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REMark

often told by the publishers to buy
the program again or are put on hold
when they telephone. Eventually they
may decide not to bother complain-
ing. The next year the same program
may be sold without the bugs, which
means that everyone burt the cus-
tomer who had early faith in the
product gets to use a trouble-free
package.

No customer should ever be made
to feel that others have been treated
more generously. Software publishers

Software publishers
create a sense of be-
trayal in customers by
not keeping them up-
to-date.

worry that their work will be il-
legally copied, yet they create a sense
of betrayal in customers by not keep-
ing them up-to-date. A dissatisfied
customer may be tempted to copy a
friend’s new version of the program,
a practice that software publishers
concerned with copy protection do
not want to encourage.

The word customer used to mean
the same thing as consumer, except
that customer implied that it was the

consumer’s “custom’ to buy regularly

from a certain vendor. Clearly, this
customary relationship continued be-
cause the vendor made it worthwhile
for the customer to return.

One way to establish a customary
relationship between software pub-
lishers and customers is to structure
software vending so that it uses the
subscription process. Such a method
would ensure that people be able to

get a copy of the most current ver-
sion of a program for a nominal fee.
To get updates they would return the
disk with the original label on it to
the publisher. As long as the disk ar-
rived accompanied by a prepaid, self-
addressed mailer, the publisher could
copy the latest version of the pro-
gram onto it, put it in the mailer, and
drop it in the mailbox. Documenta-
tion could be made available to cus-
tomers for a fee with proof of
purchase. The overhead to implement
this method wouldn’t have to be
great and could be factored into the
publisher’s business plan.

The personal computer software
industry has not yet recognized soft-
ware development as a complex,
evolving process that requires close
interaction between users and pro-
grammers. Products that evolve grad-
ually are usually durable because
their complexity results from a care-
fully woven series of decisions based
on user experiences and technologi-
cal progress. Such a process is never
really finished.

[ expect that in a short time we
will see less of the software publisher
who puts a product on the market,
pockets the money, and tells the cus-
tomer to take a hike. As the industry
matures, we will see more of the kind
of publisher who provides a way for
customers to benefit from the most
updated version of a software invest-
ment. Over the long haul, satisfied
customers are a better advertisement
than fancy packaging. £

Nelson Johnson is the author of a
three-dimensional computer-aided
design program called MicroCAD.
His special interest is combining ar-
chitectural and civil engineering with
personal computer technology.
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Now there’s one three-way printer

that fully equals the word processing,

data and graphics capacity of your
IBM PC: Toshiba’s P1350.

But the P1350 is more than com-
patible with PC hardware. It will
print programs like Lotus 1-2-3 data
processing and graphics output with
remarkable character definition*

For even more flexibility, the
Toshiba P1350 with Qume SPRINT 5
emulation handles all popular word
processing programs. Under software
command, the P1350 will print high-
speeddrafts orswitchtoletter-quality
text and graphics.

The innovation behind this three-
in-one flexibility is Toshiba’s print
head. Pin diameter has been reduced
to just eight mils. And the number of

¥

Nothing

pins in the priﬁt head -
has been increased to 24. ‘

The result is a superior 360 by 180

dot-per-inch density pattern in the
text mode. Instead of spinning your
wheels at 40 cps, the P1350 produces
letter-quality printing at 100 cps. In
its draft mode, Toshiba’s P1350 can
accelerate up to 192 cps.

When it comes to graphics, the
P1350really showsits stuff. Whatever
your computer displays, Toshiba’s
P1350 prints.With astonishingly

clear definition. And extra-fine repro-

duction that can only come from a
print head capable of 200 million
impressions and exclusive 180 by 180

dot-per-inch graphics density pattern.

In Touch with Tomorrow

TOSHIBA

shows off
our i BMPC
oshiba’s P1350

Then, if that’s not

enough to pique your
) interest, the P1350 also

features three different fonts.Variable
pitch. Subscripts, superscripts and
underlining without the need of a
second pass.A super-reliable optional
sheet feeder. And more.

So show off your IBM. Or any other
personal computer.With the superior
quality and flexibility of Toshiba’s
spectacular P1350 printer.

Distributors on the adjacent list
make it easy to find the P1350. Or
get more information by calling toll-
free, 1-800-457-7777.

*IBM PC to P1350 graphics utilizes PaperScreen and color/

rraphics adapter. IBM PC is a Trademark of International
usiness Machines. Lotusand 1-2.3 are Trademarks of Lotus
Development Corporation.  ©1983 Toshiba America, Inc.

For further information, contact: Information Systems Division, TOSHIBA AMERICA, INC., 2441 Michelle Drive, Tustin, CA 92680. Telex 183-812.
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YOUR IBM
PERSONAL COMPUTER
3 ABOUT 10 BEGOME MORE
POWERFUL THAN YOU EVER
DREAMED POSSIBLE.

Boston's Bayside Exposition Center.

Morrissey Blvd. (Exit 17).

Southeast Expressway, South Boston.
-

ent was once scheduled for Saturday- Monday, October 8-10.)

TUES

(Note these are the new Show days. The ev

PC '83is the largest gathering of PC-compatible products
ever held on the East Coast. You'll find under one roof more
than 500 exhibits of software for business, professional,
home, personal and education applications; plug-in cards for
memory expansion, telecommunications, speech and many
other functions; hundreds of peripherals, including printers,
networking systems and innovative new storage devices; plus

dozens of publications, books and invaluable support services.

So if you do anything with the IBM Personal Computer or if
you're considering buying one, be sure to put PC ‘83 in your
calendar right away. Your PC will certainly appreciate it.

ADMISSION PRICES

One-day Exhibits ticket  $10.
Three-Day Exhibits Ticket  $25.

ADDITIONAL INFORMATION

To receive more information about attending or exhibiting at
PC '83 call or write Northeast Expositions, Inc., 822 Boylston
Street, Chestnut Hill, Mass. 02167. Tel: 800-841-7000 or
617-739-2000 (within Massachusetts).

IBM is a registered trademark of International Business Machines Corp.

Produced by Northeast Expositions, Inc., nationwide producers of the National Computer Shows, Applefest, CP/M '83, and Softcon.

PG ‘83/BOSTON TICKET ORDER FORM

(] Enclosed is my payment for NAME_

Three-Day Exhibits ticket(s) auantity

at $25 each, which admits the MP

attendee to the Show on Tuesday, L

Wednesday and Thursday ADDRESS -
[ Enclosed is mg{)a¥mem for

One-Day Exhibits Ticket(s) “quantity CITY .

at$10 each.

TELEPHONE ( )

S STATE A | S
EXT.

Mail to National Computer Shows/PC '83. 822 Boylston Street. Chestnut Hill, Mass. 02167. Checks only. No charge cards.
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Small Is Beautiful

OK, enough is enough. Ever since
BYTE magazine became so obese
several years ago, it has been fashion-
able for computer magazines to look
as if vou'd need a forklift to maneu-
ver them about. This “fatter is bet-
ter” mentality would be fine if the
quality of the contents marched the
quantity of pages. In PC World's

first few issues, it looked as if this
would be the case. However, I've just
finished reading Volume 1, Number 3
and have reached the conclusion that
iU’s abour time to put the magazine
on a diet.

I mean, it's enough to read David
Bunnell’s page, which, to be honest,
reads like the same column month
after month, but he is the Publisher
and all, and anyway we can always
skip that part. But then we're con-
fronted with Martine Boot's
REMark all about her kids and her
garbage disposal. Do we really need
this information to continue our PC
cducation? Then there's the FOR-
TRAN article (*Going to Bat with
FORTRAN™), but some people still
use FORTRAN, I guess, so that's all
right. But then David Sudnow has to
tell us all about his grand experiences
with BASIC's SOUND command and
the trauma he underwent debugging
a simple FOR statement (“First De-
bugging”). For God’s sake, don’t tell
him about BASIC's PLAY command
or you'll have a dissertation on your
hands. (He really needs to stick to
piano playing.) After Sudnow comes
a wordfind puzzle composed of
BASIC's reserved words (“BASIC
Boggler™)...valuable information
indeed.

Don’t get me wrong, Number 3
was loaded with great information

about hard disk backup, the FORTH

language, communications packages,
cte. | just think it was a little over-
loaded with articles that we, the
readers, would have been just as
happy without. Don't get yourselt in
the situation that the “other maga-
zine™ is in, where the thing is so large
that it is actually uncomfortable to
read at times. (What “other maga-
zine,” you ask? Hint: THIS_MAGS =
“PCWORLD": OTHER__MAGS
LEFTS(THIS__MAGS,2) )

Some of the best and most infor-
mative computer magazines on the
stands are also some of the thinnest
(albeit, terribly unfashionable). Fol-
low their lead: keep up the good
work but get rid of the excess, and
you'll have an excellent magazine on
vour hands.

Michael C. Mitchell

Sunmyvale, California

ANSWERS = “DISAGREE":

FATTER = 0:BETTER =1:IF FATTER <>
BETTER THEN ANSWERS =
RIGHTS(ANSWERS,5)— F.d.

The Missing Librarian
This note concerns the case of the
missing librarian. It is a puzzling tale.
The librarian should have been on its
post. In fact, reputable parties are be-
having as if there were a librarian.
Unfortunately, there is no doubt that
the librarian is missing! The question
is, has the librarian failed to make an
appearance because of someone’s
knavery? Or was it just stupidity?
The librarian I have sought in vain
is not a person dispensing books.
Rather it is a program without which
it is very dithcult to make full use of
a compiler. It is a program thar as-

sembles compiled subroutines into a
library that can be used by the
linker to assemble the execution ver-
sion of a program.

A word of explanation may be
order. An advantage of such lan-
guages as FORTRAN is that one can
write real subroutines. These are

n

quite different from the pseudo-sub-
routines available in BASIC. A real
subroutine is one that can be written
without much regard tor the calling
program. As long as the caller knows
the exact calling sequence, there is no
need to assure that variable names do
not conflict with names in the main
program or that statement numbers
in the subroutine do not duplicate
statement numbers in the main
program.

These subroutines are usually writ-
ten as independent packets of code
that are compiled separately into ob-
ject modules. Any good programmer
soon assembles a large collection of
such subroutines. When a new pro-
gram Is written, subroutine calls are
inserted where needed. The new pro-
gram is compiled into relocatable ob-
ject code, but, of course, the
program cannot be used until it has
been linked by a Link program. The
process requires that you specify all
the OBJ modules of the subroutines
into one well-ordered fle, ready for
submission to the Link program.

One would assume that such a hi-
brarian would be available tor the
IBM PC as part of PC-DOS. After
all, IBM, Microsoft, Supersoft, and
many others scll compilers. The cost
of garden variety compilers is about
$500. The vendors know all abour li-
braries. In fact, they supply one or
more libraries with their compilers,
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so they must have some means for
preparing libraries. But for the user
there is no publicly available
librarian!

Why is the librarian missing? It is
not because there is no need for one.
The IBM PC-DOS manual (version
1.10) tells you in great detail (see
pages 5-12 and 5-13) how to present
libraries to the Link program. When
I called my (usually helpful) dealer,
he called IBM’s hot line and was told
that the answer is in the compiler
manual. But this is simply not true. [
have searched the manuals of all the
compilers (BASIC, Pascal, and FOR-
TRAN) currently available from
[BM; there is absolutely no mention
of a librarian. So much for the IBM
hot line.

On further investigation I found
that Microsoft has actually written a
librarian. It is called MS-LIB, and it
will accomplish the task. However,
for some reason IBM has chosen not
to include MS-LIB in PC-DOS. Fur-
thermore, the only way one can pur-
chase MS-LIB from Microsoft is by
purchasing the C Compiler. The Mi-
crosoft hot line person was quite
apologetic when she relayed this in-
formation. She admitted that it does
not make much sense, but she said,
“It was a marketing-management
decision.”

If one were to be uncharitable, one
might think it a trifle fraudulent to
sell $500 compilers that cannot be
fully used for lack of a critical ele-
ment. But it is also possible that
rather than knavery, we are witness-
ing foolishness. Whoever decided to
include a cassette port in the PC may
have been sufficiently steeped in the
toy mentality of the early micro-
processors, or perhaps so committed
to BASIC thar the needs of serious
users were not considered.

26

In any event, those out there who
do need the librarian, perhaps if we
all scream together either IBM will
decide to rescue the librarian, or else
Microsoft will unbundle the librarian
from C and let us get it. For either
love or for money, give us a librarian.

Emanuel Donchin

Champaign, lllinois

Cache/Q Correction
We were quite pleased to see our
product Cache/Q mentioned in your
recent article “Torture Testing
dBASE II” (PCW, Vol. 1, No. 3). We
would like to take this opportunity
to point out an inaccuracy in one of
the technical specifics: Cache/Q buff-
ers sectors accessed, not the whole
track. At the same time, the user can
determine buffer size and can buffer
files according to file extension,
name, drive, or directories.

Mike Weiskopf

Corporate Communications

Director, Techne

Lafayette, California

Dismantling COMPAQ

Thanks for your detailed review of
the COMPAQ computer (“Travels
with COMPAQ,” PCW, Vol. 1, No.
2). I recently bought one and am
very happy with it; however, [ would
probably still be trying to get the
cover off if it hadn’t been for the ex-

planation and pictures in your article.

Unfortunately, installing an 8087
chip requires practically dismantling
the whole computer. Oh well. Please
keep up the good work in PC World.
[ find your articles very helpful.

Ray Duncan

Los Angeles, California

Word Challenge

Thank you for such a favorable re-
view of Word Challenge (“For Game
Gourmets,” PCW, Vol. 1, No. 5).
Regarding the problems Mr. Cook
described:

We have already dealt with the
problem of the small letters in the
grid. Since April we have shipped
only versions that use capital letters.

As for the game going back to its
default values after each match, this
will be changed in a future release.

There seems to be a misunder-
standing concerning the Embedded
Words option. During standard play
if you type strainers, you reccive
credit for only that word. However,
with the option set to Suffix, you re-
ceive credit for strain, strainer, and
strainers. With the option set to All,
you receive credit for rain, train,
trainer, trainers, strain, strainer, and
strainers. This is an option that most
people appreciate because it saves
typing.

Chengi Jimmy Kuo

Author, Word Challenge

Proximity Devices Corp.

Ft. Lauderdale, Florida

Business and Pleasure
I sincerely hope that your magazine
will not act upon the letter from the
Florida businessman (Michael
Truffer) in PCW, Vol. 1, No. 3. The
PC is not just a business tool; it can
also be used for education, entertain-
ment, and communications.

Mike Kelleher

Ann Arbor, Michigan

Letters should be mailed to Letters,
PC World, 555 De Haro St., San
Francisco, CA 94107, or sent elec-
tronically to CompuServe 74055,415
or Source STE90S.
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= State of the Art

Speech

Let’s examine speech itself. Speech is sound produced by
people that transmits information about such things as
the physical environment or our mental and physical ac-
tivities. There is no limit to the number of things you can
say in any one human language, and there is variation
within a language—each person who speaks English, for
example, has a particular voice, an individual style of
speaking, and a distinct way of writing.

Examining the sounds of a language, we find that
the sound pattern of any language has regular variations
that its speakers may not be conscious of. Phoneme is the
term linguists use to refer to a set of sounds that func-
tion as one unit in a given language. For example, the
English phoneme ¢ is composed of four sounds. In top,
the ¢ is followed by a puff of air strong enough to blow
out a match held a couple of inches from the lips; in
stop, however, no such puff of breath follows the ¢. In
pot the breath is stopped and the consonant is not even
released. In betting, when said at a conversational speed,
the ¢ is sounded as a quick d; the word is actually pro-
nounced just like the word bedding said at the same
speed. Phonemes have no connection with spelling. To,
too, and two, for example, are composed of the same
phonemes.

Computereyes is a trodemark of Coere Corporation
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In physical terms, when speech sounds are made the
vocal tract creates and changes cavities in which certain
frequencies resonate. These frequencies may be produced
by the vocal cords or by air moving through constric-
tions, as in the s sound. We are usually unaware of each
resonance, or formant, in the words we speak. Two reso-
nances may be sounded by flicking a finger against your
cheek and against your throat just above the Adam’s ap-
ple. It is best to try this while shaping your mouth to say
vowels but not actually saying them. The formants ap-
pear as dark bands on a graph called a speech spectro-
gram (sec Figure 1).

The human voice produces many formants, but only
four of them are essential to understanding English. The
other formants are heard as the qualities that give voices
individuality. Because cach vocal tract is unique, a per-
son’s individual formant pattern can be analyzed and
used in the same way as fingerprints.

Computers and Speech

Speech products for microcomputers perform one or
more of the following functions: storage, which includes
recording and playing back speech; synthesis, which is
the creation of speech; and automatic speech recogni-
tion. Often speech-product manufacturers label speech
storage as synthesis because speech storage involves anal-
ysis, storage, and synthesis. You should examine prod-

IBM is a regsstered frademark of infermationol Business Machines Corp.
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ucts carefully and note what they really do before
buying.

Speech storage devices work like very sophisticated
tape recorders, the important difference being that
speech storage devices enable you to program stored
words together to create a variety of messages. For ex-
ample, if you want an alert to be announced when any

[t takes 64,000 bits of memory to
store 1 second of speech.

one of ten boilers is overheating, you need to record only

is overheating,”
and the numbers one through ten. The program for this
application would select the appropriate number, de-

12 phrases: “attention, boiler number,” **

pending on the signal received by the computer from the

boilers, and insert the number between the first two
phrases. You may enjoy thinking up a dozen phrases rel-
evant to your applications and seeing the variety of mes-
sages you can come up with by combining them. An
example of a speech storage product is Supertalker 11, by
Mountain Computer, Inc. (see PCW, Vol. 1, No. 4 for a
review).

Other important applications of speech storage in-
clude sending verbal memos (voice mail), leaving verbal
messages (voice store and forward), sending verbal mes-
sages via telecommunications (vocoding), and recording
verbal commentaries about written material.

Time-Domain Synthesis
There are two popular ways for computers to store
speech: time-domain synthesis and frequency-domain
synthesis. With the time-domain synthesis process, the
waveform of a signal coming from a microphone or tele-
phone is analyzed (see Figure 2). In the simplest form of
this method, called pulse code modulation (PCM), the
strength of the signal (the amplitude of the waveform) is
sampled at regular intervals, and numbers representing
the signal strengths are stored in sequence. The conver-
sion to numbers is carried out by an analog-to-digital
converter, which acts somewhat like a modem. To play
the word or phrase back, the signal is reconstituted by
retricving the numbers in sequence from memory and
sending out a signal whose strength corresponds to the
numbers that have been retrieved. Usually, the transition
from numbers to a continuous wave is made by a sepa-
rate hardware device, a digital-to-analog converter.

