the eye muscles).

PC World

Optical Coating Laboratory, Polaroid, and 3M are
among the companies that offer self-attaching screen fil-
ters to cut glare without interfering with character focus
or brightness (see “Access Information”). Originally de-
veloped for aerial reconnaissance, Optical Coating’s
Glare/Guard is, at $99 retail, a cheaper solution than
buying new drapes or redesigning your lighting system.
(It is, by the way, built into IBM’s high-end products.)

Sun-Flex offers an interesting “holistic health” fea-
ture on its Voltfree antiglare filter. The literature notes
that the high electrostatic charge on all cathode ray tube
(CRT) type display screens attracts negative ions and re-
pels positive ions. Negative ions are thought by many
people to influence human mood states in a positive way
while positive ions do the opposite. Some scientists be-
lieve that negative ion depletion is part of the reason air
traffic controllers, who spend lots of time in front of
CRTs, are so often cranky. The Sun-Flex filter neutralizes
negative ion depletion, allowing the negative ions to float
freely around the environment. The filter retails at $65.

To cut down printer noise many companies offer
special padded boxes in the $300 to $450 range.
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Large businesses and high rollers can, of course, use
interior designers, who will come in, assess the situation,
and in cooperation with the staff create a total work en-
vironment from carpet to cable management. These
people know their ergonomics and are able to identify
problems users suffer from but of which they are rarely
conscious.

“Our job,” states architect Ken Morrison of Gensler
Associates in San Francisco, “is to design an environ-
ment that responds to the needs of the company.” Most
clients specify function and economics as their top pri-
orities, according to Morrison, “but ergonomics and
productivity go together.”

Do It Yourself
The home user or small-business person can take advan-
tage of a number of do-it-yourself improvements to re-
duce ergonomic hazards.

O Position the terminal so that you can watch it
without undue neck strain.

Ergonomically designed furniture
can increase productivity by 10
percent. In less than 11 months
the furniture pays for itself.

0 Keep ambient lighting low and the VDT turned at
a right angle to windows and light fixtures to avoid
glare. Keep windows shuttered or draped, and have the
wall behind the screen painted in a soft, neutral shade.

© To cut noise try putting the printer in a closet.

O Set seating so as to permit your feet to rest flat on
the ground with knees at a 90-degree angle. Don’t forget
to place the keyboard low enough so that your wrists are
straight and your arms do not tilt upward (an old type-
writer table will do the trick).

0 Everyone who labors at a terminal, whether at
home or in the office, would do well to heed the univer-
sal advice of chiropractors and orthopedic surgeons: get
up now and then and exercise! This means a couple of
jumping jacks in addition to the usual hikes to the coffee
pot. The body is not meant to sit all day; sitting relaxes
muscles that are needed for support.

Although ergonomics is a sophisticated science
(ergonomists design space capsule interiors as well as
hammer handles), the key principle is simple: comfort
and good health in service of alertness and efficiency.
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The individual is the best judge of what makes him or
her comfortable, and most solutions to ergonomic prob-
lems are matters of common sense.

Payoff and Challenge

The average computer customer is not concerned with
ergonomics. Even large corporations that purchase quan-
tities of VDTs tend to overlook health considerations in
favor of what they perceive as economics and func-
tionality. Employees who work at stations, however,
unanimously agree that comfortable office furniture and
surroundings influence productivity. This was confirmed
in a recent study sponsored by Steelcase, the largest man-
ufacturer of conventional and electronic furniture. The
study found that ergonomically designed furniture can
increase productivity by 10 percent. In less than 11
months the furniture pays for itself.

Dr. Marvin J. Dainoff and his associates at the U.S.
Department of Health and Human Services undertook
one of the first empirical investigations of ergonomic de-
ficiencies in VDT work stations. The researchers alter-
nately put subjects to work in “best designed” and
“worst designed” environments, while offering an incen-
tive pay system based on keystroke speed and accuracy.
They found that productivity increased by almost 25
percent at the well-designed station.

Some experts contend that attention to the “human
factor” should not stop at a good chair and clear display
characters. Karen Kessel, editor of the Ergonomics
Newsletter, published in Santa Monica, California, ob-
serves that “You can only go so far in hardware
ergonomics, while in software there are still so many
possibilities for improvement.” Her suggestions essen-
tially boil down to making programs ever more friendly.
“Users don’t want to learn about computers,” she says.
“Whether it’s bookkeeping or ticketing, they just want
to get their jobs done.”

Certainly clearer and cleaner software sells more
software and reduces anxiety, the villain of many organic
health problems. However, “friendly” usually translates
to “familiar,” and today’s computer-literate third grader
is already on pretty friendly terms with tech talk.

A more serious and difficult challenge concerns the
nature of work life in the electronic office. Although chi-
ropractor Jerry Behymer treats the physical ailments, he
feels that, “It is the rhythm and structure of the work
that needs to be changed rather than the design of the
work station.”

Dr. Smith’s NIOSH team reached more precise and
frightening conclusions: for clerical VDT operators the
machine is not a tool that can be used to enhance the
end product so much as it is “part of a new technology
that takes more and more meaning out of their work.”
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Community: Events

PC at the Olympics

When the athletes go for the gold, IBM PCs will be

there at the finish line.

Larry Press

How do you manage 10,000 athletes,
8000 reporters, 44,300 employees, 7
million spectators, 23 sporting
events, and $472 million? With a PC,
of course.

The Los Angeles Olympic Organiz-
ing Committee (LAOOC) is using a
variety of computers to plan and run
the 1984 Olympic Games. But the PC
figures prominently in the day-to-day
planning for next year's biggest
sporting event.

IBM is one of the 30 to 35 corpo-
rate sponsors of the 1984 Olympic
Games. Included in Big Blue’s $4 mil-
lion cash, equipment, and support
service contribution are 100 PCs, so
we visited the LAOOC headquarters
to see how the computers are being
used.

Surmounting All Obstacles

Mike Mount has lots of plans to
make. Even more importantly, he has
lots of plans to carry out. Mount is
the LAOOC vice-president for Sup-
port Operations. Support Operations
has responsibility for the overall plan-
ning—everything from security to
hot meals for athletes—for the 16-
day summer event. In addition,
Mount is directly responsible for
technology, press and TV operations,
and accreditation (badging) for all
athletes and employees during the
Games.
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Forty-year-old Mount began his
job on October 1 of last year, but he
has been working with the LAOOC
since June of 1979. Mount was an or-
ganization consultant with Arthur
Young and Company, the auditing
and consulting firm hired by the
LAOOC. Committee members liked
Mount’s work and enticed him into
leaving the accounting firm.

“It was a chance to build a large
organization in a short period of
time,” Mount explained. “It meant
installing an entire computer system
in a year to a year and a half, train-
ing a lot of people, and having every-
thing work smoothly during that
two-week period. I looked at it as an
exciting managerial challenge.”

The Games Plan

Mount's office is in the LAOOC’s
headquarters, located in a new build-
ing on the edge of the UCLA campus.
The building has the atmosphere of
an aerospace programming shop—
security guards and badges, modular
office furniture, and a temperature-
controlled environment. Nearly every
desk has a PC or an IBM Display-
writer on it.

“We made a decision to grow
much more slowly than other Olym-
pic Committees,” Mount said, noting
that the committee staff for the 1988
Games in Seoul, South Korea, is
already larger than the present
LAOOC staff. But the Los Angeles

organizing committee is bound by
law to run a tight ship—the voters of
Los Angeles approved a city charter
provision in 1978 that forbids any
capital expenditures by the city on
the Olympics that would not, by
binding legal commitment, be paid
back.

“We are avoiding what happened
in Montreal,” Mount said. The 1976
Olympic Games in the Canadian city
were budgeted at $225 million but
wound up costing $1.2 billion.
Montreal taxpayers will be paying
for the Games until 1996. The Los
Angeles Games are budgeted at $472
million.

With such money-saving con-
sciousness it is not surprising that
budgeting and record keeping are
among the main duties of the Olym-
pic PCs. In fact, the PCs are used to
manage and track the LAOOC’s fi-
nancial lifeline, its investment port-
folio from the TV rights, tickets, and
sponsorship monies. The nature and
deadline of the committee’s work
necessitates that these be short-
term investments. Each committee
department produces its budget re-
ports and performs “what if” analy-
ses on the PC; Multiplan is the
preferred spreadsheet program. Bud-
get control at the 23 sports sites and
two Olympic Villages will be han-
dled by on-site PCs during the
Games.
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One of the early uses Mount found
for the PC was to model ticket prices
for the approximately 7 million tick-
ets that will be sold for the sporting
event. Mount explored various ticket-
pricing options for four to six weeks
before finding a system that met both
the International Olympic Commit-
tee and the LAOOC requirements.
Tickets for the events range from $3
to $95, with an average price of $17.

Mount said he is proud of the tick-
eting scheme. He pointed out that
ticket order forms became available
simultancously across the country in
mid-June. (Seventy percent of the
tickets will be sold to people in the
United States.) Sixty days after mail-
order forms were accepted, a random
drawing was held to allot tickets for
high-demand events; tickets to other
events will be sold in the order in
which forms are received. Mount had
to fill out a ticket order form like all
potential spectators. “There are no
freebies for employees, executives, or
‘special’ people like Frank Sinatra,”
he said. An IBM System 38 is being
used to keep track of ticket sales.

East Meets West
The committee found an early use
for the PCs several months ago when
Olympic national committee repre-
sentatives of participating countries
met at the Biltmore Hotel in Los An-
geles to sort out details such as the
number of people coming with each
Olympic team, arrival time, point of
entry, and village and room reserva-
tions. PCs were used to enter and
store cach nation’s data and allowed
LAOOC members to do the neces-
sary schedule juggling and bargain
making that such a project requires.
PCs were also used to demonstrate
how teams can reserve training sites
by electronic mail during the Games.
The electronic message system will
be handled by the official telecom-
munications sponsors, AT& T and
several of its subsidiaries.
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Tracking the Course

Another use for the PC is in person-
nel and task management. Full-time,
paid LAOOC staff now numbers be-
tween 500 and 600 people burt will
grow to 1300 by the time of the
Games. An additional 43,000 people
will be short-term or contracted em-
ployees and Olympics volunteers.
Comshare’s Profile program is used
to match the committee staff re-
sources and needs.

A PERT (program evaluation and
review technique) chart produced on
a PC gives Mount and other LAOOC
executives detailed analyses of the
Olympics preparation activities. The
scheduling chart displays the infor-
mation sequentially, showing the re-
lationship among the activities so
that jobs are done in a logical and
time-saving manner. Originally
Mount set up a mainframe-based
project control system, but it turned
out to be too cumbersome and diffi-
cult to operate.

Dry Run

The LAOOC coordinated seven
world-class competitions at Olympics
facilities in Southern California from
May through September of this year.
The events—swimming, diving,
water polo, synchronized swimming,
cycling, canoeing, and rowing—pro-
vided a good opportunity to test the
new facilities built for the Games and
to fine-tune preparations for next
summer. PCs were used, as they will
be in 1984, for seeding certain events.
LAOOC workers also discovered that
the PC at the velodrome could be
used in the cycling races. One of the
members wrote a program for the PC
that computes racers’ mph speed
based on lap time. Mount said that it
was the first time such speeds had
been posted in cycling events.

PCs will also be assisting in the
archery contests. Judges will examine
targets and mark points on scanner
cards, which will be read and tabu-

lated by PCs equipped with Chats-
worth Data Corp.’s OMR 2000 Opti-
cal Card Readers. “Archery is cer-
tainly not the most technological
sport, but the results will come five
times faster with the computers,”
Mount said.

Large Computers

The LAOOC appears to have found a
computer for every task. McDonnell-
Douglas Automation Co. (MC Auto)
is the official supplier of results com-
puter services for the 1984 Games
and as such will process data and
tabulate results for all individual and
team events.

Accounting is among the services
the Transamerica Corp. computers
are providing. Transamerica installed
and is operating a general ledger, ac-
counts payable, accounts receivable,
and inventory control system for the
LAOOC.

AT&T is providing approximately
2000 terminals at the Olympic Vil-
lages and sports venues for the elec-
tronic message system and Telex
services for reporters and Olympics
and team officials. And IBM will
provide an audio distribution system
that digitally records telephone mes-
sages left for athletes and officials.

So what happens after August 12,
19842 “We close the door, go home,
and recuperate,” Mount joked. The
winding down and mopping up oper-
ation will begin as soon as the
Games are over, he said. The staff
will dwindle to 100 people by next
December, and by then much of the
equipment will be returned to the
sponsors and suppliers. But Mount
admitted that he hasn't taken much
time to plan that phase of the opera-
tion. “We are all focusing on what it
takes to get the job done now.” £

Larry Press is a Contributing Editor
for PC World. He is president of a
Southern California microcomputer
consulting firm.
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The California Challenge

A summer institute at Stanford helps prepare teachers
for California’s computer giveaway.

Linda V. Williams

Summer used to be the time kids
went swimming and teachers worked
on their tans. These days parents
pack the kids off to computer camp,
and school districts hustle the teach-
ers off to summer computer in-
stitutes.

This summer at Stanford Univer-
sity 200 teachers gave up their
chance to bask in the sun and spent a
summer month peering at the lumi-
nous green glow of the computer
screen—in many cases the screen of
an IBM PC. For most of the teachers,
especially those from California, the
institute had a special importance
and urgency.

National attention is
focused on California’s
computer giveaway.

In California, 1983-84 will provide
the test of whether schools can effec-
tively integrate computers into their
programs. Changes in that state’s rax
laws are encouraging corporations to
donate computer equipment to the
schools, and educators and law-
makers across the country will be
watching the results of this experi-
ment. The teachers at the Institute on
Microcomputers in Education were
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anxious to learn how to make the
best use of the new equipment.

The institute was sponsored jointly
by the Stanford University School of
Education and Interactive Sciences,
Inc. (ISI), a nonprofit organization
devoted to the study of the role of
computers in education. The spon-
sors had originally planned to give
the program an international focus,
but events in California last fall con-
vinced the organizers to shift their at-
tention closer to home.

A Computer in Every School

In September 1982 the California
State Legislature passed Assembly
Bill 3194, which offered corporations
a tax break for donating hardware
and software to schools. With this
incentive many corporations began
making plans to provide schools with
some of the hardware that educators
have long proclaimed that they
needed but could not afford.

Yet the donated equipment is a
mixed blessing for teachers. Now
that they have the computers, the
pressure is on to demonstrate that the
schools can make effective use of
them.

National attention is focused on
California’s computer giveaway. Suc-
cess or failure will influence policy

makers in other states and at the na-
tional level. At a time when school
budgets are threadbare and resources
are overextended, do the schools
have the human resources to match
the mechanical ones?

People to Match the Computers
The ISI staff and the Stanford faculty
decided to use this summer’s institute
to prepare teachers to meet the chal-
lenge of the new equipment. They
recognized that in schools where
teachers had little or no experience
with computers, the new equipment
would end up in the custodian’s
closet or be “captured” by a single
aggressive teacher.

One way to prevent that unfortu-
nate situation was to make sure that
as many districts as possible had
teachers capable of integrating com-
puters into the total school program.
The institute’s sponsors made special
efforts to attract California teachers
to the international program in July,
and a second month-long institute
aimed specifically at California edu-
cators was planned for August.
Knowing that many of the districts
that needed help the most lacked the
funds to send teachers to the in-
stitute, ISI President Joan Targ and
Vice-president Jeff Levinsky coaxed
California foundations into granting
scholarship money.
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time he was waiting for a machine
like the PC to come along.

Rowe told the teachers that in
the middle of the 1960s IBM pro-
duced a unique educational com-
puter-assisted instruction (CAI)
hardware system, the IBM 1500.
The company made only 25 of
these systems, and they were used
for research in CAL

That research convinced [BM
that CAI was not yet practical.
The hardware was too expensive,
and software was considerably
more complex to produce than
researchers had expected. Accord-
ing to IBM’s estimates, it required
from 100 to 1000 hours of work
to produce one hour of course
material.

With the introduction of the
personal computer 15 years later,
affordable hardware was finally
available, and IBM was ready to
tackle the rask of providing edu-
cational software for the PC.
Rowe explained that the company
is not relying solely on its own re-
sources to achieve that objective.

“The quantity of what’s re-
quired in the marketplace is stag-
gering,” he explained. Even IBM

doesn’t have the resources to pro-
duce materials in all areas. How-
ever, the company is developing
and marketing some materials it-
self. Rowe gave his audience a
preview of one such program,
Writing to Read, developed by
Dr. John Henry Martin. That
program is in its second year of
nationwide evaluation by the Edu-
cational Testing Service and IBM.
It uses a voice synthesizer and the
graphics capabilities of the PC to
teach young children reading and
writing.

In addition, the company en-
courages individuals both inside
and outside IBM to develop and
submit software to run on the PC.
The software is tested and evalu-
ated, and if accepted is marketed
by IBM.

A third major source of soft-
ware is the individuals and pub-
lishers who develop or adapt
materials to run on the PC. “A lot
of what'’s available today was de-
veloped because people decided
they wanted their programs to
run on the IBM PC,” Rowe as-
serted. He cited Houghton-

Mifflin’s reading and language
arts programs for grades three
through eight. Those programs
consist of 240 disks.

Rowe reminded teachers that
despite the rapid progress being
made in the educational uses of
computers, the field is still at a
very early point in what will be at
least a 5- to 10-year learning
curve. Most of the materials avail-
able are drill and practice exer-
cises because they are the easiest
to produce.

Tutorials that teach new mate-
rial and simulations that help stu-
dents integrate information and
develop problem-solving skills
will come more slowly because
they are more difficult to produce.

For a field in its carly phases
educational software is growing
amazingly fast. And although
many of today’s products may
seem crude in 5 vears, at the mo-
ment they demonstrate impressive
gains for the industry. For teach-
ers at the institute, IBM’s pro-
gress in the field was good news

indeed.

Participants ventured into the
wilds of Silicon Valley to visit the
Xerox PARC Research Laboratory,
Hewlett-Packard, and the Computer
Tutor Camp. Dr. John Chowning, di-
rector of Stanford’s Center for Com-
puter Studies in Music, took them
behind the scenes just prior to a con-
cert for a computer music demonstra-
tion.

In addition to high school tutors
and superstar speakers, participants
found another invaluable resource at
the institute—each other. During the

PC World

intensive month of study, they found
time to share ideas, experiences, and

problems.

The relationships developed at the

institute laid the foundations for a

network of professionals who will as-

sume leadership roles when they re-
turn to their communities. That
network will be another important

factor in strengthening the impact of

institute participants on the educa-

tional system. Horace King of River-

side, California, summed up this
perspective: “It’s not just working
with computers, but working with
people.”

Time Will Tell
The summer institute will almost cer-
tainly have a major impact on what
the 200 participants do in their class-
rooms next year, but will it affect the
larger educational community? Will
the teachers become the seeds Cali-
fornia and other states so desperately
need to move their educational sys-
tems into the computer age? Time
will tell.

There is, however, good reason for
optimism. Last spring ISI conducted
a poll of the participants at its 1982
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Meet Lee McFadden, your

personal guide

to theIBM PC

Lee’s carelully sequenced cassette lessons
let you learn in the most natural way
possible—by sitting down with a
knowledgeable friend. Even if you have
never touched a computer, in just 3 step-
by-step sessions you will learn to:

« Set up your computer
and use the special keys
» Copy diskettes and files
» Format new diskettes
* Rename and erase files
» Load and run BASIC programs
« Write simple BASIC programs
« Create and edit text files
» Set up batch processing files
* And much more!

In short, you will be able to use existing
programs with confidence, as you enter
your own data. organize your files and
understand the principles of what you and
your computer can do. If you later decide to
take up programming, you'll have the solid
background necessary.

A Proven Teaching Approach

With interactive FlipTrack cassettes, you
learn directly by doing. No reading
required. You learn at your own
convenience, al your own pace, on your
own computer—like having a personal
tutor “talk you through" each procedure.

Best of all, the patented FlipTrack format
of the tapes lets you choose the subjects
that interest you. covering as much or as
little detail as you want. And a fully
indexed Operator's Guide provides an
invaluable, on-going reference.

You work directly with IBM's own DOS
and Diagnostics diskettes, trying the

Learn how to operate your
"\ bylistening to a friend.

IBM s a registered
trademark of
International

Business Machines

Corp.

COMPUTER

Audio Casssties /
& Operair's Guide /

Opeora

Guide 'ﬂr's

commands and programs you want to
master, and seeing the results. No
secondhand simulations. (If you have PC
DOS version 2.0, you also work with its
Supplemental Programs diskette.)

Moneyback Guarantee

Order from us on a 15-day "right of
return” basis. Try a lesson or two yourself.
Share them with others—f{riends, lamily.
students or staff. If you're not delighted at
how quickly and easily you begin to learn,
simply return the program in its original
condition for a full refund. No questions
asked.

To Order:

Drop by your local dealer for a
demonstration. Fill out the coupon below,
and mail it. Or Visa and MasterCard
holders may order TOLL FREE:

(800) 222-FLIP

In Illinois, call (312) 790-1117.

Other tested
“how to” courses
from FlipTrack:
Computer Operation

O Apple //e .......... $57.00
O Apple Il Plus ........ $57.00
OApple///.coovvnn... $110.00
OIBMPC............ $57.00
OIBMXT............ $75.00

0O Franklin Ace 1000 . $57.00

Word Processing
0O WordStar .......... $57.00
0O WordStar &
MailMerge......... $75.00
O AppleWriter........ $57.00
0O EasyWriter II....... 857.00
Spreadsheets
0O VisiCale ........... $75.00
O SuperCalc ......... $75.00
O Multiplan.......... 875.00
O Lotus 1-2-3 ........ $75.00
Operating Systems
OCP/M....ccvvnnn.. $60.00
O CP/M-86........... $75.00

FlipTrack Learning Systems acknowledges the
trademarks above as belonging to the
companles whose products they describe,

8M PC

0O YES. Please rush me the courses ['ve checked above. 1
understand that if I'm not delighted, I may return any course
undamaged within 15 days for full refund. No questions

asked.
O Check enclosed. (Include $2.50 for shipping. lllinois

customers add 5.5% sales tax.)
O Charge my credit card:

FligTack

0O VISA O MasterCard Dept. PW-E
No. Expjres 999 Main, Suite 200
Glen Ellyn, 1L 60137
Name (312) 790-1117
Address
City State Zip

Signature

Outside USA. add $10 per unit,

Circle 512 on reader service card

FlipTrack Learning
Systems is a division of
Mosaic Media, Inc.



SOFTWARE

ApTec (for color Prism Printers)
Rainbow Writer Color Text Formatter . . $119.

Rainbow Writer Screen Grabber . ... . ... 69.
Ashton Tate

dBase Il (DOS or CP/M-86) .. ... ... .. 389.
FIAY siscscsimpimpnporsmesmonmus call
Best Programs

PC/Personal Finance Program ... .. 2 3 .08,
PC/Professional Finance Program Il . .. 145.
PC/Fixed Asset System . . . ........ .. 279
Bible Research

THE WORD (KJV Bible - 7 disks) . ... .. 145,
Continental

Home AccountantPlus . . ......... v 5 5:90;
FCM (was First Class Mail) . . ... ... L. 79,
UltraFile (file/report/graph) . . . ... . .. .. 127,
Conceptual Instruments

The Desk Organizer (1 yr. free updates,

30 day return guarantee, now has

Meta Command) . ............. .. 250.
Digital Research

CPIMBE e 5 g o5 vt s sem 5 50 4 o 5 g 39.
DRLOGO .................... .. 109.
Financier

Financier Personal Series . _. 119,
Financier Tax Seres ... .......... .. 119
Hayden

PIEWriter . . ........ ... .. ... ..... 149.
Hayes

Smarncomlll . cuiswssmsissiimssmasme 79.
IUS (XTand DOS 2.0 compatible)

EasyWrler 11« « o o wias om s v s 05 94 i 195,
EasySpeller Il for EasyWriter Il .. ... .. .. 129.
AR APGIL................. each 339.
Package Price for AR, AP G/L .. .....879.
INVEMMOTY &y wivssmuoswuswmemmanwesws 339.
OrderEntry . ... 339.
Lifetree

VOIKSWIRET & v v s wio s oo 5w i s s s 119,
Volkswriter International . . .. .......... 149.
Volkswriter Deluxe .. . ............... call
Link Systems

Datafax . ..... ... ... ... ... ... 189.
Lotus Development

1-2-3 (version 1A — the newest!) . ... ... call
Micropro

WordStar3.3 ... ... ... ... ... ... .. .. 269.
ProPak (WordStar/MailMerge/
SpellStar/Starindex) ........... ¢ v s 397
Microsoft

Mulliplan ... cocsimcnviivsisring. 169.
Multi-Tool Financial (for Muitiplan) . . . . . .. 69.
Multi-Tool Budget (for Multiplan) . ... . ... 99,
Multi-Tool Word (with mouse) . . ... ... .. 349.
Microstuf

Crosstalk XVI ... .................. 109.
Transporter (includes Crosstalk XVI) . . . .. 169.
PCsoftware

PCrayon (create in full color with easy

to use graphics tool) . . . ... .. g g% s 3 39.
CREATABASE . ..... ....... ....... 59.

PC Connection

Software Special
through November 30, 1983

PETER NORTON

Norton Utilities

* Super utility package

* Works on any IBM-PC or XT

* Works with all DOS versions

ROSESOFT

ProKey

 Customize your keyboard

¢ Eliminate repetitive typing

* One key can issue a whole
series of commands

PACKAGE PRICE FORBOTH . . .. .. $99.
Peachtree
PeachText5000 . .............. ..$237
Pearlsoft
Personal Pearl ... . ....... ... .. 189.
Peter Norton ... .... .. see above special
Norton Utilities . . . ............... 55.
RoseSoft ............ see above special
ProKey (custornize your keyboard) ....59
Software Arts
TRISOWEE - - wowmvamuvnre ysmesms sy 219,
Financial Management Pack . . .. ... . ... 87.
Mechanical Engineering Pack . . . ... .. .. 87.
Software Publishing
PFSIFile . ........... ... ....... . 95.
PESIGap zismssmssnssmaiomiiiniss 95.
PFSMWIrite . . ... ... 95.
PFS/IReport . .............. ... 79.
Softword Systems
MUlImate ; soise a0 o swms 5055052 call
Sorcim
Supercalc Il ... ... .. ... ... 159,

System Software Services
PCModem 1.3 (for Smartmodem 300) . . . . 39.
PCModem 1.4C (for Smartmodem 1200) . . 69.

