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REMark: Major B. L. Olmstead

The Knowledge Workers

With the rapid proliferation of mi-
crocomputers the sheer momentum
of technology will force a revolution
in the office and society of the 1990s.
Virtually every manager and secre-
tary will have a terminal. This will
induce a radical change in the flow of
information and the staffing of posi-
tions. Shared data bases, shared files,
and common electronic mail systems
will largely replace traditional tele-
phone conversations, meetings, and
written messages.

Clerical workers will be displaced
as such routine work as filing, mail
sorting, mail delivery, and photo-
copying are handled electronically by
computer systems that perform these
tasks at the push of a button or the
sound of a voice. Out of the labor
force will come a new group of para-
professionals—the knowledge work-
ers—who will assume semi-
management positions in the office,
using computers to monitor and con-
trol a variety of processing chores
that are currently performed man-
ually. The line between management
and clerical workers may well blur.
Managers and executives will use
teleconferencing to replace expensive
and time-consuming travel. Comput-
erized decision support systems will
increasingly assist executives in han-
dling budget preparation, performing
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sophisticated modeling tasks, and
maintaining their calendars. A vari-
ety of communications tools will give
the knowledge workers access to a
vast number of internal and external
data bases.

The new era of electronic mail and
videotex services will provide graphs,
charts, and photographic images con-
currently with text messages, and
documents will be annotated with
voice comments that refer to the text.
An integrated message facility (IMF)
will provide a single interface for
controlling a complex web of mes-
sage facilities. For example, a win-

dow in the user’s work station will
provide a complete status report on
telephone calls (incoming, camp-on,
queuing, etc.), a secretarial intercom,
operator messages, and text/graphics
and voice messages.

A major accessory in the office of
the nineties will be information stor-
age and retrieval facilities using opti-
cal disc technology. Optical discs can
store both analog and digital data of
virtually every kind on a single me-
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Mis-Leading

Robert Luhn’s article, “The Com-
patibles Line Up” [PCW, Vol. 2, No.
4], is grossly in error regarding the
Leading Edge Personal Computer. He
erroneously asserts that the LE PC is
only 66% compatible with the IBM
PC and that it will not run the Mi-
croSoft Flight Simulator, the IBM Ad-
vanced Diagnostics, or the GW
BASIC graphic samples. In the same
article, Mr. Luhn gives a glowing re-
view of the Sperry PC and calls it
99.44% compatible with IBM.
Strange isn’t it when one considers
that the machines are identical except
for monitor and keyboard? Both the
Leading Edge PC and the Sperry PC
are (as is common industry knowl-
edge) manufactured in Japan by the
Mitsubishi Electric Company. Both
systems have the same system unit
components, both run the same
BIOS, and both run the same version
of MS-DOS provided by the same
source. You are wrong, Mr. Luhn;
both the Leading Edge Personal
Computer and the Sperry PC are at
least 99.44% IBM compatible.

In addition, Mr. Luhn states that
the LE keyboard is “light and flimsy”
and “difficult to use.” The Leading
Edge keyboard weighs exactly the
same amount as the Sperry keyboard,
and about the same amount as the
IBM. The Leading Edge keyboard is
in fact one of the best technologies in
the industry, is very easy to use, and
has a mean time between failures of
10,000,000 depressions per key—
much more than the IBM technology.
Why the Leading Edge keyboard can
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even be washed out when it is dirty
or survive a coffee spill with no
damage. Try that with an IBM
keyboard.

Geoffrey S. Burr

Vice President, Marketing,

Leading Edge

Canton, Massachusetts

The Leading Edge PC tested at
COMDEX did fail to run the pro-
grams you mentioned. Only after the
publication of our article were we in-
formed that the Leading Edge PCs at
COMDEX were equipped with “pre-
release” BIOS ROM:s.

PC World was aware that the
Leading Edge PC and the Sperry PC
are both manufactured by Mitsubishi.
Houwever, the results obtained at
COMDEX indicated that the Sperry
PC was indeed more compatible.
(The article did state that “changes
affecting compatibility can be made
literally days before a machine’s offi-
cial release.”)

Whenever possible at COMDEX,
we talked with OEM technical per-
sonnel and tested machines in their
presence. In the case of Leading
Edge, booth personnel were unavail-
able during the test; when we finally
spoke to someone, he was unable to
supply us with technical information.
Every compatible manufacturer, in-
cluding Leading Edge, was contacted
following COMDEX to verify details
relating to the review.

The issue of compatibility remains.
Since the appearance of the review,
Leading Edge has claimed that its
machine is as compatible as the
Sperry PC. A released version of the
Leading Edge PC is currently being
reviewed by PC World. The results—
whether they support our original
test or refute it— will stand.—Robert
Lubn

Programmer Proselyte
APL has changed my life!

Last year I bought the IBM APL
package, and since then my life has
not been the same. I have been forced
to abandon my comfortable preju-
dices; things that appeared de rigueur
under the cloud of those deceptions
are now seen to be doing things the
hard way.

Learning and using APL has forced
me to reflect on the useless and
foolish battles that plague our lives,
often standing in the path towards
pleasant and productive work. As a
young radio amateur in the twenties,
[ was a fanatical member of a self-de-
fined group of snobs who asserted
that anything other than CW trans-
missions (and that only done with a
hand key) was unworthy of the tradi-
tions of Marconi and Phillips of the
S. S. Titanic.

Grudgingly, after a second-class
telegrapher’s ticket and with consid-
erable guilt, | made an emotional
compromise to use a Vibroplex. And
how we fought the efforts to outlaw
the spark gap. Until you have heard
the mournful yet pleasant sound of
the spark-gap wireless, you cannot
understand how sad we were when
finally Sir John Fleming and Lee
De Forest put the spark gap into the
museums.

A more alert person would then
have seen the handwriting on the
wall. But [ went through the same
futility of choosing sides and doing
battle in the controversy between the
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AMers and something Edwin
Armstrong was trying to rock the
boat with called FM.

Perhaps our enslavement arises be-
cause we want so desperately to be
part of an elite cohort. The fetters
are made insidious by the deceptions
we create with our arbitrary defini-
tions of group membership. My com-
puter experience dates from the time
of Whirlwind and has successively
gone through any number of illusory
allegiances to various sides of techni-
cal and philosophical issues.

Early on, I eagerly joined the ranks
of digital computerists versus analog
computerists. We often taunted the
guys using analog computers with the
assertion that they were constantly
“resetting zero.” Later, I believed that
for a programmer to forsake machine
language programming for the use of
higher-level languages was somehow
to be unfaithful to Von Neumann.
The theme was the same for the bat-
tles between the compiled versus the
interpreted language adherents, the
“top-downers” versus the “bottom-
uppers”; no one knows how I strug-
gled with the admonition always to
finish the flow diagrams before a sin-
gle line of code could be written.

APL has changed all of that. The
scales have fallen from my eyes.
What a delight to live in a world
where there is no top and no bottom,
where computer programming is no
longer a ritual.

If now, for instance, I wish to solve
a problem in functions of the com-
plex variable or Schrodinger’s equa-
tions, I sit at the console, forget all of
the inhibiting biases, whip out a ten-
liner, and voila, life is beautiful. To
everyone who has been deceived by
the hype of the software and book
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peddlers who claim that no serious
programming can be done with APL,
the message is clear: Arise, you have
nothing to lose but your chains.

Thank you Ken Iverson; thank you
IBM; thank you Madrid Scientific
Center (whoever you are). The pro-
gram with the “funny little symbols”
has finally set me free.

George O. Wright

Washington, D.C.

Copyright Update
I have just purchased the January
1984 issue of PC World [Vol. 2, No.
1] and would offer the following
comments on Jordan Breslow’s
REMark. Mr. Breslow poses the
question, “Is a program eligible for
copyright if it is integrated with a
physical object such as a ROM chip
or disk?” This question has been an-
swered numerous times, most re-
cently in Apple Computer, Inc. v.
Franklin Computer Corp. The pro-
grams there in question were embed-
ded in ROM chips. This case has
been discussed by numerous au-
thorities, including my partner, Neil
Boorstyn, the author of the book
Copyright Law and chairman of the
California State Bar Copyright Com-
mittee of the Patent, Trademark, and
Copyright section. Mr. Boorstyn has
cited the Apple v. Franklin case as
being the death knell to the “screw-
ball defenses” against copyright in-
fringement suits.

Mr. Breslow’s suggestion that a
program could be sold and still re-
tain its trade secret status is particu-

larly scary. While limited distribution
of computer software would permit
one to retain a trade secret status in
that program by contract, a wide-
spread distribution such as is com-
mon with microcomputer software
would almost without fail result in
loss of trade secret status. It is my
opinion that the “wrapper licenses”
that are now very common are not
enforceable.

Hugh D. Finley

Attorney

San Francisco, California

At the time the January issue went to
press, the media had reported the
possibility of further appeals in the
Apple v. Franklin case. Those appeals
were never pursued, however, so as
you say, the ROM chip question is
probably settled.

Regarding your second point, Mr.
Breslow meant to suggest that one
could sell a program and still retain
rights over such things as in-house
programming languages or other pro-
gramming methods used in the crea-
tion of that program. We apologize
for any ambiguity.—Ed.

Further FORTRAN Notes

As a FORTRAN user, I greatly ap-
preciated the article “But Is It Really
FORTRAN?” in the February issue
[PCW, Vol. 2, No. 2]. But let me add
more.

For many reasons, I had to rely on
FORTRAN compilers for the IBM
PC in order to carry out an extremely
ambitious project: construction of
what is probably the first large-scale
vehicle-scheduling system ever pre-
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pared for microcomputers. This sys-
tem constructs and then solves a
zero-one matrix of up to 99 rows and
up to 3000 columns, within the 64K
data space allowed. This was no
blackboard exercise, and the com-
pilers had to work.

[ used two of the three compilers
evaluated in your article: IBM FOR-
TRAN and SSS FORTRAN. Of the
latter, SuperSoft FORTRAN, the ar-
ticle only says tactfully that it has
some “glaring limitations.”

Let me tell you about one “limita-
tion” not mentioned by your authors.
[ hope I never have to use software
with less adequate documentation.
Authors of the compiler are alleged
to be college professors. Seemingly,
they believe in the sink-or-swim
method of graduate school educa-
tion: grudgingly begin an explana-
tion with one sentence and leave the
rest as an exercise for the student.

Maybe this is a rigorous test for
Ph.D. candidates, but it doesn’t work
for the commercial software mar-
ketplace. I found the SSS FORTRAN
user’s manual to be useless, and
whatever I got to work was achieved
by a great trial-and-error effort on
my part.

The irony is that the compiled
code, if you can puzzle out how to do
it, is excellent!

By comparison, documentation for
IBM FORTRAN is superb. You may
have trouble compiling programs of
over 600 source lines because of
space limitations on 320K disks, but
if you have access to the IBM PC XT
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with its hard disk, these problems
vanish. The only real limitation I
have seen in IBM FORTRAN is its
inexplicable lack of double-precision
variables.

Incidentally, I compiled my pro-
prietary combinatorial algorithm
with both packages, and it runs al-
most twice as fast with [BM FOR-
TRAN as with SSS. This is a result
contrary to your published findings.

Murray Spitzer

Bethesda, Maryland

Testimonial

I must admit that I was a little ner-
vous when [ placed my order. How
could it do all it claimed in the ad for
only $50? But I decided it was worth
the risk and bought it.

Turbo Pascal by Borland Interna-
tional has to be the best $50 I ever
spent on software. It makes teaching
Pascal a pleasure instead of a pain.
Everything they advertise about it is
true. It really does take up only 33K
on the disk. (No disk swapping!) It
really does come with its own editor.
It really is standard Pascal, so I can
use it for teaching.

Having the compiler and the editor
resident in memory together is what
makes Turbo Pascal interactive. Did
you forget a semicolon? No sweat.
The compiler throws you back into
the editor right at the syntax error.
No more time-consuming loading
and reloading the editor and com-
piler. Students can concentrate on the
language and not the details of the
compiling process. Their time spent
on the computer is more productive.

Besides all that, Turbo Pascal com-
piles to very compact code. The same
program compiled by Turbo Pascal

and IBM Pascal, respectively, yielded
a 9K COM file and a 25K EXE file. |
don’t know how Borland did it, but
I'm glad they did.

Gary Rittenbach

Auburn, Washington

Helping Hands

I have an inexpensive solution to the
problem of not being able to hit more
than one key at a time, an ability
necessary when using the <Shift>,
<Alt>, or <Ctrl> keys. My father
noticed at Radio Shack a small jig de-
signed for holding light items while
soldering them or some such activity.
The “Helping Hands” (catalogue
number 64-2093A) has an alligator
clip located at each end of a sliding
crossbar, which is attached to a sup-
port base. All the joints have swivel-
ing clamps that allow great freedom
of movement and can be tightened
into any position desired. If you slide
the crossbar all the way to one side of
the base, the jig is able to sit to the
side of the keyboard and reach the
aforementioned keys.

Because the keys are located prac-
tically equidistant from the base of
the jig, I am able to pivot the arm
and use the alligator clip as an extra
finger to hold down whichever key I
want without having to do any major
repositioning. The only problem
comes when trying to anchor the jig
relative to the keyboard. My brother
made a wooden tray that holds the
keyboard in place and has the jig
clamped next to it. The jig could al-
ternatively be attached directly to the
board.
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It seems that the new disk jacket
does not fit properly in disk drives
manufactured by Control Data Cor-
poration (CDC)—and use of the
disks could even damage the drive’s
internal mechanism. CDC supplies
approximately 30 percent of the
floppy disk drives used in the PC and
the XT, and IBM can’t risk damaging
its hardware by using the new Ver-
batim disks. So IBM returned the
disks—without penalty because Ver-
batim had not notified IBM of the
change in design before manufactur-
ing and shipping the disks.

This problem, plus a lower overall
demand for the company’s products,
resulted in a 25 percent decline in
Verbatim’s net income for the last
quarter of 1983. Many stockholders
reacted to the decline by selling their
stock; on the day Verbatim an-
nounced lower earnings and the
disks’ return, Verbatim’s stock lost 19
percent of its value, dropping from
$17 to $13.75 per share.

More Scottish PCs¢

SCI Systems, headquartered in Hunts-
ville, Alabama, recently announced
that it will build a new manufactur-
ing plant in Irvine, Scotland. SCI
holds contracts totaling several bil-
lion dollars for producing a variety
of electronic gear, including a sub-
stantial portion of the motherboards
for the IBM PC. An SCI spokesper-
son would not say what products will
be made in the new plant, but IBM
may well be planning to supplement
work done at its own facility in
Greenock, Scotland, by having its
new neighbor help manufacture PC
components for the European
market.
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Stocks on Disk

Value Line, the New York publisher
of the widely respected Value Line
Investment Survey newsletter, has
implemented a useful service for PC
users. Called Value Screen, the service
supplies a disk containing current in-
formation about some 1650 common
stocks, arranged according to 32 var-
iables that an investor can specify in
a stock search. A $495 yearly sub-
scription brings a new disk with up-
dated information each month.

The usefulness of Value Screen is
its flexibility. An investor can specify
up to 9 criteria (from among the 32
variables) and retrieve the names of
stocks that meet all of those criteria.
For example, if an investor wants to
purchase stocks with a low price/
earnings ratio and a promising
growth potential, he or she can spec-
ify those criteria and locate the
stocks that meet them.

An investor can glean additional
information about each listed stock
by subscribing to the Value Line In-
vestment Survey. More information
about Value Screen is available by
calling Value Line at 212/687-3965.

Brokers Sell PCs

For people who need both financial
information and a computer with
which to manipulate that informa-
tion, two major financial service
firms are now selling their own en-
hanced versions of the PC and XT.
The stock brokerage firm of E. F.

Hutton offers the PC or XT along
with its Huttonline, an on-line infor-
mation service. Dun and Bradstreet,
which gathers and dispenses financial
data, has formed a new subsidiary,
Dunsplus, to sell the PC XT to busi-
nesses along with a software package
including a spreadsheet, a word pro-
cessor, an electronic mail service, and
access to specialized on-line data
bases.

Big Blue’s News

PCs Proliferate

Even though IBM has introduced the
PCjr and Apple has brought out the
Macintosh, the demand for PCs and
PC compatibles does not seem to
have abated. In fact, one spokesper-
son at IBM’s PC headquarters in
Boca Raton, Florida, recently volun-
teered a rather amazing statistic. He
noted that IBM manufactured as
many PCs (including XTs) in Novem-
ber and December of 1983 as it did
in all of 1981 and 1982.

Although he would not cite spe-
cific numbers, industry estimates sug-
gest that at least 200,000 PCs were
manufactured by the end of 1982,
which would mean that IBM was
making 100,000 PCs per month at
the end of last year. That’s more than
3000 per day, or about 138 machines
per hour if the plants are operating
round the clock. No wonder they
farmed out the PCjr to Teledyne!
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Downward Compatibility

In an effort to bolster the reputation
of its beleaguered Adam home com-
puter, Coleco Industries has an-
nounced that it will offer an attach-
ment that allows Adam to run some
of the software designed for the IBM
PC. Few details are available about
this Adam enhancement as yet; Cole-
co spokespeople could not give the
price of the device, nor would they
name any specific PC programs that
it would run. They did, however,
promise this new product by the end
of the year.

Loose Lips

People in the computer industry say
some provocative and illuminating
things. We’ll print a selection of these
statements each month and welcome
contributions to this gallery of gab.

“If you really want your people to
innovate, buy a science fiction book,
take the cover off, and tell them it’s
history.” Nolan Bushnell, founder of
Atari and Chuck E. Cheese’s Pizza
Time Theatre, on how to spark
creativity in Organizations.

“IBM needs to support UNIX be-
cause it doesn’t want independent
software firms to control its destiny.”
Industry analyst Robert Fertig, on
IBM’s offering a version of UNIX for
the PC and XT.

“The government is discovering
that it doesn’t even have to collect the
data anymore—there are no laws
limiting it from using private infor-
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mation. That means we’ll have to rely
on private organizations to protect
our privacy rights, and if the price is
right, they’ll give up any informa-
tion.” Robert Ellis Smith, publisher
of Privacy Journal, on the prolifera-
tion of computer files about citizens.

“In the past, the leading hardware
vendors included IBM, DEC, and HP.
In the future, that select group will
be joined by AT&T, which is the
only company with enough clout to
challenge IBM in the Fortune 1000
environment.” Industry analyst
Eileen' Skrabutenas, on Ma Bell’s
move into the computer market.

“A lot of new companies that an-
nounced products at COMDEX will
not get off the ground. If they don’t
have $15 or $20 million in the bank,
how are they going to get chips?”
Dan Carter, president of compatible
maker Corona Data Systems, on the
competition for components as well
as customers.

Back to BASIC

The inventors of the BASIC language,
John Kemeny and Thomas Kurtz,
have begun work on a new version of
the language. To be called True Basic,
the PC version of the new language
will be released in September. Kem-
eny and Kurtz, who have formed
True Basic, Inc., in Hanover, New
Hampshire, promise that True Basic
will be a more powerful language
than BASIC and will incorporate in-
teractive graphics, a window man-
ager, formatting tools, and a high-
level debugger. The enhancements
mean that the new language will re-
quire at least 128K of RAM.

Thomas Kurtz

John Kemeny

Another of the authors’ objectives
in writing True Basic is to provide an
interface and command structure for
the language that is the same regard-
less of the computer on which the
language is used. This would be a
distinct improvement over BASIC,
which currently requires numerous
versions for use on different
computers.

Chameleon Disks

First it was disks that came in colors,
now it’s disks that change colors.
Omni Resources, of Millbury, Mas-
sachusetts, offers a line of floppy
disks containing sensors to detect
temperature and humidity levels that
might cause damage to data. The
sensor on each disk changes from
blue to red to indicate the danger
zone—a temperature of 120 degrees
Fahrenheit or humidity above 80 per-
cent. This is a technological develop-
ment that workers can applaud—
when your disk sensor turns red,
you’ll know it’s too hot and sticky
for people to work, too.
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Mystery Responses

In January’s PC World View we re-
ported the mystery of a program that
would load on PCs that have certain
ROM chips and not load on PCs that
have other ROM chips. We’ve re-
ceived a variety of explanations for
the problem. We’ve also received a
few calls about other programs that
behave differently in PCs with ROM
chips that have different dates. Here
are some of the clues and proposed
solutions.

Bud Thurber of Fort Wayne, Indi-
ana, reports that he had a similar
problem when writing a program he
plans to market commercially. His
explanation: “The ROM dated
10/19/81 does not handle alternate
text screens properly. When in 80-
by-25 text mode, either color or
mono, the default screen (screen 0)
works fine. If we switch to screen 1,
2, or 3, however, certain combina-
tions of writing to the screen will
create gibberish or a blank screen.
Since my software is absolutely de-
pendent on alternate screens, I simply
changed the method of writing to the
screen.”

Thurber also suggests trying the
uncooperative program with both
DOS 2.00 and 1.10 to see if changing
versions of the operating system
solves the problem.

PC World

Bob Pirko of New York City sug-
gests that available RAM may be the
reason a program would load on
some computers and not on others.
He points out that “when the creator
of a program states that it will run in
128K, he either means that it uses less
than 104K (if it is to run under DOS
2.00) or that it uses less than 116K (if
it can only run under DOS 1.00 or
1.10).” Pirko adds that running
CHKDSK will verify the total RAM
in a system and the amount of that
memory available for program use.

Edward Fischer of New York City
posits another solution: “I have
found that a few programs behave

differently on PCs with 64K system
boards and 256K system boards.
This could account for the problem.’

PC World View welcomes contribu-
tions from readers, and we’ll pay up
to $50 for the items we use. Please
include your name, address, and
phone number with your contribu-
tions. Send them to PC World View,
PC World, 555 De Haro St., San
Francisco, CA 94107. &

)

Fre e

Microsoft Word
Demo Diskette
when you subscribe
to PC World.

See page 112

for details.
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AUTOEXEC.BAT is a special batch file that, if
present, executes automatically when you turn on the
system or reboot by pressing <Ctrl>-<Alt>-<Del>. It
is just like any other batch file, however, in that it may be
executed from DOS at any time by typing AUTOEXEC.
Many software packages include AUTOEXEC.BAT files
to assist you in running an application.

Stopping a Batch File

Occasionally, you may want to halt the execution of an
AUTOEXEC.BAT file or some other batch file. As with
most DOS operations, you can usually stop the execution
of a batch file by pressing <Ctrl>-<Break>. This aborts
the current operation, and the message “Terminate batch

Experimenting with batch files is
the best way to discover how you
can take advantage of them.

job (Y/N)?_" is displayed. You must decide whether to
abort the batch instructions entirely or continue with the
remaining operations.

To prepare for the following batch file experiments,
first boot up the DOS disk in drive A: and copy all the
BASIC programs onto a disk formatted with the /s op-
tion in drive B: by typing COPY *BAS B: <Enter> at the A>
prompt. Then copy CHKDSK.COM to drive B: by typ-
ing COPY CHKDSK.COM B: <Enter>, and go to drive B: by
typing B:<Enter>. As with all DOS commands, you may
type the commands in either uppercase or lowercase, or
both.

Experimenting with batch files is the best way to
discover how you can take advantage of them. For exam-
ple, you might want to make copies of all the BASIC pro-
grams on a given disk. Such a precaution might prove
useful in the event that a program is inadvertently erased
or the disk develops a defective sector. You can type
COPY *BAS *BA2 <Enter> to do this, but rather than typing
in this rather cumbersome command each time you want
to make copies of your BASIC programs, you can type it
in only once and then use a batch file. At the B> prompt
or A> prompt type the following (notice that <Enter>
is pressed at the end of every line):

COPY CON: DUPLIC.BAT <Enter>
COPY *.BAS *.BA2 <F6> <Enter>
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To create a batch file in this way begin with the
COPY CON: command. The batch file ends with <F6>
<Enter> or <Ctrl>-Z <Enter>. COPY CON: tells
DOS that the following keyboard (console) data should
be copied into the file on the right (DUPLIC.BAT). The
function key <F6> (or "Z, as it appears on the screen)
tells DOS that you are finished typing in the batch file.

To execute the batch file, type DUPLIC <Enter>. Note
that the entire command appears on the screen as if you
had typed in each character yourself. By displaying a di-
rectory of drive B: (DIR B: <Enter>), you can see that your
batch file has made a copy of all the BASIC files and has
given them new extensions (.BA2).

Batch files are useful for combining several com-
mands into one. The next batch file displays a wide di-
rectory (DIR /W) and a disk status report (CHKDSK)
with a single command. Type
COPY CON: DIRCHK.BAT <Enter>
DIR /W <Enter>
CHKDSK <F6> <Enter>
To execute this batch file, just type DIRCHK <Enter>. The
result should look similar to Figure 1.

An AUTOEXEC.BAT file can be used to automati-
cally initiate the use of a program whenever the com-
puter is turned on or rebooted. For example, to create a
batch file that will prompt you for the date and time and
also load WordStar automatically, type
COPY CON: AUTOEXEC.BAT <Enter>
DATE <Enter>
TIME <Enter>
WS <F6> <Enter>

Replaceable Parameters
Many DOS commands are used with mandatory or op-
tional parameters. The parameters are generally used to
indicate disk drive designators or the names of files. Be-
cause the parameters will probably be different each time
a batch file is executed, you will need to specify dummy
parameters to represent the actual values. When the
batch file is executed, the values will be placed where the
dummy parameters are specified.

Dummy parameters are indicated by the percent
sign preceding any single-digit number (%0, %1, %2,
and so on up to %9). The %0 symbol denotes the name
of the batch file itself, %1 is the first parameter, %2 the
second parameter, and so forth.
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B>dir/w

Volume in drive B has no label
Directory of B:\

COMMAND COM ART BAS SAMPLES BAS MORTGAGE BAS COLORBAR  BAS
MUSIC BAS DONKEY BAS CIRCLE BAS PIECHART BAS  SPACE BAS
BALL BAS COMM BAS CA1l BAS DUPLIC BAT ART BA2
SAMPLES BA2 MORTGAGE BA2 COLORBAR BA2 MUSIC BA2 DONKEY BA2
CIRCLE BA2 PIECHART BA2 SPACE BA2 BALL BA2 COMM BA2
CAl BA2 DIRCHK BAT CHKDSK COM

28 File(s) 226304 bytes free
B>chkdsk
362496 bytes total disk space
22528 bytes in 2 hidden files
113664 bytes in 28 user files
226304 bytes available on disk

262144 bytes total memory
237568 bytes free

B>

Figure 1: DIRCHK batch file display

Replaceable parameters make batch commands
more flexible. For example, in the DIRCHK.BAT file

; . . . B>dirchk2 *.com
above, there is no way to designate a disk drive or a spe-

cific file. You can accomplish this with replaceable pa- Bsdir*.com/w

rameters. Type

COPY CON: DIRCHK2.BAT <Enter> Volume in drive B has no label

DIR %1 W <Enter> Directory of B:\

CHKD;K %ljj-Fs> <E?ter> bl ) R COMMAND COM CHKDSK COM
y adding replaceable parameters, you can execute DFilels) 224256 bytes free

the DIRCHK2 command in a number of ways. Typing

DIRCHK2 A: <Enter> asks for a directory and a CHKDSK B>chkdsk *.com

(check disk) of drive A:. Typing DIRCHK2 *.COM <Enter>

asks for a directory of all files having the .COM exten- 362496 bytes total disk space

sion on drive B: (the default drive) and a CHKDSK of the 22528 bytes in 2 hidden files

115712 bytes in 30 user files

specified files on drive B: (see Figure 2). By using replace- 294356 bytes axallablen Stk

able parameters and asking for different variables during
the execution of a batch file, you can achieve countless 262144 bytes total memory
variations. 237568 bytes free

All specified file(s) are contiguous.
Subcommands
Four subcommands (ECHO, REM, PAUSE, and IF) pro- B>
vide a way for the computer to communicate with you
during batch file execution. By making liberal use of

these subcommands, you can become more aware of Figure 2: DIRCHK2.BAT using replaceable parameters
what the computer is doing while a batch file is
executing.
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ECHO. You may want to suspend the automatic dis-
play of DOS commands as they are executed so that the
screen will not be cluttered. The ECHO subcommand
can stop and start the automatic display of DOS com-
mands as they are being executed from a batch file. This
subcommand can also be used to display messages while
a batch file is in the process of executing.

To disable the automatic display of commands, place
an ECHO OFF command at the beginning of the batch
file. Note that the ECHO OFF command is displayed as
it is executed, although the commands following it are
not. You can determine whether ECHO is on or off at
any time from DOS simply by typing ECHO <Enter> from
the DOS prompt (generally A> or B>). Normally
ECHO is on.

The ECHO subcommand can
stop and start the automatic
display of DOS commands.

You may want to display a message during the ex-
ecution of a batch file. To do this, put an ECHO com-
mand in the batch file followed by the message (on the
same line). For example, type

COPY CON: DIRCHK3.BAT <Enter>

ECHO OFF <Enter>

ECHO * DIRECTORY & STATUS REPORT * <Enter>
DIR %1 /W <Enter>

CHKDSK %1 <Enter>

ECHO ON <F6> <Enter>

As usual, you can run the batch file by typing DIRCHK3,
and you can indicate the appropriate disk drive as an op-
tional replaceable parameter, as in DIRCHK3 A:. Always
have an ECHO ON command at the end of a batch file
that contains an ECHO OFF command.

REM. You may want to include remarks in a batch
file. Although you can display comments with the ECHO
subcommand, you may want to include general com-
ments about the purpose of the batch file by using the
REM subcommand (REM stands for “remark”). Fhe
REM subcommand consists of REM followed by a space
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and a comment (on the same line). Remarks can be up to
123 characters long. Unless the ECHO feature is turned
off, the remarks (along with REM) will be displayed on
the screen while the batch file is being executed. For ex-
ample, type

COPY CON: REMARK.BAT <Enter>

REM This is a sample batch file that demonstrates the REM <Enter>
REM command. These REMarks will be displayed when <Enter>
REM this batch file is executed. <Enter>

ECHO OFF <Enter>

REM This remark will not be displayed. <Enter>

ECHO ON <F6> <Enter>

Now type REMARK to run the batch file. The ECHO
OFF command stops the display of DOS commands so
that only the first three remarks are shown.

PAUSE. The PAUSE subcommand halts the execu-
tion of a batch file and displays the message ‘Strike a key
when ready..._’. At this point, you must press any key to
resume execution of the batch file. The PAUSE subcom-
mand can be used to provide another variation of the
DIRCHK batch file. To try this out, create a batch file by
typing the following:

COPY CON: DIRCHK4.BAT <Enter>

ECHO OFF <Enter>

ECHO * DIRECTORY & STATUS REPORT * <Enter>
DIR %1 /W <Enter>

ECHO * Status report coming up * <Enter>
PAUSE <Enter>

CHKDSK %1 <Enter>

ECHO ON <F6> <Enter>

IF. Occasionally, you might want to have a batch file
perform certain operations only if specified conditions
are met. Conditional execution of DOS commands in a
batch file is accomplished by using the IF subcommand.
You may want to have a batch file that performs different
functions depending on the value of a replaceable
parameter.

The following batch file displays the directory entry
of a file specified by the first parameter (%1) no matter
what second parameter is specified. And if an optional
second parameter (%2) has the value of T, the contents
of the designated file (%1) will also be displayed on
screen. Type
COPY CON: DIRTYP.BAT <Enter>
DIR %1 <Enter>
IF %2= =T TYPE %1 <F6> <Enter>
In this example, if you wish to have the computer type
the contents of the file in addition to displaying the direc-
tory, you must enter a second parameter of T. If you do
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not specify a second parameter and merely type DIRTYP
<Enter>, an innocuous syntax error message will be dis-
played. To display the directory entry (the file name) and
the contents of COMM.BAS, type DIRTYP COMM.BAS T
<Enter>.

Just as a baker must determine whether all the in-
gredients are available before starting to make a cake,
you may need to determine whether a file exists before
performing certain DOS operations. The computer can
execute a particular command in a batch IF command
on the condition that a specified file exists. For example,
you can create a batch file that will display a directory of
a specified file. Type

COPY CON: CHKFILE.BAT <Enter>

ECHO OFF <Enter>

ECHO This file helps prevent duplication of file names. <Enter>
IF EXIST %1 DIR %1 <F6> <Enter>

You can test this batch file by typing CHKFILE COMM.BAS
<Enter>. Now try executing the command with a file not
on the disk. For example, type CHKFILE NEWNAME <Enter=.

You can negate the condition in an IF command by
typing NOT immediately after IF. You might want to re-
place the last line in the CHKFILE.BAT file with
IF NOT EXIST %1 ECHO File %1 does not exist
This command will check the disk’s contents to see if the
named file exists. If the file doesn’t exist, a message on
the screen will say so.

Because any DOS command can be executed in a
batch file, you can have your computer perform a series
of complex operations while you sit back and watch. You
can easily create recipes that have DOS commands as the
ingredients. You needn’t be an experienced programmer
to start cooking up batch files, just as you needn’t be a
master chef to make dinner. Bon appetit! £

David Arnold is a professor of sociology at Sonoma State
University in Rohnert Park, California. He teaches a
course on computers and society and has written a book
about the IBM PCjr published by Holt, Rinehart and
Winston. Seth Novogrodsky is a Contributing Editor to
PC World Books.

Copyright 1984 by David Arnold and PC World Com-
munications, Inc. From the forthcoming book Getting
Started with the IBM PC and XT, to be published by Si-
mon and Schuster, Inc. Printed by permission.
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The Help Screen

PC World offers answers and advice at every level.

Karl Koessel

This month we look at the problem
of television reception disrupted by
radio frequencies that emanate from
the PC. We also discuss increasing
the PC’s system board memory. And
because several readers have reported
techniques for reducing the creation
of string garbage in BASIC programs,
the remainder of the column is de-
voted to a discourse on BASIC's gar-
bage collection.

PCvs. TV

Q. [lwould appreciate your help in
solving a very annoying problem |
am having with the IBM PC. When
the computer is turned on, the TVs in
our home have a lot of static and be-
come snowy. This problem is particu-
larly bad on our local Channel 5, and
to a lesser degree on Channels 9 and
12.

The computer is on its own electri-
cal circuit, connected directly into the
main electrical panel. The PC is sepa-
rated from the main TV antenna by
an outside wall, about 20 to 25 feet
away. The TVs on the main coaxial
cable are affected most, but the con-
dition also exists on a portable that
has its own antenna. Meanwhile, |
can’t use my computer when my fani-
ily wants to watch TV. Any
suggestions?

Todd Deutsch

Cincinnati, Obio

A. Computers and other digital de-
vices radiate radio noise, referred to
as radio-frequency interference (RFI).
The PC, when operated normally
with the cover screwed on tight, is a
Class B computer. This FCC classifi-
cation means that the PC’s design
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The chips in Bank 0 provide the
PC’s first 64K of RAM.

,This PC also has chips installed in
Bank 1, yielding a total of 128K of
RAM.

Filling the empty sockets of Bank 2
and Bank 3 would increase this
PC’s RAM to 192K and 256K,
respectively.

Figure 1: Each bank of nine RAM chips spans the system board
horizontally and provides 64K of RAM.

sufficiently shields the RFI radiating
circuitry so that the amount of RFI
emitted outside the system is mini-
mal. Obviously, in your case it’s still
too much.

Your PC is acting as a broadcast
antenna, radiating RFI into neighbor-
ing TV antennae. Although the walls
of your home are virtually trans-
parent to radio waves, increasing the
distance between a broadcast an-
tenna and a receiving antenna will
decrease the strength of the signal re-
ceived. Assuming that you are not en-
tertaining the expensive prospect of
additional shielding, you have only
two alternatives: move the main TV
antenna or move the PC.

Expanding System Board Memory
Q. Last year I purchased a PC with
64K bytes of random access memory
(RAM) installed. Now I am ready to
expand to 96K or 128K, but I don’t
want to buy an expensive memory
expansion board. I have heard that |
can buy individual 16K or 64K mem-
ory chips to install on the mother-
board. Is it possible for me to expand
my system in this way? If it is, how

does one go about ordering the chips,
and approximately how much would
this expansion cost?

Chuck LeFebure

Carterville, lllinois

A.  While it certainly is possible to
purchase memory chips, whether
they can be installed on your PC’s
motherboard (system board) depends
on which model you own. The newer
model PC-2, like the PC XT, uses
only 64K RAM chips on the system
board, whereas the older PC-1 uses
only 16K RAM chips. Determining
which model you own is as simple as
reading the numbers printed on the
RAM chips installed in your ma-
chine. To correctly order and install
the RAM chips, however, you must
understand a bit more than the
names of RAM chips and where they
are in the PC.

System board memory is located in
the front-left quarter (next to the
speaker, see Figure 1) of all PCs. Note
that there are four rows (called
banks) of nine chips (or sockets if the
chips are absent). All PCs have at
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10 DEFINT A-Z : P1=500 : P2=20
20 PRINT TIME$,FRE(O), TIME$,FRE(""),TIME$
30 DIM X1$(P1) ¢ FOR I = 1 TO P1 X1$(I) = STRING$(P2,"1") : NEXT
40 PRINT TIME$,FRE(0),TIME$,FRE(""),TIMES$
50 DIM X2$(P1) : FOR I = 1 TO P1 : X2$(I) = STRING$(P2,"2") : NEXT
60 PRINT TIME$,FRE(O), TIME$,FRE(""),TIME$
70 DIM X3$(P1) : FOR I = 1 TO P1 : X3$(I) = STRING$(P2,"3") : NEXT
80 PRINT TIME$,FRE(0), TIME$,FRE(""),TIMES$
90 DIM Xu4$(P1) : FOR I = 1 TO P1 : X4$(I) = STRING$(P2,"4") : NEXT
100 PRINT TIME$,FRE(0), TIME$,FRE(""),TIME$

Listing 1
10 DEFINT A-Z : P1=500 : P2=20
20 PRINT TIME$,FRE(O), TIME$,FRE(""),TIME$
30 DIM X1$(P1) : FOR I = 1 TO P1 : X1$(I) = STRING$(P2,"1") : NEXT
40 PRINT TIME$,FRE(0),TIME$,FRE(""),TIMES$
50 DIM X2$(P1) : FOR I = 1 TO P1 : X1$(I) = STRING$(P2,"2") : NEXT
60 PRINT TIME$,FRE(0), TIME$,FRE(""),TIME$
70 DIM X3$(P1) : FOR I = 1 TO P1 : X1$(I) = STRING$(P2,"3") : NEXT
80 PRINT TIME$,FRE(0), TIME$,FRE(""),TIME$
90 DIM X4$(P1) : FOR I = 1 TO P1 : X1$(I) = STRING$(P2,"4") : NEXT
100 PRINT TIME$,FRE(0), TIME$,FRE(""),TIME$

Listing 2

least the first bank filled. (Usually, the
first bank is soldered directly to the
system board.) Memory is added to
the system board by filling the next
available bank of sockets. Because
the PC stores data in 8-bit bytes and
keeps a parity check bit for each
byte, the entire bank of nine chips
(one for each bit, including parity, of
each byte) must be filled before the
system will recognize an increase in
memory size.

If you have a 64K PC-1, all four
banks are already filled—you cannot
add more chips to the system board.
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If you have a 64K PC-2 (or a 128K
PC XT), only the first bank (and sec-
ond bank on the PC XT) of memory
is installed, and you can add the 64K
RAM chips to your system board, in-
creasing the PC’s RAM by 64K with
each bank filled. (Readers whose PCs
have less than 64K of RAM have the
earlier model. Those readers can up-
grade their systems using the 16K
RAM chips, increasing their PCs’

RAM by 16K with each bank filled.)
A 64K RAM chip used by the PC is
called a 4164, a code number that
means 64K by 1-bit dynamic random
access memory chip. (The 16K RAM
chip is called a 4116, meaning 16K by
1-bit dynamic RAM.)

In addition to size and type, the
RAM chips used by the PC are also
categorized by speed. The speed of a
memory chip indicates the time it
takes to set a value into the chip. A
RAM chip’s speed must be at least as
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23:14:25 59798 23:14:25 59798 23:14:25
23:14:27 48280 23:14:27 48280 23:14:26
23:14:49 36768 23:14:49 36768 23:16:04
23:16:06 25256 23:16:06 25256 23:18:55
23:18:57 13744 23:18:57 13744 23:23:56
Figure 2: The results from printing Listing 1
23:25:19 59798 23:25:19 59798 23:25:19
23:25:21 48280 23:25:21 48280 23:25:40
23:25:43 36768 23:25:43 46768 23:26:13
23:26:15 35256 23:26:15 45256 23:26:56
23:26:58 33744 23:26:58 43744 23:27:50

Figure 3: The results from printing Listing 2

fast as the computer system. The PC
needs RAM chip speeds of at least
250 nanoseconds (ns) or faster (you
may use the 200 ns chips). But faster
chips are more expensive and do not
increase the speed of the system be-
cause that is determined by the PC’s
8088 central processing unit (CPU)
and the operating system.

If you have a 64K PC-2, the chips
you need to add memory to the sys-
tem board are called 4164-250 RAM
chips, and they cost about $6 to $7
each. Check the back pages of any
computer magazine for advertise-
ments. Chips are also available from
the larger distributors such as Hamil-
ton/Avnet. But order more than you
think you need. The less you pay, the
greater the possibility of receiving a

PC World

defective chip. Although the distribu-
tor will usually replace a bad chip,
you will lose time during mailing and
installation.

Be very careful when handling
RAM chips, because they are sensi-
tive to static charges. Remove syn-
thetic clothing, ground yourself, and
avoid touching the chips’ pins. Install
the chips carefully to avoid damaging
the pins, and be sure that the chips
are aligned in the proper direction
(the notch cut in one end of each
chip should face the rear of the PC).
Remember to set the system board
switches as shown in the Guide to
Operations to reflect the amount of
RAM your system now has.

Add-MEM of Castro Valley, Califor-
nia, has announced a “no slot” mem-
ory board, the PCM-KPC, for the
PC-1. Available as a kit, pre-

assembled, or installed by their tech-
nicians, this printed circuit board
replaces the PC-1’s 16K RAM chips.
Solder a few jumpers from the PCM-
KPC to the PC’s motherboard, and
your PC-1 is transformed into a
PC-2.—Ed.

Reducing BASIC Garbage
Several readers have pointed out that
the length of time for garbage collec-
tion in BASIC is related not to the
amount of string garbage (as I had in-
correctly stated in The Help Screen,
PCW, Vol. 2, No. 1), but to the total
amount of string space allocated to
both currently valid strings and
abandoned string garbage. The fol-
lowing excerpts from two letters of-
fer several tips on reducing the
creation of string garbage, including
techniques that use string variables of
constant length:

I’ve been reading your column for
a while now. I’ve found it well writ-
ten and generally useful. However,
anyone who tries your advice con-
cerning BASIC’s garbage collection—
“If you do it often, it will happen so
fast that you won’t notice the
lapse”—will be very disappointed.

Let me illustrate, with two varia-
tions of a simple BASIC program
(Listings 1 and 2). Note that the dif-
ference between Listing 1 and Listing
2 is that Listing 2 reassigns the X1$
array. What does it all mean? Com-
pare the output of these two pro-
grams (Figures 2 and 3). Why does
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20 MID$(A$,1) = INKEY$
30 IF A$ = "" THEN 20
40 B$ = B$ + A$

K Reuse assigned string space

U <

Create Garbage !!

Listing 3

Listing 2 take up to 5 full minutes to
recover 0 bytes of garbage? | haven’t
traced the code, nor have I tried to
chase it down with DEBUG. The ob-
vious conclusion is that garbage col-
lection time is related to two factors:
the number of strings and the num-
ber of bytes taken up by those
strings.

The best strategy is to write code
that avoids creating string garbage in
the first place. (See Listing 3 for an
example of string manipulation that
reuses assigned string space, and an
example of string manipulation that
creates garbage.) Attempt, wherever
possible, to structure the strings in
your program so that their lengths do
not change.

And because BASIC creates gar-
bage even when the new value of a
string has the same number of bytes,
use the following BASIC statements:
SWAP, to swap two strings, particu-
larly when the ‘from’ string is no
longer required; LSET and RSET, to
pad strings with spaces without
changing lengths or creating garbage;
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and that champion MID$, to assign
new values to strings without altering
their lengths. RIGHT$ and LEFT$
have limited meaning because they
are subsets of MID$, and they can-
not be used on the left side of
assignments.

I create a work string with a length
of 255. After that, I use MID$ (as the
left argument of an assignment state-
ment) to manipulate the work string
so that its length never changes. |
copy strings into it, work on them,
then copy them back out. This work
string is my designated garbage.

The most annoying feature about
that garbage collection pause is that
you can’t tell what’s going on.
<Ctrl>-<Break> doesn’t work. For
all you know, you have to use
<Ctrl>-<Alt>-<Del> or power
down/up to get out of your com-
puter’s grand mal. What I do is

PRINT FRE(0) at a designated loca-
tion on the screen. I can watch that
garbage pile up, and therefore am not
alarmed when collection occurs.
Patrick Banchy
New York, New York

In “A Tiger Meets a Dragon” (BYTE
magazine, December 1983), Dan
Rollins offers a solution to the gar-
bage collection problem. When a
string variable is assigned a new
value by means of a MID$ statement,
the characters are replaced at the
same location in the string space.
Thus, MID$(A$,1) =B$ reuses the
space already allocated to A$ and
does not create garbage.

David E. Lupo

Moncks Corner, South Carolina

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. &
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PC to Go...

Harry Miller and Eric Brown

The beadlines could have read “IBM Announces a COM-
PAQ Clone.” In the midst of a boom in portable PC-
compatible computers, IBM has stepped in with the IBM
Portable Personal Computer—the PPC. The PPC is
about the same size and weight as the COMPAQ, its
greatest portable competitor, and like the COMPAQ fea-
tures a built-in graphics screen. However, the PPC lacks
the COMPAQ'’s dual screen mode that would allow its
screen to emulate the IBM Monochrome Display. Nota-
ble features include an amber screen, half-height disk
drives, and an XT-size system board that comes with
256K of RAM installed.

In the last six months IBM has deluged the market
with a wide range of PC-compatible products. The PC
family has quickly grown from the PC and PC XT to in-
clude the 3270-PC, XT/370, PCjr, and a local area net-
work (see “Cluster Program”). Amid very little fanfare
the family grew even larger with the first showing of the
IBM Portable Personal Computer (PPC) February 21st at
the Softcon software show held at the Superdome in
New Orleans.

Although sketchy news reports had circulated a
week before the PPC’s release, many Softcon attendees
were surprised to stumble upon IBM’s first entry into the
lucrative portables market. Only a small section of
IBM’s elaborate show space was devoted to the new PPC,
and only a few models were available for demonstration.
Still, we managed to borrow a unit for an overnight test.

We had our first chance to evaluate the PPC’s por-
tability when we discovered huge crowds in front of the
Superdome and not a taxi in sight. There was no choice
but to lug the computer for several blocks until we found
a cab. And lug is the correct term. Weighing in at 30
pounds and measuring 20 by 17 by 8 inches, the PPC is
one of the heaviest portables on the market. Fortunately,
IBM includes a canvas carrying bag with the PPC. Al-
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though the shoulder strap is thin and not quite up to the
task of comfortably handling such a large box, the bag’s
handle is large and well padded. The PPC itself also has
a handle sufficient for carrying the computer short dis-
tances. Finally hailing a cab, we were relieved that this
first test had ended—the PPC was portable—but just
barely.

The PPC uses the same system board as the PC XT,
so there is the same tight fit for expansion boards. The
system board has eight expansion slots, but the slot on
the far right is not supported. The PPC also comes
equipped with an IBM Color/Graphics Adapter and a
disk drive controller board, each of which takes up a
full-length expansion slot. Thus the PPC provides five ex-
tra expansion slots, compared with the COMPAQ’s
three. However, all but one of these slots are by necessity
“short slots,” since they are located directly behind the
disk drive (or drives). Standard, full-length PC adapter
boards can only be used in the one long slot.

The short slot problem is only partially amelioriated
by the fact that the PPC comes with 256K of random ac-
cess memory (RAM) and allows memory expansion up
to 512K with an IBM memory expansion board. You can
configure the PPC to 640K by adding a larger-size expan-
sion board from another manufacturer.

Since the vast majority of expansion boards made
for the PC are full size, deciding on the right board for
your one precious long slot could be difficult indeed. The
lack of either a parallel or serial port (the former is stan-
dard on the COMPAQ) for hooking up a modem or a
printer is a notable omission. Most likely this was a con-
scious trade-off on IBM’s part to keep the PPC’s price
below the COMPAQ’s. The short slot situation presents
a great opportunity for manufacturers of short expan-
sion boards (see “Short Boards for the PPC”).
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The PPC’s graphics display is approximately equiv-
alent to that of the COMPAQ. Both machines create un-
appealing or unreadable images when displaying a
program designed to take advantage of color in shades of
a single color (amber for the PPC, green for the COM-
PAQ). However, you can inhibit this shading effect with
a DOS 2.10 MODE B&W command.

Slimmer Storage

The PPC’s 360K, half-height disk drives are the same as
those used in the PCjr. They are functionally equivalent
to the ones used in the desktop PC, but they take up only
half the height. The standard configuration includes only
one slim-line disk drive; a second drive is optional and is
available for $425.

IBM does not support a hard disk for the PPC at
this time, but since the PPC uses the same system board,
fan, and power supply as the XT, there is nothing to pre-
vent you from adding a 10- or 20-megabyte, half-height
hard disk from another manufacturer instead of adding

The PPC uses the same BIOS and
BASIC ROM chips as the PC,
automatically making it
compatible.

the second floppy disk drive. In fact, the machine ap-
pears designed to accommodate a hard disk. This seems
to confirm speculation that IBM will soon release a 20-
megabyte, half-height hard disk. The larger power supply
and the noisier fan are the same features that COMPAQ
incorporated into its original design, anticipating the
production of a hard disk machine, the COMPAQ-Plus.

To accommodate international distribution, the
PPC’s universal power supply can use either 120 volts at
60 Hz or the European standard 230 volts at 50 Hz.

And Hold the Applause

Ken Greenberg

IBM’s Portable Personal Computer (PPC) has en-
tered the marketplace with something between a
bang and a whimper, but PC compatible makers
are generally crowing about the legitimacy Big Blue
has lent their own portables.

Virtually all the manufacturers contacted by
PC World—COMPAQ, Eagle, Corona, Columbia,
and Kaypro—said that their products are suffi-
ciently distinct from the PPC and are readily avail-
able and that the marketplace is diverse enough to
enable them to profit from IBM’s latest move.

“We seem to benefit every time IBM does
something in the marketplace,” said Jack White,
vice president of sales and marketing for Columbia
Data Products. “IBM tends to legitimize whatever
they do, so it’s only good news when they enter a
part of the market we’re in.” Larry Lotito, market-
ing vice president for Corona Data Systems, echoed
these sentiments. “When IBM announced the XT,
they gave credibility to our own hard disk compati-
ble and our sales went up,” he said. “I expect
something similar to happen with their portable.”

IBM’s announcement caught no one by sur-
prise. Ron Peterson, product planning vice presi-
dent for Eagle Computer, considered the intro-
duction “really more a question of when, not if.”
Sparky Sparks, vice president of sales and service
for COMPAQ, said his company foresaw “signifi-
cant additional competition in our game plan for
1984 and 1985. We’ve also assumed that the COM-
PAQ will remain competitive in both function and
price.”