The number of samples taken during time-domain
analysis must be twice as great as the highest frequency
of the speech signal to avoid losing information about

- COMPUTEREYES.

Now you can give your computer eyes. Eyes for faster, more
_ accurate dafa input without using a keyboard.

Computereyes is the error-reducing high-speed input
peripheral for entering data. From order enfry fo accounting to

. the factory floor fo shipping & receiving.
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" host computer and terminal system with one sweep across
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speaker in the case of speaker-verification systems, which
match only the voice of a particular speaker to the tem-
plate. Templates are also entered by the speaker in
speaker-dependent systems, which recognize the voice of

the original speaker and possibly those of other speakers.

The vocabulary of speaker-verification and speaker-de-
pendent systems is limited only by the memory of the

computer. In the case in which a match is to be made to
a template regardless of the individual speaker (speaker-
independent systems), the templates are usually entered
by the manufacturer and the vocabulary is quite limited.

The actions that can be executed given a successful
match of speech signal to template are unlimited and
may range from dimming the lights in a room to activat-
ing a file to make more vocabulary available. Theoret-
ically it would be possible to link an utterance to a

Talking Technology

The following is a list of speech products available
for the IBM PC. The products are of three types:
speech storage, phonetic synthesizers, and speech-
recognition. Many of these products are versatile
and will surprise you with their wide variety of
applications.

ComNet

A telephone interface that enables you to phone a
computer and leave or retrieve messages and re-
quest specific information. List price: $1695 to
$2995. Tecmar, 23600 Mercantile Rd., Cleveland,
OH 44122, 216/349-0600.

Heuristics 7000

A speech recognition unit that has a capacity of 64
words or phrases that can last up to 3 seconds
each. The system is expandable to 128 words. It of-
fers 99 percent speech recognition and requires an
asynchronous port. List price: $3000. Heuristics,
1285 Hammerwood Ave., Sunnyvale, CA 94086,
408/738-8532.

Intex Talker

A phoneme-based speech synthesizer that has 64
inflection levels. It includes a 6K text-to-speech al-
gorithm, phoneme access, and spelling output
modes. It comes with an expandable 750-character
buffer, adjustable baud rate, and asynchronous and
parallel connectors. The system requires an
asynchronous port. List price: $295; $25 cach for
optional loudspeaker, 2700-character buffer, or
user-programmable memory board with a directly
accessible 6502 microprocessor. Intex Micro Sys-
tems Corporation, 775 W. Big Beaver Rd. #1717,
Troy, M1 48084, 313/540-7601.

Key Tronic Voice Input Device

A board that integrates voice recognition as part of
the keyboard output. It recognizes approximately
100 phrases and includes a keyboard, a micro-
phone, and a mouse. It requires one disk drive. List
price: $1200. Key Tronic, P.O. Box 14687,
Spokane, WA 99214, 509/928-8000.

Parle PC

A synthesizer that has an unlimited user-defined
vocabulary and synthesizes foreign words. It in-
cludes an amplifier and a speaker. The system
stores 1 second of speech in 10 bytes and enables
the synchronization of external events with speech
output. List price: $199. GM Enterprises, 485 E.
Granville Ave., Roselle, 1L 60172, 312/893-1171.

Speech 1000

A board that stores more than 6 minutes of speech
(approximately 540 words). It requires an
asynchronous port. List price: $1200, $2500 boxed
with power supply, $3.50 per word from stock list,
$50 per word custom stored. Speech Plus, 461 N.
Bernardo Ave., Mountain View, CA 94043,
415/964-7023.

Speech Master

A board that combines phonetic synthesis and un-
limited vocabulary with limited-vocabulary, high-
quality speech. The product uses two chip types
and is bus connected. An amplifier is included in
the system. List price: $395. Tecmar, 23600 Mer-
cantile Rd., Cleveland, OH 44122, 216/349-0600.

46

October 1983



BASIC keyword, a letter of the alphabet, or a punctua-
tion mark, enabling a computer to be programmed ver-
bally. This capability is becoming available. Supersoft’s
Voicedrive, for example, enables the Scratchpad spread-
sheet to be operated verbally. Each command, however,
has to be entered by the user in training sessions before
Voicedrive can be used. Each stretch of speech entered is
linked to a single command in the Scratchpad command
set.

Supertalker 11

A board that enables you to include spoken mes-
sages in your programs. It uses delta modulation
storage and offers four sampling rates. Supertalker
I requires 64K and one disk drive and includes
32K ROM. List price: $565. Mountain Computer
Inc., 300 El Pueblo Rd., Scotts Valley, CA 95066,
408/438-6650.

Tecmar Voice Recognition

A board that has user-dependent voice recognition
and a capacity of 100 words, expandable to 200.
The system achieves 98 percent accuracy and al-
lows the computer to respond to voice input. A mi-
crophone is required for system operation. List
price: $995. Tecmar, 23600 Mercantile Rd., Cleve-
land, OH 44122, 216/349-0600

Voice-Alive

A board that stores up to 37 seconds of speech or
24 seconds of higher-quality speech. It can hold up
to 16 messages of varying length. Messages are re-
corded by the manufacturer. List price: $1900.
Data-Voice, 2 N. La Salle St. #1900, Chicago, IL
60620, 312/327-8488.

Voicedrive

A board that allows you to operate the ScratchPad
spreadsheet program verbally. It requires 128K.
List price: $495, $995 with a Tecmar Voice Recog-
nition board. Supersoft, P.O. Box 1628, Cham-
paign, IL 61820, 217/359-2112.

PC World

What speech technology means for you is that you
can make your computer speak right now. Talk to your
personal computer, or have it talk to you and your
friends. Speech technology will add a new dimension to
your computing. Let your imagination run wild, and
keep your ears open. £

Henry Polard is a linguistics and speech consultant in the
San Francisco Bay Area.

Votan V-8000

A system consisting of an IBM PC, speech soft-
ware, and a speech development unit. It recognizes
255 utterances, and voice commands can trigger an
additional library of words to be recognized. One
training session is required per word. Voice re-
sponse and voice store-and-forward capabilities are
included. List price: $9000. Votan, 4487 Technol-
ogy Dr., Fremont, CA 94538, 415/490-7600.

Votrax Personal Speech System

A phonetic synthesizer that has a 95 percent accu-
rate text-to-speech algorithm. It has adjustable fre-
quencies, amplitude levels, and inflections. The
system can produce simultaneous speech and
sound or music, and features eight user alarms and
a 3500-character buffer. List price: $395. Votrax,
500 Stephenson Hwy., Troy MI 48084,
800/521-1350, 313/588-0341 in Michigan.

Votrax Type’n Talk

A synthesizer with a text-to-speech algorithm that
achieves 65 to 70 percent speech production ac-
curacy and has phoneme access. It includes a 750-
character input buffer. List price: $249. Votrax,
500 Stephenson Hwy., Troy, MI 48084,
800/521-1350, 313/588-0341 in Michigan.

Vynet 1000

A telephone-line interface that features program-
mable speech output. It answers phone calls and
detects touch-tone signals. The product has a vo-
cabulary of 300 words, and customized versions
are available. List price: $295 for interactive inter-
face, $1490 for voice module. Vynet Corporation,
2405 Qume Dr., San Jose, CA 95131, 408/370-
0555.
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Plug In a Processor

Sritek’s MicroCards can take the place of the 8088
microprocessor and turn the PC into a far more

powerful computer.

Steven Cook

There was much disappointment
among computer aficionados when
IBM announced that its Personal
Computer would use the Intel 8088
microprocessor, for while the 8088 is
a perfectly adequate device, it lacks
pizzazz. Comparing the technical
specifications of the 8088 to those of
more advanced microprocessors is
like comparing the handling charac-
teristics of a Ford and a Ferrari.

IBM has a long history
of building Ford-like
computers, machines

that do a job without
frills.

Of course, IBM’s choice of the
8088 was a wise and nor altogether
unexpected decision. IBM has a long
history of building Ford-like comput-
ers, machines that do a job without
frills. Nevertheless, many industry
pundits had secret hopes that the PC
would blaze new trails in the lands of
personal computing. Maybe next
time.

One company, however, has not
been content to wait. The company is
Sritek, Inc. of Cleveland, and its

wn
o))

product is the VersaCard, a 256K
memory expansion card with a twist
(see Figure 1). The VersaCard is de-
signed as a foundation for a Micro-
Card (Figure 2), an optional circuit
card that includes a microprocessor
and other chips needed to connect it
to the VersaCard. Sritek intends to
provide MicroCards for all of the
most technically sophisticated
MICroprocessors.

When plugged into the PC, the
MicroCard takes control, but that
does not mean that the PC’s 8088
will go to waste. Sritek has designed
the VersaCard system to obtain max-
imum performance from the PC.
Using a technique called co-process-
ing, the PC’s 8088 microprocessor is
put to use controlling input and out-
put operations between the Micro-
Card and peripherals such as the disk
drives and printer while the Micro-
Card simultancously performs other
tasks.

The VersaCard is designed so that
a system can be upgraded to use a
new microprocessor by simply
changing the MicroCard. An op-
tional RAM Module (Figure 3) can
be added to the VersaCard to raise
the total memory on the board to
512K, and additional RAM can be

added externally. This modular de-

sign means that keeping up with ad-
vances in computer technology will
be easy and inexpensive.

Some MicroCards have additional
co-processors for floating-point arith-
metic, a time-consuming task that is
best done by special math processing
chips such as the Intel 8087. These
cards give a PC blazing speed, the
kind that attracts the attention of the
Ferrari crowd.

But there is more. The VersaCard
comes with software that increases
the amount of information a PC can
process in a given period of time.
Called FastCache, the software stores
blocks of disk data in memory so
that they will be readily available for
processing. Also available are an op-
tional program to cache frequently
used disk data such as the disk direc-
tory tracks, and a program to emu-
late a disk in memory.

A unique feature of the VersaCard
is hardware thart protects the memory
used by FastCache and similar pro-
grams. Hardware protection ensures
that data stored in memory cannot
be accidentally destroyed by runaway
programs.

68000 Features

One of the most popular high-per-
formance microprocessors currently
available is the Motorola 68000. The
68000 is a 32-bit microprocessor that
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High Performance

IBM PC-to-Host
Coax-Connection

WITH THE

SUPERIOR PRICE/PERFORMANCE
PCOX provides an extremely efficient,
cost effective means to access full-
screen host applications from the IBM

PC. PCOX provides high performance,

high speed access through the IBM
PC DMA.

COAX INTERFACE PROVIDES
EXACT 3278/79 EMULATION

The PCOX package integrates both
hardware and software and is easily
aftached via coaxial cable to your
controller. PCOX hardware creates
exact emulation for models 3278/2-3-4
and 3279/2A-3A.

FILE TRANSFER CAPABILITY

The software includes a file transfer
utility, providing for menu-selected file
transfers between the IBM PC and the
host computer system.

INTELLIGENT WORK STATION

By connecting your IBM PC to the host
with PCOX, the PC can be used as a
fully functional, intelligent work station
providing the user with more distri-
buted computing power than ever
before available.
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Special Delivery Software

With teledistribution you may never have to leave
your computer to buy software again.

Lisa B. Stahr

At one time the only way to get a
computer program was either to buy
it bound in a plastic sandwich bag at
a computer show or to write it your-
selt. Since then software has un-
zipped the Zip-Lock on its plastic
prison and proliferated shamelessly in
an unsuspecting world. To many com-
puter users, today’s plethora of pro-
grams personalizes personal
computing; to others it offers a multi-
tude of program choices when only
one is desired. Whether users like it or
not, having so many program choices
means infinite computing possi-
bilities.

In 1986 computer users are ex-
pected to reach a $4 billion software-
buying frenzy, market researchers
say. Today software creators and sell-
ers, in a frenzy themselves at the
thought of such sales, are looking for
ways to make their products more
widely available to these future
buyers.

Mail order houses already sell
about half the software that personal
computer users buy today. These
houses are so successful that some re-
tail store owners who can’t stock as
many programs as mail order houses
refuse to sell computer magazines
that run mail order advertisements.

In the race to provide the most
software choices to the most end
users, mail order houses, because of

PC World

their low prices, are in a strong posi-
tion. Burt other factors must be con-
sidered, including service and
support.

Software-only stores, based on the
same concept as record stores, keep a
large stock of programs for a variety
of personal computers. Unlike mail
order houses, however, software-only
stores provide their customers with a
“try before you buy” service. Before
purchasing a program, users can try
it out on any of the store’s many
demonstration computers. What's
more, software-only stores offer
buyers a place to return to if they
have problems with the program, an
extra that mail order houses can’t
offer.

Each sales channel has its own ad-
vantages; mail order houses save the
user money, while software-only
stores offer prepurchase demonstra-
tions. But while these two battle it
out for software sales supremacy, a
unique method of selling software is
gaining popularity. The method is
teledistribution of software, which in
the coming age of communications
could become a formidable contender
in the software sales campaign. If the
idea catches on, computer users may

never visit another software store or
write to another mail order house
again.

A handful of teledistribution, or
teledelivery, companies are already
downloading software right into
users’ computers using cable broad-
casts, FM subchannels, and telephone
lines. To these users teledistribution

‘Cable companies are
fragmented, so the au-
dience coverage isn’t
universal like it is with
telephone lines.’

is the most convenient, efficient, and
inexpensive software sales channel
around.

Telephone Software Connection,
Inc. (TSC) in Torrance, California,
has been delivering programs over
the phone to Apple II users for four
years. With this two-way commu-
nication, a customer calls TSC any-
time, day or night, via modem. The
answering TSC computer sends the
caller a greeting that appears on his
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or her computer screen. If the caller
already has an account with TSC, he
supplies his name and password. If
the caller is new to TSC’s services, he
receives an explanation of the sys-
tem, and his credit information is
collected.

Once the caller’s credit is deter-
mined or the password verified, a cat-
alog of available programs, including
free demonstration versions, is dis-
played. To purchase a program the
caller selects the item from a list, and
the TSC computer transmits the soft-
ware to the caller’s computer, which
saves the new program to disk. Once
the transaction is complete and the
caller disconnects, the TSC computer
records the call to a system log and
generates a credit card transaction.
The caller is not charged for initia-
tion or connection time, but only for
the program purchased.

Telephone Transmissions

TSC uses leased telephone lines for
transmission, according to President
Ed Magnin, “because they go every-
where.” With phone lines, Magnin
says, TSC can also run a cyclic
redundancy check that indicates
problems, backs up, and makes cor-
rections during transmission. “After
every 256 characters, which is about
every 8 seconds, 2 more characters
are sent to do the check,” Magnin ex-
plains. The frequency of the check
makes it easy to catch and correct any
errors that may occur.

TSC, which has downloaded Apple
software to Saudi Arabia, Venezuela,
Hong Kong, Australia, and Europe,
is going to tackle the IBM PC in the
near future. “The techniques we've
developed for transmitting to the Ap-
ple will work with the PC,” Magnin
says, “and we've got a stable of soft-
ware for the Apple that could be eas-
ily converted.” To enter the PC

70

market Magnin will work with PC
experts to write TSC’s commu-
nications software for the Hayes
Smartmodem, the Ventel board, and
other IBM PC modems.

Games
Although only a few companies such
as TSC are teledistributing applica-
tions software over phone lines, other
companies may soon increase the
competition. Control Video Corp.
(CVC) of McLean, Virginia, has
opened a teledistribution service
called GameLine. An Atari VCS
2600 owner can buy a CVC receiver,
called a Master Module, for $59.95
at a local video game retail store,
plug it into the Atari’s cartridge slot,
and enter his personal identification
number. Once the system accepts the
ID number, a command screen ap-
pears with game numbers on it (such
as Frogger-05). Once a player selects
a game number, the Master Module,
which has brought the preceding
screens up from its memory, auto-
matically dials CVC. The game is
downloaded in 20 seconds via the
2000 baud modem inside the Master
Module. The player is charged for
each game played, and because most
of CVC's customers are kids, each
player has a weekly credit limit to
keep the game time in check.
William von Meister, who founded
CVC after starting The Source with
Jack Taub, entered the games market
because of the “12 to 15 million
video game systems out there.” Al-
ready von Meister’s company has
sold more than 250,000 Master
Modules. “But a Master Module can
be made to plug into a PC just as
casily as into the Atari VCS,” von
Meister adds. In fact, a CVC Master
Module for all personal computers
will be announced at the January
1984 Consumer Electronics Show.
Similar to CVC, Source Telecom-
puting Corp., also in McLean, offers
a teledistribution service called Tex-
net. Up to now the service has been
available to Texas Instruments 99-4A
owners, although it will open up to

other users within the next year. Tex-
net, which is free to users except for
hourly connect charges to The
Source, enables users to upload or
download user-programmed and
contributed software to or from their
TI computers. “Teledelivery is a very
popular area,” says The Source’s
manager of public relations, Nancy
Beckman. Texnet, introduced about
18 months ago, has 1000 users out of
35,000 Source subscribers.

Not to be outdone by the competi-
tion, CompuServe of Columbus,
Ohio, The Source’s electronic net-

Teledistributing soft-
ware to retailers may
keep them from
floundering.

work rival, is also teledistributing
software to its subscribers. “We have
an area on CompuServe called The
Software Exchange that allows our
customers to purchase software from
us and to download it into their com-
puters over the telephone lines,” says
Editorial Director Richard Baker.
“We have over 100 programs on The
Software Exchange,” including edu-
cational, word processing, and
financial programs. Like other tele-
distribution channels, purchases are
billed to subscribers’ credit card ac-
counts. The Software Exchange,
which has been in operation for three
years, offers programs ranging in
price from under $10 to $1000.

On Your FM Dial

Of all methods of downloading soft-
ware, ordinary telephone lines are the
most popular. Yet another McLean
firm, INC Telecommunications, finds
leasing telephone lines too cost-pro-
hibitive for teledistribution. “Dis-
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garbled data, which could render the
transmitted program useless, Dull
says that the home receivers will be
“smart” so that they can make cor-
rections when errors occur. Errors
also can be checked at the INC trans-
mitter; errors where long strings of
bits are lost will be uncorrectable,
but Dull thinks that those incidents
will be as rare as getting a bad disk.