VisiCorp

VisiCalc IV (w/StretchCalc) . ....... ... 165.
VisiFile . ... 195,
VisiSchedule . .................... 195.
VisiTiend/PIot ::ccsvussmssmssmesmns 195.
VisWord ... .. 269.
VISISPEll . o 159,

EDUCATIONAL

Comprehensive

PC Pal (for first tme users) . ........... 27.

PC Tutor 1.1 (more in depth instruction) . . . 55.
PC Tutor 2.0 (more in depth instruction) . . . 55.

FriendlySoft

FriendlyWare/PC Introductory Set . . .. 39.
Lightning Software

MESIERYIIE - . wvw v s mis cwow o 0 i o0 514 0 34.
Spinnaker

Educational Games for Young Computer
Users (requires graphics board)
Snooper Troops | (ages 10to agult) . . . . . . 30.

*OUR NEW HOURS START NOVEMBER 1.

Your after hou

Monday thru Satun

Snooper Troops Il (ages 10 to adult) . . . . $30.
Most Amazing Thing (ages 10 to adult) . . . 27.

Face Maker (ages4to 12) ............ 23.
Story Machine (ages 5t09) ........... 23.
Kinder Comp (ages 3t08) ............ 23.
Rhymes and Riddles (ages 510 9) ... ... 20.
Hey Diddle Diddle (ages 3t0 10) ....... 20.

Stone (requires graphics board)
My Letters, Numbers, and Words (great

graphics and sound —ages 1o 5) ... .. 29.
GAMES
Broderbund
ApplePanic ....................... 23,
EPYX/Automated Simulations
TempleofApshai ................. . 27.
Upper Reaches of Apshai . ........... 15.
Curse of Ba. . ... v evssmasmasngssms 15.
SIArWAITIOr s ovcwmismantsssmes suy v s 27.
RescueatRigel .................... 23.
Crush, Crumble, and Chomp . ......... 23.
FriendlySoft
FriendlyWare/PC Arcade ............. 39.
Funtastic/
Snack Attack ll (afavonite) . . ... ........ 27.
Cosmic Crusader (as good as above) . . .. 27.
BigTop (hoursof fun!) . .............. 29.
Master Miner (1 or2players) .......... 29.
Infocom
High quality text games
ZOMN o o k0 o 3 s Bkl 0 0 o B o & s § B & 27.
ZOtkIl o omscsmenmms smssmssmanmssass 27
Zork Il ..o 27.
Starcross . ... 27.
Degdling: s mssmisoms pite sy siswioy 35.
Suspended ....................... 35.
Witness .. ... ... 35.
Planetfall ......................... 35.
Microsoft

Flight Simulator (with 93 page manual) . . . 35.
ScreenPlay (mono or graphics board)

BSYINTY 4o oo win i 3ims Smis mas s 8 0§ wa o 29.

Dunzhin (withvoice) . . ............... 29.

Sierra/On-Line

FIOGEEr o s s wisasos s hme s e sis 5 8 98 8 5d s 27.

Crossfire (keyboard or joystick) .. ....... 23.

Ulysses and the Golden Fleece . . .. .. ... 27.

Strategic Simulations

TheWarpFactor ................... 27.

Tigersinthe Snow ... ............... 27,

EDIHBMIG o o 5« x5 vv 5 5.5 ¢ 55 5 5.5 0.8 516§ ingel & 25.

Sublogic

Night Mission Pinball . ............... 29.

Zee Programming

Zuran Defender (highly addictive) . . . .. .. 25
INFORMATION SERVICES

Compuserve

Compuserve (includes subscription,
manual, 5 hours of connect time, and

monthly publications) . ............... 39.
Source Telecomputing
The Source (subscription & manual) . . . . . 69.

© COPYRIGHT PC CONNECTION 1983. ALL ITEMS SUBJECT TO AVAILABILITY. PRICES SUBJECT TO CHANGE WITHOUT NOTICE IBM IS A REGISTERED TRADEMARK OF 1BM CORP.



'S connection.
lay, 9a.m.to9 p.m.

HARDWARE

AST Research (For IBM-PC or XT)

We are a full line AST Research Dealer

All AST Boards come with SuperDrive,
SuperSpool, and one year warranty.
SixPakPlus 64k upgradable to 384k, with

clock calendar, serial and parallel ports

(game portoptional) . . ............. $269.
MegaPlus Il 64k upgradable to 256k (or

more with MegaPak) with clock calendar

and serial port (parallel, game, or second

serialportoptional) . . ............... 269.
MegaPak 128k (not upgradable) . . . . . .. 187.
MegaPak 256k ................... 279.

I/0 Plus Il with clock calendar and serial
port (parallel game or second serial

portoptional) . .......... ... . ...... 115,
Parallel. game, or serial port
for any AST board (specify board) . . . . . . . 35.

Connectall connector bracket (PC only) . . . 15.
Amdek

MAI Board (color & monochrome) . . . . .. 469.
CompuCable

Plastic Keyboard & Drive Covers (set) . ... 19.
Printer to IBM Cable (specify printer) . . . . . 32.
Curli8.. v i vswwsinwsamas see above special

Electronic Protection Devices
All come with Lloyds of London insurance
coverage. All are rated at 1875 waltts, 15 AMP.

THELOMION & o sc s musamsow sy s 65 wm ¥ 44,
Thelime ......................... 69.
ThePeach ........................ 69.
THE/OFANGS: & «. x5 s v s sonsswiswisms s vy 99.
Epson

FX-80 with GRAFTRAX-Plus .......... call
FX-100 with GRAFTRAX-Plus ......... call
Epson to IBM Parallel Cable .. ......... 32.
FTG Data

LightPen(PushTip) . ............... 159.
Demo Disk Set for LightPen . ... ....... 39.
Hayes

Smarimodem 300 . ................ 209.
Smarimodem 1200 . ............... 499.
Smartmodem 12008 (w/Smartcom ll) . . . 439.
Smardcom Il ....... ... 79.
Smartmodem-to-IBM Cable

(Compucable) . .................... 25.

Hercules Computer

Hercules Graphics Card (parallel port) . . . 359.

PC Connection
Hardware Special
through November 30, 1983

CURTIS MANUFACTURING
Make your PC more comfortable and

more productive

PC Pedestal

fits IBM mono or color display . . . . . . $59.
System Stand

holds your PC or XT vertically . . . . ... 19.
3' Extension Cable Set

for IBM-PC Mono Display . ......... 39.
Keyboard Cable

3'09"extension .. .:vuviniinies 32.
PACKAGE PRICE FOR ABOVE ... 139.
Adaptor for PC Pedestal

for Princeton or Quadchrome Display . . 8.

CONNECT WITH US
Need more information on our products?
Buying your first PC or XT and want advice
on hardware compatability and software
performance? Call us. We have the IBM-PC
experience. Monday through Friday 9:00 to
5:30 at 603/446-3383.

OUR POLICY

* We do not charge your card until we ship.

* No surcharge added on VISA and
Mastercard.

* No sales tax.

e We fully insure all shipments at no additional
charge.

* Allow one week for personal and company
checks to clear.

e COD maximum $500. Cash or certified
check.

* 120 day guarantee. Defective software
replaced immediately. Defective hardware
replaced or repaired at our discretion. Some
items have warranties up 1o five years.

United States: For monitors, printers, and
drives, add 2% to all orders. For all other items
add $2 per order for UPS surface, $3 per order
for UPS 2nd Day Air. Canada and Mexico: We
add freight charges to credit card purchases.
For prepayment, include 3% for monitors,

Maynard Electronics

Floppy Drive Controller . ... ......... $159.
Microsoft

System Card 64k (upgradable to 256k) with
clock calendar, serial port, parallel port . . 289.
Mouse Systems

PC Mouse (3 button optical mouse comes

with power supply, desk pad, and

software — connects to serial port) . . . . . 239.
NEC

Spinwriter 3550 (IBM-PC compatible) . . 1878.
Plantronics/Frederick

COLORPLUS .................... 379.
Princeton Graphics

PGS (RGB Monitor now displays brown) . . call
Quadram

We are a full line Quadram Dealer
Quadboard 64k (upgradable to 256k,

with Quadmaster Software, clock calendar,

serial and parallel ports) . ............ 269.
Microfazer Printer Buffer (parallel) w/icopy

MP 64 (64k) upgradable to 512k ... ... 188.
Quadchrome (Hi Res RGB Monitor) . . . . 497.

Quadlink (allows you to run most Apple Il
programs directly on your IBM-PC or XT) . . call
Silver Reed (letter quality)

Silver Reed EXP 550 Printer 132 column,

quiet, smooth, andsolid . ............ 649.
Star Micronics

Gemini 10X (totally Epson compatible) . . . 319.
TG

JOYSHCK: 5 5: 4 5 505 5 305 2 552 5 5 0 3 i & ek ¥ o o 45.
Tandon

T™M 552 (5 1/4") half-height drive (DS,DD)
TM 100-2 (5 1/4") full-heignt drive (DS,DD)
specify Drive A or Drive B for your PC.

Comes with complete step by step

installation instructions . . .. ........... 259,
USI (monitors for graphics board)

Pi-2 Monitor (12" green, with cable) . . . . . 149.
Pi-3 Monitor (12" amber, with cable) . . . . 164.
MEMORY

64k Memory Upgrade Set for IBM-PC or
XTsystemboard ................... 59.
64k Memory Upgrade Set for any memory
board specify make of board . ......... 59.

Install memory upgrades and run
diagnostics at time of board

IDS printers, and drives. For all other items, add $4 DUICHASE OMly - -~ oo oo 10.

Prism 80 Printer (with all 4 options) . . .. 1397. per order for shipping charges.

Prism 132 Printer (with all 4 options) . .. 1597.

Prism to IBM Parallel Cable ... ........ 32, 800 2 43_8088 DISKS

key tronic Verbatim (with 5 year guarantee)

Typewriter style keyboard . .. ......... 193. PC Connection, Inc. Datalife Disks SS/DD plastic box of 10 .. .. 29.

Kraft 6 Mill St., Marlow, NH 03456 e g

Joystick . . ... ... ... ... 45. 603/446-3383 ip IS ISKS) s s s v s wis ;

For the IBM-PC Exclusively.
Py e e — i o e—— S e s = — )4 e——

e T Oese— A I o —_— = ey — = —_ ——— — Ao M=l — ——— —4
- — — D S T ST AN MRS M e = = e s Eee sk ——————=)
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Hardware
Manufacturers

Tell PC World readers about your products.
Don’t miss this opportunity to have your prod-
ucts included in the most complete guide to the
hardware marketplace.

PC World received such an overwhelming re-
sponse to the Software Review that we’re fol-
lowing it with the PC World Hardware Review
in the spring of 1984.

The Hardware Review will describe all kinds
of hardware products available for the IBM PC
and compatibles, from compatible computers
and expansion boards to modems, monitors,
and printers. The Hardware Review will be a
complete product guide to the complex hard-
ware marketplace. It will reflect the experience
of the community of PC users by including
comments from readers who have used and
tested the hardware.

Hardware manufacturers are encouraged to
submit press releases and technical data regard-
ing their products. Product reports will be
written and edited by the expert PC World
Hardware Review editorial staff.

Submit information by using the review form
provided with this announcement. PC World
must receive all submissions by December

Y
&




PC World Hardware Review
Manufacturer Review Form

Product Name

Type of Hardware

List Price

System Requirements

Two distinguishing 1.
features

Two limitations 1.

[3S]

Manufacturer

Address

Telephone

Make sure you provide all the information requested above. Please include with your
review form complete press information and technical data for your products. We en-
courage you to send black-and-white glossy photos for publication.

Send to the PC World Hardware Review, 555 De Haro St., San Francisco, CA 94107.

%
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ADAPSO Is Looking For The
Perfect Software
Protection System.

PROLOK" Already Has It

ADAPSO GUIDELINES

PROLOK

ADAPSO GUIDELINES

PROLOK

Cost

The additional cost of the
protection mechanism should be
low to the end-user.

Less than $1.00 add on

The cost of installing the mechanism
should not be a significant part of
the overall manufacturing cost.

Less than $1.00 add on

Ease of Use
No burdensome end-user Invisible to
installation procedures. end-user
Transparent to end-user during Invisible to
uses of the software product. end-user

Should not effect programs
execution, speed or performance.

Program operates at
exactly same speed,
same execution,
same performance

Does not require end-user to
remember or use different keys
or codes for different products.

Does not

Allows end user to make
his own backup copies.

Protected files may be
backed up with normal
system utilities

Installation
Is relatively simple for
manufacturers to install.

Slip disk in drive-use
any program.

Availability

Widely available to
all software publishers.

Currently available to all
software users, authors
and publishers on a wide
variety of micro computers
and operating systems.

Can be used with all functional

Compatible with

Hardware Requirements

Can be used on all floppy
disk sizes and formats.

Can be used on all floppy
disk sizes and formats.
Currently available on
IBM PC & XT, MS-DOS,
Apple DOS 3.3, Atari,
selected CP/M-80
systems such as Kaypro
Otrona, Northstar and
Osborne. New systems in
process (about 4-6 weeks
per system)

Requires minimal amount of
RAM for use.

Yes! Less than 3k

operating system’s performance.

Permits the use of a hard disk. Yes!
Can Be implemented on a wide Yes!
variety of microcomputers.
Can be transferred to Yes!
another computer.
Can be transferred with Yes!
computer to new owner.
Operating System
Requirements
Can be used with a variety Yes!
of operating systems.
Does not interfere with the Invisible to

Legitimate users.

Does not require modifications
to the operating systems.

None required

Protection

Provides adequate protection from
unauthorized duplication by end-user.

Provides extremely
good protection

types of software products (i.e., all software

compliers, applications, etc.).

Protects code from duplication Yes!

by commercial pirate.

Recently, The Association of Data Processing Service
Organizations formed a Clearing House in search of the
perfect software technology. To help microcomputer
companies and vendors define the perfect software protection
system, ADAPSO developed a series of attributes for the
perfect system.

At Vault Corporation, we used the same set of guidelines
when we developed the PROLOK Software Protection
System almost 18 months ago.

Except, for us, these were not guidelines; but requirements.
We did not release PROLOK until we could satisfy every
requirement—without qualification!

IBM-PC, IBM-XT, MS-DOS 1.1, MS-DOS 2.0 and CP/M-86 are registered
trademarks of IBM Corporation.

Apple DOS 3.3 is a registered trademark of Apple Computer Corporation.
DOS 3.3/3P Copyright 1980-1981, Apple Computer, Inc.

Kaypro is a registered trademark of Kaypro Computer Corporation.
Otrona Is a registered trademark of Otrona Computer Corporation.

We're proud of PROLOK and the fact that it represents the
end of software piracy. And, we're glad ADAPSO defines
the perfect solution the same way we do.

Vault Corporation

2649 Townsgate Rd., Suite 500
Westlake, CA 91361 USA

(805 496-6602

PROLOK

The evaluations expressed in this ad are made by Vault Corporation. ADAPSO is a
non-profit trade organization that does not grant endorsements of any kind.

North Star is a registered trademark of North Star Computer Corporation.

Osborne is a registered trademark of Osborne Computer Corporation.

PROLOK, PROLOK ROMDISK, PROLOK Software Protection Systems,

PROLOK Software Protection

glskenes and Vault Corporation are registered trademarks of Vault Corpora-
on,
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WE TURN

YOUR IBM PC*
INTO A SMAART
'TERMINAL.

You don't really need to get
your hands dirty to turn your
IBM PC into a DEC VI'100 and
VT52 compatible intelligent work-
station. All you need is VIERM,
Saturn Consulting Group's termi-
nal emulation software. VIERM's
features include full VT100

keyboard and video emulation,

IEM

Preswasd
Computrr |

)

throughput to 9600 baud, printer
support, and PC-Host file ex-
change, in addition to the standard
capabilities of an asynchronous
communications package. Call
or write today. Our software
mechanics are standing by.

*Also available for the TI Professional,
Eagle PC and Eagle 1600

Coefficient Systems Corp.  (212) 777-6707 611 Broadway, Suite 426B, New York, N.Y. 10012
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BBS Watch

A slightly different wire service

Les Cowan

BBS Watch has a new look. This
column will present the news, infor-
mation, and gossip that we find on
the bulletin boards. In other words,
we will present the news that you
are making.

CONNECT...

¢=HELP. Warnings are appearing
on more than one BBS of late stating
that if the phone company catches
you using your modem, they’ll sock
you with extra charges. Southwestern
Bell is hitting customers with a $50
per month surcharge for “data grade
service.” Similar surprises have been
reported from the bailiwicks of
Mountain Bell and Southern Bell.

Bulletin board users are not taking
this outrage lying down. Most bul-
letin boards across the country are
abuzz with indignant messages and
calls to arms urging computer owners
to write letters to legislators and pub-
lic utility and FCC commissioners.
The FCC is deliberating this matter
as Docket CC 78-72.

In the Houston area they’re or-
ganizing MUGers (Modem Users’
Group) to fight Ma Bell. Chuck Lott
at the Weekender BBS (713/492-
8700) is the person to contact.

Dickinson’s Movie Guide, a BBS in
the Kansas City area (913/432-5544),
has some useful tips on what and
how much information you are re-
quired to give the telephone company
about communication devices such as
modems. One tip tells callers that
they are required by law to register
modems with the phone company if
they have direct-connect modems.
This regulation does not apply to
acoustically coupled modems.

A Wall Street Journal story re-
ported that Robert Braver, an Ok-

PC World

lahoma City modem user, is taking
the matter to court. According

to the article, Braver’s case will
probably question the constitution-
ality of the phone company
monitoring telephone lines for
carrier signals. Rravo Braver!

More?
BBS guru of the month. All the mo-
dem uproar brings us rather neatly to
David Hughes of Colorado Springs,
Colorado. His BBS, Country Kitchen
(303/632-3391), is a "round-the-clock
affair, and the mountain folk who are
regular Country Kitchen callers are
also mobilizing to fight the phone
company.

The Country Kitchen offers callers
a certain amount of folksiness. Just
take a look at some of the items from
the Kitchen’s main menu:

<G>eneral Message Center... POST OFFICE

<E>lect-Mail (Private)... PONY EXPRESS

<N>ews...0LD TOWN BULLETINS AND
ELECTRONIC NEWS

<|>nfo & Spec Features... TOWN HALL AND
CITY CLERK

<B>ank...TOWN'S INFORMATION BANK-
VAULT

<V=>arious Computers... WAGON PARK

<D>rinkin' and Discussin’ Politics ... ROGER'S
BAR

<P>urchase or Peruse... GENERAL STORE

<W=riter's Corner... OPERA HOUSE

<S>chool Bell...L'IL RED SCHOOLHOUSE

<U>ser Log... MAN-WANTED POSTERS

<C>hat with SYSOP ... MEET THE MAYOR

<Q>>uit this call... SKIP TOWN

Hughes is something of a mav-
erick. At this very moment he may
be sitting with a brew and a Radio
Shack TRS-80 Model 100 in his fa-
vorite Rocky Mountain saloon com-
posing something for his electronic
magazine, Source Trek. Source Trek is

called up by the command PUBLIC 152
DIRECT and Hughes gets a nickel from
The Source each time it’s called. The
electronic magazine is a grab bag of
short items, messages, and jokes from
David’s fertile mind. His BBS’s latest
sign-on quote is, “If government can
provide highways for people’s bodies,
why not provide them for their
minds?” An intriguing thought, but
then my mind is definitely a subcom-
pact model.

Hughes, by the way, was celebrated
in a long summer story in the Wall
Street Journal (they sure have dis-
covered electronic bulletin boards
over at the Journal). To quote Mr.
Hughes: “Electronic communications
are going to make us use more vivid
metaphors and a different style of
prose writing to make up for the lack
of personal contact...electronic novels
are a lot of #&$%$% @!” David is
ex-army, and he knows that top row
of keys.

More?
Wds to lv by. T'll say one thing for
the Country Kitchen: its BBS menu
items may be folksy, but at least they
are comprehensible. Abbreviating in
the name of limited memory is fine,
but it can get out of hand. I am so
pleased that you agree. I just happen
to have a short glossary of terms for
all of us acronymic morons:
PMS—people’s message system (BBS
software)
RBBS—remote bulletin board system
(more BBS software)
MSG—message
SIG—special interest group
SO—sexually oriented
SYSOP—system operator
UG—user group
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BBS Watch

More?

"Q to quit. The messages on the
Akron Digital Group BBS
(216/745-7855) read like a soap
opera script. So much drama, so
much pathos, so much confusion!
Will Tricia fall for Noyfb’s indecent
suggestions? Or will she go pee-wee
golfing with loyal but forgetful Brian?
Have the Peeks and Poker Chips
really seen the last of mischievous
Joshua? Do any of these people really
exist? Is Joshua the Mad Programmer
(aren’t they all) of Armadillo Media
Services? Dial in next month when
we will do our best not to address
these and other weighty matters.

NO CARRIER...

Les Cowan is a freelance journalist,
technical writer, and sometime pro-
grammer based in San Francisco.

IBM PC Bulletin Boards

Following is a partial listing of the
IBM PC bulletin boards on-line in
the United States and Canada. The
list is updated as we receive infor-

mation about new bulletin boards.

201/783-6976

NY PC Users Group
SYSOP: Donald David
24 hrs, 300/1200

202/362-2707

Washington, D.C.

SYSOP: Mike Todd

24 hrs, Novice Special Interest
Group, 300

PC World

203/289-6321

East Hartford, Connecticut

SYSOP: Scott Maentz

6 p.m. to 9 a.m. Mon to Sat,
all day Sun, download &
upload, messages, 300/1200

203/521-1991

Hartford, Connecticut

SYSOP: John O’Boyle

10 p.m. to 5:30 p.m. Mon to
Fri, evenings Sat & Sun,
download & upload,
messages, 300/1200

(Passwd = IBMPC)

203/966-8869

New Canaan, Connecticut

SYSOP: Whit Wynat

24 hrs, download & upload,
messages, 300

213/371-8825

Culver City, California

SYSOP: Marc Schoenberg

24 hrs, download & upload,
messages, 300/1200

(continues)

SOFTWARE
FOR SMALL
BUSINESS

GENERAL LEDGER

mon(h (per disk). l\ups and concisely displays
month/end balances for Last Year, This Year and
Forecast. Includes Cash Disbursements, Cash
Receipts and General Journal. Reports include
Balance Sheet, Income Statement, Annual
Summary of Last Year, This Year, Forecast and
Journal Report (provides audit trail).

ACCOUNTS RECEIVABLE .$125
Allows up to 500 customers and 600 invoices per
month. Invoices can be entered directly or transfer-
red from Inventory Module automatically.
Customer name and address is indexed for quick
access and casy review. Statements can be printed
at any time. Partial payments possible.

ACCOUNTS PAYABLE. . ... $125

Allows up to 500 vendors and 600 invoices per
month. Records invoices and handwritten checks.
Writes computer checks for payables or any other
purpose. Check printout format can be casily
modified to use any computer check. New vendor
name and address are easily entered when invoice
is entered.

INVENTORY ............. $125
Allows up to 1,000 parts. Calculates shipping costs.
Keeps 3 month history of unit sales as well as year
to date. In conjunction with Accounts Receivable,
can be used as point of sale (prints invoices, handles
cash, prints daily summary of activity and cash
received). Reports include Invkntory Value and
Stock Report, Sales History, Internal and Customer
Price List.

All Four Modules. ..........

....... $125

The TAMES RIVER Group Inc

ACCOUNTING
om0 VT TICROS

DEMODISK......... $18.00
Try all 4 programs — order our DEMO DISK
for $18.00 (includes shipping). Condensed
versions of the programs will give you the
“feel” of both data entry and access. Includes
sample reports and instructions. Also includes
“ACCOUNTING FOR MANAGERS”. Is it
a credit? Is it a debit? Read and find out.

FEATURES:

* Versions for MSDOS & CPM machines (IBM,
IBM compatible, Kaypro, Morrow, Osborne,
Xerox).

* Standard double-entry accounting.

* Modules completely interactive.

* Excellent on screen-prompting.

* Clear, concise manual.

* Indexed files and hashing routines allow very fast
searches.

* Excellent error-checking. Mistakes are easily
corrected.

* Adjustable screen width.

Available direct, from computer dealers, and some
B. Dalton bookstores.

ORDERING: Please specify machine and density.
Send check or money order, or use your VISA or
MASTERCARD (Please supply expiration date as
well as account number). Price includes shipping
(MN residents add 6% sales tax). Your order will be
shipped by return mail. C.0.D. add $2.00 perorder.
125 N. First St.
Minneapolis, MN 55401
(612)-339-2521
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15K MEMBERS AND GROWING
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American Software Club" .as been selling software for the
APPLE, ATARI, IBM, TRS-80 and CP/M Computers (DEC, Eagle, Vector 4,
Northstar, Xerox 820, Superbrain, Heath/Zenith, NEC, Televideo, Altos, Columbia,
Osborne, Sanyo) since 1981. Computerists don't just join ASC—they stay with us.

Chalkitupto. ..

Having 600 products in stock and our “lowest price’ guarantee.
Chalkitupto. ..

Our free bi-monthly Compendium magazine which gives comprehensive product
descriptions, club news, and services.

Chalkitupto. ..

Our toll free technical support and order lines. ASC doesn't just sell software—
we support it!

Chalkitupto. ..

Speedy shipping. Because we know waiting can be frustrating, ASC has been
shipping more than 60% of orders in under 6 hours.

e
e oy 1 I
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But don't just take our word for it. Join now, and take advantage of our free one year
membership offer. With absolutely no purchase obligation, you have nothing to lose
and everything to gain.

Wondering if there are strings attached? The only one is in the cartoon. . .

For a One-Year Trial Membership with no fee or obliga- f‘f’
Y

tion, fill out the coupon or call our Toll Free Number:

1-800-431-2061 :

American Software Club," Inc.
80 Topstone Road, Ridgefield, CT 06877

Please begin my free one-year trial membership as outlined above.

(CT Residents call 203-431-4966) &
My computer is:
[J APPLE
[ ATARI

Neivia - O IBMPC
[ TRS-80
Address____ . (Mods 1, 2, 3,4)

) [JCP/IM(8" or5Y%")
City/State/Zip S

Outside the US: Please enclose $15.00 (US) for a one year membership.