The compatible makers agree that the PPC is
priced competitively and that its standard 256K
RAM, expandable to 512K, is a decided plus. But
the PPC’s poor text resolution (due to its graphics
display), uncertain availability, lack of a hard disk
drive option, and single half-height floppy disk
drive may hamper its success. In addition, most
manufacturers don’t expect consumers to sit on
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their hands while IBM cranks up production. Sev-
eral suggested that IBM’s initial decision to sell di-
rectly to corporations rather than through retail
outlets will boost sales of portable clones.

Sparks, a one-time IBM sales chief for the PC,
said COMPAQ intends to “maintain the same
product differentiation” that has made its computer
the dominant 16-bit compatible portable on the
market. He noted that the COMPAQ’s standard
printer interface and dual mode display plus the
“upgrade capability” of COMPAQ-Plus’s hard disk
set the company’s products apart from the PPC.

Other manufacturers similarly seek to dis-
tinguish their products from IBM’s latest offering.
Like Sparks, Corona’s Lotito stressed his portable’s
“upgrade path”—its capacity for accepting a hard
disk. Jack White noted that for its $2995 price, the
Columbia VP portable includes two disk drives and
15 software packages. Eagle’s Ron Peterson empha-
sized his firm’s commitment to diversification.
“Our product strategy is to carry a broad line of
products. For that reason, we’re not preempted by
one product announcement,” he said.

Kaypro Corporation spokesperson Margaret
Phanes termed the PPC “no threat” to Kaypro’s
market. “We supply ready-to-use computers, while
IBM continues to hide the cost of items that may
end up doubling the purchase price,” said Phanes,
echoing a statement from marketing vice president
David Kay. She continued, “We rely on CP/M, so
we’re not as sensitive to the price wars that occur
in the IBM compatible marketplace.” Kaypro,
which sold more than 100,000 8-bit portables dur-
ing 1983, plans to release a 16-bit PC XT compati-
ble portable this year.

At least one retailer is convinced that the PPC
proves that IBM is now playing catch-up. Brian
Leeland, microcomputer hardware product man-
ager for California-based Businessland, noted,

PC World

“This is the first time IBM has announced a prod-
uct that follows another product. The PC and PCjr
were clearly differentiated and broke some new
ground. This breaks very little new ground.”

Even so, Leeland feels the PPC will have a
salutary effect on the portables market. “It will
help some manufacturers and will generally raise
the level of competence needed to successfully
compete in this market. From now on, the market
will be less forgiving,” he prophesied.

Don’t expect the price of most portables to
drop appreciably—at least not until the PPC enters
the market in significant numbers. Eagle plans to
“reassess its pricing strategy” in light of the PPC’s
$2795 price tag, although Corona and Columbia
intend to hold the line on prices—for now. For
COMPAQ), “price takes a back seat to meeting cus-
tomer needs and providing an adequate supply of
machines,” according to Sparks. But he hinted that
there will be a price reduction for dealers in the
near future.

Whatever their price, PC-compatible portables
appear to be selling as fast as manufacturers can
turn them out. Columbia is shipping 2000 to 3000
units per month, and COMPAQ recorded sales of
$52 million during the final quarter of 1983. Co-
rona’s sales topped $80 million last year, although
the company offered no breakdown on its sales of
portables.

Compatible makers are sanguine about IBM’s
decision to court corporations directly, since this
leaves the retail market open to their products.
“Dealers are looking to decrease their dependency
on IBM,” Peterson observed. “They see a strong
need to stock Eagles and COMPAQs.”

Businessland’s Leeland agreed. “The PPC defi-
nitely puts the spotlight on the portable arena, but
several systems—especially the COMPAQ and the
Eagle Spirit XL—compare very well. Buyers are in-
telligent enough to look twice before making the
move to a new product, even IBM’s.”
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Cluster Program

Along with the unveiling of the Portable Personal
Computer in late February, IBM announced that a
hardware and software scheme for connecting
PCs, XTs, PPCs, and PCjrs in a “cluster” would be
available in May. The scheme, called the IBM Per-
sonal Computer Cluster Program, supports the
connection of up to 64 computers in a bus-struc-
tured network.

Each computer connected to the network re-
quires a Cluster Program license and a Personal
Computer Cluster Adapter. The Cluster Adapter al-
lows each computer to be connected to the main
cable of the network and have a unique station ad-
dress that is set by switches on the Cluster Adapter.
(At this point only entry-level PCjrs using an exter-
nal Cluster Attachment can join the network. In its
initial release, the Cluster Attachment cannot ac-
commodate a PCjr with an installed disk drive, in-
ternal modem, or parallel printer attachment. IBM
is promising that future versions of the Cluster Pro-
gram will accommodate PCjrs of any configura-
tion.)

The Cluster Program allows computers in the
network to send messages or files to each other,
and to share expensive resources, such as letter
quality printers. One XT or a PC with a hard disk
drive Expansion Unit can be designated as a disk
server, allowing other computer stations to share its

disk space. Thus, some of the computers in the net-
work could be run without any disk drives of their
own. Each remote station can have its own private
volume on the disk server’s hard disk, and all sta-
tions can have access to a shared public volume.
Both private and public hard disk volumes would
appear as additional disk drives to computers on
the cluster.

The Personal Computer Cluster Program is es-
sentially a baseband (direct transmission) bus-
structured network that transmits data at 375K
bits per second over a 75-ohm main coaxial cable.
The cable connections use standard BNC connec-
tors. The main coaxial cable can be a maximum of
3280 feet long, and the cables that connect the
Cluster Adapter in each remote computer to the
main cable have a maximum length of 16 feet. The
software transmits data in messages and uses a car-
rier sense multiple access with collision avoidance
(CSMA/CA) scheme to keep the messages straight.

The data transmission speed of the Cluster
Program is relatively slow, which leads some indus-
try observers to speculate that this program is not
the definitive local area network software expected
from IBM.

Flip-Top Keyboard

The keyboard layout is identical to that of the PC’s
bulkier and heavier keyboard and shares the latter’s tac-
tile and audible feedback. The PPC keyboard is much
lighter than the PC’s keyboard, although it is heavier
than the COMPAQ’s. It is carved out on top where the
cord attaches, so there is space for the coiled cord when
the keyboard is folded up against the monitor. The cord
plugs into a modular phone-type jack a third of the way
up on the front of the computer—which gives the face of
the PPC the Japanese-car-dashboard look reminiscent of
the Osborne 1.
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This is not as dramatic a design innovation as it
might at first appear. Inside the PPC, a wire from the
phone jack winds its way to the back of the computer
and connects with a standard keyboard jack. Although
we can’t think of a practical reason to do so, you could
plug your standard PC keyboard into the keyboard jack
on the back of the PPC.

Because the PPC cord is not taut and does not spool
into the interior of the computer when tension is re-
leased, the PPC’s cord can stretch further than the
COMPAQ’s. Although this approach avoids the constant
tugging at the retractable keyboard cord that COMPAQ
users have to cope with, the PPC cord is a distraction
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Short Boards for the PPC

The following is a list of expansion boards that
will fit in the short slots of the PPC.

Multifunction Boards

Clock Plus Printer Port

Prelude Computer Corp.

20380 Town Center Ln. #217

Cupertino, CA 95014

408/257-6033

Features: parallel port, clock/calendar, spooler
List price: $149

Clock Plus Serial Port

Prelude Computer Corp.

20380 Town Center Ln. #217

Cupertino, CA 95014

408/257-6033

Features: serial port, clock/calendar, spooler
List price: $159

Cygnus

Titan Technologies, Inc.

P.O. Box 8050

Ann Arbor, MI 48107

313/662-8542

Features: serial or parallel port, game port, clock/
calendar,

List price: parallel port $199, serial port $299

IDEAmini

IDEAssociates

7 Oak Park Dr.

Bedford, MA 01730

617/275-4430

Features: disk emulator, spooler

Options: one or two serial ports, parallel port,
clock/calendar

List price: with one option $175

PC Clock I/0O P/N 0240

Vista Computer Co., Inc.

1317 E. Edinger

Santa Ana, CA 92705

714/953-0523

Features: serial port, parallel port, clock/calendar,

spooler
List price: $139

Persyst Uniport

Personal Systems Technology, Inc.
15801 Rockfield Blvd., Ste. A

Irvine, CA 92714

714/859-8871

Features: parallel port, clock/calendar
List price: $155

PIC-1

Apstek, Inc.

2636 Walnut Hill Ln. #335

Dallas, TX 75229

214/357-5288

Features: parallel port, clock/calendar
List price: $129

Quad /O

Quadram Corp.

4355 International Blvd.

Norcross, GA 30093

404/923-6666

Features: serial port, parallel port, game port, disk
emulator, spooler

List price: $245, with second serial port $285

Super /O

STB Systems, Inc.

601 N. Glenville #125

Richardson, TX 75081

214/234-8750

Features: serial port, parallel port, game port,
clock/calendar, accelerator

List price: $229

O e N7 o L e S e g o e o e N S R 5.5

90

May 1984



Wave

Tecmar

6225 Cochran Rd.

Solon, OH 44139

216/349-0600

Features: up to 256K, disk emulator, spooler
List price: 64K $299, 128K $379, 256K $499

Port Boards

Asynchronous Communications Adapter

IBM

Systems Products Division

P.O. Box 1328

Boca Raton, FL 33432

800/447-4700, 800/447-0890 Alaska and Hawati,
800/322-4400 Illinois

Features: serial port

List price: $120

Com Card, Dual Com Card

ZenTek Corp.

455 Whitepine Dr.

Salt Lake City, UT 84107

801/263-3925

Features: Com Card, serial port; Dual Com
Card, two serial ports

List price: Com Card $65, Dual Com Card $85

Printer Adapter Card

IBM

Systems Products Division

P.O. Box 1328

Boca Raton, FL 33432

800/447-4700, 800/447-0890 Alaska and Hawaii,
800/322-4400 Illinois

Features: parallel port

List price: $150

PC World

Miscellaneous

Discortex

Discortex Corp.

87 Bethpage Rd.
Hicksville, NY 11801
516/935-5538

Features: color transformer
List price: $295

GPIB-PC

National Instruments

12109 Technology Blvd.

Austin, TX 78727

512/250-9119

Features: IEEE-488 bus for up to 15 devices
List price: $385

INFOMATE 212PC

Cermetek Microelectronics, Inc.

1308 Borregas Ave.

P.O. Box 3565

Sunnyvale, CA 94089

408/734-8150

Features: 1200 bps modem with auto-answer
and auto-dialing, and extra serial port

List price: $480

PC Modem Half Card

Ven-Tel, Inc.

2342 Walsh Ave.

Santa Clara, CA 95051

408/727-5721

Features: 1200 bps modem with auto-answer and
auto-dialing

List price: $549
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checking. File exchanges are thus
possible between almost any comput-
ers using an MNP-based communica-
tions package. MNP also supports
popular features such as electronic
mail, terminal emulation, and access
to mainframe editors.

Developed by Microcom of Nor-
wood, Massachusetts, MNP can be
licensed by any communications soft-
ware vendor for a nominal fee. MNP
has already been adopted by IBM for
its Personal Communications Man-
ager software (developed by Micro-
com) for the PC, XT, and PCjr. Other
companies such as Apple, Victor,
Tandy, VisiCorp, Lotus Develop-
ment, and Dow Jones have adopted
MNP, along with such telecom-
munications giants as GTE Telenet,
MCI, British Telecom, and Uninet.

Protocols

Among human beings, protocol is the
etiquette that acknowledges another
person’s rank or status. The hand-
shake, the doffed hat, and the place-
ment on a dais are all expressions of
protocol—the agreed-upon rules by
which we recognize and relate to one
another. A communications protocol
is similar; it is a set of rules that de-
fines how computers interact. For
two computers to transfer files suc-
cessfully, they must observe the same
protocol—the same set of rules. Typ-
ically, a protocol specifies when to
send a message, how to format the
information in the message, and, at
the other end, how to acknowledge
the receipt of the message.

Simple, physical-level protocols are
concerned only with hardware con-
figurations. For example, in a PC-to-
PC communication each computer is
physically connected to a modem;
both sides use modems to convert
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digital information to analog form
(for transmission over a telephone
line) and then back to digital. Estab-
lishing this basic physical connection
between two computers requires that
a particular series of steps be fol-
lowed.

The originating modem takes the
telephone “off the hook™ electron-
ically and waits for a dial tone. The
dial tone tells the modem it can trans-
mit the telephone number represent-
ing the receiving modem’s electronic
address. This number is formatted as
a series of pulses and is sent out over
the telephone line. The receiving mo-
dem senses the incoming number as a
relatively high voltage (the kind that
would normally cause a phone to
ring) and interprets this as a request
to establish a connection. It goes off
the hook and transmits a “con-
nected” message to the transmitting
modem. At that point, as specified in
the protocol, hellos are exchanged by
both sides—the connection is made.

All of this works because both mo-
dems use the same protocol. Today
these basic connect protocols are
fairly standard, particularly for the
low-speed, asynchronous (intermit-
tent operation) Bell 103 and 212A
modems that are commonly used on
the PC. But as communications be-
comes more complex and involves
dissimilar machines and file formats,
protocols must, in turn, become in-
creasingly sophisticated.

Connecting two computers is only
a small part of the communications
work necessary for accurate data
transter. Telephone lines are often
noisy, and errors can crop up in
transmitted data. These errors must
be detected and corrected. The trans-
mission rate must be paced so that
the recipient is not flooded with data.
In addition, information about each
computer’s file system must be
swapped and file movement and ma-
nipulation must be defined. These

Seven Layers of Protocol

The International Standards Or-
ganization Model for Open Sys-
tems Interconnection (see figure)
is made up of seven layers of pro-
tocol. Each layer provides a subset
of services to the overall set of
functions.

Physical link layer. Controls the
electrical and mechanical aspects
of establishing, maintaining, and
disconnecting the physical me-
dium for transmitting data. This
layer includes hardware, such as
modems, the RS-232C serial port,
and communications lines, as well
as systems software to drive the
hardware.

Data link layer. Sets up a com-
munications path (or channel) and
manages access to and use of that
channel. The data link frames the
data in the transmitted messages,
assures the proper sequence of
transmitted information, and
checks the integrity of received
messages. That is, the data link
protocol determines what infor-
mation must precede (e.g., start
bits) or follow (e.g., stop bits) a
frame or block of data.

Network control layer. Ad-
dresses and routes messages be-
tween communicating devices; it
controls the flow of messages.

Transport layer. Controls the
communications session once the
path has been established. The
transport layer allows devices to
exchange data sequentially and re-
liably, no matter which systems
are communicating or where they
are.
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concerns go beyond physical-level
protocols into the realm of complex
communications protocols. It is this
territory that MNP covers.

Protocol Layers

Many mainframe communications
packages have been designed in a
layered fashion like the Open System
Interconnection (OSI) Reference
Model developed by the International
Standards Organization (see “Seven
Layers of Protocol”). The separate
functions that comprise communica-
tions are divided into seven discrete
sections in the OSI model. MNP mir-
rors this structured, modular ap-
proach, although it uses only three
layers to OSI’s seven.

The OSI approach is not unlike
that taken when writing a large and
complicated computer program. Rel-
atively simple modules are combined
to perform a series of complex func-
tions. Changes in one module may
not drastically affect another, as long
as certain parts of the module’s code
remain the same.

In the case of MNP, a similar
structure is used. Each layer is rela-
tively isolated and provides a specific
service. If something forces a change
in a layer (for example, if the MNP is
modified for use on a new computer),
the change is confined to that layer.
The layer’s standard interfaces to
other layers remain unchanged.

In addition to ensuring machine
portability, MNP’s structure allows
services provided by one layer to sup-
port those in the layer above. This
accumulation of services is in a sense
passed upward, from protocol to
protocol, to the applications pro-
gram. For example, the bottom layer
is the physical protocol, which takes
care of the electrical connection.
That electrical connection service
supports the link protocol layer by
keeping the messages that flow over
that connection straight. With the
electrical connection established and
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the messages straight, the session
layer is free to describe the type of in-
formation being transmitted or the
originator’s name and electronic ad-
dress. The protocols are triggered se-
quentially from the bottom (physical)
to the top (file transfer). In all, MNP
defines three unique protocols: the
link, the session, and the file pro-
tocols.

Link Protocol

The MNP link protocol is responsible
for providing reliable, controlled data
transmission over a medium (a tele-
phone line) that is inherently noisy
and likely to cause errors. Once a
physical connection is established be-
tween two machines, the link pro-
tocol acts as a negotiator, getting
both computers to agree on the na-
ture of the link: Should it be half- or

As communications be-
comes more complex
and involves dissimilar
machines and file
formats, protocols
become increasingly
sophisticated.

full-duplex? (Half-duplex commu-
nications allows data to flow in both
directions, but in only one direction
at a time. Full duplex allows data to
flow in both directions simultane-
ously.) How many data messages can
be sent before confirmation is
needed? How much data can be con-
tained in a single data message?
When these values have been de-
termined, the link protocol initiates
data transfer, all the while pacing the
flow of data and, if necessary, re-
transmitting data messages that con-

tain errors due to telephone line
noise. It is in the detection and cor-
rection of these errors that the MNP
link protocol distinguishes itself.

Using techniques that are common
in mainframe synchronous (continu-
ous) communications, the MNP link
protocol allows blocks of data (as op-
posed to individual bytes) to be sent
asynchronously (intermittently) down
the line. Data transfer is faster, be-
cause the ratio of data to control
characters regulating the transfer is
higher. Control is possible because of
a mainframe-like “framing” tech-
nique in which a block of data is
capped on both ends with specific
codes.

As Figure 1 illustrates, in MNP
data transfers, a block of data is pref-
aced by three bytes that act as a
“start flag.” The SYN (synchronous
idle) byte tells the receiving computer
that a message is about to arrive; the
combination of DLE (data link es-
cape) and STX (start of text) bytes
essentially announces that everything
else that follows is part of the mes-
sage. These three bytes designate the
beginning of a frame.

What comes next is a “header,” a
link protocol message that describes
the user data. The link data header
contains protocol control data and
performs such functions as identify-
ing itself as a link data message and
providing a message sequence num-
ber to distinguish it from other mes-
sages. The next portion of the mes-
sage is the session protocol header,
which provides further information
about the transmitted user data. The
“stop flag” bytes, DLE and ETX (end
of text), signify that the user data has
passed and that the next two bytes
will be the frame check sequence.

The frame check is performed by
cyclic redundancy checking (CRC).
All the binary values that represent
data are run through a polynomial
expression and divided by a constant;
this is done on both ends of the com-
munications link. The resulting re-
mainders are compared, and if they
match, the data block has been trans-
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a common practice of business exec-
utives who take their computers on
the road and who, for example, peri-
odically update their company’s order
entry file.

The file transfer protocol also en-
ables you to manipulate a distant
computer’s files. For example, you
can delete files, rename them, or dis-
play a file directory at the other end
of the line. This ability saves a great
deal of time, since you can determine
whether the file you want is too large
for your existing disk space or even if
the file exists at all.

A typical MNP file transfer starts
when one side sends a “file start”
message to the other. The file start
message includes the requested file’s
name, size, and format, along with
any password needed for the file’s re-
turn trip to the requesting computer.
Both computers exchange hellos,
along with confirmation that a file
will be sent by one side and accepted
by the other.

When the file is transmitted, it is
followed by an end-of-file message.
The recipient acknowledges receipt of
the data and confirms that it was
stored properly. If the file cannot be
closed for some reason, this fact is
returned instead of an acknowledge-
ment. Both sides would then know
that the transfer had failed, even
though no data had been lost or
corrupted during transmission.

Virtual Filestore

Transferring a file from one computer
to another involves more than spec-
ifying the format of messages. This is
particularly true when different com-
puters (or similar computers running
under different operating systems)
telecommunicate files. Every com-
puter and operating system formats
data in a distinct manner.

MNP overcomes hardware and
software incompatibilities by creating
“virtual” files that can be understood
(and converted) by any computer
running a communications package
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using MNP. While a session is being
established, the systems on both sides
receive information about each other.
Based on that information, each side
determines whether it is communicat-
ing with a similar system or if virtual
file formats will be required.

The virtual file system is actually a
conceptual facility for file translation.
For example, if a computer is trying
to send a printable ASCII text file to
a dissimilar machine, the transmit-
ting side translates its data files into a
message file format (7-bit ASCII
codes, lines terminated by carriage
returns—in other words, as “plain
vanilla” as possible). The receiving
end knows that it is getting a file in
this message file format and trans-
lates the file into whatever format is
required locally. The virtual file sys-
tem includes all the types of files typ-
ically found on personal computers.
Thus a PC running under DOS 2.00
could send files to an Apple e,
which in turn might later send them
to a VAX minicomputer using
UNIX—provided they all support
MNP.

Chances are that more and more
software and machines will support
MNP as the need for communica-
tions protocol standardization be-
comes more apparent. The increased
acceptance of MNP by telecom-
munications, software, and particu-
larly hardware companies (IBM and
Apple among them) indicates that the
computer industry is discovering that
getting business means getting se-
rious about communications. £

Gregory Pearson is the chief network
architect for Microcom.

Microcom, Inc.

1400A Providence Highway
Norwood, MA 02062
617/762-9310

For your best

investment in printers.
Call your nearest Qume distributor today.

United States:

American Calculator & Computer

(205) 933-2344—AL

Almac Electronics

(206) 643-9092 —WA

Anacomp (206) 881-1113—CA, UT, WA
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(800) 972-5948 (CA Only)

(800) 227-2070 (Qutside CA)

David Jamison Carlyle
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Computers & Peripherals Int.
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(800) 431-7660 (MA Only)

(800) 343-4411(Outside MA)—CA, MA, TX
Midwest Microcomputers (419) 782-1115—0OH
National Computers Syndicate

(312) 459-6400—IL, MN

Pacific Mountain States

(800) 272-3222—CA, WA

PAR Associates

(308) 371-4140—CO, UT

PCA Microsystems (512) 654-4711—TX
PCS,Inc.(214) 247-9946—TX

Pioneer Electronics

(301) 921-0660—AL, FL, GA, MD, NC, PA
Polygon Industries

(504) 834-7658—LA

Printer Warehouse (213) 829-5493—(CA Only)
(800) 245-9812—(Outside CA)

R.C. Data (408) 946-3800—CA

Rudor Communcations (212) 245-5509—NYC
Schweber

(800) 645-3040—AL,CA,CT, FL,GA, IA, IL,
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Southern Microcomputer

(305) 621-4237 —FL
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(312) 870-7400—IL, PA, TX

Terminal Rentals (714) 832-2414—CA
Terminals Unlimited

(800) 336-0423—24 Locations

Tricom (516) 483-9700—NY

Unico (512) 451-0251—TX

Western New York Computer

(716) 381-4120—NY

Canada:

Abacus Data Services

(416) 677-9555—Ontario

Datamex (416) 781-9135—Ontario, Quebec
DataTech Systems

(604) 479-7117 — Alberta, BC, Ontario

Data Terminal Mart

(416) 677-0184 — Alberta, BC, Nova Scotia,
Ontario, Quebec

Future Electronics

(416) 697-7710—Alberta, BC, Ontario, Quebec
Micro Distributing (604) 941-0622—BC
Printerm Data (416) 977-1711—Ontario
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California Computer
Systems SuperVision

Micro Display
Systems Genius
(RS-232C version)

Quadram
Quadscreen

Tecmar
Graphics Master

Adapter board

Display unit with RS-232C
interface

Display unit and adapter
board

Adapter board

$799 $1995 $1995 $695
No Only one mode, 80x57; Yes No
needs special software

About 24K About 0.5K About 24K About 58K

80x25, 80x44, 132x44 80x57 80x25, 120x42, 132x46, 40x25, 80x25, 40x43, 80x43,
160x64; other modes may 40x50, 80x50, 40x86, 80x86
be defined by modifying
software

720x348; requires optional None 968x512 18 m(ge_s l;p ri(:;i();(i77()4;

daughter board some can display shades of

gray

80x25, 132x30; B&W N/A NA ' 40x14, 80x14, 40x25, 80x25,

display only; composite 40x28, 80x28, 40x50, 80x50

monitors only

All standard IBM modes; N/A N/A - 7 - 22 nu):‘l»es up to 720x400;

B&W display only; on
composite monitors only

some can-display up to 16 col-
ors; special software supports
drawing commands

All standard IBM attributes

Inverse video; blinking

None; inverse video could
be simulated by changing
character set

All standard IBM attributes

Complete in 80x25 mode;
most software requires
modification to run in
other modes

Most software requires
modification to use device

Most software requires
modification to use device

Complete in 80x25 mode;
most software requires modifi-
cation to run in other modes

Support for either mono-
chrome or composite
monitor

Green, white, or amber dis-
play; compatible with any
computer having RS-232C
interface

17" screen; user-definable
character sets; smooth scroll;
split screen gives two
“pages” side by side

Full emulation of IBM Mono-
chrome Display Adapter or
Color/Graphics Adapter; extra
colors and/or resolution

of RAM that the display adapter board sends to the
screen. Since this technique bypasses DOS, MDSBOOT
is unable to catch the output and redirect it to the serial
port.

Micro Display Systems provides detailed instruc-
tions for modifying WordStar 3.24 or 3.3 to run with the
Genius. For each version, the instructions require enter-
ing about a dozen lines of changes using the DEBUG
program.

PC World

Due to limitations in WordStar, no more than 53
lines of text can be displayed on the Genius. Because
WordStar’s standard page format holds 55 lines, the Ge-
nius misses true “full-page” capability with WordStar by
a hair.

The Genius cannot display bright or dim characters.
WordStar’s menus and status lines are displayed in blink-
ing inverse video—a distracting effect. You can disable
the blinking, however, by writing a program that sends a
four-character sequence (27 73 0 ) to the screen.
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Patching WordStar for Large Screen Displays

Before WordStar can take advantage of a large dis-
play, you must tell it the number of lines and col-
umns the display can show. All standard versions of
WordStar assume a display that is 25 lines long and
80 characters wide. Changing WordStar’s display
dimensions is not difficult, but the procedure is not
described in MicroPro’s documentation.

To change WordStar’s display dimensions, run
the DOS utility DEBUG, and follow the directions
given in the example or one of the variations. Note
that these changes are not sufficient to make mem-
ory-mapped versions of WordStar (such as version
3.3) run with the Genius or the Quadscreen.

. A>debug ws.com <Enter>
. -e248 <Enter>
. 0931:0248

. -rex <Enter>
CX 5380

. :5380 <Enter>
. -rbx <Enter>

. BX 0000

. :5380 <Enter>
10. -n wslsm.com <Enter>
11. -w <Enter>

12. Writing 5380 bytes
13. -q <Enter>

19.2B <Space> 50.84 <Enter>

The following describes the functions and vari-
ables of the preceding patch:

Line 2. The e command allows you to display
and change the contents of the WordStar program
file. This command begins displaying and changing
the file at location 248H.

Line 3. The first four digits (0931 in the exam-
ple) will vary on PCs that are configured differ-
ently. The value of location 248H is the number of
display lines in hexadecimal notation. In an un-
modified version of WordStar, it should be 19H

(decimal 25). Change it to the number of lines to
be displayed in your large display by typing the
number in hexadecimal. Press <Space> to make
DEBUG display the value at the next location
(249H), which contains the number of columns
WordStar will display. In an unmodified version of
WordStar, this should be SOH (decimal 80). Change
it to the number of columns (in hexadecimal) on
your large display. If you can’t find a decimal-to-
hexadecimal conversion chart, use the BASIC com-
mand PRINT HEXS$(decimal value) for single-byte values.

If DEBUG does not display the values 19H and
S0H at locations 248H and 249H, do not try to
finish the modification procedure. Seek the help of
a technically informed person who is familiar with
WordStar.

Line 6. When DEBUG prompts you with the
colon, enter the number that it displayed on the
preceding line. This may not be 5380.

Line 9. When DEBUG prompts you with the
colon, enter the same number that you entered at
line 6. Do not enter the 0000 that DEBUG dis-
played on the preceding line.

Line 10. Use the n command to specify the file
name under which you want to save the modified
version of WordStar. You may use any name having
the extension .COM.

Lines 11 through 13. Use the w command to
write the modified version of WordStar to the disk
file you have named. Use the q command to end
DEBUG and return control to DOS.

Try out the modified version of WordStar. 1f it
works, you can delete or rename the original
version, then rename the modified version to
WS.COM (the original version’s former name). Un-
til you perform this renaming step, you will not be
able to use the R option to run another program
from WordStar’s main menu.

Unlike the other products tested, the Graphics Mas-
ter lacks programs for shifting the board to its extended
character display modes. A device driver called a General
Terminal Emulatar (GTE), which provides a powerful set
of tools for operations such as drawing lines and circles,
is included, but it works only in the graphics modes.

The GTE manual indicates that the GTE can be
used to shift the Graphics Master from one mode to an-
other. In fact the GTE ignored all the character mode

PC World

commands except the one that shifts the display into 80
by 25 mode, which was effective for bringing the adapter
out of one of its graphics modes. In any case, GTE slows
down the PC’s character display speed by a factor of
about eight. Thus GTE is useless for text-oriented
applications.
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Conclusions

Because the Genius offers the sharpest image of the de-
vices tested, it is the best for word processing when dis-
play speed is not important. The Genius’s serial interface
slows the display down considerably and prevents most
display-oriented programs from operating it without
modification. On the other hand, the serial interface
makes the Genius compatible with almost every small
computer available.

The Quadscreen offers the largest display, both in
inches (17 inches diagonally) and characters (up to
10,240 per screen). Its bit-mapped design gives it the

The Graphics Master performs all
the functions of IBM’s Color/
Graphics Adapter and more.

unique ability to display user-defined character sets but
also causes speed and compatibility problems much like
those of the Genius. The Quadscreen is a powerful
graphics display, but it is not very good for character-
oriented uses.

For most word processing and spreadsheet applica-
tions, SuperVision is clearly the best of the four products
reviewed. Its speed and PC compatibility are better than
the Genius’s and the Quadscreen’s, and its 132 by 44
mode and well-designed software give it an edge over the
Graphics Master.

The Graphics Master combines full PC com-
patibility with more extensive graphics features than
those of SuperVision or the IBM Color/Graphics
Adapter. Unfortunately, the Graphics Master has poor
documentation and little software support for character
applications. These faults make it appropriate only for
programmers who are willing to invest the time it takes
to make it work.

All four products reviewed have at least some com-
patibility problems with a large portion of the software
available for the PC. However, if you are willing to make
phone calls and find or develop software patches, these
extended display products can turn your PC into a magic
window. &

PC World

Jonathan Sachs is an independent consultant living in the
San Francisco Bay Area. He the author of Your IBM PC
Made Easy (Osborne/McGraw-Hill, 1983).

The Genius

Micro Display Systems
P.O. Box 455

Hastings, MN 55033
612/437-2233

List price: $1995
Requirements: Serial port

The Quadscreen
Quadram Corporation
435S International Blvd.
Norcross, GA 30093
404/923-6666

List price: $1995

SuperVision

California Computer Systems

250 Caribbean Dr.

Sunnyvale, CA 94086

408/734-5811

List price: Without graphics $§799, with graphics $999,
optional daughter board $250

Requirements: Monochrome or composite monitor

The Graphics Master

Tecmar Incorporated

Personal Computer Products Division
6225 Cochran Rd.

Cleveland, OH 44139

216/349-0600

List price: $695

Requirements: DOS 2.00
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key is used in the Personal Lawyer
programs to display the previous
screen. But if you hit that key at the
first question in Wills, the program
must be reloaded, a process that can
take as long as 3 minutes. The
<CursorDown> key generally re-
peats the answer given to a question
the last time that question was an-
swered, but this is not true in every
program. Those flaws, while not cat-
astrophic, are irritating.

A Will That Won’t

Because Personal Lawyer programs
use a limited question-and-answer
approach for gathering information
and cannot offer advice, the question
of the appropriateness of the docu-
ments they generate must be raised.
The problem is most acute in the
Wills program. There are many kinds
of wills, some with trusts and others

without; there are even alternatives to
wills. Which choice is best? Is estate
tax planning necessary? Neither the
program nor the 73-page Wills user
manual answers those questions.

At least in California, the docu-
ment produced by the Wills program
is substantially less thorough than a
statutory will. For example, a statu-
tory will can be used to establish a
trust for the benefit of your children;
Wills cannot. Keep in mind, too, that
a simple will generated by the pro-
gram may not be the best choice even
for those with modest assets and
could cost tens of thousands of dol-
lars in estate taxes and probate fees
that otherwise might have been
avoided.

After answering the first few ques-
tions, you may be advised to hire an
attorney instead of using Wills. That
piece of advice costs you the price of
the program—$79.95—money that
could be better spent on a lawyer. In-
deed, the user manual candidly states
that the program “cannot replace the
educated judgment of an attorney

Keytools1: Professional Basic Programming Aids.

KEYTOOLS 1 Programmers’
Utilities — four very exciting
productivity builders you will use in
every Basic application you create.

« PICASSO Screenmaker makes
complex, effective screens a breeze. . .
you have full control of color and
mono attributes, four-way repeat,
text graphics, and more — all
directly from the keyboard.
Automatically stores your screens as
data. . . one program line to display.
« EMERSON Data Entry Subroutine
makes professional quality data entry
(protected fields, WP functions,
edit) just a MERGE away.

handler piits on-line HELP facilities

in your programs, automatically.

+ YOUNGMAN Collection of

Classic One-liners makes any

program quicker and more compact. . .
Mergeable, copyable, compilable. . .
includes 4 utilities, on-screen

tutorial, and 40-page manual. . . just
$75. (Requires IBM PC or XT, 64k,

1 drive, PC DOS 1.1/2.0)

+ Ask your dealer for KEYTOOLS 1. ..
or call KEY-1 directly.

KEY11

COMPUTER SOFTWARE (401) 849-4562

178 Spring Street
Newport, R.I. 02840

(Visa/MC) (Dealer inquiries invited)

Circle 661 on reader service card

who specializes in estate planning.”
In some instances the program
gives what amounts to bad advice. A
will usually includes a few specific
gifts of property, such as a ring or a
gift to charity, and leaves the rest, or
“residue,” of the property to the
chosen beneficiaries. But in most
states property held in joint tenancy
cannot be controlled by a will; it is
automatically “inherited” by the sur-
viving joint owner. The explanation
in Wills of that critical fact is highly
misleading, since it implies that joint
tenancy property can be left to a per-
son of the user’s choice by including
it in the “residue clause.” It cannot.

Unbending Will

Wills asks a number of questions
about the user’s family, the gifts to be
made, the funeral arrangements, the
appointment of a guardian for minor
children, the choice of an executor,
and so on. The keyed-in answers are
plugged into the text of an existing
will, and the result is printed, but it
cannot be saved to disk and thus al-
tered. The problem is that the pro-
gram makes a number of significant
decisions that the user has no oppor-
tunity to make or change.

Wills automatically waives the re-
quirement of a bond for the executor.
(The bond is like an insurance policy
that protects the estate.) That deci-
sion should be made only after con-
sidering the skills and judgment of
the particular executor and the con-
sequences to the estate if the executor
mismanages its assets. Wills also au-
tomatically authorizes the executor to
sell the user’s business. A business
owner might prefer that a business
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TRY MicroPROPHIT’S
POWER FOR 30 DAYS
AT NO RISKI
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[ ERO

CJYEST | could use more help getting my company to the top. Send me MicroPROPHIT at its
regular low price of $695 (CA residents add 6% tax). If I'm not convinced it's the best
financial modeling system, | may return it within 30 days for a full refund.

[]Paymentenclosedin [ Jcheck [] money order
[JBillvia [JMasterCard []VISA

Card No. Exp. Date

(] Yes, I'm interested. Please send a copy of [[] Please forward additional literature on
the MicroPROPHIT manual for $35 (CA MicroPROPHIT, then have a representative
residents add 6% tax). Payment method contact me.
is indicated above.

Name Title

Company Computer Make/Model

Address City State Zip

()

Telephone Ext.
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FIRST CLASS PERMIT NO. 200548, SAN DIEGO, CA

Postage will be paid by addressee:

VIA COMPUTER, INC.

DEPT. MP-2
7177 Construction Court
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COHERENT" IS SUPERIOR TO UNIX'
AND IT’S AVAILABLE TODAY
ON THE IBM PC.

Mark Williams Company hasn’t just taken a mini-computer
operating system, like UNIX, and ported it to the PC. We
wrote COHERENT ourselves. We were able to bring UNIX
capability to the PC with the PC in mind, making it the most
efficient personal computer work station available at an
unbelievable price.

For the first time you get a multi-user, multitasking operating
system on your IBM PC. Because COHERENT is UNIX-
compatible, UNIX software will run on the PC under
COHERENT.

The software system includes a C-compiler and over 100 utili-
ties, all for $500. Similar environments cost thousands more.

COHERENT on the IBM PC requires a hard disk and 256K
memory. It’s available on the IBM XT, and Tecmar, Davong
and Corvus hard disks.

Available now. For additional information, call or write,
Mark Williams Company

1430 West Wrightwood, Chicago, Illinois 60614
312/472-6659

Mark
Williams
Company

COHERENT is a trademark of Mark Williams Company.
*UNIX is as trademark of Bell Laboratories.

Circle 231 on reader service card 147



ing Circus...

Most computer
trade shows are like
adr




IOUS

PCExpoisthe only

frade show for ser
IBM PC-compatible buyers.

== SAVE TIME AND MONEY—USE THIS COUPON! __ _ _ _.

Large volume corporate buyers

"8)is UO pajdadoe S0y
ON "sAep g-g 10} 0G$ ‘Aep auo 10} Gz¢ aie s88) uonesiBal a)s-uQ

0) ON ‘[eALE INOA 10} MOP! M.

P JBU) J8}Je S1apI0 BOUBAPY "8JIAISS [leW UINj8l 10}
Jeje| ou 0dx3Dd Aq paAiedal 8q 1SN S18pI0 8IUBAPY
N 8i0jeq J0 UO pajiew aq [|iM S|BUBPBID MOYS JNOA

2¥58-696 (102) :18L

2€920 PN ‘SO pooma|bu3
anuaAy ueAlAg geg odx3nd
:0} w0} paja|dwod
yum odx3 9d o} ajqehed 3oayo |lep

‘0v$ - shep g-2
alay uanib aq isnw ajeq '0zg$ - Aep |

SONILIIN 2 SLIFIHX3
- $334 NOLLVHLSID3Y JONVAQY

‘Alessaoau Ji
Adooojoyd
‘uosiad Jad
wJioj 8uo asn

S
S

OEM’
ISO’
Value adders

Systems houses
Resellers

Software developers
Other large volume buyers

At those oversized computer trade shows

everybody and his brother is hawking his wares.

So you waste half your time wading through

1siueg (] AW
(Ayoads) Jeyio (] DO Bune
1sAjeuy sweysAs [ dd ISeyaInd [] MM
uBIOIUYO8) B0IMBS [] 0O Jowweiboid [J rr
1sAjeue sanunoag [ NN 16w/na siw N

yuswdojaaaq
/yoleasay (] S
oeise [eay [ H
buysiiand [J O

Buunoejnuew [ d
JuB}NSuod

yawabeueyw [] O

11ebeuew 4

(j1e) seeuibu3l (] HH
joesedo

/da [0 99

I1e) Jaubised [ 44

(Ire) sue engas) (] 33

Areyn/uawuianos [J |

(Ajuo euo ujBwW ¥2843) NOILONNS SO HNOA

201j0 Me
aoueInsu|
|

uoneonp3 (]9

wpad [J 4
sp8yydIy/uononsuo) [ 3
suonedlunwwo) [Jja
bumueg [0

1MeApy [ 8

Bupeauibugy [(JH uuy Bununosoy [ v

ALIAILOV SS3NISNE NIVIN S.ANVAWOOD HNOA - SH3ANE IWNTOA 31vHOdHOD

(Ayoads) Jayi0 [] 04
Jappe anjeA [] 6
Jopuan AexuinL [] 8

asnoy swaysAs [ £
Jadojanap asemyos []9
10puBA 82IM8S [ 6

Jajeap syonpoid 820 (] ¢
W30 Jeindwo) [J ¢
‘Isip/ssjeap Jeindwo) [J g
yuejnsuod Jeyndwo) [ |

ALIALLOV SSANISNE NIVIN S.ANVAWOD HNOA - SH3 113534 3avHL
(19181621 Jou Aew siouly) "mojaq spialy ajeridoldde ayy Jo omy ul saxoq ajqesijdde ayy }29yo asea|d “payienb aq }snw saapuane odx30d

1

get the concerned attention of hundreds of
designers and manufacturers of thousands of
IBM PC compatible products. Make a hands-on

computer trade shows...only PC’s and PC
compatibles...and not a dealer or distributor
factory literature...hardware, software
make an informed decision on your PC
purchases. So plan to be there!

PCExpo is the most sharply focused of all
booth in sight! You'll find factory people and

irrelevant displays and meaningless hype.
survey of the industry at PCExpo and you'll

publishers and principal service vendors. You
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Review: Languages

Four FORTHs

Select the FORTH package that is

right for your needs.

Michael Ham

The IBM PC has predictably at-
tracted the attention of FORTH de-
velopers. You can now choose from
FORTH packages specifically de-
signed to take advantage of the PC’s
special features, such as the follow-
ing FORTHs from four vendors:
FORTH-Level 2 (Version 1.5) from
FORTH Technology; PC/FORTH
(Version 1.26) from Laboratory Mi-
crosystems, Inc.; MMSFORTH (Ver-
sion 2.2) from Miller Microcomputer
Services; and FORTH-32 (Version
2.0) from Quest Research, Inc.

What is FORTH?
FORTH is a programming language
invented in the early 1970s by
Charles Moore and subsequently
refined by him and other users.
Based on a philosophy of simplicity,
FORTH is finding increasing favor
as a developmental tool (see “Go
FORTH,” PCW, Vol. 1, No. 5).
FORTH is a structured, interac-
tive, extendable, high-level program-
ming language. It is its own operating
system and compiler, and it also in-
cludes an assembler in which the pro-
grammer can code low-level, high-
speed routines. Except for a core of
low-level commands, FORTH is writ-
ten in FORTH, and you write a pro-
gram by continuing to extend the
language and by extending the
compiler.
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Note that FORTH is compiled yet
interactive: each new (and typically
brief) FORTH command is compiled
when it is defined. The new com-
mand is added to the language (either
temporarily for a given application or
permanently) and can be used in sub-
sequent definitions that create other
new commands.

FORTH programmers
reap the productivity
benefits of interactive
development without
giving up the speed
and compactness of a
compiled language.

The programmer thus reaps the
productivity benefits of interactive
development without giving up the
speed and compactness of a com-
piled language. Moreover, since the
newly created commands are invoked
by programmer-assigned names,
the resulting programs can be made
easy to read and maintain.

FORTH Disk Formats

Although some packages can read
and write disks in PC-DOS format,
the usual FORTH practice is to read
and write disks in 1-kilobyte blocks,
displayed on the screen as 16 lines of
64 characters each. A single-sided
disk typically holds 160 such

blocks, a double-sided disk 320.
(MMSFORTH uses special tech-
niques to read and write disks in a
variety of formats, including one that
puts 400 1K blocks on each double-
sided disk and another that reads
and writes disks for MMSFORTH
TRS-80 installations.)

The blocks can be read at random:
typing 123 BLOCK will bring block
number 123 into one of the block
buffers in memory (if it is not already
there) and leave on the stack the
memory address of the first character
of the block. This technique makes it
easy to write FORTH commands
that use the disk as virtual memory,
paging (or swapping) blocks into and
out of memory as needed.

The blocks store programs as well
as data, and the programs typically
are stored as source code, just as you
wrote it. The command 123 LOAD
will cause the contents of block num-
ber 123 to appear just as if they were
being entered at the keyboard; the
FORTH commands in the block will
be executed as they are encountered.
Since the compiler directives are
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commands, the source code can be
kept in the block and compiled as
it is loaded. And the block can in-
clude a command to load additional
blocks, so that a single LOAD com-
mand can compile a program that
stretches over many blocks.

Having ready access to the source
code is helpful as you develop a pro-
gram. You can easily call up the
block using the full-screen editor (an
amenity offered by all the packages),
make any changes you want, and re-
load the block at once to test your
changes.

One advantage of the FORTH
packages is that each is to some ex-
tent an open book, with most of the
blocks containing source code that
you can inspect and even modify.
FORTH-Level 2 includes exception-
ally clear comments that help you
modify many of the commands to
suit your preferences. (Associated
with each block of FORTH-Level 2
source code is another block, the
“shadow block,” invoked by the com-
mand Q; the shadow block contains
detailed instructions and comments
about the source code in its associ-
ated source block.)

However, if you have developed a
program package to sell, trade, or
give away, you may want to release
only the object code—in fact, your li-
censing agreement may require it.

FORTH programs can be put on a
disk in compiled form with all com-
mand names deleted, retaining only
that part of the FORTH nucleus
needed to run the programs. Since
this format consists mainly of ad-
dresses, it is secure from decom-
pilation. An important consideration
in comparing FORTHs is the degree
to which each allows users to pack-
age programs for sale or trade.

Assembler

Each FORTH package includes an
assembler. Assembly language defini-
tions run faster than high-level defini-
tions, and for applications in which
speed is essential you may wish to
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use assembly language for particular
commands.

Under the 90/10 rule of thumb, 90
percent of program execution is con-
centrated in 10 percent of the code.
FORTH programmers can write pro-
grams in high-level FORTH and then
redefine time-consuming routines in
low-level assembly language. The
FORTH assembler allows assembly
routines to be named and invoked by
name, just as they are in high-level
FORTH, and many high-level control
structures are also available at the as-
sembler level.

A single LOAD com-
mand can compile a
program that stretches
over many blocks.

An example of the power of as-
sembled routines can be seen in a
demonstration of the quicksort al-
gorithm included with
MMSFORTH. The first version is
written entirely in high-level
FORTH, while in the second the
word partition is written using the
assembler. The demonstration gener-
ates 1800 random characters, loads
the screen with them, and does the
sort (moving the characters on the
screen so you can watch the sort as it
proceeds). The first quicksort demon-
stration takes 7.8 seconds, and the
second only 3.7 seconds.

83 Standards

The FORTH 83 Standards, which su-
persede the 79 Standards, had just
been approved and adopted at this
writing. Agreeing on the importance
of recognized standards, the devel-
opers of each package reviewed here
plan to modify their FORTHs to
comply with the 83 Standards. Each
package, of course, will implement
the standards in its own way, and all
packages will include capabilities
and features that go beyond the
standards.

In the packages reviewed, the ob-
servance of the 79 Standards is
uneven. PC/FORTH is not a 79 Stan-
dards system, but a refinement and
an extension of an earlier, public-do-
main FORTH. MMSFORTH con-
forms to the 79 Standards except that
short command names are used in
place of the 31-character names the
standard requires. (The short name
consists of a number that represents
the length of the name, the first 3
characters of the name, and a hash
code derived from the rest of the
name.)

Many programmers prefer the
short name because it uses less mem-
ory. FORTH-Level 2 also uses a
short name form (without the hash
code) unless the programmer speci-
fies that the full name (up to 31 char-
acters) is to be used for a given
definition.

FORTH-32 and FORTH-Level 2
observe the 79 Standards, although
both have implemented nonstandard
options, which in some cases are au-
tomatically taken unless you specify
otherwise. But you can change some
of those options. For example,
FORTH-Level 2 includes instructions
on how to set the short-name length;
you can leave it at 3 or set it to any
length up to 31.

FORTH-Level 2
FORTH Technology is the consumer-
products distributor for FORTH,
Inc., the developer of FORTH-
Level 2. FORTH, Inc. is the oldest
FORTH-based company, founded in
1973 by Charles Moore and Eliz-
abeth Rather. Although Moore is no
longer with the company, FORTH-
Level 2 reflects his emphasis on econ-
omy and simplicity of design.
FORTH, Inc. has until recently
aimed its products at professional
programmers and engineers, who use
them primarily for real-time applica-
tions in science and engineering.
FORTH, Inc.’s typical product is a
multiuser system used in an industrial
environment; FORTH-Level 2 is their
first product aimed at the consumer
market.
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Of the four packages reviewed,
FORTH-Level 2 clearly has the best
documentation. Although all the ven-
dors recommend the book Starting
FORTH, by Leo Brodie (Prentice-
Hall, Englewood Cliffs, New Jersey,
1981), FORTH Technology is the
only one to include the book with
their package. This may be because
the book is in effect a FORTH, Inc.
manual, since that company directed
its writing and holds its copyright.

The FORTH-Level 2 manual is
clear and well written. It is bound in
a small three-ring binder that will fit
on most bookshelves. Labeled index
tabs divide the sections, which are or-
ganized with explanatory subhead-
ings. The appendices include both
the FORTH glossary (which is too
brief) and a listing of the source code
blocks, with their corresponding
shadow blocks on facing pages. The
comments in the blocks are helpful,
and the FORTH code is easy to fol-
low. The manual has both an index
and a detailed table of contents.

The command LOCATE supple-
ments the documentation. If you en-
ter LOCATE EXAMPLE the block in
which the command EXAMPLE is
defined will be listed and the line on
which the definition starts will be
highlighted. (This works only if EX-
AMPLE is in the dictionary, but not
in the precompiled nucleus.)

FORTH-Level 2 has excellent
sound support with two demonstra-
tion programs: one defines the musi-
cal scale in FORTH commands and
then plays several familiar melodies,
and the other translates text into In-
ternational Morse code, sounding the
code at the speed you designate. The
command BELL sounds a tone
briefly, as does BASIC’s BEEP. The
FORTH commands that perform
these functions are clearly defined
and well named, and users can
readily adapt them to their own
programs.

FORTH-Level 2 supports color but
only medium-resolution graphics.
The 40-column display mode is not
supported.

PC World

Function keys are handled in an el-
egantly simple manner: pressing the
function key <F3> is equivalent to
entering the FORTH command F3. If
you have defined F3, the command is
executed. If you have not defined
such a command, FORTH-Level 2
responds ‘F3 2. (It is easy to create
“empty” definitions, like “: F3 ;”
which do nothing except avoid the
error message.) Similar commands
are entered for <Ctrl>-<Fn>,
<Alt>-<Fn>, and <Shift>-<Fn>.

The function keys can issue com-
mands in this way because FORTH-
Level 2 does its own keyboard code
translation. This means that you
don’t have access to the normal key
input codes; for example, the 8 key
in the numeric keypad is always 8
while you are in FORTH (although it
functions as the <CursorUp> key in
the editor). The <NumLock> key
acts as another <Backspace> key.
For most uses, this arrangement will
work.

FORTH-Level 2 programs are lim-
ited to 64K, which perhaps reflects
Moore’s opinions that 8K is enough
for most applications, complex work
may require 32K, and 64K is essen-
tially infinite. Certainly FORTH
produces compact code; for large ap-
plications FORTH code can take up
less room than assembled code. It is
difficult to imagine applications that
would require more than 64K of pro-
gram space. FORTH-Level 2 does in-
clude commands that allow programs
to access memory beyond 64K for
data storage, though program in-
structions cannot reside there. The
FORTH /O techniques allow the
disks to be used as adjuncts to main
memory for arrays and data storage.
Thus FORTH-Level 2’s memory size
of 64K (like that of PC/FORTH and
MMSFORTH) will seldom seem
limiting.

Although FORTH-Level 2 uses
disks in the traditional FORTH for-
mat of 1K blocks, it also includes spe-
cial commands to read and write files
in PC-DOS format for DOS 1.00 and
1.10. (Commands for DOS 2.00 were
under development at this writing.)