Data Broadcasting

Downloading software via FM sub-
carriers is not the only one-way com-
munications method available; in
Toronto, Canada, TCP Business Sys-
tems is using cable broadcasts to send
electronic messages and download
software to personal computers.
“This will probably be one of the
better ways to distribute software

in the future,” predicts Murray
Desnoyer, president of the new com-
pany. Desnoyer predicts that once the
computer industry moves into large-
scale integrated circuit design, the
cost of a board that plugs into the PC
to receive the video signal will drop to
about $400 or $500.

Although TCP is now involved pri-
marily in electronic messaging, its
data broadcasting service uses a tele-
vision signal to deliver software also.
Desnoyer envisions teledistribution
customers setting up their home
video cassette recorders (VCRs) to
record the video signal when it is
sent, probably during the off hours
of midnight to 6 a.m., and then load-
ing it back into their computers from
the VCRs when they’re ready to use
it. The programs they receive, how-
ever, will be encrypted so that only
part of the program is available to
demonstrate what the package can
do.

“The user will need to call up a
local clearinghouse to have the
program billed to his credit card ac-
count,” Desnoyer explains. Once
billed, customers are given a series of
numbers to type into their computers

to unlock the remainder of the soft-
ware. Although the technology is
available to do this downloading to-
day, the cost is too high to stir much
user interest.

The Drawbacks

One-way teledistribution, whether
via FM subcarriers or data broad-
casts, may be cheaper for mass trans-
missions than telephone lines, but
opponents claim that the service is
fraught with problems. Vendors
“never can check if the software’s
been received,” complains von Meis-
ter of CVC. INC’s Dull says, “Burt [
don’t see that as a problem, because
customers will contact you if the
transmission is garbled and then you
can resend it.”

And for cable companies, TSC’s
Ed Magnin offers a dismal prognosis
as well: “Cable companies are frag-
mented in areas and some serve dif-
ferent socioeconomic classes, so the
audience coverage isn't universal like
it is with telephone lines.” In addi-
tion, Magnin points out that one-
way subscribers will be frustrated by
having to set up their computers for
the exact time of the FM transmis-
sion or cable broadcasts.

Another problem FM transmission
opponents cite is software piracy. Ac-
cording to Dull, however, piracy is
not as much a worry as his rivals
think. “Data would be difficult to pi-
rate because it’s encoded. You'd need
INC’s special receiver, which has a
demodulator inside it, to decode the
data.” Using a personal computer to
decode the data would also be im-
possible, Dull says, because the 9600
bits per second transmission rate is
too fast for those machines.

The Long Arm of the Law

While Dull may be able to defend the
use of one-way transmissions, his
company and other one-way broad-
casters may eventually have to defend
themselves in court as well.

In August 1971 a United States pa-
tent covering the concept of distribut-
Ing computer programming via one-
way broadcast communications was
issued to Washington University in
St. Louis, Missouri. As Dull points
out, the patent is “pretty broad,” yet
the institution is being contacted for
licensing agreements by companies
interested in developing one-way
broadcast communications for com-
puter programs. INC hasn’t had any
problems with the patent yet, accord-
ing to Dull, nor has TCP, which is
under the jurisdiction of the patent
even though it’s in Canada.

Software Vending Machines

While those involved in teledistribut-
ing software argue the relative mer-
its of each method, the program
authors, sellers, and users may be
asking whether the idea of tele-
distribution is a good one. Software
retailers, who have a lot to lose if tele-
distribution catches on, are under-
standably against the entire concept;
teledistribution companies are split on
what to do about the retailers they
may replace.

According to Magnin at TSC, re-
tailers are already “losing ground
fast.” He suggests that they might get
back into the game with a software
vending machine connected to a tele-
distribution system. “A customer
without a modem could go to the
dealer, view a selection list of avail-
able programs, and even get a dem-
onstration on the software vending
machine,” Magnin explains. “When
the customer is ready to make a pur-
chase, the dealer could initiate the
sale with a special card or key or
whatever.” One drawback to the
vending machine concept, Magnin,
admits, is that it would be expensive
to implement.

Von Meister agrees that tele-
distributing software to retailers may
keep them from floundering under
the new teledistribution system. “You
could limit the programs companies
send to just games and sample pro-
grams,” von Meister suggests. “ You
just can’t put the retailers out of busi-
ness.”

October 1983


























http:Comput1Kt.nd



















Summer Sports

Yes, even computer junkies take time
away from the keyboard, as this re-
port from PC World staffer Katie
Seger reveals.

The yet-unnamed PC World soft-
ball team (the PCBs?) defeated its
cross-bay rival, computer book pub-
lisher Sybex, in a close 15-14 summer
battle. The Sybex team fought back
from an 8-1 third inning deficit to
take a 14-11 lead in the top of the 9th
inning. But PC World, sending its
heavy hitters to the plate, chalked up
four runs to win the game in the last
half of the inning. (It’s just possible
that PC World was aided in the win
by the fact that the game’s umpire
was Seger herself, who was sidelined
with a bum knee.)

Good Licks

A California ice cream maker may be
the first to offer a computer age fla-
vor. Old Uncle Gaylord’s ice cream
parlors in Silicon Valley have been
scooping plenty of Computer Chip.
This new concoction is apple-fla-
vored ice cream with chocolate chips.
Maybe we could get them to make a
blue-and-white striped cone to give
IBM equal time.

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.

PC World

dBASE ar‘ ! ABASE
WINDOW ~¢¥’ DQOOR

PRODUCTS FOR THE FUTURE—
AVAILABLE NOW!

dBASE WINDOW is a full-fledged dBASE Il Application Generator.
Working from your design, dBASE WINDOW generates and runs record
keeping applications of all kinds, quickly and effectively. Just draw your
input screen and report formats and dBASE WINDOW will create your
application for you.

dBASE DOOR is a new product for those who only require the report
generating capability of dBASE WINDOW. dBASE DOOR can be used
with existing dBASE |l command files and databases, providing the
most powerful report generation available for dBASE Il. If you own
QUICKCODE or AUTOCODE, you need dBASE DOOR!

dBASE WINDOW and dBASE DOOR have the unique capability to build
upon a relation between two independent databases. Here's how:

Job Records

EMPLOYEE | DEPARTMENT

NAME | "WUMBER | NUMBER

ADDRESS | FIRST NAME ILAST

Personal Records L

Any two databases can be linked by a common field. In this example,
the field ‘last name’ establishes a relationship between the personal
records file and the job records file. Using dBASE WINDOW or dBASE
DOOR, you may now print reports which contain data from both
databases!

Compare the features of dBASE WINDOW with any program generator:
¢ Any number of databases may be present in an application
* Up to five indexes per database
¢ Real time interactive queries
¢ Built-in powerful free-form report generator,
also available separately as dBASE DOOR
¢ Uses two databases in one report
e Easy to add custom code when necessary to meet
special needs.

Requirements: CPIM® and dBASE Il 2.3B; CP/M-86® or PC-DOS and
dBASE 11 2.3D. Disk space required for dBASE WINDOW: 400K or more.

dBASE WINDOW is $249, dBASE DOOR is $149, either manual only $20
(manual price will be credited toward future purchase of program).

Iyioc

Tylog Systems, Inc., 9805 S.W. 152 Terrace,
Dept.pw. Miami, Florida 33157 (305) 253-5942
To Order: Call today or send check, full name and
address, telephone number and disk format.
Credit card buyers send card number and expira-
tion date. We accept COD, VISA, Mastercard and
prepaid mail orders. Add $5.00 shipping except
for prepaid mail order for program. Florida
residents add 5% sales tax.

dBASE Il is a trademark of Ashton Tate. CP/M* and CP/M-86" are
registered trademarks of Digital Research, Inc. Quickcode and
Autocode are trademarks of Fox & Geller and Stemmos Ltd.
Dealer and Distributor inquiries invited.
MasterCard and Visa accepted.
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€ Review: Graphics

Computer-Aided

Design

Davis Straub

The market for drawing processors in 1983 has many
similarities to the early battles betiween manufacturers of
dedicated word processors and software firms providing
generic word processing packages for a variety of micro-
computers. Firms that are currently selling dedicated
computer-aided design and drafting (CADD) systems for
minicomputers are about to discover that they have a
high-powered, low-end contender in the IBM PC. Com-
pared to the minicomputer systems, the PC provides
fewer CADD capabilities, but its lower price means
widespread affordability.

The IBM PC is the new design standard for other
microcomputers. A few farsighted CADD software man-
ufacturers are taking advantage of the PC’s higher level
of standardization in graphics hardware as well as the
advances in memory it offers. The three drawing pro-
cessors reviewed here demonstrate the PC’s impressive
new role in computer-aided design.

Drawing processors will change the working styles
of designers and draftspersons in the areas of architec-
ture and civil, mechanical, electrical, and electronic en-
gineering. lllustrators and artists will use drawing
processors to develop flow charts, organizational dia-
grams, and other line drawings. In the near future, furni-
ture manufacturers and model makers will show their
creations in color and three dimensions on inexpensive
computers in their clients’ offices.

The primary uses of drawing processors are the
creation, editing, and plotting of line drawings. Using
color and filled-in solid figures allows for a wider range
of expression. In some cases, numerical data can be plot-
ted, though not as easily as with business graphics pack-
ages. Three-dimensional drawing processors allow
perspective viewing of a designer’s creation.
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History Repeats Itself

The first word processing computers in the carly 1970s
were dedicated minicomputers with multiple users tied to
one processor. Costs for such systems ranged from
$100,000 to $300,000. Computer technology at that
time was not ready to provide stand-alone single-user,
single-processor systems. The current generation of
CADD systems almost universally uses minicomputer
hardware. The high cost of the hardware for these sys-
tems has limited their acceptance and thereby increased
the software costs per unit delivered. These high initial
costs have forced CADD manufacturers to add extensive
capabilities to their software to improve marketability,
further driving up the costs.

As was the case with word processing technology,
the advent of the 8-bit microprocessor allowed some
CADD manufacturers to develop lower priced ($80,000
to $100,000) dedicated single-user systems. But today
you can choose from a few CADD programs running on
16-bit computers for $1000 or less. The cost of the pe-
ripherals required to enter and produce hard copy of the
drawings brings the incremental cost above your existing
PC to somewhere between $1000 and $32,000.

In a field that has seen few technological advances,
the use of drawing processors on 16-bit machines will
lead to an explosion in computer use similar to the suc-
cess of word processing programs running on microcom-
puters. One study has predicted that 40,000 drafts-
persons will be out of work by the year 2000. On the
other hand, some experienced people in the field of high-
priced CADD systems believe that the way drafting work
is done will change, but many people will still be needed
to use the new tools.

October 1983











http:customii.ed










The location of the cursor on the MicroCAD dis-
play screen is always specified by its X,Y,Z coordinates
relative to the center of the screen. MicroCAD provides
either plan view or elevation view of a three-dimensional
object on a two-dimensional screen. In plan view (as in a
floor plan) you view the object as though from above.
The Y-axis is vertical and positive up from the center of
the screen, and the X-axis is horizontal and positive to
the right of the center of the screen. The Z-axis appears
to come straight toward the viewer.

In elevation view, in which the object appears as if
you were standing in front of it, the Z-axis is vertical, the
X-axis is still horizontal and positive to the right of the
center of the screen, and the Y-axis points into the plane
of the screen, or away from the viewer. You can move
the cursor about in cither the X,Y plane or the X,Z
plane using the cursor keys or the light pen, or you can
locate the cursor at an absolute point by directly entering
its X,Y,Z coordinates.

To draw a cube using MicroCAD, you first draw a
square in one X,Y plane using the cursor keys, and the
period and slash keys. You then change the Z-axis to the

length of one side of the square and draw an identical
square. The next step is to flip to the elevation view
(press <F2>) and draw lines connecting the eight cor-
ners of the two squares.

Plan and elevation are isometric, not perspective,
views of an object. This means that points on the object
that are farther away appear to have the same dimen-
sions as closer objects. To get a perspective view (how an
object would look if viewed from a particular reference
point a given distance away), you would locate the cursor
at a given point and press the perspective key, <F3>.

Boilerplating a Drawing

If drawing processors only provided easy erasing and re-
drawing of lines, they would still be a major advance
over the existing pencil-and-paper technology for draft-
ing and sketching. In fact, CADD systems also have a
number of other capabilities such as the ability to create,
store, and retrieve components or entities that can be
used repeatedly in a drawing. This is known as boiler-
plating. (See Table 2 for a comparison of boilerplating

Feature AutoCAD

The Drawing Processor MicroCAD

Applications 2-D architectural drafting;
2-D electrical circuit, me-
chanical, & interior design;
2-D line art; 2-D flow dia-
grams & organizational

charts

3-D architectural and interior
drawing, modeling, & design

2-D architectural drafting:
2-D electrical circuit, me-
chanical, & interior design;
2-D line art; 2-D flow dia-
grams & organizational
charts

Boilerplating a drawing Line, circle, are, trace”,

Line, circle, arc, curve?, 3-D objects®

components

(creating, storing, & re- solid* ellipses™

trieving predefined compo-

nents)

Placing, rotating, & scaling  Yes Yes Yes

Cutting and pasting To move a component,
identify it with one adja-

cent point

To move a component, Can join 3-D objects
draw a box around it; can
move directly any portion

of a drawing*

Appended lines automati-
cally stretched when mov-
ing a component within a
defined window

Rubber banding

Option to automatically Can join 3-D objects
stretch all appended hnes
when moving a compo-

nent”

Adding text to a drawing User chooses height of text

(contines)

User defines size, slant, as- Two labeling modes
pect ratio, angle, & place-

ment of text

Table 2: Features comparison for AutoCAD, The Drawing Processor, and MicroCAD

PC World
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Feature

AutoCAD

The Drawing Processor

MicroCAD

Multi-layered drawings Yes

(2-D function)

Define line types

No, but can overlay objects

Reports distance between
points, dimensions for any
closed polygon

Reports end point locations;
need calculator to figure dis-
tance between points

Dimensions Reports distance berween
points and dimensions for
rectangular areas; optional
semiautomatic capability*

Grids Yes

Yes

Rotatable grids: plan and ele-
vation views”

Orthogonal mode Lines are forced to be verti- - Can set tolerance; allows No
(2-D function) cal or horizontal diagonal lines
Data storage format for Yes No Yes
writing auxiliary programs
Zoom Yes Yes Yes
Foreign language German; soon French and ~ No No
Swedish
8087 chip improves speed Recommended Required Recommended

Programming language C

Pascal MT +

Machine language

*Outstanding feature

Table 2: Features comparison for AutoCAD, The Drawing Processor, and MicroCAD (continued)

and other features of AutoCAD, The Drawing Processor,
and MicroCAD.) While the major component of a draw-
ing is a line, there are often other parts that can be de-
fined by symbols and repeated throughout the drawing.
For example, an architect can define a door frame or
bathtub with an individual symbol and then enter the
symbol to repeat this component in the same or future
drawings.

AutoCAD provides a number of predefined compo-
nents. In addition to line, they include circle, arc, trace (a
fat line), and solid (a filled-in, closed area). In addition
AutoCAD gives you the ability to quickly repear any
component as many times as you like in rows and col-
umns.
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The Drawing Processor includes lines, arcs, circles,
cllipses, and curves (curves fitted to any series of points)
as predefined components. Both programs allow you to
create your own components from anything that you
draw, store those components in a file, and retrieve them
for use in a drawing.

Both AutoCAD and The Draiving Processor allow
vou to place, stretch, shrink, scale, and rotate any com-
ponent. AutoCAD also gives you the ability to create
new menus on the screen that can include the compo-
nents, while The Drawing Processor allows you to add
components to its menu strip.

MicroCAD allows you to create and store three-di-
mensional components, and to rotate, scale, and join
them with an object on the screen.
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small area while on the screen. The zoom capability is
limited only by the precision with which the coordinates
of the points within the drawing area are stored. All
three programs provide sufficient zooming capability for
any practical applications.

In using The Drawing Processor’s digitizer pad, any
section of the active area can be seen on the screen. You
specify a lower-left and an upper-right point and then
give the window command on the digitizer command
menu.

Resolution Quality

Screens, digitizer pads, and plotters are not only limited
in their size but also in their resolution (the ability to dif-
ferentiate between two closely spaced points). Greater
resolution on the screen provides more aesthetically
pleasing graphics images and more accurate placement of
the points within the drawing. Digitizer pads with high
resolution allow greater accuracy in placement of points
within the drawing and finer drawings on a small sur-
face. Plotters have inherent resolutions determined by the
accuracy of their stepper motors, the size of their pens,
and the quality of their mechanisms. High-quality plot-
ters can place drawings with more detail in smaller areas.

Although zooming helps to overcome the limitations
of screen size, it doesn’t eliminate the problem of inade-
quate screen resolution. Imagine that you want to draw
two lines that represent pipes, which are to be Y20 inch
apart and 18 inches long when finally plotted. Because of
the relatively poor screen resolution, the two lines may
appear as one line. To correct this problem you can
zoom in on a small area and easily separate the two lines
on the screen with a window that represents a 5-inch
square. However, you would have to repeat this pro-
cedure four times to draw lines that are 18 inches long.

The quality of a graphics representation on screen is
determined by the density of pixels (the dots on a video
screen). The IBM Color/Graphics Adapter, which all
three programs support, provides resolution too poor for
an adequate graphics display. It supports 640 by 200
pixels on a screen area of 8% by 6% inches, for a density
of 73 pixels per inch horizontally by 32 pixels per inch
vertically. Higher resolution boards can support densities
of 85 pixels per inch horizontally by 60 pixels per inch
vertically.

AutoCAD also supports the Hercules Graphics
Card and the Vectrix 384 color graphics system; both of
these provide twice the pixel density (resolution) of the
IBM Color/Graphics Adapter. AutoCAD overcomes
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some of the screen resolution problems by allowing you
to specify the absolute coordinates of a point or a line.

The Drawing Processor supports the Eagle mono-
chrome board at twice the density of the IBM Color/
Graphics Adapter’s resolution. As with AutoCAD, you
can partially overcome poor screen resolution by speci-
fying the absolute coordinates of a point or line. When
used with a high-resolution digitizer pad, The Drawing
Processor is independent of the screen resolution.

MicroCAD supports the Hercules and Orchid
graphics boards. The Hercules board supports 720 by
348 pixels and the Orchid board supports 720 by 350
pixels. The manufacturer points out that from a cost/
performance standpoint the IBM board is satisfactory,
especially considering its cheaper price.