Circle 359 on reader service card
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BBS Watch

703/425-7229

Springfield, Virginia

SYSOP: Bob Blackwell

24 hrs, download & upload,
300/1200

(Passwd = IBMPC)

703/522-4513

Vienna, Virginia

SYSOP: Paul McKnight

24 hrs, download & upload,
300

(Passwd = IBMPC)

703/560-7803

Vienna, Virginia

ABBS with IBM PC
Conference

24 hrs, download & upload,
messages, 300

703/560-0979
Annandale, Virginia
SYSOP: Wes Merchant
Download, messages,
bulletins, 300

703/680-5220

Dale City, Virginia

Dale City Info Exchange

SYSOP: Tim Mullins

24 hrs, news, new product
reviews—all PCs, 300

703/978-9592

Fairfax, Virginia

SYSOP: Don Withrow

24 hrs, download & upload,
tips, 300/1200

(Passwd = IBMPC)

704/365-4311

Charlotte, North Carolina

SYSOP: Charles McCurry

24 hrs, download & upload,
messages

(continues)
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DynaWriter

a word processor
Easy to buy at
$100

Easy to
use

and
look
at
the
features

\
5 0O\
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REQUIREMENTS:

@® 80 Col Monitor, Mono Color
or Both

@ 1 or 2 Single or Double Side
Disk Drives

® 96K Memory

® Operating Sys-PC DOS V1.10

@ One or Two Printers
(Matrix and Daisywheel)

order from

@ IntelSoft Inc.
1259 EI Camino Real
Suite 164

NTEL
OFT  Menlo Park, CA 94025
One. (415) 854-2777

brochure on request
Circle 444 on reader service card

BBS Watch

213/390-3239

Source: TCG147

Santa Monica, California

SYSOP: Marc Schoenberg

24 hrs, download & upload,
10M disk, 300/1200

213/649-1489

Culver City, California

SYSOP: George Peck

24 hrs, download & upload,
messages

214/223-0983

Dallas/Ft. Worth, Texas

SYSOP: Mark Collard

24 hrs, download & upload,
messages, 300/1200

215/439-5696

Allentown, Pennsylvania

SYSOP: Glenn Wesley

24 hrs, download & upload,
messages, 300/1200

219/259-8008

South Bend, Indiana
SYSOP: Mike Edgarton

24 hrs, download & upload

(Xmodem), messages,
300/1200

301/251-6293

Gaithersburg, Maryland

SYSOP: Larry Jordan

24 hrs, communicarions info
(Xmodem), messages

(Passwd = IBMPC)

301/371-6271

Frederick, Maryland

SYSOP: Gary Horwith

18 hrs, download & upload
(Xmodem), messages, 300

301/460-0538

Bethesda, Maryland

SYSOP: Ramona Landberg

24 hrs, upload newsletter arti-
cles, 300/1200

(Passwd = IBMPC)

301/948-9143

Gaithersburg, Maryland

SYSOP: Jim Fry

24 hrs, local buying info
(Xmodem), 300

301/949-8848

Rockville, Maryland

SYSOP: Rich Schinnell

24 hrs, download & upload,
300/1200

(Passwd = IBMPC)

312/259-8086

Chicago, Illinois

SYSOP: Gene Plantz

24 hrs, download & upload,
messages, 300/1200

312/376-7598

Chicago, Illinois

SYSOP: Pete Coniceak

24 hrs, download & upload,
messages, 300

312/944-4847

Chicago, Illinois

SYSOP: Bob Dew

24 hrs, download & upload,
messages, 300/1200

415/481-0252

San Lorenzo, California

SYSOP: Terry Taylor

24 hrs, download & upload
(Xmodem), messages, 300
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CHOOSE WITH CONFIDENCE !

A PROVEN SERIES OF SOLUTIONS THAT WORK

EXCALIBUR

e
SERIES 'A

SERVING BUSINESS IN THESE AND MANY OTHER VERTICAL MARKETS

Auto Parts Store Retail Stores Lawn Mower Dealers  Air Contractors
Manufacturers Pest Control Plumbing Distributors Paint Distributors
Country Club Boat Dealers Tire Dealers Appliance Dealers
Motor Cycle Dealers  Builders Machine Manufacture Pool Builders
Accountants Raquet Clubs Tractor Dealers Hardware Stores
Restaurants Food Distributors Bakeries Aircraft Dealers

Available in CP-M,MP-M, MS-DOS for Single or Multi Terminal with Record Lock

DISTRIBUTED BY

PROFESSIONAL SOFTWARE SOLUTIONS

GENESIS COMPUTER INC. 182 W. HWY 50 CLERMONT FL 32711 / 904 394-5522 JERSEY MICRO SYSTEMS

(208) DAt Cerritos, CA
(205) 252-9541 1+-800-874-2681

(213) 404-1010

THIS TIME MAKE IEXCALIDBU IR YOUR CHOICE

CP/M, MP/M is a trademark of Digltel Research, Inc./MS-DOS is a trademark of Microsoft, Inc.

Circle 504 on reader service card



BBS Watch

716/836-6964

Buffalo, New York

SYSOP: Bob Taylor

9 p.m. to 9 a.m. Tu, W, Th,
F; 6 p.m. Sa to 9 a.m. Tu;
download & upload,
messages, 300

806/353-7484

Amarillo, Texas

SYSOP: Dorn Stickle

6 p.m. to 8§ a.m. Mon to Sat,
all day Sun, download &
upload (Xmodem), mes-
sages, 300

913/841-6424

Lawrence, Kansas

SYSOP: Bruce Anderson

24 hrs, download & upload
(Xmodem), messages, 300

914/221-0774

Hopewell Junction, New York
SYSOP: John Giberson

24 hrs, download & upload,

messages, sports/ham radio
news, 300/1200

914/297-0665

Poughkeepsie, NY

SYSOP: Ray Hyder

24 hrs, download & upload,
messages, games, 300/1200

919/847-4625

Raleigh, North Carolina

SYSOP: Randy Ray

Download & upload,
messages, 300/1200

(Passwd = IBMPC)

800/848-8199

CompuServe

24 hrs, download & upload,
messages

Subscribers only

PC World

dBASE aﬂ w! ABASE
WINDOW ~eV* DOOR

PRODUCTS FOR THE FUTURE—
AVAILABLE NOW!

dBASE WINDOW is a full-fledged dBASE Il Application Generator.
Working from your design, dBASE WINDOW generates and runs record
keeping applications of all kinds, quickly and effectively. Just draw your
input screen and report formats and dBASE WINDOW will create your
application for you.

dBASE DOOR is a new product for those who only require the report
generating capability of dBASE WINDOW. dBASE DOOR can be used
with existing dBASE Il command files and databases, providing the
most powerful report generation available for dBASE Il. If you own
QUICKCODE or AUTOCODE, you need dBASE DOOR!

dBASE WINDOW and dBASE DOOR have the unique capability to build
upon a relation between two independent databases. Here's how:

Job Records

ADDRESS | FIRST NAME | LAST

NAME EMPLOYEE | DEPARTMENT

NUMBER NUMBER

Personal Records

Any two databases can be linked by a common field. In this example,
the field ‘last name’ establishes a relationship between the personal

records file and the job records file. Using dBASE WINDOW or dBASE
DOOR, you may now print reports which contain data from both
databases!

Compare the features of dBASE WINDOW with any program generator:

¢ Any number of databases may be present in an application

e Up to five indexes per database

* Real time interactive queries

¢ Built-in powerful free-form report generator,
also available separately as dBASE DOOR

¢ Uses two databases in one report

e Easy to add custom code when necessary to meet
special needs.

Requirements: CPIM® and dBASE Il 2.3B; CP/M-86® or PC-DOS and
dBASE 11 2.3D. Disk space required for dBASE WINDOW: 400K or more.

dBASE WINDOW is $249, dBASE DOOR is $149, either manual only $20
(manual price will be credited toward future purchase of program).

Iylo:

Tylog Systems, Inc., 9805 S.W. 152 Terrace,
Dept.pw. Miami, Florida 33157 (305) 253-5942
To Order: Call today or send check, full name and
address, telephone number and disk format.
Credit card buyers send card number and expira-
tion date. We accept COD, VISA, Mastercard and
prepaid mail orders. Add $5.00 shipping except
for prepaid mail order for program. Florida
Lo ) residents add 5% sales tax.

dBASE Il is a trademark of Ashton Tate. CP/M* and CP/M-86" are
registered trademarks of Digital Research, Inc. Quickcode and
Autocode are trademarks of Fox & Geller and Stemmos Ltd.
Dealer and Distributor inquiries invited.
MasterCard and Visa accepted.
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280 LINE INPUT #1,AS:FOR HH=INSTR(AS$," ") TO LEN(AS)-1: IF
MIDS$ (AS,HH+1,1)=" " THEN NEXT

290 PP=HH:X=PP:LN=VAL(AS$):LOCATE 1,1:COLOR 11,0:PRINT"SCANNING
LINE:";: COLOR 12, 0:PRINT LN:PRINT:PRINT STRINGS (255,32):
LOCATE 3,1: COLOR 14,0:PRINT AS$:LOCATE 8,1:COLOR 11,0:
PRINT"SCANNING POSITION: ":PRINT

300 PRINT"NUMBER OF LINES COMBINED:";:COLOR 12, 0:PRINT RE:
COLOR 11, 0: PRINT:PRINT"NUMBER OF SPACES DELETED:";:
COLOR 12, 0:PRINT SD: COLOR 11,0:PRINT:
PRINT"NUMBER OF REM STATEMENTS DELETED:";:
COLOR 12, 0: PRINT RD:COLOR 11, 0:GOTO 410

310 IF XC$<>"Y" THEN PRINT #2,AS$:GOTO 270

320 IF C$="" THEN C$=A$:GOTO 270

330 IF R>0 THEN IF LN=REF(R) THEN R=R-1:GOTO 370
ELSE IF LN>REF(R) THEN R=R-1:GOTO 330

340 IF INSTR(CS$,"IF") OR INSTR(CS$, "RETURN") THEN 370

350 V$=RIGHTS$ (AS$,LEN(AS)-X):IF LEN(CS$)+LEN(V$)<240 THEN
C$=C$+":"+V$:RE=RE+1 ELSE 370

360 GOTO 270

370 PRINT #2,C$:C$=A$:GOTO 270

380 PRINT #2,C$:CLOSE:COLOR 12,0:LOCATE 8,19:PRINT T:LOCATE
10,26: PRINT RE:LOCATE 12,26:PRINT SD:LOCATE 14,34:PRINT RD

390 LOCATE 3, 1:PRINT STRINGS$(255,32):LOCATE 3,1:COLOR 14, 0:
PRINT"PRESS 'L' TO LOAD THE SQUISHED PROGRAM":SOUND 1000, 6:
SOUND 660, 5:COLOR 11,0

400 Q$=INKEYS$:IF Q$="" THEN 400 ELSE CLS:IF Q$="L" THEN LOAD SV$
ELSE END
410 N$=LEFTS (A$,PP):ZC=160+PP: PP=PP+1:P=0:J$="":DT=0:FOR T=PP TO

LEN(AS$): L$=MIDS(AS$,T,1):AZ=INT(2C/80):LOCATE AZ+1,ZC-
AZ*80+1:COLOR 10,0: PRINT MIDS$(AS$,T,1);:ZC=ZC+1:COLOR 12,0:
LOCATE 8,19:PRINT T

420 COLOR 11,0:IF L$=CHR$(34) THEN IF P THEN P=0 ELSE P=1

430 IF P THEN 520

440 IF MIDS$(AS$,T,4)="DATA" THEN DT=1 ELSE IF L$=":" THEN DT=0
450 IF DT THEN 520
460 IF L$<>" " OR XS$<>"Y" THEN 500 ELSE IF J$>"" THEN

L1$=RIGHTS(J$,1): IF L1$=""" OR (L1$>")" AND L1$<"0") OR
(L1$>"9" AND L1$<"A") THEN L§$=""
470 L1$="X":IF T<LEN(A$) THEN L1$=MID$(AS$,T+1,1)

480 IF L1$=""" OR L1$=CHR$(34) OR L1$=" " OR (L1$>")" AND
L1$<"0") OR (L1$>"9" AND L1$<"A") THEN L$=""
490 IF L$="" THEN SD=SD+l

500 IF PV>PJ THEN IF LN=PRO(PJ) THEN PJ=PJ+1:GOTO 540
ELSE IF LN>PRO(PJ) THEN PJ=PJ+1

510 IF MID$(AS$,T,3)="REM" OR L$="'" THEN IF IP$<>"Y" THEN
A$=N$+JI$+MIDS$ (AS,T,255):GOTO 540 ELSE RD=RD+1l:IF LN=REF (R) THEN
R=R-1:A$=N$HI$+""'":GOTO 540 ELSE IF J$="" THEN 270 ELSE 530

520 J$=J$+LS:NEXT:IF P THEN J$=J$+CHRS (34)
530 A$=N$+I§$:GOTO 310

540 IF C$<>"" THEN PRINT #2,C$:C$=""

550 PRINT #2,A$:GOTO 270

560 IF ERR=53 THEN RUN ELSE ON ERROR GOTO O

BTt RS = e e e e R G S s VT S e e |
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WRITE:

LOOK WHO BUYS
SOFTWARE

I you order software from

us. you're in good com-

pany. You sece. some of
our best customers are
America's biggest corpora-
tions.

Maybe they're attracted
by our low, low prices (big
companies are price-conscious
too!)

Or maybe when you're
an “IBM™ vou're looking for
something extra. Like the
personal service. giant inven-
tory. and in-depth technical

support you'll find at
800-SOFTWARE

You see. when you call
us, we'll take care of you like
our business depends on it.
Because it does. Which
means when you place an
order. you can be sure we'll
fill it the same day. And that
our unique Order Tracking
System™ is keeping tabs on
vour order every step of the
way.

Most important, we'll be
there if you need us after

vour software arrives. We'll
make sure that you'll receive
the finest post-delivery service
in the industry. And that's a
promise.

Next time you're looking
for low price and great
service, do what IBM,
General Electric, and a lot of
other big companies do. Pick
up the phone and give us
a call.

We'll show you why
some hard-headed companies
buy their software from us.

CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES.

| WordStar® $269

dBASE II™ $439

SuperCalc 2™ $169

4-Point
Graphics™ $129

WordStar*/ $369

InfoStar™ $299

VisiCalc* $169

| PerfectWriter™ $259

MailMerge ™
| ADVANCED LOGIC SYSTEMS =

WARE PUBLISHERS ™~

sdrance
Vday Blue Label
hipping charges, fre
and other Jow soltware

O Now open Mon Sat
O International und national dealer

800-SOF TWARE, INC.
940 Dwight Way. Ste. 14 ' -
Berkeley. CA 94710
reyuests welcome

CA residents
TO ORDER, CALL TOLL-FREE: 800-227-4587 i

add sales tax
or 415-644-3611 O Prices may change

Circle 214 on reader service card
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Attention IBM PC owners...

Wholesale Prices, Discount Rentals To

wm PC NET WORK™ Members Only!

Businessmen and computer enthusiasts, save hundreds of dollars by buying DIRECT at just
8% above DEALER WHOILESALE PRICES, plus shipping. when you join America’s Number 1
computer software and hardware buying service — and you can even rent before vou buy!

urchase all the computer software and
ardware you'll need for any application,
t just 8% above DEALER WHOLESALE
'RICES, "plus shipping,

ind now you can try any software pack-
ge BEFORE you buy. All members are
ligible to join PC NETWORK's Busi-
less and Game Software Rental
ibraries.

oin PC NETWORK for just $8 for
ne year or S15 for two years, and
eceive these 10 exclusive, money-
aving benefits:

REAL BUYING CLOUT — You'll find soft-
I.. ware applications and hardware that's
ompatible with many different systems, from
ach manufacturers as MICROSOFT, EPSON,
SHTON-TATE, NEC, VISICORP, AMDEK, IUS,
[AYES, SIERRA ON-LINE, MICROPRO, QUAD-
AM, and many others. And it's all just 8%

ver The PC NETWORK's cost. to cover adminis-
-ative costs and allow for some profit.

VE OVER 70% ON COMPUTER J
r%nms WITH OUR "BAKER'S

Eﬁ%ciggfs $19.95 1000
-#20 Microfine Perf White,

SWord Processing Stock SR
(9" x 117) g

Data Processin; - ; ye
it AN 4 SES.TH 000 - $7.76:1000% {e

132 Column #15 Green Bar ¢
4" x 117y ¢
“Members pay just B over the wholesdle price. pl\ﬁ shipping -

and they receive up to 300 extra sheets per 1000 nrdxrul At no
exte cost! Askaubotit oir other PapLs Stocks, :

KNOWLEDGEABLE OVER-THE-PHONE

+ CONSULTANTS — Our trained personnel
are not just order-takers. They expedite vour
order with precision.

FULLY INSURED FAST HOME DELI-

o VERY—We¢ process and ship most orders
within 24 hours — at our risk. not yours. Ask
about overnight delivery on certain merchandise.

OPTIONAL BUSINESS SOFTWARE

o RENTAL LIBRARY — All members are eli-

gible to join our Business Software Rental Library
for just $30 per vear in addition to the basic
membership fee. This entitles you to rent busi-
‘ness software at just 20% of PC NETWORK's
‘low prices for a 7-day period (plus a 3-day
grace period for return shipping). This is an

ideal way for you to inexpensively test various
programs and see¢ which best matches vour
needs. And should you decide to buy, 100% of
vour rental fee applies toward the purchase of
the rented merchandise.

COMPARE Other Software PC NETWORK
OUR Rental Club Member Rental

RENTALS!  Prices Prices
Membership Fee $25.850  $10-530 (SAVE $15-$20!)
dBase 11 §17§ $60.75 (SAVE $114!)
Versaform 597,25 $47.08 (SAVE $501)
Lotus 1-2-3 $12375  $49 (SAVE $74!)

Save even more If you decide to buy!

6 OPTIONAL GAME SOFTWARE RENTAL
« LIBRARY — All members are cligible to

,| join our Game Software Rental Library for S10

per year in addition to the basic membership fee.
All the same conditions apply as for the Business
Software Rental Library (benefit five ). See which
games vou like best before vou buy. or just play
each until you've had enough fun.
SPECIAL SALE BULLETINS—“THE
« PRINTOUT" Often PC NETWORK's veteran

| buyers find specials on certain items, Members
| periodically receive “THE PRINTOUT.”

generated update announcing special limited-

) CONVENIENT SHOP-AT-HOME WHOLESALE
CATALOG ACCESSIBLE FROM
YOUR HOME SYSTEM 24
HOURS A DAY, 7 DAYS A
WEEK - Members receive i
catalog of over 10.000 computer
software. hardware and related
products. You ¢an also access the
entire catalog from’your system for
ltimate convenience. Ordering is as cady as pick-
1g up the phone or mailing in the order form
wcluded with your catalog and cach order. And
cmember. any item in the catalog is just 8'%
bove the dealer wholesale price. plus shipping!

m credit card orders there is a 3% service charge.

quantity merchandise that PC NETWORK was able
to purchase at tremendous savings. As a Member,
these savings are passed right along to you!
NATION-WIDE ELECTRONIC

« CLASSIFIED ADS. Now vou can effici-
ently, effectively and affordably scll your own
computer software or hardware you no longer
use, All Members can access our on-line
Electronic Classifieds from their systems 24
HOURS A DAY, SEVEN DAYS A WEEK,
providing they have a modem and terminal
program. Members across the country place
advertisements for just 85 per ten-line insert per
1BM s 2 of 1BM Corp

All items subject to availability, prices subject (0 change without notice
Copyright © 1983, PC NETWORK

SPECIAL V.I.P. MEMBERSHIP
A limited number of PC NETWORK V.L.P. Memberships are available
at just $15 for one year or $25 for two years.

V.LLP. Members receive additional benefits:
1. IMMEDIATE ACCESS TO “THE PRINTOUT"
SPECIAL SAVINGS BULLETIN — V.LP. Members
can access our savings newsletter from their
system BEFORE it is mailed to other members
providing they have a modem and terminal pro-
gram. Special savings merchandise is available in
limited quantity only and V.LP. Members have
first preference. You may save the difference in
membership costs on vour first order from a
special savings bulletin!

2. V.LLP. SAVINGS ON SOFTWARE RENTAL
LIBRARIES — All V.LP. Members are cligible to

join our Business AND Game Software Rental
Libraries for just $35 per vear in addition to the
basic V.LP. membership fee. All the same condi-
tions apply to the V.LP. Libraries as the Basic
Memberships Libraries, except that V.LP. members
can keep all rented merchandise for ten days
instead of seven.

3. FREE ELECTRONIC CLASSIFIEDS — All V.LP.
Members receive ten lines of FREE advertising
space per month, for any three months out of the
vear, Ads in excess of the complimentary limit will
be charged S5 per ten lines per month (minimum
ten lines per month),

a4 computer-

month (minimum ten lines per month). Products
and services are conveniently listed by brand.,
type and several other easy-to-access categorics.

MEMBERSHIP SATISFACTION

o« GUARANTEE — If for any reason you

are not satisfied with our low prices. fast home
delivery and other exclusive services, notify us
within 90 days of your membership validation to
receive a 100% money-back refund. This re-
fund is yours regardless of whether or not you
made any purchases or received any benefits as
a PC NETWORK Member.
10 PRODUCT SATISFACTION

o GUARANTEE — If for any reason you
are not completely satisfied with the brand-name
first-quality merchandise you purchase as a mem-
ber, reurn it to us within 15 days for a 100%
money-back refund.

Vng('(')mt Letter Quality Printers!
SI;F.('.IAI. To complement our specticular

Computer Forms special!

Printer Wholesale
NEC Spinwriter 3550 S1.60-+*
Comrex CR-2 14 CPS S450*

*PC Network Members pay just 8% above the wholesile price,

plus shipping,
‘ CALL TOLL FREE
1-800-621-S-A-V-E

In llinois Call (312) 372-4488
You can validate your membership number and., if
vou wish, place your first moncey-saving order over
the phone by using vour VISA, MASTERCARD or
AMERICAN EXPRESS. Our knowledgeable service
consultants are on duty Mon-Fri 8 AM to 7 PM. Sat
9 AM to 5 PM CST.

Your membership validation number: N131-217-00-32

Mail To:

PC NETWORK

180 North Michigan Avenue
Chicago, Illinois 60601

PC NETWORK
MEMBERSHIP APPLICATION

YES! Please enroll me ds a member i the PC SEIWORK ™ and

rush my catalog of over 10000 computer software and hardw are

products, all at just B4 above DEALER WHOLESALE PRICES | will

alsa reccive all the other exclusite, mones saving services available
l to Members

L am under no obligation 1o buy amvthing My complete satstaction
is guaranteed

Please check (#) all boxes that apphy

Basic Membership 182
Oneacar membersup for S8 I
Iwosear membersiup for SIS (SAVE ST

I Business Software Rental Librany tor S 30 add' | —members onhy

Game  Software Rental Librany tor S1O 0dd D —members only
I Special V.LP. Membership

One-year membership lor 815

Iwovear membendip for $25 (\\VE SS)

BOTT Business and Game Software Rental Libranes tor M348
I AddT—N AP members onh

]

VISA
American Expross

Bill my credit card
MasterCard tap
Date
Account Number e vear

T T T
L | 1] | |

I _" Check or money order enclosed for 8

e |
Adkdress. Apt Na
Ciry Sane Zip.
( )
My computeris) TABM I Apple 11 [ IRS MO Atan | Commudore

I Other,

L&'qyumn' >

l\-;uunm reyuired to vabdate membershp )
—— ——
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ACCOUNTING SOFTWARE

for Portable, Personal and Desktop Computers

Avallable for these popular 8-bit and 16-bit microcomputer formats:

All CP/M* 8" Computers (SD)
All IBM PC Compatibles

TRS-80 Model 2 (with CP/M)
TRS-80 Model 4 (with CP/M)

- o

SATISFACTION
GUARANTEED

Apple Il (with CP/M)
Apple lle (with CP/M) or YOUI'
Franklin ACE (with CP/M) Money Back
Morrow Micro Decision
gonhstaFr’ édgagéagz I 4 =

orona rtable 2. = E- /) Complete
Corona Portable % ] £ | accounts P
COMPAQ Portable ﬁ" ogu | eEnce |/ Wtounyg l Package of
Hyperion Portable | Ean LAy —~ Software,
Seequa Chameleon Training Aids,
Ti Professional Manuals, and
Columbia MPC Users' Newsletter
8sgome IExggt)ﬂlve

sborne
Osborne | LDD) ONLY
DEC VT-18
CompuPro s
Xerox 820
:gm 2? CP/M format
KayPro Il £...for several years the defacto standard for
KayPro 10 microcomputer software, and still a good example $49 5
Call about of some of the better thought-out
other formats software on the market. *? —Interface Age IBM format

Desktop Accountant”

FULL-FEATURE, FULLY-INTEGRATED ACCOUNTING SYSTEM
Everything you need to keep the books...at a price you can afford!
Your Bookkeeper, Accountant, and Banker will love you for installing this fine system!

Check these features: Here’s what you get:

This remarkably-valued Accounting System will manage
your company's business records and automate your
entire bookkeeping process—from the posting of indi-
vidual transactions to producing up-to-the-minute
Income Statements, Balance Sheets, and other impor-
tant management reports. Desktop Accountant™ gives
you a “Big Company,” professional image with printed
invoices, statements, and checks. It is user-frlendly.
letely menu-driven, offers sy
data anlry, and is compatible with both ﬂoppy and hard
disks. Feature-for-feature, and dollar-for-dollar it is the
best software value on the market! But don't let the
low price fool you. Desktop Accountant™ is not a
“cheap' accounting system, only inexpensive. That's
because original development costs were recovered
years ago allowing us to sell an excellent product in
high volume at low prices and still earn a fair profit. This
high-quality, reliable software was designed and writ-
ten in 1975 for small-to-medium sized businesses. Since
then, it has successfully proven itself in well over
10,000 companies in all 50 states and in 13 foreign coun-
tries. It is also used and recommended by hundreds of
bookkeepers, accountants and CPA's, including the
regional offices of several famous "Big Eight"" account-
ing firms! No other Accounting System offers you so
many features, benefits, and valuable extra services. You
can pay more but you can't buy more! Desktop
Accountant™ is backed by our 30-day, no-risk, money-
back guarantee of 100% customer satisfaction! Call for
free literature or order now with complete confidence.