FORTH-Level 2 is its own operat-
ing system. When it runs, PC-DOS
is not resident in the computer;
FORTH-Level 2 is completely inde-
pendent of PC-DOS. Indeed, the
package cannot reside on a PC-DOS-
formatted floppy or hard disk. Cur-
rently FORTH-Level 2 supports only
the Davong hard disk. Generalized
hard-disk support (including support
for the PC XT) is under development.

Multitasking capabilities are part
of the package. The print routine is
already a separate task, so the PC can
print while accepting keyed input for
another job.

Two editors are included with
FORTH-Level 2: a simple line editor
(described in Starting FORTH) and
a screen editor. The line editor is
loaded with FORTH; it doesn’t take

For large applications
FORTH code can take
up less room than as-
sembled code.

up much memory and is useful in
making small changes. The screen
editor can be loaded separately, or
you can make it a part of the
FORTH loaded on start-up. by fol-
lowing the instructions given in the
editor’s help screen. (One tenet of
FORTH philosophy, observed in all
four packages, is not to load exten-
sions until you have to, and then to
flush them out of memory as soon as
they are no longer needed. This ap-
proach stems from FORTH’s zealous
conservation of memory resources.)
The screen editor I tested had a
few bugs (I was working with a beta-
test version), and the screen display
did not box the text, so it was diffi-
cult to determine exactly where the
end of the line fell. The line editor,
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however, underscores the line being
edited on a monochrome monitor (or
inverts the colors on a color monitor)
so you can see clearly how much
room is left on the line.

FORTH-Level 2 includes a pack-
age-builder utility, which creates a
disk with a binary image of your
compiled program (not the source
code). This offers a reasonable level
of program security as well as mak-
ing the program load more quickly. If
the application package you develop
allows no access to the underlying
FORTH, including error messages,
you can build a package for sale or
trade without owing royalties or fees
to FORTH, Inc. The policy states
that you must submit the package to
FORTH, Inc. so they can verify that
it follows this restriction. If your
package does allow access to the un-
derlying FORTH, you must agree
with FORTH, Inc. on licensing and
royalties before releasing the package.

The strength of FORTH-Level 2 is
its clean, elegant, and simple design.
Users can easily understand how it
works and can modify the package to
suit most situations.

Problems

FORTH-Level 2 has some hair-trig-
ger responses. If you initialize a disk,
for example, the program doesn’t ask
you to confirm the command: it in-
stantly begins to initialize the disk in
drive B. But the commands are so
clearly written and well documented
that you can easily add a question
and a pause to the INITIALIZE
command.

Other weaknesses are evident. The
program lacks a keyboard input
buffer, so any keystrokes entered
while FORTH is loading blocks or
computing are lost. It is often frus-
trating to wait for the cursor to re-
appear, even when the wait is only
3 or 4 seconds. (All the other
FORTHs include a buffer to capture
and save keyed data until FORTH is
ready for it.)
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The memory-mapped display is
fast, but FORTH-Level 2’s implemen-
tation requires a program to deter-
mine whether the screen has room
for output. Sending large amounts of
output to the screen without appro-
priate carriage returns will result in
data being lost beyond the screen’s
boundaries. Although there is some
wraparound, from top to bottom and
right to left, the screen does not au-
tomatically scroll upward. And data
doesn’t always make it through the
wraparoud; if the output is a long se-
quence of numbers, part of the se-
quence will never appear on the
screen. FORTH-Level 2’s screen out-
put routines should behave better
than they doj it can be argued that
programs that dump more than a
screenful of data to the screen are not
well designed.

PC/FORTH

Laboratory Microsystems, creator of
PC/FORTH, produces custom soft-
ware for the industrial market; 90
percent of their products are for use
by researchers and electrical en-
gineers—the primary PC/FORTH
market. Laboratory Microsystems
has been working on FORTH-related
products since 1980, and PC/FORTH
was first released in March 1982.

The program’s documentation is
adequate at best. Sometimes informa-
tion is presented out of sequence, so
if you are stumped at any point, keep
reading—the missing links may ap-
pear later. The manual comes in a 10-
by 12-inch three-ring binder that is
too tall for most bookshelves. (It will
soon be produced in a smaller size,
however.) Neither dividers nor an in-
dex is provided.

The documentation is aimed at the
technically knowledgeable reader and
makes few allowances for the novice.
If you are comfortable with the hard-
ware innards of your PC and have

Timing Tests

Each of the packages reviewed
in “Four FORTHs” was timed
using the PC’s internal clock (the
results are shown in Table 1).
The empty loop, add, subtract,
multiply, and divide tests were
30,000 iterations of a loop doing
the indicated operation.

The read test simply read 100
consecutive blocks of 1K charac-
ters each from the disk, and the
read/write test did the same,
writing each block back to the
disk as soon as it had been read.
(Although these blocks were ac-
cessed sequentially, FORTH
provides direct access to any
block.)

The test PRIMES measured
the time required to compute
and display all prime numbers
less than 1000. The test was
named PRIMES for each
FORTH package, though
both FORTH-Level 2 and
MMSFORTH use only the first
3 characters of a name. Listed
below the execution time in
Table 1 is the number of bytes
that a particular package’s com-
piled version of PRIMES oc-
cupies in its FORTH dictionary.
When the command definition
straddled a 64K boundary in
PC/FORTH +, it required 138
bytes. The FORTH and the
BASIC versions of PRIMES are
displayed in Listings 1 and 2.

In FORTH, the word DO gets
two numbers from the stack and
uses them as the start and finish
values for its loop. The current
index value is then placed on the
RETURN stack (FORTH’s
other stack). The FORTH word
I copies the current index value
from the RETURN stack. This
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will always be the index value of
the loop the program is cur-
rently within. The FORTH
word | does the same thing as
the word I, except that | obtains
the current index value of the
DO...LOOP that is nested
around the currently executing
DO...LOOP and places that
value onto the stack.

In the FORTH version of
PRIMES, each iteration of the
outer DO...LOOP (from 1 to
1000) places a 1 on the stack and
then proceeds with the inner DO
...LOOP. The inner loop checks
whether any of its indices (from
2 to 500) will divide the current
outer loop index. If so, the 1 on
the stack is dropped and re-
placed by a 0. When the inner
loop is finished the program’s
last IF... THEN tests the value
on the stack. A value of 1 indi-
cates that the current index
value of the current loop (the
outer loop) is prime, and the
FORTH word . displays the in-
dex value on the screen.

The BASIC version of
PRIMES was written to match
the functions of the FORTH
routine. The function of
FORTH’s DO...LOOP cycle is
mimicked in BASIC by the FOR
...NEXT loop. For each itera-
tion of the outer FOR...NEXT
loop (from 1 to 1000), the
BASIC version of PRIMES
checks whether any of the inner
FOR...NEXT loop indices
(from 2 to 500) will divide the
current outer loop index. If none
will, the outer loop index is
prime (or 1) and is displayed.

llIIIlIIlIIlIllIllllIlllllllIlllllllIlllllllIlllllIlllIlllIlIIllIIlIIIIIllIlIIIllllIlllllllllllllllllllllllllll

PC World

( A program to find and print all primes < 1001 )

¢ START 0 0 0 SET-TIME ;

’

: PRIMES  CR START
1001 1 DO 1

LOOP
TIME ;

501 2 DO JI>
J I MOD 0=
AND IF DROP 0 LEAVE THEN
J I = IF LEAVE THEN
LOOP
IF I . CR THEN

Listing 1: PRIMES, FORTH version

20 DEFINT A-Z
30 TIME$="00:00:00"
40 FOR J=1 TO 1000

50 K=1

60 FOR I=2 TO 500

70 IF J>I AND J MOD I=0 THEN K=0:I=500
80 IF J=I THEN I=500

90 NEXT I

100 IF K THEN PRINT J

110 NEXT J

120 PRINT TIME$

10 REM A PROGRAM TO FIND AND PRINT ALL PRIMES < 1001

Listing 2: PRIMES.BAS, BASIC version
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(

FORTH-Level 2 PC/FORTH PC/FORTH+ MMSFORTH 2.2 FORTH-32  FORTH-32 BASIC
WORD mode LONG mode

Emprty 1.0 1.0 1.9 1.0 193 2.0 37
Add 23 22 3.8 22 3.9 4.8 114
Subtract 2:3 2:2 3.8 22 3.9 4.8 115
Multiply 3.1 3.0 18.5 3.0 5.0 10.1 111
Divide 3.4 3.3 18.5 3.3 5.1 30.5 109
Read/Write 37.2 % 39.8 40.4 47.8 232 23.3 120
Read 14.8 19.9 20.0 8.0 2().2 20.3 40
PRIMES 26.1 2532 91.9 26.9 61.6 122.8 551
(Bytes) (88) (101) (98) (91) (191) (103) s
All values are time in seconds except the last line, which is the number of bytes occupied by PRIMES.

Table 1: Timing test results and size of PRIMES

done some assembly language pro-
gramming on the 8088 or 8086 pro-
cessor, the technical information will
be useful rather than intimidating.
But you will find it hard to locate in-
formation in the poorly organized
manual.

PC/FORTH includes the command
BEEP, which produces a sound, and
one of the demonstration programs
plays a bugle call. Color graphics are
supported with a few commands to
place dots and generate lines, but for
serious work you will need the color
graphics extension package ($100).
Forty-column display is supported.

PC/FORTH uses the function keys
(for example, in the screen editor)
but provides no easy way for you
to assign functions to them; it has
nothing like FORTH-Level 2’s Fn
commands.

Like FORTH-32, PC/FORTH op-
erates under PC-DOS. The FORTH
program is a command file, and the
blocks that FORTH uses reside in
another PC-DOS file with the exten-
sion .SCR (for screen, a synonym for
block). When you are in PC/FORTH,
you can read and write these blocks
just as in a normal FORTH, but you
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can’t know exactly how much room
you have (since the disk may contain
other files). Thus when you attempt
to write a block, you may get a ‘no

more room on disk” message.

In traditional FORTH this prob-
lem does not arise since each block is
in a fixed location on the disk and
you know exactly how many blocks
you have. With PC/FORTH you have
the advantage of being able to main-
tain separate files for different collec-
tions of blocks. This enables you to
put different applications or pro-
grams on the same disk. But from
within PC/FORTH you never know
whether you have a little or a lot of
room left.

PC/FORTH programs, like those
of FORTH-Level 2, are limited to
64K (but to have that much room
you must have more than 64K in-
stalled, since PC-DOS occupies some
of the available memory). PC/
FORTH includes instructions to ac-
cess memory beyond 64K for data
storage, arrays, and the like.

Laboratory Microsystems also sells
PC/FORTH +, which uses an ex-
panded instruction format to enable
programs to occupy memory beyond
the 64K limit. When you buy PC/
FORTH + you also get PC/FORTH;
and if you have bought PC/FORTH,
you receive a $100 credit toward the
purchase of PC/FORTH +.

The expanded instruction format
means that the normal FORTH cells,
which are 16 bits wide (and handle
addresses up to 64K), become 32 bits
wide to accommodate larger ad-
dresses. This provides a greater range
for “single-precision™ integer arith-
metic but means that internal op-
erations are slowed because all in-
structions that formerly brought in 2
bytes now must bring in 4. The tim-
ing test results (Table 1) show the re-
duction in processing speed.

Before opting for the greater ad-
dress space be sure you need it.
FORTH programs are extremely
compact, and you can write your
programs so that only a portion of a
program is in memory at any one
time.

PC/FORTH and PC/FORTH + are
essentially the same program, except
for the difference in the addressing
techniques and changes in the dic-
tionary structure to accommodate
the longer addresses. Neither pro-
gram has any compatibility problems
with PC-DOS. PC/FORTH files can
be on a floppy or hard disk with PC-
DOS files and can be operated under
DOS 1.00, 1.10, or 2.00. The FORTH
programs can also read normal PC-
DOS files through a special set of
commands included with each
package.
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the run-time module if FORTH is
“sealed off” from the end user. This
is done by making the package self-
booting and by controlling the abort
routines through a procedure de-
scribed in the manual. Thus, PC/
FORTH is exceptionally friendly to
the software developer.

Note, however, that this capability
does not give you a compiled version
of your program; the disks you dis-
tribute will contain screen files with
your source code in them, to be com-
piled as the blocks are loaded. Thus
you have minimal security. A better
approach would be to distribute only
precompiled FORTH, which is not
only more secure but loads faster.

The strengths of PC/FORTH are
its speed, its friendly relationship
with the PC-DOS operating system,
and the range of add-on packages
available. As previously noted, PC/
FORTH does not observe the 79
Standards, but the next release (Ver-
sion 2.0) will adhere to the 83
Standards.

One problem [ encountered was
the amount of discipline needed in
signing off. When you are done using
PC/FORTH, you must execute the
command BYE to exit to DOS, and
you must have the same disk that you
started with in the drive. Otherwise
the original disk may be left in an in-
determinate and unusable state, and
if the contents of any updated disk
buffers intended for the original are
written back to the disk currently in
the drive, information on this disk
will be lost.

MMSFORTH

Miller Microcomputer Services
(MMS) has been in business since
1977, and the first version of
MMSFORTH (for the TRS-80
Model 1) was available in 1979. The
PC version, expanded with special
capabilities for the PC, first came out
in July 1982. MMS focuses equally
on developing custom software and
selling, supporting, and refining
MMSFORTH and related software
packages.

MMSFORTH’s documentation
reflects its history. The manual ob-
viously is a quick rewrite of the
TRS-80 manual, with instructions for
the TRS-80 and the IBM PC inter-
mixed. It seems to have been not so
much written as accumulated, with
information inserted from time to
time wherever it seemed to fit. The
explanations often show haste or
weariness; some amount to “Here’s a
list of the commands; look them up
in the glossary.”

You don’t get the key parts of the
manual (including the glossary)
when you buy the software. They are
mailed to you only after MMS re-
ceives your license agreement. The
sign-on screen and the manual itself
bristle with warnings not to make
any unauthorized copies. (None of
the packages I discuss is copy-
protected.)

The manual lacks dividers and an
index and in general is not up to the
standards set by the software. It is
bound in a full-sized three-ring
binder too tall for most bookshelves.

The manual includes a tutorial ex-
amination of three sample programs,
although one is explained only for
the TRS-80. IBM users are referred
to an unspecified block on the disk.

The source code on the screen is
compact, much of it in assembler. A
lot of tricky programming is evident,
and a novice would be well advised
not to tinker with the definitions un-
til he or she can understand them
(and thus is no longer a novice).

MMS offers telephone support and
also publishes a newsletter about
fixes, interesting applications, and
MMS products. The schedule is bi-
monthly, but gaps between issues are
often much longer.

Sound is barely implemented. The
dictionary includes no sound-generat-
ing words, but some of the demon-
stration programs produce sound,
and you can analyze their formula-
tions as a start for your own defini-
tions. (The collection of demon-
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MMSFORTH includes good demon-
stration programs and useful options,
and the additional utility package is
reasonably priced at $40.

MMSFORTH’s weaknesses are
poor documentation and the lack of
an inexpensive channel to make your
programs available to others. The
weak documentation is a particularly
serious flaw because the source code,
written for speed rather than instruc-
tion, is difficult to read and under-
stand.

FORTH-32

Quest Research, in business since
July 1982, released FORTH-32 in
March 1983. Version 1 was sup-
planted by Version 2 in July 1983.
The professional staff of Quest Re-
search previously did defense work
on the United States ballistic missile
system; future projects include a
comprehensive office automation
system.

FORTH-32 is the youngest of the
packages being reviewed, but in some
ways it is the most ambitious. Quest
Research’s staff has a background in
minicomputers and has tried to bring
minicomputer power to FORTH-32.
Its programs are not limited to 64K;
as in PC/FORTH, they may occupy
all the PC’s memory space. (“32” re-
fers to the 32-bit-wide address struc-
tures used to make such programs
possible.) The package supports light
pens, joysticks, and disks in three
formats: regular PC-DOS format,
FORTH blocks kept in PC-DOS files
(like PC/FORTH), and the traditional
FORTH format (like FORTH-Level 2
and MMSFORTH). FORTH-32 also
provides a 16-bit instruction set,
which can be used for programs that
reside within 64K, and includes a
helpful and sophisticated debug-
ging aid.

The documentation is well pack-
aged; it comes in a short, three-ring,
boxed binder. The contents are less
pleasing, however, for they include a
formidable amount of technical detail
presented in rigorous, uncompromis-
ing fashion. The author clearly wants

PC World

the reader to understand precisely
how FORTH-32 works, and you
need the information to exercise
some of the package’s options. The
writing has no fat and no slack, just
hard-driving technical detail. One
longs for a bit of white space or a
touch of humor.

The manual’s organization is logi-
cal to a fault; readers are expected to
study 118 pages of detailed technical
description before learning how
to boot up the disk and get into
FORTH. It makes sense to want
readers to be fully informed before
they try to use the system, but Quest
Research should realize how eager
most users are to fire up their new
systems and see what they can do.

The glossary is in the middle of the
book, followed by chapters on the
editor, the graphics, the decompiler,
the debugger, and the assembler. An
index is included, but there are no di-
viders. Overall, I rate the documenta-
tion as accurate and complete, but
not user-friendly.

Sound; color; and low-, medium-,
and high-resolution graphics are sup-
ported. The sound command lets you
specify both frequency and duration.
In addition, FORTH-32 supports 40-
column display.

No special routines exist to handle
the function keys or make it easy to
assign functions to them, but it is
simple to assign a special routine to
<Ctrl>-C. This seems to be a step
backward.

The screen discipline is good, like
that of MMSFORTH; output wraps
around by itself and scrolls up. Press-
ing <Ctrl>-<NumLock> pauses the
display before it scrolls past the top
of the screen.

The FORTH-32 programs can oc-
cupy all the PC’s memory space, but
this requires complex maneuvers.
FORTH-32 has two operating
modes, LONG (32-bit) and WORD
(16-bit). You use the command

% LONG to enter the LONG mode
and % WORD to enter the WORD
mode. Separate commands can be
created for each mode, but under sig-
nificant restrictions; a WORD com-
mand cannot be created unless there
is already a LONG command with
the same name, and the WORD com-
mand must be created immediately
after its LONG twin.

The problem with this approach is
its overhead. One overhead cost is the
significant increase in time required
to perform many operations (see
Table 1). Other costs are paid by the
programmer, who must type in a
LONG definition for every WORD
definition created. (The WORD
mode version of the timing test
PRIMES is almost twice the size of
the LONG mode version.)

The programmer can include the
mode-change command % WORD
inside a LONG command, and the
LONG (32-bit) command will then
execute in WORD (16-bit) mode. The
programmer gets the speed benefits
of the WORD mode without having
to type in a separate WORD com-
mand. Overall, however, PC/
FORTH + s approach is much easier
on the programmer.

FORTH-32’s prompt differs from
the traditional FORTH response of
“ok” at the end of a line, followed by
the cursor returning to the begin-
ning of a new line for a command.
FORTH-32’s prompt is L> (or W>,
depending on which mode you’re in)
at the beginning of the line, and the
command is entered immediately
after the prompt with no intervening
space.

The FORTH commands (called
words in the FORTH community)
are called verbs in FORTH-32, since
word has been used by the WORD
mode. Verb is more descriptive than
word, but takes some getting used to.

As mentioned earlier, FORTH-32
works with disks in all formats. Since
it operates under PC-DOS (as a com-
mand file), it fits comfortably into the
normal PC-DOS environment.
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Thoughtware Is The Future.

It’s a new way to learn, a
logical and innovative approach
to management training. It will
revolutionize management train-
ing now, and in the future.

Thoughtware utilizes the
latest research in management
development from leaders in
the field, and has been tested
nationally. The benefits of
Thoughtware’s computer-based
Learning Programs are
enormous.

Educationally, Thoughtware
is self-paced and continuously
interactive. Real situations are
simulated. The animation and
color graphics motivate and hold
your interest. Skills are practiced
until they’re mastered. There’s
consistent quality of instruction
and increased training effective-
ness. And even the capability
to test yourself.

Economically, Thoughtware
reduces training time and cuts
the cost of training dramatically.
And the more it is used by you
and those who work with you,
the more cost-effective it
becomes. It also eliminates
travel, living and instructor costs.

Operationally, training fits
the schedule of the student, not
the trainer, thus facilitating
increased usage. There’s minimal
job interruption as training can
take place on or off site, during
or after regular hours.

Other Thoughtware Programs

include:

1.2 Evaluating Organizational
Effectiveness

2.1 Leading Effectively

2.2 Motivating To Achieve
Results

2.3 Defining Goals And
Objectives

Become a better manager by
visiting your local computer
dealer or call us at our toll-free
number, 1-800-THT-WARE,
or write:

Thoughtware Inc.
Suite D, 2699 So. Bayshore Dr.
Coconut Grove, Florida 33133.

Review

(b

The package does not automati-
cally add blocks as needed to a PC-
DOS screen file, unlike PC/FORTH.
FORTH-32 requires you to use the
command ADD-SCREEN. Before |
could do the read/write benchmark, I
used a loop to add 100 screens. It
took 125.7 seconds.

No initialization of FORTH-32 is
required beyond making a backup
copy and putting the DOS system on
the disk. (The vendor said that the
copy-protection of Version 1.0 caused
so many problems that it was aban-
doned, so Version 2.0 is not copy-
protected.) However, you can change
some of the boot-up literals and de-
fault values by using an installation
program that enables you to enter
new hexadecimal values for some of
the literals. Entries are edited for
validity.

FORTH-32 includes Extender, a
program that will copy to disk a file
containing the current memory im-
age of FORTH-32, including any
commands you have compiled into
memory during the session. You can
also include any utility package, such
as the editor. When you execute Ex-
tender, you give the name (with the
extension .EXE) of the file to be cre-
ated. This file can then be executed,
and will consist of FORTH-32 plus
your modifications or additions. Be-
cause Extender copies a memory im-
age, the additions to FORTH-32,
which are already compiled, load
faster than if they had to be compiled
from source code.

The vendor points out that this
speed can be useful in developing a
large project: when you have com-
pleted a substantial part of the
work, use Extender to create PROJ-
ECT.EXE. Then your new com-
mands will already be resident in
FORTH (in the file PROJECT.EXE),
available for use in defining the re-
maining commands for the project.
(However, the Extender should not
be used as a substitute for the pack-
age-builder utility.)

The screen editor is useful but
cumbersome. Loading the color ver-
sion takes more than 40 seconds, but
you can use Extender to make the ed-
itor resident in a copy of FORTH-32.
The editor boxes text and provides a
pad line, though the display is crude
compared to that of MMSFORTH.
The display is constructed using only
printable characters so that you can
make a printout of the edit display.

Text crowded off the end of the
line by insertions will return when
you make deletions if the cursor has
not left the line. This is particularly
helpful because the editor operates in
the insert mode at all times—it has
no replace mode. The <Ins> and
<Del> keys insert and delete lines,
not characters, so you may have to
modify habits you picked up from
other programs.

To page up or down, you use
<Shift>-<F1> and <Shift>-<F2>
instead of <PgUp> and <PgDn>,
which merely move the cursor to the
beginning or end of the text on the
screen. <PgUp> and <PgDn> are
used to go to adjacent screens in the
editors of the other vendors; some of
the editors use <PgUp> to go to a
screen with the next higher number
(the next screen on the disk) while
others use <PgUp> to go to the
screen with the next lower number
(the preceding screen).

A separate package-builder utility
is available for $50. If you wish to
distribute any packages you make,
you must pay a one-time fee of $500.
No additional royalties or other pay-
ments are required. The package
builder was being revised while 1
wrote this review and was not tested.

FORTH-32’s strengths are its rich
variety of options and extensions and
the fact that programs you write can
inhabit all available memory. Its
weaknesses are the price one pays for
such capabilities: a marked increase
in the complexity of FORTH’s struc-
ture, a more cumbersome set of pro-
cedures for programmers to follow,
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ALL MAIL: Conroy-LaPointe, Inc., P.O. Box 23068, Portland, OR 97223

SHOWROOMS AT: PORTLAND, OR or SEATTLE, WA - BOTH OPEN M-SAT 10-5

HARDWARE for APPLE II+ /Tle

SOFTWARE for APPLE II + /IIe
| BUSINESS ]

LIST  OUR Stoneware, DB Master Version 4.0 § 3% : Zzlg
PRSI  Applied Soft Tech., VersaFomn S 389 § 259 08 Utiity Lor I} 1
APPLE lle, 128K, 80 COLUMN Artsci, Magic Window 11 S 150§ 88 Sub Logic, Flhgh( Simug?otwﬁsw g sgg : dg?
APPLE lle, STARTER SYSTEM BY APPLE (Sya A) Magic Combo(Wind,Mail 8Words) $ 225 § 149 System Plus, GLA/P, & AR 3Pak  § 995 § 555
64K and 80 column * Ashton-Tate, dBase Il (ReqCP/M80) S 700 § 385 T v ' $ 150 § 99
Disk 1 with controller Friday (Requires CP/M 80) $ 295 § 199 WgP“/P°9° —
Apple Monitor CALL BPI Systems, GAARAP.PROINV, ea. S 395 § 269 V"\'I. oo e 950 3168
APPLE lle STARTER SYSTEM BY * Broderbund, Bank Street Writer S 70 8 47 V'S: wge (Il $ 250 § 179
CONROY-LA POINTE (SYSTEM B) Continental, GLARAPor PReach ~ § 250 § 165 e uv“l'a'D‘Wdex o S
128K and 80 column B Home Accountant S 758 49 Blifeor Visiex,
1 Micro-Sci Drive with controler FCM $ 100 § 69 OTHER BRANDS AND PROGRAMS IN STOCK. CALL.
Filer, Utiity and Apple DOS 3.3 Diskette Dow Jones, Market Analyzer § 350 § 215 —
Zenith 12" Green Monitor Market Manager $ 300 § 23 Bea ,ch 08 2
RF Modulator (for color TV) Market Microscope $ 700 § 525 0 Dobie-Tale s 38§ %
Game Paddies * ALS, Smartemn Il (+ or e Fox & Geller, Quickcode (for dBasell) $ 295 § 185
(Game w/color graphics and sound * c‘;smx 80 col. +5(4K RA)M(IIe)1yr wly. dGraph (for dBase 1) $ 295 § 185 B)Bpseisa%s;;ﬂg'qummeanegn g % : ;g
50 Blank Generk Diskettes CALL | videx, VideoTemm 80 col. (+ or e) dUtility (for dBase I1) § 99 § 66 Tip Disk #1 ¥ s 208 15
LIMITED WARRANTY: is 100% Parts & Labor for 90 days by us. * UltraTerm (+ or e) Hayden, Pie Writer (Specify 80 col. bd) $ 150 § 99 Pronto DOSS s 08§ 20
Soft Video Switch (I1+) * Howard Soft, ReaIPErs(ateAnaIyzerll $195 § 129 Alpha Plot S 408 21
hancer Tax Preparer, 1984 2! 185
DISK DRIVES Enmcnon é'!r(l‘;:TI’H) 39 2 LJK, Letter Perfect wl:/\pall Merge ? Igg : 99 *cm%gﬂ‘mr“‘;(lg'crgii?a&um' g ?‘g : :I’g
ANOEX Amdisk |, 3" Micro-Floppy, 143K § 299 § 149 We Have Full Videx NEOU toas%oﬂ m:ggf;if‘l,TXf«agggglllkeepe«<cr’/M) g ?gg : ﬁg E""*“Gfa‘;hf“-""{"”“"" BASIC 2 153 : ug
CENTRAL PT., Filer, Uil & Apple D0S § 20 § 15 MISCE L Micro Pro, (all require Z80-CP/M Card) H::"TenniﬁwSMorMMm) $100 § 65
* CEl L PT., Filer, Util. & Apple ALS, The CP/M Card V3.0 (+ or e) $ 399 *  WordStar w/Applicard &CP/M SPECIAL § 495 § 325 ilnson,'GraFORTH byi‘aul Ot $ 758 59
Z-Card (+ ore) $ 169 WordStar™ + Training Manual SPECIAL § 495 § 239 Microsofl A LD.S 125 8 85
*A2, 143K Disk Drive $ 479 § 230 ASTAR, RF Modulator, lo use TV ] MailMerge™ SPECIAL § 250 § 129 Fortran 80 $ 195 § 135
Moo 1K iaobKove S a6 § 429 | * CCS, Seril Inteface 7710A (Set BAUD) § 150 SpelStar™ SPECIAL § 250 § 129 COMPLETE MICROSOFT LINE IN STOCK
y Chalkboard, Power Pad $ 100 % WordStar Professional, 4 Pak SPECIAL $ 895 § 429 ¥ ooni
MICRO-SCI A2 Controller Card $100 § 79 Eastslde, Wild Card (copier, 11+ only) s 10 g * Omega, Locksmith (bit copier) Ver5.0 $100 § 75
% A40. 160K, Drive $ 449 $ 299 astside, W‘IdCad;op a4 40’1) $ih Microsoft, Multi-Plan(CP/M/Apple DOS)  § 250 § 169 Penguin, Complete Graphics Systemll  § 70 § 53
*A70, 286K Drive $ 509 § 299 w‘mcmd PI(OO:) SN * Osborne/C.P. Soft, (Disk and Book)(Stat., Bus. & Math) Graphics Magician 60 § 41
A40 A70 Controller $100 8 19 " ld Lard Fius (copier, -+ or Some Common Basic Programs(75ea.) § 100 § 49 Phoenix, Zoom Grafix S 408 M
ensington, System Saver $ Practical Basic Programs(40 ea.) $100 § 48 Qualtty, Bag of Tricks $ 408 N
Koy Tronkc, Koad keyoosrd (i) 8 Peachtree, Requies CP/M & MBasic, 64K Utilico, Essential Data Duplicator IS 80 § 43
Koala, Touch Tablet w/Micro lllustrator ~ § Series 40 GL & AR & AP, all 3 $ 395 § 239
1/2 HIGH ALPS. A40, Belt Dnve, 163K S 299 § 199 Kraf, Joystick (Ap I1/11+) $ Perfect, Perfect Wiiter S 349 § 219 HOME & EDUCATIONAL
Lo LR S R 2 "Paddle(Ap Il/11+) $ Perfoct Wiiter/Speller-2pak S 399 § 249 Beagle Bros., Beagle Bag 0§ 2
TEAC, T80, Dauble Sided, M&R,Sup R fan (+ or e) $ Perfect Filer or Perfect Calc. ea.  $ 249 § 149 Broderbund, Choplifter A s %
Controller Card by ComX $ 108 59 | Microsoh, 280 Softcard (+ ore) $ Perfect Wiiter/Spellr/ Arcade Machine $ 60§ 40
ggg go:tcarg msm%orke()”ﬂ g Filer/Calc(4) S 969 § 499 Lode Runner S 3§ 25
oftcar ac Pearisoft, Personal Peart S 295 § 195 Apple Panic S NS 2
Rana |Gz, 1008, 0Tk e 280 Softcard Prem. Pack(lle) § Quark, Word Juggler & Lexicheck (Ile) 189 § 138 BudgeCo., Pinball Constr. Set S 08 7
EAle 2, 325.(-120’1‘” k 2 g‘;g e MicroTek, Dumping 64, Bufer s Lexicheck lle (use widuggler) 149 § 89 | Continental, Home Accountant s 758 49
"= E!wgv“"e-' L S qas § gg | * OrangeMicro, Grappler Plus(eor+) Sensible, Sen. Speller, speciy 80col Bd. $ 125 § 85 Datasoft, Aztec or Zaxxon, each S 408 7
Elite Control I;B:(, Betgieafﬁoe:rdngv?z?(lev Plus g Bookends $125 § 85 Edu-Ware, (Large Inventory) call
uttered Grappler Plus, Sierra/On-Line, ScreenWiiter Pro, 2 Pak $ 200 § 135 Hayden, Sargon If (Chess) $ BS§ AN
RAM EXPANSION Paymar, Lower Case Chip (II+) s ScreenWiter I $ 130 § 89 11T (Chess) S 508 A
* PCPI, Appli-Card, 14 features ~ 6Mhz ~ § The DictionaryNEW!  § 100 § 69 Infocom, Zork |ILIl, or Starcross, each  § 40 § 27
* ALS, ADD Ram (II+) 16K $100 § 59 128K RAM Ext. w/Applidisk, 6MH Gen. Manager (INEW! $ 230 § 155 Koala, Full line in stock, CALL Call
* ComX,80 col. +64K RAM. RH Electronics, Super Fan Il $ Homeword $ 508 34 Learning Co., (Large Inventory) Call
for lle, 1 Yr. Wty § 199 § 99 [ Titan/Saturn, Accelerator Il $ * Silicon Valley, Word Handler S 60 § 39 Micro Lab, Miner 2049r $ 408 2
* ComX,RAM Card, 1Yr. Wty. (II+)16K  § 179 § 39 Transend/SSM, AlOIl, Seral/Para I/F § * List Handler $ 50 8 36 Monogram, Dollars and Cents $ 100 § 69
* Microsoft, RAM Card (II+) 16K 5 100 § 69 TG Products, Game Paddles (II+) * Handler Pak (Word, List & Spell) ~ $ 130 § 89 gh/Lightning, S 48 21
* Than/Saturn RAM Card (11+) - 32K $ 249 § 169 Joystick (Il+) Software Publishing, PFS: File $ 125 § 84 Sierra/On-Line, Ulima If S 60 8 40
RAM Card (I1+) 64K § 425 § 209 Videx, PSIO I/F Card (specily + or e) PFS:Report  $ 125 § 84 Sir-Tech, Wizardry $ 5 § 3
RAM Card (II+) 128K  § 599 § 399 WICO, Mouse. Complete PFS: Graph $ 125 § B84 Spinnaker, Kindercomp (others instock) § 30 § 20
LIST  OUR AND
OVERSTOCK SPECIALS DISKETTES ust on |[MODEMS AN ESSORIES  PRKE : | PRINTERS At2essonies UST R
RICE  PRKE | ANCHOR, Si PCEL e
, Signalman MK 1 (RS232)  § 99 § 75
WHILE THEY LAST BROWN DISK Signalman Mark XII $ 399 § 269 DOT MATRIX PRINTERS:
LIST  OUR 10 ea., Pulse |, DS/DD, 48TPI S 458 32 | HAYES, IBM-PC Smartmodem 12008 § 509 § 439 EPSON, RX80 $ 209
PRICF  PRICE 10 ea., Pulse II, DS/QD, 96TPI $ 608 45 IBM-PC Smartcom Il Software  $ 119 § 89 $699 Ol
CORVUS 6Meg 52095 $1485 |  CDC, 100 ea SS/DD, 40T (Apple, IBM)  § 550 § 179 Stack Chvonograph (RS-232)  § 249 § 189 FX100 $ 895 ol
11Meg $2750 $2195 10a SS/DD, 40T (Apple, IBM) S 55 § 19 Stack Smartmodem 300(RS-232) S 289 § 225 MX100F/T, 80cps, w/Graftrax+ $ 995 § 599
Drives Ars Without Intarfaces 20 Meg $3750 $2895 100 ea DS/0D, 40T (IBM, H/P) ~ § 750 § 295 Smartmodem 1200 (RS-232) ~ $ 699 § 535 Apple Il Graphics Dump $ 158 4
1BM-PC Interface Manual, S/W8Cable kit § 300 § 249 1062 DS/DD, 40T (IBM.H/P)  § 75 § 35 Micromodem 100 (S-100bus) ~ $ 399 § 275 LEADING EDGE, Gorilla Banana $ 250 § 209
1BM-PC Omni Transporter, 4 Pak SPECIAL $1895 §1395 DYSAN, 10¢ea SS/SD (Apple).etc) 69 § 39 Micromodem lle w/Smartcom ~ § 329 § 239 MANNESMANN 160L, 80 col. 160cps  § 798 § 578
Apple Interface, Manual, S/W & Cable kit $ 300 § 249 10ea DS/DD 48T(IBMH/Petc) § 89 § 49 | IBM-PC to Modem Cable $ 98 2 TALLY, 180,132 col, 160cps $1098 § 778
« CCS,Serial Interface 7710A (Set Bawd)  § 150 § 99 MAXELL, 10 each, MD1, SS/DD S 5 § 20 | NOVATION Soirt. 80,col 80cps  § 399 § %
* ComX 16K RAMCard, 1 Yr Wly. for I+ S 179 § 38 10 each, MD2, DS/0D S 758 % IBM-PC Access 1-2:3 Package $ 505 § 445 NEC, PC-8023A, Fr,120ms.8|0m| para ﬁ 3
* GomX. 80 col. +64K RAM VERBATIM, 10¢a MD52501,SSSD  § 49 § 25 Applecat || Modem, 300 BAUD S 389 § 269 Pc?ozs 120cps, mﬁ paa  $ 895 § 113
forIle, 1 Yr. Wiy 5199 § 99 10 ea MD34, DS DD § 84§ 45 212 Apple Cat, 1200 BAUD §$ 725 § 550 Cable, 8023/8025 to IBM-PC $ 5 8
Silicon Valley, List Handler $ 508 3 GENERIK™ DISKETTES—AS LOW AS $1 Cat $ 189 § 139 OKIDATA, 82A, ngwllmeps para. g %g Call
Word Handler $ 60 § 33 | WiJackets, no labels, top quality. 90 day limited wamanty by us. J-Cat S 149 § 104 83A, 132 col., 120 cps, para. Cal
Handler Pak (Word, List & Spell)  $ 130 § 89 D s TS P 212 Auto Cat $ 695 § 579 92.80col, 160cps, para.  § 599 Cal
; 106 55(50. 35 Irac (oot Al 16 a2 81T Smart Cat 103/212 $ 595 § 416 93,136 col, 160 cps, para.  § 999 Cal
* Videx, Videotern, 80 column card for lI+  § 345 § 229 100 ea S, D, 35 Track (Apple, Atari) § 415 § 130
TRANSEND/SSM, 2350?mek350qspam $2695 Gl
1900.62 55, S0, 35 Trate [AoniwAtar) /54100 §, 890 Transend 1 for Apple I S 898 69 2410P Pacemark 50cpspera. $2995  Ca
MISCELLANEOUS 1053 DS/DD. ASTE (15 HIPL g 8 0 A28 ModenCard for the Apple I $29 5250 |  ORANGE MICRO,Gapplrs. tor Apple S 165 § 119
100 a DS, DD, 48TPI (IBM.H/P) $ 626 $ 170 %5 § 55 PRACTICAL, Moobfi I-Line 64K Pra. § 349 § 250
Electronic Protection, Lemon $ 808 4 1000 ¢a DS, 0D, 48TPI (IBM, H/P)  $6260 $1400 jroostoen 1200 BN " Mo e 64K S $ 340 § 250
Lime S %S 60 SOFTWARE. SEE APPLE OR IBM UTILITY SOFTWARE SECTIONS QUADRAM, O ol =
Peach S % 8§ 66
TERMINALS AND * :
Orange $140 § 95 ORASSLE, MONlTOR ACCESSORIES smm,ﬁ?o?)? :g.fm_ax $ 499 § 289
Kensington, PC Saver™ Line Cord w/filter § 50 § 39 GUARANTEE e * AMDEK, 12* Green, #300G $ 200 § 135 GerrﬁnilS"X'IZOqas'ZSK S 549 § 438
NetworX, Wiretree, 4 outlet, w/filtersuge § 70 § 49 ONDENERES woRD /) A 12" Amber, #300A $ 210 $ 149 IBM-PCloEpsonérStarMiémnimCab!e $ 608 35
7 * 12" Amber, #310A for IBM-PC $ 230 $ 169 AppleSg 1/F and Cable
NEE G Gomier PCRDIA1EK(E4K) $ 799§ 639 0 ¢ GENER'KTM * 13" Color I, Composite $ 379 § 280 or Epson or Getmini $ 958 50
Data Recorder, PCB28 $1s 8 8 * 13" Color II, RGB, Hi Res §529 $ 439 | LETTER QUALITV DAISY WHEEL PRINTERS:
Printer, PCB221A, Wmlwc § 170 § 148 DVM, Color Il or lll to Apple Il [/F ~ $ 199 § 175 JUKI, 6100, 17¢ps. 80 col., Parallel $ 509 § 469
DISKE ' ' Es 13", Color IV, RGB, 720Hx400V Call NEC, 15L0. 14cps, Paraw/TF, 101col  § 695 § 525
ﬁ H/P 12C. Calculator $120 8§ 9 000 3 NEC, 12" Green, Model 1260MA $ 150 § 109 3500, 31cps. Para.w/TF, 1320l $1335 § 985
ﬁ ;11/5 )(11((:;élgt?llac(uolram R g 332 : z;g Each at 1000 quantity. 12° Green, Model 1201MA $ 199 : lgg * TTX, 1014, 13cps, Para &Ser., Pin&Fric.  $ 649 § 489
4 12" Amber, Model 1205MA $210 §1 SUPPLIES: Tractor Feed , Ribbons, Daisy Wheels,
AELE S R A CE U SSSD $1.00Each 12" Color,RGB 1216 FA(IBMSNEC-PC) § 599 § 449 fovel e
. Calc., wi2. 12" Color, Composite, 1215A(Apple) ~ $ 399 § 209
DSDD $1.40Each |, poiceron noarirs e ¢ 1o § | PLOTT ERS, - iz e
lorlheATARl ,, RGB Hi Res, SR-12 $ 799 Call AMDEK, DXY-100, 10" x 14", Para $ 749 § 599
A RANA 1000 Drive, 320K S 449 8 369 [ oy 03ty Srogy Nescioona ). V32 ol () ATplllDa E e nll Sian 8 2
: orporaton ™ QUADRAM, Guadctvome 12" RGBColr ( ]
KOALA, Pad wiMicro lllus,  § 100 § 75 e i e o ;1 o /) BUREIS Graphius Plotter call
ZENITH, 12" Green, Mdl. ZVM123 NEW! $§ 200 115 MANNESMANN TALLY,
* MEANS A BEST BUY is by COMX Corporation, not us. 12" Amber, ZVM124 (IBM-PC) $ 200 § 115 Pixy 3, Microplotter $ 795 § 645
All Mail: P.0. Box 23068, Portland, OR 97223, Include telephone number and double check your figures for SI&H. CASH & CARRY OUTLETS:
ORDERING INFORMATION AND TERMS: alters usuaiy  stock Cashiers Checks. Monéy Orders. Fortune 1000 Checks and Government Cnecke we smmediately honor Personalor ofher Over-the-counter sales Monday through Friday, 10:00

ing goods for repair or

Company Checks allow 20 days toclear. No. C O.D Prices reflect a 3% cash discount 50 ADD 3° o above prices for VISAor MC. For U S Mainiand. add 3° (S5 minimurm) for shipping. insurance and handiing (SI&H) by
UPS. UPS ground is standard so add 3% ($10 miaimum) more for UPS Blue for SI&H. Add 12% total ($15 minimum) for SI&H for US Postal, APO or FPO. For Hawan, Alaska and Canada, UPS is in some areas only, all
others are Postal so call, write, or specify Postal. Foreign orders except Canada for S.1&H add 18° or $25 mimimum for SI&H except for monitors add 30° or $50 minimum for SI&H. Prices subject to change. typo errors.
and availability so call to verify. All goods are new, include warranty and are guaranteed to work. Due 1o our low prices and our assurance that you will get new unused products, ALL SALES ARE FINAL. Call before return-
insufficient SI&H charges will be refunded. ORDER DESK HOURS 6 A M. 10 6 P.M. PST, Monday through Friday and 1010 4 Saturday. 6 AM. here is 9 A M. in New York

OUR REFEHENCES We have been in computers and electronics since 1958. a computer dealer since 1978 and in computer mail order since 1980. Banks: 1st Interstate Bank. (503) 643-4678. We belong to
the Chamber of Commerce (503) 644-0123. Better Business Bureau and Direct Marketing Association. or call Dunn and Bradstree! if you are a subscriber. Fastrak * and Genenk * are trademarks of ComX Corporation

only.
until 6:00, Saturday, 10:00 until 5:00
PORTLAND. OREGON, NEW LOCATION! at Park 217, Ti
intersect of 217 and 99W. Coming from Portland on 99W. lake
ﬂ;:eg%e left after 217 overpass and Texaco Station. Call

SEATTLE. WASH., 3540 128th Ave. SE. Bellevue, WA 98006. Tel:
641-4736, in Loehmann's Piaza near Factona Square, SE of Hwy
405 & 90 and at SE 38th & Richards.
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT!

256K IBM-PC
Two 320K Disk Drives by CDC
90 Day Warranty By Us
Call for Details

for the
1BM-PC or XT

DRIVES ::
ACCESSORIES

320K/360K DS DD DISK DRIVES

With Detailed Installation Instructions
30 Day Warranty by Factory Authorized Distributor

Same as now $229 $239 For One.

instalied by IBM

THE IBM-PC SUPPI.Y CENTER
ICROSOFT

MEMORY CHIP KITS & A
PRICE  PRICE
Add-on to your memory cards or mother board. RAMCard 256K $ 550 § 385
100% tested, With 90 day warranty. SystemCard 256K $ 625 § 469
* 64K Kit, 200NS, 9 chips, 4164 $ 08 4 SystemCard 64K $ 395 § 295
16K Kit, 200NS. 9 chips, 4116 Mouse $ 195 § 145
(for PC-1 motherboard) $ 508 16
MOUSE SYSTEMS, PC Mouse w/soft $ 295 § 195
AMDEK MAI 4-in-1 Multiple Board, Color
Graphics, Mono, 128K $ 599 § 519 ORCHI PCnet™ Starter Kit, LAN §$1490 $1190
PCnet™ Circuit Board Kit $ 695 § 545
ComboPlus, 64K S/P/C $ 395 § 219
H ComboPlus, 256K S/P/C s & s 4] PLANTRONICS
MegaPlus I, 64K, 25/P/C $ 495 § 345 ColorPlus&Draftsman 16 color brd. w/Para § 475 § 375
MegaPlus I, 256K, 25/P/C § 795 § 595
256K MegaPlus Il $ 3% § 295
SixPakPius, 64K, S/P/C +S/W § 395 § 285| « Quadlink NEWEST VERSION S 680 § 485
SixPakPlus, 256K S/P/C +S/W § 695 § 495 Quadboard, no RAM, expand to 384K $ 295 § 215
SixPakPius, 384K S/P/C +S/W § 895 § 595 Quadboard 64K, expand to 384K $ 395 § 2719
For SixPak w/ Game Port,add  § 50 § 45] « Quadboard, 384K $ 595 §$ 395
1/0 Plus 11, S/P/C § 215 § 150 Quadboard 11, no RAM. expand to 256K Call Call
110 Piss 11, SIP/CIG $ 265 § 185 Quadboard I1, 64K, expand to 256K $ 395 § 285
Quadboard 11, 256K, 6 function $ 595 § 395
Quad 512 + 64K plus serial port $ 325 § 265
CCS SuperVision, 132 col.. mono. board $ 850 § 599 Quad 512 + 256K plus serial port $ 550 § 420
Z Plus 64, fast 780B, 64K paraport  § 875 § 685 Quad 512 + 512K plus senal port $ 895 $ 625
Quadcolor |, board, 16 colors 295 § 225
'Comx 256K RAM Card with Fastrak™ RAM disk emulator Quadcolor 11, board, use with Quadcolor |~ § 275 § 209
and spooler software S 495 § 325 Quadchrome, 12" RGB Monitor $79%5 § 4
Quadscreen, 17" 968 x 512 Monitor $1995 $1585
CURT‘S PC Pedestal™ for Display S 80 § 65 Microfazer, w/copy, PP, 8K AMP8 w/PS  § 189 § 129
3 to 9 foot keyboard cable §$ 408 3N Microfazer, w/copy. PP, 64K #AMPB4w/PS § 319 § 219
Vertical CPU “System Stand™ $ 258 19 Microfazer, w/Copy, PP, 128K, w/PS $ 465 § 295
Monochrome Ext. Cable Pair $ 508 3 Microfazer, Snap-on, 8K, PP, Epson w/PS § 179 § 145
Microfazer, Snap-on, 64K, PP, Epson w/PS § 319 § 235
All Microfazers are expandable (w/copy to 512K)(Snap-on to 64K)
HERCULES MonochomeBoas s 439 s 349 T
15t MATE, 64K $ 389 § 295
KeyTronic KB5150, Std. keyboard § 269 § 199 ecmar 15t MATE, 256K S 589 § 439
Captan, 64K, S/P/C/Prog § 424 § 324
I1 I Koala Pad"™ w/PC Design ~ § 150 § 109 Captain, 384K, S/P/C/Prog § 795 § 585
odia Programmer’s Guide $§ 158 12
TIEBN Acceterator P (8086 + 128K RAMY 5 995 § 750
Mulm\mhm(G)Cam MFCS 8 § 179
MAYNARD JLosin e s 220 § 1ia| TGPRODUCTS wmse s w0 s
SANDSTAR Memy(;amzsexwd § 499 § 396
or above cards in stock Call WICO, I1BM-PC Mouse $ 100 § 69

©1984 by Conroy-LaPointe. Inc

CHIP & MEMORY
SPECIAL

Prices and avai abiity subject to chargz Ca

$55

% 9 Each, 4164, 200 ns, MEMORY EXPANSION
90 Day Warranty by us

$325 $295 Two or more.