Evaluation

MicroCAD works well as an inexpensive drawing and
design tool, but it has limited applications. I would rec-
ommend this program if important criteria for your proj-
ect are using three dimensions and being able to easily
manipulate a drawing for viewing from selected perspec-

The ability to zoom (or window)
in or out from a given part of the
drawing area partially overcomes
the physical limitations of the
screen size.

tives. Consider, though, that MicroCAD is not primarily
a drafting tool, so it does not have all the easy creating
or editing features of AutoCAD and The Drawing Pro-
cessor.

Architects may prefer MicroCAD to the other two
programs specifically for creating and representing their
ideas to clients. This is a qualified recommendation,
however, because MicroCAD provides only wire-frame
graphics (line drawings of a solid object) with no hid-
den-line removal. Without this feature you can’t identify
whether lines in a three-dimensional drawing are in the
foreground or background. The manufacturer plans to
provide this feature but has postponed implementation
until the quality is assured.

An interior designer might use MicroCAD to pre-
sent more realistic, three-dimensional models to clients.
For example, a furniture manufacturer is using Micro-
CAD to send model drawings to customers.

113



£ Review

In summary, MicroCAD has advantages for archi-
tects and interior designers that the other two programs
don’t have. These are perspective viewing, the ability to
join three-dimensional work objects on the screen, and
the support of auxiliary programs that you may write for
any purpose, such as figuring a bill of materials. Most
importantly, although MicroCAD has limited capabili-
tics compared to the minicomputer CADD systems, it is
affordable for the average PC user.

My major problem with MicroCAD is its reliance
on the screen as the sole drawing device. This complaint
is aimed more at present technology than at the program
itself. For three-dimensional work, the screen is more
practical than a digitizer pad as a drawing device. The
only cure for eyestrain and poor resolution would be a
larger screen and a graphics board better than IBM’s.
MicroCAD’s minor drawback is that it doesn’t do solids
or shadings for more realistic drawings.

Compared to AutoCAD’s many input options, Mi-
croCAD supports only two devices: the keyboard and a
light pen. Using the keyboard is preferable to using a
light pen. Holding a light pen for an extended period is
uncomfortable, and entering points with the light pen is
less accurate than with the cursor keys because you have
to hold the pen steady. The one advantage of the light
pen is that it is faster than the cursor keys because you
can go from point to point in fewer steps.

AutoCAD and The Drawing Processor are similar,
both being two-dimensional drafting and design tools,
but AutoCAD has some unique features. Architects will
appreciate its semiautomatic dimensioning capability;
interior designers, its ability to draw solids and traces
(fat lines); and electronic engineers, its layering ca-
pability. Like MicroCAD, the data base format is avail-
able so you can write your own auxiliary programs.
AutoCAD supports a mouse, which is an advantage if
that’s the input device you prefer.

The only limitation of AutoCAD is that the screen is
the major drawing device. You can probably overcome
the problems of poor screen resolution and eyestrain by
using a digitizer pad in Tablet mode, a large plotter, and
check drawings taped to the digitizer pad.

For drawing and editing, The Drawing Processor is
as easy to use as AutoCAD. Its unique features are com-
plex curves, ellipses, the ability to move any point within
a component directly, and the rubber banding of lines to
components as these are shifted about the drawing.

The bottom line in evaluating similar products is
deciding which product you prefer to use. 1 would
choose The Drawing Processor over AutoCAD for one
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reason: it fully supports a digitizer pad as a drawing de-
vice. Although you can use a digitizer pad with Auto-
CAD, it doesn’t support all capabilities. As previously
discussed, in Tablet mode there is no reference cursor on
screen. When the digitizer pad is used as a pointing de-
vice, it moves only the on-screen cursor and can’t be
used as a drawing device.

I only wish The Drawing Processor had AutoCAD’s
ability to draw solids and do semiautomatic dimension-
ing. But even without this capability I still prefer The
Drawing Processor over AutoCAD because full use of
the digitizer pad is a more important feature. £

Davis Straub is a systems consultant with the First Char-
ter Corporation in Bellevue, Washington. He currently
markets a UCSD p-System-based energy analysis pro-
gram and packages computer systems for architects and
engineers.

AutoCAD

Autodesk, Inc.

150 Shoreline Highway #B20

Mill Valley, CA 94941

List Price: $1000, dimensioning capability $500, manual
and demo disk $50

Requirements: 192K, two disk drives, color monitor,
color graphics board

The Drawing Processor

BG Graphics

824 Stetson Ave.

Kent, WA 98031

206/852-2736

List Price: $995

Requirements: 256K, two disk drives, 8087 co-processor,
two monochrome monitors with the IBM PC, IBM
Color/Graphics Adapter

MicroCAD

Computer Aided Design

764 24th Ave.

San Francisco, CA 94121

415/387-0263, 386-7881

List Price: $500, $150 rotatable character set, $160 FT6
light pen

Requirements: 128K (64K disk also included with pro-
gram), two single-sided disk drives (or one double-
sided disk drive), color graphics board
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200 help screens that occupy about
177K of disk space, the 1-2-3 system
disk must remain in drive A through-
out a working session. Release 1 of
1-2-3 together with DOS 1.10 takes
only 99K of internal memory. Re-
lease 1A with DOS 1.10 uses about
102K, and Release 1A with DOS
2.00 takes 114K. Since StretchCalc

is an add-on to VisiCalc, it requires
more disk swapping to load, but the
StretchCalc disk can be removed
from the drive after it has been
loaded, freeing the drive for working
files. StretchCalc combined with
VisiCalc takes up 103K of internal
memory.

1-2-3 is a far more complex pro-
gram than VisiCalc or StretchCalc,
and considerably more time is re-
quired to master all of its features.
Previous experience with VisiCalc is
helpful in getting started, but for
people without experience Lotus has
provided learning aids.

The fastest way to get acquainted
with 1-2-3 is to use the on-screen tu-
torial. In 2 to 3 hours you can sample
many of the program’s features. Un-
fortunately, the language and tone of
this tutorial are not in keeping with
the high quality of the program.

Pressing <F1> at any time during
a 1-2-3 session produces a help
screen related to the current position
in the program. The cursor can be
moved within a help screen to select
other help screens or to select the
help index. The <Esc> key returns
control to the program.

The 1-2-3 User’s Manual is well
written and organized. Despite many
other learning aids, studying the
manual is still the best way to gain an
understanding of the program. In
many instances the manual may be
faster than the help screens for find-
ing references.

The StretchCalc Reference Manual
is clearly written and is intended to
be used as a supplement to the Visi-
Calc User’s Guide. Because the head-
ing on each page indicates the
command being discussed, informa-
tion on any specific command is easy
to locate. Every command descrip-
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tion includes a flow chart describing
how the command is used and derail-
ing the available options. Following
the flow chart is a discussion of how
to specify the values of the cell ranges
or options. The final section for each
command provides an example of
how to use it.

StretchCalc’s documentation is
readable and well laid out, despite
the fact that it was created on an Ep-
son dot matrix printer and pho-
tographically reduced. Although
StretchCalc itself is easy to under-
stand and use, it doesn’t add help
screens or improve VisiCalc’s bare-
bones command menu line. 1-2-3 is
easier for a spreadsheet novice to
learn, but for an experienced Visi-
Calc user, StretchCalc will provide no
obstacles.

Command Structure

1-2-3 uses a complicated, multilevel
command structure. Seven pages of
the 1-2-3 User’'s Manual index are de-
voted to listing more than 200 com-
mand possibilities; these are arranged
in command trees with as many as
six levels. Some of the commands on
the main menu lead to submenus,
which may in turn lead to other sub-
menus, and so forth. While this tree
structure provides the key to utilizing
many additional features, it also
means that in many cases more key-
strokes are needed to accomplish a
given function. For example, to clear
a VisiCalc or StretchCalc worksheet
you type /CY . To clear a 1-2-3 work-
sheet you type /WEY . However, some
operations, such as /Range Move, can
be accomplished with fewer key-
strokes in 1-2-3.

The two-line control panel of 1-2-3
contains more useful information
than does VisiCalc’s single command
line. In 1-2-3’s Menu mode the cur-
sor appears in the first line of the
control panel, which lists a number
of key words. Pointing the cursor at
the key word selects a command.
Once the user becomes familiar with
the commands, one can be selected
by typing its initial letter. It is
casier to select a command by point-
ing. The information contained in

the second line elaborates the selec-
tion possibilities indicated in the first
line. This approach represents a step
forward in enabling the user to man-
age more complex programs.
StretchCalc’s command structure
is a natural extension of VisiCalc’s,
and VisiCalc users will have little dif-

StretchCalc’s command
structure is a natural
extension of VisiCalc’s.

ficulty understanding StretchCalc’s
new features. All VisiCalc commands
are accessed by pressing the °/* key
and choosing from the mnemonic
command line,
BCDEFGIMPRSTVW

Once you’ve memorized the com-
mands, the operation of the program
is straightforward. All the VisiCalc
commands behave exactly the same
with StretchCalc, and StretchCalc
adds two more letters to VisiCalc’s
command menu (A and U).

Typing /A opens the door to all of
StretchCalc’s Graph, Move, and User
functions. Since StretchCalc adds
more than 20 commands to Visi-
Calc’s repertoire, this mnemonic is
only a symbolic entry point to the
use of any command. Most com-
mands are specified by two or three
letters. For example, one of the most
useful additions that StretchCalc of-
fers is the ability to sort the rows of
the worksheet by the data in one col-
umn. The command to perform that
feat is /AMS (Advanced Move Sort).

The other new StretchCalc com-
mand is /U, which lists user-defined
keys. The /U command is not really
necessary for the full utilization of
StretchCalc, but it saves two key-
strokes when invoking some of the
user-defined keys.

StretchCalc’s command menu adds
extra features to VisiCalc’s simple
but uninformative command menu,
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without complicating or improving
it. 1-2-3’s command structure is more
complex, but it allows access to a
wide range of commands and fea-
tures, and the second line of the com-
mand menu provides information
about subsequent levels of available
commands.

Keyboard Convenience

Lotus predefines the usc of the ten
special function keys under 1-2-3 as
follows: <F1> Help, <F2> Edit,
<F3> Name (create a range name),
<F4> Abs (absolute cell reference),
<F5> GoTo, <F6> Window (split
the screen and create a wi low),
<F7> Query (repeat last data query
operation), <F8> Table (run the cur-
rently defined data table), <F9> Calc
(force a calculation), <F10> Graph
‘view the currently defined graph).
'hese assignments cannot be
changed.

VisiCale does not use the function
keys at all, but with StretchCalc the
function keys can be assigned up to
40 new meanings when used singly
or in combination with the <Crtrl>,
<Alt>, and <Shift> keys. The end
user is free to define these new mean-
ings in any manner.

Anyone who has used spreadsheets
for repetitive work knows that typing
the sume keys over and over can lead
to mistakes that cause wasted time
and even loss of data. Until now re-
petitive typing was a necessary evil.
StretchCalc and 1-2-3 have features
that help to eliminate unnecessary
typing by defining long strings of
characters with short keystroke
combinations.

Both StretchCalc and 1-2-3 allow
programming of the keyboard’s 26
alphabertic keys when they are
pressed in combination with the
<Ale> key. In other words,
StretchCalc has a total of 66 (40
function and 26 alphabetic) pro-
grammable keys, each of which can
hold up to 80 characters. 1-2-3 allows
programming of only the 26 alpha-
betic keys, but each one can hold up

Run-time options Yes

How stored Separate file
Single-stroke operation  Yes

StretchCalc 1-2-3
Keysavers Macros
Use of function keys Yes (40 uses) No
Use of 26 alpha keys Yes Yes
Keystrokes per key Up to 80 Up to 256
Loops and IF... THENs No Yes

Require additional

programming
With the worksheet
No

Figure 1: Keyboard macro features

StretchCalc

1-2-3

Sizes Small (Vs page)
Large (full page)

Grid Reference dots
Shading Three types
Reverse printing Yes

Choice of fonts No

Full (page)

Half (page)

Manual adjustments of
height, width, left margin,
top margin, rotation

Horizontal lines,
vertical lines, or
both horizontal and
vertical lines

Six types

No

Four different fonts—two
weights each

Figure 2: Graph features

StretchCalc 1-2-3

Area Yes No
Bar Yes Yes
Component or Yes Yes

stacked bar
Dot ‘es *
Line 'es Yes
High-low-close Yes No
Pie Yes Yes

(offset slice) Yes No
Scatter or XY Yes Yes

*Although 1-2-3 does not specifically offer a dot graph, it has variations on the
line graph with symbols and/or labels with or without connecting lines.

Figure 3: Graph types
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to 256 characters—1-2-3’s limit for
any type of characters stored in a
single cell. Figure | summarizes the
keyboard macro features of each
program. Macros are strings of
commands, each accessed by a
single letter.

Perhaps the most useful feature
added by StretchCalc is Keysaver,
which allows a long, repetitive group
of keystrokes to be assigned to one or
more function keys with the /AUD
(Advanced User Define) command. A
single keystroke can thus accomplish
in seconds tasks that previously took
minutes. For example, a weekly
payroll and accounts receivable for a
small construction business requires
the following operations: load the
control program, load the customer
backlogs, arrange the columns, insert
new customers, update the labor
backlog, update the receivables, save
the active customer names, load the
payroll program, load the cumulative
labor figures, enter the week-ending
date, enter the employee hours
worked, recalculate, print the labor
backlog, print the labor log, print the
payroll report, save the cumulative la-
bor figures, and back up customer
backlogs.

Normally, VisiCalc takes about 12
to 2 hours to finish this procedure.
Using Keysaver to program the keys,
the entire job can be done in under
10 minutes. For applications such as
this, the superiority of Keysaver is a
payoff item of far greater significance
than the ability to recalculate (which
takes less than half a minute) ten
times faster.

In addition, StretchCalc has a sin-
gle-step mode that helps to debug a
Keysaver program and an impressive
recall method of creating those pro-
grams. To write a Keysaver program,
type the steps as if you were operat-
ing in the spreadsheer; then use
StretchCalc’s recall function to “re-
member” the keystrokes you wanted
in the program.

VisiCorp reports that its upgraded
product, VisiCale, Advanced Version,
includes a “keystroke memory™ fea-
ture similar to StretchCalc’s Key-
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savers. However, the Advanced
Version was not released in time for
this review.

Since [-2-3 macros can be more
complex, they may require consider-
ably more effort to program than
StretchCalc’s Keysavers. In 1-2-3, for
example, to make the macro move
the cursor down one cell, you have to
type Down ; using StretchCalc’s Key-
saver, you simply press <Cursor-
Down>. Each 1-2-3 macro must also
be assigned a range name, an opera-
tion not required with StretchCalc.

In 1-2-3 macros are entered as
labels and cannot have their cell
references adjusted automatically.
Therefore, if they are extracted from
one worksheet and combined with
another, they must be edited.

1-2-3’s macro commands can in-
clude IF...THEN, GOTO, and QUIT
commands, which make 1-2-3’s mac-
ros more fully programmable. Fur-
thermore, release 1A of 1-2-3 includes
an autoexecution feature, which au-
tomatically executes macros when a
file is retrieved. None of these pro-
gramming or exccution features are
available with StretchCalc.

Graphics

Bringing a spreadsheet graphically to
life is the most dramatic capability of
both StretchCale and [-2-3. Of
greater importance than drama is the
new power brought to the user by
this “thinking tool” for analyzing nu-
merical data. Figures 2 and 3 summa-
rize the significant graph features and
capabilities of the two programs. The
figures show that although Stretch-
Calc offers more types of graphs,
1-2-3 has many more features that
can help tailor a graph to the user’s
specific needs. If graphics are not
required, a stripped-down version

of StretchCalc is available at half

the price of the full program.

Viewing Graphs

With a two-monitor system Stretch-
Calc requires an /AA command to
tell the program that a graphics
adapter is in use. No such command

1s necessary with [-2-3. If both
monochrome and color graphics dis-
play monitors are available, 1-2-3 will
display the worksheet on the mono-
chrome monitor while it shows the
graph on the graphics monitor. Al-
though 1-2-3 can create graphs that
are not seen on the monitor but can
be printed later, this is certainly the
least desirable way to create graphs.
More insight into the data is possible
when the numbers and the accom-
panying graphs can be seen and ma-
nipulated simultancously.

Creating Graphs

Making graphs is not difficult with
cither of the two programs, though it
is casier to get the hang of it with
StretchCale. Cell Al must be left
open to contain the title of the graph.
Parts of column A and row | are also
reserved for information to be used
as labels in the graph. The /AM (Ad-
vanced Move) command can be used
to arrange data for graphing from
different areas of the worksheet. Col-
umn A must be included as the first
in the list of columns for the Move
command so that it 1s not wiped out
when the selected columns arrive in
order at the left side of the work-
sheet. After the graph has been cre-
ated, the columns can be returned to
their original places with the /AMU
(Undo) command.

Although many graphs can be
made from data in its original loca-
tion on the worksheet, picking col-
umns of data from several places is
sometimes useful. You may experi-
ence some unexpected results from
first attempts at rearranging columns,
so the admonition in the StretchCale
manual to save a copy of the work-
sheet before rearranging anything is
well taken.