Read What Users Say...:

€ €Two hours after recelving the Desktop Accountant | was
up and running live data, and generated an entire month's
work and financlal statements the following day.*?
—J.C. Bartels, President
(accounting firm) Gonzales, Texas
€€To get anything better we would have had to spend
multiple thousands of dollars. | think It's a dynamite
package for the money.??
—Bob Cox, V.P. General Mgr.

(manufacturing company) San Antonio, Texas

LETTERS
ON FiLE

1. A professional-quality, full-feature, fully-integrated
accounting system. 2. Six-to-fourteen diskettes
(depending on your system's disk storage capacity).
3. Four easy-to-follow, self-teaching User's Manuals
(over 540 pages!) that are highly rated by satisfied
users. 4. An exclusive, new audio cassette tape with

A Complete System!

includes all four standard general accounting programs:

GENERAL LEDGER is completely integrated to automatically post
end-of-month transactions from A/R, A/P and Payroll. It prints 13 detailed
reports for the entire company, and optional Income Statements for up
to 99 departments. It produces up-to-the-minute comparative financial
statements with current, year-to-date, budget, and last year (month and
YTD ), showing both dollar and per ges, and presents
everything you, your bookkeeper, and your accountant need to know about
the company @ G/L i T iles all 1its, and main-
tains extensive, detailed audit lralls showing the source of each G/L entry
for quick, easy, tracing @ Trial Balance includes all transactions @ Flex-
ible Chart of Accounts @ True double-entry bookkeeping ® Master File
capacity: 400 Accounts ® Monthly Transactions capacity: 1,000 with 200K
diskette; 3,500 with 500K diskette; 7,000 per Megabyte with a Hard Disk.

ACCOUNTS RECEIVABLE provides instant, on-line customer
account information (both current and aged), with complete, timely
invoicing, including open-item (or balance forward) and statement
capabilities. It makes the entire billing process fast, easy, and efficient.
It quickly identifies your overdue accounts, helps speed collections, helps
control your cash flow, and assists you in making better financial deci-
sions. Both detailed and summary customer activity and aging reports
are instantly available ® Preprinted forms available for invoices and
statements @ Detailed audit trail ® Maintains comprehensive customer
datafiles ® Produces 8 reports and documents @ Includes automatic
periodic customer/client billing option which is ideal for service businesses
® Itemized monthly i ©® Master File capacity: 400 Customers
©® Monthly Transactions capacity: 800 with 200K diskette; 3,500 with 500K
diskette; 7,000 per Megabyte with a Hard Disk.

ACCOUNTS PAYABLE maintains complete vendor/voucher
history and includes check-writing capabilities, Current and aged
payable reports are available upon command. It prepares an extremely
useful cash flow/cash requirements report that greatly improves
management control of your most valuable resource—cash! It prints
checks (on commercially available forms on which your company name,
address and logo can be imprinted) with comprehensive check stubs
that your vendors will appreciate ® Produces 11 reports and documents
® Automatic pay selection program allows payment by due date or by
discount date ® Manual and automatic checkwriting ® Check register
@ Detailed audit trail ® Itemized monthly transactions ® Master File
capacity: 400 Vendors ® Monthly Transactions capacity: 800 with 200K
diskette; 3,500 with 500K diskette; 7,000 per Megabyte with a Hard Disk.

PAYROLL is a complete, easy-to-use professional-quality payroll
ystem. Be the office hero each week when the checks come out on time!

step-by-step instr for quick ir ion and
start-up. 5. "'Read Me First" a unique 40-page system
guide and start-up aid. 6. Complete sample data and
sample reports for practice and training...a big help
to new users. 7. FREE 1-year subscription to Users’
Newsletter, “‘Debits and Credits." It's full of tips, ideas,
news, and useful suggestions from us and other users.
Recent issues have run over 20 pages long! 8. FREE
complete Source Code in popular MBASIC so you can
easily customize any program to suit your special needs.
9. Telephone ‘‘Hot Line"" service for helpiul Installation
support, Start-up support, Technical support, and Train-
ing support. The quality of our cheerful customer sup-
port has been acclaimed ‘‘excellent,’ *first-rate,’ and
“‘very courteous and professional' by our users.
10. Access to our growing network of Experienced
User Consultants™ in both the U.S. and Canada.
These qualified, knowledgeable businesspeople
themselves own this fine software and are available to
assist you with almost any aspect of installation, train-
ing, operation—or even customization, if desired. You'll
receive the latest Directory of these helpful Consultants.

Look who’s using it:

Here is a sample (taken from our customer files) of the
wide variety of businesses successfully using this time-
tested, solidly-established, user-proven software:
. services * Cl g firms * Cq

Wholesale Florists « Retail Flonsts » Printers * Insurance Agencies « Srmpomq
Centers » Machine Shops ¢ Engl 9 * Software Ce * Computer
retaders ¢ Publishers » Financial services companies * investors « Applance serv.
ice firms « Dairies * Bollerworks * University Business School « Catholic Diocese
= Baptist * Sail Maker * Ci Hospital » Car Wash » Public
Litrary « Cement Plant » Industral products manulacturing companies « Mortuary
* Coal Company * TV/Film producers and distributors * General Store (in Alaska')
* Health services organization » Government Agencies » Record and Tape siores
* Trade Association » Graphics firms » Office products companies « Real Estate
firms » Oil Products distributor  Instrument Company « Hydraulic Products com-
pany » Outdoor Expeditions company * Many types of schoo's = Chiropractors
Physicians » L * Law firms » * Plumbing C 5.
Rairoad » Farmers » Banks ¢ Consultants ¢ and many, many, more!!

Call for FREE LITERATURE, including sample reports, comparison chart, user letters, etc.
Not sold in stores * Order today by Mail or Phone ® Phone Orders Filled Promptly

Orders, Questions, and Literature Requests CALL NOW, TOLL-FREE

&2 = T3 1-800-832-2244

In California call 1-800-732-2311

Please mention
Ad #120-J

Technical Support Hotline (8 AM to 5 PM, Mon.-Fri.): (415) 680-8378
Send Orders To: 1280-C Newell Avenue, Suite 147-J, Walnut Creek, California 94596

* When ofdmpluu m-nuon or lncluﬂv the Ad number
Alr Service * California residents add

numr-omnmom-nmuomnmuvs Add $5.00 for

faster 2.
turers’ istered Trade Il'il * No sales 10 Dealers * Foreign orders
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g near our
nusuum-hym

are manutac-

by ashier's
please call or write before ordering + 1983 Rocky Ilounuln Software Systems.

This program calculates payroll for every type of employee (hourly,
salaried, and commissioned) and prints payroll checks (with popular,
comprehensive check stubs) with an absolute minimum of input. Your
company name and logo can appear onthese, too. ® Stores and reports
comprehensive employee and payroll information. ® Maintains monthly,
quarterly, and yearly totals for reporting purposes in multiple states(!)
@ Offers user-maintainable Federal, State, and local tax tables(!). ®
W-2 printing ® 941 Reporting ® Produces 10 reports and documents
® Master File capacity: 400 employees. An outstanding Payroll package!

Produces 42 Reports & Documents:

General Ledger 1. Chart of Accounts 2. Chart of Accounts with summary dollar
amounts 3. Chart of Accounts with prior year comparisons 4. Daily Transactions Report
5. ltemized Monthly Transactions 8. Balance Sheel 7. Balance Sheet with prior year
comparison 8. Income Statement 9. Income Statement with prior year comparison
10. Departmental Income S 11. D Income S (s) with prior
year comparison 12. Detail report for individual accounts 13. Trial Balance Statement
Accounts Receivable 1. Daily Transactions Report 2. Invoices (with or without
preprinted forms) 3. Statements (with or without pre-printed forms) 4. Summary Aging
Report 5. Detailed Aging Report 6. ltemized Monthly Transactions 7. Detailed Customer
Activity Report 8. Summary Customer Account Report

Accounts Payable 1. Daily Voucher Report 2. Daily Credit Report 3. Checks
wnm Detailed stubs 4. Check Register 5. General Ledger Transler Report 6. Cash

Report 7. ion Register 8. Open Voucher Report 9. Aged Payables
Repon 10. Detailed Vendor Activity Report 11. Summary Vendor Account Report
Payroll 1. Federal Tax Tables 2. State Tax Tables 3. Payroll checks with stubs
4. Payroll Check Register §. Monthly Payroll Summary 8. Quarterly Payroll Summary
7. General Ledger Transfer Report 8. Detailed Employee File Listing 9. Produces 941
Worksheet 10. Prints annual W-2 Forms

System Requirements: Either CP/M* or MS-DOS (PC-DOS)
Microsoft BASIC @ 64K RAM @ Two disk drives or hard disk @ 132 column
wide carriage printer, or an 8%2"x11" printer with compressed print mode
(an Epson MX-80 or similar printer).

100% SATISFACTION GUARANTEE

No-Risk, 30-day Money-Back Guarantee
Order Desktop Accountant and evaluate it yourself for 30 days. Test the
performance of each program using our comprehensive Sample Data Files
to enter and process data, query accounts, print checks and reports, and
more. Review the five User's Manuals, hear the Training Tape, read the
users' Newsletter, even call our Technical Support Group with your ques-
tions. You must be completely satisfied with Desktop Accountant or you
may return it in good condition with the Sealed Master Disk UNOPENED

(it installs your live data) for a prompt, courteous, complete refund!

ROCKY MOUNTAIN
SOFTWARE SYSTEMS

Specialists in Accounting Software
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World Events

A calendar of regional, national, and international events

Edited by Eric Brown

World Events lists computer-related
conferences, conventions, workshops,
camps, symposiums, trade fairs, and
shows. If you know of an upcoming
event, we'd like to hear from you.

November 7-11

COMPSAC 83

Palmer House Hotel

Chicago

Seventh International Computer Soft-
ware and Applications Conference
and Technical Show. Aimed at
software programmers, designers,
and managers. The first two days
are devoted to tutorials on applica-
tions software. The remainder of
the conference consists of semi-
nars, speakers, papers, and panels
on such issues as robotics, office
automation, reliable software,
tools and metrics, life cycle mod-
els, and human factors in software.

[EEE Computer Society

1109 Spring St. #300

Silver Spring, MD 20910

301/589-8142

November 8-10

The Hammer/Seybold Executive
Forum

Windows on the World

One World Trade Center

New York

The topic for the forum is “Direc-
tions in Office Systems and Pro-
fessional Computing.” Office
automation vendors will be inter-
viewed on the future of computing

and office automation. Speakers in-
clude J. T. Boyle from IBM, Fred-

PC World

erick A. Wang from Wang, Julius
L. Marcus from DEC, and Frank
Vigilante from AT&T. Other ses-
sions will address multivendor in-
tegration, the role of PBX, and
vendor evaluation.

Hammer and Company, Inc.

Five Cambridge Center

Cambridge, MA 02142

617/542-2261, 617/354-5555

November 8-10

Mini/Micro-West

Brooks Hall & Civic Auditorium

San Francisco

Software computer and OEM show
for computer end users held in
conjunction with the Wescon Con-
vention Show.

Jeanie Oldendorph

Electronic Conventions

8110 Airport Blvd.

Los Angeles, CA 90045

800/421-6816, 213/772-2965,
800/262-4208 in California

November 8-10

Wescon Convention Show

Moscone Center

San Francisco

High-tech computer show for OEMs
and test, design, and manufactur-
ing engineers.

Jeanie Oldendorph

Electronic Conventions

8110 Airport Blvd.

Los Angeles, CA 90045

800/421-6816, 213/772-2965,
800/262-4208 in California

November 10-13

Los Angeles Computer Showcase
Expo

Los Angeles Convention Center

A regional exposition for business,
professional, and corporate users
of personal computers and word
processing systems. Features hard-
ware, software, peripherals, media,
supplies, and services relating to
mini and microcomputer
environments.

Peter Young

The Interface Group

300 First Ave.

Needham, MA 02194

617/449-6600

November 14-17

14th Annual Canadian Computer
Show & Conference

Toronto International Centre

Toronto

Largest computer show in Canada.
350 exhibitors and 37,000 attend-
ees. General computer show with
international exhibitors. Also a
four-day conference on various
computer topics sponsored by the
Canadian Information Processing
Society.

Industrial Trade Shows of Canada

20 Butterick Rd.

Toronto, Ontario

M8W 378 Canada

416/252-7791

(continues)

363
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November 17-19

Fifth Annual Northeast Computer
Show and Software Exhibition

Hynes Auditorium

Boston

Largest annual East Coast end user
computer event. 500 exhibitors of
microcomputers, accessories, pe-
ripherals, and software. -

Northeast Expositions

822 Boylston St.

Chestnut Hill, MA 02167

800/841-7000, 617/739-2000 in
Massachusetts

November 17-20

Washington D.C. Computer
Showcase Expo

Washington D.C. Convention Center

A regional exposition for business,
professional, and corporate users
of personal computers and word
processing systems. Features hard-
ware, software, peripherals, media,
supplies, and services relating to
mini and microcomputer
environments.

Peter Young

The Interface Group

300 First Ave.

Needham, MA 02194

617/449-6600

November 17-20

Chicago Computer Showcase Expo

McCormick Place

Chicago

A regional exposition for business,
professional, and corporate users
of personal computers and word
processing systems. Features hard-
ware, software, peripherals, media,

364

supplies, and services relating to
mini and microcomputer
environments.

Peter Young

The Interface Group

300 First Ave.

Needham, MA 02194

617/449-6600

November 21-23

1983 Fall CPA Computer Show

New York Hilton

New York

Computer hardware and software su-
permarket for certified public ac-
countants, controllers, and
accounting professionals. Also
computer workshops and seminars
for accounting.

Flagg Management Inc.

P.O. Box 4440

Grand Central Station

New York, NY 10163

212/286-0333

November 29-30

The Office Vanishes: Exportation of
Work by Computer

Waldorf-Astoria

New York

Business-oriented conference on ex-
porting internal data processing to
specialized, outside knowledge-
based systems.

The Conference Board, Inc.

P.O. Box 4026

Church Street Station

New York, NY 10249

November 28-December 2

COMDEX/Fall

Las Vegas Convention Center, Las
Vegas Hilton, Sahara, Riviera, and
other locations

Biggest computer show ever. Trade
show exhibition with emphasis on
microcomputers, peripherals, and
software. 1400 exhibitors and
80,000 attendees expected.

Peter Young

The Interface Group

300 First Ave.

Needham, MA 02194

617/449-6600

December 8-10

Business & Personal Computer
Sales-Expo’83 & 1983 Houston
Business Show

Houston Civic Center

Houston

Two shows in one facility. Sales-Expo
"83 is an exposition and sales mar-
ketplace for micro and minicom-
puter end users. The Business
Show will concentrate on business-
oriented computer applications.

Produx 2000, Inc.

P.O. Box 2000

Bala Cynwyd, PA 19004

800/523-3882, 215/457-2300 in
Pennsylvania

December 8-11

3rd Annual Southeast Computer
Show & Office Equipment
Exposition

Atlanta Civic Center

Atlanta

November 1983



Computer trade show for micros,
minis, software, and hardware.
Emphasis on small-business sys-
tems. 200 exhibitors and 20,000
attendees expected.

Computer Expositions, Inc.

P.O. Box 3315

Annapolis, MD 21403

800/368-2066

December 12-15

CHI’83 Conference on Human
Factors in Computing Systems

Park Plaza Hotel

Boston

Conference on system usability,
human issues in software, L3rd-
ware, and documentation design.
Papers, sessions, tutorials on input/
output modes, cognitive models of
users, and other human factors
issues.

ACM SIGCHI (Association for Com-
puting Machinery Special Interest
Group on Computer & Human
Interaction)

Raoul N. Smith

GTE Laboratories

40 Sylvan Rd.

Waltham, MA 02254

617/466-4044

Are you sponsoring an event for the
computing community? Please let us
know. Send details as far in advance
as possible to World Events, PC
World, 555 De Haro St., San Fran-
cisco, CA 94107, CompuServe
74055,412, Sottrce STE90S.

PC World

OPTIMIZING C86™

is now (8/15/83) in Beta Test.
Call us to see if it is available now.

Any customers who purchase the current product will
be able to upgrade to Optimizing C86 without charge.

It includes the following improvements from C86 1.33:

e Substantially faster execution speed of the programs you write. We've
seen some programs run 300% faster. Overall speed has been
improved along with |/0 and string handling.

® 1,000K Addressing of code and data is supported as a compile-time
option - “Large Model"

When released commercially it will also have:

Object module format compatible with your OS and Assembler
8087 code inline (faster execution)

Option for Assembler output from the compiler

Extra functions for MSDOS 2.0

New manual has examples for every library function

Other Notes:

e |SAM products and products compatible with C86 and with
OPTIMIZING C86 are available from some of our customers. Graphics
and screen manipulation function libraries are available. Ask for a
product list.

e C_to_dBASE™ is in Beta Test by Cl. It is a package to interface C86
with dBASE files. Heavily annotated source to the product and a
function library are included. Save time and learn C86 quickly.

e A C86 User's Group is being formed.

Library
Source helps:

cut size of
programs,

C86™ - For Professional Programmers
OFFERS "C" FOR PC-DOS, CPM-86.° MS-DOS. MPM-86: | support new

hardware,

get compatible
with another
compiler’s
library. ,

e FULL IMPLEMENTATION of C—Syntax and Library

¢ NO ROYALTIES-inciude routines from our Library in your
commercial software without paying us royalties

« LIBRARY SOURCE makes customization easy for you
« LIBRARY EXTRAS include math. trg. much more

e FAST CODE-the January Byte benchmark showed C86 to
be fast. 8087 support is included

» OVERLAY SUPPORT nhelps with large programs

« A LIBRARIAN supports object and source modules

« ROMABLE programs may be wntten

» ASSEMBLER may be included to write a function

« HOTLINE SUPPORT brings competant and prompt help

vat Deainr 0 Lh 1 i e e g All formats available

O Buy C86 tor $395 BC Ranbow vietor 2100 e
O Ge! Details VISA ana MasterCarg accepted

C86 s a tracemars of Computer Innovations CPM-86
ana MPM-86 are regist agemarxs of Digital
Research MSDO! arh of MicroSoft PCDOS
s a trademark of International Business Machines

Computer Innovations. Inc.
10 Mechanic St OPTIMIZING C86 and C_to
Sulte J-150 _dBASE are trademarks of

Redbank, NJ 07701 Computer Innovations. dBASE

Prices subject lo change without notice Phone: (201) 530-0995 ‘ is a trademark of Ashton-Tate

Circle 406 on reader service card




Good news fo.
New, easier-to-use program:
And you won't have f«

If you're like most personal computer users,
you're not using your computer as much as you
expected to.

You find the software too complicated.

Too much to read.

Too much to remnember.

Too much new software to consider. And too
difficult to find out what works best.

Help Is On The Way.

Software Digest is a unique new monthly
service that will make your life simpler.

By concentrating on one important subject
every month.

By giving you a streamlined program
to simplify that application. On disk.
Ready to run. Without studying a
manual.

By giving you demonstrations—also
on disk—of more comprehensive pro-
grams in the same category.

By giving you well-illustrated, step-
by-step comparisons of all the major
programs currently being offered in
that category.

And by giving you up-to-date information
about how actual users, as well as reviewers, rate
each of the programs surveyed that month.

Sharp Focus and Brevity
To Save Your Time.

We’ll focus sharply on one application
at a time.

In the first issue, we'll cover word process-
ing. The next month, personal record Keeping.
Financial planning, communications and other
categories will follow.

We'll eliminate the technical jargon. Cut out
excess wordage. Boil things down to essentials.
And organize the facts to make them more useful.

Everything will be in plain English. And ther
will be two different editions—one for IBM-P
users, the other for Apple users. So you won
have to wade through information that doesn
apply to your computer. What you get from u:
you can use.

A Sweetheart of a Disk.

The heart of Software Digest is its monthi
disk. You'll receive a new one every month.
We’ll pay substantial royalties fc

streamlined versions of valuable prc
grams that meet our standard:

We’ll make sure they’re s

simple that you can run ther

right away. Without reading

manual. And you’ll get thes
programs as part of our service
At no additional charge.

Each disk will also contai
demonstrations of other prograrr
of the same category from leadin
software houses. You'll be able t

try out these programs in your ow
office or home. At your convenienc
Without any sales pressure.

There will also be several extra features c
each monthly disk. Utility programs that w
grow into a valuable program library. A series ¢
lessons to help you really master your compute
And, for a little diversion, a game every month.

Allon a disk. Ready to run.

Why You Will Like Our Programs.

Let's consider the first program you’ll ge
from us—the Software Digest Letter Writer.

Most word processing programs try to outc
each other with multitudes of commands.

But you don't need all that complexity ft
writing simple letters and memos.



BM-PC users.

1t a surprisingly low cost.
‘ead any manuals.

So we're going to give you what you'd really
ike to have, but haven't been able to find. An
wxtremely simple word processing program—
vith an absolute minimum of commands
—to zip through your correspondence.

If you already have a more complex word
rocessing program, you can save it for those
ess frequent occasions when you have to write
1 multi-page report, or a book.

If you don't have such a comprehensive pro-
jram, but need one, the program comparison
juide in Software Digest will make it easy for
/ou to make an intelligent selection.

Subscribe Now and Save 40%.

Individual issues of Software Digest will be
vailable at computer and book stores, and by
mail, at the single issue price of $25.

But you can save 40% by subscribing in
advance. The cost to subscribers will be only
515 per issue—including the monthly disk. A
‘remendous bargain.

And you'll be billed for only one issue at a
rime. When it is mailed to you, not before.

Another advantage of becoming a subscriber
s that you’ll have 10 days to examine each
'ssue and actually try out the programs. If
you're not fully satisfied, just send it back. And
you'll owe nothing.

Subscribe today, while this special offer is in
=ffect. You'll save money. And you'll be able to
ouild a complete collection of Software Digest
programs and guides, beginning with the impor-
tant first issue.

software
Digest

One Wynnewood Road / Wynnewood, PA 19096 / 215-649-7000

CREDIT CARD HOLDERS MAY ORDER TOLL-FREE:
IBM-PC Edition . . . 1-800-345-8500— Ext. 400
Apple Edition . . . . 1-800-345-8500— Ext. 401

Software Digest, 1BM-PC and Apple are trademarks of Software Digest, Inc., IBM Corp. and Apple Computer, Inc.

RISK-FREE CHARTER SUBSCRIPTION APPLICATION

Software Digest
One Wynnewood Road
Wynnewood, PA 19096

Please enter my subscription to Software Digest, beginning
with the first issue. Bill me for one issue at a time, at the special
subscription price of $15 per issue. | may cancel this subscrip-
tion at any time. If not fully satisfied, | can also return any issue
within 10 days, in which case both the charge for that issue and
my subscription will be automatically cancelled.

PLEASE TYPE OR PRINT VERY CLEARLY. THANK YOU.

Name

Company (if applicable)
Address
City, State, Zip

[ Bill me. [] Bill my company (Purchase Order No. )
Charge tomy: [] Master Card []Visa []American Express
Card No.
Exp. Date

Signature

IMPORTANT—SPECIFY YOUR COMPUTER BELOW:
(For the IBM-PC Edition, one disk drive and 64K memory is
required. For the Apple Edition, one disk drive and 48K memory
is required. If you don’t have enough memory or a disk drive,
your computer dealer can easily add it to your system.)

(] 1BM-PC or other computer that runs IBM-PC software.
O Apple or other computer that runs Apple |l software.

If you are interested in receiving Software Digest for
another make of computer, please indicale your model
and operating system below. We will inform you when
Software Digest begins an edition for that system:
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for PC

1/3 Octave
Spectrum Analyzer

wtatar:

The Ariel RTA is a real time 1/3 oclave spectrum
analyzer for the IBM Personal Computer. Assembly
language routines create an instantaneous display of
the frequency spectrum of any audio signal. Also, the
analyzer can digitize the signal and store it in the PC’s
memory for analysis or playback. Call or write for full
specifications and applications,

@ 31 two pole filters on ISO centers.
Pink noise source under software control.
Averaging, weighting and peak hold functions.
Y4 db resolution from 20 Hz. to 20 KHz.
8 bit real time analog input/output system,
Price: $649.95 shipping included.

Ariel _

0o 00

600 West 116th Street
New York City, N.Y.
10027

(212) 662-7324

Design it with MicroCAD™...

MicroCAD"™

.a 3~-dimensional graphics system

developed by an Architect/Engineer
for the IBM - PC
Construct, rotate, append, move, edit, and view
objects in isometric or perspective. Build a collection
of 3-D images and recall them in any combination.
Supports the HP? 7470A plotter and Epson MX 100
or MX 80FT printer.

only § 500
FFor information, write:  MicroCAD'™
764 24th Avenue - San Francisco, CA 94121
(415) 387-0263 (415) 386-7881

Circle 13 on reader service card

ATSOFTPRODUCTSINC

A subsidiary of the University of Waterloo
Announces

a full screen editor and a family
of language interpreters for the
IBM Personal Computer

1
BOBO0R
SO AN
asepy

TOSAO

For further information contact:

WATSOFT Products Inc.
158 University Ave.
Waterloo, Ontario

N2L 3E9Q

(519) 886-3700
Telex No.: 06-955458

Circle 39 on reader service card

Contemporary
ComputerWear

DUST COVERS
FOR
THE IBM PC

2

Attire your IBM PC in style! ComputerWear is dust protection
with class. Design features include select, woven fabric and
embroidered emblem. Order now. Satisfaction guaranteed.

[ YES, PROTECT MY PC IN STYLE! SEND ME:  (OJ CHECK
_—_ Keyboard(s) $16 ____ Monitor(s) $18 [ VISA
_—__ Drive(s) $18 ___ Printer(s) $18 O MC

— 1pc Mon/Drive$36  Add $2.00 ShippingTotal: §___
(CA. Res. add tax)

Print Name:

Address:

City/State: Zip.
Credit Card #: Exp
Signature:

!\ Contemporary ComputerWear au: vr

/“ 1320 36th Ave./San Francisco, CA 94122 » 415/564-0506
‘,JL‘ IBM PC is a trademark of International Business Machines Inc.

Circle 197 on reader service card

Circle 276 on reader service card
December 1983
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BUSINESS wrcn

PROCESSES

so FTWA R E CORPORATION

for

IBM-PC, OSBORNE, XEROX, NORTHSTAR
RADIO SHACK, EPSON QX-10, CPM & MS-DOS

All Prices Include Full Support and Source Code
S TAX/PACK S

TAX/PACK for practitioners is complete, coordi-
nated, and includes most-used forms and sched-
ules. Prints all schedules, no masks, no data field
entered more than once. All data passed auto-
matically between schedules and 1040. Fully
supported all year. Partial or full system. Can be
used for single or multiple returns. Extremely
flexible. Computing taxes for over five years.