* ComX 256K RAM BOARD
Fully Compatible 1 Year Limited Wamanty by ComX
With Fastrak RAM Disk Emulator and Spooler Software]
Works on DOS 1.1 0r 2.0

* MEANS A BEST BUY |

SOFTWARE for IBM-PC
[~ BUSINESS — —

or XT
UTILITY & SYSTEM

NO SALES TAX

ST ouR | MICROSOFT, Multiplan $ 250 $ 169 | DIGITAL RESEARCH,
HALF $1 99 HEIGHT PAICE  PRICE Word § 375 § 259 |  Concuent GP/M-86 i 4o
ALPHA, Database Manages I $ 295 8 195 Word ith Mouse ~ § 475 § 325 | CEM-B6" $ 200 8958
ASHTON-TATE Financial Statement ~ § 100 § 69 [  CBASIC86™ GO6). skt S 8001 6 388
usT  oun | | * dBasell, req PC-DOS & 128K $ 700 § 385 Budget $1150.8 000 UBaSIG Gogicr (90 e MSA0S) vachc 8RR A3
PRICE  PRICE dBase Il Users Guide (Book) s 3 § 20/ MONOGRAM, Dollars & Sense $.165 §.t0 | FascallMT+ (CRILE0) S 600 § 39
Amdisk V. 1% height, intemal Everyman's DB Primer (Book) S 15 § 12| * OSBORNE/COMX, (Book & Business, Statistics PcaML WS008 e
0KI30K S 39§ 249 The Financial Planner $700 § 305 &Math Programs on DS/DD Disks) by al S B U BB el
Amd Dual 3" Micro Fli i $ 295 § 199 Some Common Basic Prog. (70ea) $ 100 § 69 Access Mngr.(MSDOS or ). ea
i I, a3 Mico Elopy, L Practical Basi UDeach) §$ 100 § 69 |  Display Mngr(MSDOS or CP/M-86).a  § 500 § 338
1360K $ 599 § 529 APPLIED SOFT. TECH,, Versalom  § 389 § 265 ¢ c Programs ) e P ko (CPIN-56) 00 s
Cable, Amdisk I to 1BM-PC interface cal ASK MICRO, GLARAPINVorPRea. § 495 § 295  PBL, Personal Investor 1.1 SU5 8 M| e OBOI-56 S 850 § 5%
BPI, GA AR AP or PR $ 5% § 95| PEACHTREE, Peach P (GLARGAP) § 85 § 208 | CRCORLS 3
X O UHing, Carnge, Mgl S 125 § 89|  PEARLSOFT, Personal (BMS & MIS) § 295 § 195 HAYER: oo nm Con) e 8 100
MAYNARD Pravety Macagerent $ 495 § 328| * PERFECT, Perfect Writer™ T R b odys e
Floppy Drive Control Brd-uptod drives ~ $ 215 § 189 DOW JONES, Market Analyzer $ 350 § 219 Writer & Speller, 2 Pak $309 8 248 | o OSOFT, muMath/muSimp $ 300 § 199
Same with Parallel Port § 300 § 239 arket Manager $ 300 § 239 Pefect Filer™ or Perfect Calc, each ~ § 249 § 149 ' Business BASIC Comp.  § 600 $ 399
Market Microscope $ 700 $ 525 Perfect Witer, Speller, Filer, Calc (4) $ 969 § 499 Compiler $ 350 § 250
« EINSTEIN, Witer NEW! $ 300 § 199| SOFTWAREARTS,TKiSover S 299 § 219 cmmm o0 1%
QUADRAM  6Meg Removable 52295 $1795 Memory Trainer ~ NEW! S 80 § 55| SOFTWARE PUBLISHINGPFS:File § 140 § 64 BASIC Compiler $ 395 § 269
6 Meg Fixed $1995 $1595 Speller NEW! § 150 § 95 PFS:Rep $158 M FORTRAN Compler ~ § 350 § 250
QUADISK 12 veg Fixed $2250 §1750 Mailer NEW' S 80 § 55 PFS:Wiite NEW! § 140 § 95 COBOL Compiler S 750 § 485
CALLON 20 Meg. Fixed $2650 $2050 Letter Scenes NEW! $ 300 § 185 PFS:Graph NEW! § 140 § 85 BASIC Interpreter $ 350 § 250
AVAILABILITY 27 Meg. Fixed 52895 $2295 FOX & GELLER, Quickcode (MSD0S) § 295 § 17| ~ SORCIM, SupecCaic $295 8 195 |\ ORTON, Utiities 20, 14 programs S 80 § 65
72 Meg. Fixed $6500 $4950 dGraph (MSDOS) §295 $ 179 - SuperCalc I $395 § 285 | O CESOFT, i $130 § 89
AUt (MSDOS o CP/MB6ea) S 99 § 59|  SSI/SATELLITEWordPerfect $ 495 § 315 , Prokey
S (Lol e ) 124l stcssortec byt sl 4 oo 1o HOME & EDUCATIONAL
HAYDEN, IBM Fie Wrter $200 81 X EPYX/Auto, Sim., Templo ol Apshai § 40 § 20
8" CP/M-80 SOFTWARE HowaRo B S100 5 05|  STONEWARE AtamcsdDB. asr § 505 § 36 " 0 Banre e
MUCH MORE I sTOCK ] Real Estate Anlyzer s 250 § 189]  SYNERGISTIC, Data Reorer S50 5 1M | RO o e e L S b B
ASHTON-TATE, dBase Il $ 700 § 385 Tax Pregaer, 1984-for 1983 $ 255 22017 T/MAKER, T/Malerll| $ 275 8 1689 | By SYSTEMS, Personal Accounting. ~ § 195 3 139
T i S 295 § 249 | [ 1US, EasyWater (WP) § 35 § 259)  VISICORP, VisiCalc 4 $ 250 3 118 |, BRODERBUND, Apple Panic (Cokx) S 30 § 19
BLUE CHIP, Milioraite. S 08 & gyg‘ !(er!D bk g 2 : ;;g gguaﬁga&m g 300 : ;:g Lode Rumer or Serpentine. each S 35 § 24
ller (@
DIGITAL RES. CEASE GorpieCi0) § 500 § 339 Bt S Ghoaneap  S1ih § om|  Vewswnveswi(o 3 s 3 o | COMPREMENSVE s w5 @
Pascal/MT+ § 350 § 239 L e L e i CONTINENTAL, Home Accountant+  § 150 § 89
b $E IR | OReReE e § a8 § 18 UTILITY & SYSTEM DAVIDBON, e Spomdposr -~ $ 75 3 48
* LOTUS, 1-2-3 $ 495 § 329 FTW, o INFOCOM, Deadii Suspended.ea. $ 50 § 33
FOX & GELLER, QuckCoe 398 3 13 S B Ll g R R jc?paysncplf ?yo()enllal PAoiﬁESoétvgeAggi'" the best Zotklovzg_tk 1ot Zork . 62 s w0s 2
s Eih| deehsli T & | Sl YA Lt | ot Voot | 5 1 B
J e otected software and faster than any of up System , Miner 204
INFOCOM, Starcross. Zork I, llorll.ea. § 50 § 34 i o Dike other copers it makes an exact duplicate of your MICROSOFT, rihi Siator s 233
MICROCR A%?dl\l,rr?dmtmagﬁra"‘ each 2 9952 : 4;‘; % WordStar Professionial, 4 Pak s 695 § 42g| original and it does 100% verification of copy. Documentation yg.NCORP 5 Invstovse b L
MICROPRO, Wordsar® " § 495 § 230 Starindex™ $ 195 § Jog| isewelent SOFTWORD SYSTEMS Mulimate ~ § 495 § 285
L2t riadi 8 S 250 5 120 InfoStar™ $ 495 3 269| « CENTRALPOINT, Cony I PC Backup § 40 8 30 |  GOLIMBRD QYIRS i ¢ %6 5 38
WoStar o, 4Pak(Call) S 835 § 429 ReportStar™ $ 350 § 189] » COMX, Fastrak™, RAM/Disk emulator Story Machine or Face Maker 3§ 2
MICROSOFT, Multiplan ' $ 275 § 195 StarBurst™ $ 195 $ 115 and printer spooler program. Works on any i sim STRATEGIC, The Warp Factor s 408 30
% COBOL-80 Compiler SPECIAL § 750 § 350 * MICRORIM, Ribase, Series 4000 $ 495 § 335 PC/DOS version or RAMCard. Menu Driven - $ 1 SUBLOGIC, Night Mission Pinball s 48 21
o —— e e ———
OUR AD VISA oroenoesk 1OLL FREE FREE GIFT MAIL TO: P.O. Box 23068, Portland, OR 97223 I
(800) 547-1 289 Use of our order forms qualifies you for a free |
#WZ master charge I gift with your order. Get on our mailing list now NAME
Order Desk Hours: 6AM to 6PM PST I for order forms, and our new newsletter and 1
Oregon TOLL FREE Hot Line For Information sales specials ar:nmncemem IO\II customers - ADDRESS |
800]451-5151 On Your Order ars already oL Oux s |
Portland: 2456200 (503) 245-1030 | COUPON CITY STATE__ ZIP
L
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Just slip in your AutoCAD ™
graphics software disc and you're
ready. Draw a brick and AutoCAD will
draw you a wall—automatically.

Move it. Copy it. Modify, rotate,
or scale it vertically and horizontally.
Store it. Change your mind and
eraseit.

Dot all on your PC. AutoCAD is
the industry standard. It’s compatible
with most any PC. IBM PC and XT.
Zenith Z100. Victor 9000. NEC APC.
Columbia. Eagle PC. Not to mention
CP/M-80 computers.

It’s just about ready for NCR
Decision-Mate, DMS, DEC, SONY,
Televideo, Eagle 1600, Texas
Instruments and Corona.

And it supports a bunch of input and
output devices.

NOW YOU CAN TEACH
YOUR PC TO DRAW.

You'll work better. And easier. Use
a light pen and on-screen menus. A
digitizing tablet. A keyboard or a
mouse.

Use them to draw lines. Of any
width. Circles, arcs and solid-filled
areas. Insert them anywhere in your
drawing.

And do it in German. Or French.
Swedish is coming.

You won't flinch at the price. It’s
good. Real good. $1,000. Add another
$500 and you get advanced drafting
extensions.

Ask around. You'll
find a lot of people
know AutoCAD. g
We've already shipped g
more than 1,500 sys-
tems. All over the

country. All over the world. And you
wouldn't believe who some of our
customers are.

Architects love it. So do engineers.
So do designers. So will you.

You wouldn't have a PC without a
word processor. Or without a spread-
sheet. Or without AutoCAD.

Word processing for graphics.

For a demonstration and information,
call or write.

Autodesk, Inc.

150 Shoreline Highway—Building B
Mill Valley, CA 94941

(415) 331-0356

See us in the Preview-Pak

on pages 44 and 45.
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P erfect

C ompatability
iBM & ACP

Free Consultation — Give us the problem. We have the solution.

SPECIALS OF HARDWARE |
THE MONTH Disk Drives
Davong
Control Data 5 MB to 32 MB Hard Disk In/Ext Available. . ... . .$ Call
. * Includes power-supply, controller card and software)
Full Size 320Kk DS/DD  $ 235 i e
* . ; : Maynard Electronics
lowest price in the nation 10MB Internal Hard Disk (XT lookalike) . .. . . . . $ 1299
“The drive that IBM trusted with its logo.” Control Data
Full Size 320K DS/DD . s B » B araas = ea o B s $ 235
NEW half height HaIf-I‘-i:enghlSZOK I;S/DD - ..$195
TEAC, Hitachi, Matsushita
| Control Data LI $ 1 95 Half-Height 320K DS/DD w/brackets $ Call
Quiet, reliable, compatible Slimline 640K DS/QD w/brackets o $310
No special mounting brackets required. Scotch/3M DS/Diskettes (box of 10) .. .. .. .$39
eAll 5" drives come with complete Expansion Boards
installation instructions and all necessary AST Research
brackets and screws. (All AST boards come with SuperDrive, Superspool, and
1
Megaplus ll wi64K .= $ 265 orishiaiad
. SixPak Plus w/64K (See Feature Special) $ 269
64K RAM Chips 200 NS Pre-tested $ 55 MegaPlus Il w/64K (expandable to 512K) wiserial port,
= clock calendar . ....$265
Mu!jtlmate """"" "h. / h ‘f. $ 295 |/O Plus Il wiclock calendar, serialport .. ........$115
An adva(zced word processor with all the features MegaPak w/128K or w/256K Upgrade .. ... ... ... $ Call
of a dedicated stand alone system. Parallel, Serial, Game Options . ve nen nan LDBD
dBasell .. .. ... .. .. .. . . . $ 385 Each 64K RAM Set Installed on board - add ....$60
Quadram
* G rou ped softwa re * Quadboard w/64K expandable to 348K ....$269
Maynard Electronics
Lotus 1-2-3 / Wordstar Propack Standard Disk Controller . . . : $175
with parallel port . . . B .. $ 229
..................... $ 699 with serial port . . i% BEY BN RN R VD OBY
. Sandstar Modular Disk Comroller ....... .$219
dBaSG H / QUICKCOde ----- $ 559 All Sandstar Modular Options Available . . . . $ Call
Wordstar/dBase Il/Lotus 1-2-3 Monitor Boards
$ 959 Hercules Graphics Card o ..$ 395
-------------------- PC Components Bi-Graphix | . . $ Call
Paradise Systems Multidisplay Board (USI) .. 8419
Plantronics Colorplus . .$419
Quadram Quadcolor | . ched dEn vismaas v B 215
Techmar Graphics Master . =, .. % Call
FEA TURE SPECIAL If you need advice about which board is right
for you, just give us a call.
AST Sixpack w/384K installed .
Cglrgcelf W(g]lesnzgih Féiraeljresl Z?)rlt Superdrive ° Next Day Shipping
RSN S | * No Credit Card Surcharge
and Lotus 1-2-3 ‘ e Company P.O. Accepted
For Just $ 869




erfect

ompatability

IBM & ACP

Competitive prices, prompt service, and complete support.

COMMUNICATION PRODUCTS SOFTWARE

Hayes

Smartmodem 1200 ' ’ ) $ 489 Ashton Tate

Smartmodem 300 y $ 209 BRI ok £ ) § 585

Smartcomm Il communications software . ; $99 FrGaY « « v ; R praannsnsnnsmaell TR0

Smartmodem-to-IBM six foot cable .. .. .. $ 25 Central Point Software - Copy || PC wen $35

Hayes Smartmodem 1200B Fox & Geller - Quickcode (version 2.2) ....$169
Internal modem includes Smartcomm |l software . $ 435 Financier

Microstuf Financier Il . . CHp o N N vanw oD 129

Crosstalk communications software $119 Tax Series a : ...$119

We carry a wide variety of Mainframe communication and Local Information Unlimited Software

Area Network products. For advice about which will suit your EasyWrit.er I s S : -.$205
needs best just give us a call and let us review them for you. EasyBusiness Series ... .. 5 -~ $Call
G/L, AIR, AIP, Payroll, Inventory
PRINTERS I Infocom - Zork |, I1, Il $ 29
Epson Lattice - C Compiler . . .. > y g v o0 B BRD
FX-80 F/T, Graphtrax Il ; . ... Call Lifetree
FX-100 F/T, Graphtrax Il ol $ Call Volkswriter $ 120
NEC Volkswriter Deluxe . . .8 Call
NECBB80 . . o5 n s mbmmis R .....$1895 Lotus Development
NEC 2050 (Newest letter quality 20 cps) . . $ Call Lotus 1-2-3 (with tutorial on disk) . . $ Call
Cut Sheet feeder : $ 495 X
Automatically feeds 200 sheets at a time Mjcros‘oft
. Flight Simulator . ; i \ $ 35
Okidata Multiplan. ... ... ... . .$169
Microline 83A F/T 120 cps, 132 cols : .. $625 Multi-tool Word (new word processor) $ Call
Microline 92 160 cps, 80 cols . . $ 495 Multi-tool Word w/Mouse $ Call
Microline 93 F/T 160 cps, 132 cols . . . . .. $795 i
Microline 84 F/T 200 cps, 132cols ... .. .........$990 Micropro —
Plugn' Play (Epson emulation ROM chips) . . $ Call WordStar i § 828 : . C
We carry a full line of printer accessories Wordstar/Mailmerge . ' $ 329
All 6’ printer cables o e $ 30 Wordstar/Mailmerge/Spellstar/Starindex (Propack) $ 389
Hewlett Packard - HP 7470A Plotter . .. .. $Call Morgan Computing
Trace 86 (assembly language debugger) . $65
MONITORS Peter Norton - Norton Utilities . $ 59
Amdek Rosesoft - Prokey (Version 3.0) . . . $ 99
Video 300 12" High Resolution Green . . . . . gD 155 sk ; )
ft Publish -PFSR t, Write, File . . ]
Video 300A 12" High Resolution Amber . $165 PARRES RSN o, Wotie, Bl -3 08
Video 310A 12" IBM Monochrome Compatible $ Call Softword Systems

ltimate (N t Version) . S - 295
Prinoston Graphice Multimate (Newest Version) $29

HX-12 RGB monitor (Sharpest Hi Res Color) ... .. .$ Call l

Max-12 IBM Monochrome Compatible in Amber $ Call

e e N |
Our Policy

e We accept VISA, Mastercard, Money Orders,
APPLIED COMPU I ER Certified Checks, Cashiers Checks, Personal

Checks, Wired Funds. » We do not charge your

card until we ship. * No surcharge added on
m VISA and Mastercard ¢ Allow one week for

personal and company checks to clear. e« COD

1916 Xelsh Road #6, PhiladEIPhia, PA 19115 maximum $500 Cash or Certified check on delivery
* Please use local phone number for order status
215-934-6990 mqumesvu- Prices subject to change wnthii

notice. ® Returns may be subject to restocking fee

SHIPPING (U.S.). For monitors, printers, and hard
- = - disk drives add 2% to all orders. Blue label and
Next Day Air available. For all other items add $4.

Most orders shipped next day. '

Circle 205 on reader service card









In PC, Connec

FriendlySoft

FriendlyWare/PC Introductory Set . . . . .. $39.
Lightning Software

Master Type (the best typing tutor!) . .. ... 35,

Spinnaker (Dos 1.1 only)

Educational Games for Young Computer Users
(all require graphics board)

Now when you send 4 or 5 proofs-of-purchase
to Spinnaker, they will send you the game of

your choice FREE.
Delta Drawing (ages 4 toadult) . . . ... ... 34.
Snooper Troops | (ages 10 to adult) . . . . . . 30.
Snooper Troops Il (ages 10 to adult) . . . .. 30.
Most Amazing Thing (ages 10 to adult) . . . 27.
Face Maker (ages 3t08) ............. 28.
Story Machine (ages 5t09) ........... 23.
Fraction Fever (ages 7 toadult) . .. ... ... 23.
Kinder Comp (ages 3t08) ............ 20.
Rhymes and Riddles (ages 5t0 9) ... ... 20.
Hey Diddle Diddle (ages 3to 10) .. ... .. 20.
Alphabet Zoo (ages 3t08) . ........... 20.
Stone (requires graphics board)
My Letters, Numbers, and Words
(great graphics & sound — ages /to 5) . .. 29.
GAMES
Atarisoft
Centipede . csw iswsamsnmrswrivnis 29.
PackMan ............ ... . ........ 29.
DigDug .......... i 29,
Defender s sesmesanssnsimesmes5asd 29,
DORKEYIKONG » v s s sz nw s sws smssmsss 29.
EPYX/Automated Simulations
Templeof Apshai . .................. 27.
Upper Reaches of Apshai .. .......... 15,
CurseofRa ....................... 15.
StarWarrior . ......... ... . 27.
Rescue atRigel .................... 23,
Crush, Crumble, and Chomp .. ........ 23.
Blue Chip
Millionaire . ........ ... ... .. .. 45,
FriendlySoft
FriendlyWare/PC Arcade .. ........... 39.
Funtastic
Snack Attack Il (a favorite) .. . .......... 27.
Cosmic Crusader (as good as above) . . .. 27.
Big Top (climb to new levels) . . ... .. .. .. 29,
Master Miner (1 or 2 players) .......... 29.

PC Connection

Hardware Special
through April 30, 1984

COMPUCABLE

Plastic Keyboard and

Drive Cover Set

Smoke colored, hard plastic to protect

Your PEor Xl s o mowius swss e $13
Screen Enhancement for IBM
Monochrome Screen

Snug fitting cover cuts screen glare

without any loss of character quality . $13

CONNECT WITH US
At PC Connection, we know how hard it can be
to find the ideal solutions to your PC needs. And
with the constant barrage of new products and
new technology, the best configuration yester-
day might be less-than-ideal today. Keeping up
with the world of IBM Personal Computers is a
full-time job. At PC Connection it's our only job.
Our trained support staff will gladly take the time
to discuss your system and your requirements.
Call us anytime Monday through Friday 9:00 to
9:00, or Saturday 9:00 to 6:00, at 603/446-3383.

OUR POLICY
» \We accept VISA and MASTERCARD.
» No surcharge added for charge cards
e Your card is not charged until we ship.
* No sales tax.
o All shipments insured; no additional charge.
e Allow 1 wk. for personal & co. checks to clear.
* COD max. $500. Cash or certified check.
¢ 120 day guarantee on all products.*

SHIPPING

Continental US: 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. Outside Continental
US: We add freight charges to credit card pur-
chases. For prepayment, call 603/446-3383 for
information.

Microsoft
Flight Simulator (B & W on RGB monitors) $35.
Orion

J-Bird (You'll never sleep!) . .. .......... 29.

POIIBING & 500 00 81000 v 35 300 500 900 90 27.

Paratrooper . ........... .. .o 25.

S BUBIOMEEY 56 48§l e ey AL s s 29.

PCsoftware

Armchair Quarterback . .............. 27.

Chess2001 .. ... ... 27.

Resolution

Space MINer «u«ssnsrwianissanimess 25.

ScreenPlay (mono or color board)

Asylum ..o 23.

Dunzhin (withvoice) .. ............... 23.

Sierra/On-Line

FROTEOT & e i it i s s s mn e s 0 i s oo 27.

Crossfire (keyboard or joystick) . ........ 23.

Ulysses and the Golden Fleece . . . ... ... 27

Strategic Simulations

TheWarp Factor . .................. 27.

Tigersinthe SROW: 5w« aw s vasw s o4 mas 7.

GalaclicBladialor s 5.« 5 .z« v s 3085 v s s s 25.

Epidemie « s s sz smrames gax mas st mes 25.

Sublogic

Night Mission Pinball . ............... 29.

Zee Programming

Zuirery DEfEIEEE v v o s w5 w0 v v se o0 s 25.
HARDWARE

AST Research

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

serial portoptional) . . ............... 269.

MegaPak 128k (not upgradable) . . . . . .. 187.

MegaPak 256k . .................. 279.

I/O Plus II with clock calendar and serial

port (parallel, game, or second serial

POROPHOAAN v v 455« 5 4 w0x 5055 50w 5 90w 5 550 5 115.

Parallel, Game, or second Serial Port

for any AST board (specify board) . . ... .. 35.

Infocom High quality text games Connectall connector bracket (PC only) . . . 15.
oo ey . - 800/243-8088 "
ZOHKI s wiamvsmssmesnnanrinmessasn 27. Video 300G Monitor (green) .. ........ 149,
éork VTR 01w v s o s s s . v 27. PC Connection Video 300A Monitpr (amber) . ......... 159.

{arcross .. ... 27. 6 Mill St.. Marlow, NH 03456 Color Il RGB Monitor ... ............ 439.
Deadling . vaswwsswsvns cogpmmenmany 35. 603/446-3383 MAI Board (color & monochrome) . . . . . . 469.
Suspended . ... 35. CompuCable
Witness . ... ..o 35, Keyboard & Drive Cover Set . . . . see special
Planeffall . ssmmsmsvsssssvinsssmans 35. IBM Mono Screen Enhancement  see special
Enchanter ......... ... ... ... ... .. 35, . Printer to IBM Cable (specify printer) . . . . . 32.
S 35.  Forthe IBM-PC Exclusively.  smarmodemtolBM Cable . .......... 25.

—— | —— e | e e e m—— | —
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on you believe.

Curtis Microsoft TG
NEW Low Profile Tilt & Swivel Pedestal System Card 64k (upgradable to 256k) JOYEUEIE i oot te s b om0 8 ey $45.
(foranymonilor)': « ¢ vers ressssmsaes $44. w/clock calendar & serial and Tandon (All drives are competely pre-tested)
PC Pedestal (for IBM Mono or Color) . . . . . 65.  Pardllelpomrt s vvvwmss s wsvom s $297 TM 100-2 (5 1/4") full-height drive (DS,DD)
PGS or Quadchrome display adapter . . . . . 9. Mouse Systems Specify Drive A or Drive B for your PC
System Stand (holds PC vertically) . . . . . . . 21.  PC Mouse (3 button optical mouse comes Comes with complete step by step

Extension Cables for IBM Mono Display .. 44.  with power supply, desk pad, and software installation instructions ... ........... 249,
Keyboard Extension Cable (3 to 9 feet) . . . 36. — connects to serialport) .. .......... 239. USI (monitors for graphics board)
AC Plug Adapter (any monitor to PC) . . . . . 8. NEC Pi-2 Monitor (12" green, with cable) . ... 149.
Electronic Protection Devices Spinwriter 3550 (IBM-PC compatible) . . 1739. Pi-3 Monitor (12" amber, with cable) . ... 159.
All come with Lloyds of London insurance Spinwriter 2050 (3550's little brother) . . . . 995.

All are rated at 1875 watts, 15 AMP. Paradise Systems

Thelemon ....................... 39.  MultiDisplay Card (color & monochrome) 397.

TheiEMe s »ovmsinin s 9589588089k 45 o 59.  Plantronics/Frederick MEMORY

ThePeach ... ..................... 64.  COLORPLUS (now w/Color Magic) . . . . . 419. 64k Memory Upgrade Set for IBM-PC
TheOrange .. ... 94.  Princeton Graphics or XTsystemboard ................. 59.
The Ground Hog (static eating mat) . . . . . 69. HX-12 RGB monitor (690 x 240)) . . ... .. call 64k Memory Upgrade Set for any memory
Epson SR-12 RGB monitor (690 x 480) . . . . . . .. cal  board specify make of board .. ....... 59.
RX-80 with GRAFTRAX-Plus . ......... call MAX-12 Amber monochrome monitor . . . call Install memory upgrades & run diagnostics
RX-80 F/T with GRAFTRAX-Plus . . .. .. .. call Quadram at time of board purchaseonly . ........ 10.
FX-80 with GRAFTRAX-Plus .. ........ call We are a full line Quadram Dealer

MX-100 with GRAFTRAX-Plus . ........ call New Expanded Quadboard 64k

FX-100 with GRAFTRAX-Plus . ........ call expandable to 384k, with clock calendar,

Epson to IBM Parallel Cable .. ......... 32.  parallel, serial & game port, I/O bracket, DISKS

FTG Data and Quadmaster software . .. .. .. ... .. 269.  Verbatim (with 5 year guarantee)

Light Pen (Push Tip) . ... ............ 169.  Microfazer Printer Buffer (parallel) w/copy Datalife Disks SS/DD plastic box of 10 .. . . 29.
Demo Disk Set for LightPen ... ..... ... 39.  MP 64 (64K) upgradable to 512k . ... .. 197.  Datalife Disks DS/DD plastic box of 10 . . . 39.
Hayes QUBRCOION | & 1ap saamots PERgdnsRass 197.  Flip Sort (holds 75 disks) . .. .......... 19.
Smartmodem 300 . ... .. ... 209. Quadchrome RGB Monitor . .. ...... .. call

Smartmodem 1200 .. .............. 499, Quadlink (allows you to run most Apple Il

Smartmodem 12008 (w/Smartcom Il) . .. 427.  programs directly on your IBM-PC or XT) 489.

2 TR (5707 o P 99.  Quadisk (various sizes to 72 meg) ... ... call INFORMATION SERVICES
Compucable's Smartmodem-to-IBM STB Compuserve

Cable :..iiviiviiniiiiiiiiniian 25 RIOPIus 64k (upgradable to 384k) Co_mgu—se—rve_lnformation Service

Hercules ComPUter with PC accelera[or, clock calendar, serial includes subsc(/p[jonv manual, 5 hours of
Hercules Graphics Card (parallel port) . .. 349 and parallel port, and "Connectall" type connect time, & monthly publications) . . . . 39.
Graph-X Software . .................. 42. bracket (game cable optional) . . .. . . . .. 259, Executive Information Service NEW . . . . . . 79.
'DVS ) ) Graphix Plus (color & monochrome) ... .379.  Vidtex Software .................... 59
Prism 80 Printer (with all four options) .. 1397. cALL FOR PRICES ON OTHER STB Executive Information Service with

Prism 132 Printer (with all four options) . 1597. PRODUCTS videx ... ... ... 119
Prism to IBM Parallel Cable ........... 32. silver Reed (ltter qualty, 132 column) Source Telecomputing

key tronic Silver Reed EXP 550 Printer (16 CPS) ... 589.  The Source (subscription & manual) . . . . . 69.
Typewriter style keyboard (KB 5150) . . . . call Silver Reed EXP 770 Printer (30 CPS) ... 950.  The Source with Sourcelink Software . . . . 109.
Deluxe keyboard (KB 5151) ... ... ... call

Koala [ ] [ ] [}

Koala Touch Tablet with software Keeplng up WIth Junlor

(connects to game port) . ............. 97.

Kraft What software will run on the new toll-free hot-line and a crew of jr ex-
Joyslil casunssnransseesnesnesan v 39, [BM-PCjr? What add-ons do you need  perts ready to help new jr owners take
Game Paddles(pal) . v «.xormwviwnin . 29. for specific applications? Our new divi-  those first steps. For your PC and XT,
Maynard Electronics sion, jr CONNECTION, is ready with  keep calling PC CONNECTION. For
Floppy Drive Contraller . .. ........... 179. the same excellent service, products,  your PCjr, call j CONNECTION — ex-
Internal Hard Disk (10 Meg), WS-1 e v ) ) i

Carislier & SO for PC mother and prices you've come to expect frqm clusively for the IBM-PCjr.

BUEIENGE o 5 2 0o o a5 e e e m 1079 PC CONNECTION. We've got a special

Internal Hard Disk (10 Meg), WS-2 800 / IBM ] PC

Controller & ROM for PC mother :’r

e oiamiss 0035 TS E SR YD R LT RE T 1249
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SOFTWARE
Alpha Software
Database Manager Il . ............... call
Apple-IBM Connection ... ........... call
BYPEIFEGES o 2 2 3.0 285 0 3 5 56 35 6w 5 590 45 call
ApTec (for color Prism Printers)
Rainbow Writer Color Text Formatter . . . $119.
Rainbow Writer Screen Grabber ... ... .. 69.
Ashton Tate
HBESE M vn wus mrsa 3.4 i s 53 s p5@ns 379
BHAGYS . oz g avs srnmaswsem sswmsa 179
Best Programs
PC/Personal Finance Program . ........ 65.
PC/Professional Finance Program Il .. .. 169.
PC/Fixed Asset System . ... .......... 279.
PENERCIN w.00mdne 0wt 456 8655 4% 175,
Bible Research
THE WORD (KJV Bible — 7 disks) . . . .. 145
Broderbund
Bank Street Writer .. ................ 59

Conceptual Instruments
The Desk Organizer w/ 1 yr. free updates &

30 day return quarantee ... ......... 197.
Continental

Home AccountantPlus . ... ........... 89.
FCM (was First Class Mail) .. .......... 79.
UltraFile (file/report/graph) . ... ... ... .. 119.
The Tax Advantage . ................ 39.
Digital Research

EPINEBS. oo moirass bk SV s 40946 I8 39.
Dr.LOGO requires 192k & RGB monitor . . 79.
Financier (DOS 2.0 only)

Financier Il (was Personal Series) . . . . . . 117.
Financier Tax Series . ... ............. 97
Funk Software

Sideways . ............ ... .. .. ... 49,
Hayes

Smartcom Il (price increase by Hayes) . . . . 99.
1US

EasyWriter | System

EasyWriter I, EasySpeller |, EasyMailer | . . .179.

EasyWriter Il System

EasyWriter Il, EasySpeller Il, EasyMailer Il . .239.

EasySpeller Il for EasyWriter Il . . . . .. —
EasyMailer Il for EasyWriter Il . ... ... ... 59.
Accounts Receivable . ......... ... .. 309
Accounts Payable . ............ .. ... 309.
General Ledger . . cvonnvnmniwsns o 309
INVERIGNY: = 555 vs 5 sxssssmenmamnisss 309
OrderEntry . ... ... 309
Package Price for any three above . . . . . 859
Payrol . ocvvvinmocmenmnsm e mmoms 379
Lifetree

WOIKEWILEY ~ oy500v 056 258 050 o REDD 5531 118,
Volkswriter International . . . ........... 135.
Volkswriter Deluxe (with TextMerge) . . . . . 175.

In IBM you trust.

| PC Connection

Software Special
} through April 30, 1984

| VERBATIM
' Disk Drive Analyzer
* Works on floppy drives only
e Automatically tests 4 critical areas of
drive performance
| 1) Radial Alignment test
2) Tests disk speed
3) Tests drive clamping accuracy
4) Write/Read test .. ............ $29

Link Systems

Datafax ......... off o5 $169.
Lotus Development

123 (version TA) . voiweriwsawyvsmas call
Main Street Software

Main Street Filer ... ..... .. call
Micropro

WordStar3.3 .. ... ... ... .. ... 269.
ProPak (WordStar/MailMerge/
SpellStar/Starindex) .. ............ .. 379.

Microrim
R:base 4000 (fully relational database) . . . 329.
Microsoft

Multiplan (Version 1.1) .......... 159.
Multi-Tool Financial (for Multiplan) . . . . . .. 69.
Multi-Tool Budget (for Multiplan) . . .. .. .. 99.
Microsoft Word . . . ................. 239.
Microsoft Word (with mouse) . . .. .. .. .. 297.
Microstuf

Crosstalk XVI .. ... .. ... .. ... 109.
Transporter (includes Crosstalk) ... .. .. 169.
|NFOSBORE &+ v o xs s p wimwmasns &5 35 585 149.
PCsoftware

PCrayon (create in full color) .. ......... 34.
Executive Picture Show .. ........... 139.
CREATABASE .. vxuwsmr swsmasy s pas 59.
Peachtree

PeachPak Series 4 (G/L, A/R, AIP)

new version, IBM-size manuals . . . ... ... 207.

PeachText 5000 (now with ATl Training) . . 207.
Business Graphics System

General Ledger (Series 8) MS-DOS . . . .. 379.
Accounts Receivable (Series 8) MS-DOS . 379.
Accounts Payable (Series 8) MS-DOS . . . 379.
Inventory Control (Series 8) MS-DOS . . . . 379.

Sales Invoicing (Series 8) MS-DOS . . . .. 379,
Job Cost (Series 8) MS-DOS . .. ... .. .. 379.
Pearlsoft

Personal Pearl . ................ ... call
Accounting Pear .. ..cowvpminonis s call

Peter Norton

Norton Utilities .. .. ................ $55.

Rosesoft

ProKey 3.0 (new version/new features) . . . 95.

Software Arts

TK!Solver .. .. ... ... 189.

Financial Management Pack . . ... ...... 85.

Mechanical Engineering Pack . . ... ... .. 85.

Software Products

OpEn ACTESS & ¢« 1 sms s nomssmanonsn 399.

Software Publishing

PESIFile . .. ..o 95.

PFS/Graph .. ........ ... .. .. ... 95.

PESAME s« mssweswssavssaininssiss 95:

PFES/Report .. ... ... 79.

Softword Systems

Multimate (w/spelling checker) . ... .. ... call

Sorcim

Supercalc Il . ........ ... .. ... ...... 159.

SUPEICAIC N o v v vt v vis monsinio s mmsmr o e 249,

Virtual Combinatics

MIBraCOBKBOOK: .« ov v wivwsapsnssns 29.

VisiCorp

Call for pricing on Visi On

VisiCalc IV (w/StretchCalc) . .......... 159.

VisiFile . ... . ... 194,

VisiSchedule . .................... 194,

VisiTrendIPlot .« ss s svsinsinsssenss 194,

VisiWord Plus (with VisiSpell) ... ....... 259.

StretchCalc (for VisiCalc) . .. .. ......... 75.
TRAINING

ATI

Howtouse Lotus 1-2-3 . ............. 59.

How to use Wordstar (vol 1&2) ........ 59.

Howtouse dBase ll (vol 1&2) ........ 59.

How to use EasyWriter Il . ... ....... ... 59,

How to use Multiplan .. .............. 59,
How to use Your IBM-PC .. .......... . 59.
How to use Multimate . . . ............. 59.
How to use Microsoft Word . . ... .. ..... 59.
Howtouse PCDOS . ............... 59.
How to use Peachtree A/IR, A/P, or G/L
BPBCINY) «» s missms 1wy rusoma e s Ius 5 59,
Orion
HelloCharlie ...................... 75,
EDUCATIONAL
Davidson
Speed Regder |l s vssawinmisnesszsns 49.
Math Blaster (ages6t0 12) .. .......... 35.
Word Attack (ages 8 toadult) .......... 35.

*DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION SOME ITEMS HAVE WARRANTIES UP TO FIVE YEARS

COPYRIGHT PC CONNECTION 1984 ALL ITEMS SUBJECT TO AVAIL ABILITY PRICFES SUBJEZT TO CHANGE WITHOUT NOTICE

PC CONNECTION AND jr CONNECTION ARE TRADEMARKS OF MICRO CONNECTION INC

IBM IS A REGISTERE D TRADEMARK OF 1BM CORP
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Hands On: Data Management

The dBASE . report

David Jenkins

The real power and usefulness of data management soft-
ware is not that it can store data, but that it organizes
data into a form that is easy to analyze. dBASE 1I's RE-
PORT FORM command brings sophisticated control of
the program’s output reports within reach of the data
management novice.

Data management programs are intimidating, and
while dBASE II is friendlier than some (particularly as a
data retrieval device), the thought of printing out a for-
matted report is enough to make even a fairly experi-
enced user feel a little faint. If you own and use dBASE
11, chances are you have used only the LIST command to
generate reports. Although the LIST command enables
you to display the contents of a file on the screen or print
them on paper, it is not very discriminating. The RE-
PORT FORM command, on the other hand, is suffi-

The LIST command supplies
instant information.

ciently sophisticated to produce complex, formatted
reports—and is still well within the capabilities of the
dBASE II novice. :

The LIST command allows you to extract specific
records or fields from a file. For example, you can type
for lastname ="Smith” to obtain only the records that include
the last name Smith, or you can type list firstname lastname
for lastname ="Sm" to select the records that include last
names beginning with Sm. The LIST command supplies
instant information, but the resulting reports will not be
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formatted and cannot include headings, page numbers,
totaled columns of numbers, and other desirable features.
You might look at a LIST report several days later and be
unable to recall when it was produced or what the data
refers to.

If you know the LIST command and are familiar
with the use of field names in a file, you should be able to
apply many of the REPORT FORM features to your
data files. The REPORT FORM command can automati-
cally create formatted reports for a number of situations.
You can also save a format that you create with the RE-
PORT FORM command and use it as a template for
other data files—a time-saver once you've found a for-
mat you like.

A Simple Report

To practice with the REPORT FORM generator, you
will need a copy of dBASE II and a sample data file.

If you are a novice, you might want to recreate the
Reptdemo data file as shown in Figure 1. After entering
dBASE II from DOS, type create reptdemo <Enter>. (When
using dBASE I, notice that it automatically inserts a
space after the prompt. In copying the figure, do not in-
sert an additional space.) dBASE II’s queries (capitalized
in the figures) ask you to specify all the fields you want
to include in the file. Pressing <Enter> after an empty
field (in this case 008) will immediately display the first
record form. Key in the data following 00001 in Figure 1
using the APPEND command. You can later add records
of your own using APPEND.

To produce a simple formatted report using a few
basic features such as page headings and column defini-
tions, enter the responses for the Vanilla report shown in
Figure 2. With the Reptdemo data file in use, you initiate
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. CREATE reptdemo
ENTER RECORD STRUCTURE AS FOLLOWS:

FIELD NAME, TYPE,WIDTH,DECIMAL PLACES
001 firstname,c, 15
002 lastname,c,20

003 address,c,20
004 city,e,20

005 state,c,2
006 71p,c,S
007 age,n,5,2
008

INPUT DATA NOW? y

NY 01234 37.00

00001  Rachel Jenkins-Stevens 1609 Bancroft Way Berkeley
CA 94703  6.50

00002 Sally Elizabeth  Jenkins-Stevens 1609 Bancroft Way Berkeley
CA 94703 1.50

00003  Alice Springs 1024 Fifth Street Syracuse
NY 01234 30.00

00004 Elizabeth Finkelstein 4096 lst Ave. New York

Figure 1: Creating the sample data file

the REPORT FORM command by typing REPORT FORM
vanilla. dBASE 11 will look to the disk, find that there is no
report named Vanilla, and ask a series of formatting
questions. In this example, no changes have been made
to the default options, which set the left margin of the re-
port at column 8, the number of lines per page at 57, and
the page width at 80 characters.

After specifying the page heading and answering a
few more questions, you come to the column definitions.
Each column is defined by its width (the number of one-

PC World

character-wide columns across the page), the contents of
the field, and the column heading. dBASE II automati-
cally assembles the report when no further columns are
defined. This report format is now saved in a file called
vanilla.frm. If you want to display a report with this for-
mat, type

use reptdemo <Enter>

report form vanilla <Enter>
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Hands On

. USE reptdemo
. REPORT FORM vanilla

PAGE HEADING? (Y/N) y

ENTER PAGE HEADING: report demo, simple test
DOUBLE SPACE REPORT? (Y/N) n
ARE TOTALS REQUIRED? (Y/N) n
COL WIDTH,CONTENTS

001 15,firstname

ENTER HEADING: first name

002 20,lastname

ENTER HEADING: last name

003 5,age

ENTER HEADING: age

004

PAGE NO. 00001
01/01/80

first name last name age
Rachel Jenkins-Stevens 6.50
Sally Elizabeth Jenkins-Stevens 1.50
Alice Springs 30.00
Elizabeth Finkelstein 37.00

ENTER OPTIONS, M = LEFT MARGIN, L=LINES/PAGE, W =PAGE WIDTH

report demo, simple test

Figure 2: dBASE II queries and Vanilla report

Printing a Report
To print a report, you can either add TO PRINT to the
REPORT FORM command line or use <Ctrl>-
<PrtSc>. With the former, you would type report form
vanilla to print. (When TO PRINT is used, it is always the
last clause of a REPORT FORM command.) For exam-
ple, if you introduced an additional clause or command,
such as FOR, you would type report form vanilla for age<20 to
print.

You can also print out a report by typing
report form vanilla <Ctrl>-<PrtSc> <Enter>.
<Ctrl>-<PrtSc> acts as a printer toggle, turning the
printer on if it is off, and vice versa. You can usc this fea-
ture to get a printout as you define a report’s format.
(You will get dBASE II's queries as well as your re-
sponses. Subsequent printouts of the report’s format will
provide you with only your responses—not dBASE II's
queries.) Such a printout is helpful if you later need to re-
vise the report.
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Formatting

Using the REPORT FORM command’s features, you can
generate another kind of report from the Reptdemo file.
You can format a page and its headings, and put a num-
ber of items in a column. Figure 3 illustrates the RE-
PORT FORM command’s queries, the entered responses,
and the resulting report.

Set the left margin at O (instead of the default 8), the
lines per page at 60, and the page width at 70 columns.
You can print a two-line page heading by separating the
first line (‘report demo’) and the second line (‘formatting
capabilities’) by a semicolon, which tells dBASE 11 to
start a new line. Unless another position is specified,
dBASE II will center page and column headings over the
data. You can move column headings flush left or flush
right by using the respective angle bracket when you
type the column heading. For example, in Figure 3 the <
places the ‘address’ column heading at the left side of the
column. Lining up a column heading with the data, par-
ticularly when there are large and small fields in a col-
umn, improves the look of a report.
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. USE reptdemo
. REPORT FORM format

PAGE HEADING? (Y/N) y

DOUBLE SPACE REPORT? (Y/N) y
ARE TOTALS REQUIRED? (Y/N) n
COL  WIDTH,CONTENTS

001 20,lastname + firstname
ENTER HEADING: <name;----
002 20,address + trim(city) + “  ” +state + “
ENTER HEADING: <address;-------
003 10,age

ENTER HEADING: >age;yrs

004 10,int (age*365)

ENTER HEADING:>age;in days
005

” +zip

PAGE NO. 00001
01/01/80

report demo
formatting capabilities

name address

1609 Bancroft Way
Berkeley CA 94703

Jenkins-Stevens
Rachel

1609 Bancroft Way
Berkeley CA 94703

Jenkins-Stevens
Sally Elizabeth

Springs 1024 Fifth Street
Alice Syracuse NY 01234
Finkelstein 4096 1st Ave.
Elizabeth New York NY 01234

ENTER OPTIONS, M =LEFT MARGIN, L= LINES/PAGE, W = PAGE WIDTH m =0,1=60,w=70

ENTER PAGE HEADING: report demo; formatting capabilities

age age
yrs in days
6.50 2372
1.50 547
30.00 10950
37.00 13508

Figure 3: Print formatting with the REPORT FORM command

Other column formatting features are available with
the REPORT FORM command. You can underline a col-
umn heading by creating a two-line heading, with the
second line defined as hyphens. Note too that column
001 prints out two fields from the file. The plus sign is
the equivalent of “then print”; it tells dBASE II to print
the last name and then the first name. Because the col-
umn width is set at 20 (the width of each single field),
dBASE II will wrap the text around to the next line, and
the first name will appear directly under the last name.
This feature is useful when you want several data fields
to line up, or when you have one long field that must be
divided in two.

PC World

In the second column (address), more complicated
dBASE 11 features are used. Although the city field was
earlier defined as 20 characters long, not all entries will
be this large. The trim function removes blanks to the
right of the entry. The city field is thus printed next to
the state and zip code field. You can also type the ex-
pression in the following form: address + city + state +
“ “ +zip. The four fields would then occupy three lines,
with the address, city, and state/zip each taking one line.

Notice that a space surrounded by double quotes
separates the city, state, and zip code fields. The quotes
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Hands On

. USE reptdemo

. index on state to state

00004 RECORDS INDEXED

. set index to state

. report form totaling

ENTER OPTIONS, M =LEFT MARGIN, L=LINES/PAGE, W =PAGE WIDTH
PAGE HEADING? (Y/N) y

ENTER PAGE HEADING: report demo;subtotaling
DOUBLE SPACE REPORT? (Y/N) n

ARE TOTALS REQUIRED? (Y/N) y

SUBTOTALS IN REPORT? (Y/N) y

ENTER SUBTOTALS FIELD: state

SUMMARY REPORT ONLY? (Y/N) n

EJECT PAGE AFTER SUBTOTALS? (Y/N) n
ENTER SUBTOTAL HEADING: report for state =
COL WIDTH,CONTENTS

001 20,lastname

ENTER HEADING: last name

002 20,firstname

ENTER HEADING: first name

003 10,age

ENTER HEADING: >age

ARE TOTALS REQUIRED? (Y/N) y

004 10,int (age*3695)

ENTER HEADING: >age (days)

ARE TOTALS REQUIRED? (Y/N) y

005

PAGE NO. 00001

01/01/80
report demo
subtotaling
last name first name age
* report for state =CA
Jenkins-Stevens Rachel 6.50
Jenkins-Stevens  Sally Elizabeth 1.50
** SUBTOTAL **
8.00
* report for state =NY
Springs Alice 30.00
Finkelstein Elizabeth 37.00
** SUBTOTAL **
67.00
** TOTAL ** 75.00

age (days)

2372
547

2919

Figure 4: Totaling and subtotaling in a report
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identify a literal; that is, something that will be printed
or displayed exactly as it is typed. In this case, since a
space is between the quotes, dBASE II places a space be-
tween fields. Without it, the printed result would be
‘BerkeleyCA94703".

The column width need not match the data field
size. For example, the age column is 10 characters wide,
even though an age field never exceeds five characters.
Using the appropriate column width, you will avoid hav-
ing to abbreviate or hyphenate a heading. A computation
is also included in the example shown in Figure 3, where
the age in years is multiplied by 365 and converted into

Subtotaling is useful only when
data is organized in some order.

an integer. Data that makes up the fourth column, age in
days, is a result of the computation performed on the
number in column three—a demonstration that the
dBASE II report generator lets you manipulate the
printed output, but leaves the contents of a file un-
changed. You cannot change the data in your file during
a report.

Totals

Subtotaling and totaling allow you to add any numeric
expressions in a column. dBASE II will calculate the
total amount for that column, adding only those records
that are selected. The total is printed at the end of the
report.

Subtotaling is useful only when data is organized in
some order. In Figure 4 the four records are indexed by
state. To produce subtotals, you must specify a subtotal
field (ENTER SUBTOTALS FIELD: state), which acts as
a control break. When there are no more CA records,
the command that adds up the accumulated numbers is
triggered, and the California subtotals are printed. The
new value in the subtotal field (NY) starts the process all
over again. If you had answered yes to ‘SUMMARY RE-
PORT ONLY?’, the report would include only the subto-
tal headings and the subtotals. For large files that are
properly indexed, summary reports can be a quick way
to distill information.

PC World

Variations on a Theme

The REPORT FORM command creates a template
rather than an absolute definition of a report. Although
dBASE II anticipates and provides most of the format-
ting features that a user might need, other formatting
features can be specified each time a report is printed.
Some of these formatting features are:

Temporary report headings. When you have a file
that undergoes constant revision, you may want to
change the report’s heading to reflect each version. Typ-
ing set heading to This is Draft 3 will print ‘This is Draft 3’ on
the report until you change the heading with another
SET HEADING TO command or exit dBASE I1.

Date. Typing SET DATE T0 01/02/83 will print the date
below the page number on all reports.

Record selection. You can decide which records to
print by specifying the report name (such as Vanilla or
Format) and the indexed field after the REPORT FORM
command. For example, typing report form vanilla for
state ="CA” will select only those records containing CA
in the state field.

Order. You can print the records in a file in a differ-
ent order but use the same report format by setting the
index to one of the originally defined fields. To display
the same information in two different orders, type

use reptdemo

set heading to This Report Is in Order Records Were Entered
report form format

index on lastname to last

set index to last

set heading to This Report Is in Alphabetical Order by Last Names
report form format

Moving formats. One report format can serve sev-
eral data files, as long as all the file structures include the
same field names. You could load a different file with
USE, then call in a previously used report format.

Passing files. A dBASE II report can be converted
into a standard ASCII file and later incorporated into a
word processing document. You would type

use reptdemo

set alternate to vanilla
set alternate on
report form vanilla
set alternate off

This command sequence will send a copy of the Vanilla

report to a file named vanilla.txt, which can then be ed-
ited by a word processing program.
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Hands On

Changing a Report

Until you have more experience with dBASE I, you
should create a new report format when you need one in-
stead of changing an established one. Once a report for-
mat is defined, it is difficult to modify, since you must
change the report definitions. Unfortunately, a format file
does not store dBASE IT's queries but only your re-
sponses. Editing a format file (.frm) can be a “gruesome
experience” in the words of one dBASE [l programmer.
If you wish to create a report using the name of an exist-
ing report, the first report must be deleted. For example,
type delete file vanilla.frm.

Beyond the Report Generator

Interest in dBASE II's report capabilities seems to be
growing. SoftwareBanc has published a book called Re-
port Writing in dBASE 1. Ashton-Tate, the creator of
dBASE 11, is also issuing the Advanced Programimer’s
Guide to dBASE II, which devotes one section to report
writing. The book includes a command file listing of
FORMGEN, which simulates the REPORT FORM func-

David Jenkins is a computer consultant based in Berke-
ley, Cdlifornia, who specializes in dBASE 11 applications.
He currently directs several programming projects for PC
World and is writing a series of dBASE 11 utility packages
for future publication.

Advanced Programmer’s Guide to dBASE Il
Ashton-Tate

10150 W. Jefferson Blvd.

Culver City, CA 90230

213/204-5570

List price: $28.95

Report Writing in dBASE 11
SoftwareBanc

661 Massachusetts Ave.
Arlington, MA 02174
617/1641-1235

List price: $11.95

tion with a dBASE IT command file. FORMGEN could
save a considerable amount of time when you need cus-
tomized reports. And saving time is what data manage-

ment is all about. £

87FORTRAN/RTOS™ is a Microware
adaptation of the Intel Fortran-86 compiler; a
full ANSI-77 subset with 8087 extensions and
overlays. It generates in line 8087 code
allowing use of all 8087 data types, including
80 bit reals and 64 bit integers. The complete
subset 1/0O is supported including Internal and
External Files and List Directed I/O.
87FORTRAN/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. It is ideal for large applications which
are number intensive or control hardware.
87PASCAL/RTOS" is Intel's ISO-
Standard Pascal with 8087-8088 exceptions.
These make it possible to use all the 8087 data
types directly, while generating modules in one
of the three Intel Memory Models.

87FORTRAN/RTOS and

87PASCAL/RTOS include RTOS and
support forone year.............. each $1350

P.O. Box 79
Kingston, MA
02364
(617) 746-7341

Ware
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IBM PC 8087 SUPPORT FROM MicroWare

PC TECH JOURNAL REVIEW:
“The MicroWare package is preferable
... it executes the basic operations
more rapidly and MicroWare provides
a free update service.”