Learning the default settings in
StretchCalc takes a little experience.
The manual has no central discussion
of the defaults. For example, the de-
fault serting of the /Move command
is to make the move permanent.
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Therefore, a move cannot be undone
without first changing this option.
Once you’ve prepared the worksheet
as described earlier (title in Al, labels
opposite their respective data in row
1 and column A), graphing and print-
ing are easy. Place the cursor on the
upper-left cell of the data, select the
type of graph desired using the /AG
command, indicate the lower-right
cell of the data range, indicate
whether the data is by row or by col-
umn, and watch the result appear on
the screen. Once the graph is on
screen you can modify it as desired
(within the range of possibilities of-
fered by StretchCalc). To make hard
copy on the printer simply press the
letter P. It takes an Epson MX-80 (or
IBM Graphics) printer 1 or 2 minutes
to finish one small-sized graph. On
an 8%2- by 11-inch page a large graph
must be printed sideways. This pro-
cedure takes about 10 minutes.
Preparing 1-2-3 graphs for viewing
is not difficult and is quite similar to
using StretchCalc. However, when it
comes to printing the graphs, [1-2-3
takes more time and effort. First, you
must save the image of the graph in a
file that is automatically given the ex-
tension .PIC. Then you insert a sepa-
rate disk containing the Print Graph
program in drive A. Once the pro-
gram is invoked, you must select the
proper graph (.PIC) file. Next, you
select the graph-formatting options
for font, page width, page length, top
of page, size, pause, eject, and color
(if you have a color graphics device,
such as a Prism printer or an HP
7470 plotter). After the necessary
commands are given, type GO to start
the printer. On the MX-80 printer
with Graftrax, a simple bar chart
takes approximately 5 minutes to
produce. The script and italic font
options provided by 1-2-3 impres-
sively show off some of the capability
of the dot-addressable graphics of the
MX-80; as a practical matter, how-
ever, the script is extremely difficult
to read.
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StretchCalce 1-2-3
Sort from ascending 2 seconds 4V seconds
to descending
Undo (re-sort back Blink of an eye 412 seconds

to original state)

Figure 4: Data sorting speeds (for a column of 250 numbers)

VisiCalc 1-2-3
Columns down 63 256
Rows across 254 2048
Toral cells 16,002 524,288

Figure 5: Worksheet size comparison

VisiCalc 1-2-3

(Number of cells filled)

Value (1000) 12,060 41,600
Label (TEST) 12,060 16,066
Formula-S (%) 12,060 4462
Formula-L (*7#) 2977 1688

Short formula: @ SUM (Al .. BI)
**Long formula: @ IF ((H5/4-B2<.6 #AND#HS5/4-B2>0),
@ [F(H4/2-B3>0,83,B3-1),0)

Available memory:

System 256K
With VisiCalc loaded 213K
With 1-2-3 loaded 161K

416090. 80 ]
27A44A@ . A&
332806.00
29120. 060
24960. 680
248484 . AV
166409. 80
12480. 00 ]
8320. 00 |
41606.06
. vy
UisiCalc
Lotus 1-2—-3

TR pEE e

PEmyC

NUMBER OF CELLS FILLED

Figure 6: VisiCalc vs. 1-2-3: results of a test of useful capacity, in
which as many cells were filled as memory would permit. The graph
illustrating the test results was produced using VisiCalc.
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The /Graph Name Use command
provides the capability for naming
each graph as it is created and then
later recalling it by name. With
StretchCale this power is limited to
recalling only the most recently de-
fined graph. The <FI10> key is a
handy way to view a graph immedi-
ately after modifying data. You just
change the numbers, press <F10>,
and the new graph appears—rescaled
and reformatted, if necessary.

Another handy feature of 1-2-3 is
the /Reset Graph command, which
clears the graphics monitor. No such
feature is found in StretchCalc.

StretchCalc will sort
formulas as easily as it
sorts values or labels.

The printed graphs produced by
each program are quite different in
appearance (as Figures 6 and 7 illus-
trate). In general, the graphs printed
by StretchCalc appear much as they
do on the monitor. In contrast, the
printed 1-2-3 graphs are more styl-
ized, revealing details not displayed
on the monitor.

On StretchCalc graphs the scale
numbering on the y-axis is somewhat
unusual. The top value is the largest
number in the field of data to be plot-
ted, unless the multiple option has
been specified. The other values de-
crease in increments of Yio the top
value. All values on the scale are
shown with two decimal places. One
advantage of this method of scale
numbering is that the maximum
value can be seen at a glance.

1-2-3 numbers the y-axis in a more
conventional manner and makes the
graph appear neater. Graph titles in
the two programs are also quite dif-
ferent. 1-2-3 titles its graphs at the
top, while StretchCalc’s titles appear
at the bottom of the graph. If several
StretchCalc graphs are printed on
one page without much space in be-
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tween, it is difficult to tell which title
belongs to which graph.

Reverse printing of graphs (white
lines on a black background) is a fea-
ture of StretchCale not found in
1-2-3. It makes a small graph stand
out, but takes more time and ink to
produce. Unless heavy bond paper is
used, wrinkles will appear within the
body of the graph.

Pie charts are a problem for both
programs. Until there is some stan-
dardization in aspect ratios, pies will
frequently be elliptical, with cither
the x-diameter or the y-diameter
shortened. On an NEC JB1201
graphics monitor, StretchCalc pic
charts are symmetrical, but 1-2-3 pie
charts are elliptical with the x-diame-
ter shortened. On the Epson MX-80
printer, StretchCalc’s small pie charts
are elliptical with the y-diameter
shortened, but the large pie charts
printed sideways are appropriately
round. StretchCalc provides an “off-
set slice™ feature that can be used
easily for emphasizing onc portion of
a pic chart. Leave the cursor on the
cell containing the data you want to
stand out and that slice will be offset.

For working analytically with nu-
merical data, both programs offer ex-
cellent graphics facilities, especially
when two monitors are used.
StretchCale will more quickly pro-
duce printed graphs that do not re-
quire great refinement or a special
font. On the other hand, given more
demanding requirements and more
time to experiment, 1-2-3 will pro-
duce a finer quality product.

Data Handling

Both 1-2-3 and StretchCale provide
limited data management functions
for spreadshect users. StretchCalc’s
data management is limited to simple
(single key) sorting. The length of the
VisiCalc or StretchCalc worksheet re-
stricts its number of records to 254.
[-2-3's longer worksheet can conrain
over 2000 records. However, a sys-
tem with 256K can hold only a lim-
ited amount of data for cach of those
records. For example, such a system

can only contain name, address, city,
state, and zip code dara for a data
base that is 1852 records long.

In some data management applica-
tions the speed of operation may be
as important as the capacity of the
worksheet. A column of 250 num-
bers (the odd numbers from 1 to 499)
was used to test the relative sorting
speeds of 1-2-3 and StretchCalc. The
numbers were first arranged in as-
cending order starting with 1 (i.e.,
1,3.5,...,499), then sorted in descend-
ing order, and finally re-sorted back
to their original state. As Figure 4
shows, StretchCalc can sort a column
of 250 numbers faster than 1-2-3.

1-2-3 sorts a single column
(1,3,3,...,3999) of 2000 records in 40
seconds. For some users the ca-
pability to handle more records, re-
gardless of the time it takes, means
that 1-2-3 has greater potential and
usefulness for data management ap-
plications than StretchCale.

For 1-2-3 to perform any of its
data operations, the data range of
fields must be formatted as values or
labels, not formulas. StretchCalc will
sort formulas as easily as it sorts val-
ues or labels and if necessary will au-
tomatically adjust formulas for their
new cell locations. This makes
StretchCalc useful for sorting within
the body of a worksheet.

On the other hand, 1-2-3 has sev-
eral useful data commands not avail-
able in StretchCalc, including
primary and secondary key sorts,
data query (searching or extracting),
data frequency distribution, data fill,
and data table. These features are im-
pressive in a spreadsheet program,
but they hardly qualify to make it
into a true data base manager. The
data table is 1-2-3’s most interesting
data command. It permits iterative
calculations of a formula that de-
pends on up to two variables, each of
which can be assigned several values.
After formatting a table for the re-
sults, the command will apply each
value of cach variable in turn, pro-
ducing a table of the results. In this
way the results of several “what if”
calculations can be tabulated and
compared.



£ Review

Spreadsheet Capabilities

Since StretchCalc builds on the base
of the VisiCalc worksheet, the rele-
vant comparisons of size and capac-
ity are between VisiCale and 1-2-3.
Unless otherwise indicated, refer-
ences to VisiCalc also apply to
StretchCalc.

1-2-3’s worksheet is 32 times the
size of VisiCalc’s. At first introduc-
tion to 1-2-3, a VisiCalc user is im-
pressed by the sheer size of the
worksheet. Figure 5 indicates the size
differences. However, in any practical
application the capacity of a work-
sheet is a function not only of the
number of cells available to fill but
also of the amount of memory in the
system. In a 256K system, only 8 per-
cent (41,000) of the cells in a 1-2-3
worksheet can be filled.

The results of a test performed to
determine the useful capacity of both
programs are summarized in Figures
6 and 7. The test was conducted on a
256K system by filling as many cells
as memory would permit with a
value, a label, a short formula, and a
longer formula in succession. Release
1 of 1-2-3 was used for the test. Re-
lease 1A, which came out too late to
test, requires more RAM (192K in-
stead of 128K) and will therefore
probably not fill as many cells on a
computer with 256K as the tested
version.

In the test the number of cells filled
and the time required to fill them
were recorded. That is, the worksheet
was first loaded with a value (1000),
using the total 256K memory capac-
ity; next the data was recorded; and
finally the worksheet was cleared.
The process was repeated using a la-
bel (TEST), a short formula, and a
longer formula. In all test runs, both
programs’ worksheets were loaded to
a depth of 250 rows.

With a 256K system nearly all of
VisiCalc’s 16,002 cells can be filled
with values, labels, or short formulas.
Although fewer than 8 percent
(41,000) of 1-2-3’s cells can be filled
with values and fewer than 1 percent

(4400) of its cells can be filled with
short formulas, the usable worksheet
area is still quite a bit larger than
what VisiCalc offers. It will take con-
siderably more than 256K of system
memory to begin to take full advan-
tage of 1-2-3’s grid size.

Figure 8 shows the results of two
calculations made on the data from
these tests. These calculations com-
pare the efficiency with which each
program uses memory (number of
bytes per cell) and the generalized
loading speed (seconds per cell).

In efficiency of memory use, 1-2-3
performed better with labels and as-
tonishingly well with values. VisiCalc
was better with both long and short
formulas. VisiCalc loaded labels
faster, but 1-2-3 excelled in the other
three loading speed categories. Values
take longer to load than labels with
cither program. Formulas take longer
to load than either values or labels,
and, as you would expect, long for-
mulas take up more space than short
ones.

[-2-3 offers two important features
that enhance user control of calcula-
tions: natural calculation and itera-
tion. Natural calculation practically
climinates forward references on the
worksheet and represents a definite
improvement over VisiCalc. Iteration
provides a means to specify the num-
ber of times a worksheet cycles
through all its formulas. This feature
can be particularly useful in solving
problems that require repetitive cal-
culation.

1-2-3 provides many formatting
features not found in VisiCale, in-
cluding the variation of individual
column widths from 1 to 72 charac-
ters. 1-2-3 allows writing over cell
boundaries, provided the cell to the
right is empty. Labels can be centered
in the cells, as well as right or left jus-
tified. Formatting allows 0 to 15 deci-
mal places to be fixed, and large
numbers can be displayed with com-
mas to make them more readable.
The currency format adds a dollar
sign before each entry, inserts com-

mas in large numbers, and places
negative values in parentheses. The
percent format multiplies a value by
100 and appends a percent sign to
the result. Cell protection prevents
designated cells from being changed
by other cells. The text formar shows
formulas as they were entered. (By
copying a range of cells and splitting
the screen into two windows, the
program can display formulas in one
window and the numerical results of
those formulas in the other.) The date
format stores dates as number of days
since the beginning of the century.
Since StretchCale does not expand on
VisiCalc’s range of formatting op-
tions, the features listed above make
1-2-3 clearly superior in this regard.

VisiCale incorporates 31 @ func-
tions that can be used as parts of for-
mulas. These functions specify the
logical, mathematical, financial, trig-
onometric, search, and other numeri-
cal operations that make the program
flexible. StretchCale utilizes all of
these functions but does not add to
them. 1-2-3, on the other hand, adds
23 more functions to the list as
shown in Figure 9.

Although some of the functions
listed will be attractive to certain
users, few of them add fundamentally
new calculation capabilities to the
worksheet. The date functions will
be a welcome addition for dating the
worksheet and for doing financial
work that requires figuring days be-
tween dates.

Rearranging columns on VisiCalc
worksheets can be painfully slow.
They must be done one at a time, and
the syntax is awkward and thus hard
to remember. To move a column to
the right in VisiCale you specify the
destination column as the one to the
right of the intended location; to
move a column to the left you specify
the destination exactly. With
StretchCalc’s /AM (Advanced Move)
command you list the order in which
the columns are to appear, and they
are rearranged at one time and ap-
pear at the left side of the worksheet.
The columns can be returned to their
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screen shifts in all four directions.
The <F5> key is dedicated as a
GOTO, allowing cursor jumps to
specified cells.

The most important 1-2-3 feature
for rearranging data on the work-
sheet is the /Range command. For ex-
ample, the /Range Move command
enables the relocation of data within
a specified rectangular area to any
other rectangular area of the same
size. When this command is ex-
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ecuted, the data is moved, formulas
are adjusted (if desired), and the old
data is erased from its original loca-
tion. With VisiCale, data must be
replicated in one step and blanked
out in a second step.

With the /Range commands, as
with many other commands in 1-2-3,
three options specify the range:
point, type, and name. Pointing the
cursor to indicate the desired cell or
typing its designation are familiar
procedures to VisiCalc users. How-
ever, 1-2-3 places a restriction on the
use of these procedures. In VisiCalc,
if you start specifying a range by
pointing to the original cell, you have
the option of either pointing to or
typing in the end cell. In 1-2-3, if you
type the first one in, you must also
type the next one in; that’s not quite
as convenient as VisiCalc’s procedure
In some cases.

The need to point, type, or even
remember cell locations is eliminated
by 1-2-3’s ability to name ranges.
Once a range is named, the work-
sheet remembers the name and its lo-
cation. No equivalent of the /Range
Name command is found in VisiCalc
or StretchCalc.

1-2-3 offers additional printer con-
trols for producing useful output
from the worksheet, such as printing
today’s date, paper advance and
alignment, page numbering, headers,
footers, and page length. None of
these are provided by VisiCalc.
StretchCalc offers a line-feed and
form-feed feature at the touch of one
key after printing graphs.
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File Swapping

Since StretchCalc essentially adds
features to VisiCalc, their files are in-
terchangeable. VisiCalc has been
adapted from 8-bit systems to the
IBM PC. DIF (Data Interchange For-
mat) files provide the standard file
format to facilitate the exchange of
VisiCalc data files. No translation is
needed.

VisiCalc or StretchCalc files must
be translated before they will run on
1-2-3. Included with the Lotus 1-2-3
package are translation programs
that will convert VisiCalc and
StretchCalc files to 1-2-3 files, DIF
files to 1-2-3 files, or 1-2-3 files to DIF
files. There is no provision for trans-
lating 1-2-3 files directly to the Visi-
Calc format.

In translation, VisiCalc files be-
come considerably larger and thus re-
quire more disk space. For example,
a 156,800-byte VisiCalc file took 12>
minutes to translate and increased in
size to 255,278 bytes. The larger size
meant that the file no longer fit on a
single-sided disk. However, the
greater penalty is that the larger file
requires more system memory. On
the other hand, performance of Visi-
Calc files can be dramatically im-
proved by translating them to run
with 1-2-3. For example, a VisiCalc
surveying program, which when
translated expanded from 49K to
72K, originally took 5% minutes to
load and 5 minutes to run. The trans-
lated version of the same program on
1-2-3 took under 1 minute to load
and 25 seconds to run.

Other results of translation may be
somewhat unexpected. Cells origi-
nally formatted as ‘$’ in VisiCalc
come out with dollar signs in 1-2-3,
even though the originals did not
have dollar signs. This phenomenon
is caused by 1-2-3’s default currency
mode. To display the data as it ap-
peared in VisiCalc you would have to
reformat the range to 4, (the comma
format).

Seeing the ‘Formula error at X2
message appear during the transla-
tion can also be disconcerting. This
is apparently due to the way that
1-2-3 handles AND, NOT, and OR in
its formulas. It treats these as logical
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Efficiency of Use of Memory

VisiCalc 1-2-3
(bytes per cell)
Labels 18 10
Values 18 4
Short formulas 18 36
Long formulas 72 96
Loading Speed
VisiCalc 1-2-3
(seconds per cell x 1000)
Labels 2 4
Values 18 7
Short formulas 44 9
Long formulas 162 28

Figure 8: Loading efficiency and speed

Mathematical: @ ATAN2, @MOD, @ RAND, @ ROUND

Financial: @IRR, @FV, @PV, @PMT

Date: (@ DATE, (@ DAY, @ MONTH, (@ YEAR, @ TODAY

Statistical: @STD, (@ VAR

Data base: @ DCOUNT, (@ DSUM, @ DAVG, @ DMIN, @ DMAX, @DSTD,
(@ DVAR

Search: (@ HLOOKUP

Figure 9: 1-2-3 @ functions not found in VisiCalc

StretchCalc 1-2-3
Disk ‘drives 1 single-sided 2 double-sided
RAM 128K 128K*
Memory available for 25K 31K
worksheet space in
a 128K system
Other software VisiCorp's VisiCalc, None required
required extended memory

versions, or IBM’s
VisiCale, version
1.1 or greater

Printer Desirable Desirable for graphics

Graphics board Yes Yes

Graphics monitor Yes Can print graphs
(B&W or color) without monitor

*(Release 1A requires 192K)

Table 1: Requirements of StretchCalc and 1-2-3
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operators, rather than as @ functions
the way VisiCalc does. When the
translation program sees one of
these, it gives the formula a label-pre-
fix so that it will show up on the
worksheet. The fix can be time con-
suming, though it is not difficult: re-
move the label prefix, delete the @
followed by the logical, and then re-
insert #AND#, #NOT#, or #OR#
in the appropriate position between,
rather than ahead of, the arguments.

King of Spreadbase

The electronic worksheet is the foun-
dation upon which the rapid growth
of microcomputer business applica-
tions has been built. Until a few
months ago VisiCalc was the cor-
nerstone of such applications. In the
process of challenging VisiCalc’s su-
premacy 1-2-3 has opened new hori-
zons for the microcomputer.
StretchCalc provides innovations that
ensure the continued use of VisiCalc
in a broader market than it has pre-
viously known. For a VisiCalc user
StretchCalc offers a considerable en-
hancement in features and functions
for a modest investment in software
and effort.

For the user with sufficient disk
drive capacity and the willingness to
invest a little more money and time,
1-2-3 offers capabilities not available
with StretchCalc. These include the
larger worksheet, additional format-
ting possibilities, more @ formula
functions, better ability to move the
cursor and data around the work-
sheet, and natural calculation.

Both programs provide ways to
eliminate keystrokes. These facilities
are easier to program and use with
StretchCale, but they can be made to
perform more complicated opera-
tions with 1-2-3.

StretchCalc’s ability to produce
many types of graphs easily—and to
print them just as easily—is out-
standing. Although printing graphs
with 1-2-3 takes more time, they can
be beautiful.

Neither 1-2-3 nor StretchCalc pro-
vides elaborate data management
functions. StretchCalc is limited to

sorting the worksheet on one key, but
it performs this function extremely
well. 1-2-3 can perform many more
operations on a longer data base than
StretchCalc. In fact, its data manage-
ment capabilities are remarkable in a
spreadsheet program.