$995.00
MORE! TRIED & TRUE APPLICATIONS!

EMAIL LIST MANAGER BRETAIL INVENTORY BILLING
BEREAL ESTATEAPPRAISAL BPETROLEUMDISTRIBUTORS
EMEMBERSHIP LIST MANAGER BUTILITY BILLING

The ULTIMATE Backup, Analyze & Repair Utility
The Disk Toolkit NO IBM PC Should be Without
Protects Your Software Investment

BACKUPTOOLS: FILE TOOLS:

o Can Backup Most Protected Disks e Show Disk & File Allocation
o SUCCEEDS where others faill o Display & Alter File Data

o Works Manually or Automatically e Repair Damaged Disks

o Create “Protected” Diskettes e Recover Erased Files

e Many Additional Analysis Tools e Alter "Hidden” Status

SEG'"'B I““I_S: o Search Files For Data
* Examine/Print Sector Data HAGKER TOOLS:

o Modify (ZAP) Sector Data o Modify Floppy Disk Controller
o Compare, Copy & Zero Sectors Parameters

e Search Sectors For Data e Supports FOC R/W Commands
DISK MECHANIC works with all standard IBM PC disk formats including
“protected” diskettes with mixed track and sector sizes, blank and high track
formatting, CRC errors, and single or double sided drives. DISK MECHANIC
requires an IBM PC with 128K of memory or COMPAQ with 192K of memory, DOS
1.10, and 2 floppy disk drives. DISK MECHANIC includes a delulled 48 page
instruction manual. To Order DISK MECHANIC send check or money orderfor $70
plus $3 for shipping (Mass. res. add sales tax.) to: MLI MICROSYSTEMS, Box 825,
Framingham, Mass. 01701 or Call (617) 926-2055 for Mastercard or VISA orders.
Dealer/Distributor inquiries welcome. ©1983 MLI MICROSYSTEMS.

LI MICROSYSTEMS
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Send Check, M.O,, or VISA/MC Number & Exp. Date TODAY

- ANALYTICAL PROCESSES CORP.
"“‘;& 635 Main Street — P.O. Box 1313
e Montrose, Colorado 81402
Call (303) 249-1400

We Are Unique ... Try Us... Find Out

Attention
All Magazine
Retailers

PC WERLD

is pleased to announce a Retail Display
Allowance available to all retailers interested
in earning a Display Allowance on PC World.
The display allowance will be paid upon your
fulfillment of the terms and conditions of the
formal agreement, which will be sent to you
upon request.

To obtain full details and a copy of the for-
mal agreement, please write to CBS Magazine
Marketing, CBS Publications, 1 Fawcett Place,
Greenwich, CT 06830. This plan will become
effective with all issues of PC World delivered A Y I O =
to you subsequent to the date your formal e N S R .. Computer Cor
Retail Display agreement is received and b 120380 Town Center Lane!

JR— 5 . - ——t Cupertino, CA 95014
accepted by our company. ] faoh 367 60aa

18M is the reguistered trademark of International Business Machines
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DISCOUNT
DISK DRIVES

PMC TFD-42 $225
D/S THINLINE 5%"

TANDON 100-2 $245
D/S 48TPI

TANDON 100-4 $319
D/S 96 TPI

TEAC 2 HEIGHT
D/S 40 TRACK CALL
D/S 80 TRACK CALL

QUADRAM QUADLINK $578
QUADBOARD Il 256K $505
*ALL QUADRAM PRODUCTS DISCOUNTED*

MHOLESALE SUPPLIERS
e 408-373-0320 @8

DISKETTES
2.15

DOUBLE SIDE
DOUBLE DENSITY
100% CERTIFIED

TO ORDER CALL
1-800-322-DATA

DISCOUNT DATA SUPPLY
P.0. 02183
PORTLAND, OR 97202

LIMIT 100 DISKETTES PER ORDER

ANTISTATIC

. DUST COVER SET

$19.95

* One cover designed to fit over the P.C. and
monitor (advise type), a second cover for the
keyboard.

High quality, attractive, heavy gauge clear
vinyl

Return within 30 days for 100% refund if not
satisfied.

PRINTER COVERS — $10.90

(advise type and/or dimensions)

MasterCard and Visa orders call Toll Free
1-800-531-3122, Operator 27. In Wash. State,
call 1-800-227-7800.

IN STOCK FOR IMMEDIATE DELIVERY

Send check, MO or credit card # and exp. date
to: P.C.A.
16625 Redmond Way, Suite 107
Redmond, WA 98052 . (206) 882-0385

Dealer inquines welcome. WA residents add 7 8% sales
tax. Prices may increase without notice

Circle 252 on reader service card

BHANNER

BAKNER - for the

Print banners on your IBM PC* with the
BANNER program. Design your own fonts with
character design editor (included)! Requires
84K, DOS, 80 col. display, Basica, one disk, and
parallel printer. $32.95. (Visa, MC accepted)
To order call toll free (24 hrs/day):
800-824-7888 ask for operator 989
(In Alaska or Hawall call B00-824-7919)

Sam Wilson & Associates
P.O. Box 37085  Houston, TX 77237
(713) 2708450

T Busi Machines Corp.

Circle 489 on reader service card
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for Medical Systems

Below are just a handful
of our special features:

¢ AMA Clalm Form
e Muitiple Providers
e Superbill
* RVS/ICDA Codes
¢ Private A/R Aged
* Manual and Training
Systems Avallable
Medical systems available for the
Apple, IBM, TRS-80 and Wang*
Personal Computers.

Also, inquire about our
Construction, Dental, Accounting
and Educational Administrative
programs.

N

MICRO COMPUTER DIVISION
55722 Santa Fe Trall Yucca Valley, CA 92284
(619) 365-9718

YOU CAN SEND YOUR MESSAGES USING

TODAY'’S FUTURE MAIL™
“We make E-COM"* friendly”

TODAY'S FUTURE MAIL™ transforms typed
messages Into complex E.COM® formats ready
for easy transmission to Serving Post Offices.
Draw graphics right Into your messages. Use all
E-COM® message types In each transmission,
There won't be much to do but type messages In
your word processor, Use TODAY'S FUTURE
MAIL™ to prepare the transmittable E.COM®
flles. $385 buys the entire package-programs on
disk, (150 pages of clear documentation.) Direct or
on-line support, (For IBM, PC and look-a-llkes,
TRS-80 Micro, plus other computers using BASIC
by Microsoft).

Send check or money order to:
TODAY'S FUTURE, P.O. BOX 28251
San Antonlo, TX 78229

Office: (512) 6846505
Computer: (512) 684-6216

RIGINATEDFIRST-CLASS MAIL & SAVE MONEY!
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Diskette Exchange Software

Access IBM data processing equip-
ment through the 8" diskette and
avoid the problems of serial com-
munication,

By adding an 8" drive to your PC
and using our REFORMATTER"
Conversion Software, you can ex-
change diskettes with IBM's 3741,
3742, 3747, 5110/20, Series 1, System
3/32/34/36/38/360/370 and 43xx and
non IBM machines that read and write
the IBM 3740 diskette.

Available under PC-DOS or
CP/M-86 at $350 from MicroTech
Exports, 467 Hamilton Avenue, Palo
Alto, CA 94301. Tel: 415-324-9114
TWX: 910-370-7457: MUH-ALTOS.
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‘ IBM

personal computer

Highest Quality T-Shirts
TTewe LTI QOB QTR ST N QORY it (eXNSI! DO

dmoressive four color Getign. $10.99 saon pha 12.00 aelivery charmge.
Specify tise, Croioe of colon. tan of gt blur, 5040 o all coln
Crec:s. MasterCant, 0 VITA raptes Wih ATt ro. e@ Gez, o0 sgetes
Dmater, CLALOM, a0 promotionl Qe avalistie. Wtie of call for irfa.
s oenign 1t cOYgAaa. €) Tam Towry, Top Oown Denign | 193
B 0 Umien of Intemetioned Businens Marines

__T0P DOWN DESIGN D,
s et Armrw 3 Ste 71 fecnareasm, Ton_rins 2iaon st )

DISKETTES
Highest Quality Lifetime Guarantee

“New Product Release"

ULTRA-Magnetics This is a premium quality
product igned for that require ab
reliability and error free performance. Each diskette is
individually tested and complies with or surpasses all
industry specs.

51/4” SSDD Soft sector whub rings ......... $1.79

51/4” DSDD Soft sector w/hubrings ......... 279

«Fullline of ULTRA-Mag di includ-
ing 8" and quad density.

ESKEI This diskette is rapidly establishing a
name for itself as a quality product availablo at very at-
tractive prices. Tested and certified to meet all standards
of performance and reliability.

51/4” SSDD Soft sector whub rings ........ $1.69
51/4" DSDD Soft sector whub rings ......... 2.50
+ Prices quoted are for quantities of 100.

Please add 10% for smaller orders.
» Volume discounts available to qualified buyers.

Checks, Money Order, Visa, MasterCard— C.0.0.
California Residents add 61/2% sales tax.

TOLL FREE
(800) 982-2244

Vidiom Media Supply

500 Airport Boulevard, Suite 422
Burlingame, California 94010, (415) 3420663
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Epson® MX70/MX80

& MX100

Replacement Ribbons

Manufactured by Aspen Ribbons, Inc.
Buy direct from manufacturer & save
Standard ink color is black. Red, green,
blue. brown, & purple colors are
available for $2.00 extra per ribbon

PRICES

Epson* MX70/80 $2.75 to $6.50 ea
Epson* MX100  $4.75 t0 $9.75 ea
Price depends on quantity ordered

CALL FOR FREE CATALOGUE.

‘Aspen Ribbons, Inc 1s not affibiated with any
company moentioned in this ad

Aspen Ribbons, Inc. 1700 N 5511 St
Beulder, CO 80301-2796  (303)444-4054
Telex 45-0055 End User 800-525-0646

Wholesale 800-525-9966

PC LOGO IS HERE!

The Logo language for the
IBMPC® is here. PCLOGO is
a fullimplementation of Logo
including word and list
capability as well as turtle
graphics. Since PC LOGO
incorporates much of the
syntax of Logos available on
other computers, it is easy to
learn. Yet PC LOGO goes far
beyond other versions of
Logo by taking advantage of
the extra features of the IBM
PC including function and
arrow keys and provides a
greatly enhanced editor.

IBM-PC is a registered trademark of IBM
Corp.

5 S Ty ;I'ij ‘

A complete tutorial for
beginning users and a full
reference manual have
been written for PC Logo
by a consortium of
Boston-based Logo
experts.

PC LOGO features include:

® Program and Utility Disks

@ Runs with IBM DOS

@ Complete Tutorial and
Reference Manuals

® Full peripheral
communication capability

® 64K expandable to 128K

® Function keys defined

$199.95 complete
To order PC LOGO  contact:

Harvard Associates, Inc.
260 Beacon Street
Somerville, MA 02143
(617) 492-2999

(Dealer Inquiries Welcome)
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Geta

PC of the
Action with
a PC World
Action Ad!

This could be your ad!

Now you can place a
low-cost, high-response
ad in PC World.

Get your product the
special rate and special
attention it deserves.
Call your PC World

Advertising Rep now and
ask for your Action Ad.

Toll-free: 800/872-7800
(Calif: 800/872-7808)

Advertise in PC World’s
Action Space...where
the Action never stops.

PC World
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TakeYour Computer'sCommands
And PutThemWhereThey Belong.

OnYour Keyboard.

PC-DocuMate™ is a documentation template that fits the keyboard of your IBM PC.

So the information you want is where you need it. PC-DocuMate templates are profes-

sionally designed, logically organized and comprehensive. Each template is printed

on both sides on durable, non-glare polystyrene and is color-matched to your PC

keyboard.

PC-DocuMates now available for each of the following:

e DOS/BASIC 1.1 (as shown) ® WORDSTAR™ e SuperCalc?™ © MULTIPLAN™ 1.00

e DOS/BASIC 2.0 ® dBASE-II™ ® VisiCalc™ ® MULTIPLAN™ 1.06

e CUSTOM “do-it-yourself” e 1-2-3™ ® VOLKSWRITER™ @ EASYWRITER II™
template (with pen and eraser) o MultiMate™ ® PeachText 5000™

DEBUG commands & mote
control key documentation

Control key usoge for
ESC, CTRL, TAB, SHIFT

Reference list of
BASIC commands

EDLIN commands
are documented

Complete Reference for
DOS commands and formats

Easy reference for  Reverse side contains reference data on Control key usage  BASIC keyword
function key use  over 430 BASIC statements and functions for ALT & PriSc abbreviations

(includes advanced BASIC)
EACH TEMPLATE IS ONLY $44.95 (includes shipping) E ]
No-Risk, Moneyback Offer: If you are not completely satisfied, return your PC-Docu-
Mate template to us (undamaged) within 10 days for a full refund.

Please send personal check. money order, or credit card information. Foreign orders
add $5.00 (except Canada). No COD’s please. Telephone orders: Call 919/787-7703. (v

resdents odd 4%, sokes tax )

Systems Management Associates > / P
P.O. Box 20025, 3700 Computer Dr.
Raleigh. N.C. 27619 Dept. F-1
Canadian custormers please send $23.95 CDN for each template to: Systems Management Associates,

55A Westmore Dr, Dept. F-1, Rexdale, Ontario M9V3Yé

Dealerinquiies invited. - Cipcle 186 on reader service card
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SIGMA DESIGNS:

Your Full Line IBM PC Expansion Products Supplier

The Sigma Expansion Chassis/
Winchester Disk Subsystem:

® Consists of an expansion chassis, one or two Winchester disk
drives, and software running under DOS 1.1 & 2.0.

® The Chassis' Expansion Board allows up to 9 add-on function
cards, and features a heavy-duty 100W switching power supply.

® When operating under DOS 2.0, the SDI Winchester software can
access either one(l) or two(2) 5, 10, 15, and 34 MB 5'/4"
Winchester disk drives.

® The subsystem is supplied as an Expansion Chassis only, Expansion
Chassis with one drive, or with two disk drives.

® Other features include a super quiet fan, shielded interface cable,
Driver and Receiver Logic cards to buffer all signals between PC
and subsystem, and easy installation.

More Value For Your Dollars:

Subsystem with Two Drives @ Expansion Chassis (Only) $795.00
: ® Subsystem w/ One Drive ® Second Drive

5 MB $2095.00 5 MB $ 895.00

10 MB 2295.00 10 MB 1095.00

15 MB 2495.00 15 MB 1295.00

34 MB 3295.00 34 MB 2095.00

The Sigma family of add-on cards:

® SDI-ESC + Memory: Socketed memory up to 512K (with Stack
Board), RS-232 async. port, parallel printer port, clock/calendar,
game adapter. Extra async. port when used with Stack Board.
$395.00 at 6G4KB.

® SDI-SSC: Same as above, but without memory. The perfect
addition to your new 256K PC or XT! Retails at $265.00. Call your
dealer for additional products and price information.

ONE YEAR WARRANTY e DEALER INQUIRIES WELCOME

SDI-SSC Card

SIGMA DESIGNS, INC.

2990 Scott Blvd ¢ Santa Clara, CA 95050 ¢ (408) 496-0536 ® TELEX: 171240
Circle 237 on reader service card



NEW!

For the IBM Personal Computer®

The most complete Real Estate Analysis
Package available for use with Lotus 1-2-3 ™.

Start using the most powerful programming features of 1-2-3
from the minute you open the package to do
* Amortization Schedules
Depreciation Schedules
Prospective Property Owner Income Forecast
Personal Financial Statement
Internal Rate of Return
ACRS Tax Calculations and Analysis
Raw Land Syndication
Graphs included in many analyses

— You don’t need an MBA to use the Real Estate Guide

@i EL N The templates are fully integrated into 1-2-3: many users can't
tell where 1-2-3 stops and our templates begin!
You don’t have to spend hours analyzing a potential invest-
ment— do it in minutes with the Real Estate Guide!
. The Real Estate Guide runs on any computer that supports 1-2-3.
; Y
Available for only $159.95.

Manual only $29.95.
Subsequent price applies to purchase of templates.

Check. VISA or Mastercard

Guidance Software / Division of Intran, Inc.
Two Kingwood Place, Suite 163 « Kingwood, TX 77339
(713) 358-7191 = Telex 775-705

Dealer Inquiries Invited
1-2-3 is a registered trade mark of Lotus Development, Inc.
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CRYPT MASTER

AnImplementation of the RSA Public-Key Cryptosystem

Based upon a recent advance in cryptography, Crypt Master provides
“unbreakable” security for your sensitive disk files. An adversary with
access to your IBM PC and all of your diskettes (including Crypt Master)
would need thousands of years of computer time to break one of your
codes.

Crypt Master may be used to securely protect electronic mail against
eavesdropping and to generate digital signatures for use in such appli-
cations as electronic funds transfer. Crypt Master may also be used to
safely protect and transmit DES keys.

s entirely menu driven « full documentation

« automatic data compression «optional 8087 support

«user definable passwords required for decryption, not
encryption

Introductory price: $545 .

Digital Signature
5453 S. Woodlawn
Chicago, IL 60615

Requires: IBM PC, 96K RAM, 1 disk drive (312) 304-6533

(other cryptographic products available)
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WHERE TO
SELL YOUR
PROGRAMS

1984
PROGRAMMER’S
MARKET

Edited by Brad M. McGehee

1984 Programmer’s Market is
a brand new directory featuring
500 + listings of software and
arcade game publishers, plus com-
puter magazines who buy free-
lance computer programs. Each
listing gives contact name, address,
submission requirements, pay rates,
and tips from the buyers to help
you target your efforts.
You'll also find five articles on
how to sell your programs-how to:
* prepare a query letter and
proposal package for
submission
¢ write user manuals to
accompany your software
¢ document your program
¢ write user-friendly software
* write game programs that
will sell
1984 Programmer's Market
gives you complete details-at
an affordable price-to sell your
computer programs to the right
publisher! 300 pages/$16.95, paper
Available at bookstores
everywhere. .. or ORDER YOUR COPY
TODAY WITH THIS COUPON

-

YES! Please send me _____ copy(s) of
1984 Programmer's Market @ $16.95
ea., plus $1.50 postage & handling

for one book, 50¢ for ea. add'l| book.
(Ohlo residents add sales tax.)

O Payment [ Please charge my:
enclosed [ Visa O] Mastercard

Acct. # Exp. Date

Signature

Name

Address

City

State Zip

Send to: gnlg:g‘g 9933 Alliance Road
1250 Cincinnati, Ohlo 45242

PC World
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IBM PC-COMPLETE SYSTEM

SMITH CORONA

gglsw sm:cjutjl. Psnjg%l:M i ey TP-1 e e $520

stem includes 64 with two Disk Drives,

Cont.};oller Color Graphics Card, Monitor. . ..$2590 g"“.‘ NII()ICRONICS CALL

SPECIAL OF THE MONTH! _ Gl g5 CALL

IBM PC W/64K, 360KB Disk Drive, FDC, Color Graphics =~ 000 f9 oo

Card, Monitor, I0MB Hard Disk W/Controller, Cable, NEC SPINWRITER

Software, Matrix printer, Cable, all for only . .$3990 7710-1........... $2050 3510............. $1450

TAVA PC 7718-1. ... 0 3515............. $1450

Desk Top, 1BM PC Bus compatible, runs DOS 1L 20 772373300 3% """ '$1980

VBN 425w o snimssmrmensssinsniroresnes $990 7730-1... ... $2050 PC8023A ......... $550

EAGLE LI HARD DISKS FOR APPLE AND IBM

Computer System . ......................... $1770 CALL

DISK DRIVES FORIBMPC  _ oiicoiiicssicson

Tandon 100-2 . ..........cccoovvvneeeeenni... $240 MEMORY BOARDS

Slimline DS/DD 320KB... ..................... $250 MONTE CARLO. . . ...cueennnn. «....CALL

MONITORS TECMAR .....cccneuuns e . .CALL

AMDEK AST

i et v+ I o000 IO Plus. Five function Card .................. $199

310A ........ $190.00 I .. ... . . ... $390.00 Combo Plus. 4 function card. Fully pop. 256K .$490

Vo $1190.00 Mega Plus. Fully pop. 512K ... ........ $990

NEC

JBI20IM. ... .. $160.00 JC 1203....... $750.00 AST SIXPAR MR -..vnmmnruansvens CRLL

jc 1212Mm .. ... $330.00 /B 1260 ........ $130.00 QUADRAM

PRINCETON GRAPHICS SYSTEMS Quad Card. Fully pop. 256K ................. $500

Hi-Res Color. ..., 5490 QUADLINK .......................... CALL

PRINTERS

CITOH BIGBLUE ................................ $470

GXI00 5 50555560 $240 550.............. $690 HERCULES Graphics Card................. $490

8510..... ... ... $460 F-10............. $1290

F-10 oo $1690 MAYNARD SANDSTAR SERIES

DAISYWRITER 2000 .................... CALL ‘,;?‘,f 3 1/ PEE s::g

oxlDﬂTﬂ uitiruncton 1 4 @ O P AR

B $440 4. $975 BEETENG LR o s s 2102 e $180
.............. 690 924 ... .. .. .§575

93A. $970 DESK DRIVE OB AFFLE

EPSON Slimline, or Standard ........................ $190

FX80...cvunn. CALL FXI00........... CALL PERSONAL ACCOUNTANT Software for your

BROTHER Apple lle and Apple II+. ...$90

HR-T. $750

DX-I5 ... .o $570 APPLE Ile

SILVER REED Computer System, Controller, Two Disk Drives,

PIARIET + v 5505 0005 0 5 505 56 0 8 5ok 3 48 608 B 4 08 o £9 008 $690 17/ (0) 277 (o o $1590

BEEIAIDSAAAE AR 631 E. First St., Tustin, CA 92680

AWE N S A WP IVE/AE B ’ ’

PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT-NOTICE

(714) 838-9100

APPLE is a trademark of Apple Computers, Inc
IBM is a trademark of IBM Corp
CP/MS86 is a trademark of Digital Research. Inc
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AT SOPTPRODUCTSH Complete your