87BASIC"™ includes patches to the IBM
Basic Compiler and both runtime libraries for
USER TRANSPARENT and COMPLETE 8087
support. Provides super fast performance for all
numeric operations including trigonometrics,
transcendentals, addition, subtraction,
multiplication, and division............... $150

87MACRO" - our complete 8087 software
development package. It contains a “Pre-
processor,” source code for a set of 8087
macros, and a complete object library of
commonly called numeric functions..... $150

RTOS DEVELOPMENT PACKAGE
includes 87 FORTRAN, 87 PASCAL, PL/M-86,
Util(i)tises TX Screen Editor, and

RTOS — Real Time Multi-Tasking/Multi-User Executive
RTOS is a MicroWare configured version of iRMX-86, Intel's legendary operating system. It in-
cludes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All modules
produced by the compilers or ASM-86 are linked, loaded and managed with LINK-86, LOC-86,
LIB-86 and OH-86. These utilities support relocatable or absolute code, generate Intel Hexcode
(when needed), and allow overlays. RTOS/ASM-86/LINK-86/LOC-86/LIB-86/OH-86 ........

$600

iRMX-86, LINK-86, ASM-86, LOC-86, OH-86, LIB-86, Pascat-86, Fortran-86 and PL/M-86 are trademarks of Intel Corp.
IBM PC is a trademark of IBM Corp.

Mic

TalkToUs!

MICROWARE BEST SELLERS!

8087-3 CHIP in stock with 180
day warranty and 8088

OXENANGG v 0w s rminin sowvsiond s $1 75
64K RAM Upgrade ............ $64

FASTPAK™+8087 includes one runtime
library (87BASIC or 87 MACRO), the 8087 chip,
the 87/88GUIDE, and installation

IBSAUCHDINE .o s - v atn st s s omammseon s $325

MATRIXPAK"™ managesa MEGABYTE!
Written in assembly language, our runtime
package accurately manipulates large

matrices at very fast speeds. Includes matrix
inversion and the solution of simultaneous
linear equations. Callable from MS Fortran

3.13, MS Pascal 3.13, and MicroWare
87MACRO, 87BASIC, and RTOS

COMBUSTS. 0. i w5055 g b s each $150

MICROSOFT FORTRAN 3.13
MICROSOFT PASCAL 3.13 These

new |IEEE compatible compilers support both
double precision and the 8087.... each $259

MICROSOFT C COMPILER
includes Lattice C and the MS Librarian..$350

Float87 forMSC .....................0. $125
MultitoolWord ... 269
Microsoft Business Basic Compiler....... 495
SuperSoft Fortran............cooviiiiinn. 34

B88.8087 SUPPQIT. .o o w4 svs s s 5o s o
SuperSoft Voice Drive
TRACES86 Utility.................

Computer InnovationsC86 ............... 345
STSC APL%PLUS/PC .....

64K QUADRAM. ...... .. 349
SANDSTAR 64K Card............. s NS
Sandstar WS2 Hard Disk System ....... 1355
HALO Graphies <. o o s sumamnes eanves i i 125
Graphmatic...........cooooviiiiiiiiian.. 125
ENRIOIRDINGS v <0550 wndom Ghsson i st e 225
PROFESSIONAL BasiCii, «: v s swman o4 295
Kidger Optical Design Program......... 3000




Introducing the world’s first
complete, self-contained,
16-bit portable computer system.

The Panasonic.Sr. Partner with a built-in printer.

The Panasonic Sr. Partner is one of the most flexible and versatile
portable computers.on the market today. So there are many
reasons to buy one.

Runs IBM PC Compatible Programs.

To begin with, the Sr. Partner runs IBM PC compatible
programs. So you can pick from hundreds of popular
programs from an existing software library. Including
Lotus" 1-2-3" Multiplan® and even Flight Simulator.”

In addition, included with the Sr. Partner are five
of the most respected business-related programs
including VisiCalc.” WordStar,” PFS* Graph, File and
Report plus G.W. BASIC: * All at no extra charge.

This “bundle”
allows you to go
to work immediately
doing word processing,
electronic spread sheets,
file management, graph
development and your own
programming.

And because it also accepts
IBM PC compatible hardware,
the Sr. Partner’s technical
capabilities can be expanded
even further.

Built-in Printer.

8 The Sr. Partner is the only

portable in its class with a
built-in printer. It has graphics
capability and can provide you
or your customers with printouts of statistics, budget figures,
conference notes. graphs and much. much more.

The printer is also extremely quiet and offers an 80-character line
and the 132-character line that's perfect for spread sheets and other
accounting programs. And its bi-directional logic design delivers
fast printing.

A Complete System.
The Sr. Partner is an integrated system that doesn't require costly
_add-ons to be called complete.
It has 128K internal memory (RAM). expandable to 512K.
A nine-inch, high-resolution CRT with monochrome screen.
An 8088 microprocessor with a MS-DOS™ 2.11 operating
system. An 8087 co-processor socket. A built-in,
double-sided, double density. 360K. 5%-inch disc
drive and the capability of handling another one
just like it. Built-in color and graphics at no extra
cost. An option slot for IBM hardware. An RGB
monitor output. A centronics parallel interface 'O port
that accepts optional peripherals. And an RS-232 serial -
interface 1'0 port. All for a price that's surprisingly affordable.
The Sr. Partner is also backed up by a 12-month limited
warranty. Most of the competition offers only 90 days.

*Software package subject 1o change

MicroPro Intemational Corporation. PFS — Software Publishing

Registered Tra s WordStar
Corporation. 1-2 otus  Lotus Development Corporation VisiCalc — Visicorp. Fight Smutator
G W BASIC and Multiplan  Microsoft

_SALES UOLUME BY REGION
PRODUCT 123

And if the Sr. Partner should ever need servicing, we have a national
network of authorized service dealers.

Over 60 Years of Dependability.

We're not one of those “here today, gone tomorrow" companies.
Our parent, Matsushita Electric Industrial Co., has
been in business since’1918 and is one of the
world's largest consumer electronics manufacturers.
Matsushita's recent contributions and
innovations to computer and office technology
include: a data entry system that directly connects
facsimile data to a computer. An online optical
character reader. A “pocket terminal” telephone
data entry system. And a 64K static memory chip.
For more information about the Sr. Partner,
write to: Computer Department, Panasonic Industrial Company,
Division of Matsushita Electric Corporation of America,
One Panasonic Way, Secaucus, NJ 07094. Or call: (201) 392-4261
The Panasonic Sr. Partner. It's everything you've always needed
in a portable computer but never had before.

Panasonic.
Industrial Company

e
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I/O operation is successfully com-
pleted and then return control to the
word processing program.

The Evolution of Operating Systems
Early computers were large, crude
devices that required thousands of
vacuum tubes and miles of wiring to
multiply two numbers in a few thou-
sandths of a second. /O operations
were largely performed by operators
physically flipping switches and
patching various units of the com-
puter together. The first operating
systems to appear on the scene han-
dled very simple I/O. As these [/O
routines were used more and more by
programmers, they were standardized
and finally packaged as IOCSs—In-
put/Output Control Systems. Though
fairly primitive by today’s standards,
IOCSs revolutionized the way pro-
grammers wrote programs, and their
acceptance paved the way for further
standardization of /O operations.
When manipulation of the hardware
was simplified and standardized,
more sophisticated and error-free
programming was the result.

IOCSs and other precursors to op-
erating systems were ultimately ex-
panded to include commonly used
and increasingly complex routines
that provided time-keeping, data-
editing, file-organizing, and mathe-
matical functions. By the early 1960s,
computers were being delivered with
software that effectively insulated
programmers from the tedium of /O
programming, program loading, er-
ror detection and recovery, and file
management. With the advent of di-
rect access, disk-storage devices in the
early 1960s, still more comprehensive
software was required to relieve the
programmer of complex disk /O op-
erations.

A significant step in the develop-
ment of operating systems was taken
in 1964 when IBM announced Oper-
ating System/360 (OS/360) for its
family of System/360 compatible
computers. For the first time, com-
prehensive system software (an oper-
ating system) was designed and
developed simultaneously with the

PC World

hardware. It was a risky and expen-
sive investment that sorely taxed the
financial and engineering resources of
even a giant like IBM. (The project
cost an estimated $5 billion and was
known at IBM as “you bet your com-
pany.”)

After 20 years of rapid growth in
computer power, O5/360 is still one
of the most comprehensive main-
frame operating systems available.
Today OS/360 (now known as OS/
MVS) is considered the grandfather
of operating systems, exceeding all
others in everything from develop-
ment costs to unwieldiness.

Much as the miniaturization of
mainframe components allowed the
development of the personal com-
puter, the creation and development
of mainframe operating systems like-
wise benefited personal computer op-
erating systems. While PC-DOS
performs only a subset of the many
functions provided by its mainframe
cousins, its objectives are essentially
the same.

An operating system’s primary ob-
jective is to standardize the way a
computer’s resources are made avail-
able to both a user and an applica-
tions program. By making commonly
used functions easily accessible, the
power of the computer is maximized.
The major functions and actions per-
formed by an operating system fall
into the following major classifica-
tions: command and program execu-
tion, input/output control, disk
storage management, CONcurrency,
and applications interface.

Command and Program Execution
The part of the operating system you
first encounter is the command and
program execution processor. In PC-
DOS the command processor is visi-
ble as the familiar A> prompt, which
asks “What do you want to do
next?” Entering a command or pro-
gram name after the prompt initiates
a search by the operating system
through disk and memory for the

proper program to execute. Control
is then passed to the program; the
operating system waits until it is
called on again by the program or
the user.

Embedded in this procedure is the
necessary logic to recognize which
names entered by the user are operat-
ing system commands and which are
applications program names. The
procedure also determines if a pro-

In PC-DOS the com-
mand processor is
visible as the familiar
A> prompt.

gram is in memory and can thus be
immediately executed or if the pro-
gram must be read into memory
from disk. The operating system also
takes any parameters following a
command or program name and
passes them along to the appropriate
command or program. For example,
when a file is copied from one disk to
another, the source and target file
names are passed to the operating
system’s copy program, which then
opens the file being copied and cre-
ates a new file on the receiving disk.
The command and program execu-
tion function of the operating system
also manages the computer’s internal
memory. Before a program or com-
mand can be executed, its location
must be known. The operating sys-
tem in effect draws a map of the
memory in order to pinpoint where
the operating system resides, where

195


















$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
m Cables
m External custom chassis with additional space for

either our tape backup, another hard disk, or floppy
disk drive.
s 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 I 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.

GREAT LAKES
COMPUTER PERIPHERALS, INC.

2200 West Higgins Road * Suite 245
Hottman Estates, IL 60185 « (312) 843-1090
Dealer inquiries invited.
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For your IBM/PC

mbp COBOL:
4 times faster;
and now with

mbp COBOL Compiler executes
IBM/PC* programs at least 4 times

faster (see chart). Fast also describes our new SORT, which can sort four-
thousand 128-byte records in less than 30 seconds. A callable subroutine or

mbp COBOL can be summed up
in one word: fast.
Because it generates native
machine language object code, the ("

GIBSON MIX Benchmark Results

Calculated S-Profile,
(Representative COBOL statement mix)

Execution time ratio

mbp Level I1** R-M*** Microsoft****
COBOL COBOL COBOL COBOL
100 408 598 618

128K system with hard disk required. *IBM/PC is an IBM TM; **Level 11
is a Micro Focus TM; ***A Ryan-McFarland TM; **** A Microsoft TM.

An Interactive Symbolic Debug Package
included standard; Multi-Keyed ISAM Structure;
listing options allow source & object code, map
& cross-reference checking; GSA Certification

to ANSI *74 Level II; mbp has it all.

mbp COBOL:
4 times faster.

It’s no surprise companies like Bechtel,
Chase, Citicorp, Connecticut Mutual, and
Sikorsky choose mbp COBOL; make it your
choice, too. mbp is available at Vanpak Soft-
ware Centers, or direct; just send the coupon,
or call for complete information—today.

stand-alone, 9 SORT
control fields can be
specified. And our new
CHAIN is both fast and
secure, conveniently
transferring control from
one program to another, passing 255 parameters. Plus, new
extensions to ACCEPT & DISPLAY verbs give better, faster
interactive programming.

The 900000000000 00000000000000O
complete | | | ! mbp Software & Systems
COBOL. - Technology, Inc.

7700 Edgewater Drive, Suite 360, Oakland, CA 94621
Phone 415/632-1555

Please send complete- mbp COBOL information to:

NAME

COMPANY

ADDRESS

CITY/STATE/ZIP

PHONE
©00000000000000000000000000000000000000000
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€ Hands On: Word Processing

Do It with Dots

WordStar’s dot commands can make it easy to address
envelopes and use letterhead stationery.

Steven D. Ryals

Many people are aware that Word-
Star, the word processing program
from MicroPro International, is the
best-selling program of its kind. It
was the first word processing pro-
gram widely available for microcom-
puters, and as such it remains the
program against which all others are
judged.

Complaints about the complexity
of WordStar have been widespread
over the years. The most common
complaint is that a user must learn a
large set of commands in order to use
the program’s full capacity. While
that charge has merit, the flip side is
that WordStar’s many commands
make it a versatile tool, capable of a
wide variety of word processing
tasks.

WordStar has several groups of
commands, the least understood of
which may be the dot commands.
These commands, along with the
print control commands, are de-
signed to let the user print WordStar
files in almost any format imaginable.
Dot commands control headings and
footings, page breaks, margins, char-
acter pitch, lines per inch, page num-
bering, and a host of other print
characteristics.

PC World

The format files described in this
article are examples of templates to
print addresses on envelopes and to
print on letterheads. These format
files can be given the file extension
fmt as a reminder to the user that
they aren’t text files. Once a docu-
ment file is opened, you can use the
“KR command to read the .fmt file
into the top of the document file to
provide the document’s print format.

WordStar has several
groups of commands,
the least understood of
which may be the dot
commands.

Printing Envelopes

Listing 1 shows the dot commands
used for a typical envelope printing
format. We can name the file env.fmt.
WordStar does not print anything to
the right of two periods in the first
two columns, so the first statement is
simply a comment, the equivalent of
a BASIC REM(ark) statement. When
WordStar sees a single period (dot) at
the beginning of a line, it takes ap-

propriate action based on what fol-
lows the period. Most dot commands
should be placed at the beginning of
a file. There are exceptions, of
course, such as the command to force
a page break (.PA), which must ap-
pear at the spot where the page break
Is to occur, or commands to change
the format in the middle of the text.

The envelope formatting example
starts with the margin commands.
The .MT (margin top) command is
used to set the top margin. The de-
fault is 2 lines; a change to an 8-line
top margin is required for an enve-
lope. The bottom margin is set with
the .MB (margin bottom) command.
The default for the bottom margin is
8 lines from the bottom. Setting the
bottom margin at 13, in this context,
allows a maximum of § lines to be
printed on one envelope. This limit
can be changed to reflect special ad-
dressing requirements.

The .PO (page offset) command
sets the column at which printing be-
gins. The default is column 8. On an
envelope, the address should be
printed further to the right, so the
page offset is set at column 50. This
is for a #10 (business size) envelope.
Other settings can be substituted to
accommodate shorter envelopes.
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Hands On

.MT8
.MB13
.P050
.0P

..print an address on an envelope

Listing 1: env.fmt

..letterhead template
MTY

.MB13

.PN1

.OP

June 1, 1984
.HM1

.HE June 1, 1984 -

<<addressee name here)>> -

page #

Listing 2: lh.fmt

Finally, the .OP (omit page num-
bers) command tells WordStar not to
print page numbers until a .PN rein-
states page numbering. WordStar will
place page numbers on all documents
unless it is told otherwise.

When you read the format file into
the envelope file, the address should
be directly under the group of dot
commands. WordStar will dutifully
send to the printer any blank lines it
finds between a dot command and
the text, thereby throwing off the
position of the address as set up by
the dot commands.

Letterhead and Text

Listing 2 is a typical letterhead tem-
plate file, which we’ll call Ih.fmt. This
template is used 'to print a date on
letterhead paper and to print the
date, the addressee’s name, and a
page number as the heading on any
subsequent pages of the letter.

206

Most of the commands used here
will be familiar from the discussion
of the envelope template. As with the
envelope template, the first thing to
do is set up the top and bottom mar-
gins with the.MT and .MB com-
mands. Once that is done, you may
want to change the indentation from
the left edge (page offset) with the
PO command to match your pre-
printed letterhead. The command
.PN1 specifies that the page numbers
(which will be in the heading) start
with 1 for the current page (even
though a page number will not be
printed on the first page). The com-
mand .OP tells WordStar to omit the
page number at the bottom of each
page.

Following the .PO command are
several returns and the date (which
you must update). WordStar reads
this information as text; it will skip
as many lines as there are returns, to
accommodate the printing on the let-
terhead, and then print the date.

The heading line is set with the
.HE (heading) command followed by
the text of the heading. The .HE

command prints one specified line of
text at the top of every page until the
.HE command is used again, either
with or without text. The .HM com-
mand sets the number of lines be-
tween the heading and the body of
the text. The default setting is 2 lines.
The heading line shown in the tem-
plate includes the date, the name of
the addressee, and the current page
number. (The symbol # in the .HE
command indicates where the page
number will appear. It works in con-
junction with the .PN command to
specify the correct page number for
each page.)

These two template files can be
combined in a simple letter writing
system. To use the system described
here, you must keep a list of names
and addresses in a file in the follow-
ing format:

NAME

STREET ADDRESS

SUITE OR BOX NUMBER
CITY, STATE ZIP

You could then start a letter by
using the following procedure:

1. Open the name and address file
and use the find command (*QF) to
search for the address you need.

2. Mark the name and address as a
block and write it (using the "KW
command) to a temporary file.

3. Open a document file and read
in (using the "KR command) the en-
velope template (env.fmt). Move the
cursor to the bottom of the text and
read in the temporary file that holds
the desired name and address.

4. Mark the name and address as a
block. Move the cursor to the bot-
tom of the text, and read in the let-
terhead template (Ih.fmt).

5. Move the cursor to the bottom
of the text again and copy the name
and address that is still marked as a
block.

6. Move the cursor to the end of
the addressee’s full name and mark
the end of the block there. Copy it to

May 1984
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Gotagreat new prbg
up your sleeve?

If you write programs, we need each other.

We know that some great software is being developed between
the hours of midnight and 6:00 AM, in the silence of America’s
homes. If you're one of those disk-driven writers, buttoning up
by day and hunkering down by night, take heart. Fame and
fortune could be right around the corner.

You'll hear from us in 30 days.
I/0 WARE is looking for innovative programs
for the home and small business markets:
word processing, graphic arts, finance,
planning, home budgeting, “how-to”, etc.
Programs that will run on the Commodore
64 (Disk or Tape); IBM PC and PC Jr. (Disk);
Apple II (Disk); TRS-80 I, III, IV (Disk),
and Color Computer (Disk or Tape).
You'll receive our decision in 30 days.
If you have what we're looking for
we'll immediately send you an
advance of at least $250.

And that's just the beginning.
[/0 WARE can give you the kind of
exposure (and royalties) you've been
dreaming of.

The I/0 WARE Professionals:
Duane Manseau, Jim Eastman, Tom Cullity
“We're looking for great new software.”

We'llputa
cash advance i ‘s o s oo
your pocket.

See your name up in bytes.

Every program needs professional documentation, packaging,

distribution, and promotion. That’s our job. We'll transform

your program into a polished, and successful software package.

1/0 WARE is part of the team of computer experts

publishing the leading computer magazines in the
country. Which means your program will have
access to major national advertising, direct

mail, and hundreds of retail outlets across
the country.

Because we're putting together a very
strong line of software. Fast. And there’s a
good chance you could be a part of the

team. Just call Tom Cullity at our soft-
ware hotline, 603/924-9897, and let us
know what you have up your sleeve.

1/0 WARE INC.
Peterborough, NH 03458

WaAl€ Aattention: Tom Culiity
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PC NETWORK Members come back to buy

PC NETWORK Members join America’'s Number 1 Computer
Buying Service because they recognize a great value. So it makes
sense that sometimes our value-wise customers may check
another source before making their purchases. And it makes
sense that they come back to PC NETWORK to buy—at just 8%
over the wholesale price plus shipping.

We know of no “discount” house, computer store, retail shop or
direct mail outlet that can beat our consistently low prices or
match our tremendous selection of products!

We Invite You To Compare

Shop around. Then add up the transportation costs and time
spent on the phone or traveling from store to store. Or remember
frustration you may have experienced asking an untrained
order-taker or sales clerk about compatibility, language require-
ments, memory capacity, price comparisons. ..

Or call us first. Our trained personnel will gladly answer all your
questions and quote you the best prices on the largest selection of
computer software and hardware in the nation! And when you
buy, it's all delivered right to your doorstep— quickly!

CALL 1-800-621-S-A-V-E
In lllinois Call (312) 372-4488
\ Your Membership Validation Number: W493

You can validate your membership number and, if
you wish, place your first money-saving order over
the phone by using your VISA, MASTERCARD or
AMERICAN EXPRESS. Our knowledgeable ser-

, vice consultants are on duty Mon-Fri 8 AM to 7 PM. _'%__l
Sat 9 AM to 5 PM CST. g
PC NETWORK ‘*x%b\/
180 North Michigan Avenue i

Chicago, lllinois 60601
Call now...Join the PC NETWORK and start saving today!

P2 R

JOIN PC NETWORK AND
RECEIVE OUR GIANT
WHOLESALE CATALOG
FEATURING NEARLY 400
PAGES OF SOFTWARE AND
. HARDWARE PRODUCTS AT
' UP TO 60% SAVINGS OVER
. THE RETAIL PRICE!

Join PC NETWORK for as low as $8 for one
year (or $15 for two years) to receive your Giant
Wholesale Catalog and nine other exclusive,
money-saving benefits:

@ Real Buying Clout

® Fully-insured, Fast Home Delivery

® Knowledgeable Service Consultants

® Discount Book Library

@ Optional Business Software Rental Library
e Optional Game Software Rental Library

® Special Savings Bulletins—"The Printout”
® Product Satisfaction Guarantee

e Membership Satisfaction Guarantee

PLUS: SPECIAL V.I.P. MEMBERSHIP (optional)

Our Members depend upon the high quality of
PC NETWORK’s Software Rental Libraries—
and they appreciate the fast home delivery!

Many Members have taken advantage of the savings and
convenience our Software Rental Libraries have to offer. They
know we have the latest versions of all the most important
software titles, and that their orders will be shipped promptly!
Maybe that's why so many folks have switched to the PC
NETWORK for their software needs.

The nation’s largest corporations depend on
PC NETWORK

Our corporate roster includes some of the nation's largest
financial, industrial and professional concerns. Their buyers know
that purchasing or renting from PC NETWORK saves them time,
money and trouble. They also count on us for product evaluation,
professional consultation and the broadest spectrum of products
and brands around. Call and ask about our Major Corporation
Membership Program, and feel free to inquire which companies
have already joined!

Copyright ¢1983. PC NETWORK INC
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%% Star-Dot-Star

A global exchange of personal computer discoveries

Edited by Karl Koessel and Art Wilcox

This month’s discoveries include a
program that lists referenced line
numbers of a BASIC program, and
batch files that facilitate hard disk
backups. We also discuss the memory
requirements of differently sized
1-2-3 worksheets. This month we
lead with ERRLEV, a variation of
QUERY (see “Batch,” *.*, PCW, Vol.
2, No. 3), which permits the user to
direct the flow of batch file
processing.

The last line in our Editors’ note to
“Fast Boot” (see *.*, PCW, Vol. 2,
No. 1) was wrong to suggest placing
MORERAM in an AUTOEXEC.BAT
file. As many of our readers pointed
out, doing so causes an endless loop
(which can be stopped with
<Ctrl>-<Break>), because MORE-
RAM’s last instruction reboots the
system.

Don’t forget, when you submit
your tips on disk, you save us several
keystrokes and also get a free disk in
return.

More Interactive Batch
The ERRORLEVEL condition pa-
rameter within batch files is very use-
ful for conditional execution of
commands. For example, when DOS
executes the command
IF ERRORLEVEL 5§ ECHO HI
THERE
‘HI THERE’ will be displayed if the
latest exit code from a program is
equal to or greater than §. The prob-
lem is that most programs do not set
this code, rendering this condition
parameter useless. See pages 6-41 and
D-48 of the DOS 2.00 manual.
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I have written a short assembly
language program (see ERRLEV
.ASM) and converted it to the com-
mand file ERRLEV.COM, which
may also be created by the BASIC
program ERRLEV.BAS (see listing by
that name). This command file (here-
after referred to as ERRLEV) displays

The ERRORLEVEL
condition parameter
within batch files is
very useful for condi-
tional execution of
commands.

a message, requests a single character
of input, and then sets the exit code
equal to the ASCII value of the char-
acter. All lowercase letters are con-
verted to uppercase. A simple
example of ERRLEV used in a batch
file is shown in SAMPLE1.BAT.

In SAMPLE1BAT, execution will
branch to the label “NEXT" if you
type an uppercase or lowercase Y in
response to the message ‘Do you
want to continue? (Y/N)’ displayed by
ERRLEV. If you type an uppercase
or lowercase N, execution will
branch to the label “EXIT’. Note
also that because the IF ERROR-
LEVEL conditional command per-
forms a greater than or equal to test,
you must test for the largest ASCII
value first.

As an example of how I use ERR-
LEV, I have included a batch file (see
ASSEMBLE.BAT) that edits, assem-

bles, links, and creates a .COM file.
Note that all files needed are in drive
G

Gerald A. Crichton

La Canada, California

Editors’ note: In SAMPLEI1.BAT, any
character whose ASCII value is be-
tween Y (89) and a (97) or greater
than y (121), such as Z, will also
cause execution to branch to the label
“NEXT’. And any character between
Y and N (uppercase or lowercase)
will cause execution to branch to the
label :EXIT".

To avoid the inadvertent branch
caused by accidentally entering such
characters, the batch file should check
for the next higher ASCII value be-
fore checking each value intended to
cause a batch file branch. Also, after
checking for the last valid expected
response, you should include a
branch that returns to the latest use
of ERRLEV (you may need to add a
label) to avoid unintentionally falling
through to the next batch file com-
mand if an ASCII value less than the
smallest valid value is entered. Adding
these checks to SAMPLE1.BAT pro-
duces the batch file shown in
SAMPLE2.BAT.

FORMAT Bell

[ have a habit of formatting all disks
immediately after opening a new
box. This takes some time, and
meanwhile you can do something
else. But because the FORMAT pro-
gram prompts are visual, you have to
keep checking the screen. I patched
FORMAT.COM so it beeps when it
prompts for a volume label and also
when it prompts to quit or to format
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TITLE ERRLEV - Sets the ERRORLEVEL to the ASCII code of key entered
;Letters a through z converted to uppercase
parmarea EQU 80H ,unformatted parameter area in Prefix
er EQU 13 ;Carriage return char
Lf EQU 10 ;line feed
cseg SEGMENT PARA PUBLIC 'CODE'
100h
start FAR
ASSUME CS:cseg,DS:cseg,SS:cseg,ES:NOTHING
DS ;Set return segment addr to stack
AX, AX ;Clear a reg
AX ;Put zero return addr to stack
MOV SI,parmarea ;0ffset in Prefix
CX,CX
MOV Ol [ST] ;Number of chars in parameter list
3I :Ptr to first char
MoV DI,OFFSET msg ;copy parameter into msg
MOVSB
MOV DS,OFFSET msg ;Point to message to print
MOV AH,9 ;Function selected = console output
21h ;Invoke DOS to display message
MOV AX,0C01h ;Clear keyboard & wait for key
21h ;keyboard I/0
AX ;save ASCII code for terminate
MOV DL,cr ;send carriage return
MOV AH,2
21h
DL,1f ;send line feed
MOV AH,2
21h
AX ;char code is in AL
AL, '2?! ;test if char is lowercase
ok ;no
AL, "a?t
ok yno
" AND AL, ODFh :yes...convert to uppercase
ok: MOV AH, 4Ch ;Terminate & set ERROR LEVEL
. 21h ;eall function
start
msg 80 DUP("$") :msg with automatic $ terminator
cseg
start
ERRLEV.ASM

PC World
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10 1t Program that generates ERRLEV.COM
20 ! By Gerald Crichton, La Canada, CA
30 !

100 CLS: KEY OFF: ON ERROR GOTO 110: GOTO 120

110 PRINT "ERROR: check data": KEY ON: CLOSE: END

120 PRINT "Place disk in Drive A for ERRLEV.COM"

130 PRINT "-—-then hit <Enter>": DUMMY$=INPUT$(1)

140 PRINT: PRINT "Reading DATA statements..."

150 RESTORE: READ TOTAL, CHECK#

160 FOR I=1 TO TOTAL: READ BYTE: SUM#=SUM#+BYTE: NEXT I

170 IF CHECK# <> SUM# THEN 110

180 PRINT "Writing A:ERRLEV.COM file..."

190 RESTORE: READ TOTAL, CHECK#

200 OPEN "R", #1, "A:ERRLEV.COM",1

210 FIELD #1,1 AS N$

220 FOR I=1 TO TOTAL: READ BYTE: LSET N$=CHR$(BYTE): PUT #1: NEXT I

230 CLOSE: PRINT "ERRLEV.COM created"

240 KEY ON: END

250 DATA 138, 8759

260 DATA 30, 51, 192, 80, 190, 128, 0, 252, 51, 201, 138, 12, 70, 191, 58, 1
270 DATA 243, 164, 186, 58, 1, 180, 9, 205, 33, 184, 1, 12, 205, 33, 80, 178
280 DATA 13, 180, 2, 205, 33, 178, 10, 180, 2, 205, 33, 88, 60, 122, 119, 6
290 DATA 60, 97, 114, 2, 36, 223, 180, 76, 205, 33, 36, 36, 36, 36, 36, 36
300 DATA 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36

310 DATA 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36

320 DATA 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36

330 DATA 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36

340 DATA 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36

ERRLEV.BAS

echo off

IF EXIST c:%1.asm GOTO edit

ECHO This is a new element, do you want to continue?
c:ERRLEV Enter E(edit) X(exit):

IF ERRORLEVEL 88 GOTO exit

redit

c:edlin c:%1.asm

copy c:%1.asm b:

c:masm c:%1,c:;

c:ERRLEV Enter R(re edit) X(exit) L(link)
IF ERRORLEVEL 88 GOTO exit

IF ERRORLEVEL 82 GOTO edit

crlink ©i%,c8

c:exezbin c:%1 b:%1.com

texit

ASSEMBLE.BAT
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ERRLEV Do you want to continue?(y/n) :CONT
IF ERRORLEVEL 89 GOTO NEXT ERRLEV Do you want to continue?(y/n)
IF ERRORLEVEL 78 GOTO EXIT IF ERRORLEVEL 90 GOTO CONT
:NEXT IF ERRORLEVEL 89 GOTO NEXT
s EXIT TIF ERRORLEVEL 79 GOTO CONT
IF ERRORLEVEL 78 GOTO EXIT
GOTO CONT
:NEXT
tEXIT
SAMPLEL.BAT SAMPLE2.BAT

A>DEBUG FORMAT.COM
-E CBE
0905:0CBE 28.59 59.2F

-E E67

0905:0E67 20.07
-W

Writing 1780 bytes
-Q

A>

0905:0CCO 2F.4E 4E.20 29.07

Display of putting a bell in FORMAT.COM

another disk. The patch involves
nothing more than putting the BEL
character (ASCII value 07) in the
prompting text.

For the DOS 2.00 FORMAT.COM
(stamped 3-08-83, 12:00 p), type in
the following, making sure to include
the spaces:

DEBUG FORMAT.COM<Enter>
E CBE<Enter>

59 2F 4E 20 07<Enter>

E E67<Enter>

07<Enter>

W<Enter>

Q<Enter>

What you see on the screen should

duplicate what is shown in “Display
of putting a bell in FORMAT.COM,”

PC World
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except that the segment prefix ‘0905:
will vary, depending on the amount
of installed memory.

From now on the FORMAT pro-
gram will beep when it prompts you
for a volume label and when it asks if
you want another disk formatted.

Pieter |. Huizinga

Wouwsestraatweg, Netherlands

Hard Disk Backup

Because backing up a hard disk is
somewhat of a nuisance, many users
don’t back up regularly. I have writ-
ten a batch file (see FBACKUP.BAT)
that not only streamlines the actual
backup process but also makes it
easy to back up a selected subset of
your directories. In addition, output
from the program is redirected to a
log file on disk, which comes in

handy when it comes time to restore
a file. (I have included line numbers
in the listing for reference purposes
only; they are not allowed in a batch
file and must be omitted when you
create the batch file.)

To invoke the file, type FBACKUP
followed by either the date (as shown
in line 3), or the name of an indi-
vidual directory followed by ONE
(as shown in line §). Line 6 is neces-
sary only if you set up a separate di-
rectory for the backup program and
log files. If you would rather use the
root directory, delete line 6. Lines 8
and 9 check to see if you are backing
up only one directory. If so, con-
trol passes to the appropriate label
(:back_up, line 18). The x’s in lines 8
and 9 circumvent the syntax error
message that results from testing the
value of a nonexistent batch argu-
ment. When you are backing up all
directories, you submit only one ar-
gument, the date, so the “second” ar-
gument, which is nonexistent, must
be tested in this way.

If the ONE argument is missing,
the program assumes that all the di-
rectories are to be backed up. Line 10
then checks to see if there is already
a log file on disk in the format
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1. echo off

2. rem to back up all directories:

3. rem FBACKUP mmddyy

L, rem to back up one directory:

5. rem FBACKUP dirname ONE

6. cd \backup

7. echo full backup for %1

8. if x%2==xone goto back one

9. if x%2==xONE goto back:bne

10. if exist fb%1.log goto xist all

11, sres all

12. echo on

13. backup c:\ a:>>fb%1.log

14, for %%f in (backup pctalk graphics jeff) do backup c:\%%f a:/s/a>>fb%1.log

15. for %%f in (lotus123 par rbase sim xtalk) do backup c:\%%f a:/s/a>>fb%1.log

16. echo off

17. goto end

18. :back one

19. if exist %1.log goto xist one

20. :res_one

21. echo on

22. backup c:\%1 a:/s>>%1.log

23. echo off

24, goto end

25. :xist _one

26. echo %1.log already exists. press ctrl-break to end backup procedure.

27. pause

28. goto res_one

29. :xist_all

30. echo fb%1.log already exists. press ctrl-break to end backup procedure.

31. pause

32. goto res_all

33. :end
FBACKUP.BAT
‘FBmmddyy.LOG’. If so, you can rected to the log file. (Theoretically,  is added to the disk, its name should
choose between aborting the batch only one FOR loop is necessary, as be added to one of the argument
processing or overwriting the log file  the DOS 2.00 manual mentions no lists. After the FOR loops are ex-
(lines 29 through 32). limitation on the number of argu- ecuted, batch processing ends.

If you opt to proceed, the root di-  ments allowed, but I have had the If the ONE argument is present,
rectory is backed up (line 13), fol- processing blow up with more than  control is passed to line 18, where a
lowed by all directories listed as eight arguments per FOR loop.) Any  check is made for the existence of a
arguments to the FOR loops in lines  directories that are not to be backed  log file in the format ‘dirname. LOG’,
14 and 15, with terminal output di- up should be left out of the argument

lists. Similarly, when a new directory
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3. rem

5. rem

IBACKUP mmddyy

IBACKUP dirname ONE

7. echo incremental backup for %1
10. if exist ib%1.log goto xist all
13. backup c:\ a:/m>>ib%1.log

14, for %%f in (backup pctalk graphics jeff) do backup c:\%%f a:/m/s/a>>ib%1.log
15. for %%f in (lotus123 par rbase sim xtalk) do backup c:\%%f a:/m/s/a>>ib%1.log

22. backup c:\%1 a:/m/s>>%1.1log

Changes to create IBACKUP.BAT

such as GRAPHICS.LOG. Note that
this batch file, when invoked for sin-
gle-directory backup, works properly
only for directory names of eight
characters or less. If the log file ex-
ists, you are offered the options out-
lined above. Line 22 performs the
actual backup of the directory.
Another version of this batch file,
IBACKUP.BAT, performs incremental
backup using the /M option (see the
DOS 2.00 manual, page 6-25). The
differences between FBACKUP.BAT
and IBACKUP.BAT are the remarks
in lines 3 and 5, the message printed
in line 7, the name of the log file cre-
ated when you are backing up more
than one directory that starts with 1B
instead of FB (in line 10 and lines 13
through 15), and the inclusion of the
/M parameter on the backup com-
mands in lines 13 through 15 and line

22. The differences are shown in
“Changes to create IBACKUP.BAT.”

PC World

These batch files have made man-
aging my archival storage more effi-
cient. Perhaps they will be of use to
you, too.

Jeff Blaze

Campbell, California

1-2-3 Overhead
If you run very large worksheets and
get a message that your memory is
full, there may be a way to make
more memory available without
breaking the worksheet into smaller
chunks or, more radically, adding an-
other bank of 64K chips. The mem-
ory may have filled up due to the way
1-2-3 stores cell address information.
1-2-3 has an overhead factor that |
call “displacement cost.” In addition
to the bytes used to hold the data en-
tered into the worksheet, 1-2-3 re-
serves 4 bytes to use as a pointer for
each cell (except Al) within the rect-
angle of cells bounded by the highest-
numbered row and rightmost column
in which data has been entered. Ex-
pressed algebraically, the displace-

ment cost is d=4(rc — 1) where d
equals the displacement cost in bytes,
r the highest row number, and ¢ the
rightmost column (A=1, B=2, etc.).

For example, if the worksheet has
data that extends to row 10 and col-
umn N, the displacement cost is the
same as if the data were only in cell
N10. Enter some number into cell
N10 and press <Home>. Then if
you press the <End> <Home> key
sequence, the cursor will move to the
farthest used cell, N10. In this situa-
tion, the cost works out to be
4 bytes x ((14 x 10) — 1), which
equals 556 bytes.

Now enter a number into cell Z26,
which makes the displacement cost
4 bytes X ((26 x 26) — 1), which
equals 2700 bytes. Erase the number,
and press <Home>. If you press the
<End> <Home> key sequence, the
cursor moves to the empty cell Z26
rather than the farthest cell with
data, N10. Thus 2144 bytes of mem-
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'# BASIC CROSS-REFERENCE PROGRAM
'# DEC 1983 . . . DONALD G. JOHNSTON
'¥ SCANNING AS USED IN SQUISH FROM PC WORLD

'# QUICKSORT WRITTEN BY JOHN W. ROSS
1R

PRERERREREXRRRRRRRRERRRRXNRELRRERRRRRXARRLRRNRRX

100 !

110 'INITIALIZE. DETERMINE FILE AND OPEN IT.

120 !

130 SD=0:XR$="":T=0:T1=0:T2=0:V$="":X=0:2C=0:DIM LO(50),HI(50),REF(1000),LN(1000
) :SCREEN 0,0,0:WIDTH 80:COLOR 11,0:KEY OFF:CLS:LINE INPUT "Enter the name of the
program to be cross-referenced: ";XR$:IF O0=INSTR(XR$,".") THEN XR$=XR$+" .BAS"
140 PRINT:PRINT"Opening " ;XR$:ON ERROR GOTO 1000:0PEN XR$ FOR INPUT AS #1:PRINT:
PRINT"Scanning " ;XR$;" now ..... Line # = ":PRINT:PRINT"# of references = 0"

200 !

210 '"SCAN LINES OF CODE FOR CROSS-REFERENCES.

220 !

230 IF EOF(1) THEN CLOSE #1:GOTO 430

240 LINE INPUT #1,A$:IF ASC(A$)>58 THEN COLOR 12,0:PRINT:PRINT"#*¥¥% tn.XRg.nt jg
not an ASCII file ¥#¥¥*";PRINT:COLOR 11,0:END

250 HH=INSTR(A$," "):LN=VAL(LEFT$(A$,HH)):LOCATE 5,29+LEN(XR$):PRINT LN:G1=1:G2=
1:G3=13GU=12G5=1:G6=1:GT=1

260 D=4:T=INSTR(G1,A$,"THEN"):IF T THEN G1=T+D:GOTO 340

270 T=INSTR(G2,A$,"GOTO"):IF T THEN G2=T+D:GOTO 340

280 T=INSTR(G3,A$,"ELSE"):IF T THEN G3=T+D:GOTO 340

290 T=INSTR(G4,A$,"GOSUB"):IF T THEN D=5:G4=T+D:GOTO 340

300 T=INSTR(G5,A$,"RESUME"):IF T THEN D=6:G5=T+D:GOTO 340

310 T=INSTR(G6,A$,"RUN"):IF T THEN D=3:G6=T+D:GOTO 340

320 T=INSTR(G7,A$,"RESTORE"):IF T THEN D=7:G7=T+D:GOTO 340

330 GOTO 230

340 A=VAL(MID$(A$,T+D)):IF A THEN R=R+1:REF(R)=A:LN(R)=LN:LOCATE 7,18:PRINT R
350 IF A>0 THEN T=T+D:D=1:T1=INSTR(T,A$,","):T2=INSTR(T,A$,":"):IF T1>0 AND (T2=
0 OR T1<T2) THEN T=T1:GOTO 340

360 GOTO 260

400 !

470 ' USE QUICKSORT TO ORDER THE REFERENCED LINES

420 !

430 CLOSE:LOCATE 9, 1:PRINT"Sorting the cross-references... (Depth of sort shown

below.":LO(1)=1:HI(1)=R:II=1

440 IF II<=0 THEN 630

450 IF LO(II)>=HI(II) THEN II=II-1:PRINT II;:GOTO 440

460 I=LO(II)-1:J=HI(II):IL=J

470 IF I>=J THEN 520

O oOuU W —
%k dk ¥k X X X

(continues)

XREF.BAS
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480 I=I+1:IF REF(I)<REF(IL) OR (REF(I)=REF(IL) AND LN(I)<LN(IL)) THEN 480

393 g:J—i:IF J>I THEN IF REF(J)>REF(IL) OR (REF(J)=REF(IL) AND LN(J)>LN(IL)) THE
9

500 IF I<J THEN SWAP REF(I),REF(J):SWAP LN(I),LN(J)

510 GOTO 470 '

520 J=HI(II):SWAP REF(I),REF(J):SWAP LN(I),LN(J):IF I-LO(II)<HI(II)=1 THEN LO(II

+1)=LO(II):HI(II+1)=I-1:LO(II)=I+1:GOTO 540

530 LO(II+1)=I+1:HI(II+1)=HI(II):HI(II)=I-1

540 II=II+1:PRINT II;:GOTO 440

600 '

610 'FORMAT THE OUTPUT LISTING

620 !

630 PRINT:PRINT"Ready to output the results now!"

640 PRINT"Do you want it to the screen (s) or printer (p)?":A$="":WHILE A$="":A$

=INKEY$:WEND:IF A$="s" OR A$="S" THEN CLS:A$="scrn:" ELSE IF A$="p" OR A$="P" TH

EN A$="1pt1:"ELSE PRINT:PRINT"s or p Please!":PRINT:GOTO 640

650 OPEN A$ FOR OUTPUT AS #1:PRINT #1,"Cross-references of line numbers for ";XR

$:PRINT #1,STRING$(37+LEN(XR$),"="):PRINT #1," "

660 PRINT #1,"Reference:","Line numbers" :PRINT #1,STRING$(30,"="):PRINT #1,REF (

1);":",LN(1);:FOR I=2 TO R:IF REF(I)=REF(I-1) THEN GOSUB 680 ELSE PRINT #1," ":P

RINT #1,STRING$(30,"="):PRINT #1,REF(I);":",LN(I);

670 NEXT:PRINT #1," ":END

680 IF A$="scrn:" THEN AX=POS(0) ELSE IF A$="1pt1:" THEN AX=LPOS(1) ELSE END

690 IF AX>73 THEN PRINT #1,"":PRINT #1,"",LN(I);ELSE PRINT #1,LN(I);

700 RETURN

1000 IF ERR=53 THEN RUN ELSE ON ERROR GOTO 0

XREEBAS (continued)

Enter the name of the program to be cross-referenced: XREF

Opening XREF .BAS

Scanning XREF.BAS now ..... Line # = 1000

# of references = 22

Sorting the cross-references... (Depth of sort shown below.)
2 3 4 3 4 5 6 7T 8 9 10 11 10 9 8 7 6 5 4 3 2 3 4 3 4
5 4 3 2 1 0

Ready to output the results now!
Do you want it to the screen (s) or printer (p)?

Screen 1, XREF.BAS
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Cross-references of line numbers for XREF.BAS
Reference : Line numbers
230 = 330
260 : 360
340 : 260 270 280 290 300 310 320 350
430 : 230
4yo : 450 540
470 510
-480 : 480
490 : 490 o
520 : 470 N
540 : 520 -
630 : 440
640 : 640 N
680 : 660 T
1000 : 140
Screen 2, XREF.BAS

ory are wasted. Used as pointers to
empty cells beyond the rectangle
bounded by the farthest used cell,
these bytes are unavailable to hold
data.

This situation arises when data is
entered into some far cell within the
worksheet and is then erased. Even if
the /Range Erase, /Worksheet Delete
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Row, or /Worksheet Delete Column
commands are used, 1-2-3 will not
give back the displacement cost. It
gets saved with the worksheet and
eats up memory when it is loaded
again. This can be a nuisance if the
worksheet is very large. In one case |
experienced, the amount of wasted
memory was almost 10K—enough to
bring a macro to a screeching halt.

The extra memory can be re-
covered with the following three
steps:

1. /File Retrieve the original file.

2. [File Xtract Formulas. Limit the
range to extract to the active data
rows and columns. Don’t use the
<End> <Home> key sequence to
find the end of this range.

3. /File Retrieve the extracted work-
sheet file. This can be resaved to the
original file.

If you execute a /Worksheet Status
on both the original and the ex-
tracted versions, you may be amazed
at how much memory was taken up
by wasted space.

Eric Weiss

Akron, Ohio

BASIC Cross-Reference

After seeing the Program Squisher in
“BBS of the Month” (BBS Watch,
PCW, Vol. 1, No. 10), I realized that
within that program was a cross-ref-
erence program just dying to get out.
The program XREF.BAS (see listing
by that name) is the result of a few
nights of work after this revelation.
“Screen 1, XREF.BAS” and “Screen
2, XREF.BAS” show the program’s
output when it is run on itself.

The program assumes that you
want to cross-reference a BASIC file
and will append .BAS if it doesn’t de-
tect a period in the file name. (If the
file doesn’t have an extension, enter
the file name followed immediately
by a period, and .BAS will not be
appended.)

The program keeps a running
commentary (on screen) of the line
number being scanned and the num-
ber of references found. The screen
displays the number of references
found and shows the current depth of
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€ Community

Despite the enormity of the cattle business, it is one
of the last livestock industries to become computerized.
In large part, cattle producers are reacting to stiff com-
petition from livestock operations that raise animals that
have shorter biological cycles. The automated poultry
and swine industries have taken a larger chunk out of the
consumer’s meat dollar.

Meanwhile, beef producers have run into increased
competition from abroad and from dairy producers at
home. New dairy legislation is causing dairy producers
to slaughter more of their cattle for beef, thus lowering
prices. Add unpredictable weather, a cholesterol scare,
and a trend toward convenience foods, and it is no sur-
prise that many cattle producers are having a hard time
breaking even. .

With all the bad news facing beef producers, the
computer can make the difference for a business in
which the profit margin is constantly shrinking.
Ranchers and feedlot owners can increase their control
over variables such as feed and overhead, and they can
predict market activity with greater accuracy and deter-
mine the critical break-even price of any steer or heifer.

Computers are a hot topic in the cattle industry
these days. They are frequently mentioned in cattle mag-
azines such as CALF News and the Western Livestock
Journal. At CompuCattle Roundup II ranchers and
feedlot owners gathered to hear computer and cattle ex-
perts, discuss problems, and sample a growing body of
cattle-raising software. The most prevalent computers at
the exhibition were the IBM PC and XT. (See “Cattle
Software for the PC.”)

The Feedlot Revolution

The move toward computers is a natural extension of a
trend toward centralization of beef production. Most
beef cattle spend only the first third of their lives grazing
on the range. They are then sold to or boarded at
feedlots, where they are fattened quickly on a grain diet.
Range-fed cattle take about three years to reach a suit-
able weight for slaughter, whereas grain-fed cattle usually
take less than two years to reach finish weight. Feedlots
have shortened the biological cycle of cattle and have in-
creased profits. Further savings are realized through the
consolidation of resources. Over 75 percent of all Ameri-
can beef cattle are now grain fed, as opposed to 35 per-
cent in 1947.

The feedlot revolution started in the *30s and
boomed in the early ’60s, when hybrid grains and new
technology provided an abundance of inexpensive grain.
Because running a feedlot is more complex than running
cattle on the range, large feedlots were the first cattle op-
erations to invest in computers.
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Livestock Man of the Year

We pulled the rented black T-Bird up in a cloud of
dust and grain at the Hartman-Williams feedlot in
Calexico, California. Not far away were the moun-
tains of Mexico, overlooking the Imperial Valley.
To the right was the grain mill and to the left the
silos. A railroad spur ran directly into the feedlot,
terminating at a mountain of grain. In the distance
lay acres of steers in open pens.

We walked into the prefab headquarters and
found programmer Andy Connelly fussing over the
$17,000 IBM System/34 5340. The computer was
connected to four terminals and a remote modem
hookup to a commodities and seed company.

After showing us the computer, Connelly in-
troduced us to Manager Thomas Remington, who
was recently named “Livestock Man of the Year”
by the California Chamber of Commerce for his pi-
oneering work with computers. Remington gave us
a brief rundown on the feedlot and then offered to
give us a tour. We jumped into his pickup and took
the high road on the lip of the American Canal
overlooking the feedlots. Below us were 22,000
head of every breed imaginable slowly turning into
steak. Most of Remington’s cattle are bought out-
right by order buyers in Texas, but he also boards
cattle from an average of 65 owners.

An old cowhand rode by on a horse and
waved. “He’s been with us since the beginning,”
said Remington. The lot was founded in 1931 as
the first commercial feedlot in the Imperial Valley.
After World War II, the valley feedlots boomed
with the help of inexpensive feed and contract la-
bor. Although dry weather keeps away mud and
disease, the excessive summer heat is a problem.
Each pen at the Hartman-Williams feedlot is care-
fully designed to provide 30 square feet of shade
per head.

We pulled over to a semicircular chute on the
edge of the lot where three cowboys were process-
ing new bulls that had just arrived from Texas.
They injected the cattle with antibiotics to reduce
the effects of stress from being cramped up in a
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boxcar. They used an electric prod to guide the cat-
tle through the main chute into a squeeze chute.
There they roped one leg, branded each bull on the
flank, and castrated him. The final task was to de-
horn the cattle with clippers. The enraged steers
were then prodded out into the lot.

Besides destroying sex drive, castration
changes hormonal growth patterns. A bull develops
large, tough shoulders and lean flanks, but a steer
grows more like a cow, providing tender flank
meat. Growth hormones are sometimes injected to
achieve the desired effect.

Sixteen years ago the feedlot invested in an
IBM 1130 with software written in FORTRAN. A
few years ago, Remington bought the System/34
and hired Connelly as a temporary full-time
programmer.

“The way my imagination works, I could keep
Andy busy for the next 20 years handling new ap-
plications,” said Remington. Remington comes up
with new spreadsheet calculations all the time, es-
pecially to compute how a particular owner’s cattle
perform. Primarily, this calculation includes transit
time, cost/weight-gain ratio, and numbers of
“deads” and “bullers” (steers having hormonal im-
balances that cause them to mount everything in
sight).

Daily information taken from an on-line com-
modities service helps Remington follow the mar-
ket trends for feed prices. By combining this infor-
mation with guidelines set down by a nutritionist
and plugging the data into the System/34, Reming-
ton figures the least-cost ration. Using the com-
puter has lowered feed costs by $1.50 a ton of feed.