It boils down to a matter of needs
and style. If you already have Visi-
Calc and need integrated graphics
and keyboard macros more than data
management, a small investment in
StretchCalc will bring great returns.
That’s also true if you don’t have
VisiCalc and are on a tight budget,
but the choice isn’t quite as clear.
However, if you're most interested in
pushing the performance limits of
your computer, and especially if you
think help screens are important,
1-2-3 is the current King of Spread-
base. £
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Edwin T. Moore is an engineer/
builder living in Underhill Center,
Vermont, and a consultant in the use
of the IBM PC for small business and
community government applications.

StretchCalc

Mudltisoft Corp.

14025 S.W. Farmington Rd.

Beaverton, OR 97005

800/322-4110, 503/626-4727

List Price: $99, Little StretchCalc
(without graphics—mail order
only) $49

Requirements: see Table 1

VisiCalc

VisiCorp

2895 Zanker Rd.

San Jose, CA 95134

408/946-9000

List Price: $250; VisiCalc, Advanced
Version not announced

Requirements: 64K, one disk drive

1-2-3

Lotus Development Corp.
55 Wheeler St.

Cambridge, MA 02138
800/343-5414, 617/492-7171
List Price: $495
Requirements: see Table 1
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Review: Systems

Corona: For Here or to Go

Corona offers a pair of IBM PC compatibles: a
desktop and a portable model.

David C. Keith

What does it take to challenge the
IBM PC? More to the point, why
would a prospective buyer want to
buy a compatible computer instead of
the real thing? This examination of
two of the most serious challengers—
the Corona PC and the Corona Por-
table PC—seeks the answers to these
questions.

The primary reasons for consider-
ing an IBM PC-compatible computer
instead of the original are mother-
board RAM expansion capability,
user-friendliness, additional hardware

The portable is rug-
gedly constructed.

features, bundled software (applica-
tions software included in the pur-
chase price of the computer), and
perhaps most importantly, price.
Corona has admirably addressed
these issues with two new computers.
Corona has wisely chosen to profit
from IBM’s experience. IBM had
originally intended to attack the Ap-
ple market head-on by offering a
basic system that retailed for about
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$1295, only to find that people were
not buying that unit. They were in-
stead buying an upgraded unit, usu-
ally with two disk drives and more
memory. Corona has tailored its sys-
tem specifically to this upgraded,
business-oriented market.

The Desktop Corona

The desktop Corona PC has an ob-
vious resemblance to the IBM PC.
The Corona chassis offers several im-
provements, however, including dou-
ble rows of slots along both sides to
provide improved cooling capabili-
ties. This, along with the necessary
but very noisy fan, should provide
more than adequate cooling even if
all four expansion slots are filled.

By taking out four screws, the top
of the computer can be removed in
well under a minute, providing easy
access to the four available expansion
slots and the memory sockets. To
provide additional support Corona
has provided adjustable, vertical rear
guide slots for the expansion boards.
The Corona comes standard with
128K RAM and is expandable to a
full 512K RAM on motherboard
sockets located directly beneath the
expansion slots. The IBM PC offers a
maximum of 256K RAM on the
motherboard before the user must
add memory expansion boards.

While Corona does supply a
socket for inclusion of the Intel 8087
floating-point math co-processor, it is
located under the left disk drive.
After eight screws have been re-
moved, the entire disk drive, power
supply, and inner framework release
and swing back as a unit, permitting
access to the motherboard. The ex-
pansion boards must be removed,
however, before the disk drive and
power supply assembly can be safely
moved back.

The Corona motherboard includes
DMA (direct memory access) floppy
disk controllers, one parallel and one
serial (RS-232C) I/O port, and a
video monitor controller (mono-
chrome). This leaves all four expan-
sion slots available for the addition of
any IBM PC-compatible expansion
boards. By comparison, a similarly
configured IBM PC will have only
one expansion slot free.

The Corona PC comes standard
with one MPI double-sided floppy
disk drive; an additional double-sided
floppy drive or an internally mounted
10M Winchester drive is optional.
The floppy drives on two of the four
computers | tried were annoyingly
loud when transferring data; the
drives of two others were relatively
quiet. As soon as half-height floppy
drives become more readily available,
Corona will offer two in the space
normally occupied by one full-height
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SERIAL PORTYT
EXPANDER
AND

MORE
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BTA's MODEL 524 MULTIPORT
CONTROLLER is a code activated one
to four serial port expander — but that's
not all since it has separate and indepen-
dent UARTS, buffers and handshaking
each port can operate with a different
configuration, i.e. different baud rates,
stop bits, etc. These features also permit
two or more devices to communicate
with the 524 simultaneously.

— ”
Letter-quality v
~_printer { 1

Full duplex with EIA RS-232 protocol
Baud rates up to 19,200
Expansion to 16 ports by cascading

Peripheral ports may be configured
by user software

One year warranty

*MODEL 524 $249.00

*MODEL 524A
same as model 524 except has 256 byte
rx/tx buffers per port

*MODEL 524D $269.00
same as model 524, plus continuous poll-
ing of each peripheral device for data
transfer requests. The device is auto-
matically connected when its ‘turn comes
up . ON, BUSY and OFF messages are
sent to the peripheral device.

*Other models available — Contact us or
your dealer for additional information.

BAY TECHNICAL ASSOCIATES, inc.

HIGHWAY 603,P 0. BOX 387
BAY ST. LOUIS, MISSISSIPPI 39520
[601]467-8231

Reader Service #374
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resolution, nonglare, P-31 phosphor
screen (the type with the fastest re-
fresh). With a character font of 14-
by 13-dot resolution in a 16 by 13
matrix, Corona surpasses virtually
all other currently available personal
computers with the possible excep-
tion of the more expensive NEC Ad-
vanced Personal Computer. | found
the Corona monitor easy to read and
have not experienced cye fatigue,
even after extended periods of use.

To accommodate such high-char-
acter resolution, Corona simply uses
a larger ROM, allowing actual con-
trol over every dot within the 16 by
13 matrix. By always lighting up two
adjacent dots, the vertical and hori-
zontal strokes of the characters can
be balanced, thus allowing a gradual
shifting of dots and very smoothly
sloping characters. This high resolu-
tion is particularly evident in the
smooth, tight curves of the lowercase
characters. Corona has also elimi-
nated conflicts between various char-
acter attributes, thus enabling
characters to be displayed in any
combination of attributes including
underlining, blinking, high intensity,
and reverse video.

As much an improvement as the
character resolution is the enhanced
graphics of the standard 12-inch Cor-
ona CRT. Corona permits graphics
and text to be displayed on the screen
at the same time, and it permits very
fine resolution of images, including
representations of photographs. With
Corona’s graphics storage in main
memory instead of an RS-232C serial
port, several images can be stored at
the same time, and those images can
be swapped rapidly on the screen.

It is currently necessary to install
an IBM PC-compatible color board
to connect a color monitor. Of
course, the same is true for an [BM
PC equipped with a monochrome
MOonitor.

Portable PC—to Go

Corona is taking a jump on the mar-
ket by offering both a tabletop and a
portable model with virtually the
same features and capabilities. The

portable, which is heavy enough at
28 pounds to more properly be called
a “transportable computer,” differs
from the tabletop model only in its
smaller (9-inch) monitor and in its in-
ability to mount the Corona full-
height hard disk internally. In all
other respects it matches its desktop
brother feature for feature, including
its 512K maximum RAM capability
and space for four full-sized IBM PC-
compatible expansion boards. With
the same graphics and character res-
olution on the slightly smaller screen,
the characters look a little better
than those on the monitor of the
desktop model.

Corona has chosen an unusual ap-
proach to dealing with the keyboard
of its portable. Instead of designing a
special keyboard that would act as
the front cover, it has used the same
slender keyboard as the tabletop
model, which may be enclosed, along
with a number of floppy disks, within
a detachable 3.81-inch-thick cover.
The entire unit is then transportable.

The portable is ruggedly con-
structed; the CRT and the disk drives
are shielded from one another by
metal partitions. The molded plastic
outer chassis is split horizontally, and
the top portion can be removed by
loosening the two screws that attach
it to the front piece and the two
screws that attach it to the rear panel.
To gain access to the expansion slots
and the memory sockets, you must
remove the six sheet-metal screws
that attach the left side cover of the
internal metal chassis. While this
whole process will take much longer
than with the tabletop model, it can
be done casily and relatively quickly.

The expansion slots in the Corona
portable are arranged front to back
as in the desktop model and are lo-
cated directly over the memory sock-
ets. The portable is also equipped
with adjustable, vertical rear card
supports. Slots in the plastic front
piece provide efficient cooling by al-
lowing air to be drawn into and
around the expansion cards and then
out the rear, past the mounting
brackets.

The portable uses a different type
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How Compatible Is This Compatible?

Perhaps the biggest question fac-
ing a prospective IBM PC-com-
patible computer buyer is that of
software and hardware com-
patibility. The Corona is designed
to run the software available for
the IBM PC from third-party ven-
dors. In fact, Corona is commit-
ted to full compatibility with the
Documented IBM PC Standard.

In its premier issue (see “How
Compatible is Compatible?” Vol.
1, No. 1) PC World developed the
following classification scheme to
rate computers on their com-
patibility with the IBM PC.

Level 1: Media compatible. Ma-
chines that have the ability to
read and possibly to write disks in
the format used by the PC.

Level 2: Processor compatible.
Machines that use an 8088 micro-
processor or an 8086. While the
two microprocessors are func-
tionally identical, the 8086 can
perform some operations more
rapidly, which may cause prob-
lems for timing-sensitive pro-
grams.

Level 3: Operating system
compatible. Computers that sup-
port MS-DOS, CP/M-86, or some
other popular PC operating sys-
tem.

Level 4: Component compati-
ble. Machines that can use plug-in
circuit boards designed for the
PC.

Level 5: Character set and key-
board compatible. Machines that
display the same characters as the
PC for each of the 256 character

codes and that have keyboards
that include all the same keys as
the PC’s.

Level 6: Video compatible. Ma-
chines that use the same video in-
terface as the PC. The video must
be memory mapped and located
at the same memory addresses
used in the PC.

Level 7: System compatible.
Machines that duplicate the PC’s
entire architecture. RAM, ROM,
I/O, and all other addresses reside
in the same locations as those in
the PC, including the routines in
the BIOS ROM.

The Corona PC and Portable
PC come close to attaining Level
7 compatibility, but due to the
BIOS ROM, they must be rated at
Level 6. In fact, the Level 6 rating
is absolutely valid in monochrome
mode but requires an IBM-com-
patible color graphics board to be
at Level 6 in the graphics display
mode.

The Corona offers improved
monitor resolution of 640 by 325
pixels (versus 640 by 200 for the
IBM PC). To accommodate the
same memory-mapped locations
as the IBM PC, the Corona sim-
ply multiplies the Y-axis of the
point to be plotted by 1.6, which
is done through one instruction
for the 8088 CPU.

Another important area that
must be supported without im-
pinging on IBM copyrights is the
contents of the ROM BIOS. One

of the problems here is that the
version of MS-DOS supplied by
Microsoft to manufacturers other
than IBM is assembled to run in a
slightly different location from
IBM BIOS. Corona had to make
modifications in DOS in order to
preserve a compatible ROM com-
munications arca. It has also sup-
plied equivalent functions for disk
copy utilities, disk compare util-
ities, and mode utilities.

In fact, the only basic point of
operational variance from the
IBM PC is that Corona can’t offer
the IBM-copyrighted ROMs. But
by preserving the same entry
points into DOS, it is able to pre-
serve compatibility with most
third-party software.

Still, not all IBM PC software
will run on the Corona without
modification. A few software
publishers have brought out their
initial offerings for the IBM PC
without accurately following the
Documented IBM PC Standard.
One such example is the first ver-
sion of Lotus 1-2-3. Running this
program on the Corona requires a
copy of PC-DOS. (Also, at this
time an IBM PC-compatible color
graphics board is required to view
the graphics output of 1-2-3.) Fu-
ture versions of [-2-3 should cor-
rect this situation, as Lotus, like
most manufacturers of 16-bit soft-
ware, is making special efforts to
ensure that its products will run
on the widest possible range of
16-bit computers.

of monitor with an etched antiglare
screen, although it still has a P-31
phosphor. Like its larger brother, it is
very readable, with 14 by 13 charac-
ters in a 16 by 13 matrix.

The 9.6- by 18.8- by 19.8-inch di-
mensions are par for the course in
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this stage of development for full-fea-
tured transportable computers, and
you should be able to take it on the
plane with you—if you're persuasive.
Being able to take the computer

home from the office should soon

convince many users to opt for the
portable model. Corona also offers a
nylon tote bag to make carrying the
Portable PC a little easier and to pro-
vide a little additional protection.

At $2545 with one double-sided
floppy drive ($2945 with two drives),
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game, a strategy game, and some
other simple diversions. There is even
a program that turns your Corona
into a simplified synthesizer, although
the speakers are not loud enough to
take full advantage of this feature.

The PC Tutor program included
with the system guides first-time
users through the intricacies of using
the Corona [see “Self-Training on the
PC,” PCW, Vol. 1, No. 3]. This in-
structional program is particularly
helpful since the documentation ex-
plaining MS-DOS and the various of-
fered utilities, though quite complete,
is printed in small type and is diffi-
cult to wade through. In the MS-
DOS documentation each command
is on a separate page arranged in al-
phabetical order. While that order is
good for referencing commands, it is
not the logical order for the first-time
user learning about MS-DOS.

The Corona PC user guide, on the
other hand, is in bigger print and is
easier and more logical to use.

For the BASIC programmer, there
is a separate package containing the
disk and the documentation for Mi-
crosoft’s GW BASIC (graphics in-
cluded), which will allow
programmers to use Corona’s im-
proved graphics capabilities. At this
time it is necessary to use an IBM
PC-compatible graphics board to
view IBM graphics programs on
screen; however, all graphics pro-
grams written in GW BASIC should
be able to run without a hitch and
should make full use of Corona’s im-
proved graphics.

The MultiMate word processor
bundled with the Corona was de-
signed to duplicate the features and
ease of use of the dedicated Wang
word processor. MultiMate is easy to
learn and is quite powerful, with a
full helping of worthwhile bells and
whistles [see “The PC’s Perfect
Mate,” PCW, Vol. 1, No. 6 for an in-
depth review].

Sales and Service

Corona markets its products through
a network of regional full-service dis-
tributors who in turn retail the prod-
ucts through a network of
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authorized Corona dealers (qualified
by both the distributors and Corona).
This approach is unusual: most other
manufacturers sell directly to autho-
rized dealers or sell to distributors
who supply the product to an uncon-
trolled marketplace. Corona hopes
that the distributors will be able to
provide close regional support and
stocking, allowing the dealers to do
an effective job of supporting the
product.

Once the warranty period has run
out, Corona owners may use the Xe-
rox Corporation service organiza-
tion, which currently includes 82
nationwide Xerox Computer Centers
for walk-in service, on-site service, or
pickup and delivery.

Except for the excessively noisy
disk drives and fan, a different key-
board feel, and a small degree of in-
compatibility, Corona presents a
convincing argument for purchasing
an IBM PC-compatible computer in-
stead of the original. The combina-
tion of greater power and
expandability, improved character
resolution and graphics, bundled
software, and most important, the
low price, is likely to persuade many
prospective buyers to turn their eyes
away from the giant and toward
computers like the Corona PC and
the Corona Portable PC. £

David Keith is a freelance journalist
and microcomputer consultant.

Corona PC, Corona Portable PC
Corona Data Systems

31324 Via Colinas #110
Westlake Village, CA 91361
800/621-6746

List price including bundled soft-
ware: Corona PC, $2595 with one
double-sided floppy drive, $2995
with two drives, $4495 with one
drive and one 10M Winchester.
Corona Portable PC, $2545 with
one double-sided drive, $2945
with tiwo drives.

Designed
For The
Future

Available

Financial Planning And
Analysis Software

VENTURE.REPORTS

» Income Statement

» Percent of Sales

* Detailed Income St.

» Cash Flow & ROA

» Present Value Analysis

Th New ol Fr e

* Sensitivity Analysis
o L.T. Assets

* Working Capital

= Balance Sheet

* Financial Ratios

It's on-Line NOW / Forecasts
the profitability of proposed
and existing business situa-
tions / Performs Business
Planning, Strategic Planning,
Capital Investment Analysis / -
You simply specify parame-
ters, enter data / Provides ten
all encompassing reports /-
Built in equations, logic and
accounting procedures / Pric-
ed at $495 / For your IBM PC.
write or call (201) 530-9260.
WEISS ASSOCIATES INC.

127 Michael Drive, Red Bank, NJ 07701

SEND IN GET DACK

the coupon our detailed brochure

Company:
Name:
Title:
Address:

Companies interested in the future
have an interest in VENTURE

VENTURE

WEISS ASSOCIATES INC.
127 Michael Drive, Red Bank, NJ 07701
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disk drives is double-sided you can
store both the System and the House-
keeping programs or the System and
EasySpeller II programs on the same
disk. If you have only single-sided
drives, the programs must be stored
on separate disks.

EasyWriter 11 is page oriented. You
work on a single page at a time, and
when you want to work on another
page, you move there by using the
Next or Previous commands or by
entering the number of the page you
want and issuing the Goto command.
Page orientation means you’ll never
have to scroll through a long docu-
ment again. When drafting a manu-
script, you can put more than 100
lines on a page before you have to
move to another page. Once you've
completed the draft, you run the
manuscript through the pagination
function to arrange everything into
page-long units.

EasyWriter I lets you choose the
“mode” in which to operate: charac-
ter, word, line, sentence, paragraph,
block, or page. Whichever mode
you’re in (its name is displayed in the
upper-left corner of the screen), the
Copy, Delete, Insert, Cut, Next, and
Previous commands work at the level
of that mode. If you’re in paragraph
mode, the Next command, <F10>,
takes you to the beginning of the
next paragraph. In sentence mode,
<F10> moves the cursor to the be-
ginning of the next sentence.

An important feature of Easy-
Weriter 11 is that the text you see on
the screen is the same as the text that
prints out on the page. Underlined
text is underlined, boldface text is
displayed in double-strength video,
and headers and footers appear on
the page. If you’ve chosen to justify
both the right and left margins, the
text is justified on the screen.