pnnounces. system with a
~~~~~ ' PCENHANCER:"
Waterloo

be
placed direclry
on keyboard
without
blocking

screen.

'NetWorkStation

Tools B Z

for the IBM Personal Computer

Editor
* full-screen
* colour support . : ik
@ i L - matching
function keys » B accessory
y de§i?|nefd
. _ specially for
Host Communications o e 1BM PC
r-
* VM/370 CMS, RSTS/E, VAX/VMS Hia o sized units.
* file transfer micro to/from host oyl s When deskto
* access host files from micro programs §3.00 ea. shipping. ~_space is needed for
CA residents 2dd 6.5% writing, keyboard fits
:::'e ;a:; ::-:(hl;r N inside, out of the way.
- - only. "
Terminal Emulation Name Yy, TvASaGmBly rengined,
) - Address . HMS INC., Dept. 105
For further information con{ac! . - ., P.0. Box 577
f’,”,’,}’d'}'f,',, il , Costa Mesa, CA 92626
WATSOFT Products Inc.  (519) 886-3700 Allow 3- s
158 University Ave. W., Telex No.: 06-955458 15 ::yilire;tg:g::::]z::{ \\\
Waterloo, Ontario %

N2L 3E9
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For the first time, a magazine devoted exclusively to
microcomputer database management systems.

S | NO-RISK
peotige Il ol SRS

on 9$35 12 155UES
If you're working with database management soft-

PER YEAR
ware, especially if you program with relational data-
bases such as dBASE Il, you need this magazine. Subscribe for 1 year, and if for any reason you are
not totally satisfied with the DATA BASED ADVI-
SOR, simply cancel your subscription before De-
cember 31, 1983, and receive a full refund. (In
Canada and Mexico $45/year, Overseas $65/
year.)

Every month the DATA BASED ADVISOR will present
practical, up-to-date business applications, review
the latest software and profit helpful programming
techniques. Each issue will also feature pages of
source code in tutorial style for beginners to advanced
users, new product announcements and updates from Increase your knowledge, productivity and efficiency
the leaders in database management systems. by subscribing today to the DATA BASED ADVISOR.

@ To Subscribe Call TOLL FREE 800-336-6060 /o oo
v s In California call 619-236-1182
Or send check or money order to: DATA BASED ADVISOR, 1975 5th Ave., Ste. 105, San Diego, CA 92101

Circle 527 on reader service card
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Since 1978

IT'S SIMPLE. . .CALL AND SAVE MONEY!

'1-800-841-0860

GA. & INFO
912-377-7120

WE SELL
IBM-PC COMPATIBLES

CALL FOR YOUR CHOICE

€aiGleE COLUMBIA
PC PC

CORONA PC
SCALL
OKIDATA WIcTonTcE inc
TRS-80
Transtar
gﬂﬂ ciz%:,r:‘ C. I fo h

S$CALL

TELEMARKETING COMPUTERS
AND EQUIPMENT
TO SAVE YOU MONEY

FREE UPON REQUEST

*DISCOUNT PRICE LIST AND INFORMATION KIT

*COPY OF MFR'S WARRANTY

PRICES AND PRODUCTS ARE SUBJECT TO CHANGE
WITHOUT NOTICE

* PIONEER IN DIRECT TO CONSUMER SALES OF MICRO COM-
PUTERS AND ELECTRONICS * NAME BRAND PRODUCTS * LARGE
INVENTORIES * NEXT DAY SHIPMENT ON MOST PRODUCTS.

—=( ™ ..Vn s B e st irxieﬁ@:—
MicroManagement

Systems, Inc.
DEPT. NO. PCY/

2803 Thomasville Road East
Cairo, Georgia 31728
(912) 377-7120

TRS-80 COMPUTERS

MODEL 100. . From *677

WE CARRY THE COMPLETE
LINE OF TRS-80 COMPUTERS

PURE RADIO SHACK EQUIPMENT

SCALL

’

Ciowomy @ TAX/AN
Novation=] COLORPLUS

c: commodore (DHayeS

Verbatim® MICROTEK  AST
RB ROBOT GRAPPLER+

SCALL
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Software at Affordable Prices!
IBM PC/XT Business Software

@il =

Infostar

PFS: File

DATA BASE

Supersort || (CP/M 86)

PFS: Report

SPREADSHEETS

WORD
PROCESSING

$259
$149
$ 99

$ 89 Multiplan

MICRSGSOFT.

MicroPro’

$179

ea.
Amer. Training Int'l.
CP/M Supercalc
MS-DOS Multiplan
d Base Il VisiCalc

condor

Condor 20-11l

VisiCalc
Supercalc 2

$158

$179 Wordstar $249

Mailmerge $139

$349 N

Wordstar

Training Programs
Include Disk & Handbook

d Graph
d util

Quickcode

$180
$180
$ 60

LITUS

ACCOUNTING

Home Acct. Plus
Accounting Plus
GL/AR/AP/Payroll
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$349 ea

GREAT PLAINS

Friday
Financia

Ashton‘late

Bottom Line Strategist

4 $349

Spellstar $139
Star Index $129

Wordstar Pro.
All the Above

$379
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Bibliography

Ferox

Micro DSS/F
Micro DSS/A
Consultant’'s Edge
Graphpower

Log on

SE Il $389

$279
$249

| Planner $449

GL/AR/AP/Payroll $349 ea
Inventory (w/P.O. Sale) $399
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Youwant the news
headlines,

Y

and up-to-the-minute
changes fromWall Street;

and you want it for less.

You need Teleminder.

Téleminder is the revolutionary software package that gives
you complete, automatic and efficient accessing of the
Dow Jones News/Retrieval” service of 6,000 companies.

You want all the news at
the touch of one button.

With Teleminder you can selec-
tively retrieve news and price quotes
for up to 360 companies at the touch
of one button. Teleminder automat-
ically dials the phone, connects you
with Dow Jones, retrieves and stores
current information, hangs up for
you, and prints up-to-the-minute
news stories and stock quotes. Tele-
minder lets you see the news as it
happens; news that others won’t see
until tomorrow’s paper hits the
stands.

You want your finger on the
pulse of your business.

If you have an IBM PC or Apple
IT Plus/Ile, you can request infor-
mation on any specific security at
any time, including, during off-
hours when rates are lowest. You
can scan and retrieve information
selectively up to 90 days prior and
save money while you’re doing it.

You save money.
You waste no time.

Get the information you want and
get it for less. Teleminder runs unat-
tended and as fast as electronically
possible. This means you can use
your time as you see fit, while Tele-
minder retrieves the information.
You also save 25-50% of your on-
line charges. Before you know it,
Teleminder will pay for itself.

Tele-Pak I
Introductory $30 option

If you order Teleminder now, for
only $30.00 more we’ll send you
Tele-Pak I, which links Teleminder

with Dow Jones investment soft-
ware, VisiCalc, Lotus 1*2*3 and more.

The intelligent businessman’s tool.

To order Teleminder call 1-800-225-0076 (in N.J. 201-882-0466) Dealer inquiries invited.
Teleware, Inc. « PO. Box 729 « 28 Bloomfield Ave. « Pine Brook, NJ 07058

© Copyright. 1983, Teleware, Inc., Pine Brook, NJ
Registered Trademarks: Dow Jones News/Retrieval—Dow Jones & Company, Inc., IBM PC—IBM Corp.. Apple 11 Plus, Apple lle—Apple Computer, Inc.
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Just Announced

The wide world of PC products

Edited by Art Wilcox

In the fast-paced personal computer
marketplace Just Announced acts as
an alert service to keep you abreast
of the latest developments in IBM PC
and compatible technology. Informa-
tion for this department is provided
by manufacturers; these write-ups are
not reviews. Many of these descrip-
tions will be followed up by reviews
in future issues.

Hardware
Boards

GPIB-PC, National Instruments

GPIB-PC

An IEEE-488 interface board that oc-
cupies only half of one slot in the
IBM PC XT. The package comes
with DOS 2.00 device driver soft-
ware and includes machine language
subroutines that can be included in
applications programs. An interactive
control program is also provided as a
troubleshooting tool. The GPIB-PC
card is implemented with the NEC
7210 GPIB controller chip and pro-
grammable array logic, which to-
gether use only eight /0 addresses.
The card performs data transfers of

394

300K bytes per second between the
GPIB and the PC’s memory. List
price: $385. National Instruments,
12109 Technology Blvd., Austin, TX
78759, 800/531-5066.

RAM+3

A multifunction board that provides
up to 256K of memory expansion, a
clock/calendar with battery backup,
a parallel printer port, and an
RS-232C serial port. It requires 64K
and occupies any full-length slot in
the IBM PC. The board also includes
Seattle Computer’s Flash Disk soft-
ware, which allows a portion of the
system memory to clectronically em-
ulate an additional disk drive.

RAM + 3 is also available without
any additional memory but with all
other features. List price: $320; 64K,
$395; 128K, $470; 192K, $545;
256K, $620. Seattle Computer, 1114
Industry Dr., Seattle, WA 98188,
800/426-8936, 206/575-1830 in
Washington.

RAM + 3, Seattle Computer

Displays

The Gorilla Monitor

A 12-inch monochrome monitor that
provides an 80- by 25-character dis-
play. It requires a color graphics
board. The monitor has a green, non-
glare phosphor screen that has a

THE GORILLA MI-#£S5 CRREN SCREEM MON(TOR
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Gorilla Monitor, Leading Edge
Products

video bandwidth of 18 to 22 MHz
and 800-lines-per-inch resolution.
The monitor’s stand allows the
screen to be tilted for better viewing
angles. The monitor weighs 14
pounds and measures 11.9 by 13.6 by
11.8 inches. List price: $99. Leading
Edge Products, Inc., 225 Turnpike
St., Canton, MA 02021, 800/343-
6833, 617/828-8150 in Mas-
sachusetts, Telex: 951-624.

Modems

Series PCS/2000 Modem

An auto-dial, auto-answer, auto-
redial modem that allows data com-
munication and transfers files over
the phone line between computers. It
requires an RS-232C serial port. The
stand-alone modem provides

full error detection/correction file
transfers when used with another
Microcom modem, and it also com-
municates with any standard 212A
modem. The Series PCS/2000’s on-
board LCD clock and 32K file buffer
enable users to do both unattended
and prescheduled file transfers. The
modem permits remote password-
protected file access and includes an
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extra RS$-232C port for use with se-
rial printers. List price: 300 bps ver-
sion $695, 300/1200 bps version
$995. Microcom, Inc., 1400A Provi-
dence Hwy., Norwood, MA 02062,
617/762-9310.

\

PCS/2000 Modem, Microcom

Printers

Messenger Module

A typewriter interface unit that trans-
forms the Smith Corona Memory
Correct 1l Messenger into an elec-

Messenger Module typewriter
interface, Smith-Corona

tronic printer. The module requires
either an RS-232C serial port or a
parallel printer port. With the Mes-
senger Module, the Memory Correct
11 Messenger provides 12 ¢cps print-

PC World

ing, a set of 93 ASCII characters, and
automatic underscoring. Keyboard
commands can be used to interrupt
printing, change pitch size, or in-

put new data from the keyboard and
then resume printing. List price:
$170. Smith-Corona, 65 Locust Ave.,
New Canaan, CT 06840, 203/972-
1471.

CX-4800 Printer/Plotter

A printer and plotter that provides
letter quality printing and four-color
plotting. The roll-type plotter runs at
speeds of 4.8 inches per second and
can be moved in fine steps of 0.1 or
0.5 millimeters. It addresses a plot-
ting area of 7.6 by 8 inches and ac-
cepts single or continuous folded

CX-4800 Printer/Plotter, Leading
Edge Products

sheets of 9Y2- by H-inch sprocket-
feed paper. The plotter is supplied
with pens that write in black, red,
blue, and green.

The CX-4800 provides letter qual-
ity printing with standard 80-charac-
ter lines and a speed of 8 ¢ps. A total
of 167 key characters are available in-
cluding foreignalphabets. Printing
can be intermixed with plotting on
the same page. The CX-4800 uses a
parallel printer port or an RS-232C
serial port. List price: $695. Leading
tdge Products, Inc., 225 Turnpike
St., Canton, MA 02021, 800/343-
6833, 617/828-8150 in Mas-
sachusctts, Telex: 951-624.

TP-I1, Smith-Corona

TP-11

A daisy wheel, letter quality printer
that prints at 12 ¢ps and has a 10/12
pitch ASCII 93-character print wheel.
It requires cither an RS-232C serial
port or a parallel printer port. The
printer can handle XON/XOFF and
ETX/ACK handshaking protocols
and has a 256-character bufter.
Other features include carriage re-
turn and lineteed controls, automatic
underscore, and a self-test switch that
automatically prints out a test pat-
tern. List price: $749, tractor feed at-
tachment $149. Smith-Corona, 65
Locust Ave., New Canaan, CT
06840, 203/972-1471.

Miscellaneous

Bug Catcher

An extended socket that helps users
connect test devices such as logic
analyzers to microprocessors being
tested. Bug Catcher labels each pin's
function on the socket to provide re-
liable, safe, nonshorting connections.
The product accommodates 40- and
64-pin DIDPs for the following pro-
cessors: Z-80, 6502, 6800, 6809,
68000, 8035 series, 8648, 8748,
8083, 8086, and 8088. List price: 40-
pin $45, 64-pin $67. Emulation Tech-
nology, 422 lves Terrace, Sunnyvale,
CA 94087, 415/960-0652.
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PC-XTRA expansion chassis,
P.C. Horizons Inc.

PC-XTRA

A bus expansion chassis that doubles
the option adapter board capacity of
the IBM PC. The expansion chassis
requires one slot in the PC to extend
the bus into the PC-XTRA. The P.C.
Horizons Expansion Chassis permits
any option that fits in the PC to be
installed in the PC-XTRA. It pro-
vides an expansion chassis, power ca-
ble, bus expansion chassis adapter
board, PC system bus adapter board,
power supply, system motherboard,
and seven system option slots. PC-
XTRA results in a net gain of five
slots. List price: $680. P.C. Horizons,
Inc., 200 N. Tustin Ave., Santa Ana,
CA 92705, 714/953-5396.

System Software
Languages

Digital Research C

A machine code compiler and pro-
gram development system that pro-
vides full compatibility with the
UNIX version 7 C language stan-
dard. The compiler requires 128K
‘and two disk drives. It includes pro-
gramming and debugging aids, a
UNIX-compatible library, and com-
piler command-line option switches.

396

[t supports single- and double-preci-
sion arithmetic, and input/output re-
direction. The program is compatible
with many programming and graph-
ics tools from Digital Rescarch. List
price: $350. Digital Research, P.O.
Box 579, Pacific Grove, CA 93950,
408/649-5500, TWX: 910-360-5001.

S40FORTH

A menu-driven version of the
FORTH language designed for the
beginning or expert programmer.
The language requires 64K and one
disk drive. The screen editor provides
screen print and copy routines as
well as function key, keypad, and
keyboard commands. $40FORTH
displays the components of any
FORTH word included in the Dem-
onstration Menu dictionary. Other
features include extended memory
and disk dump capabilities, music
and sound routines, BIOS ROM ac-
cess, DOS functions and files, float-
ing point arithmetic, and a random
number generator. List price: $40.
Transportable Software, Inc., P.O.
Box 1049, Hightstown, NJ 08520,
800/435-4444, 609/448-4175 in New
Jersey.

Operating Systems

Coherent

A multiuser, multitasking operating
system modeled after Bell Laborato-
ries’ UNIX version 7. Coherent re-
quires 256K and one floppy disk
drive (one SM hard disk drive is rec-
ommended). The operating system’s
compatibility with UNIX version 7
permits code developed on other pro-
cessors running UNIX to be trans-
ferred, compiled, and executed on
the PC. The program contains 143
UNIX version 7 commands, includ-
ing a C compiler (cc) and a text for-

matter (nroff). Coherent reads and
writes PC-DOS files and also UCSD
p-System files. List price: $750. Net-
work Consulting Inc., Discovery Park
(Willingdon Site) #110, 3700
Gilmore Way, Burnaby, B.C., V5G
4MI1 Canada, 604/430-3466.

Utilities

DataBurst

A program generator with full screen
control that lets users manipulate up
to 16 screen formats. It requires 64K
and one disk drive. An on-line editor
enables programmers to design a pic-
ture of the desired screen. A source
code file is then generated that de-
scribes the contents and functions of
various fields on the screen. Display
attributes can be assigned to indi-
vidual fields including underline, in-
verse image, and blinking. Other
attributes include input, output, or
constant field types, and alphabetic
or numeric data types. The program
allows source code generared in
ASCII file format to be modified with

DataBurst, Key Solutions
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any IBM PC text editor. DataBurst is
written in assembly language for
greater speed. List price: $225. Key
Solutions, Inc., P.O. Box 2297, Santa
Clara, CA 95055, 408/554-6125.

Keytools

Four programs that help program-
mers develop applications programs
faster and more efficiently. The pack-
age of utilities requires 64K and two
disk drives. It includes Picasso, a mul-
tifaceted screenmaker; Emerson, a
formatted data entry subroutine; So-
crates, a program that builds on-line
help facilities, and Youngman, a col-
lection of one-line subroutines. The
utilities are provided as commented
BASIC code, Compiled BASIC, merge
file subroutines, and structured list-
ings. List price: $40. Key-1 Computer
Systems, 178 Spring St., Newport, RI
02840, 401/849-4562.

/N

A utility that removes unused line
numbers from BASIC Compiler
source files. It requires 64K and one
disk drive. When /N is used the
BASIC Compiler optimizes code
more effectively to produce faster
programs. Removing line numbers al-
lows larger programs to be compiled
and provides more readable listings
because subroutines and branch tar-
gets stand out. List price: $30. Sher-
born Software Systems, 226 Western
Ave., Sherborn, MA 01770,
617/655-6543.

Smart Cache

An intelligent disk emulator program
that provides caches for two double-
sided disk drives and an emulator for
one double-sided disk in RAM. It
requires 192K and one disk drive.
The program allows users to store

PC World

data in RAM and automatically write
it onto floppy disks concurrently with
user processing. The program uses
an adaptive rewrite algorithm to
make disk writes well sequenced and
less frequent. The amount of mem-
ory used by Smart Cache can vary in
1K increments from 100K to all avail-
able memory not being used by DOS.
The program includes a display of
storage status information. List price:
$59.95. EKC Inc., 6100 Shenandoah
Ave., Los Angeles, CA 90056,
213/641-3390.

Applications Software

Business Management

ISO Plus

An employee stock option monitor-
ing and reporting system designed to
run on the IBM PC XT. It requires
128K and a 10M hard disk. The pro-
gram tracks incentive stock options
(1SOs) and nonqualified options and
also provides stock plan information
and employee data. ISO Plus com-
putes earnings per share and income
tax data including information on
disqualifying dispositions. List price:
$2500. Santa Clara Software, Inc.,
P.O. Box 3711, Santa Clara, CA
95035, 408/969-3502.

Project Cost Management

Assists project managers in planning,
scheduling, budgeting, and perfor-
mance monitoring. It requires 64K
and two disk drives. Originally devel-
oped for government and private sec-
tor consulting projects, Project Cost
Management Information System has
been redesigned to include construc-
tion and manufacturing projects. The
program evaluates the cost implica-
tions of alternative labor mixes and

tracks cost plus fixed fee, unit rate,
and lump sum contracts. It includes
audit routines that compare time-
sheet and direct expense data entries
with project budgets. List price:
$895. Davis & Associates, Inc., 1655
Peachtree Rd. NE #1104, Atlanta,
GA 30309, 404/875-0793.

Accounting and Inventory

Client Manager

A complete general ledger system that
allows users to record transactions
into journals, post the journals to the
general ledger, produce financial
statements, and close the books for a
period or a fiscal year. The program
requires 64K, two disk drives, and a
132-column printer. Client Manager
is desigried to automate the paper-
work functions of an accountant, a
bookkeeper, or a small business. It
maintains historical and budget data
including after-the-fact payroll post-
ing, fixed asset accounting, and bank
account reconciliation. The program
generates amortization schedules and
includes a report writer for custom
statement formats. List price: set by
retailer. Systems Plus Inc., 1120 San
Antonio Rd., Palo Alto, CA 94303,
800/222-7701, 800/222-7707 in Cali-
fornia, TWX: 910-379-5060.

Communications

Intercom 100

A program that allows the IBM PC
to emulate the Burroughs MT983/
TD830 terminal. It requires 64K, one
disk drive, and an RS-232C serial
port. The menu-driven program si-
multaneously supports up to six ad-
dresses; four are used for concurrent
operator dialogues or bidirectional



87FORTRAN/RTOS™ is a full ANSI-
77 subset with 8087 extensions. It generates
in line 8087 code allowing use of all 8087
data types, including 32, 64 and 80 bit reals
and 64 bit integers. The complete subset I/0O
is supported including Internal and External
Files and List Directed 1/O. Extensions
include recursive subroutines, interrupt
handlers and the generation of software
interrupts. 87 FORTRAN/RTOS uses the Intel
large memory model, allowing data/code
structures which utilize the full megabyte. The
compiler provides direct access to 8088 ports
and supports logical operations on 8 and 16
bit operands normally treated in assembly
language. 87FORTRAN/RTOS is ideal for
applications which are number intensive or
control hardware. 95% of all “main frame" size
programs compile and run without extensive
editing. The price includes support for one
year and RTOS .$1350

IBM PC-8087 SUPPORT FROM MICROWARE

87 PASCAL/RTOST is the most
powerful compiler available to PC users at
this time. It is an ISC-Standard Pascal with
8087-8088 exceptions. These make it possi-
ble to use all the 8087 data types directly,
while generating modules in one of the three
Intel Memory Models. Modules produced
using different memory models can be inter-
faced and linked. This gives the user com-
plete control of the memory model/speed
trade off characteristic of iAPX cpus. All
exceptions to the ISO definition are clearly
marked with a grey background in a manual
which is a standard of the industry, and more
readable than many tutorials. The compiler
makes it possible to cause or handle inter-
rupts. It also reads ports and performs all the
tasks necessary to control iAPX-86 hardware.
Use of 87 PASCAL guarantees you upward
compatibility with future Intel processors and
languages. Includes RTOS...........$1350

RTOS" — Real Time Operating System
RTOS is a MicroWare configured version of iRMX-86, Intel's legendary real time operating
system. This DOS is entirely re-entrant and provides many features found only on mainframes. It
includes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All
modules produced by the compilers or ASM-86 are combined, loaded and managed with the
Utilities LINK-86, LOC-86 and LIB-86. These products make it possible to load modules
anywhere in RAM, and resolve external references between runtime modules. Overlays with a
single root job are supported by the linker. Binding of modules is accomphshed at link or load

time. RTOS/ASM-86/LINK-86/LOC-86/L1B-86.

$600

RMX-86 LINK-B6, ASM-86, LOC-86 and LIB-86 are trademarks of Intel (‘nvn IBM PC is a trademark of IBM Corp

P.O. Box 79
Kingston, MA
02364
(617) 746-7341

Mic

Ware

YouCan
TalkToUs!

MicroWare 8087 Products
8087-3 CHIP -instock.......... $223
87 MAC RON our development

package for the IBM Assembler includes

a Preprocessor which translates 8087
opcodes, source for a library of code macros,
and a COMPLETE function library with
trigonometrics, transcendentals, encoder/
decoder and conversions. .............. $150

87 BAS'CW - includes patches for
BASCOM.COM, BASCOM.LIB and

BASRUN.EXE and the MicroWare 8087
runtime routines

MATRlprK"' - assembly language
matrix routines callable from any 8087
compatible IBM compiler. Allows user-
specified very large matrices. Size is limited
by availableram ........................ $150
87FASTPAK" - includes one Micro-
Ware runtime library, the 87/88 Guide, an
8087, and installation instructions...... $375

87/88GU|DE - an excellent tutorial on

writing 8087 code and interfacing it with

compilers. Full of code that runs!......... $30
Microsoft Fortran 3.1..................... 289
Microsoft Pascal 3.1...............cooie 289
Microsoft Business Basic Compiler...... 495
Microsoft C Compiler with Librarian...... 450
Computer Innovations CI/C86 ........... 345
Supersoft Fortran

87BASICH+..........
EnergraphiCs.........ooooviiiiiniennan.
Anderson-Bell Abstat. .................... 345
64K RAM Upgrade Kit..................... 64
Hayes Smartmodem 1200B ............. 499
Sandstar Modular Expansion Boards.. ... call
Epson FX-100 or C. Itoh Printers......... call
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file transfers, one is used for back-
ground printing, and one is saved for
future upgrades. Intercom 100 allows
on-line disk file transfers at speeds of
up to 9600 bps. A data communica-
tion line monitor mode lets users
check the flow of all data characters,
including keyboard input and escape
and control codes. Two-wire direct
interface is also provided. List price:
$99. Intercomputer Communications
Corp., 3195 Linwood #2A, Cincin-
nati, OH 45208, 513/321-3199.

Micro Link 11

A menu-driven program that com-
municates with information services,
mainframe time-sharing computers,
and other microcomputers. It re-
quires 32K, one disk drive, and an
RS-232C serial port. Data can be
sent or received in text, object, or
source code and captured to either
disk or printer. Control characters,