Packer buyers frequently visit from the meat
packing houses to examine Remington’s finished
cattle. The buyer can usually predict a steer’s grade
from these investigations, but the final designation
is given at the slaughterhouse by the USDA inspec-
tor, who checks the carcass by cutting along the
twelfth rib. This cut seems arbitrary to Remington,
because not all steers have their best cuts at the

twelfth rib.
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The current trend in the supermarkets is that
consumers are buying beef with less fat content.
This trend can save the feedlot money. It actually
takes more feed to produce fat than to produce
lean beef. Fat contains more than twice the stored
energy of an equal weight of muscle tissue. With
the System/34, Remington can determine when the
daily weight increase has leveled off, an indication
that cattle are putting on excess fat. The cattle are
then placed on reduced rations and prepared for
market.

The taste for leaner beef also affects Reming-
ton’s choice of cattle. Almost all of the cattle deliv-
ered to Hartman-Williams are part Brahman, a
breed that tends to be lean.

Remington said that it’s impossible to say how
much money the computer has saved him overall.
We asked him if he really needs that much comput-
ing power to run the feedlot. “Probably not,” he
said, “but I bought for the future and plan to ex-
pand. I had to make sure that it wasn’t just a toy.
I’m convinced it’s not. We can’t effectively manage
without a computer anymore. There’s no way we
could produce our weekly report by hand.”

Remington lead us to the mill and demon-
strated how the feed was mixed. It was hot and
there was a fine grain dust in the air that made our
eyes sting.

They give the cattle a variety of feed: wheat,
barley, milo, cottonseed hulls, wheat straw, and
bermuda straw. In the mill the grain is flattened
and rolled so it can be fully digested by the steers.
A computerized control board (not connected to
the System/34) controls mill operations such as
adding the micronutrients in exact doses.

After we finished the tour of the mill, Reming-
ton gave us directions: “Take 98 west. [ don’t think
you'll see any highway patrol out there. [ usually
take my pickup as fast as it can go.” Remington
winked and walked away.
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Cattle Software for the PC

The following companies sell cattle-related soft-
ware for the IBM PC and XT:

Ag Computer Service
4037 W. 50th St.
P.O. Box 7626
Amarillo, TX 79109
806/353-9967

Agricultural Software Consultants
1706 Santa Fe

Kingsville, TX 78363
512/595-1937

Agri Systems, Inc.
P.O. Box 1251
Edmond, OK 73083
405/348-8660

Computer Information Concepts
918 13th St.

Greeley, CO 80631
303/352-4332

Computerized Service & Design
P.O. Box 106

St. Onge, SD 57779
605/578-3386

Hi-Plains Systems, Inc.
P.O. Box 8152
Amarillo, TX 79109
806/358-7101

Red Wing Business Systems
610 Main St.

P.O. Box 19

Red Wing, MN 55066-0019
612/388-1106
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trusion of government bureaucracy, those who own com-
puters see ear tags as a blessing in disguise. The ear tag
gives the PC an easily identifiable number to sink its mi-
crochips into. Ranchers can track the progress of indi-
vidual cattle and compile exact head counts by variables
such as sex and breed.

Owning a computer can give ranchers an edge when
applying for loans. Not only does a computer spread-
sheet provide accurate and detailed information on an
operation’s finances, but bankers are generally impressed
by a rancher who has invested in the future by buying a
computer. However, the banker should be provided with
only information pertinent to the loan. A rancher who
has just mastered a computer often gets carried away
with the amount of information that can be generated.
Not every spreadsheet calculation need be presented to
the outside world. Data overkill not only leads to confu-
sion but can also attract unwanted questions.

Even if a rancher doesn’t buy a computer, he or she
must be able to understand the computerized bill sent by
the feedlot owner. If all the cattle owned by a rancher are
boarded at a computerized feedlot, the rancher may not
need a computer. The itemized invoice that the feedlot
sends may include all the needed information.

“If an operation works, a rancher may not need a
computer,” says Ronald Baker, owner of C & B Live-
stock Company, a combination feedlot, cow/calf, and
breeding operation in Hermiston, Oregon. Baker was
one of the cattle industry’s computing pioneers. He
bought his first computer 14 years ago and now owns an
[BM System/36.

“These are hard times for cattlemen,” says Baker,
“and computer information can often be discouraging
because it tells the truth. But if we’re going to survive
against the other livestock people, we have to change.”

Computers are fast becoming an essential tool in
the breeding business. The genetic breakthroughs made
by the dairy industry are now moving to beef. Baker says
that the computer has been instrumental in helping him
breed his renowned line of prize bulls. Computers can
compile breeding histories, create national sire summa-
ries, and help narrow buying decisions. However, breed-
ing is still an art dependent on instinct and experience. A
computer cannot detect subtle qualities.

Baker warns ranchers not to get carried away with
the novelty of a new computer and forget about the
ranch. “Don’t spend all your time on the terminal. You
lose track of the business. Try to get everybody to input
on the computer—from the cowboy to the specialists.”

Baker suggests that before buying a computer a
rancher should buy a good set of scales, get the books in
order, and set up an efficient data collection procedure.
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Community

Implementing these new procedures involves telling
skeptical cowhands to change their ways. Working for
computerized ranches or feedlots, cowhands have to turn
in detailed reports for every movement made during the
day. Although employees don’t always like it, ranchers
and feedlot owners agree that discipline in data collec-
tion must be enforced if computerized operations are to
be effective.

Some employees are afraid that the computer will
replace them. But according to Baker and other owners,
introducing a computer often adds jobs. Sometimes
more cowhands are needed to keep the data collection
up to par, and operations with larger computer systems
require programmers and system operators.

“We’re talking about a business
that’s gone from tractors to
telecommunications in the span of
a rancher’s lifetime.’

The PC on the Feedlot

Although some feedlots demand the computing power of
larger computers, many are small enough to be handled
with microcomputers. Andy Wearin manages a 10,000-
head feedlot in Alliance, Nebraska, with an IBM PC XT
running general ledger and feedlot management pro-
grams. Wearin bought the computer to free up time he
used to spend in the office. “The old manual system
worked very well, but I don’t like being tied down,” he
says. So far, the rigors of setting up the system have actu-
ally added to Wearin’s office hours, but he’s confident
that the system will eventually give him more free time,
even if he has to hire a system operator.

Chuck and Shari Flaming use an IBM PC to run the
family-owned Sadler Cattle Company, a 4000-head
feedlot in Paxton, Nebraska. The PC’s primary function
is monitoring daily feed consumption. “When a pen
starts to finish, their consumption will drop,” says
Chuck. “The PC lets us know on a daily basis when we
should look for a buyer.” Spreadsheets listing ration con-
sumption and feeding schedules help buyers estimate
what grade a particular pen will attain.
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It took six months to get the system on line. Al-
though adapting the Flamings® existing data collection
and bookkeeping system took time, the greatest delays
came from the lack of hardware support and service on
the high plains of Nebraska.

“Some people get into the dealer business without
knowing much about computers,” says Chuck. At least
the Flamings’ software was well supported. Representa-
tives of Computerized Service & Design visited often
and spent several days customizing The Heritage Feed-
yard System software to the Flamings™operation. “A
computer is just like any other piece of equipment,” says
Chuck. “When you buy a tractor, you get one from a
company that gives the best service.”

Computerized Service & Design combines some
rare traits in the cattle software business—experience in
both computers and livestock. Founders Terry Smith and
Mark Hotchkiss grew up on neighboring ranches in
South Dakota. Hotchkiss went to work for a feedlot as a
cowboy, but was soon moved to the front office where
they had just bought an IBM System/36. Smith would
come over after hours, and together they taught them-
selves how to program.

Hotchkiss and Smith wrote two software packages
for the IBM PC XT: a feedlot management program
(The Heritage Feedyard System) and a livestock sales
program for cattle auctions. The auction program sorts
sales information during an auction and quickly prepares
itemized bills of sale. The next step is connecting the XT
to several terminals in a local area network and gather-
ing weight data directly from a scale through a serial
port connection.

Smith, Hotchkiss, and other representatives spend
much of their time on the road selling and customizing
software. “The ranchers are very hard to convince,” says
Smith. “But if you can hook them with that first micro-
computer, then you’ve got them. That’s why we’re start-
ing our system on an XT. It can handle a small- to
medium-sized feedlot or cow/calf operation as good as a
mini can.”

Joe Shell runs Agri Systems, Inc., an agricultural
software company in Edmond, Oklahoma. Shell origi-
nally ran a mainframe time-sharing operation out of
Kansas City, but he had problems with flexibility and
phone costs. Now he travels around selling customized
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software and recommending hardware to ranchers and
feedlot owners—but not without some resistance. “A lot
of ranchers ask me, “What the hell do I need a computer
for? My wife has been running the books perfectly for
20 years, and no computer’s going to tell me how to raise
cattle. Sometimes, they are perfectly right.”

One of Shell’s customers is Dr. Dallas Horton, a vet-
erinarian and the owner of a commercial/experimental
feedlot in Wellington, Colorado. Shell wrote the custom

software for Horton’s Digital Equipment Corporation
(DEC) 11/23.

Computers can compile breeding
histories, create national sire
summaries, and help narrow
buying decisions.

Horton’s feedlot weighs cattle every 28 days on a
squeeze chute scale. The weight scale and the feed mixer
are hard-wired to the DEC through serial port connec-
tions. The DEC 11/23’s multitasking system also collects
data from three terminals and a telecommunications
hookup to a remote feedlot. Horton carries around a
Texas Instruments Silent 700 portable terminal for com-
puting least-cost rations. The Silent 700 can also ex-
change data with the DEC.

Data from these seven input sources is edited and
sent to the spreadsheet. Because applications change as
an operation grows, Horton recommends that ranchers
and feedlot owners buy software that has modifiable
source code or that they get customized programming
support.

Horton admits that computers are not his strong
suit: “I thought RAM was a sheep and hardware was
when a cow had a wire in its belly.” But at the same
time, he realizes that he has to understand computers if
he wants to remain competitive. “We’re talking about a
business that’s gone from tractors to telecommunications
in the span of a rancher’s lifetime.”

What computers can’t do for you, according to Hor-
ton, is make it rain, tell you when to sell, increase the
price of fat cattle, improve the asset-to-debt ratio, save
labor costs, or decrease the cost of corn. “Don’t depend
entirely on your computer,” says Horton. “Some guy
with a third-grade education who knows cattle may
come up with better answers. Knowledge is what
counts.”

PC World

Putting on the Pounds

The feed conversion rate of a steer is a key indicator of
profits. Computing the cost of feeding cattle versus the
daily weight gain reveals valuable information on cattle
performance by owner, breed, sex, and any other vari-
able you want to delineate. Calculating each steer’s
growth ratio without a computer would be an over-
whelming task.

Before computers, cattle were weighed on a central
scale, and feedlot managers estimated cost/weight gain
per lot. An individual steer’s conversion ratio was un-
known. When it came time to bill the rancher, average
weights favored lightweight cattle. Ranchers who
boarded lightweight cattle received the same feed bill as
those who brought cattle in with heavier starting
weights, even though the feedlot was spending more on
the lightweight cattle to bring them to a finish weight.

Now, most feedlots weigh cattle on a strict schedule
and measure the amount of feed and medicine consumed
by each steer. By comparing records, the computer can
determine which cattle have poor conversion rates and
note discrepancies in feeding schedules. Both the feedlot
manager and the cattle owner can now see how cattle of
different breeds and origins perform.

Agricultural Networks

The price of feed is perhaps the single greatest concern to
beef producers. Some feedlot operations have resorted to
feeding cattle cardboard, newsprint, and orange peels to
cut the high cost of feed. A computer can help reduce
feed costs by calculating the least-cost ration. The trick
is to feed the cattle the right mix for health and rapid
growth at the lowest possible cost.

Although the computer is an essential tool in com-
puting the least-cost ration, some variables don’t fit into
the mathematical formula. Palatability is one such vari-
able. “The computer can tell you what the least-cost ra-
tion should be, but it can’t tell you whether the cattle
will eat it,” says Thomas Remington, manager of the
Hartman-Williams feedlot in Calexico, California. (See
“Livestock Man of the Year.”) Many feedlots have on-site
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or consultant nutritionists, but the final decision comes
from the feedlot manager. Many decisions made by cattle
producers must be based on experience.

Current grain and transportation costs are key vari-
ables in determining the least-cost ration. Commodities
must be checked daily. Using computers and modems,
cattle producers can log on to agricultural on-line data
base networks such as Agnet, Agristar, and Pro Farmer.
These networks provide up-to-date prices and analysis.
Market information can be further manipulated with
market forecasting software.

Using a spreadsheet, an owner
can see exactly what each steer
costs per day.

Spreadsheet to Invoice

The end product of all these computations is the spread-
sheet. Data from various sources can be reduced to one
spreadsheet that can be updated frequently. Spreadsheet
data can be manipulated into current and year to date,
nonfeed cost versus feed cost, and any other breakdown
that is useful to the feedlot manager.

Horton recommends keeping only two spread-
sheets, so you can quickly answer questions from clients
and eliminate time spent on the phone. One daily opera-
tion sheet should emphasize cattle information for em-
ployees, and the other should show financial information
for investors, bankers, and management.

Using a spreadsheet, the owner can see exactly what
each steer costs per day. If cattle from a particular owner
have a high dead rate or a poor conversion rate, the
feedlot owner may determine that continuing to feed
them is not profitable. Unsatisfactory cattle are often
pulled and shipped out as “railers™ before they reach
finish weight.

Converting spreadsheets into invoices is a simple
matter. [temized bills and profit and loss statements can
quickly be printed out for each investor. “We finish our
feeding reports on noon Monday,” says Remington, “and
by Tuesday night the invoices are in the mail.”

Most feedlot managers agree that limiting the infor-
mation shown on an invoice is a good idea. Owners need
to know how their cattle are performing, but superfluous
information only leads to confusion. “If you give the
owners too much information, they start asking too
many questions,” says Remington.
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Diving into a Food Hole

Despite the current problems of cattle producers, the
outlook for the beef business looks good. Although con-
sumption has dipped slightly in the United States, the
world as a whole is eating more beef. This is especially
true in developing countries, where beef is a status sym-
bol for the upper and middle classes. In Japan, where a
steak was once a luxury, the demand for beef is sky-
rocketing.

However, the long-term future of beef consumption
may be questionable. Grain-fed beef cattle are the worst
protein converters among livestock. Sixteen pounds of
grain must go into a steer for every pound of meat pro-
duced, compared with 6 pounds of grain for swine and 3
for poultry. Ironically, cattle were never meant to eat
grain. Unlike swine and poultry, cattle are ruminants
that have four stomachs—natural protein factories that
can convert grasses into amino acids. Although feeding
cattle grain puts on the pounds quickly, most of the pro-
tein content is lost in heat and bodily waste.

Although some claim that the food conversion rate
for grain-fed cattle is criminal in the face of world star-
vation, cattle producers argue that the feedlot method is
the most efficient means of raising beef given the current
availability of relatively cheap grain. But how long will
that condition last? Over the last 20 years, farmers have
been subsidized to grow as much grain as possible, and
almost half of the grain in America is used in beef pro-
duction. Yet this cheap grain can be produced only by
taxing underground aquifers, eroding the soil, and im-
porting increasingly scarce petroleum products for use in
fertilizers. A future change in any of these areas could se-
verely disrupt beef production.

Yet beef continues to be a desirable commodity. As
the industry expands, speed and efficiency will become
critical. As long as the demand for beef exists, computers
will be there to help reduce costs. The ranchers and
feedlot owners who have invested in PCs are pioneers in
an ever-changing cattle business. £

Eric Brown is an Assistant Editor for PC World. His an-
cestors were cowboys on the plains of Kansas and
Nebraska. John Faulkner is a freelance writer and pho-
tographer who grew up on a farm in Michigan.
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There’s only one main difference: worth. variable line heights/character widths and other

Because NewWord, with its built-in Merge Print, useful features. With NewWord, you can switch

is entirely compatible with MicroPro’s WordStar® between a daisywheel and dot matrix printer to

and MailMerge®—keystroke, command and file take advantage of both.

compatible. You can use an associate’s Wordstar An easy-to-understand manual makes

files without any difficulty. NewWord simple to learn. A Novice version,
NewWord is the most powerful and versatile which is available as an option, lets beginners

word processor available. Beyond WordStar’s use NewWord right away.

editing and formatting capabilities, NewWord Make a comparison. NewWord is lighter only

also offers advanced features like unerase on your checkbook.

deleted text, automatically changing ruler lines, See NewWord at your local dealer today.

multiple-line headers and footers, and on-screen ) ,

display of boldfacing and underlining. For more information, call:
NewWord is demonstrably superior on your 800-832-2244

dot matrix printer, supporting microjustification, (In California, call 800-732-2311)

//\ ROCKY MOUNTAIN SOFTWARE SYSTEMS

1280-C NEWELL AVENUE, SUITE 1010 * WALNUT CREEK, CALIFORNIA 94596 * (415) 680-8378

WordStar and MailMerge are registered trademarks of MicroPro International, Corp. NewWord and Newstar are trademarks of Newstar Software, Inc. IBM is a registered trademark of International Business Machines, Inc
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(lnadvertently Ruined SOftware)

You need software insurance. Copy II PC

Diskettes are fragile, and when a protected program is This is THE disk backup program for the IBM PC,
damaged, the results are expensive and inconvenient. If PC/XT and PCjr that copies almost anything. Others
you have a backup diskette, though, you can have your may make similar claims, but in reality, nothing out
Apple, IBM or compatible computer back on line within performs Copy II PC...at any price. Copy II PC even
seconds...affordably. That's software insurance. includes a disk speed check and is another “best buy”
COpY II Plus at only $39.95. Specify machine when ordering.

This is the most widely used backup program for the

Apple. Rated as “one of the best software buys of the We are the backup professionals. Instead of diluting
year” by InCider magazine, its simple menu puts nearly our efforts in creating a wide variety of programs, we
every disk command at your fingertips. The manual, specialize in offering the very best in backup products.
with more than 70 pages, describes protection So, protect your software investment, before the I.R.S.
schemes, and our Backup Book™ lists simple gets you.
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instructions for backing up over 300 popular programs.

The Backup Book is expanded bimonthly, and is always

available to Copy II Plus owners for only $1.00 (and a

self-addressed, stamped envelope). Best of all, Copy II f‘}": ( é

Plus is still only $39.95. “?,‘;l \ °°

WﬂdCaI' d 2 (formerly The Alaska Card) “a

Designed by us and produced by Eastside Software, %’;‘a \\\

WildCard 2 is the easiest-to-use, most reliable card 2;“ \\,

available. Making backups of your total load software 33“ \

can be as easy as pressing the button, inserting a blank 3

disk and hitting the return key twice. WildCard 2 copies a \

48K, 64K and 128K software, and, unlike other cards, s \
is always ready to go. No preloading software into the N":." N
card or special, preformatted diskettes are required. 2t Pt &
Your backups can be run with or without the card in :
place and can be transferred to hard disks. $139.95 NTRA[' pOINT

eamglts. Software, Inc.
The Backup Professionals
Important Notice: These products are provided for the purpose of enabling you to
make archival copies only. Under the Copyright Law, you, as the owner of a computer To order, call 503/244_5782’ 8:00-5:30 Mon.-Sat., or send
program, are entitled to make a new copy for archival purposes only, and these - . "
e e yot.xr order to: Central Point Software, 9700 SW Capltol Hwy,
These products are supplied for no other purpose and you are not permitted to Suite 100r Portland, OR 97218. Prepayment 1s I‘eqml‘ed.
utilize them for any other use, other than that specified. Please include $2 for Shipping and hal’ldliHQA

Circle 31 on reader service card















Want to hook IBM?

Terminals. Personal Computers.
ASCII devices. Hook them all into the
IBM world with the new AVATAR™
PA1000 Protocol Converter.

The PA1000 provides low-cost
IBM 3278/2 terminal emulation and
coaxial connection to an IBM 3274/
3276 cluster controller. Then, a single
keystroke switches you back into the
asynchronous worldy through an auxil-
iary RS-232-C port to access other
computer systems, public information
services or copy a screen to a printer.

Our microprocessor-based unit
provides user-selectable rates up to
9600 baud, terminal keyboard configu-

LAAAR

Making IBM smarter since 1983.

IBM is a registered trademark of International Business Machines Corp.

rations, screen management and local
or remote print functions. And, you can
hook the PA1000 to a modem for
remote dial-in access.

Simple, economical access to the
world of IBM, just when you thought
there was no answer. At g995, getting
hooked has never been so affordable.
For more information on our AVATAR
PA1000 Protocol Converter, contact
Avatar Technologies Inc.
99 South Street
Hopkinton, MA 01748

Or call us at
(617) 435-6872.
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Series, Each ........ 52 Market Manager .. .. .. 219
d-Base Il Training Prog. 52 Connector ............ 39
IBM PC DOS 2.0 Eco-Soft

Training .. ..o.ounn . 52 Microstat . ............ $ Call

STAR SOFTWARE SYSTEMS
ACCOUNTING PARTNER

Easy to use menu-driven programs for the beginner that can be
linked with a sophisticated system as needed.

Your "Partner” includes: general ledger, accounts receivable,
accounts payable and payroll. Also included for a nominal fee is
an "800 number for access to the Star Question Center Back-Up

AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEED~

Peter Norton

10111177 E——— $ 55
PBL Corp.

The Personal Investor .. $ 129
Professional Software
WordPro PC w/Boss ... $ Call

SPI
Open Access ......... $ Call

ORYXPRICE s vsroniromimsnmmsspmam i vas s i $299 Satellite Software
\ J
Personal Word Perfect $ 129
- . | [ 75
Emerging Micro Rim <51 Feurith
Technologles R-base: + i sammms i sins $ Call (w/source code) .. ... 75
Edix (editor) . wd 139 icrosoft
Wordix Houmoner) woas 189 Micros Softcraft
; . Mulisp/MuStar. ... $ 155 Fancy Fonts........... S 150
Financier Inc. MuMath/MuSimp ... . . .. 179 Softrasi
Financier Il ........... $ 19 Pascal Comp (DOS) . .. 249 ngﬂ:?:'fé ‘‘‘‘‘ S s
Tak Series. cusy-mreneas 103 C Compiler (DOS)........ 329 s
FYI Basic Compiler (DOS).. 249 Software Arts
Superfile ............. $ 139 Multiplan MS/DOS .... 165 TKL BOIVET .y 0o pionisss vie $ 189
FYI3000 .o.oovvnn. 287 Word, o s ve s s $ Call Applic. Pkg. for TK ....$ Call
Grqphic Software Microstuf Software PUbIIShIng
Super Chartman Il .....$ 299 Cross Talk ..oovovnnn. S 109 PES: R?Po” ----------- s 79
Super Chartman IV.... 199 PFS: File......o.ovvens 89
. PES:GRaph vso-swssnsns 89
Harvard Associates T PFS: Waite:,, v i v e 0 89
PCLogo....vuvennn... $ 129 £
Harvard Software —= =
ProjectiMar.. «ousas i o $ Call PEACHTREE CORNER
Hayes
Smartcom Il ... 5 89 » PeachText 5000 Personal Productivity System.
Heri'uge Includes: PeachText Word Processor, Random
Smartkey |l $ 75 House Electronic Thesaurus, Spelling Proofreader,

""""""" PeachCalc Electronic Spreadsheet and List Manager.
Howard Software All of the above foronly..................... $ Call
Tcxxpleparer.Bfi e S. Call » PeachPak 4 (General Ledger, Accounts Receivable,
Information Unlimited Accounts Payable) does not support hard disk ... 210
Easywriter Il System.... $ Call » Series 8 Accounting Mod. ............... (each) 389
Easy Speller .......... $ Call
Easy Filer. ............ $ Call » All other Peachtree Products .........ovvvviin. $ Call

Accounting Module. ... $ Call

Individual Software

IASHEUEHBT s sasmsmmea sy 35
Prof. DOS . 47
Tutorial Set 75
Innovative Software
TIMAV .

Fast Graphs :

Fast Facts ............ $ Call
Lexisoft

Spellbinder ........... $ 279

Lifetree Software
Volkswriter Deluxe ....$ 179

Living Videotext

Think Tank (256K). .. ... $ Call
MDBS

Knowledge Man ...... $ Call
Micro Pro

WordStor: «osessman o $ Call
Infostar .............. $ Call

Pak (WS/MMWSS/Index) $ Call

J

Multisoft Corp.

Stretchcale 2.0 . ..% 109
North Amerlcun
Answer

(Database Prog.) ....$ 159
Memory Shift ......... 79
Northwest Analytical
Stat Pak : v iovssan cuis S 365
Oasis
The Word Plus ........ $ 103
Puiie & Style v sa s was 90
Open Systems
Accounting Pkgs. ..... $ Call
Pearlsoft

Pearl Accounting
(GL, AP, AR, P INV) . $ 650

Personal Pearl ........ 236
PC Software

PCCroyon: 4 « $ 36
Create-a-base ........ 60

Softword Systems Inc.

Multimate (WP) ....... $ Call
Sorcim

Supercalc Il .......... $ 169
Supercalc Il .......... 249
Spell Guard .......... 129
Super Writer ......... 169

Star Software
Legal Timekeeping,

Billing & Accts. .....$ 787
Supersoft
C Compiler - 8086 ....$ 350
Star Edit ...l 180
Diske Edit s sz 3 75
Basic Compiler 225
Fortran IV PC/DOS

of 8086 . .. ceunn s 299
8087 Support ......... 40
Diagnostics Il ......... 89
Personal Data Base. . .. 99
Screitch Pad < o ionen oo 187



Systems Plus
Landlord (prop mgmt) .$ 375

Runtime Basic ......... 45
Visicorp

130 [ — S 165
VisiSchedule .......... 194
VisiWord .« oz vz ou s v s 249
Wang/Aspen

Grommatik ........... S 60
Proofreader .......... 42
Woolf

Software Systems
Move It (PC to CP/M
and PC1o PC) ......5 109

. and many more.

( cAMEs |

Automated Stimulation,
Armonk, Avalon Hill,

Blue Chip, Broderbund,

Dato Most, Infocom,

On Line, Spinnaker

Software, Sierra/On-Line,
Sublogic, etc. ....... S Call

| BoARDS |

AST Research
ComboPlus 64K (Cl/Cal,
Ser & Par, I/F, 256K
(o oo (] 1) [P $ 279
MegaPlus 64K (Cl/Cal,
Ser Port, 512K capacity
w/Megapak) ........ 269

Extra ports for Mega
plus and 17O Plus Il

Game, Par & Ser . ... 40
Megapak 256K

expansion .......... $ Call
17O Plus Il (Cl/Cal

SerPort) . oanannes 115
LNW
Busboard OK Ram .... S 169
Busboard 64K......... 289
Asynch Module........ 67
Parallel Module . .. .. .. 42
Clock Module. .. ...... 58
Co-Processor Module .. 196
Floppy IO Module ... .. 48
300 Bd Modem Mod. . 119
16 Chan Analog Mod. 92
Please:

Maynard Electronics
Floppy Drive Controller $ 160
Floppy Drive Controller

w/Parallel Port ... .. 209

w/Serial Port........ 219
Sandstar Memory Card

- 3modules cap. ... 194

Sandstar Multifunction
Card - 6 modules cap. 79
Sandstar Modules .. ... $ Call

Quadram
Quadboard 64K
(Cl/Cal, Ser & Par
Ports, Software) ..... $ 279

Quadboard 384 (OK)..$ 207

Microfazer Stack Printer
Buffer (exp. to 512K)

» Parallel/Parallel 8K .. 132
» Parallel/Parallel 64K . 188
» Serial/Parallel 8K. ... 170
» Serial/Serial 8K . .... 170

Quadlink 64K Mem
allows Apple SW to

run on IBM/PC ... ... $ Call
All Others ............ $ Call
Tecmar Products ... $ Call
Xedex/Microlog
Baby Blue ............ $ Call
Tall Tree

512K JRAM Mem Board $ 699

( MoNITORS |

Amdek Video 300A

Amber ............. S 149
Amdek Color II+ .. ... 435
NEC JB1201-12" Gr. 169
NEC JB1260-12" Gr. 19
NEC JC1216 RGB........ 435

PGS HX12 RGB Clr. ... $ Call
Panasonic

CT160-10" comp. ... $ Call
Sanyo 8112-12HR Gr. . § Call

Sony
Profeel 12" .....$ Call
Profeel 19" .....$ Call
Profeel 25" ... .. $ Call
Taxan
KGI2N-UY 12" HR Am 139
KGI2N 12° HR Gr ... 132

RGB Vision-1 12” LR Clr 323
RGB Vision-3 12"

BIRCIE i s wawane s 459
USI 1200A 12" HR Am . 159

» Wisconsin residents add 5% for sales tax.

» Add $3.50 for shipping per software and light
items. For multiple and other items, call.

"» Foreign — add 15% handling & shipping for
prepayment. (Int'l money order.)

» Prices are subject to change without notice.
» All items subject to availability.
Store prices are strictly retail.

ORYX SYSTEMS, INC.

CRAFTSMEN OF THE NEW TECHNOLOGY

425 First Street
PO. Box 1961
Wausau, WI 54401

*For technical assistance, order status

and in Wisconsin:
715-848-1374

Int’l Telex: 260181
ORYX SYS WAU

DISPLAY CARDS CORNER

Hercules Graphics Board

Orchid Monochrome Graphics Adapter ... .
Fredericks Plantronics Colorplus
USI Display Card (color/monochrome)... ...
Amdek MAI Card ..........

Tecmar Graphic Master ..
Quadram Quadcolor |...

Quadram Quadcolor Il ... ..

.................... $ 359

360
Call
Call
Call
Call
Call
Call

(RN R R R

Hayes 300 ........... S 205
Hayes 1200 .......... 495
Hayes Chronograph .. 189
Hayes 12008 (Int) ... .. 449
Novation

PC Cat w/Crosstalk

also known as

Access 1-2-3 12008 .. $ Call
US Robotics

Auto-Dial 30071200 .. S 459

Auto-Link 30071200 .. 410

Password ........... 379

[DIsK DRIVES]

CDC 1800............ $ 249
Corona

5MB Hard w/entelr .. 1,395

10MB Hard w/entelr . 1,795
COPVUS v5en i i i vowss $ Call
Davong 10/15/20MB .. $ Call
Tall Grass............ $ Call
Tandon TM-100-2 ..... 239

HALF HIGHS

Matushita ........... S 249
Panasonic ........... 239
ShOGAF 1500505 o5 viga 269
Teac w/brackets .. .... 259

[ PRINTERS )

Anadex ............. $ Call
C. Itoh Starwriter F10..$1,049
C. Itoh Prowriter 8510 . $ Coll
C. ltoh Prowriter 1550 . 599
IDS/Data Products

Prism 80 (w/4 options) 1,399

Prism 132 (w/4 options) 1,547

MicroPrism ......... 479
Epson FX-80.......... 575
GE/Genicom Printers.. $ Call

We welcome:

» COD (Add $2.00 per shipment. Cash or certified check required.)

(10 L] e — $ Call

MAT T60L 00 siansivs 585

SEITE b das et $ Call
MNEC 550 ..civie wornose ane $ Call
NEC 8023A.......... $ 389
NEC 2031 ..o v wsiais $ Call
Okidata

Microline 82A. .. .... $ Call

Microline 83A....... $ Call

Microline 92 ........ $ Call
Siemens

Ink Jet Printers ...... $ Call
Silver Reed

Daisy Wheel . ....... $ Call
Star Micronics

Gemini 10X ......... 5 299
Star Micronics

Gemini 15X ......... $ Call
Teletex TI014 .. ....... $ Call
Transtar

T180-PYS s i sivinia $ 665

T-315P Dot Matrix . .. 510

TA20PYS..ccv ain oo wininiare 475

. and much more.

 DISKETTES |

3M 5" DSDD Box ....$ 40
Maxell 5° DS DD

MD2BOK: s 00 s sz 40
Verbatim 5" DS DD

B von o sl svise 35
Ultra Magnetic 5°

DS, DD, 12 in box ... 35

(3 Boxes Minimum)

LPLO'I’ TERS J

Amdek X-Y Plotter ....$ 599
Enter P100 Sweet P....$ Call
Houston Instruments . $ Coall

Panasonic Digitol

PIOHEF sz o $ Call
Strobe M100 Plotter
RS232) ..ovvvvnn. S 499

([ misc. |

Alpha-Delta "MACC

surge protector ... .. S 69
Chalk Board

Starter Kit .......... 39

Powerpad ... 85
Hip '’ File:5%" i i 2
Keytronic

Keyboard 5150... ... $ Call

WP Keyboard

KB515) i..umomnains $ Call

WP Keyboard
KB5151 Dvorak. ...$ Call

Koala Technologies

Graphic Tablet. ..... $ 95
Kraft Joystick......... 45
Microsoft Mouse .. ... 155
Mouse Systems

PE MGUSE. vvz o s s 229
Seattle Computer

8087 Package....... 299

Street Electronics
Echo Speech Synth

for IBM: s s 179
Werd s vossnsasa $ Call
Symtec Light Pen ..... $ 140
TG Joystick ..o.ovvunn 49
VersaWriter Tablet ... 239

A variety of complete PC compatible systems are
available at Oryx. For assistance in determining
your needs, use our technical line* We will be
happy to provide full support:

Columbia
Hyperion

Corona
Televideo

» Visa, MasterCharge & American Express. (Add 4%.)
» Checks. (Allow 1-2 weeks for clearing.)

Working Hours:

Monday - Friday 8:30-5:30

Saturday 10:00-2:00

Central Time

Circle 681 on reader service card
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“What took
five man-months of
development with dBASEII,
was accomplished
in two weeks

with DATAEASE.”

Bob Scavullo, President
Noesis Computing Company

DATAEASE — The totally integrated
information management sysem that
delivers ease-of-use without
compromising power. Join the
corporate clients that are turning to
DATAEASE to get their information filed,
sorted, analyzed and reported.

* ATRT * Prudential Life

« Chemical Bank * Touche Ross

* Exxon * Tufts (School of
*» General Electric Medicine)

*|IBM * United

* Proctor & Gamble Technologies

DAIA

If you can read,
you can build a powerful application.

800-245-5123

-

Software Solutions, Inc. « 305 Bic Drive, Milford, CT 06460
203-877-9268 ¢ Telex: 703972

Circle 301 on reader service card
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GREAT PRICES!

GREAT SERVICE!

ooking for a great deal on
business software?
800-SOFTWARE is hard
to beat. You see, we became
one of America’s largest
software marketers by offer-
ing great prices—and a
lot more.
Here are some of the
reasons to pick up the phone
and pick up a bargain:

LOW DISCOUNT PRICES.

Our prices are fabulous!
Generally 40-50% off sug-
gested list price. How do we
do it? By buying and selling
in enormous volume. (All
our programs are the very
latest versions. And when
“updates” appear, we’ll get
them for you, fast!)

FAST DELIVERY.

The key to our quick
delivery is our giant inven-
tory. We have what you
want. Now. And we’ll rush
it to you like our business
depends on it. (Because
it does.)

FREE TECHNICAL SUPPORT.

That’s right. We offer
full technical support at no
charge whatsoever.

That means if you have
questions about any software

you buy from us, just call us and

we will answer them for free.
Our technical support staff is

made up of full-time experts who

are helpful and patient. Their

only job is helping you get the

most out of your software.

O Quantity discounts available
through our National
Accounts Program.

O Purchase orders accepted. Please
call in advance.

O Prompt U.PS. or Federal
Express shipping.

O Overnight delivery available.

degree of professional ability.”
Joe Neil, Lihue, HA

CHECK OUT ALL OUR INCREDIBLE
BUSINESS SOFTWARE PRICES:

“Thank you very much for

WordStur; $269 the very prompt service
WordSIur‘{‘ Pro. Pack. $389 you gave me. I would be
SuperCalc” 2 $169 delighted to do business
SuperCalc® 3 $279 with you anytime in the
Lotus 1-2-3" CALL future that you have some-
dBase II” §399 thing I need.”

S William Drescher,
QUukcolc:(e :199 Lansing, MI
Crosstalk™ 119
EasyWriter Il System” $229 REUABILITY
LU.S. A fina™ $299/mod AND REPUTATION.
oo “",“,“,'“;‘! mo When you buy from us,
Norton Utilities $59 you're in good company. You
Perfect Link ™ $119 see, some of our best
Multiplan™ $149 customers are America’s
4-Point Graphics” $129 ?}isgﬁesé}forpora%onsl- hike

, Chevron, Hewlett-
Hayes SmartModems CALL Palknrd, G.E. Price

Memorex" or Maxell “Diskettes CALL

WE ALSO CARRY SOFTWARE FROM:
Ashton-Tate, Aspen, ATI, CDEX, Digital
Research, Fox and Geller, IMSI, L.LU.S. Life-
tree, MicroPro, Microsoft, Peachtree,

Perfect, Software Publishers, Sorcim, Visi-
Corp and much,
much more!

Waterhouse and Honeywell.
They order from us
because they know we're
not running our business
from a phone booth (we
have a million dollar
inventory!). And because
we offer extra discounts
on quantity orders and
other special services for

our National Accounts

o customers.

Also, we fully
guarantee every
product we sell
against defects. That’'show we
earned our membership in the

CUSTOMERS TELL . ~ - T
pected Direct Mail
OUR STORY BEST. Meiieting Amsowtiafion,

“T very much appreciate your

helpfulness and speed in filling 800 SOFTWARE IS READY
my order. Rarely today do I have TO SERVE YOU.
the opportunity to deal with a TO ORDER CALL TOLL-FREE

firm which shows such a high 800-227-4587 or 415-644-3611

( 800-SOFTWARE)

940 Dwight Way, Berkeley, CA 94710

l'ﬁl AMERICAN
el =

Circle 214 on reader service card

(J Call for shipping charges, other low
software prices or for a free catalog.

O Prices may change.

O International dealers and orders
welcome: TELEX #751743
800-SOFTWARE UD.

CA residents add sales tax.

< Copyright 800-SOFTWARE 1983




AST RESEARCH

All AST RESEARCH boards include SuperDrive
and SuperSpool software.

MEGAPLUS Il — Expands to 512K with 256
MEGAPAK or to 384K with 128K MEGAPAK.
Includes CLOCK/CAL & 1 SERIAL PORT.

MUBAK: - . 5 4 g sumrama s i s swmosnay 265.00
i ] 430.00
256K MEGAPAK . ................... 275.00
128K MEGAPAK . ................... 199.00
OPTIONAL 2nd SERIAL PORT .......... 40.00
OPTIONAL PARALLEL PORT ........... 40.00
OPTIONAL GAME PORT ............... 40.00
COMBOPLUS expands to 256K, includes CLOCK,
PARALLEL & SERIAL ports.

WIBAK: v uss s smmmarmss s55 55 5w 265.00
W/256K ... 430.00

1/0 PLUS Il — 1/0 only (no memory). Includes
CLOCK & 1 SERIAL port.

VONPEUSIUIN eyt .95 25 mummens ki sy 120.00
OPTIONAL 2nd SERIAL PORT .......... 40.00
OPTIONAL PARALLEL PORT ........... 40.00
OPTIONAL GAME PORT ............... 40.00

SIX PACK PLUS — expands to 384K, includes
CLOCK, PARALLEL & 1 SERIAL port.

WB4K ... o 265.00
WIBBAK . omesnszssnemnamsavnput 549.00
OPTIONAL GAME PORT ............... 40.00
QUADRAM

All' QUADRAM boards include QUADMASTER
software.

QUADBOARD | — expands to 256K & includes 1
SERIAL port, 1 PARALLEL port &

CLOCK/CALENDAR.

QUADBOARD | W/64K . ........... ... 275.00
QUADBOARD | W/256K .............. 430.00
QUADBOARD Il — expands to 256K & includes 2
SERIAL ports & CLOCK/CAL.

QUADBOARD Il W/64K .............. 275.00
QUADBOARD Il W/256K ............. 430.00

Disk Drives

All floppy disk drives are double sided, double
density and include complete installation
instructions and all hardware. Floppy drives from
Micro Match include our exclusive 90 day
replacement warranty. Call for details.

CDC9409 ......................... 259.00
TANDON TM100-2 .................. 249.00
SHUGART (half-height, 1 year).......... 239.00

FLOPPY DISKETTES
DYSAN 2 sided, double density. Box of 10 . 43.00

— VR

Personal Computer

MICRO MATCH
ardware
ccessories

oftware

Expansion Bords

QUADBOARD 512+ expands to 512K & includes 1

SERIAL port.
QUADBOARD 512+ W/64K ........... 259.00
QUADBOARD 512+ W/512K .......... 675.00

SEATTLE COMPUTER

All SEATTLE COMPUTER RAM + boards include
FLASH DISK software.

RAM -+ memory & 1 serial port

RAM + W/B4K . .................... 185.00
BRAM st WI2EBK ... oo v st v 0204 554 325.00
RAM +3 memory, 1 serial port, 1 parallel port &
clock calendar

RAM +3W/B4K .. .................. 255.00
RAM +3 W/256K . .................. 395.00

TALL TREE SYSTEMS
All TALL TREE SYSTEMS boards include
JFORMAT & JETDRIVE.

JRAM — memory only, expands to 512K.
B 249.00

Displays

AMBER SCREEN DISPLAYS

AMDEK 300A for colorcard ............ 155.00
AMDEK 310A for monocard ........... 170.00
COLOR DISPLAYS

AMDEK COLOR Il hiresRGB ........... 435.00
AMDEK COLOR IV hiresRGB ......... 1125.00
ELECTROHOME 1302-2 hiresRGB .. ... .. 575.00

DISPLAY ADAPTER BOARDS
HERCULES high resolution monochrome graphics

AHAPIEFCATH: . oovnnsomms 50 daihimsmmonco s 375.00
Printers

EPSON PRINTERS

FX80parallel ...................... 542.00

MX 100 parallel .................... 610.00

FX100parallel ..................... 699.00

OKIDATA PRINTERS

ML80parallel ..................... 330.00

MLO92 parallel ..................... 515.00

ML98 parallel ..ovunummmmemnasssesa 910.00

2350 serial ... 2170.00

2410serial . ....viviniiiiien 2460.00

NEC PRINTERS

3510 Spinwriter ................... 1470.00

3525 Spinwriter ................... 2120.00

3550 Spinwriter ................... 1880.00

Quality Products

Ram Chips

RAM CHIPS — All RAM chips from Micro Match
are the highest quality components available
anywhere. Every RAM chip comes with the Micro
Match 90 day exchange warranty. Call for
details.

64K, setof 9 (200 nsec) . .............. 59.00
Modems

HAYES MODEMS

SMARTMODEM 300 .................. 209.00

SMARTMODEM 1200 ................. 499.00

SMARTMODEM 1200B ................ 450.00

300 PACKAGE — Modem, Cable & SmartCom I

SOTWRTE. .5 5.5 5k Srcmvess s s o s esicmsins 299.00

1200 PACKAGE — Modem, Cable & SmartCom Il

software .............. ... ..., 579.00
Software

ASHTON-TATE

ABASEN 0551055 5.5.0.5:5:6. 5 vensere. xwresssiion $425.00

FINANCIAL PLANNER ............ ... 455.00

BOTTOM LINE STRATEGIST .......... 265.00

FRIDAY ... ... ... . .. 179.00

CONDOR

20-3DATA BASE MGR .............. 415.00

FOX & GELLER

QUICK CODE ...........ccoovun. .. 210.00

DGRAPH .. ... .. 210.00

LIFETREE

VOLKSWRITER1.2 ................. 135.00

VOLKSWRITER INTERNATIONAL ... ... 169.00

LOTUS

123 (VERSIONTA) .......... ... .. 335.00

HAYES

SMARTCOMI 50000 55 vy nusmmes s as 85.00

PEACHTREE

PEACHPACK 4 GL/AR/AP ............. 239.00

PEACHTEXTS5000 .................. 239.00

SORCIM

SUPER CALC Il .................... 182.00

SUPERWRITER .................... 182.00

SUPER SPELLGUARD ............... 125.00

To Order by phone call (213) 352-3253. Send
Check or Money Order. Master Card/Visa
accepted (include expiration date & signature).
Add $3.50 for shipping, handling & insurance (2
day Airmail $8.00). All orders shipped UPS
unless otherwise specified (Continental US only).
Other shipping methods or destinations, call for
best way & price. California residents add 6%
sales tax. All items subject to availability. Prices
subject to change without notice.

AI CH 10049 Commerce Ave * Tujunga, CA 91042 - (213) 352-3253

Circle 619 on reader service card
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BBS Watch

A directory of on-line services

IBM PC Bulletin Boards

The following is a partial list of
IBM PC bulletin boards in the

United States and Canada. These
bulletin boards have on-line infor-

mation regarding other IBM PC

bulletin boards. Consult them for

information about BBSs in your
area.

203/966-8869

New Canaan, Connecticut

SYSOP: Whit Wynat

24 hrs, download & upload,
messages, 300/1200

RBBS-PC

213/410-0714

Culver City, California

SYSOP: George Peck

24 hrs, download & upload,
messages, 300/1200

215/439-5696

Allentown, Pennsylvania

SYSOP: Glenn Wesley

24 hrs, download & upload,
messages, 300/1200

RBBS-PC

PC World

301/251-6293

Gaithersburg, Maryland

SYSOP: Larry Jordan

24 hrs, communications infor-
mation, Xmodem, mes-
sages, 300/1200

(Passwd = IBMPC)

RBBS-PC

301/949-8848

Rockville, Maryland

SYSOP: Rich Schinnell

24 hrs, download & upload,
messages, 300/1200

(Passwd = IBMPC)

Hostcomm

303/223-8342

Fort Collins, Colorado

SYSOP: Leroy Casterline

7 p.m. to 9 a.m. weckdays,
24 hrs weekends; download
& upload; messages;
300/1200

RBBS-PC

312/882-4227, 312/882-4228

Chicago, llinois

SYSOP: Gene Plantz

24 hrs, download & upload,
messages, 300/450/1200,
registration required

RBBS-PC

414/964-5160

Milwaukee, Wisconsin
SYSOP: Bob Mahoney

24 hrs, Xmodem, download

& upload, messages,
300/450/1200

416/499-7023

Toronto, Ontario

SYSOP: Doug Peel

24 hrs, Xmodem, download
& upload, messages,
300/450/1200

(Passwd =IBMPC)

RBBS-PC

714/842-6348

Orange County, California

SYSOP: Larry Dighera

24 hrs, download & upload,
messages, 300/1200

RBBS-PC

918/749-0718

Tulsa, Oklahoma

SYSOP: Lynn Long

24 hrs, C special interest
group, download & upload,
300/450/1200

RBBS-PC

265



COULDYOU

What is the latest R&D acthéy m Japan

. in the field of industrial robots:

2. Is the name “datascan” trademarked?

Which drugs have been successfully used
m 1o treat osteoporosis?

ANSWERS
QUES TIONS

Wheye has Bank of America been
w advertising lately?

What is the currvent and pmjected
m market for frozen orvange juice?

6 Ave there any personal computer user
m groups for attorneys in the Boston area?

Introducing In-Search, a simple
software package that gives you
almost immediate answers to
literally millions of questions.

Complete, up-to-date information is a powerful
advantage in any profession —information about research,
technology, and competitors; information about trends,
markets, products, and people.

If information was more accessible, you could have
all the facts you need before you make important decisions.
Arﬁl l;the more facts you have, the better your decisions
will be.

Answers.

How do you find the answers to your questions?

In-Search.

In-Search is an extremely easy-to-use personal
computer software package that lets you retrieve, instantly,
answers to your questions from the wealth of knowledge
stored in over 200 computer databases.

These databases are huge collections of printed
material that has been computerized. With In-Search,
your IBM (or compatible) personal computer and modem,
you can reach this information over your own phone lines.

All The Answers.

Imagine scanning thousands of documents in
seconds. In-Search can do just that.

In-Search allows you to read, study and use over
80 million articles and references from thousands of
sources: Newspapers, magazines, technical journals, wire
services, periodicals, annual reports and Yellow Pages.

You will be able to access information on all aspects
of hundreds of subjects, including:

e Engineering and Science
(complete coverage of
literature since 1970)

e Medicine (complete cover- e Arts and Social
age of literature since 1966) Sciences

All 200 databases are centralized at DIALOG®
Information Services, Inc., the world’s largest collection
of online database information.

Easy Answers.

Before In-Search, finding information even via
computer was tedious and time-consuming.

Not anymore. Just type into the computer the words
or subject you'd like to research and In-Search takes it
from there, bringing you articles or references containing
the information you need. Simple, on-screen graphics
guide you through every step.

e Business
e Government
e Current Affairs



FIND THE
10 THESE
BYSAMP

Which South American companies are 9 What are the mechanical properties of
m inierested in importing electronic W shape memory materials?
components from the United States?

Has the cost-effectiveness of tele-
| conferencing changed in the last year?

m of all the orthodontists in Toledo for my

s ey ists Who are some of the experts in medical
trect mazil campaign.

How can I find the names and addresses
1 m sonar scanning techniques?

Fast Answers. Any Questions?
In-Search can find in minutes what would take an This has been a brief description of the most useful
individual days or weeks to find. You can now spend more  software ever developed for the personal computer. If
time using information because you spend less time you're interested in In-Search, you probably have a number
tracking it down. of unanswered questions. We would like to send you a
Plus, In-Search is thorough. It won't overlook that demonstration diskette to more fully explain the applica-
one critical fact that could have made the difference in tions and process of In-Search.
animportant decision. : . For your In-Search demonstration diskette,

. Once you have the information, you can store it on call 408-986-1200 during business hours. Use your
disk or print it out. In-Search even interfaces to popular MasterCard or VISA to charge the purchase of your
word processing programs. $5.00 diskette.

Until now, your personal computer was limitedto . -

working with the informa-
tion you typed into it.

With In-Search,
those limits are gone. Now,
your personal computer
can put you in touch with

| In-Search, Menlo Corporation |
I
I
I
the collected knowledge of | Address
|
I
|
|

4633 01d Ironsides, Suite 400, Santa Clara, CA 95050

[0 Enclosed is $5.00 for my In-Search demonstration diskette.
O Please send me a free booklet with more details.

Name

the world. Instantly. Ciks State Zip

My occupation is:

L 53 In-Search.

_ I MenloCorporation _ |

Circle 682 on reader service card
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SIMPLIFIED SPREADSHEET ASSEMBLY

P 510G StReADSHEET (A) KNoCKS D S 9 O
MEXICAR JUMPING BEARS @) WO : = i : »
MOUTH OF NEVROTIC MAR(C) WHRO
(5 SO DISCOMBOBULATED TIAT WIS
WAIR 5TANDS ON END, DISLOPGING
HAT (D) WHICH OPENS CAGE (E)
(t;;lb RELCASES eP\CUREAN MOUSE

MOUSE, INSPIRED BY SCENT OF
PERFECTLN AGED CAMEMBERT
CHEESE , GNAWS THROV G SPREAD-
SHEET, ONWY To DISCONER HEe-
YAS BDEEN FoolLeD BYAROMA OF
OVER-R.(PE GORGONZOLA (6).

(N A FITOFPlQUE e SPILLS
UINTAGE WINE- (R) \NTO WATER.~
WHEEL (I) WHieH TURNS POUEN \% 7 2 :
THAT CAUSES 6LOVE @) TO g N _ ) . ] ‘
GRASP SPREADSHEET AND MOWE = e \ N\ =g
(T To TAPING ARE-A. v

SHEET |5 TAPED SECVRELY N
PLACE BY TRAINED APHESIVE
TAPE WORM(K).

e

K, N
\\\ © & \

MADE SIMPLE.
Now you can save time, aggravation, adhesive
tape, and Gorgonzola cheese by following one
simple direction—Sideways. Its the unique soft-
ware program that lets you output all the spread-
sheet columns you need, all on one continuous
page, all with one print command—and all for
only $60!