Robust Ruler

EasyWriter 11 allows you to store
format specifications in a file

called a ruler. When you press
<Shift>-<F1> the ruler appears,
ready for editing (see Figure 2). You
can name rulers so that they can be
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called from anywhere in a document
or from other documents in the same
folder. You can use the ruler to set
the right and left margins or justify
the right margin. Pages can be up to
256 characters wide, and you can set
regular and decimal tabs. EasyWriter
I1 sets the C that indicates the center
line automatically, but you can posi-
tion the C where you wish. You can
choose the character pitch (10 for
pica, 13 for condensed, and 6 for en-
larged) and the number of lines per
inch (3 lines per inch for double spac-
ing and 6 for single spacing).

You can also declare the ruler non-
adjusting: with a nonadjusting ruler
everything is printed as typed; text is
unaffected even when the Adjustment
command is given.

I modified the default ruler to re-
flect the type of work I do. I always
use <Shift>-<F1> to create a ruler
named d, for default. Whenever [
want to go back to my original mar-
gins, tabs, line spacing, and character
size, all I need to do is press
<Shift>-<F1> and d, and the ruler
is reset. You can leave a ruler un-
named, but [ name every ruler I think
I might have any reason to use again.
To get a listing of all the named
rulers in a document, use the main
menu’s option 7, Print Document
List.

Functional Function Keys
EasyWriter 11 uses the IBM PC func-
tion keys extensively, giving the pro-
gram the ease of use of a dedicated
word processor (see Table 1 for a list
of the key assignments). The pro-
gram comes with a sticker to attach
to the keyboard that explains how
the keys are used, but memorizing
the more frequently used keystrokes
is not difficult.

You can adjust text from the cur-
sor position to the end of the current
paragraph with <F8> or you can
adjust an entire document with the
Adjust option of the pagination func-
tion. Adjustment eliminates unneces-

sary spaces between words and
prevents words from hanging over
the right margin. If there is some part
of the text that you don’t want ad-
justed (a sonnet for example), use the
nonadjusting ruler.

In some situations you may want
to override the Adjustment program
on a character-by-character basis.
This is done by specifying “nontrivial
blanks,” or necessary spaces such as
paragraph indentations. To indicate

The text you see on the
screen is the same as
the text that prints out
on the page.

these blanks you can use the tilde
(EasyWriter II's default character) or
specify your own symbol. I use the
reverse single quote because it’s a
lowercase letter and because several
of the programs I write about require
the tilde. The nontrivial blank sym-
bol shows on the screen, but it
doesn’t appear in a printout. With
this feature you can indent para-
graphs or center material and have
the indentation and the centering re-
main after adjustment.

Like most professional word pro-
cessing programs, EasyWriter 11 has
a set of tools for moving text from
one place to another in a document.
It has the standard cut and paste fea-
tures found on most programs, and
in addition it allows you to copy a
section of text as many times as you
wish. For example, | typed “Easy-
Weriter II”” once at the beginning of
this article, copied it, and then in-
serted it by pressing <Alt>-<F5>
wherever I needed it throughout the
document.

EasyWriter 11 has a “tagging” fea-
ture that lets you mark segments of
text for modification. Once text
(up to 4000 characters) is tagged,
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you can merge it from one part of a
document to another or from one
document to an entirely different one
that isn’t even on the same disk.
When writing my book, [ used one
document for the text in a chapter
and another for the tables. 1 tagged
the tables, and when I needed to as-
semble the two documents into a sin-
gle chapter, only a few minutes of
merging were necessary.

Easy Indeed

Information Unlimited Software has
made every effort to make EasyWri-
ter 11 an easy-to-learn, easy-to-use
program. I’ve already spoken about
the menus and the ease with which
you can make choices or change pa-
rameters, but the program has other
easy features as well.

Document names can be up to 30
characters long, for example, and
they can be very descriptive. You no
longer need C-3PO, the gold-plated
robot from Star Wars who knows 6
million languages, to translate your
file names. But easy doesn’t stop
there. You don’t need to type docu-
ment names because you refer to doc-

uments by number. And complicated
keystrokes are a thing of the past; in-
voking functions is as simple as
<F1> for Help and <F6> for Ad-
just. Underlining is done with the
<Alt>-__ combination, and boldface
is accomplished with <Alt>-B.
Finally, EasyWriter Il is part of a
larger family of programs that in-

Document names can
be up to 30 characters
long.

cludes EasyPlanner, EasyFiler, Easy-
Speller I1, and the soon-to-be-
introduced EasyMailer 11. Each pro-
gram is designed to work with the
others, and each has the same general
structure, to make learning a pro-
gram’s special features easier.

EasySpeller II

EasySpeller 11 deserves special men-
tion. It’s an 80,000-word spelling
checker that can be loaded onto the
system disk and used anytime you

use EasyWriter I1. You can check the
spelling of a single word, a single
page, or an entire document. The
spelling checker tries to match words
from the document against the con-
tents of its word list. If a word you
have typed isn’t in EasySpeller’s lex-
icon, it stops to ask whether to ac-
cept the word as correct for this
document, accept it as correct in this
one instance, or correct the word.
You can exit EasySpeller 11 at any-
time by pressing <Esc>.

One shortcoming of EasySpeller 11
is that unlike some spelling checkers
it can’t learn special vocabulary.
EasySpeller II stubbornly refuses to
recognize the havoc computers have
played with the King’s English. Every
time I checked a chapter of my book,
I had to tell it that spreadsheet, work-
sheet, and VisiCalc were correct
words. EasySpeller I doesn’t even
think EasySpeller or EasyWriter are
words.

Dangerous Outcroppings

While ’'m impressed by EasyWriter
11, a long writing project has sug-
gested a few warnings I would like to
pass along. The first is to keep an eye
on the “% full” indicator at the top

IMain Menu ~ EW 11 DOS System 96K 2.0 Dec 11 821 iSelect Activity

! 1. Edit 4, Print 7. Print Document List
! 2. Open File Folder 5. Paginate Document 8. System Functions

1 3. Delete Document 6. Set Date

10% full 06/04/83

Doc Page Name Auth Op
__Active Document: 5 1 EASYWRITER Il REVIEW, PCW #6 ______
List of Documents in Folder LETTERS, MEMOS, ETC.

Doc Page Name Auth  Op Created Edited
2 1 Let. Nurock 05/06/83  05/06/83
3 3 Off Shore Banking Program 1983 05/10/83  05/10/83
4 3 Curriculum Vita 05/10/83  05/10/83
5 22 EasyWriter II, Review, PCW #6 05/29/83  06/02/83
6 1 Letter: Paul Chaison, 1US 04/20/83 04/20/83
7 1 ]. Blumenthal, Microsoft 02/20/83  04/20/83
8 1 L:D. Littwin/Ist draft of ms 05/25/83 05/25/83
9 1 Tables for EasyWriter Il Art. 06/01/83  06/02/83
10 1 Theron: Equipment Letter 05/31/83  05/31/83
11 1 L. Press: Cover for MS 06/01/83 06/01/83
12 1 Final things to do to WHAT IF 05/25/83  05/25/83

Figure 1: EasyWriter II main menu
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of the screen. This message shows
what fraction of the storage space on
the current data disk has been used.
If you fill the disk and continue to
type, the text you type won't be
saved, and the text you store could
affect the information on the disk in
many unpredictable and unfortunate
ways. Whenever I see a disk filling up
(above 90%), I switch to a new data

disk.

A catastrophic problem can occur
if you switch data disks when a file is
open. If you do so, you'll almost cer-
tainly make both the original disk
and the new one unusable. This
problem can occur at any point in
word processing other than when the
main menu is displayed. (Switching
within the Housekeeping menu is
necessary for importing, exporting,
copying, and so on, and presents no

problems.) So never change data disks
except when the main menu is dis-
played.

The Cancel command, <Shift>-
<F2>, must be used with caution.
It cancels all changes that you’ve
made to a page since the page was
last called from the data disk. This
feature works fine if the change you
wish to cancel is the only one you've
made since loading the page. But if

Word
Space 10 Line 1 Page
Ruler [ ]

1 Doc

Margins (L,R/J/N)

9 Tables for EasyWriter II Art.
from Document [9 ]

38% full 06/02/83

FULL_

Tabs (T)
essecesstesseleecetlenccessasicesceccnsiasessnscsnsissssscnselosssnsccsesioeanosanalt
Decimal Tabs (D)
Center (C)
cessteseiecsassessionssassssisscccssseConsctetanesiorenerecelosessssecionerseneal
Character pitch: [10] characters/inch. Line spacing: ] lines/inch
Figure 2: Ruler feature
Function Function Shift + Ale + EasySpell: Ctrl +
key key only function key function key function key
Fl Acknowledge Ruler Spell check
document
F2 Help Cancel Center
F3 Character Edit header/ Cut Spell check
mode footer current word
F4 Word mode Edit page Copy
parameters
FS Sentence Paragraph Paste Mark words
mode mode not recog-
nized
Fé6 Line mode Block mode Clear
F7 Page mode Print current Tag Find marked
page words
F8 Adjust Stop printer Merge
F9 Previous Search
F10 Next Go to page #

Table 1: Function key features
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Successors to the widely
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JETDRIVE $40

The only Electronic disk to work
on any memory board. Con-
tents restored after Ctrl-Alt-Del.
Plus our famous JET (high-speed
file transfer) program.

WINDRIVE $40

Available for most Winchester
hard disk drive systems. Source
code permits adaptation and
customization. The only way to
have unlimited drive expansion
and disk-sharing.

JFORMAT-2 $40

The only way to go beyond
360 K on one diskette. Allows
for 24 different formats up to
2.5MB size.

Dont W
JRAM $800

The only memory board which
allows more than 640K bytes
per system. 512K bytes con-
trolled by a hardware pager.
Includes the jetdrive program.

TALL TREE SYSTEMS
1036 Los Altos Avenue
Los Altos, CA 94022
(415) 941-5500

Reader Service #187
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you've typed good material as well as
bad, remember not to use the Cancel
command.

Another complaint I have has to do

with the modes. As noted, many
EasyWriter 11 functions perform dif-
ferently in different modes. Usually
this is a convenient feature, but a
problem arises if you press <Del>
when you think you're in the word
mode but are really in the line mode.
Zap—there goes the whole line. [ try
to stay in word mode (I feel it is the
most useful), but on more than one
occasion I've zapped a line when |
intended to zap a word. I know this

is EasyWriter 1I's way of telling me
that I'm getting tired and should
walk the dog, but it’s still frustrating.
EasyWriter 11 asks you to confirm a
deletion when in page and paragraph
mode, so you can’t zap large blocks
of text.

My last quibble has to do with the
Previous and Next features in page
mode. Pressing <F10> in page mode
takes you to the next page. This
method is fine if you remember to
switch back to word mode once
you're on the page you want. But if
you don’t remember, the next time
you press <F10> to move to the next
word, you'll find yourself moving to
the next page. If you have pushed

DOS-based EasyWriter 11

Information Unlimited Software
(IUS) has introduced a major revi-
sion of EasyWriter 11 in which the
program has been converted to a
DOS-based system from ASP (Ap-
plication Support Program), the
company’s private formatting sys-
tem. The upgrade costs $25 and
includes four disks and a com-
pletely rewritten and expanded
manual. Send a check, your origi-
nal program disks, and the pages
from the original manual (keep
the binder), and IUS will send you
the upgrade.

The upgraded program and the
original program are functionally
identical; you can almost make
the transition to the upgrade
without having to learn anything
new. But the revision provides a
number of additional advantages:
it uses all the DOS commands for
file management, and you can use
double-sided disks instead of the
single-sided ones required with
the previous version. Double-
sided disks effectively double the
number of pages you can place on
each data disk. The larger disk ca-

pacity also makes it possible to
have the System and Housekeep-
ing programs or the System and
spelling checker programs on the
same disk. Larger capacities re-
duce the amount of disk switching
necessary, making the program
easier to use.

Finally, with the DOS version
IUS introduced a Folder Name
function. With this feature you
name the folder you wish to work
with, and a menu displays the
documents in that folder. This
feature is necessary when you are
working with the larger number
of documents possible on a hard
disk.

If you have EasyWriter 11 docu-
ments created under the original
ASP format, you can obtain a util-
ity from IUS to translate ASP
disks into DOS disks. Note, how-
ever, that you must transfer from
a single-sided ASP disk to a DOS
disk that has been formatted as a
single-sided disk. You can then
copy the file onto a double-sided
disk if you want to.
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PC configured with a minimum of
64K and one disk drive. The board
has 64K of random access memory
that can be expanded to 192K.

Diagrams and step-by-step instruc-
tions covering installation accompany
the NBI board. At first glance it looks
as if any nontechnical person
equipped with a screwdriver could
insert the board in an available ex-
pansion slot and be off and running.
The instructions call for reconfigur-
ing easy-to-locate switches on the
IBM motherboard and the NBI board
to reflect the total amount of IBM
and NBI memory in the system and
then inserting the NBI board into any
available expansion slot. Sounds easy
enough, but if your PC already has
added expansion cards, the fun is just
beginning.

What the instructions don't tell
you is that the positions of the mem-
ory expansion boards determine the
proper switch configuration. If you
have already installed boards be-
tween the IBM motherboard and
NBI's board, you have to add the
total amount of memory to the
amount on the boards in place and
then reset the switches accordingly.
For a technician this situation would
be immediately apparent and easily
resolved. But this detail can cause
novices a great deal of frustration
(not to mention expense if the elec-
tronics are damaged) and a trip back
to the place of purchase.

Menus and Prompts

When you start up the system, the
program displays the main menu (see
Figure 1). The list of operations to
choose from includes Directory, Re-
cord, Edit, Print, Copy, Delete, Acti-
vate A drive, and Remove (or change)
disks. (The NBI Remove or change
disks operation is an important one.
When you want to turn off the PC
with disks inside the drives, you have
to be sure to type the letter O for Re-
move disk. If you don’t do this, you
have to go through a long data recov-
ery procedure the next time you want
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to usc the disk.) While you cannot
bypass the main menu, once you are
familiar with the eight options, you
can save time by entering your com-
mands before the prompts appear on
the screen.

The Directory option displays an
alphabetized list of documents stored
on the data disk. The list shows the
date each document was last edited,

NBI has trimmed the
number of keystrokes
to the bone.

its length in pages, and a document
description (up to 38 characters
long). The main menu options are
listed below the directory, making it
unnecessary for you to return to the
main menu to select an operation.
You can also select a document from
the main menu without displaying
the directory. These shortcuts save
time, especially in the early stages of
learning before you have memorized
the letters assigned to each opera-
tion. The last line of the screen al-
ways displays messages such as the
file/document name and the current
page number and line position.

Moving through Text

NBI has taken full advantage of
IBM’s well-designed keyboard by
using the function keys extensively.
This type of design minimizes the
need to memorize the control-alpha-
numeric key combinations that make
most other popular word processing
packages difficult to learn and use.
As a general rule, NBI has followed a
logical approach in designating the
operation of cach function key. For
example, frequently used operations
such as indent, center, or menu re-
quire a single keystroke. Function
keys used with the <Ctrl> key han-
dle formatting for such things as
tabs, page endings, headers, and foor-
ers. Function keys combined with the
<Alt> key handle deletions, such as

erasing lines or words or clearing tab
settings.

In addition to making the most of
the function keys, NBI puts the PC’s
cursor keys to good use. Using the
right and left directional arrows with
the <Ctrl> key moves the cursor
through a line of text a word at a
time. The <Home> and <End>
keys instantly move the cursor to the
left margin or to the last character of
a line. Though the operation is slow,
the <PgUp> key moves the cursor to
the top of the previous page and
<PgDn> positions the cursor at
the top of the next page. <Ctrl>-
<Home> moves the cursor to the
top of the screen.

If you type long documents, you
can send the cursor to a specific page
by typing two commands and the
number of the page you want to
reach. When the desired page is lo-
cated, the cursor goes to the first
character on the first line of the page.
This locate-page function is useful,
but it has some peculiar limitations.
Once the program has advanced to a
specified page, it will not scroll back-
ward above that page. In order to
view a paragraph that is split be-
tween two pages, you have to search
to the preceding page and advance
the cursor manually down to the de-
sired location. I found this awkward
procedure irritating, both because it
is unnecessary and because it isn’t de-
tailed in the manual.

Editing a Document

NBI has taken a unique approach to
inserting and deleting text in docu-
ments. While I found the procedure
somewhat awkward to use at first, [
quickly adapted. The system auto-
matically changes its typing default to
strikeover or insert mode, depending
on the location of the cursor. When
the cursor is positioned under a char-
acter, you need only press a key to
type over the character. But if the
cursor is at a space, the system auto-
matically goes into insert mode and
continues in that mode until the cur-
sor is repositioned. [ was impressed
with this feature because it makes
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losing more than one word by typing
over it impossible. If an incorrect key
is typed, the <Backspace> key can
be used to correct any mistakes im-
mediately without canceling the in-
sert function. If you want to insert
characters within a word, vou can
use the <Ins> key.

NBI uses two primary methods
for deleting information. The
<Backspace> key erases characters
to the left of the cursor, and the
<Del> key erases characters to the
right of the cursor. Words and lines
can also be deleted by using function
keys in conjunction with the <Crrl>
key. To prevent the accidental loss of
special codes and preserve line/para-
graph integrity, the <Del> and
<Backspace> keys do not affect re-
turns, format instructions, or special
commands. These elements can be
deleted only by using the special de-
lete instruction, <Alt>-<F5>.

Formatting

Format is the way a page looks when
it is printed—right and left margins,
number of lines per page, spacing be-
tween lines, and pitch. Since most
people produce a variety of docu-
ment types, a good word processing
package should include many format-
ting options that are easy to change.

NBI's standard format assumes
vou are using 8- by 1l-inch paper.
Standard margins are 1 inch at the
right, left, top, and bottom of the
page; the standard pitch setting is 10;
and the standard line spacing is sin-
gle. If you like these format param-
eters, no format setup is necessary
when you begin to type a page of
text.

NBI lets you choose an unlimited
number of line formats for line spac-
ing, line length, and justification
within a single document. The pro-
gram allows only one format per doc-
ument, however, for pitch, left
margin, text length, top margin, and
paper length. Formatting instructions
for documents are stored as separate
files attached to the main document.
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WORD PROCESSING OPERATIONS

DIRECTORY DISPLAY

EDIT A DOCUMENT
PRINT A DOCUMENT
COPY A DOCUMENT
DELETE A DOCUMENT

Q= 0=Imi=T

RECORD A NEW DOCUMENT

ACTIVATE/DEACTIVATE A DRIVE
REMOVE OR CHANGE DISKETTE(S)

TYPE THE UNDERSCORED CHARACTER TO SELECT OPTION.
PRESS THE ESC KEY TO CANCEL ANY INSTRUCTION.