including linefeeds, can be stripped
from received files, and block transfer
is supported with the Xmodem pro-
tocol. Micro Link II allows up to 20
programmable strings to be saved for
easier logon to mainframes and bul-
letin boards. The program allows
users to view files while on line and
requires no installation. List price:
$99. Digital Marketing Corporation,
2363 Boulevard Circle, Walnut
Creek, CA 94595, 800/826-2222,
415/947-1000, Telex: 17-1852.

Micro-ezLNK

A program that links the IBM PC to
EasyLink, Western Union’s store-
and-forward message service. It re-
quires 64K and two disk drives. The
program takes user messages on disk
and automatically formats and ad-
dresses them in the style required for
EasyLink. With the program, users
can send telexes, TWXs, telegrams,

PC World

cablegrams, mailgrams, and infocom
messages from the PC. Micro-ez.NK
receives and stores electronic mail
messages to disk so that the messages
can be accessed by office personnel
at any time. The program lets users
access Western Union’s FYI News
Service and includes a user-built
phone directory. Micro-ezLNK’s text
editor provides full cursor movement
and insert and delete functions. List
price: $150. Advanced Micro Tech-
niques, 1291 E. Hillsdale Blvd.

#209, Foster City, CA 94404, 415/
349-9336.

VDTE 2

An emulation program that enables
the IBM PC to operate as a Hewlett-
Packard 26 XX terminal. It requires
128K, one disk drive, and an
RS-232C serial port. The program
emulates the HP2624B, the
HP2648A, and the DEC VT52 and
supports the HP2624 block/format
mode for most HP3000 software. It
provides file transfer, seven-page
scrolling, and eight programmable
soft keys. Other features include cur-
sor control arrow and scrolling keys,
full printer functions, transfer speeds
of up to 9600 bps, and some HP2648
vector graphics plotting functions.
List price: $200. Inner Loop Soft-
ware, P.O. Box 45857, Los Angeles,
CA 90045, 213/645-5162.

Financial

Business Planning Tool

A line-oriented budgeting and fore-
casting program that requires 128K
and one disk drive. An account is de-
fined by positioning the cursor at a
desired location and typing the name.
An account type is then selected and
numeric data entered. An account
must fall within one of the major cat-
egories of income, expenses, assets,

or liabilities. Business Planning Tool
includes a 12-month field of display.
Once a start date is set, income state-
ments and balance sheets are auto-
matically updated according to
assumptions within each account de-
scription. Business Planning Tool
provides horizontal bar graphs of all
data or any components of an ac-
count, such as constants, interre-
lations, and seasonal variations.
Arrow keys are used to shrink or ex-
tend a bar and thereby edit data in an
account. Business Planning Tool gen-
erates reports and VisiCalc, Multi-
plan, or 1-2-3 templates complete
with formulas describing the assump-
tions entered in each calculation. List
price: $195. Sofstar, Inc., 13935 U.S.
Highway #1, Juno Beach, FL 33408,
305/627-5511.

Spreadsheets

Link Module

A program that loads data files into a
MicroPlan spreadsheet from time-
sharing services, mainframe files, and
applications packages such as ac-
counts receivable or data manage-
ment software. It requires 64K, two
disk drives, and MicroPlan. Link
Module includes posting and cross-
tabulation commands that allow data
to be posted to individual or multiple
rows or columns. In addition to read-
ing files from other applications, Link
Module also allows MicroPlan tables
to be read by applications such as
data management and word process-
ing packages. Link Module allows
MicroPlan to read DIF files. List
price: $295. Chang Labs, 5300 Ste-
vens Creek Blvd. #200, San Jose, CA
95129, 408/246-8020, Telex:
334-431.
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Your data is in danger
without the powerful file recovery

SNOOPY?

Explore your disks
and learn the mysteries of disk
data with the Norton Utilities.

Explore your disks
with the powerful and
educational snooping tools

WORRIED?

routines in the Norton Utilities.

Protect your data
with the essential file
recovery routines

* Recover erased files
* Recover from damaged diskettes
* Recover scrambled data

* map disk formats
* Browse through all files
* Explore and patch all disks

Dozens
of extra functions
included in ihe
Norton Utilities

Works on ALL
models of IBM

Works with ALL
versions of DOS

* Disk labeling

* Screen control TOP 30
* Sound, timing, file SOFTALK
printing and more! POPULARITY
WINNER!

“Nothing short of superb!”

A
You can’t afford ‘‘An industry standard!"

-PC Age to be without them! -NY PC Users Group
PHONE ORDERS ]
@ (213) 399-3948 i

The Norton Utilities Power Tools for the IBM/PC
Available from ComputerLand, other dealers and directly from me for $80:
Peter Norton 2210 Wilshire Bivd., # 186A, Santa Monica, CA 90403

Circle 127 on reader service card

'-------------------------------1

L-------------------------------

Moving?

Be sure your PC World subscription goes with you!

Use the coupon here for your convenience to change the mailing address
on your PC World subscription.

Be sure to include the mailing label from a recent issuc if possible or, if a
label is not available, please send us your complete former address including
the zip code. Allow 6—8 wecks for this change to be effective.

SAVE TIME. Call our toll-free service number for immediate service:
800-247-5470 (In lowa 800-532-1272).

New address
Name

Company
Address
City, State, Zip

Attach
mailing
label

here p

Send coupon and mailing label to PC World Subscription Dept., P.O. Box 6700,
Bergenfield, NJ 07621

400

Just Announced

Reports By Example

A report writer for VisiCalc or [-2-3
spreadsheets that does not require
complex syntax and command struc-
tures. It runs on either the IBM PC or
XT and requires 128K and either two
floppy disk drives or one hard disk.
There are no commands to learn, and
the program can be operated with a
mouse or joystick. The program pro-
vides full control over the format of
cells, rows, columns, and pages of a
report. On-line help screens are in-
cluded. Reports By Example works
with more than 25 printers and can
use the font, type size, and print
quality features of the printer on a
cell-by-cell basis. List price: $199. So-
lutions By Example, Inc., Box 307,
New Town Branch, Boston, MA
02258, 617/244-5880.

VisiCalc IV

A program that combines VisiCale
and StretchCalc on one disk. VisiCalc
IV provides integrated sorting and
graphics and includes user-program-
mable function keys and keyboard
macros. It requires 192K and two
disk drives. The program’s keysaver
command allows users to recall the
last 80 characters entered and define
them as a macro. Users have no limit
on the number of macros. VisiCalc
1V allows rows and columns on a
spreadsheet to be sorted permanently
or temporarily. The program includes
a data management system that al-
lows users to sort spreadsheet data
and treat a spreadsheet row as a rec-
ord. List price: $250. VisiCorp, 2895
Zanker Rd., San Jose, CA 95134,
408/946-9000.

Personal Management

Dollars & Sense

A personal finance management pro-
gram that helps people who don't
have accounting backgrounds keep
track of expenses, balance check-
books, and plan and follow budgets.
It requires 64K and one disk drive. A
printer is optional. Dollars & Sense
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handles up to 12 accounts in five cat-
egories: assets, liabilities, expenses,
income, and checking. The program
displays financial information in
color charts and graphs and can print
hard copies. List price: $165. Tronix
Publishing, Inc., 8295 S. La Cienega
Blvd., Inglewood, CA 90301,
213/215-0529.

Word Processing

Leading Edge Word Processor

A program for writers that allows
them to view and edit in split-screen
mode and makes use of the PC func-
tion keys. The word processor re-
quires 128K and two disk drives. The
program permits users to move the
cursor by character, word, line, sen-
tence, screen, page, or document.
Other features include global search
and replace, an undo function, cap-
italization/uncapitalization, special
place markers, column centering,
automatic letter transposition, and
decimal and dot leader tabs. The
program’s print features include
boldface, double-wide, double-high,
strike-through, superscript, sub-
script, underline, double-underline,
font selection, color selection, justifi-
cation, semijustification, and print
spooling. List price: $300. Leading
Edge Products, Inc., Fortune 1300
Division, 21 Highland Circle,
Needham Heights, MA 02194,
800/343-3436, 617/449-6762.

Accessories

Omni-Lock

A shelf system for the IBM PC that
lets users secure the keyboard, the
disk drives, and the monitor with a
single lock on the shelf spindle.
Ommni-Lock’s shelves swivel 360 de-
grees to allow access to internal
cards, components, and disk drives.
Components can be repositioned for
convenience. List price: $339 to
$419. Micro-Metrics, Inc., P.O. Box
1812, 908 S. Claremont St., San
Mateo, CA 94401, 415/342-8466.

PC World

NIIC=:

»

I

5v4" FULL HEIGHT INTERNAL MOUNTING FLEXIBLE DISK DRIVES
FOR IBM PC & XT, COMPAQ, Zzarv HEATH" AND OTHER
SMALL COMPUTERS:

DR
CDC 9409 DOUBLE-SIDED. 48TPI, 320 360KB § 235
Tandon

TM100-2 DOUBLE-SIDED. 48TPI. 320KB 225
TM101-4 DOUBLE-SIDED. 967PI. 640K8 295

5va" 2 HEIGHT INTERNAL MOUNTING FLEXIBLE DISK DRIVES
(INCLUDES STRAP KITS TO MOUNT IN FULL HEIGHT FOOTPRINT) 6 1S
STEP RATE

Terdon TMS0-2 DOUBLE-SIDED. 28TPI
QUMETRAK 142 DOUBLE-SIDED. 48TPI
TEAC FD 55-8 DOUBLE-SIDED. 48TPI (2 DRIVES FOR 575
TEAC FD 55-F DOUBLE-SIDED 96TPI 12) DRIVES FOR 625
IEM’ 4 DRIVE ADAPTOR CABLE cal

8" THINLINE FLEXIBLE DISK SUBSYSTEM

(SHOWN ABOVE) FULLY ASSEMBLED & TESTED WITH COMPLETE
DOCUMENTATION. CABLE & SOFTWARE

1-8480 DUAL DRIVE. DOUBLE-SIDED. 2 4M8
1-8481 SINGLE DRIVE. DOUBLE-SIDED. 1 2MB INCL. FILLER

(2) DRIVES FOR 395
(2) DRIVES FOR 425

1465

PANEL - SECOND DRIVE CAN BE ADDED LATER 395
8" DISK CONTROLLER 193
CPM & CPM 86 SOON AVAILABLE Call

IBM PC D05 SOFTWARE UTILITIES FROM TALL TREE SYSTEMS

J FORMAT ENABLES USE OF5-14 DS 96TPI & 8 FLEXIBLE
DISK DRIVES PLUS OTHER FEATURES FOR 1BM PC
DOS 1 10 VERSION 1 78 50

J FORMAT-2 SAME AS J FORMAT ABOVE FOR IBM PC D0S 2 0 »
WINDRIVE  ENABLES USE OF WINCHESTER SUBSYSTEMS FOR

IBMPCDOS 20 3
JETORIVE  ENABLES IMPLEMENTATION OF ELECTRONIC DISK

FORIBM PC DOS 2.0 35
J UTILITIES INCLUDES J FORMAT-2. WINDRIVE & JETDRIVE 95

@B iSumon DISKETTES

Guaranteed Error Free

1242-00 5-1 4 SINGLE-SIDED. SINGLE DOUBLE DENSITY, WRITE
PROTECT NOTCH & HUB RING  {Box of 10) Special 19.95
1244-00 5-14° DOUBLE-SIDED. SINGLE DOUBLE DENSITY.

WPN & HUB RING (Box ot 10) Special 23 95

- 8 SINGLE OR DOUBLE-SIDED SINGLE DOUBLE
DENSITY. WPN & HUB RING. VARIOUS FORMATS Cail

IE}. PC 5%" & 8" DISK CONTROLLERS

MAYNARD ELECTRONICS
FOC 5-1 4" FLOPPY DRIVE CONTROLLER 175
FOC P8 8 FLOPPY CONTROLLER 185
SANDSTAR = SERIES ALSO AVAILABLE Cail

MULTIFUNCTION & RAM EXPANSION

AST RESEARCH INC.
SIXPAKPLUS
SPK-064  64K. CLOCK CALENDAR 1 SERIAL & 1 PARALLFL

PORT (EXPANDABLE T0 384K & GAME PORT)* 295
MEGAPLUS Il INCLUDES SUPERDRIVE & SUPERSPOOL

LU SR ]

s )

P~

A

AST RESEARCH INC, (CONT)

OPTIONS (MAY BE ORDERED INSTALLED OR AS ADD-ONS)
000S SERIAL PORT w2 40
000P PARALLEL PORT | 40
000G GAME PORT 40
MPK128  EXPANDS MEGAPLUS |1 FROM 256K 10 384K 193
MPK256  EXPANDS MEGAPLUS 1l FROM 256K T0 512K Call

QUADRUM CORP.
QUADLINK  THE IBM-APPLE LINK INCLUDES SYSTEM
SOFTWARE
3000 COMPUTER WITH 63K GAME PORT. DISPLAY
GENERATOR DISK INTERFACE 1BM
INTERFACE 558
QUADBOARD INCLUDES QUADMASTER SOFTWARE
5064 64K (EXPANDABLE T0 256K), CLOCK .
CALENDAR, 1 SERIAL & 1 PARALLEL PORT 325
QUADBOARD Il INCLUDES QUADMASTER SOFTWARE
4064 4K (EXPANDABLE T0 256K) CLOCK
CALENDAR. 2 SERIAL PORTS 325
RAM
M3 SET OF 9 64K CHIPS Special 49
PRINTERS
DOT MATRIX
EPSON FX-80 (80 CPSi 499
FX-100 (80 CPS) 729
OKIDATA 92 (120 CPS) 525
93 1120 CPS) 849
NEC 8023 1100 CPS) 495
DAISYWHEEL
BROTHER HR-1 (16 CPS) 739
NEC 3500 SPINWRITER 32 CPS) 1.875
QUME SPRINT Il PLUS 40 CPS) 1.475
MODEMS
HAYES
SMARTMODEM 300 230
SMARTMODDEM 1200 549
SMARTMODEM 12008 499
SMARTCOM Il SOFTWARE 80
CABLE 19
NOVATION
SMARTCAT 103 1300 BAUD) 199
SMARTCAT 103 212 (1200 BAUD) 485
DATA CAPTURE SOFTWARE 45
CABLE 19
COLOR/GRAPHICS & GRAPHICS CARDS
HERCULES CRAPHICS CARD 39
ust MULTIDISPLAY CARD PAR PORT 349
PLANTRONICS  COLORPLUS PAR PORT WITH THE
DRAFTSMAN SOFTWARE 395
MONITORS & GRAPHICS CARDS
AMDEK
VIDED 300 12 HI-RES GREEN 144
VIDED 310A 12 AMBER MONITOR 185
COLOR | 13" COMPOSITE COLOR 298
COLOR 1 HI-RES RGB MONITOR 499
PGS
HX-12 12° HI-RES COLCR (RGBI 199
usi
P13 AMBER 12 MONITOR 1650
1400C 12 COLOR MONITOR (RGB/ 325

MICECE XX PRESE

MGII-064  64K. CLOCK CALENDAR. 1 SERIAL PORT
{EXPANDABLE T0 512K & 2ND SERIAL & 1
PARALLEL & 1 GAME PORTS)* 295
10 PLUS I INCLUDES SUPERDRIVE & SUPERSPOOL
10 CLOCK CALENDAR & SERIAL PORT
(EXPANDABLE TO 2ND SERIAL & 1 PARALLEL
& 1 SERIAL PORTH" 120
. -

(714) 632-8512 DISCOUNTS AVAILABLE
305 S. State College Blvd. Suite 135, Anaheim, CA 926806

Circle 235 on reader service card




Products

Product
Service

Number  Computers

COMPAQ Computer Corporation, 151
87  Durango (Poppy), 308
79  IBM Corporation, 8-9

Hardware

Boards
204 Amdek, 12
205 Applied Computer Products, 28
18  AST Research Inc., 32-35
548 AST Research Inc., 37
491  Barr Systems, Inc., 231
349  Caere Corporation, 260-61
305  California Computer Systems, 102
47  Conographic Corporation, 76-77
49 Corvus Systems, 45
77 Hercules Computer Technology, 157
402 Interphase Corporation, 283
403  John Bell Engineering, Inc., 95
236 Microlog, 154, 172
133 Orchid Technology, 250
535 PC Products Inc., 349
143 PC+ Products Inc., IBC
501 Prelude Computer Corporation, 371
147  PureData Ltd., 166
149 Quadram Corporation, 15
151 Qubie’ Distributing, 271, 298-99
155 Raytronics, 82
561  RIM Electronics, 223
164  Santa Clara Systems, 232
169  Sigma Designs, Inc., 388
254  STB Systems, Inc., 321
187  Tall Tree Systems, 127
190  Tecmar Inc., 309
267  Vista Computer Company, 318

Storage Devices
315 Alloy Computer Products, 164
216  Genie Computer Corporation, 120
475 Micro Tech Exports,
411 Pegasus, 322
392 Pegasus, 412
388 Rana Systems, 135, 137
188  Tallgrass Technologies Corporation, 21
190  Tecmar Inc., 80-81

402

Product
Service
Number

296

344
387
368

79
319
326

285

24
221

84
559
190
405
193

539

13
374
456
303
229
118
433

461
163
521
301

31
74
531

Monitors
Princeton Graphic Systems, 266

Printers, Plotters, and Typewriter Interfaces
Dataproducts/Integral Data Systems, 416
Data Terminals and Communications, 296
Dynax, Inc., 79

Qume, 5, 6

Star Micronics, Inc., 214

Teletex Communication Corporation, 319
Texas Instruments, 50-51

Toshiba America, Inc., 210, 211

Communications

BizComp, 60-61

Hayes Microcomputer Products, Inc., 103
Intek Manufacturing Company, 200
Novation, Inc., 248-49

Tecmar Inc., BC

US Robotics, 165

Ven-Tel Inc., 280

Miscellaneous

Antex Data Systems, 328

Ariel, 370

Bay Technical Associates, Inc., 290
Compu Add Corp., 418
Hauppauge Computer Works, 183
Keytronic, Inc., 138

Microware, Inc., 398

TPS Electronics, 108

Systems Software

Operating Systems

Phase One Systems, 156
RTCS Corporation, 264
SofTech Microsystems, 84
Software Solutions, 333

Utilities

Central Point Software, 418
Funk Software, 195

Key Solutions, 342
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Product
Service
Number

435
408
238
127
379
334
162
431
410
384
278

406
323

89

92
100
118
331
282
197

496

14
335
209
510
495

486
382
544

547
524
457
177
562
178

Lighthouse Software Corp., 252
Manx Software Systems, 112
MLI Microsystems, 371

Norton Utilities, 400

Omega MicroWare, 85
Programming International, 174, 218
RoseSoft, 19

SBT Corporation, 181
SoftStyle, Inc., 128

Tylog Systems, 351

Vault Corporation, 337

Languages

Computer Innovations, Inc., 365
Harvard Associates, Inc., 373
Laboratory Microsystems, 417

Lifeboat Associates, 49

MBP Software Systems Technology, 235
Microware, Inc., 398

R.R. Software, 68

STSC, Inc., 147

Watsoft Products, Inc., 370

Applications Software

General Business

Anderson-Bell, 43

Applied Micro Systems, Inc., 196
Arlington Software Systems, 215
Ashton-Tate, 10, 11

Centec Corporation, 255

Computer Creations, 270

Executec Corporation, 78

Executive Software Inc., 297
IdeaWare, Inc., 343

MicroPro, 114-15

Pyramid Data, Ltd., 128, 131, 133
Scitor Corporation, 334

Simple Software, Inc., 419

SMC Software Systems, 247
Software Guild/Softsmith, 294-95
Software Laboratories, Inc., 100
Software Products International, 312
Software Publishing Corporation, 268-69

PCWorld

Product
Service
Number

301
249
311

426
401

37
532
409
529

96

292

541
357
389

32
227
504

12
335
436
438
225
441
557
233
505
560
173
301

444
93
23

348

369

499

Software Solutions, Inc., 333
Software Technology for Computers, 25
Wadsworth Professional Software, 267

Financial & Spreadsheets
Analytical Processes Corp., 371
Business Division, 411

Computech Group Incorporated, 99
Future’s Group, 241

Heritage Computing, Inc., 16

James River Group Inc., 345

Lotus Development Corporation, 27
Microsoft Corporation, 193
Micro-Tax, 46

Rocky Mountain Software Systems, 362
Sorcim Corporation, 2-3

SuperSoft International, 317

Weiss Associates, Inc., 320

XQ Software, 29

Job and Industry Specific
CMA-Microcomputer Division, 372
Guidance Software, 389
Professional Software Solutions, 350

Data Management

Applied Software Technology, 293
Ashton-Tate, 342

Cosmos, 147

Data Technology Industries, 234
Innovative Software, 167

Key Software, 42

Mainstreet Software, 251

Micro Data Base Systems, 219
MicroRIM, 152-53

Pearlsoft, 121

SoftCraft, 291

Software Solutions, Inc., 333

Word Processing/Text Editing
Intelsoft Inc., 348

Lifetree Software, Inc., 228
Mansfield Software Group, 291
Megahaus Corporation, 58, 59
Microtype, 409

Oasis Systems, 101

403



Products

Product
Service
Number

533
481
286
145
165
528
301
396
184
567

166
496
275
142
316
526
472
197

551
378
309

64

71
502
409

39
332
494
506

325
35

Office Solutions, 62

PBL Corporation, 148

Peachtree Software Inc., 66-67
Professional Software Inc., 212-13
Satellite Software International, 22
Select Information Systems, 144-45
Software Solutions, Inc., 333
Softword Systems, 118

Symmetric Software, 98

Xyquest, 73

Communications

Alpha Software Corp., 1
Coefficient Systems Corp./Saturn, 338
Datalex, 229

Microstuf, 116

Persoft Inc., 275

Phone 1, Inc., 75

Software Link, Inc., 276
Today’s Future, 372
Watsoft Products, Inc., 391
Western Union, 310

Graphics

Chang Labs, 136

Data Business Vision, Inc., 63
Enertronics Research, Inc., 170
E&S Software Services, 208

Fox & Geller, Inc., 48

Graphic Communications, Inc., 282
Heritage Computing, Inc., 16
MicroCAD, 370

MICROGRAFX, 410

Prentice-Hall Inc., 96-97

Sam Wilson & Associates/Banner, 372

Educational, Personal,
Entertainment ¢& Misc. Software

Educational

American Training International, 14
Cdex Corporation, 332

Comprehensive Software Support, 36, 44

404

Product
Service
Number

381

62
450
512
383
247
487

363
320

550
463
518
410
308
320

429
44
276

555
63
546

91
556
101

123
336
312
545
186
310

Designware, 119

Digital Research, 117

Excel Systems Corporation, 262
FlipTrack Learning Systems, 329
Little, Brown & Co., 227
Seasoned Systems Inc., 18
Unicorn Software, 355

Personal
Sundex Corp., 146
Xor Corporation, 265

Entertainment

Atari, 86-87

Blue Chip Software, 20
Resolution Software, 208
SoftStyle, 74

subLOGIC Corporation, 311
XOR Corporation, 263

Miscellaneous
Verbatim, 175

General

Accessories

Aspen Ribbons, Inc., 373
Computer-Mate, Inc., 233
Contemporary ComputerWear, 370
Curtis Manufacturing Company, Inc., 143
Digital Supply, 281

Dysan Corporation, 297 .
Helperin Management, 391

Janus, 100-A

Leading Edge Products, Inc., IFC

Lintek Computer Accessories, 409
MC/N, Inc., 130

Memorex Corporation, 194
MicroComputer Accessories, Inc., 134
PCA, 372

PCase, Inc./Metricase, 307

Prestige Envelope & Paper Corp., 409
Systems Management Associates, 373
3M Data Recording, 323
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Product Product
Service Service
Number Number
538 Top Down Design, 372 536 Mega-Byte, 356
542 Transaction Storage Systems, Inc., 47 108  Micro Flash, 236
327 Vidiom Media Supply, 372 237 MICROMAIL, 390
Williams & Foltz, 126 386  Micro Management Systems, Inc., 392
112 Micromart, 414-15
Services Micro Storehouse, 344
362 Compuserve, 64 235 MICROXPRESS, 401
540 Digital Signature, 389 351 National Computer Products, 320
352 Media Systems Technology, Inc./MST 136  PC Connection, 330-31
168-69  Software Writer’s International Guild, 413 242 PC Link Corp., 254
460 PC Network, 357
Books, Catalogs, and Periodicals Programming International, 368-69
568 Ashton-Tate, 65 PROgrams Plus, 398
527 Data Based Advisor, 391 380 Rogue River Software, 410
Datapro/McGraw-Hill, 201 252 Wholesale Suppliers, 372
220 Hayden Book Company, Inc., 155
InfoWorld, 253
IPF Publications, 284
91 Leading Edge Products, Inc., IFC
i i lishing, 361
299  Micro Information Publishing, ss WE WILL NOT BE UNDEHSULD ss
PC Demo, 182
. 5
412 Il;ergonal SgstzmsCPub_I;l(c)agllons, 125 EpsON DRIVES
246 Robert J. Sy e RX 80, MX 80 FT Il MX 100 FX 80  Tandon Tab 1800 DSDD. . .. $284.50
Software Digest, 366-67 and newest FX 100 “lowes!t prices in USA" 21400 TM50-2 slim DSDD . . . 298.50
459 TC]CWGI'C, 393 PRINTERS Teac '2" FD 55 DSDD 298.50
Van N,Os”,and Reinhold, 287 C. 1108510 Prowriter(P). . $385.00
566  Writer’s Digest, 389 g Itoh :g?(() Prowriter (P) g;g gg MEMORY 1/0 BOARDS
emini
. AST Megaplus 64K (c.s) 337.95
Mail Order gﬁ'.‘(;';'l'11§2 2 2?3 gg AST Megaplus 64K (c2-s) ... 378.95
2 Advanced Computer Products, 340 omu:ﬂ; 834 6000 AST Megaplus 64K (c.sp). ... 378.95
370  Alphanetics Software, 107 Okidata 92 520.00 gST:‘eg?"ac‘?G:‘:f")’z”; s g?g‘gg
359  American Software Club, 346 Okidata 93 o69.00 u(())mplﬂs (lclsztcu;) g s 29450
205 Applied Computer Products, Inc., 216-17 g:‘(‘)‘l‘r:‘ef:a’g“;‘ L DdCQAOL? ALL OTHER CARDS AVAILABLE CALL
543  Budget Computer Software Club, Inc., 347 Brother HR 15 CALL
273 Compumall/MCC, Inc., %74 MODEMS SOFTWARE SPECIALS
420 Computer Mail Order, 358-59 P B 350.00
377 Computer Shop, 405 oo sty vl 48500 Multiplan 175.00
488 Connecticut Information Services, 341 300/1200
554 anroy La Pointe, 198-99 Hﬂlvggosgmﬂmodem 479.00 DISKETTES
58 Diamond Software Supply Co., 111, 113
. Hayes Smartmodem 11450  Elephant DSDD 28.50
DlrectSOftwarc, 360 Convsoft Microsoft Mouse CALL
i;‘; ;’_g:)s;)fgz:;’ufe‘i?392 3% Charge Cards. 3% ship. Prices subject to change.

A COMPUTER SHOP

ey

Dept. 345, 3941 B South Bristol St.. Santa Ana, CA 92704

(Outside CA) (800) 824-2227 Orders Only
(714) 261-1383 Technical Information

PCWorld 405



Advertisers

Product
Service
Number

2
315
370

204
359

426

539
205
496

12

13

14
335
568
569
429

18
548
550
491
374

24
463
543
401
349
305
325
209

31
551

32
166

35
456
273
362

37
510

Advanced Computer Products, 340
Alloy Computer Products, 164
Alphanetics, 107

Alpha Software Corp., 1

Amdek Corporation, 12

American Software Club, 346
American Training International, 14
Analytical Processes Corp., 371
Anderson-Bell, 43

Antex Data Systems, 328

Applied Computer Products Inc., 28, 216-17
Applied Micro Systems, 196

Applied Software Technology, 293
Ariel, 370

Arlington Software Systems, 215
Ashton-Tate, 342

Ashton-Tate, 65

Ashton-Tate, 10-11

Aspen Ribbons, Inc., 373

AST Research Inc., 32-35

AST Research Inc., 37

Atari, 86-87

Barr Systems, Inc., 231

Bay Technical Associates, 290
Bizcomp, 60-61

Blue Chip Software, 20

Budget Computer Software Club, Inc., 347
Business Division, 411

Caere Corporation, 260-61

California Computer Systems, 102
Cdex Corporation, 332

Centec Corporation, 255

Central Point Software, Inc., 418
Chang Labs, 136

CMA-Micro Computer Division, 372
Coefficient Systems Corp./Saturn, 338
COMPAQ Computer Corporation, 151
Comprehensive Software Support, 36, 44
Compu Add Corp., 418
Compumail/MCC, 274

Compuserve, 64

Computech Group Incorporated, 99
Computer Creations Inc., 270

406

Product
Service
Number

406
420

44
377
488

47
554
276

49
436

527
378
469
344

438
387
381

58

62
540
555

489
87
368
63
214
309
64
450
495

512
71
74

532

216

502

227

373

323

303

Computer Innovations, 365
Computer Mail Order, 358-59
Computer-Mate Inc., 233

Computer Shop, 405

Connecticut Information Services, 341
Conographic Corporation, 76-77
Conroy La Pointe, 198-199
Contemporary ComputerWear, 370
Corvus Systems, 45

Cosmos, 197

Curtis Manufacturing Company, 143
Data Based Advisor, 391

Data Business Vision, Inc., 63
Datalex, 229

Dataproducts/Integral Data Systems, 416
Datapro/McGraw-Hill, 201

Data Technology Industries, 234
Data Terminals & Commuinication, 296
Designware, 119

Diamond Software Supply, 111, 113
Digital Research, 117

Digital Signature, 389

Digital Supply Company, 281

Direct Software, 360

Discount Data Supply, 372
Durango (Poppy), 308

Dynax, Inc., 79

Dysan Corporation, 297

800 Software, 354

Enertronics, 170

E&S Software Services, 208

Excel Systems Corporation, 262
Executec Corporation, 78

Executive Software Inc., 297
FlipTrack Learning Systems, 329