With Sideways on your side, no spreadsheet
you invent with Lotus 1-2-3™ VisiCalc? Multi-
plan™ or SuperCalc™ is too wide! And its just
as powerful an ally when youte creating far-
into-the-future schedules and pert charts with
your word processor. In fact, for any wide
text file, for dozens of uses, the way to go is
Sideways.

The experts agree. PC Magazine, for exam-
ple, writes: “If you've got the need, Sideways has
the solution.” And PC World calls Sideways
“nifty . . . . an easy to use program that does
what it claims.”

You can go Sideways today with an IBM® PC
and an IBM® Epson, Okidata, Prism}* or Pro-
writer™ printer. Ask for Sideways at your local
ComputerLand® or other leading computer
stores. Or mail a $60 check to Funk Software,
PO. Box 1290, Cambridge, MA 02238. (617)
497-6339. MC/Visa accepted. Send no Mexican
jumping beans, please.

SIDEWAYS

FOR EASY-READING HARD COPY

=

-

Circle 74 on reader service card



g INDEPENDENT STORE IN NYC
|

o
1 ' | | B DEDICATED TO IZM' PC SOFTWARE AND PERIPHERALS
ARERmesd B0 IN STORE WE DEMONSTRATE MOST PRODUCTS WE SELL —BY APPOINTMENT ONLY
BrEEmTNETIvLE STORE HOURS: 9:00 A.M.—5:30 PM. E.S.T. MON.—FRI.
BlBE 1 vN1” e 10:00 A.M.—4:00 PM. E.S.T. SAT.

| [ N W

Terms, conditions and prices differ in our store.

BaEamend L] PC LINK, CORP. 29 WEST 38TH ST. 2ND FL., NEW YORK, NY 10018

HELIX BUBBLE MEMORY BOARDS ................covivevvieeeennee..... CALL
PEGASUSHARDDISKS ............cciiiiiiiiiiiieinnnennnneennnanna..... CALL

BUSINESS SOFTWARE PEARL SOFT SUSPENDED 39.00
PERSONAL PEARL CALL | TACHYON 29.00
ALPHA SOFTWARE WITNESS 39.00
DATA BASE MANAGER Il .. ........ $20500 | RoSE SOFT WIZARDY 49.00
EXECUTIVE PACKAGE ............. 109.00 PROKEY 3.0 89.00 | ZORK I I i ca  27.00
MAILING LIST. ... ... . L 79.00 ZURAN DEFENDER 25.00
TYPE BACED \o0ii b nass o momas 89.00 SOFTWARE ARTS FUNTASTIC
ASHTON-TATE TKSOLVER. ................ 209.00 BIG TOP 28.00
dBASE Il (PCDOS)....cvvvvvv 389.00 FINANCIAL MANAGEMENT .. .. 79.00 COSMIC CRUSADERS 28.00
BOTTOM LINE STRATEGIST ........ 299.00 MECHANICAL ENGINEERING.......  79.00 MASTER MINER - , 28.00
’ SNACK ATTACK. .. ... ... » 28.00
E%Sﬁ? WAL PLANINE G 005 crsan s sama ?gg gg SOFTWARE SYSTEMS INC.
""""""""""" ’ MULTIMATE........................ 289.00 | ACCESSORIES
CACTUS SOFTWARE CURTIS PRODUCTS
COLOGRAPHY . ... 79.00 | SORCIM DISPLAY PEDESTAL $50.00
CONTINENTAL SUPERCALCIIE.............. o 239.00 MONO CABLE . .... . ... ; 38.00
HOME ACCOUNTANT PLUS......... 85.00 | \isiCORP KEYBOARD CABLE ......... 30.00
ULTRAFILE ... 139.00 SYSTEM STAND .. . 17.00
VISICALC FOUR.................... 155.00 &80
TAX ADVANTAGE. .................. 45.00 DESKTOP PLAN 190.00 | DMABLORIBBON..... ... ... :
PROPERTY MANAGEMENT . ... . .. . 319.00 VISIFILE SR Al 19000 | EPSON TWIN PAK RIBBONS 70 80 .. 20.00
"""""" HRTAE A I . FLPNFILE ... 24.50
FOX & GELLER VISITREND VISIPLOT .............. 190.00
VISIWORD 19000 | KRAFT JOYSTICK e 39.00
8iUGTTLAPH ----------------------- 123‘88 e R : DISKETTE CASES.................... 295
-------------------------- DESKTOP PRINTER STANDS. ... ... CALL
GRAFOX ... 209.00 | DISK DRIVES
KEYBOARD DRAWER. ... ........ .. 75.00
OF. s oo CALL | TANDON TM 100-2 ................ .. 225.00
CRT, D DRIVE & KEYBRD COVERS ....  CALL
QUICKCODE . ... 189.00 TANDON TM 50-2..................... 450.00
TANDON 10 MB HARD Diek CALL | HAYES MACH Il JOYSTICKS ... ... . 39.00
HARVARD SOFTWARE T
HARVARD PROJECT MANAGER. . ... CALL | MULTIFUNCTION BOARDS rggggogg/\ N—
HAYES PARADISE SYSTEMSMDC ............ CALL LT S R :
e 89.00 | 64 RAM CHIPS o COLOR Il ¢ ..o, , CALL
e g . e CALL | PRINCETON GRAPHIC HX-12.. 489.00
HOWARD SOFTWARE QUADBOARD CARD .......... ... CALL ARTE < o v GALL
REAL ESTATE ANALYZER. ... . ..... 180.00 | AMDEK MAICARD. " CALL | ZENITHRGBMONITOR ... ......... 52500
INNOVATIVE SOFTWARE PCMOUSE. ... CALL | moDEMS
TIMI . 329.00 FTG LIGHTPEN ... ... T CALL HAYES SMART MODEM .. .. ) $205.00
Ius . PLANTRONICS COLOR PLUS CARD ... CALL | HAYES SMART MODEM 1200. . ... 479.00
ACCOUNTING AR/AP/GL .. .. caLL | HERCULES .......................... CALL | HAYES SMART MODEM 12008 ... ..... 425.00
PRINCETON GRAPHICS. ............ . CALL
INVENTORY CONTROL............. CALL —
ORDER ENTRY .......ccovnninnin, CALL | ENTERTAINMENT & EDUCATION
PAYROLL............coo.coiieiinn CALL | AT| TRAINING PACKAGES ca sso0 [ o $.S.D.D $30.00
erar i UEHGLLEGI L s RRLL | SrrdGd O ATAR, e oo v nesen 20.00 DS DD ... ‘300
EASY PLANNER i l68.00 | COMPUTER FACTSINS ........v.vu. 2200 | MAXELL
"""""""""" CONQUEST 29.00 SS.SD..................... 2100
LINK SYSTEMS DEADLINE 37.00 o7/~ o)1 o TR 38.00
DATAFAX ... . . 159.00 DIGGER 29.00 VERBATIM (5 year warranty)
LOTUS DEVELOPMENT CORP THE EXTERMINATOR 29.00 21144 HEAD CLEANKIT. ... .. 10.50
LOTUS 1-2-3. (NO MAIL ORDERS).. CALL | FLIGHT SIMULATOR 35.00 SS. DD 26.00
FRIENDLY ARCADE 32.00 DiSe DD, « s + oo s s s 35.00
MICRO DATA BASE FRIENDLY PC INTRO SET 32.00
KNOWLEDGE MAN. . ............... CALL FROGGER 25.00 PRINTERS
MICRO PRO GORGON 29.00 DIABLO P32 D-MATRIX ............... CALL
INFOSTAR CALL HIDE & SINK 22.00 DIABLOBS0 o 5. 5 255508 1 somanss svwomsionst CALL
WORDSTAR . ... 7 CaLL | HIRES #4 27.00 | DIABLO 630 TRACTOR FEED .. ... .. ... $249.00
WORDSTAR PROFESSIONAL ... CALL | MOONBUGS 20.00 | DYNAXDX-150RDX-25.............. CALL
MY LETTERS, NUMBERS & WORDS . . . 32.00 C ITHO PROWRITER 10BPI......... 399.00
MICROSOFT PCCRAYON. . ... 39.00 PROWRITER F100.. . s 5 oo oo s 5 i 995.00
MULTIPLAN. .. ..o 179.00 | pcTUTOR.... ... ... 49.00 | DS PRISM 132 COMPLETE ..... 1499.00
COMPILERS : <05 & 5055 565 5.4 2 ymse » CALL PINBALL .. ..o\ 32.00 OKIDATA 92P i« siiin s nmnns » svese 5 465.00
NORTH AMERICAN BUSINESS PLANET FALL 39.00 IBP cras b et s s v 699.00
MEMORY SHIFT ................... 69.00 | SERPENTINE 25.00 | SILVER REED EXP 500 ............... 439.00
SPACE STRIKE ... 2500 | SILVERREEDEXP 550 ............... 639.00
NORTON COMPUTER SPINNAKER SERIES ... ... CALL | TOSHBAPI3ST ... ... . . . . ... CALL
NORTON UTILITIES ................ 55.00 | STARCROSS ........... ...~ 20.00 | EPSONFX SERIES... .. ... ... .. .. CALL
PC SOFTWARE SPYDER .........cooviiiiiiiii ., 29.00 | NEC3550..........cccooovvoi . CALL
CREATABASE. . .............. . 65.00 | STYX.. ..o 29.00 | PRINTER CABLE PARALLEL. .. .. ... .. 29.00

ca. TOLL FREE 800-221-0343 i arhaamaeumis |\ v vonk caL1-212-730-8036

IBM is a Registered Tr:
TERMS AND CONDITIONS

We reserve the right to repair, replace or return to manutfacturer for repair, all goods
acknowledged faulty or damaged on receipt by customer. Customer must call for Return
Authorization Number before returning any goods. Prompt attention will be given to all
damaged and faulty returned goods. Any goods returned for credit are subject to 10%
restocking charge, plus shipping charge. No returns for credit on any software. Customer
must deal with the manufacturer directly if the customer finds any false claims made by

the manufacturer. All goods are shipped U.PS only. Add 2% of price. or minimum of $3.00
for shipping. We dc not ship C.O.D. Please allow one to two weeks for personal or
corporate checks to clear. To expedite shipping send money order. certified cashiers
check, or charge to your VISA, MasterCard, WE DO NOT Add a Service Charge For Credit
Card Usage. Prices subject to change without notice. NOT RESPONSIBLE FOR
TYPOGRAPHICAL ERRORS.

Circle 242 on reader service card




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 about it.

April 10-12

Fifth National Online Meeting

Sheraton Centre Hotel

New York

A national meeting for information
professionals, including product re-
view sessions and 130 exhibits. Pa-
pers will be presented on the
design and use of full-text data
bases, current communications and
data base software, and various
downloading methods.

Learned Information, Inc.

143 Old Marlton Pike

Medford, NJ 08055

609/654-6266

April 12-14

Carolina Computer Show

Charlotte Civic Center

Charlotte, North Carolina

A general computer show exhibiting
hardware, software, and accesso-
ries for professionals and business
managers.

Jay Sheppard

L&]J Associates, Inc.

P.O. Box 53729

Fayetteville, NC 28305

919/323-4713

PC World

April 14-15

Ninth Annual Trenton Computer
Festival

Trenton State College

Trenton, New Jersey

One of the original personal com-
puter shows. The festival includes
70 exhibits, 45 talks and tutorials,
12 user group meetings, a com-
puter graphics theater, a computer
games contest, and an outdoor flea
market.

Marilyn Hughes

Trenton State College

Hillwood Lakes CN 550

Trenton, NJ 08625

609/771-2487

April 26-28

Great Southern Computer Show/
Columbia

Carolina Coliseum

Columbia, South Carolina

A show combining exhibits, work-
shops, and seminars pertaining to
a wide range of computer hard-
ware, software, and peripherals.

Great Southern Computer Show

P.O. Box 655

Jacksonville, FL 32201

904/356-1044

April 26-29

Third Annual New York Computer
Show

Nassau Coliseum

Long Island, New York

A general computer show featuring
computer hardware and software.

Northeast Expositions

822 Boylston St.

Chestnut Hill, MA 02167

800/343-2222, 617/739-2000

May 3-6

The Personal Computer Userfest/
Chicago

O’Hare Exposition Center

Rosemont, Illinois

A trade and end-user exhibition fea-
turing IBM PC and Apple comput-
ers and compatibles (formerly
Applefest and PC’83).

Northeast Expositions

822 Boylston St.

Chestnut Hill, MA 02167

800/343-2222, 617/739-2000

May 6-9

Comunicaciones Expo ’84

Curtis Dixon Hall

Tampa, Florida

An exhibition and conference on tele-
communications and data commu-
nications focusing on the Latin
American and Caribbean mar-
ketplace. Conference topics include
local area networks, management
and computers, rural telecom-
munications, and mobile
communications.

LATCOM, Inc.

Mitch Hall Associates

P.O. Box 860

Westwood, MA 02090

617/329-8090

May 10-12

Softwest "84

Regency Hotel and Conference
Center

Denver






June 13-15

NECC 84

Dayton Convention Center

Dayton, Ohio

The National Educational Comput-
ing Conference. Panels, tutorials,
demonstrations, and exhibits on
the use of computers in education.

Computer Science Department

University of Dayton

Dayton, OH 45469

513/229-3831

June 14-17

International Computer Show

Cologne, West Germany

A computer show featuring personal
computers for business, home, and
leisure.

Messe- und Ausstellungs-
Ges.m.b.H.Koln

Messeplatz

Postfach 210760

D-5000 Koln 21 (Deutz)

Telephone: (0221) 821-1

Telex: 8873426 muad

June 21-23

Great Southern Computer Show/
Jacksonville

Veterans Memorial Coliseum

Jacksonville, Florida

An exhibition, workshops, and semi-
nars pertaining to computer hard-
ware, software, and peripherals.

Great Southern Computer Show

P.O. Box 655

Jacksonville, FL 32201

904/356-1044

PC World

June 26-28

PCExpo

New York Coliseum

New York

A trade show dedicated to the IBM
PC and compatibles. Exhibitors are
manufacturers, original software
producers, and principal service
vendors. Attendees include third-
party resellers, consultants, deal-
ers, corporate volume buyers, and
MIS and EDP managers. Exposi-
tion and daily seminars.

PCExpo

333 Sylvan Ave.

Englewood Cliffs, NJ 07632

201/569-8542

July 9-12

National Computer Conference
(NCC ’84)

Las Vegas Convention Center

Las Vegas

A general computer show with
370,000 square feet of exhibits, 90
technical sessions, and 25 profes-
sional development seminars. This
year’s theme is Enhancing
Creativity.

AFIPS

1899 Preston White Dr.

Reston, VA 22091

703/620-8900

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 Francisco, CA 94107,
CompuServe 74055,412, Source
STE908. €

MICRO-
GANTT
DEMO

$25*

Incredible capacity and
capability, plus proven
quality makes our new
MicroGANTT™-XT the
premiere project sched-
uling program. Butdon't
just take our word for it
— see for yourself.

Dealer Inquiries Invited

804/
231-0300

EARTH DATA
CORPORATION
P. O. BOX 13168
RICHMOND, VA 23225

*$5 additional each for C.0.D., 2nd day air,
or overseas mail.

Disk alone, report function omitted, 3 tasks
per project. Available for IBM-PC™ or com-
patible, TI-PC™, Victor 9000, and others.

Circle 642 on reader service card












SOFTWARE
BUSINESS SPECIALS
SORCIM
Supercalc 111 DOS  Special ................ $365.95
Supercalc Il Special . .................... 179.95
Superwriter  Special ..................... 199.95
PEACHTREE
Peachpak #4 (GL/AP/AR) Special ......... $295.95
Peacheelo. Speeial ;s v s sram s o dee 97.95
Inventory Control  Special ................ 512.95
Sales Invoicing  Special .................. 512.95
ASK MICRO INC.
Acct. payable (A+PC—2) Special .......... $395.95
Acct. rec. (A+PC—3) Special............. 395.95
Gen. ledger (A+PC—1) Special ........... 395.95
Inventory (A+PC—4) Special ............. 395.95
Payroll ~Special ........................ 395.95
Special 3/pak  Special ................... 1095.00
ASHTON TATE
D-Base:ll Special . .. s v ¢ vies ¢ s s s $439.95
Friday Special ......................... 199.95
CONTINENTAL
The Home Acct. Special ................. $117.95
Property Mgmt.  Special ................. 349.05
FOX & GELLER
Quick code Special ..................... $195.95
d'Graph 'Special : ; o s s sws 5 o 5 5 wen s s v 195.95
dUutil. Special ......................... 69.95
TAX COMPUTER
Tax computer (Ca/Fed) .................... $ 82.95
Tax Computer (Fed) ...................... 82.95
Payroll Computer (Ca/Fed) ................. 79.95
Payroll Computer (Fed) ................... 79.95
SOFTWARE PUBLISHING
PSFFile ... oo $ 95.75
PSEGIAON ommmms maams naws s s sk 5 0 95.75
POFEWERR s « w3 v 5 evmm s vianes ¥ ismss € e 95.75
PSFReport ... 85.75
P EBIRAK . v im0, ks Tt Bt B s B 295.95
SOFTWARE ARTS
Financial Management .................... $ 89.95
IntrotoScience ... 89.95
Mechanical Engineering ................... 89.95
VISICORP
Visicale . ... $189.95
NICTHERE e ons: wimmmmes somimiss s e B 5006 2 189.95
VIBIES s w50 s v sy gimsivans wiosions s 235.95
NUSTIAMG coacumpveramvam scomums: somes argmses assanns v 189.95
GAMES
INFOCOM
Zork | I IE oo $ 27.95
PlanetFall .............................. 32.95
SUFBIOSS: e o e s AR S 5 5 it o 27.95
STRATEGIC SIMULATIONS
Epidemic ............. ... . $ 32.95
Galactic:Bladiatorns & ... «oeevisinessiinons 32.95
TIGers.in tHBISAOW: & vsw s iomsis s s ssnmis v 32.95
WarpFactor ............................ 32.95
AVANT GARDE
Air Traffic Controller ...................... $ 22.95
FEABTAUON: oo soirsmammm s sy smsnsenysices 22.95
Lazermaze ............cooiiiiiiiiii... 22.95
BLUE CHIP SOFTWARE
JIHIORBIG oo v 1w e nsom v wim we sy $ 42.95
BRODERBUND
APPIEPANIC ... .\ vevie s vimiessimins o e et ey e $ 25.95
SEIPEMING woviuss ¢ sy bosmin sosnsy sogamny Sa0ss 29.95
FUNTASTIC
B IO - snesns caenasomn s nas posses Fi50s $ 32.95
Cosmic Crusaders ....................... 32.95
SnackAttack............................ 32.95
P C SOFTWARE
Championship Blackjack .................. $ 29.95
Coachs Football ......................... 29.95
DO CYAVON il s, seenpolin athed ) b 3 2% & S 36.95
SIRIUS SOFTWARE
SpaceEgas . ... $ 29.95
QOTGOMIN . ceesmiess s wonuecs & Hinisis siiaie ) 5 s DA 32.95
BUZZATG BAR o5 £ wass « sassos vy  womsw sesein 29.95
TABLETS
KOALAPAD PC SPECIAL................. $119.95

COLUMBIA 1600-1
128K dual dsdd drives (640K) IBM Compatible
Perfect Software Package PLUS Additional Soft-
ware.Monitor Special ............ $2695.95
COLUMBIA 1600-4

All that the 1600-1 has (1 dsdd disk drive) Plus . .
12M/B Hard Disk Special ......... $3895.95
COLUMBIA V.P. PORTABLE

128K Ram Dual dsdd drives (640K) All software
Amber or green monitor  Special . . . . $2495.95
EAGLE P.C. 128K Dual dsdd drives

Monitor Word processing Electronic spreadsheet
MS-DOS AND CP/M 86  Special . . ... $2685.00

EAGLE Spirit PC-XL 128K 1 Floppy disk drive
10 M/B Hard disk  Special ......... $3585.00

BASIS 108 128K Special ........ $ 995.00

# \
o ) L INTERS

NEC

8023 Special . .:i:q0nsmmmmmnsns $ 385.00

W/parallel interface cable . .......... 449.00

OKIDATA

82a 80 col/120cps  Special ........ $ 395.00

82a 136 col/120cps  Special ....... 655.95

EPSON

MX-80. ... CALL

X100 &5 e s g w05 w0 smammamss s i 6 CALL

BROTHER

Letter quality Special ............. $ 888.95

TRANSTAR

120p letter quality Special . ........ $ 559.00

315 color printer — 4 print heads

30 shades Special ............... 489.95

IDS PRISM

w/color graphics  Special .......... $1497.00

DIABLO ........................... CALL

QUME ..o ceossame seranssesvrsss CALL
DISK DRIVES

Half height pc (320K) Special ....... $239.00

HATAISI 1+ o mosmn s 3 50 & 03 iz CALL
MONITORS

COMPOSITE MONITORS

Nec 12" green Speeial e mass 43 $ 110.00

Amdex 12" 300A amber  Special . . ..

Taxan 12" green \ Special ..........

Taxan 12" amber Special .........

USI12"" green Special . ........... 143.00
USI 12" amber Special ........... 149.95
12" amber (private label) Special ... 120.00
Composite color 14" Special ... ... 248.95
COLOR MONITORS

Taxan RGB lo/res 12" Special . . . . .. $ 365.00
Taxan RGB hi/res 12" Special ... ... 495.00

Circle 690 on reader service card

and"
7 COMPATIBLES

HAYES MODEMS

Smartmodem 1200b w/sft  Special . $489 95
Smartmodem 300 Special ... ....... 5.95
Smartmodem 1200

stand alone Special ............. .. 489.95
Smartcom Il Special .............. 89.95
TRANSEND

P.C. Modem card 1200 ............. $465.95
P.C. Modemcard300 .............. 289.95
P.C.transend disk ................. 139.95
U.S. ROBODICS

Password 300/1200 . ............... $399.00

PROMETHEUS

ProModem 1200/300 BAUD

Expands to stand alone package e Real time clock
and calendar e Help commands e Built-in diag-
nostics e Audo dialer e Programable intelligent
dialing @ RS232 interface  Internal power supply
e Many options available

SGC special introductory offer ... .. .. $475.00

MEMORY CARDS

WESPER
Memorycard 64K (exp/256) .......... $232.95
Quad function par/ser/clk/gm ........ 341.95
Spooler par/16K/interface ........... 221.95
Spooler par/ser/16K/int . ............ 272.95
MICROFAZER
Ser/ser/w/copy/64K . ............... $289.95
par/ser/w/copy/64K . ............... 289.95
QUADRAM
2ser/ports64K ... L $349.95
2 ser/ports 256K . ... ..ol 536.95
MICRO SYSTEMS
64K (multi-functional) .............. $229.00
128K (multi-functional) ............. 299.95
192K (multi-functional) ............. 379.95
256K (multi-functional) ............. 399.00

ACCESSORIES
T.G. Joysticks: ... .siesssessmnsams $ 49.95
T.G. Game Paddles ................ 39.95
T.G.Trackball . .................... 59.95

DISKETTES

DYSAN box 10ds/dd .........
VERBATIM box 10ds/dd ... ...
CONTROL DATAbox 10ss/dd ........
Box 10 ss/dd/w/order ..............

All egunpmem shipped factory fresh. Manufacturers’ warranties
included. California customers add 6'2% tax. Include payment by
personal check. money order. or cashier's check with order and
SGC will pay shipping charge. Call for amount of shipping charge
when paying by credit card

All items are normally in stock

.. And we'll be here to help after you
receive your order. Feel free to call the SGC
Technical Staff for assistance.

The mail order specialists
342 Quartz Circle, Livermore, CA 94550



/" NAME BRAND PRODUCTS DISCOUNT PRICES

CALL FOR YOUR BEST PRICES ON THESE POPULAR BRAND NAMES:

DHaves Bowne [PaEEes] Transtar C. lioh EPSON

| COMPUTERS

FRANKLIN BOTEK pyTyTrq] Mneswaww St

STAXAN SANYO

GRAPPLER+ ggﬂ BMITH (Klmm
" TOSHIBA Sakawy
Verbatim®  RBROBOT )\ oo

IT'S SIMPLE. . .CALL AND SAVE MONEY!
1-800-841-0860

CONVENIENT ORDER ENTRY
MicroManagement

CALL FOR NEW PRODUCTS " Systems “nc.
2803 Thomasville Road East

AND BEST PRICES
Cairo, Georgia 31728

FREE UPON REQUEST (912) 377-7120
* DISCOUNT PRICE LIST AND INFORMATION KIT

Circle 386 on reader service curd

‘Get your Epson’s worth

with Set-FX+

Set-FX+ adds big pluses to the
versatility of all Epson printers.

[J Simple-to-set print modes, including condensed,
emphasized, italics and many more.

[J Print those missing IBM characters, including line
graphics, math and science symbols.

[J Create special characters or even design custom fonts.

[J Pivot Printing™ to rotate text 90° for super wide
spreadsheets.

Convenient access to your printer’s full capabilities,
plus even more.

There are no difficult codes to remember or program.
Set-FX+ menus put printer power at your fingertips!

Set-FX+ software comes with a clear, complete instruction
manual, and quick reference guide. Set-FX+ even includes
an Ideas program and special fonts to get you started.
Special fonts include IBM, Old English, Greek symbols,
plus others.

No Epson can afford to be without Set-FX+. Only $59.95.
To get your Epson’s worth, ask your dealer for SoftStyle’s
Set-FX+ or order direct.
Toll-free orders: 1-800-367-5600

For the IBM PC, PC-XT, PCjr, Compaq and IBM compatibles running DOS. Compati-

¢ i ble with the Epson MX, RX, FX and LQ printers as well as IBM graphics printers (MX

SoftStyle, Inc.  Suite 205, Dept. B » 7192 Kalanianaole Hwy. needs Graftrax l1l). Sef-FX-+ prints in full speed text mode on the FX printer. MC/VISA
Honolulu, Hawaii 96825 « (808) 396-6368 accepted. Add $2 shipping/handling, U.S. and Canada ($10 for others).

Circle 410 on reader service card
278 May 1984



The Perfect Modem
For Your IBM° PC
...Only 499

The Rixon® PC212A offers you the only 300/1200 BPS full duplex card'
modem with auto dial and auto answer that plugs directly into any of ‘

the IBM PC® * card slots. Because the Rixon PC212A was designed :
specifically for the IBM PC, it is loaded with user benefits. :

The PC212A eliminates the need for an asynchronous communications
adapter card and external modem cable, this
alone saves you approximately $190. The
PC212A provides an extra 25 pin EIA RS232
interface connector, a telephone jack for
alternate voice operation, and a telephone line |
jack for connection to the dial network. :
Without question, the PC212A is the
most user friendly, most reliable, and
best performing modem for your
IBM PC. An internal microproces-
sor allows total control, operation,
and optioning of the

PC212A from the keyboard.

A user friendly HELP list of

all interactive commands is

stored in modem memory for
instant screen display. Just a

few of the internal features

are auto/manual dialing from

the keyboard, auto dial the

next number if the first

number is busy and instant

redial once or until answered.

In the event of power disrup-

tion a battery back-up pro-

tects all memory in the PC212A. In
addition, the PC212A is compatible
with all of the communication pro-
grams written for the Hayes
Smartmodem T™ **such as
CROSSTALK.™+Also available
for use with the PC212A is the
Rixon PC COM I,™ % a communications software pro-

gram (Diskette) and instruction manual to enhance

the capabilities of the PC212A and the IBM PC. PC COM

I operates with or replaces the need for the IBM

Asynchronous Communications Support Program. The pro-

gram is very user friendly and provides single key stroke control of
auto log on to multiple database services (such as The SourceSM&), as well
as log to printer, log to file transfer and flow control (automatic inband
or manual control). PC COM I is only $49.00 if purchased at the same
time as the PC212A. The PC212A comes with a 2 year warranty. For
more information contact your nearest computer store or Rixon

direct at 800-368-2773 and ask

* IBM is a registered trademark of the
International Business Machine Corp.

** Hayes Smartmodem is a product of

the Hayes Stack ™ series, a

registered trademark of Hayes

Microcomputer Products Inc.

<+ CROSSTALK is a trademark of

Microstuf Inc.
# PC COM 1 is a trademark of
Rixon Inc.

& The Source is a servicemark of

for Jon Wilson at Ext. 472. ==t = === Snree THeRomEINg TR,

PC212A .............. $499. ULl SE=S====mc 3043B © RIXON INC. 1983
PC212A WITH 2120 Industrial Pky., Silver Spring, Md. 20904

ASYNCH PORT ...... $539. 301-622-2121 TWX 710-825-0071 TLX 89-8347

The Rixon PC212A Card Modem

Another Modem Good Enough To Be Called RIXON

Circle 245 on reader service card



90 MEGABYTE

Winchester Hard Disk System for the

«100% IBM PC & XT Compatible «Automatic Head Locking

e 20 Megabyte Formated

e No Software Patches,
Just Boot 20 & Run

10,15 830 Megabyte Units &
S Megabyte ARemovable
Hard-Disk Systems Also Available.

For Free Information & Literature Contact:

MICRO-DESIGN

6301 Manchaca Rd., Suite B
Austin, Texas, 78745

IBM PC or XT.

COMPLETE

31549%

TEXAS RESIDENTS CALL 5I2-441-7890

Circle 537 on reader service card

SPF/PC™

ACTUALLY, there is no comparison. SPF/PC is
the best full-screen editor available for the IBM
Personal Computer.

It looks and works like IBM’s large system SPF
editor.

*SPF/PC can use up to 786K of memory as workspace.
eWord processing commands.

e4-way scrolling.

eSplit screen support.

*(0n-line help facility.

e(Can edit up to 240 character records.

eMonochrome or color supported.

e|nstantaneous screen display.

eBlock Move/Copy/Repeat/Delete/Qverlay/Shift/Exclude
eAutomatic line numbering supported.

40 user-definable Program Function Keys.

eDirect interface to DOS commands for PCDOS 2.0 users.
*Browse sub-system.

eMove/Copy sub-system copies any file format.

e tilities include: Rename/Delete/Print/Directory list.
AND MUCH MORE . . .

UPLOAD/DOWNLOAD sub-system available to SPF/PC users for

THE ODD-COUPLE™

Allows the APPLE and IBM/PC to
communicate with each other.

eConnect APPLE to PC, APPLE to APPLE, and PC
to PC.

eTransfer any file in either direction.

*CHAT mode allows direct communications
through the keyboard.

*An Equipment Profile allows description of
your operating environment.

eCommunicate Direct or through a Modem at
speeds up to 9600 baud (bps).

eWritten entirely in machine language for speed
and efficiency.

REQUIREMENTS:

APPLE — 48K, 1 disk drive, Serial Interface
IBM — 64K, 1 disk drive, Serial Interface

SPF/PC requires 128K, PCDOS,
and 1 disk drive.

$149.95

*78.90

For orders and dealer information write or call Rogue River Software, 2822 Tahitian Ave., Medford, OR 97504,
(503) 779-3002. Mastercard/Visa, Check, or P.O. accepted. Add $5.00 for shipping. Canada $10.00. Foreign $15.00.

IBM is a registered trademark of International Business Machines, Inc. APPLE is a registered trademark of Apple Computer Inc.

Circle 380 on reader service card
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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.

—

_~

s

Features include:

Fully integrated modules -thirteen major
programs contained within Maxi Accoun-

tant

interact with one another allowing

minimal disk handling or runs on any hard
drive

Extensive reporting capabilities

Comprehensive, easy to use documentation
- including tutorial

Technical support

Accounts Payable

NN

Check writing with automatic posting
to Vendors and Bank Account

Enter A/P invoices with automatic
posting to inventory and purchase
orders

Supports partial payments, Aged A/P
balances, and Earned discounts
Monthly Check, Deposit and Petty
cash register

Complete Audit Trail

Detailed Vendor Activity and Cash Re-
quirements Report

Uses same commercially available
check forms as payrall

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]
Extensive customer information file
Flags Credit limits and overdue
balances

Invoices from sales orders support
backordering system

e Invoices for point-of-sale
e 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

e Chart of accounts
¢ |temized monthly Journal transactions

e Asset depreciation,

Complete G/L
Reports, Daily Journal, Trial Balance,
Operating Statement and Balance
Sheet

e 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

e 25 items per bill-of-material

1500 stock items per 320K diskette
with automatic advancement to next
diskette

e Complete Vendor information file
e Calculates reorder quantities and

displays lead times

Physical inventory using average cost
method adjustments

Reports in inventory module 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, including IBM PC and XT, Zenith
Z-100, Victor 9000, Texas Instruments PC,
Columbia, Compag, Hyperion, Corona, Eagle
PC, and Rainbow 100.

)

==

v - Y IN

7 LA L

A

ubsidiary of Scott Adams. Inc

1-800-327-7172

THE BUSINESS DIVISION
P.0. 3435 ¢« LONGWOOD, FL 32750 ¢ [305] 862-6917
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WOW!

P-R-O-P-O-R-T-I-O-N-A-L
Spacing on WordStar

You are reading text printed by WordStar in
proportional spacing, providing a profes-
sional, easy to read, typeset appearance.

Complete details between words, are
for printing in provided. The tech-
proportional spa- niques will work on
cing directly from all versions of
WordStar, setting WordStar, and will
two or more fully drive Diablo,
justified columns Xerox, Qume, NEC,
on a page, and and other daisy-
underlining spaces wheel printers.

Above text printed on a daisywheel printer direct from WordStar.

Now you can have the professional appearance of typeset
text. Using PS is as easy as turning on bold or underline and is
done right in your document, then printed by WordStar
automatically! No Technical Knowledge needed.

PS ON WordStar-$20 (plus $2.50 shipping)
Please send me________ Copies. Enclosed is my check (or Visa/MC# and
exp.date)for$____ made out to: NYS residents add 7% sales tax

WRITING CONSULTANTS

Suite 153 / 11 Creek Bend Drive
Fairport, New York 14450

VISA/IMC ORDERS ONLY CALL 1-800-227-3800 Ext. 7018
Dealer inquires invited

Circle 698 on reader service card

—.

The Ultimate
Perlpheral delivers your

messages personally within
48 hours for only 26 cents each!

The United States Postal Service

is ready and waiting with

) ] E«COM (Electronic
\Q’_A‘/L Computer Originated Mail).
All you need is your

computer and CO-MAIL
from ICA Systems.

CO-MAIL is the
OE@ MS)  complete E«COM
software package.

- Compose letters,
invoices, press

releases or any

business correspondence, and

Q transmit your messages directly
to the Postal Service for

E«COM delivery. CO-MAIL does
it alll No need for separate text formatting soft-
ware or a separate communications package.

Interested? CO-MAIL is available now for your
IBM/PC, Apple II/IT or CP/M system for only $190.

For more information about CO-MAIL contact:

ICA Systems g .
Post Office Box 57165 EE CO-MAI
\Washington DC 20037

703-620-5835 ©YSTEMS

_— Circle 612 on reader service card

Govers: Unlimited”

(Formerly B.L.&W)

Ideal for protecting delicate circuits and moving
parts from harmful smoke, airborne dust and
other contaminants. Outstanding Features

e NEW, Heavy Poly/Cotton Fabric

e Four Decorator Colors — Cranberry,

Navy, Pewter, Sand
Covers for Most Makes and Models
Plus Custom
Designed to Fit @ Monogramable
Allows Ventilation e Durable
Will Not Crack or Dry Out
Perfect for Home or Office
7 - 10 Day Delivery
Toll Free Calls e MC/Visa
Satisfaction Guaranteed
WRITE OR CALL TODAY FOR COMPLETE LIST
DEALERS WELCOME (Prices Incl. Shipping)
Govers Untimited™ Sys/Mon. - $19.00
Box 381076 Kybds Only — $14.00

Germantown, TN38183 Prnt. - $16.00
800-821-7709 or 901-754-4465

Circle 662 on reader service card

OPTIMIZING C86™ "
controls Charlie... Like a

Puppetona Strmg' e

Serious programmers can use

Optimizing C86 to control the IBM

PC and other MS-DOS/PC-DOS

computers. Features include

¢ Full and Standard versions of the
C language — to balance portability
with complete control of the machine.

¢ Hardware and operating system interfaces for:
graphics, interrupt control, 8087 use, 1/0 ports,
real time applications and for producing ROMS.

duce MASM from C86. This helps integrate with
MASM, MS FORTRAN and PASCAL.

* Support for numerous add-on libraries including:
HALO Graphics, C Tools, PHACT for ISAM file
management and numerous others. Ask for a list.

mers of MS-DOS and CPM-86 systems.

e Standard MS-DOS Linker support and option to pro-

¢ A rich set of libraries includes source for K&R func-
tions, string handling, graphics, sorting, floating point
(8087 and 8086/88), “Large” model (1,000K RAM),
“Small" memory model, MS-DOS 1.1, 1.25, 2.0, 2. + +

Pull Charlie's strings with our fast, complete, reliable C
Compiler — the leading compiler for serious program-

980 Shrewsbury Avenue

Suite J-508 We It All'”

Tinton Falls, NJ 07724

Computer Innovations llThe sav It A"."

(201) 542-5920 Visa and MasterCard accepted.

trademarks of Digital Research. MS-DOS is a trademark of Microsoft.
PC-DOS is a trademark of International Business Machines

C86 is a trademark of Computer Innovations, Inc. CPM-86 and MPM-86 are

Circle 406 on reader service card
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Now you can
tap the full power of
your |IBM or IBM-compatible PC
from within your BASIC program.
22 functions including:

e scroll/clear windows

e active time-of-day clock on the screen

e direct diskette access

easy to use:

* no “peeks” or ““‘pokes”

* no special knowledge required
comprehensive documentation

Send cheque or money order for $100.00
(Ontario Residents add 7% P.S.T.)

to: H-F Computing Services Inc.
224 0ld Orchard Grove
Toronto, Ontario M5M 2E5, Canada ]

or call

1-800-268-1121
(in U.S. ﬂCanada)

S
14

SOFTWARE MARKETING EXECUTIVES
TODAY,

There are thousands of software products for

buyers to choose from . . .
no effective way to compare and evaluate . . .
A new software marketing concept is needed . . .

.. To place your new software products in
front of lots of qualified buyers.

.. To lower your marketing costs by 50% or
more.

.. To provide you with the volume buyers of
a trade show, in a modern personal-sales
oriented environment.

TODAY,

We can help you solve all of your software
marketing problems . . .

and move your products quickly at low cost.
A new computer software marketing channel

will be ready to start working for you early
in 1984.

For reservations and information, call
(213) 385-5118.

DO IT NOW!

COMPUTER SAMPLE SHOWROOM

TECHNOLOGY ;0011 NoW AVAILABLE

CENTER FOR INSPECTION
...1625 W. Olympic Blvd., Los Angeles, CA 90015

[ WANTED:'

‘Buyers.=We'll pay the shippin

*CALL FREE (800) 654.4058-

“Call_For Reduced Prices At Various Quantities”

Verbatim. | Dysar | Scouch

5% ise 24| 5} spn-side 320 | 5 Fhsce z
sk drage 3% | 5 drsme 420 | 57 Rk 3%
5 *nage 32| 5j snae fee | & A% 2%
5i e 4% 5, dbigoe 4o | & 3T 2%
8 Snate 2%\ &" shase 3¢ | & Bk 3%

8
© sinside 05| o sinside 845 [ NN ©
8 i 3% |8 shsee 4o

8

g" dblside 34_0 » dbi-side A 95 Disk Minder

dblden. dbl-den. - -Smoked Plastic
Head Cleaning We Stock e Y
Kits. . “Bulk-Packed” (20
Refills. 955 4 Diskettes L C_ARALY
Prices per ea. Dealer Inquiries
10per box 4o Welcomed

idkett
e«m neclion =

*(Conunental US. only. Add 3% on orders under 40%) 2
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PC World

Circle 664 on reader service card

Contemporary
ComputerWear

DUST COVERS
FOR
THE IBM PC

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.

O YES, PROTECT MY PC IN STYLE! SEND ME:  OJ CHECK
__ Keyboard(s) $16 ____ Monitor(s) $18 O VISA
___ Drive(s) $18 ___ Printer(s) $18 0O MC

__ 1pc Mon/Drive$36  Add $2.00 Shipping Total: $
(CA. Res. add tax)

Print Name:

Address:

City/State: Zip.
Credit Card #: Exp
Signature:

1320 36th Ave./San Francisco, CA 94122 e 415/564-0506
IBM PC is a trademark of International Business Machines Inc.

A Contemporary ComputerWear at v

Circle 276 on reader service card sg



LOW PRICE-HIGH QUALITY
PRODUCTS FOR PC’s

MAXELL SS/DD- 23.90

DS/DD- 35.90
DYSAN SS/DD- 30.90

DS/DD- 42.90
I1BM DS/DD- CALL
D-BASE Il - 397.
MICROSOFT WORD -  269.
WORD/MOUSE - 339.
CYMA SOFTWARE- CALL
SUPER CALC 3- 259.
R:BASE - 339.
SMARTMODEM 1200B - 439.

DATA BASE CO.

9778 Katella Ave. #106

Anaheim, CA. 92804

(714) 534-8140

CALL CREDITED TO ORDER

ADD $3 SHIPPING. ITEMS, PRICES SUBJECT

TO AVAILABILITY, CHANGE.
CALIFORNIA RESIDENTS ADD 6% TAX.

WE CARRY A COMPLETE LINE OF
DISKETTES, SOFTWARE, SUPPLIES

Circle 718 on reader service card

[——Free Discount Catalog —

y/; WAL

DISKE'ITE
SALE

SSDD DSDD

$P799 $3499

COD. VISA, M.C., RATED P.0O.

ALMANAC

-s mmmommm --;' )
RSN od WA

-~ SUPPLY COMPANY
521 Front St., Santa Cruz
CA 95060 (408) 425-1980 EXT. 25

Circle 716 on reader service card

GREAT DISKETTES
Super low prices

SYNCOM

The low priced, high quality diskette with a LIFETIME WAR-
RANTY. Packed in polybags of 10 with Tyvek envelopes,
labels and reinforced hubs.

One of the best buys we've seen.

3139 4ea. 5%"SSDD s 185

oo S%'DSDDea.# aQTv.20

DISKETTE 70—Holds 70 5%” diskettes in dust free
safety . ... $14.95 ea. + $3.00 Shpng.
DISK CADDIES—Flip up style holds 10 5%" diskettes
$1.65 ea. + .20 Shpng.

Shipping: 5%” DISKETTES—Add $3.00 per 100 or frac-
tion thereof. OTHER ITEMS: Shipping charges as shown in
addition to diskette shipping charges. Payment: VISA or MC.
COD orders only, add $3.00. Taxes: lllinois customers,
please add 8%.

Nationwide: 1-800-621-6827
In lllinois: 1-312-944-2788

Minimum Order: $35.00
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE!
DISK WORLD!
Suite 4806 « 30 East Huron Street « Chicago. Illinois 60611
284

MEMOREX

FLEXIBLE DISCS

WE WILL NOT BE UNDER-
SOLDM! Call Free (800)235-4137
for prices and information. Dealer
inquiries invited and C.O.D.'s
accepted.

PACIFIC
EXCHANGES

100 Foothill Blvd.
San Luis Obispo. CA
93401 In Cal. call
(800)592-5935 or
805)543-1037

*IBM PC Compatible
bc pipeune)|

E - PROMS - CALL' Lowest Prices Anywhere

*4164-150P ........... $520
*4164-200/250 ...... 505/469
4116-200 ............. 149
*4164-120 ............. 549
B116-P3 ... .co0cnnuns 499
Disk Drives: (F.0.B. Tampa)

*TM-100-2 ........ $ 21924
Ao ammsng 29983

*TM- 55-2......... 22386
*0mbWin........ 1,38547

(MS/00S 2.0/1BM plug 1n & go)
Add $2.95 shipping to all orders. 2 6% for credit card orders

OEM « Quantity discounts available » P.0.s on
approval « C.0.D. OK « Credit cards = FL residents

add 5% tax « All new, no surplus, no seconds
(Prices subject to change )

4920 Cypress St., Tampa, FL 33607
In FL, and for info., call 813-875-0299
FOR ORDERS ONLY, 800-237-8910

8 AM-8 PM EST

BANNER - for the

IB PC

Print banners on your IBM PC* with the
BANNER program. Design your own fonts
with character design editor (included)!
Requires 64K, DOS, 80 col display, one disk,
and printer. $39.95 (Visa, MC accepted)

To order call toll free (24 hrs/day):
800-824-7888 ask for operator 989
(In Alaska or Hawaii call 800-824-7919)

Sam Wilson & Associates
P.O. Box 37085 Houston, TX 77237
(713) 785-7830

“Trademark: International Business Machines Corp.

Circle 626 on reader service card

Circle 506 on reader service card

Public Domain

(and user supported)

Software

for the IBM PC

Word Processing, communications, data
base, BASIC utilities, games using color
graphics, Pascal and assembly language
programs, FORTH language, graphics
drawing utilities, spreadsheet templates,
RAM disks, spoolers, and more . . .
Directory $2.95 +$1 postage
Set of 10 most popular disks $59

File system, modem communications, spooler. RAM
disk. BASIC utilities, FORTH language. games

Complete set of 75 disks $439
DOS 1.1/2.0 compatible format
(CA residents add 6.5% sales tax)

PC Software Interest Group
1556 Halford Ave. Suite #130W
Santa Clara, CA 95051
(408) 247-6303

. ZyINDEX"

4<7 can be your
‘\:{ f _“lifesaver”!

uz @\@ INDEX
SEARCH
RETRIEVE

Revolutlonary New File
Content Retrieval System
Auto-Indexing Eliminates Key Words

ZyINDEX" $295

ZyLAB"™ Corporation
233 East Erie
Chicago, IL 60611

312/642-2201

/‘—’\
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i
ﬂ% Statistical

Analysis
Package

A complete data manager and
statistical analysis package
similar to mainframe SPSS"*.

Walonick Associates

5624 Girard Av. S.
Minneapolis, MN 55419
612-866-9022

*SPSS is a trademark of SPSS, Inc.
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IBM PC with 128K, one floppy Drive and

10MBHard Disk .. .... ... .. .. $3,29
AST SIXPAK Plus 64K .. .......... $259
NEW QUADRAM Quadboard . . ... .. $219
TEAC55B-slimline DSDD .. ... ..... $199
PGSHX-12.... ................ $469
NEC SPINWRITER 3550 ......... $1699
TECMAR Graphics Master ..... ... .. $499
HERCULES Graphics Card .. ... ... .. $349
PLANTRONICS ColorPlus .. ... ..... $369
PARADISE Multidisplay Card .. ... .. $379
STB Graphix Plus ................ $399

r AMERICAN| m—m—m
@ EXPRESS | |mia)

SURCHARGE: VISA & MC 3%, AMEX 5%

805-499-5787

2509 THOUSAND OAKS BLVD., THOUSAND OAKS, (A 91362

Circle 273 on reader service card

SAVE MORE

THAN EVER ON

=~

\o/ 3M Scotch®
DISKETTES
LIFETIME WARRANTY!
ea. 5%" SSDD ea.
-~ (744)
S 85 5%’ DSDD 3235

ay.20 745

Qty. 20

5Y4* SSQD—96TPI (746) $2.60 ea.
51 DSQD—96TPI (747) $3.25 ea,
8 SSSD (740) $2.05 ea.
8" SSDD (741) $2.50 ea.
8" DSDD (743) $3.10 ea.

Shipping: 5%" DISKETTES—Add $3.00 per 100 or fraction
thereof. 8" DISKETTES—Add $4.00 per 100 or fraction
thereof. OTHER ITEMS: Shipping charges as shown in
addition to diskette shipping charges. Payment: VISA or
MasterCard. COD orders only, add $3.00. Taxes: lllinois
customers, please add 8%.

Hours: 9 AM-5 PM Central Time

For fast service call
Nationwide: 1-800-621-6827
In lllinois: 312-944-2788

DISK WORLD!

Suite 4806 « 30 East Huron Street + Chicago, lllinois 60611

Authorized Distributor
Information Processing Products

$49.95

Statistical Software for [BM PC Computers

m Easy to use. Menu driven. Full-screen data
entry, editing, and transformation

m Basic statistics, autocorrelation, ANOVA

= Multiple regression with residual analysis;
automatic forecasting; graphs of residuals,
forecasted and actual values

m Cross plots, histograms, time series plots
m |nterface with Lotus 1-2-3 and VisiCalc

THE FUTURES GROUP
76 Eastern Blvd
Glastonbury, CT 06067 (203) 633-3507

E-ZEE INKER

STOP
THROWING
AWAY FABRIC x%
RIBBONS 3950 .

Stop throwing away used fabric ribbons. Re-ink them
yourself with the E-ZEE INKER. The E-ZEE INKER can re-ink
almost any cartridge-type fabric ribbon in only a few
minutes. Do most reel to reel ribbons with an optional
attachment. All without fuss! Without mess!

The E-ZEE INKER uses a proven capillary inking system
which provides many pages of “like new" print from a
ribbon for only pennies. Most ribbons can be inked 3 times
or more.

Ribbons are mounted on the easily adjusted E-ZEE INKER in
seconds! The E-ZEE INKER is a precision compact ma-
chine, Itis fully assembled, with complete instructions. The
E-ZEE INKER is approximately 6" x 8" x 4" high. And you
get two ounces of ink with every E-ZEE INKER.

Higher volume ribbon users will want the INK MASTER, an
electric version of the E-ZEE INKER

CUT . RIBBON

76 COST

INDUSTRIES Order Toll Free 800-553-2404
PO Box 508 In lowa 319-987-2976

Janesville, lowa 50647  VISA/MC accepted

Circle 532 on reader service card

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.

Circle 721 on reader service card

GREAT SOFTWARE FOR
YOUR IBM PC

System Requirements: 64K, Monochrome Display
No Graphics Required

EXECUTIVE GOLF $19.95
Two programs in one. Enjoy this simulated
golf game and keep track of your real handi-
cap Game helps you learn to select proper
clubs. Relaxing, challenging

5 HOME FINANCIER $29.95
v Easy to use. Keeps important records. Check-
L0 book. Stock and Bond portfolio. Financial
[] analysis and planning

ELECTRONIC CALENDAR $29.95
Unique and ingenious. Stores up to 10 daily

ders to year 2000. Excellent for busi-
ness and personal planning

Send: Check, M.0. plus $2 00 shipping
Visa, M.C. give expiration date

Bristol
BREENARE

P.0. Box 381557
Germantown, TN 38183-1557

Circle 475 on reader service card

Circle 715 on reader service card

Students
SCORE

COMPUTER PREPARATION
for the SAT"/$79.95 each

COMPUTER PREPARATION
for the GRE" /$89.95 each

As the nation's best-selling test preparation
program, COMPUTER PREPARATION for the
SAT has helped thousands of students boost
their SAT scores. In less than ten hours of
study students can increase their net scores
by 50 points. according to a recent indepen-
dent study

Each package contains: double-sided dis-
kettes, a comprehensive review textbook and
a 50-page User’'s Manual.

SAT PACKAGE

NOW AVAILABLE FOR:
[J Apple (] IBM-PC
[J Atan L] IBM-PCyr
(] Commodore (] TRS-80

GRE PACKAGE
AVAILABLE FOR APPLE

ORDER NOW

Ask for it at your local computer store or at
leading bookstores or call

800-543-1918

for major credit card orders

or call collect
619-699-6565

@ HARCOURT BRACE JOVANOVICH

1250 SIXTH AVENUE, SAN DIEGO, CALIFORNIA 92101

Circle 421 on reader service card
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That's right. You can win a brand new Chevy S-10
Blazer. FREE. All you have to do is submit the
best name for our exciting new “ELECTRONIC”
DISK. A name that reflects its function and per-
formance as a floppy disk replacement.

WHAT IS AN “ELECTRONIC” DISK

“ELECTRONIC” DISK is the functional name
we've given to this first-of-a-kind product for the
IBM PC & XT. It's an operation-ready module
offering to 368 KB for new or existing PCs.
There’s no software or sub-routines required.
Just plug one in and you get instant data access
...up to 50x faster than a conventional floppy
disk. And without inherent head and disk wear.
Or electro-mechanical failures and data loss.
The module also offers a U.P.S. (uninterruptible
power supply) to make sure you won't lose data
from power “glitches” or when power is tempo-
rarily removed.

WHY YOU’'LL WANT ONE

The “ELECTRONIC” DISK gives your computer
greater power for personal, multi-tasking or
multi-user applications. You'll be able to con-
tinuously scroll documents, instantaneously

: look-up records, sort
data and other disk bound
processes at high speed. All without
the start-stop aspect of typical operations

regardless of operating system used.

SUBMIT YOUR WINNING ENTRY TO THE
“NAME OUR PRODUCT” CONTEST

There is no obligation when you enter the
“Name our Product” contest. Simply pick up
an official entry blank from any participating
IBM PC dealer. While you're there, your
dealer can give you complete details on the
“ELECTRONIC” DISK. Or, you can request
an entry form and details directly from the
factory by writing to the address below.
Please include a stamped, self-addressed
business size envelope.

I BN BN BN BN BN B B .
1 WANT TO ENTER YOUR
“NAME OUR PRODUCT” CONTEST

___Please send me an official entry blank
___ Please tell me the name of the nearest
participating IBM PC dealer

Name. Title

Companyq#

Address.

City. State Zip.

DILOG

PG

PRODUCTS

DILOG PC PRODUCTS
Distributed Logic Corporation
12800 Garden Grove Blvd.
Garden Grove, CA 92643
Phone: (714) 534-8950
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Just Announced

The wide world of PC products

Edited by Art Wilcox and J. Schaffner

In the fast-paced personal computer
marketplace Just Announced acts as
a service to keep you abreast of the
latest developments in IBM PC and
compatible technology. Information
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

Printers

Sprinter

A portable dot matrix printer that
provides correspondence-quality
printing at 160 cps. It requires a par-
allel port; RS-232C serial and
IEEE-488 bus ports are available.
Measuring 18 by 14.5 by 7 inches
and weighing 16 pounds, the Sprinter
provides print densities of from 10 to
17 characters per inch, double-wide
characters, and a front sheet feed that
automatically positions paper at the
first print line. Other features include
foreign and special character fonts
that can be downloaded and a 4K
print buffer that can be expanded to

Sprinter portable printer, Micro
Peripherals

PC World

68K. Dot-addressable graphics are
available with a vertical resolution of
72 dots per inch and selectable hori-
zontal resolutions of 50, 60, 72, 75,
80, or 85 dots per inch. Maximum
paper width is 9.5 inches. List price:
$795. Micro Peripherals, Inc., 4426
S. Century Dr., Salt Lake City, UT
84123, 800/821-8848, 801/263-3081
in Utah.

M20

A letter quality daisy wheel printer
that features 10, 12, and 15 pitch,
proportional spacing, and a 20 cps
print speed. It has switch-selectable
parallel and serial ports for use with

M20 daisy wheel printer, Daisy
Systems Holland

a variety of computers and software.
The M20 provides a resolution of
23,000 dots per square inch for plot-
ting, offers bidirectional printing,
and can accommodate paper up to
16.5 inches wide. List price: $999.
Daisy Systems Holland, P.O. Box
1010, Torrance, CA 90505, 800/4-A-
DAISY, 800/441-5273 in California.

Canon PJ-1080A

An ink jet printer that prints up to
seven colors on paper or transparen-
cies. It requires a parallel port. The
PJ-1080A prints at 37 cps in four
character types (international fonts
available), at a noise level less than 50
dBA. The printer provides high-reso-
lution color graphics of 640 dots per
line on a black or white background
and includes two ink cartridges, one
tricolor and one black. List price:
$595. Canon USA, Inc., One Canon
Plaza, Lake Success, NY 11042,
516/488-6700.

PJ-1080A ink jet printer, Canon
USA

Modems

INFO-MATE 212PC

An internal modem for the IBM PC
and compatibles that transmits data
at 110, 300, or 1200 bps. It requires
64K and one disk drive. The INFO-
MATE 212PC supports auto-dial,
auto-answer, automatic speed and
parity selection, detection of busy
signals with ring-back, and selection
of tone or pulse dialing. The modem
comes with MODEM-MATE, a com-
munications program that features
ASCII and binary file transfer, and a
60-entry dialing directory. List price:

299



Just Announced

$495. Cermetek Microelectronics,
1308 Borregas Ave., Sunnyvale, CA
94089-3565, 408/734-8150.

INFO-MATE 212PC internal
modem, Cermetek Micro-
electronics

Monitors

Color IV

A high-resolution color monitor that
is available in two versions; one is
compatible with the IBM Color/
Graphics Adapter, and the other is
RS-170A interface compatible. It re-
quires a color graphics board. The
Color 1V provides 720 by 420 resolu-

muumumu

\ E%L“‘Qﬁfi‘

Color IV monitor, Amdek
Corporation

300

tion, .31 mm dot pitch, and a 96 by
24 display. The monitor displays up
to 16 colors. List price: $995. Amdek
Corporation, 2201 Lively Blvd., Elk
Grove Village, IL 60007,
312/364-1180.

Miscellaneous

CR200-PC

A punched-card reader for the IBM
PC that processes 200 80-column
cards per minute. It requires an
RS-232C serial port. The CR200-
PC’s “software handler” enables the
unit to be used in data entry, election
tabulation, test scoring, and other
applications. List price: $4100, soft-
ware handler $150. Cardamation
Company, 446 Lancaster Ave.,
Frazer, PA 19355, 215/647-8260.

System Software |

Languages

Personal COBOL

A version of COBOL for the IBM PC
and XT that includes a text editor
and graphics support. It requires
192K RAM and two disk drives.
Based on the ANSI *74 COBOL, Per-
sonal COBOL provides programming
menus and prompts, on-screen help,
and custom form generation. For de-
bugging, source code tracking en-
ables users to visually monitor source
code line by line while the program

runs. List price: $399. Micro Focus,
2465 E. Bayshore Rd. #400, Palo
Alto, CA 94303, 415/856-4161.

Utilities

ScrollMate

A utility program that provides line
and page scrolling functions for on-
screen DOS files. It requires 64K and
one disk drive. ScrollMate writes
every line that scrolls off the upper
screen display into an internal buffer
that holds up to 14 screens of data.
The program works with any DOS
file that writes sequentially to the
display, including DIR, EDLIN,
DEBUG, compilers, the assembler,
and the linker. Any buffer informa-
tion can be printed or written to
disk. List price: $69.95. Inner Loop
Software, 5456 McConnell Ave.
#120, Los Angeles, CA 90066,
213/822-2800.

Applications Software

Data Management

ASAP FIVE

A data base manager that uses En-
glish commands and includes a multi-
function word processor and a form
generator. It requires 192K and two
disk drives. ASAP FIVE is a “univer-
sal relation” data base; once a user
names items, the system automati-
cally indexes and arranges them into
files, and the files into data bases.
The program lets users build data
bases limited in size only by disk
space, modify screen formats after
data entry, and generate reports
using one keystroke. The program’s
word processor features headers and
footers, automatic page numbering
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WHEN YOU SEE
OUR NEW PRICES,
YOU'LL THINK
WE'VE
GONE SOFT...

INTEGRATED SOFTWARE:

Cont. - Ultra File
PeachText 5000
Perfect Library
Sorcim - Supercalc Il
T/Maker Ill
Visicorp - Visicalc IV
DATA BASE/FILE MANAGEMENT:
Applied Software Tech. - Versa Form
Ashton-Tate - Friday!
Cont. - Filing, Catalog & Mailing
Fox & Geller - Quickcode
|US - Easy Filer
Innovative - T.LM. Il

- Fast Facts
Microlab - Data Factory
Perfect Filer
Super Soft - Personal Data Base
Softw. Pub. - PFS: File

- PFS: Report
Stoneware - DBMaster - Adv.

WORD PROCESSING:

Hayden - Pie Writer

- Pie Speller

- Pie Writer & Speller
IUS - Easy Writer Il System
Mark of the Unicorn - Final Word
Perfect Writer
Perfect Speller
Perfect Writer + Speller
Super Soft - Star-Edit
Softw. Pub. - PFS: Write
Visicorp - Visiword

- Visispell

SPREADSHEET:

|US - Easy Planner
Perfect Calc
Super Soft - Scratch Pad

GRAPHICS:
Fox & Geller - dGraph (for dBase II)
GClI - Graphwriter: Basic; Ext. (ea).
- Both
Innovative - Fast Graphs
Peachtree - Bus Graphics System
Softw. Pub. - PFS: Graph

ACCOUNTING/FINANCIAL:
Cont. - Home Accountant +
Computronics-Versa Ledger Il (GL/CD)
CP82,3,5,6 - Versa AP; AR; Invent.; PR (ea.)
CP80 - Complete System
HS01  Howard Soft - Real Estate Analyzer
HS02 - Tax Preparer-1984
MLO2  Microlab - Tax Manager-1984
PT80  Peachtree - Peach Pak 4 (GL/AP/AR)

LANGUAGES/UTILITIES:

Microsoft - Basic Compiler

- Business Basic Compiler

- Cobol Compiler

- C Compiler
S§802  SSI-DOS Ease -{PC-DOS 2.0 Menues)
SU04  Super Soft - Disk Doctor
Suo1 - C-8086
SuU02 - Fortran

CONTROL DATA DISKETTES:
CD01-2 5%" SS:DD/DS:DD

CALL - 24 HR MC/VISA HOTLINE:
US (except ILL.) 800-621-51 99
lllinois 800-972-5855

or write: Ramware Software Products
Dept. Ad4
49 Carmer Avenue
Belleville, NJ 07109

Send name, address, telephone #, quantity and description of items you
want, and payment as described below. NJ residents add 6% sales tax.
Domestic orders add $3.50 shipping and handling (if order is > $500,
forget the S&H). Foreign order: add 10% S&H., minimum $10.
Payment may be by check, money order, Mastercard or Visa. NO
COD's, please. Allow two to three weeks for personal check to clear. For
MC/Visa orders, send card #, expiration date, bank name, and signa-
ture. There is no surcharge for credit card orders. Prices and items sub-
ject to change.

MS01
MS02
MS03
MS04

)

GHWARE PEOPLE"™

“THE
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swering bonus questions. List price:

$39.95. DesignWare, Inc., 185 Berry
St., Bldg. 3 #158, San Francisco, CA
94107, 800/572-7767, 415/546-1866
in California.

Entertainment

Charles Goren: Learning Bridge
Made Easy

A tutorial bridge program that
teaches hand evaluation, opening
bids, responses and rebids, and other
basics. It requires 64K and one disk
drive. The program provides 100
practice hands that allow players to
bid before discovering the correct an-
swer and its explanation. The tutorial
comes on one disk and includes a
144-page book. List price: $79.95.
CBS Software, One Fawcett Place,
Greenwich, CT 06836,
203/622-2503.

Financial

Bellies ’83

A historical file of all pork bellies fu-
tures contracts traded on the Chi-
cago Mercantile Exchange during
1983. It requires 64K and one disk
drive. Statistics provided for each day
include the open, high, low, and clos-
ing prices; total volume; and total
open interest and interest change.
The file states whether or not a USDA
Hogs and Pigs Report was released
on a given day. List price: disk $125,
hard copy $135. ComFax Financial
Research, P.O. Box 3523, Wichita,
KS 67201.

Graphics

CAD MASTER

A two-dimensional design and draft-
ing program that operates with a
high-level command language, a

mouse, or a digitizing tablet. It re-
quires 256K, an RS-232C serial port,
and the Scion, Hercules, Con-
ographic, or Orchid Technology
graphics board. CAD MASTER fea-
tures auto-dimensioning, volume
generation, selective erase, and user-
defined parts libraries and symbol ta-
bles. The program provides 16 text
sizes, eight line styles, and 11 pattern
fills. CAD MASTER supports several
plotters and dot matrix printers, the
8087 processor, and the Quadscreen
monitor. With one of the above
graphics boards, CAD MASTER
provides 640 by 480 graphics resolu-
tion. You can display 16 colors out of
a possible 4096. List price: $995.
Datagraphic Systems, 7011 Biscayne,
Milford, MI 48042, 313/887-2880.

Integrated Applications

Condor Plus

An integrated package that combines
graphics, communications, and data
base applications. It requires 128K
and two disk drives. The graphics
program, uGRAF, provides typical
business applications, such as bar
graphs and pie charts, without any
additional programming. The com-
munications program, AutoCom,
provides binary and ASCII file trans-
fer, Modem7/Modem16 protocol, un-
attended operation, and terminal
emulation of the DEC VT-100. The
relational data base, Condor 3, al-
lows users to compare multiple files,
merge information from several data
bases, generate reports, and index up
to eight items for reference. List
price: $295. Condor Computer Cor-
poration, 2011 Landings Dr., Moun-
tain View, CA 94043, 415/962-0242.
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Corporate MBA

An updated version of Context MBA
that now includes terminal emula-
tion, keyboard macros, and the abil-
ity to exchange data with other
applications. It requires 320K, an
RS-232C serial port, Technical Anal-
ysis Corporation’s IRMA board, and
two disk drives. Designed for large
corporations, Corporate MBA fea-
tures IBM 327X terminal emulation
and 3270 communications protocols
for direct access to IBM data bases,
including selective data retrieval. The
program can exchange data with
other programs such as WordStar,
VisiCalc, or dBASE 11.

Standard Context MBA applica-
tions include graphics, word process-
ing, and communications. Corporate
MBA can split the screen into four
windows, each running a different
application. A tutorial disk is in-
cluded. List price: $895. Context
Management Systems, 23868
Hawthorne Blvd., Torrance, CA
90505, 213/378-8277.

Jack2
An integrated package that combines
word processing, data base manage-
ment, and spreadsheet and graphics
applications in a windowless format.
It requires 128K and two disk drives.
Jack2 can run several applications si-
multaneously. It manipulates data
with English commands and icons.
Jack2 allows spreadsheet and graph-
ics data to be inserted into text;
changes made to spreadsheets are re-
flected automatically in the corre-
sponding text or graphs.

Jack2 allows data selection by any
criteria and provides three-level, al-

PC World

Microsoft Word
Demo Diskette
when you subscribe
to PC World.
See page 112

for details.

STATEMENT OF OWNERSHIP. MANAGEMENT AND CIRCULATION REQUIRED BY 39 U.S.C. 3685

1. PC World Magazine, Pub. No. 07378939

2. Date of Filing:October 31. 1983 original; January 16. 1984 revision

3. Published monthly except bimonthly in June and December

3A. No. of issues published annually: 14

3B. Annual subscription price: $24.00

4. Known office of publication: 555 De Haro St.. San Francisco. CA 94107

5. Complete mailing address of the headquarters of general business offices of the publisher:

PC WORLD COMMUNICATIONS, INC., 555 De Haro Street, San Francisco, CA 94107

6. The names and address of the publisher, editor and managing editor are:

publisher: PC WORLD COMMUNICATIONS, INC., 555 De Haro Street, San Francisco, CA 94107

editor: Andrew Fluegelman, 555 De Haro Street, San Francisco, CA 94107

managing editor: Harry Miller, 555 De Haro Street, San Francisco, CA 94107
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are listed below:

None

8. There are no known bondholders, mortgagees or other security holders owning or holding 1% or more
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10. Extent and nature of circulation

Actual no. of copies
single issue published
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Average no. of copies
each issue during
preceding 12 months

A. Total no. of copies

(net press run) 204,200 255,000
B. Paid circulation

1. Sales through dealers and carriers

street vendors and counter sales 80,988 109,000
2. Mail subscription 56,958 88.449
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(sum of 10B1 and 10B2) 137.946 197.449

D. Free distribution by mail, carrier or
other means; samples, complimentary,

and other free copies 10.000 7.800
E. Total distribution
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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?

Your data is in danger
without the powerful file recovery
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

Works on ALL
models of IBM

Works with ALL
versions of DOS

Dozens \ Y
of extra functions A ‘

included in the : Y
Norton Utilities ﬁ
* Disk labeling e

* Screen control / \v ! 3 TOP 30
* Sound, timing, file . & SOFTALK
printing and more! { POPULARITY
) WINNER!

You can’t afford
to be without them!

4@ PHONE ORDERS o
@J (213) 399-3948 ._”,“J

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

“An industry standard!”
- NY. PC User's Group

“Nothing short of superb!”
- PC Age

Circle 127 on reader service card

HEROISM IN THE
MODERN AGE

THE ROLE-PLAYING GAME OF TODAY

@ Copyright 1983 Pacific Infotech Corp.

A sophisticated simulation of
modern life and human psychology

Includes: BASIC MODULE —
create and guide characters
through their lives...

PROJECT CONTACT (Scenario #1)
— save the U.S.A. from a mad
scientist and terrorist plot... you
have only 60 hours to complete
your mission...

HEROISM IN THE
MODERN AGE is expandable to
other modules and exciting
scenarios.

At your computer store.

SYSTEM REQUIREMENTS:

IBM PC™ with one double-sided or two single-
sided disk drives, an 80-column monitor,

and 64K RAM (96K for DOS 2.0).

Color graphics/adaptor optional.

*IBM PC is a trademark of

International Business Machines Corp.

A B Al 10850 Wilshire Blvd.,
Suite 800

= Los Angeles, CA 90024
N SN s

Pacific Infotech Corp. (213) 470-7590

o Circle 577 on reader service card
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phabetic, numeric, and ascending
and descending sorts. The size of the
data base is limited only by the stor-
age available, and the program pro-
vides 1024 fields per record. A report
generator and a utility package are
optional. List price: $495, report
generator $250, utility package $125.
Business Solutions, Inc., 60 E. Main
St., Kings Park, NY 11754,
516/269-1120.

Job Specific

SalesCTRL

An integrated program designed for
sales professionals that combines a
word processor, a report generator, a
data base, and an automatic phone
dialing system. It requires 128K and
two disk drives. With SalesCTRL,
users can keep unlimited descriptive
and historical records on each pros-
pect, search the records using eight
criteria including global textual com-
ments, and generate customized re-
ports on a group of prospects. A
“tickler” function stores daily re-
minders of future commitments. The
data base features 15 user-definable
fields with 24 characters per field.
SalesCTRL automatically places calls
to predefined prospects and stores up
to 800 prospects on a double-sided
disk. List price: $299. Computer
Task Group Inc., 800 Delaware Ave.,
Buffalo, NY 14209, 716/882-8000.

Master Legal System/PC

A menu-driven legal management
system with separate modules for
legal, patent, and trademark informa-
tion. It requires 256K, a printer with
132-column capability, and a 10M
hard disk drive. Master Legal System/
PC features help screens; automatic
indexing; user-defined print formats
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and security levels; and records with
space for legal comments regarding
case names, titles, licenses, and re-
lated information. Users can modify
and delete records or merge records
from separate modules. An optional
state or foreign country law table is
available for each module. The table
automatically validates input and
computes correct action due dates
and attorney response dates. With a
color monitor, screen records are dis-
played in color. List price: first mod-
ule $5000, second module $3000,
third module $2000, state and for-
eign country law tables $500 or
$1000. Master Data Center, Inc.,
24700 Northwestern Highway,
Southfield, MI 48075, 313/352-5810.

Spreadsheets

Boss/1-2-3

A supplement to the Boss Financial
Accounting System that allows finan-
cial data to be inserted directly into
Lotus Development’s 1-2-3 spread-
sheets. It requires 128K and two disk
drives. Users select reports such as
budgeting and forecasting from a
menu, and then Boss/1-2-3 creates a
file that is read into a 1-2-3 work-
sheet. The program supports 1-2-3
graphics and includes worksheet tem-
plates. List price: $195. Balcones
Computer Corporation, 5910
Courtyard, Austin, TX 78731,
800/531-5483, 800/252-8184 in
Texas, 512/346-1771.

Word Processing

Spellbinder/Scientific

A scientific word processor that com-
bines all the features of Spellbinder
with the ability to mix text and sci-

PC World

for peace of mind
...iInstead
_of pieces

Why ship and worry!
Ship it complete
Ship it safely

Ship it in a PCase.

e All Aluminum construction

e Splinter proof-fungus proof

e Weather resistant-puncture resistant

e Durable Epoxy/Acrylic finish

e Full interior cushioning

® Meets requirements of Air
Transport Assoc. test #300

e Welded-on, dual carry handles

e | ockable latches

e Exterior shipping document carrier

e Rolling caster base option available

Military “Spec”
quality shipping cases
for computer systems
on the move.

60 Orville Drive
Bohemia, N.Y. 11716
800 231-CASE — 516 567-5800

P@AS Er,“inc.

Circle 312 on reader service card

KEDIT

Mainframe Editing Power (and more!) $95

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. )

B DOS 2 path and subdirectory support

M edit up to 15 files at once

B multiple display windows show you up to 8 files at once

M block move and copy, even between files

B sophisticated string search and change

B wordwrap, paragraph reformatting and justification

B all keys programmable with any combination of over 60 special functions

B DOS directory display

XEDIT Compatibility
XEDIT is IBM’s text editor for the CMS operating system. KEDIT is compatible
with most XEDIT capabilities, including:
M targets B ARBCHAR B RECOVER
B named lines B GETFILE B SORT

KEDIT requires:
IBM PC or XT / DOS 80 column display 128K (some features require 160K)

B SCHANGE

For immediate shipment of KEDIT send check/money order for $95 plus $3 shipping. CT
residents add 7'2% sales tax. For more information call 203/429-8402.

' Demonstration disk available for $10.
'H Mansfield Software Group, Box 532 / Storrs, CT 06268

Circle 23 on reader service card
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- = Over 250,000 mail order customers in 1983

1 NO SALES TAX

: | TO ANY CUSTOMER!

' B

' SOF WARE

1

1

1

1

1

: SAVINGS

: COMPATIBLE

:

; S

. SAVE UP TO $37().00

1

]

i

1 FINANCIAL SPREADSHEETS ACCOUNTING

I qry LIST OUR QTy LIST OUR

: PRICE PRICE

1 — [0 SuperCalc®” — [0 General Ledger

1 SORCIM® $395 $235 Information Unlimited® $595 $315

: O Lotus 1-2.3™ — [0 Accounts Receivable

1 Lotus® 495 315 Information Unlimited® 595 315

1 ____ [J Multiplan™ [0 Accounts Payable

: Microsofte 250 157 Information Unlimited® 595 315

1 — O VisaCalc™IV O Inventory

] VisaCorp™ 250 157 Information Unlimited® 595 315

: [0 Order Entry

1 Information Unlimited® 595 315

1 O Payroll

- Information Unlimited® 745 375

: DATA BASE MANAGEMENT

1 QTY LIST OUR

1 PRICE WORD PROCESSING

| — O dBASEl.(2.4) QTy LIST OUR

1 Ashton-Tate™ $700 $378 PRICE

1 ____ [ EasyFiler™ — [J Wordstar™

: Information Unlimited® 400 228 Micropro® $495 $239

| — O Friday!™ — [0 Wordstar™Professional

1 Ashton-Tate™ 295 195 Micropro® 695 389

I ____ (O Quickcode _ [0 Easy Writer II™ System

: Fox & Geller® 295 195 Information Unlimited® 395 235

1

1

' 8 am-8 pm CST

1

: 800-527-2525 Ext. 22

. CREDIT CARD ORDERS ONLY

: CLIP ENTIRE AD WITH ORDER INDICATED ABOVE

1

1

: NAME TITLE

: COMPANY NAME

| ADDRESS

i oy STATE zIp

1 PHONE( )

: [J CHECK/ MONEY ORDER ENCLOSED Amount $§

l DINERS —

: [J AMERICAN EXPRESS 0 DINER’S CLUB 0O VISA ’%J

1 =i ]
cLus

| O CARTE - O MASTER

i BLANCHE Tcmcorre CARD EXPIRATION DATE

1

I x HEEERERENEEEENER

1 SIGNATURE CARD NUMBER

: ALL ITEMS SUBJECT TO AVAILABILITY. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. ADD $6.99

I FOR SHIPPING WITHIN U.S,, INSURANCE & HANDLING. $9.99 FOR UPS BLUE LABEL. PHONE OR MAIL

I ORDERS ONLY. MAIL ORDERS TO: IMOCO, INC., 2201 PARKSIDE, P.0. BOX 152052, IRVING, TEXAS

: 75015. ALLOW 20 DAYS FOR CHECK CLEARANCE.

[] The following names are tr ks of the fi panies: IBM, of Internati | Busi Machines Corpora-

1 tion; SuperCaIc of Sorcim; Lotus, of Lotus Deve!opmenl Corp.; Multiplan, of Microsoft Corp.; VisaCalc, of VisaCorp;

L] dBASEIl and Friday!, of Ashton-Tate; EasyFiler and EasyWriter, of Information Unlimited Software; Wordstar, of

Micropro International Corp.

\ . .
N Circle 722 on reader service card
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Just Announced

entific symbols on the screen as they
will appear on paper. It requires 64K
and one disk drive. With Spellbinder/
Scientific, users can display and print
complex formulas up to one page in
length, including chemical structural
diagrams with six-member rings. The
program provides 128 scientific and
Greek characters; automatic forma-
tion of square roots, rectangles, inte-
grals, and brackets in user-defined
sizes; and automatic printing of su-
perscripts, subscripts, and exponents
in small characters. List price: com-
plete package $790, separate scien-
tific module $295. Lexisoft, Inc., P.O.
Box 1378, Davis, CA 95617,
916/758-3630.

Miscellaneous

Absolute Reference

A monthly journal for users of Lotus
Development’s 1-2-3, edited by the
authors of Using 1-2-3, Douglas
Cobb and Geoffrey LeBlond. Abso-
lute Reference will provide users with
an ongoing source of information
about 1-2-3, including columns on
the program’s more complex fea-
tures; reviews of available courses,
products, and books; and examples
of business applications for the pro-
gram. Annual subscription (12 issues)
$60. Que Corporation, 7960 Castle-
way Dr., Indianapolis, IN 46250,
317/842-7162.

Datalife Disk Drive Analyzer

A diagnostic program that checks the
performance of disk drives without
requiring their disassembly. The Disk
Drive Analyzer performs a test on
head alignment, disk clamping, read/
write accuracy, and disk speed in less
than 3 minutes. The test provides
good, fair, or poor ratings for each

May 1984
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test area, and recommends which

drive parts need adjustment or repair.

List price: $39.95. Data Encore, 585
N. Mary Ave., Sunnyvale, CA 94086,
408/720-7400.

NetWare

A stand-alone network software
package that works with the Corvus,
3Com, Novell, and Gateway Com-
munications networks. Each work
station requires 64K, one disk drive,
and a network interface. NetWare
provides a file server environment, al-
lowing up to 64 PCs or compatibles
to share up to 150M of hard disk
storage and three printers. The soft-
ware permits users running different
operating systems to view the same
directories, share the same files, and
run off-the-shelf applications pro-
grams without partitioning the
shared disk. NetWare provides se-
curity at user, group, and directory
levels; transaction processing; record
locking; duplicate directory mainte-
nance; and a utility to recover erased
files. Other features include disk and
directory caching and print spooling.
List price: $1495. Novell Inc., 1170
N. Industrial Park Dr., Orem, UT
84057,801/226-8202.

Just Announced uses information
provided by manufacturers. It does
not evaluate products or corroborate
manufacturers’ claims. Send a de-
scription and a photograph of your
new product to Just Announced, PC
World, 555 De Haro St., San Fran-
cisco, CA 94107. =

PC World

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.

entirely menu driven « full documentation

- automatic data compression < optional 8087 support

- user definable passwords required for decryption, not
encryption

Introductory price: $545 i

Digital Signature
5453 S. Woodlawn
Chicago, IL 60615

Requires: IBM PC, 96K RAM, 1 disk drive
(312) 324-6533

(other cryptographic products available)

Circle 540 on reader service card

Printer Frustration?

Forget about reaching for the printer manval or the printer control switches.

Now you can have full control of your printer options directly from
your computer keyboard.

PRINTERFACE™ menu selections and disk file control

capability give you the only powerful and convenient way to
use the features of your printer without having to deal with

complicated control codes or awkward switch settings.

Only those settings
D allowed by your printer will
~—>be accepted by PRINTERFACE.
Selections can be saved on
disk to use with specific reports,
letters, statements or whatever
else you can imagine.
PRINTERFACE is available

for most Computers including:

IBM PC Any PC Compatible
NEC Televideo Victor 9000

Tailored for most dot matrix
printers including:
/ ,,,,,, =% NEC C. ITOH
) J EPSON  GEMINI
_3 ANADEX  TOSHIBA
" OKIDATA  DATAPRODUCTS
e MANNESMANN TALLY

Anadex & Toshiba  $95.00 + $3.00 S/H
All Other Printers $59.00 + $3.00 S/H

Visa, MC or check. Specify computer & printer model number.
Call or write for free information.

Dealer

inquinies invited

Datacon Associates 2210 Wilshire Blvd. Suite 651 « Santa Monica, CA 90403 « (213) 476-1781

Circle 679 on reader service card
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79
694
248
257
701

711
18
24
31
639
699
643
77

272
106
236
133
143
243
468
149
151
605
245
164
254
190
193

603
646
49

392
537
475
169
188

Computers

COMPAQ Computer Corporation, 23
IBM Corporation, 8-9

Panasonic, 189

Seequa Computer Corporation, 174
TAVA, 92

Televideo, 16-17

Texas Instruments, 34

Hardware

Boards

American Datacom, 276

AST Research Inc., IFC, 1
Bizcomp, 72-73

Central Point Software, Inc., 250
Dilog PC Products, 286-87
Everex, 66, 74

Falcon Technology, Inc., 51
Hercules Computer Technology, 26
IDEAssociates, 269

Intelligent Technologies, 114-15
Microcom Inc., 82-83
Microlog Inc., 230-31

Orchid Technology, 227

PC+ Products Inc., 324-BC
Persyst Inc., 80-81

Profit Systems, 62

Quadram Corporation, 10-11
Qubie’ Distributing, 168-69
Qubie Distributing, 68-69
Rixon Inc., 279

Santa Clara Systems, 100-1

STB Systems, Inc., 65

Tecmar Inc., PCjr,BC

Ven-Tel Inc, 210

Storage Devices

ACI Computer Corporation, 181
Control Data Corporation, 38

Corvus Systems, 24

Curtis Manufacturing Company, 164
Great Lakes Computer Peripherals, 201
Micro-Design, 280

Micro Tech Exports, 285

Sigma Designs, Inc., 234

Tallgrass Technologies Corporation, 18
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Number

296
606
726

344
685

84
627

727
319
285
707

666
221
688
190

50

118
717

645
31
700

Monitors

Princeton Graphic Systems, 138
Sakata USA Corporation, 214
Taxan Corporation, 259

Printers, Plotters, and Typewriter Interfaces
Dataproducts, 46

DataSouth Computer Corporation, 14
Epson America, Inc., 64

IBM Instruments, 270

Intek Manufacturing Company, 314
Juki America, 213

Qume, 108-9

Roland Corporation, 260

Star Micronics, Inc., 70

Toshiba America, Inc., 79

Tseng Laboratories, 233

Communications

Avatar Technology, 255

Hayes Microcomputer Products, Inc., 20-21
Prometheus Products, International, 98
Tecmar, Inc., 52-53

Misc.

Applied Creative Technology, 235
Cuesta Systems, Inc., 160
Microsoft Corporation, 2-3, 48-49
MicroWare, 188

Ziyad, Inc., 252

Systems Software

Operating Systems
Mark Williams Company, 147

Utilities

Applied Creative Technology Inc., 235
Axel Johnson Corporation (Stemmos), 146
Central Point Software, 200

Consumer’s Software, 307
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679
71
74

708

661

713

573

127

163

173

410
698

406

62
408
100

118

658
642
611
321
672

684
202
401
532

647
448
704

Datacon Associates, 236
Fox & Geller, 236

Funk Software, 271

H.F. Computing Services, Inc., 283
Key 1 Software, 140
Microcosm Research, 142
Micro Focus, 215

Peter Norton Utilities, 304
RTCS Corporation, 320
SoftCraft Inc., 119
SoftCraft, Inc., 157
SoftStyle, Inc., 278
Writing Consultants, 282

Languages

Computer Innovations, Inc., 282
Digital Research, 136-37

Manx Software Systems, 207

MBP Software Systems Technology, 203

Microsoft Corporation, 261
MicroWare, Inc., 188

Applications Software

General Business

Alpha Software Corp., 15
Concentric Data Systems, 35
Earth Data Corporation, 275
Fastware, Inc., 202

Pacific Data Systems, 190
Reston Publishing Co., Inc., 63
Scitor Corporation, 158

Financial & Spreadsheets

Accountants Microsystems, Inc., 237

Best Programs, 99

Business Division, The, 281
Future’s Group, 285

Lake Avenue Software, 141
Micro-Tax, 29

Rocky Mountain Software Systems, 247

Timberline Software, 33
Via Computer, Inc, 144
Zylab, 284

PC World

Reader
Service

Number

370

354
218
557

91
93
23

399
695
165
528
396

612

623
278
142
526

596
62
309
71
332
506

436
233
301

Job & Industry Specific
Alphanetics, 165

Data Management

Computer Distributor, Inc., 283
G.M.S. Systems, Inc., 226
Mainstreet Software, 175
Walonick Associates, 284

Word Processing/Text Editing
Leading Edge Products, Inc., PCjr,2
Lifetree Software, Inc., 170
Mansfield Software Group, 305
Microsoft Corporation, 2-3, 48-49
Palantir, Inc., 150

Rocky Mountain Software Systems, 143

Satellite Software International, 232
Select Information Systems, 268
Softword Systems, 254

Mailing Lists
ICA Systems, Inc., 282

Communications
Lindbergh Systems, 251
Microstuf, 116

Persoft Inc., 159
Software Link, Inc., 198

Graphics

Autodesk, Inc., 171

Digital Research, 36-37
Enertronics Research, Inc., 97
Fox & Geller, Inc., 236
MICROGRAFX, 312

Sam Wilson & Associates/Banner, 284

Integrated Systems

Cosmos, 118

MDBS/Consumer Products, 208-9
Software Solutions, 258

309
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370

246
512
421
635
593
672
720

715
625
657

370
377
308

721
276
714
634
578
101
351
576
312
310

362
664
604
540
644
682

62

Educational, Personal,

Entertainment & Misc. Software

Educational

Alphanetics, 165

American Training International, 5
Brady Company, 135-36
FlipTrack Learning Systems, 317
Harcourt Brace Jovanovich, 285
Living Videotext, 117

MA Systems Inc., 318

Reston Computer Group, 71
Thoughtware, 162-63

Personal

Bristol Software, 285

Howard Software Services, 47
Meca, 111

Entertainment

Alphanetics

Pacific Infotech Corp., 304
subLOGIC Corporation, 22

General

Accessories

American Tourister, 145

Borg Industries, 285
Contemporary ComputerWear, 283
Covers Unlimited, 282

Creative Computer Products, 262
Maxell, 120-21

MC/N, Inc., PCjr,27, 225
National Computer Ribbons, 315
Pacific Exchanges, 284

PCase, Inc., 305

3M Data Recording, 253

Services

Compuserve, 110

Computer Technology Center, 283
Decision Data Computer Corporation, 319
Digital Signature, 307

I/O Ware, Inc., 211

Menlo Corporation, 266-67

Books, Catalogs, and Periodicals
Digital Research, 136-37
Microsoft Press, 191

310

Reader
Service
Number

460 PC Network, 212
672 Reston Computer Group, 71
Software Digest, 93-96
706  Wayne Green Publications Group, 113

Events
137 PCExpo, 148-49

Mail Order
716  Almanac Computer Supply Co., 284
205 Applied Computer Products, Inc., 172-73
273 Compumail, 285
420  Computer Mail Order, 248-49
488  Connecticut Information Services, 274
554  Conroy La Pointe/Computer Exchange,
166-67
718  Data Base Company, 284
58 Diamond Software Supply Co., 196-97
Disk World!, 320, 284-85
Diskette Connection, 283
214 800 Software, 263
722 Imoco Inc., 306
712 jr Connection, PCjr,23
MC-P Applications, 321
108  Micro Flash Computer Systems, 204
386 Micro Management Systems, Inc., 278
112 Micromart, 322-23
619  Micro Match, 264
552 Micro Storehouse, 316
351 National Computer Products, 315
681  Oryx Systems, 256-57
136 PC Connection, 176-79
242 PC Link Corp., 272
626 PC Pipeline, 284
603  PC Software Interest Group,
Preview Publishing, 44-45
586 Ramware Software Products, 302
380 Rogue River Software, 280
690 S.G.C,, 277
705 Team Computer Products, 301

The Product Index is published as a service to our adver-
tisers and may be discontinued at the publisher’s discretion.
Every reasonable effort is made to categorize advertisers
correctly. If a listing should be changed, please write us at
PC World, 555 De Haro Street, San Francisco, CA 94107,
5o that we have the opportunity to change it.
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MDBS/Consumer Products, 208-9
Meca, 111

Menlo Corp., 266-67

Microcom, Inc., 82-83
Microcosm Research, 142
Micro-Design, 280

Micro Flash Computer Systems, 204
Micro Focus, 215
MICROGRAFX, 31

Microlog, Inc., 230-31

Micro Management Systems, Inc., 278
Micro Mart, 322-23

Micro Match, 264

Microstuf, 116

Microsoft, 2-3, 48-49, 60-61, 261
Microsoft Press, 191

Micro Storehouse, 316
Micro-Tax, 29

Micro Tech Exports, 285
MicroWare, Inc., 188

National Computer Products, 315
Orchid Technology, 227

Oryx Systems, 256-57

Pacific Data Systems Inc., 190
Pacific Exchanges, 284

Pacific Infotech Corporation, 304
Palantir, 150

Panasonic, 189

PCase, 305

PC Connection, 176-79

PCExpo, 148-49

PC Link Corp., 272

PC Network, 212

PC Pipeline, 284

PC+ Products Inc., 324-BC

PC Software Interest Group, 284
Persoft Inc., 159

Persyst, Inc., 80-81

Peter Norton Utilities, 304
Preview Publishing, 44-45
Princeton Graphic Systems, 138
Profit Systems, 62

Prometheus Products, International, 98
Quadram Corporation, 10-11
Qubie’ Distributing, 168-69
Qubie’ Distributing, 68-69
Qume, 108-9

Ramware Software Products, 302
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380
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164
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169
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526
301
396
319
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308
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726
705
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310
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285
707
405
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706
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717
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Reston Computer Group, 25, 63, 71
Rixon, Inc., 279

Rocky Mountain Software Systems, 247
Rocky Mountain Software Systems, 143
Rogue River Software, 280

Roland Corp., 260

RTCS Corporation, 320

Sakata USA Corporation, 214

Sam Wilson & Associates/Banner, 284
Santa Clara Systems Inc., 100-1
Satellite Software International, 232
Scitor Corporation, 158

Seequa Computer Corp., 174

Select Information Systems, 268
SiG.C,, 277

Sigma Designs, Inc., 234

SoftCraft Inc., 119

SoftCraft, Inc., 157

SoftStyle, Inc., 278

Software Digest, 93-96

Software Link, Inc., 198

Software Solutions, Inc., 258
Softword Systems, 254

Star Micronics, Inc., 70

STB Systems, Inc., 65

subLOGIC Corporation, 22

Tallgrass Technologies Corporation, 18
TAVA, 92

Taxan Corporation, 259

Team Computer Products, 301
Tecmar Inc., 52-53, PCjr,BC
Televideo, 16-17

Texas Instruments, 34

Thoughtware Corporation, 162-63
3M Data Recording, 253

Timberline Software, 33

Toshiba America, Inc., 79

Tseng Laboratories, 233

U.S. Robotics, 50

Ven-Tel Inc., 210

Via Computer, Inc., 144

Walonick Associates, 284

Wayne Green Publications Group, 113
Writing Consultants, 282

Ziyad, Inc., 252

Zylab, 284
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NEC spinwriter® + THE INTEGRATOR=
INTELLIGENT PRINTERS

® The Fastest Letter-Quality Printers in
the World!

¢ Unequalled Flexibility in Hardware
and Software Interfacing!

e Designed for use with IBM Serial or
Parallel Interfaces!

e Reliability Plus...

SELLUM Adds Proprietary Firmware
to Reliable NEC Printers

® 16K or 48K Spooling Buffer

® Advanced Logic Seeking

e Switch Selectable Protocols

® Universal Hardware Interfacing

¢ Switch Selectable Baud Rate to 19,000 Baud
® Full Function Front Panel

® Auto Reprint

e Full 90 Day Warranty

SELLUM’s Intelligent Letter-Quality Printers Provide
ALL-IN-ONE Compatibility, Reliability, and Serviceability.

¢ [ntelligent buffering eliminates wasted ® No special protocols or software needed

space, maximizes throughput e State of the Art for industrial standards
® Perfect for office automation—eliminates ¢ n\ational service available

the need for additional peripherals—No

external boxes necessary

SAVE $500 SAVE $800

SELLUM N-35 SELLUM N-77

voo. 92495.00 Was .... $3295.00
Now ... 1995.00 Now ... 2495.00

* NOW IN STOCK * OVER 3 YEARS FIELD EXPERIENCE

CALL NOW! (408) 946-9041

N 780 Charcot Ave. San Jose, CA 95131

“Integration for Tomorrow’s Technology”
Circle 84 on reader service card
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Meet LeeMcFadden, your

personal guide
to theIBM PC

Lee's carefully 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, at your own pace, on your
own computer—Ilike 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.

Opera

Guide tOr'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—friends, family,
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.

O YES. Please rush me the courses I've checked above. |
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,. Illinois

customers add 5.5% sales tax.)
O Charge my credit card:

Other tested
“how to” courses
from FlipTrack:
Computer Operation

O Applei//€e ciissiian $57.00
O Apple Il Plus ....... $57.00
O Applefilficvsvis s ons $110.00
O 1BM PCecasvisrning $57.00
O IBM XT wonsevini s35 05 $75.00

Word Processing
0O WordStar .......... $57.00
0O WordStar &
MailMerge......... $75.00
O AppleWriter........ $57.00
0O EasyWriter II....... $57.00
Spreadsheets
O VisiCale .........u. $75.00
O SuperCalc ......... §75.00
O Multiplan.......... $75.00
O Lotus 1-2-3 ........ $75.00
Operating Systems
O CPIM s mswns o iw $60.00
O 'CP/M:86c.s:5s00s0w 56 $75.00

FlipTrack Learning Systems acknowledges the
trademarks above as belonging to the
companies whose products they describe.

BM PC

f!!g!l'ack‘

Outside USA. add $10 per unit.

Circle 512 on reader service card

0O VISA 0O MasterCard Dept. PW-E
No. Expjres 999 Main, Suite 200
Glen Ellyn, IL 60137
NamE (312) 790-1117
Address
City State Zip
Signature

FlipTrack Learning
Systems is a division of
Mosaic Media. Inc.















| MEANS SERIOUS BUSINESS AT A

o dlSk drlves
TANDON TM 100285555 §915 % HT. DISK DRIVES or s $199

CALLFOR QUANTITYPRICING '« v v v v oo v ns SOUTH'S LARGEST SUPPLY®DEALER INQUIRIES INVITED .

networking/protocol conversion

PCnetPlus, Turbo 186 s ORCHID ~ "SNA & BISYNC PRODUCTS
ELAN gggl\%{% Sleﬂgg POWERFUL LOCAL AREA NETWORK B 3789;75251 3274

IRMA  réeiaces 5276 wrw vcs [IRMALINE Multilink Sipmns v Toa oums Termints af 1w e

SR ITEKggr?v%[r]tscg-gr?geéétg0ﬁgne2MG9UMSuIti~user system hard disks
BLUE LYNX 5251 &

Emul
. . Hard Disk W/Streamer Tape
[ ] r ’ n ter s ' S Y S G E N Faster Streaming & Formating
than TALLGRASS. 10&20 MEGIF
AMDEK PLOTTERS c3i:.*"" ™" .. CALL! ] TECMAR 5o a s i oo CALL!

Houst. Inst. Plotters & Digitizer . CALL! DAVONG 10 MEGF 5.2, % e 81505

DOT MATRIX Streamer Tape Back Up
EPSON FXB0 & 1001w ... Best Pricel  3T50CN IMAGE wisaiir ... GALL
EPSON RXBUT Or F/T """" BeSt Prlcel 105935me n!l?VeAuto Bgtnﬂlujns VSOEtaExirnal Power Supply. + « . . CALLI

E*ﬁ%ﬁ 'F\,ﬂrﬁ\]vfgi%?“““ ------ o Q’:;C;Q multifunction boards

Prism Color [ Sisissss = . §1495  AST SixPaki-fiiumiadl. . Best Pricel
OKIDATA 92&393 o poms 160:: Best Price! ﬁg :‘lﬂggpﬁp'gSvg;gbgﬁaregt ST geSt I’;’!CE{
OKIDATA ML84uargs ... ... Best Price! MBK ATl oo BESEEGE
OKIDATA 241 0Pacemark(350 0l v s Best PI'ICE! QUADBUARD New Version 64.-384K . . . . 8279/8569
DIABLO P38(400’ ............ BeSt PTICEI TECMAR CAPTA|N64384K ........... 8269

TOSHIBA P-1350.s0,1s0001. ... Best Price! SEATTLE RAM + 3 5 tresoocter . . . . . $199
GEMINI 1UX & 15X ....... 3295/3425 TALL TREESWKJ-RAMWIJetDvix}e ............ 8649

Tl 85524me ST + 5ot sk’ e« Best Price! PROFIT Systemsﬁiﬁ‘pﬁ&m . 3299/3600
NEC P2 &P Best Pricel  BABY BLUE IIEamrrzsess "Bost pricel
LETTER QUALITY QUADLINK &fivmersititee oo $399

NEC SPlNWRlTERSzoso,3550&7730 Best Price! MAYNARDFIoppy&HardDiskConlroIIerCards .. Best Price!
DIABLO 620, 650 630¢cs. . ..o ..n ... Best Price! '

CATOH tmenio STyt o 97 aphic cards

QUME S s T Best Pricel  HERCULES!tasets ... 9350
BROTHER HR15 & HR25...$499/8775 PLANTRONICS Color + witso e, . . %ALL!
e GRAPHICS Master tm s tooe - .. $499
LQ Feeders i 3550 & 0700 Starwrer . . OAVE! QUADCOLOR I & Il........... CALL!

i Paradise Sys. saeirmtera . . ... ... CALL!
ramChI L s A M D E K M Xl C:Iur "G:;huéslh:on:)chruma Parallel 8459

Printer Port/8 Pages Storage/Halo « « + « « « 4«

64K RAMCHIPS ............. 855/8160 Multlgraph 132 Col in Mono WiGraphics 720h x 350y CALL'

(64K-9 ChiplUpgrade Kit (192K-27 ChiplUpgrade Kit Color Graphics to 640h x 400v/Par. Ports « « « « 4
CALL FOR QUOTE ON QUANTITY CHIP PURCHASES IBM is a registered trademark of International Business Machines




DISCOUNT CORPORATE BUYERS WELCOME

| VisiOn rimosmmes  CALL!

MICROSOFT COMPILERS.......... CALL!
DIGITAL RESEARCH COMPILERS . CALL!
Lattice C-Compilenis asise =" ... CALL!
KEY Il 1-2-3ormmiotoner. ... $159
MultiPlanwerososr . ..o ovovo o 8169
SuperCale I sueorsrpcs otows <o+ .. .. $239
T.K. Solver Wi asc v - ..o CALL!
Norton UtilitieSams. ............... .. $59
CROSSTALK XVlwicrostst « oo CALL!
SMARTCOM Hypes. . ..o $109
ProKey 3.0meesot . .o $95

Spreadsheet, 3-D Graphics, Word Processor

0 pen Accesst Manager & Bammunigations 1 Cne Pkg; » CALL!
FINANCIER Weesonsiseris .. oonv .. $119
Dow Jonesw Analyzer/Mkt Manager .+ + . . . 3249/821 9
PFS wite, e, Report, Graph, Sotions, Access + + o v+ Ea. At 899

BPI Systems raomasisiens seres. -« . ... CALL!
IUS AR. A.P.,GL.L., Inventory, Order Entry, Payroll . . . . . . . v . 3299
Peachtree Accounting............. CALL!
StatPac wadsed st 5r5s s . . o CALL!

HAYES SMARTMODEM 1200+ « + « v v v v v v v v v s CALLI
HAYESSMARTMODEM 300 sss mamwessvwmmwiss wu 8209
HAYESIZOUB New Plug In Modem Card« + « v« v v v v v v v CALL'
RIXON 1200-4800 BAUD * IBM PC Compatible + v« v v v v v s CALLI

| monitors

PGS-MAX 12 mecace350mr5500 . . . Best Price!
PGS SR-128 Wi o™ Best Price!
PGS HX 12H|ResSQODmHGB ......... Best Price!
GUADCHRUMEHiHesRGB ......... Best Price!
AMDEK Color H+.................. $399
AMDEK Color V2000 ... .. Best Price!
AMDEK 300A/300G:....... $149/$139
AMDEK 310 AR e o i groenscreen . « . . . . . $185

software

R:base 4000 e sasenonee. - ... .. ... $329
Knowledge Man i st e .. ... $295
VOLKSWRITER DELUXE........... CALL!

‘Microsoft Wordwwmase. . ............. CALL!

SuperWritersamsws. spie & Mimerger. . . . . . CALL!
MultiMate whes Spelling Checker « « v v v v v v v v v s 8295
WORDPLUS-PCsgeithece pos waimerge-- - . . . .. CALL!
EHSY Writer 1l us With Speller & Mailer + « « « v« . . . 8219
Peach Text 5000.................. $205
PCITAX CUT P . oo $175
dBase Wusontoe . oo oo $399
FRIDAY! ssmonrate o oo $195
QUICKCODE/dGraph/dUtil .......... CALL!
Frieze GraphiCSsUeen Dump Utility That Works! « + « . . . 355
Chart-Master/Sign-Master.. . ... ... CALL!
AutoCAD i¥viects trgnems £ oo oo CALL!
SideWaYS mens rimauts + v 349
Copyll PC................. $35

miscellaneous

Keytronics 515 impoes . ............ CALL!
COLBY Keyboard & ™ ... $228
MOUSES) Wouss Sysioms . & % e $209
CURTIS Keboad Exension i, Moniar Exensincatie - . . GALL!
M I C R 0 FAZE R (8K-128K) Stack Spooler . . . . Starting At 81 39

BACK UP Power Supply oo 425 waus .. CALL!
ISOBAR G ey St Ptorea Vo bttt 909

TECHNOLOGY CORPORATE CAMPUS
3159 Campus Drive ® Norcross, GA 30071

For Information 1-404-449-8089
Technical Support  1-404-446-3836

Circle 112 on reader service card
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