Fox & Geller, Inc., 48

Funk Software, 195

Future’s Group, 241

Genie Computer Corp., 120
Graphic Communications Inc., 282
Guidance Software, 389

Happy Computer, 392

Harvard Associates, 373
Hauppuage Computer Works, 173
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220
221
546

77
409

79
486

225

84
444
402

529

403
441
531
229
89
9
92
93
435
556
383
96
557
23
408
100
101
352

536
348

39
123
233
108

Hayden Book Company, Inc., 155
Hayes Microcomputer Products, Inc., 103
Helperin Management, 391
Hercules Computer Technology, 157
Heritage Computing, Inc., 16

IBM, 8-9

IdeaWare, Inc., 343

InfoWorld, 253

Innovative Software, 167

Intek Manufacturing Company, 200
Intelsoft, Inc., 348

Interphase Corporation, 283

IPF Publications, 284

James River Group Inc., 345

Janus, 100-A

John Bell Engineering, Inc., 95

Key Software, 83

Key Solutions, 342

Keytronic, Inc., 138

Laboratory Microsystems, Inc., 417
Leading Edge Products, Inc., IFC
Lifeboat Associates, 49

Lifetree Software, Inc., 228
Lighthouse Software Corp., 252
Lintek Computer Accessories, 409
Little, Brown & Co., 227

Lotus Development Corporation, 27
Mainstreet Software, 251

Mansfield Software Group, 291
Manx Software Systems, 112

MBP Software Systems Technology Inc., 235
MC/N, Inc., 130

Media Systems Technologies, Inc./MST,
168-69

Mega-Byte, 356

Megahaus Corporation, 58, 59
Memorex Corporation, 194
MicroCAD, 370

MicroComputer Accessories, Inc., 134
Micro Data Base Systems, Inc., 219
Micro Flash, 236

PCWorld

Product
Service
Number

332
299
236
237
386
112
382
505
275

292
475
369
118
235
238
351
127
559
499
533
379
133
481
336
312
136

242
460
535
143
286
560
411
392
142
412
461
316
501
494

MICROGRAFX, 410

Micro Information Publishing, 361
Microlog, Inc., 154, 272
MICROMAIL, 390

Micro Management Systems, Inc., 392
Micro Mart, 414-15

MicroPro, 114-15

MicroRIM, 152-53

Microstuf, 116

Microsoft Corporation, 193
Micro Storehouse, 344
Micro-Tax, 46

Micro Tech Exports, 372
Microtype, 409

MicroWare, Inc., 398
MICROXPRESS, 401

MLI Microsystems, 371

National Computer Products, 230
Norton Utilities, 400

Novation, 248-49

Qasis Systems, 101

Office Solutions, 62

Omega Microware, 85

Orchid Technology, 250

PBL Corp., 148

PCA, 372

PCase/Metricase, 307

PC Connection, 330-31

PC Demo, 182

PC Link Corp., 254

PC Network, 357

PC Products Inc., 349

PC+ Products Inc./Plantronics, IBC
Peachtree Software Inc., 66-67
PearlSoft, 121

Pegasus, 322

Pegasus, 412

Persoft Inc., 275

Personal Systems Publications, 125
Phase One Systems, 156

Phone 1, Inc., 75

Prelude Computer Corporation, 371
Prentice-Hall, 96-97
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545
296
145
504

334

147
544
149
151

388
155
518
561
246

380
162
331
163
506
164
165
431

247
528
169
547
524
173
521
410

457
313
177
526
562
178
301
249

Prestige Envelope & Paper Corp., 409
Princeton Graphic Systems, 266
Professional Software, Inc., 212-13
Professional Software Solutions, 350
Programming International, 368-69
Programming International, 174, 218
PROgrams Plus, 398

Pure Data Ltd., 166

Pyramid Data Ltd., 129, 131, 133
Quadram Corporation, 15

Qubie’ Distributing, 271, 298-99
Qume, 5, 6

Rana Systems, 135, 137

Raytronics, 82

Resolution Software, 208

RIM Electronics, 223

Robert J. Brady Co., 30-31

Rocky Mountain Software Systems, 362
Rogue River Software, 410
RoseSoft, 19

R.R. Software, 68

RTCS Corporation, 264

Sam Wilson/Banner, 372

Santa Clara Systems Inc., 232
Satellite Software International, 22
SBT Corp., 181

Scitor Corporation, 334

Seasoned Systems, Inc., 18

Select Information Systems, 144-45
Sigma Designs, Inc., 388

Simple Software, Inc., 419

SMC Software Systems, 247
SoftCraft, 291

SofTech Microsystems, 84

SoftStyle, Inc., 74, 128

Software Digest, 366-67

Software Guild/Softsmith, 294-95
Soft Warehouse, 277

Software Laboratories, Inc., 100
Software Link, 276

Software Products International, 312

Software Publishing Corporation, 268-69

Software Solutions, Inc., 333
Software Technology for Computers, 25

Software Writer’s International Guild/SWIG,

413
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Number

396

319
254
282
308
363
541
184
186
188
187
190
326
459

310
472
538
285
433
542
384
487
405

278
193

327
267
311
197
357

252

566
320
389
567

Softword Systems, 118

Sorcim Corporation, 2-3

Star Micronics, Inc., 214

STB Systems, Inc., 321

STSC, 147

subLOGIC Corporation, 311
Sundex Corp., 146

Supersoft International Ltd., 317
Symmetric Software, 98

Systems Management Associates, 373
Tallgrass Technologies Corporation, 21
Tall Tree Systems, 127

Tecmar Inc., 80-81, 309, BC

Teletex Communications Corp., 319
Teleware, Inc., 393

Texas Instruments, 50-51

3M Data Recording, 323

Today’s Future, 372

Top Down Design, 372

Toshiba America, Inc., 210, 211
TPS Electronics, 108

Transaction Storage Systems, Inc., 47
Tylog Systems, 351

Unicorn Software, 355

US Robotics, 165

Van Nostrand Reinhold, 287

Vault Corporation, 337

Ven-Tel Inc., 280

Verbatim, 175

Vidiom Media Supply, 372

Vista Computer Company, Inc., 318
Wadsworth Professional Software, 267
Watsoft Products, Inc., 370, 391
Weiss Associates, 320

Western Union, 310

Wholesale Suppliers, 372

Williams & Foltz, 126

Writer’s Digest Books, 389

Xor Corporation, 263, 265

X.Q. Software, 29

Xyquest, 73
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THE INTEGRATED ACCOUNTING SYSTEM

MAXI ACCOUNTANT

Maxi Accountant - Designed to handle the business needs of tomorrow —
**Today’’, and you don’t have to be an accountant to use it.

‘eatures include:

ully integrated modules -thirteen major
rograms contained within Maxi Accoun-
ant interact with one another allowing
ninimal disk handling or runs on any hard
rive

xtensive reporting capabilities

Jomprehensive, easy to use documentation
including tutorial

‘echnical support

\ccounts Payable

* Check writing with automatic posting
to Vendors and Bank Account

e Enter A/P invoices with automatic
posting to inventory and purchase
orders

e Supports partial payments, Aged A/P
balances, and Earned discounts

¢ Monthly Check, Deposit and Petty
cash register

e Complete Audit Trail

¢ Detailed Vendor Activity and Cash Re-
quirements Report

* Uses same commercially available
check forms as payrall

e Provides bank statement reconcilia-
tion

Payroll

Weekly, Biweekly, Bimonthly, Monthly
pay periods

Complete QTR and YTD Pay Journal
records

Handles hourly, salaried and commis-
sion pay

Sales commissions by percentage or
dollar amount

* Only requires input of hours worked

Automatic calculation of regular and
overtime pay and all deductions
941A Quarterly State Report

W-2 Forms printing

Federal and all State Tax Tables
Personnel information file

Uses same commercially available
check forms as Accounts Payable
Comprehensive YTD information
printed on employee check stub

Accounts Receivable/ Order Entry

Alphabetical and numerical sorting of
customers

500 customers and up to 3000 tran-
sactions per 320k diskette (Unlimited
number of diskettes allowed]

e Extensive customer information file

Flags Credit limits and overdue
balances
Invoices from sales orders support

backordering system

* Invoices for point-of-sale
¢ Multiple Price discounts and Sales tax

rates

Sales orders with packing slips
Supports partial payments, finance
charges, aged balances, and state-
ments

Supports special sales packages [bill-
of-material]

Supplies telephone number and con-
tact name for overdue accounts
Detailed transaction Audit trail
Customer Activity Report

Open Item Balance Forward
Calculates Sales Commissions for
payroll module

Allows Sales of assets

Allows sales of non-inventory services

General Ledger

Chart of accounts

* |temized monthly Journal transactions

e Asset depreciation,

Complete G/L
Reports, Daily Journal, Trial Balance,
Operating Statement and Balance
Sheet

Supports up to 9 separate Profit
Centers

Inventory Control

Provides ON LINE information to all
other modules

Purchase orders with review or
automatic ordering mode

Complete backordering system included
25 items per bill-of-material

1500 stock items per 320K diskette
with automatic advancement to next
diskette

Complete Vendor information file
Calculates reorder quantities and
displays lead times

Physical inventory using average cost
method adjustments

Reports in inventory madule include:
Complete Inventory Report, Sales

Analysis, Reorder Report, Purchase
Order listing, Sales Package listing,
Summary, and Labels

Maxi Accountant is designed for MS-DOS
systems, includin
Z-100, Victor 3000, Texas Instruments PC,
Columbia, Compag, Hyperion, Corona, Eagle
PC, and Rainbow 100.

IBM PC and XT, Zenith

DIVISION

A Subsidiary of Scott Adams. Inc

1-800-327-7172

THE BUSINESS DIVISION

P.0. 3435 ¢ LONGWOOQD, FL 32750 « (305) 862-6917
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$1495 for a complete 10 megabyte hard
disk system is a good deal — but not if

you need 23 megabytes of storage!

That’'s why our 23 megabyte hard disk system is priced at only
$2249. And for another $895, you'll get 23 megabytes of tape
backup security.

The Pegasus 10 and 23 come complete with
all the software and hardware you need to
start operations.

If you've outgrown the storage capabilities of your IBM
PC or compatible computer but haven't grown into the
giant pricetags on 10- or 23-megabyte hard disk systems,
you're in for a surprise.

The price on these complete systems featuring the lat-
est components just reached an all time low!

And you get everything you need to start working on
your hard disk system:
= Top quality formatted fixed hard disk (ST506

compatible)
= Top quality controller card
= Software that runs on DOS 1.1 and 2.0, CP/M 86
= Host adapter
= Integral power supply
= Cables
» External custom chassis with additional space for

either our tape backup, another hard disk, or floppy
disk drive.
® 30 day warranty

What'’s the catch?

There is none. It's a simple matter of economics.
Pegasus saw the growing need for mass storage, made a
commitment to fill this need, purchased thousands of the
finest quality hard disks, and is now passing the good
deal along to you.

The only thing you may be missing in buying the
Pegasus instead of the IBM XT expansion chassis is

something you may not need in the first place: eight ex-
pansion slots, a communications card, three little ini-
tials, and an extra $1,000 to $2,000 out of your pocket.

But don't  need a tape backup for all that
storage?

We recommend it! That's why we're offering you the
same great deal on a %" cartridge tape backup. We've
watched other companies offer 10 and 20 megabytes of
storage and forget about the backup altogether. Our
tape backup, which carries a 90 day warranty, retails for
just $895 — a small price for over 23 megabytes of for-
matted storage and lots of peace of mind.

Where can I buy a Pegasus hard disk
system?

Pegasus systems are available only through dealers.
So contact the dealer in your area who sells IBM PC or
compatible computers. If he doesn’t have Pegasus,
chances are he'll carry it soon. Just ask him to call us. We
will ship him your Pegasus unit immediately.

Does Pegasus have larger storage
systems?

Absolutely. 65 and 140 megabyte systems will soon be
available from Pegasus. And the best part is that they,
too, are breaking new ground when it comes to pricing.
If you've outgrown 10, or even 23 megabytes of storage,
ask about the larger capacity units. All with the same
top quality hardware and software and full 90 day
warranty.

ar
PEGASUS

2200 West Higgins Road « Suite 245
Hoffman Estates, IL 60195 - (312) 843-1090

Dealer inquiries invited.
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software

MICROSOFT COMPILERS

Basic * Cobol - Fortran - Pascal

DIGITAL RESEARCH COMPILERS
CBASIC - CP/M-86 + Pascal/MT + - PL/1

MultiPlan ... $169
SUPERCALC Il ... $165
ALPHA Data Base Manager Il ....... CALL!

Accepts LOTUS 1-2-3 File Transfer

ALPHA TYPE FACES Spec. Char. Gen....... CALLI

T K. Solver ... CALL!
Norton Utilities ... .. $65
CROSSTALK Microstuf ......................... $109
SMARTCOM HAVES: o e v s v ommonnen e s 545 namm $85
ProKey ... $65
Ccompiler ... ... CALL!
PC.Tutor ... $55
Friendly Ware ... CALL!
Frieze Graphics screen bump sy ... .. $55
BPS Business Graphics ... . CALL!
FINANCIER Personal or Tax Series.................. $119
Dow Jones Mkt Analyzer ... ... CALL!
Dow Jones Mkt Manager ... . CALL!
PFS (Write, File, Report, Graph). ....................... CALU
MOUSE SYSTEMS e mouse ... CALL!

graphic cards
QUADRAM ColorCard HiRes...................... CALL'
fpmgylcs COLORPLUS ... CALL!
GRAPHICS MASTER Tecmar............... CALL'
HERCULES ... CALL!

Monochrome Graphics/Supports Lotus 1-2-3

AMDEK MA' Color Graphics/Monochrome ......... CALI_I

+ 640 x 400 Res. - 8 Pages Storage « Parallel Printer Port
+ 128K DRAM Allocates 96 K User RAM « Erasable UV Prom

US' Monochrome/Color Graphics . .. .....................
+ Parallel Printer Port « Flicker Free Scolling « 32K « True DMA

SC I O N 640x480 Color Card ..........................

HAYES SMARTMODEM 1200
HAYES SMARTMODEM 300 .........................
HAYES 12008 New Plug-In Modem Card
RlXON (1200-4800-BAUD)

MUI“‘TOOI WOFd WIMOUSE: . . ..« ivywm v vsss CALU
VOLKSWRITER . . $125
WORDSTAR Professional Series .................. CALU
STARBURST (Links Software). ................... CAI_I_I
MultiMate ... CALL!
Supererter Sorcim W/P, Speller & Mailmerger ... ... $169
Final Word ... CALL!
VisiWord ... ... CALL!
WORDPLUS‘PC W/P, Mailmerger .............. CAI_I_l
Easy Writer Il ws........................ $199
Easy Filer llws ... $199
Peach Text 5000 ... .. .. CALL!
PrOOf Reader (Spelling Checker) ................ CALU
VisiOn . CALL!
VisiCorp Series ...................... CALL!
INFOSTAR ... ... ... CALL!
dBaSB “ Ashton-Tate .............................. $3gg
FRIDAY! CALL!
Bottom Line Strategist ... CALL!
QUICKCODE ... CALL!
dGraph ... CALL!
Memory Shift ... CALL!
SHOEBOX Desk Top Organizer. ..................... CALLI

SyStem BaCkUp (Unlocking Program)........... CALL'

hard disks
TECMAR Expansion Chassis/Hard Disk................ CALLI
DAVONG 510,15,21,32 MEG/F .. ......... Starting at $1395
TO P"LI NE 12.5, 20, 35 Hard Disk . .................. CALL'
w/Streamer Tape/Can't Advertise!
SYSGEN Back Up forIBMXT............ ... ... . .... CALL'

ORDERS ONL

1-800-241-81 49

6889 Peachtree Industrlal Blvd.

Norcross, GA 30092
For Information 1-404-449-8089/0p. 4



floppy disk drives

TANDON TM 100-2 $239

FULLY I1BM PC COMPATIBLE

HALF HT. SHUGART SA455

HIGHEST QUALITY FOR IBM PC- 12 MONTH WARRANTY

networking/protocol conversion

PCnet by Orchid Technology

LO COST, HI PERFORMANCE NTWK, BEST SOFTWARE

DAVONG MultiLink

SHARED RESOURCES UP TO 255 PCs OR XTs
ComNet i speep etHerneT
CORVUS omniner

BLUE LYNX s251 emutaror

printers/plotters

EPSON FX 80 & 100 qeoces) ... Best Price!

EPSON MX100 ooces) ... Best Price!
EPSON RX80 #r........ooo Best Price!
OKIDATA ML92 & 93 soces) ... Best Price!
OKIDATA ML 84 ooces)................. $999
OKIDATA pacemark 23s0 a 2410, ... Best Price!
C'lTOH Prowriter/Prowriter 2 .. ............. $369/$64g

C'lTOH Starwriter (40CPS)/Printmaster (55CPS) . $1175/$1495

IDS rrism g0 & 132 (200 SPRINT) Graphics/Color . . Best Price!
DELIVERS BEST LOTUS 1-2-3 COPY

DIABLO 6208630 ... Best Price!
NEW! DIABLO 630 ECS Graphics Capability/Letter Quality in One

NEC ass0 & 7730 spinwriter. ................... Best Price!
NEC r2apssoces). ..o CALL!
COMREX CR-1 ... ... ... $799
COM REX CR‘Z New! Lo Cost Daisy Wheel . ... . ... CAI_U
Mannesman Tally 160L .. .. $679
GEM'NI 10X & 15X Dot Matrix. . ............. : $315/415
TOSHIBA r.1350 360 x 180 0p1) . ooooo. . CALL!
TRANSTAR cotor printer. ................. Best Price!
HOUSTON INST. Plotters ............ CALL!
AMDEK Plotters ... CALL!

M | CRO FAZER (BK-128K) Spooler......... Starting at $13g
PTI/UPS Power Supply 200 wets, 15 minues CALL!

ramchips

64 K RAMCHIPS

64K-9 Chip/Upgrade Kit/192K-27 Chip/Upgrade Kit ....... $55/$1 59
CALL FOR QUOTE ON QUANTITY CHIP PURCHASES

lRMA REPLACES 3278's WITH PC’s

IRMALINE / IRMALETTE

SNA & BISYNC PRODUCTS
3780, 5251, 3274

multifunction boards

QUADLINK ... .. Best Price!
Run Your Apple Software on IBM-PC

QUADBOARD ... . $275/%$429
QUADRAM - 64K-256K » RAM DISC « Spooler

AST Megaplus Board ... . Best Price!

MAXIMUM: 8 functions (64K-512K) W/Opt. Game Pt.

AST S|XPak 384K Capacity W/Opt. Game Pt. . .. BeSt PriCel

ASTI/OPlus ... ... .. Best Price!
Serial, Opt 2nd Serial, Opt Par., Opt GAME

AST oisepuus ... Best Price!
TECMAR Multifunction Boards. .............. BeSt P”CB'
SEATTLE RAM+3 . Best Price!
64K-256K « Serial « Parallel « Flash Disk « Clock

TALL TREE 512K.J. RAM-w/Jet Drive. ............. $650
PROFIT SYSTEMS ... $299/8680
64K-512K « RAM PLUS & ELITE

BYAD 6k muttitunction M Carg ... Best Price!
BABY BLUE s cemca............... Best Price!

monitors/keyboards

QUADCHROM E Super Hi Res. 690x480.......... $485

PGS #ires. 690 00tR6B. ... Best Price!
AMDEK 12310 AMber. ... oconnnicasisssssssomes 3185
Improved Alternative To IBM Monochrome

AMDEK 12 3006/300a .. .. R $149/$159
ZENITH .. ... ... Best Price!
COLBY Keyboard ... CALL!
KEYTRONICSKB ... ... ... CALL!

VERBATIM DISKETTES

DATA LIFE » 5 YR WARRANTY « 2 BOX MINIMUM WHEN ORDERED SEPARATELY
Double Sided Box of 10 ($39) . .........covvvivverenn. Case of 10 ($339)
Single Sided Box of 10($30) ................ccvvinnn. Case of 10 ($249)
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150
CHRISTMAS
BONUS

Dataproducts wants to put some green back into your holidays. So, when you buy our P Series
color printer and autosheet feeder, help yourself to $100 worth of anything you want at the store
of purchase. And that's just the beginning. Buying our full color P Series printer and autosheet
feeder also entitles you to another holiday surprise. Our EP2 Program, absolutely free! It allows the
user to make his Dataproducts printer perform like the IBM graphics printer or the Epson MX80, at
your command. It's a 550 value that's yours for a smile.

Why are we giving away so much? It's our way of introducing you to the versatile P Series color
printer and autosheet feeder. The P Series translates information into brilliant full color charts,
graphs and texts. It delivers a full page of text quality print in nothing flat while its feeder automat-
ically prevents loading hassles. And the P Series uses printer or plain paper and fills every
appropriate line with crisp, sharp copy, even if it has to hyphenate.

Priced at $499, the autosheet feeder eliminates the need for manually fed paper, and has the
ability to print any report, in large quantities, on standard 8!/2" paper. The autosheet feeder holds
up to 250 sheets of 15 |b. or 200 sheets of 20 |b. 8'/2" wide paper, including bond, offset and
coated paper. And it works on the P Series color printer's existing power source, requires no
special programming or controls, and is completely transparent to host software.

Just take this ad with you to your nearest participating computer store and ask to see our
P Series Printer. I's the full color printer that'll put some green back into your holidays.

For the name of your nearest participating dealer, call 1-800-258-1386.

&’ Dataproducts

COMDER/ Fall '83
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PC/FORTH™

If you want total control over your IBM® Personal Computer . . . If you are interested in
graphics, games, communications, robotics, data acquisition, or process con-

trol . . . you should be using FORTH!

Compatible with PC/XT,
COMPAQ, and all hard disks

Versions available for
PC-DOS 1.1 and 2.0,
CP/M-86®, Concurrent CP/M

Quarterly Newsletter

Inexpensive Updates

Uses memory mapped video
for blinding fast displays!

NEW! Animation Support
and Turtle Graphics

83-Standard Version
available Sept. '83.

PC/FORTH™ .. :civcavnmenissninaan $100.00
Includes interpreter/compiler with virtual memory and
background multi-tasking, full screen editor, assembler,

many demonstration programs, and 170 page manual.
Upgrade to PC/FORTH + available.

PC/FORTH+ ™. . i iiiiiiiiiienenn $250.00
Allows creation of FORTH programs up to 1 megabyte
in size. Upgrade from basic PC/FORTH available.

FORTH Cross Compiler............ $300.00
Choose target microprocessor from Z-80, 8080,
8086/88, IBM PC, LSI-11, 68000, 6502, Z-8, 1802.

Programmer’s Package #1......... $250.00
PC/FORTH, Advanced Graphics, Symbolic Debugger,
Cross Reference Utility, and “Starting FORTH".

FORTH is interactive and conversational
like BASIC, but twenty times faster.

FORTH programs are highly structured,
modular, and easy to maintain.

FORTH gives you direct control over all
interrupts, memory locations, and i/o ports.

Full access to DOS files and functions.

Your application programs can be compiled
into turnkey COM files and distributed with
no license fee.

Cross Compilers available for ROM’ed or
disk based applications on most popular
MICroprocessors.

DEMO DISK: -« o6 m 5o v s m e w min s w05 w85 s $5.00
Requires graphics card

Extension Packages

Advanced Color Graphics ................ $100.00
Intel 8087 Support...........cociiiiii.n. 100.00
Software Floating Point. . .................. 100.00
Interactive Symbolic Debugger............. 100.00
PC/GEN™ Custom Character Sets .......... 50.00
PC/TERM for Smartmodem................. 60.00
QTF + Editor/Screen Formatter ............ 100.00
Curry FORTH Programming Aids........... 150.00
Cross Reference Utility..................... 25.00
Hierarchical File Manager .................. 50.00
B+ Tree Index Manager .................. 125.00
B+ Tree File and Index Manager .......... 200.00
Intel 8087 Processor............... $250.00
“Starting FORTH” tutorial........... $16.00

PC/FORTH requires 48 kbytes RAM and 1 disk drive, Cross Compilers require 64 kbytes RAM. PC/FORTH + requires 128 kbytes RAM.
Prices include shipping by UPS or first class mail within USA and Canada. California residents add appropriate sales tax. Master Charge and
Visa accepted. We also sell FORTH's for 8080, Z-80, 8086/88 (including TI Professional, Zenith Z-100, and DEC Rainbow), and 68000

based microcomputers.

Trademarks:

IBM—International Business Machines Corp.
CP/M—Digital Research Inc.

PC/FORTH + and PC/GEN—Laboratory Microsystems Inc.

4147 Beethoven Street, Los Angeles, CA 90066
Phone credit card orders to (213) 306-7412

i Laboratory Microsystems Incorporated
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WHY YOU NEED COPY I PC:

COPY II PC allows you to backup your COPY Il PC is a complete replacement

e protected software. And unlike other e for “DISKCOPY” on your PC-DOS
backup programs, COPY Il PC makes exact diskette. It formats, copies, then verifies the
copies without modifications to the software on duplicate disk (DISKCOPY does not verify).
the duplicate disk. This assures maximum COPY Il PC automatically uses all the
reliability and compatibility with the widest memory in your PC, and adjusts for
range of protection schemes. COPY Il PC single/dual sided diskettes. A drive speed
handles sector timing, multiple sector sizes, and utility helps keep your drives in top condition.
bad sector ID’s as used for disk protection For your convenience, COPY Il PC is not
verification. cop y-protected .

Copy Il PC works with your IBM PC and most compatibles.

J57R AN BAE PO. Box 19730-203 S 95
\ YA LS O
ENTRAL POINT ~ PO- Box 19730203 39
Software, Inc. (503) 2425782 (Plus $2 s/h)

Attention Apple owners: Call us about backing up your protected software with Copy Il Plus!

Circle 31 on reader service card

Plus
Free Shipping!

AST Multi-Function _— Printers
IBM Pc Board RX 80 (100CPS, PAR-10) sca"

DISCOUNT

Shugart Drive

FX 80 (160CPS, PAR-10") sCa||
FX 100 (160CPS. PAR-15") SCall
i © | Star-Micronics: s
AST S P kPI h Gemini-10X (120 CPS. PAR-10") 299
IXra us Gemini-15X (120 CPS. PAR-10") 3439
2 i i +» Upgradable To +~ One Year Warranty Okidata:
* SA 455 384K Bytes ~ Free Software ldata: 3395
T T Sop S, » Clock Calendar .~ Super Disk MLB2A (120 CPs. SER & PAR-10")
Bodble Dedsity. ™ S +~ Parallel Port +» Super Spooler 160 CPS. PAR-10"" §
ouble Density s 4 p ML92 (160 cPs 0")
: erial Port
- mgazﬂdﬂﬂ Bare Drives g MLB83A (120 CPS. SER & PAR-107) 5659
EE]‘/‘T.!?EO:??PSIIUEO 8239 64K (£ach Adaitional 64K For 360) 3269 ML93 (160 CPS. PAR-15") 8849
i S
Control Data Drives i;??wport (;[l'.)tloﬂ 25 MLB84P (200 cps. PAR-15") sggﬂ
* CDC 9409 €ga rius Smith C .
5% Double S Vil : i g S orona:
JOTRK?:;?PIIGEG 3239 (With 64K. Clock. & Senal Port) 279 1 5449
How To Order: Order by calling CompuAdd Toll Free on 1-800-531-5475 (if outsidz of Texas) or 1-512-250-1489 (if in Texas) You can also order by mal Orders may be charged to a MasterCard
or Visa Account or paid by Cashier's Check or Money Order. We do accept personal checks. Allow 10 days for check processing. We pay shipping and handling on orders delivered in continental

US.A Add 5% sales tax if Texas resigent. All equipment carries a warranty
=

= ORDER TOLL FREE:
— om U (800) 531-5475 11 usce o1 vz
— Corp. (512) 250-1489 (1 e

Circle 456 on reader service card 13010 Research Bivd. Suite 101/Austin, TX 78750
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