Figure 1: Main menu

The instructions are represented on
the display as squares embedded in
the text. Squares are also used in
place of special printing instructions
such as characters for underscoring,
boldfacing, and overstriking. When
the cursor is positioned under a
square, the message line at the bot-
tom of the screen tells you what in-
structions the square represents.

Though less obtrusive than multi-
ple-character symbols, the instruc-
tion squares tend to clutter up the
screen. For people who get confused
by busy screens, the NBI screen can
casily be converted to Proofreading
Display mode, in which text appears
as it will when printed. If you prefer
the uncluttered screen, you can do all
your editing in the proofreading
mode.

People who use word processing
infrequently as well as those of us
who use it daily can appreciate the
simplicity of NBI’s reformatting pro-
cess. Reformatting occurs automati-
cally when you advance the cursor
through the document after adding
or deleting text or changing formats.
The cursor moves freely across page
boundaries, reformatting and re-
paginating as it goes.

Adjusting a paragraph by moving
the cursor down through text is a fast
and simple method. The fact that
NBI is document oriented makes it
possible to readjust an entire docu-

ment simply and easily. In addition,
repagination occurs simultaneously
when you adjust text. If you want,
you can also include a hyphenation
pass, creating a more even right mar-
gin for multipage documents, and the
widow/orphan line control may be
used to prevent lines at the beginning
or end of paragraphs from being sep-
arated from the rest of the paragraph.

Moving and Copying Blocks

For people who have trouble deciding
whether a paragraph would work
better on page 3 or page 12, the abil-
ity to move blocks of text within the
same document is an absolute neces-
sity. The NBI software handles this
function well. You simply press
<F3> at the beginning of the block
to be moved and again at the end of
the block. This action highlights the
text to be moved. Next, position the
cursor at the desired destination and
press <F5>. Even better, you can
mark the block, continue editing
other text, and then insert the block
when you are ready. Although NBI
block moves are somewhat slow com-
pared to the same procedure on a
dedicated word processor, their sim-
plicity makes up for their lack of
speed.

I was satistied with the NBI block
move procedure, but [ was somewhat
annoyed to find no provision for
making direct copies of information
in a document. Rather than provid-
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ing a direct copy key, NBI's method
is to have you highlight the block of
text (using the same procedure as
that for moving text) and assign it a
document name. When this is done,
the program automatically erases the
block from its original position and
stores it as a document on the disk.
To copy, the block must be reinserted
into its original position as well as in-
serted at its new position. In addition
to its requiring extra keystrokes, the
real aggravation with this procedure
comes when you are finished with the
block. To avoid having these tempo-
rary documents permanently taking
up space on your disk, you must go
to the directory and delete them.

I must mention that although it is
cumbersome for editing, the copy
feature does have one redeeming as-
pect. The same operation can be
used in a document/paragraph as-
sembly application. Paragraphs
stored as documents can be ap-
pended quickly into a document with
a command made up of the para-
graph’s name and <F7>.

Tabs and Decimal Alignment

The NBI screen scrolls horizontally
to accommodate up to a 13-inch
writing line, enabling you to create
and edit wide charts. Both regular
and decimal tab stops can be set at
any point on the format line any-
where in the document. The decimal
tab instructs the system to align
numbers at a decimal point and can
also be used to align text at the right
edge of columns.

Accountants and others who type
lots of statistical data may not find
NBI word processing to their liking.
NBI does not offer any math calcula-
tions or the ability to automatically
move columns horizontally or lines
vertically on a page, although col-
umns may be moved, inserted, or de-
leted manually. Using the move and
copy features of the NBI, it is pos-
sible to move entire tables or make
separate documents out of them to
use as insertions in other documents.
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Search and Replace

Once considered a feature limited to
dedicated word processors, search
and replace has become a mainstay
on virtually all word processing
packages. NBI is credited with intro-
ducing this feature to the word pro-
cessing community on the dedicated
system 3000, and they have incorpo-
rated the speedy and efficient ap-
proach into the PC version.

Text searching occurs in a forward
direction only, and a search can be
initiated for a string of up to 77 char-
acters. Because the program is not
case sensitive, it locates all occur-
rences of a word regardless of
whether the word is upper- or lower-
case, underscored, or hyphenated and
broken at the end of a line. After lo-
cating the first match, finding subse-
quent occurrences of the desired
string requires only a 2-keystroke
command.

In addition to finding and replac-
ing words throughout a document,
you can tell the system to search for a
word and then stop for verification
before it replaces the word. Replace-
ment text matches the upper- or
lowercase characteristics of the origi-
nal character string.

Headers and Footers
Headers and footers are terms for
document titles and page numbers
printed in a document’s top and bot-
tom margins. With NBI, headers and
footers are recorded as subdocu-
ments attached at the beginning of
the main document. Headers and
footers may contain any number of
lines and include underscored and
boldfaced text. You can position page
numbers in either the header or the
footer and instruct the program to
begin numbering at any page in the
document, which is a nice feature if
you don’t want page numbering to
start on the first page.

| found two flaws in the NBI
header and footer feature. The pro-
gram doesn’t produce footnotes, and
it doesn’t handle alternate left and
right page numbering for book
format.

Creating Outlines

If you are a teacher who writes
course outlines, a writer outlining
your next novel, or an architect who
prepares architectural specifications,
NBI's unique outlining feature by it-
self will make the program worth its
price. The feature allows you to type
an outline with up to six indentation
levels. The program automatically in-
dents the text for you according to
the appropriate outline level you have
reached and inserts the right num-
bers. If you remove or insert an item,
the remaining items are automatically
renumbered when you scroll through
the text. The program offers three
outline format options.

Document Merge

NBI's approach to document merg-
ing parallels the approach taken by
most dedicated word processors. The
merge function, while most com-
monly associated with form letter
production, can be used whenever
variable information must be inserted
in a document. To use this function,

Text searching occurs
in a forward direction
only, and a search can
be initiated for a string
of up to 77 characters.

you create a main document with a
“switch code” recorded at each posi-
tion where vou want to insert infor-
mation. The switch code is inserted
by pressing <Ctrl>-S and choosing
an identifying name of up to 10 char-
acters for the variable. The switch
code is displayed on the screen as an
instruction square. When you want
to identify the variable (such as the
name, address, or amount), you posi-
tion the cursor under the square to
display a message at the bottom of
the screen.
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Variables are recorded as separate
documents, with each variable fol-
lowed by a variable mark, <Crtrl>-V,
and each group of variables divided
by a “group code,” <Crtrl>-G. The
main document and the variables are
merged during the print operation,
enabling you to continue to edit or
record another document during
printing. Merged documents are not
stored on disk, so they don’t take up
valuable space.

Printing

In addition to the IBM 80 cps Matrix
Printer, NBI supports the QUME
Sprint 9/11, Diablo 630, and NEC
Spinwriter 3500Q letter quality
printers and the Epson MX-80 and
MX-100, Okidata Microline 84, and
NEC 8023 dot matrix printers. Like
the merge feature, NBI printing is de-
signed to let you edit and print at the
same time.

You can print selected pages of a
document in any order. When you
stop the printer, printing ceases im-
mediately; you can then choose to re-
sume where you left off, or you can
start with the current page or reprint
the entire document.

NBI provides underlining, boldfac-
ing, strikeover, super- and subscript-
ing capabilitics, and the ability to
print documents with different type
styles. Type styles are designated in a
document as, for example, type style
#1 and type style #2. The first print-
ing pass prints the text in the first
type style only, leaving blanks where
a change in style is indicated. After
the first pass, you reinsert the paper
and the printer fills in the blanks
with the second type style.

Documentation

NBI's training guide and reference
manual are exceptionally well writ-
ten. Intended for the novice to word
processing, the documentation pres-
ents concepts and discusses applica-
tions for each feature. The training
guide provides easy-to-follow exer-
cises prerecorded on a training disk
that comes with the book. If you
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have experience with word process-
ing, you can skip the preliminaries in
cach training section and go straight
to the exercises. Each new lesson and
exercise reinforces what you have
learned in previous lessons.

The NBI reference guide presents
all features and functions of the sys-
tem in alphabetical order and in-
cludes a description of cach, with the
keystrokes necessary to perform the
operation. The Message section pro-
vides a quick reference list of screen
messages, with explanations about
what they mean and how to respond
to them. The Troubleshooting sec-
tion lists common problems and sug-
gests possible solutions.

NBI provides four levels of help
screens that can be accessed at any
stage of producing a document ex-
cept the header or footer stages. The
first help level displays the function
key operations. The second level dis-
plays unshifted function key opera-
tions. The third level displays the uses
of the function keys when they are
shifted with the <Ctrl> key, and the
fourth level displays the uses of the
function keys when they are shifted
with the <Alt> key.

The professionalism of NBI's train-
ing guide and the helpfulness of the
reference guide deserve high marks. |
was impressed by the authors’ ability
to present difficult concepts in easy-
to-understand terms. The quality of
the documentation is a tribute to
NBI's many years of experience in of-
fice environments.

No Disappointment

Known throughout the industry for
the outstanding quality of its dedi-
cated word processing systems, NBI
has not disappointed anyone with
this version for the PC. Although not
as powerful as NBI dedicated sys-
tems, the PC version has more fea-
tures than many currently available
word processing programs and is
easy to learn and use. From basic edi-
ting to sophisticated applications,
NBI has trimmed the number of key-
strokes to the bone. The system is

highly reliable; through all the de-
structive maneuvers I attempted, NBI
could not be brought down. The sys-
tem is responsive. A professional typ-
ist capable of “bottlenecking” the
system will not be able to out-type
it—this program plays catch-up ex-
tremely well.

The functions available on the NBI
have been designed with their in-
tended applications in mind, unlike
many programs that supply the solu-
tion and leave it to you to figure out
the problem.

The question remains, is the pro-
gram worth its $695 price? [ believe
that this program is better than the
number-one-selling word processing
software, priced at $500. In addition,
the NBI circuit board that comes
with the software provides you with
an additional 64K of memory, allow-
ing you to expand the memory of
your PC. Certainly anyone who han-
dles long documents or prepares
mass mailings using mailing lists con-
siders installing additional memory
carly in the game. The cost of an ex-
pansion board plus word processing
software will come close to the price
of the NBI Word Processing package.
In this respect, it’s either pay now or
pay later.

Tapping into the market mania for
the IBM PC, NBI has effectively sig-
naled a new era in personal computer
word processing. The first of a new
generation of word processing pack-
ages, this program should up the
ante, forcing competition to intro-
duce more professional-quality word
processing packages. =

Merrily Shinyeda is the Director of
The Sierra Group, a Tempe, Arizona,
based office automation marketing
research and consulting company.

NBI Word Processing

3450 Mitchell Ln.

P. O. Box 9001

Boulder, CO 80301

SOO/NBI-1111

List Price: $695

Requirements: 128K, one disk drive
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will have to answer them later

MICROPRO HAS THE ANSWERS.

Whatever your current situation, there are factors in
the software market that apply to you. Unfortu-
nately, they tend to make choosing software a little
intimidating.

For one thing, when you buy software, you're
committing yourself and your company to a path,
largely governed by the scope and capabilities of
a software product /ie. Even if you're only buying
one program now, when you buy
more they should all work together
This makes your first decision
rather far-reaching. It’s expensive

WORDSTAR [J

and time-consuming to change
software; and sometimes ‘
requires buying new hard-
ware as well.

STARBURST |,

MicroPro arms you for
any eventuality with the
most completely integrated family
of business software in the busi-
ness. Each of our wide selection
of programs offers a range of capa-
bilities from the simplest tasks (like memos) to the
most complex office automation jobs. Their vast
capabilities in Word Processing, “What If” Analysis,
Financial Planning, Data Base Management, and
more, can be instantly applied to any project; be-
cause all MicroPro programs work together They

share information, operating procedures, and per-
form complementary business applications.

Perhaps the most valuable option of all is the
ability to build your own automated systems. With
StarBurst} a manager can set up simple step-by-step

menus to guide staff through delegated
tasks. Only MicroPro makes it
simple enough to do yourself so
you don’t spend all your time
doing mundane programming
instead of creative managing.
And only MicroPro makes it
possible for you or another
manager to change applica-
tions later— without a programmer,
in plain English.

Obviously; in business, options
are important. That’s why we de-
signed the most flexible and compre-
hensive software system for business.

And it’s put our programs among the top
10 best-sellers for years, with WordStar,” our
word processing program, becoming the
undisputed standard for the industry.
So don’t waste any more time reading about
how MicroPro’s software answers can pave the
way to a more successful future for you and your
company. Go to your local computer store, and ask
them to show you. For the dealer nearest you call
(800) 443-0100 ext. 948.

STARINDEX

INFOSTAR

MicroPro.

W ) F

When you start with MicroPro,
there’s no stopping you.

For name of the dealer nearest you, phone ($00) 443-0100 ext. 948.
For more information write MicroPro, 33 San Pablo Avenue, San Rafael, CA 94903. (415) 499-1200.
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MoneyTrack is uniquely right...for some people

This new program makes it easy for you to do your own books.
You can get all the obvious advantages of doing it yourself even if
you know nothing about accounting—or bookkeeping.

Is MoneyTrack for you?

Only MoneyTrack is designed specifically for people with mul-
tiple sources of income, an interest in several ventures. For
the doctor, lawyer, dentist, CPA. For the entrepreneur, owner
of a small business, farmer, developer, general partner, agent,
business manager.

Only with MoneyTrack can you keep complete, simultane-
ous records for activities like these:
@ A small business and its related funds (like pension and
profit-sharing funds) and all your personal finances (stocks and

bonds, rental properties, trusteeships, etc.).

@ A series of general partnerships, with separate records for
each limited partner and for each profit center.

@ A farm, treating each crop and each herd as a separate profit
center.

@ A retail store, treating each line as a separate profit center.
The “"home accounting™ programs aren't powerful enough to
handle all this. The corporate general ledger programs are too
cumbersome. Only MoneyTrack is the answer.

Powerful features for important matters

Here are just a few of the many features that make MoneyTrack unique:

P> Capacity. You can track up to 99 sources of money, up to
99 businesses or ventures. All share a 900-account general
ledger.

P Extensive logic. MoneyTrack simplifies complex transac-
tions—Ilike closing a real estate deal. For example, you can
distribute a payment to as many as 18 accounts and Money-
Track will make sure the transaction is balanced before you
can file it.

P Complete records. When your accountant suggests a
change in income or expense classifications, you can modify
any record because the complete detail is on file. And
MoneyTrack will flag the change.

P Pinpointed analysis. You can limit MoneyTrack's many
detailed reports by dates, accounts, funds, businesses.

P Check printing. You can specify up to nine print formats to
match check formats you now use.

Above all, ease of use

Just a few of the reasons...

P Operating system. No matter what operating system you're
using, you can use MoneyTrack easily, simply—because
MoneyTrack contains its own operating system. You insert the
disk, press three keys, and start to work immediately.

P One menu—and no intermediate files to slow you down.

P Data entry. Big-system programming—over 11,000 lines of
source code—makes data entry logical, consistent, simple; it
anticipates your needs and problems, prevents errors.

Discover MoneyTrack’s real value

MoneyTrack costs under $500—and will save you several times
that each year just in CPA write-up charges. But to appreciate
how much it can do for you — its real worth— you must see
MoneyTrack in action.

Nothing easier. You can get a fee, no-strings demonstration at
many computer and software stores.

Or just send us the coupon. We'll send you a teaching demo
disk that shows exactly how MoneyTrack works, what it can do

for you—and will give you a head start when you use the system.
The $30 cost applies in full to the purchase price. If you don't
buy MoneyTrack, return the disk and we'll refund $20.
Call us with any questions—or for credit card orders. Pacific
Data Systems, Inc., 6090 Sepulveda Blvd., Culver City, CA 90230,
(213) 559-8713.

N SN SN G S S G G G G G -
Pacific Data Systems, Inc. 02A10
6090 Sepulveda Blvd., Culver City, CA 90230

Send me the teaching demo disk under terms in the ad

-

I I have no computer [ have
(specity make & model)

$30 Payment by check money order Visa™ [ ]MasterCard"

Card = (expires)

(copy exactly as it appears on card)

Name
Address

City State Zip

Phone ( )

Signature

-———=—=-

Your name will not appear on any mathng list
NN SIS IS GEET SIS DI BEEE SIS G G .

L

=MONEY-TRACK:-

Runs on IBM PC - IBM Displaywriter
Most IBM PC compatibles
Digital Rainbow 100

PACIKFIC

Data Systems,Inc.
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Your goal in Zork 111 is, as the play-
ing manual ominously puts it, “to
discover the secret purpose of the
Dungeon Master, who will oversee
your ultimate triumph—or destruc-
tion—in the realm of Zork.” If that
doesn’t curdle your cheese, nothing
will.

Zork 111 seems to have borrowed
from the movie The Empire Strikes
Back for some of its characters. The
Dungeon Master sounds like a cross
between Obe Wan Kenobi and Yoda.
There is also a fight scene with a
hooded figure who looks very famil-
iar. But then, where are Han Solo,
Chewbacca, and Princess Leia?

All the familiar Zork elements are
present: endless passageways leading
to conflict, treasure, and adventure;
baffling secrets, puzzles, and para-
doxes; and the ever-present threat of
death with the concomitant promise
of reincarnation, which will cost you
ten points, of course.

Playing the Game

Starting Zork 111 is as easy as insert-
ing the disk and pressing ENTER.
Instantly you find yourself in a
strange place filled with mysterious
shapes and shadowy danger—no, it’s
not the men’s room at the bus depot.
Zork Il starts you off at the bottom
of an endless staircase; from there it’s
business as usual as you crawl, climb,
fight, and blunder with abandon.
(Hmm...maybe it is the men’s room
at the bus depor.)

You can move in any of the eight
compass directions plus up, down,
in, and out, unless you are prevented
from doing so by a wall, an ogre, or
other obstacles. You must fight your
way through the Great Underground
Empire using tools and weapons
found along the way to conquer
obstacles, fearsome enemies, and
endless confusion. Eventually, you
will piece together the puzzle that is
Zork 11I—if you succeed in your
quest.

PC World

Evaluation

Zork III, like its brothers, is enter-
taining, but it can also be frustrating.
Many of the puzzles you must figure
out are not solvable except through
trial and error or blind luck. In addi-
tion, Zork 111 often tells vou it
doesn’t know or can’t understand
something, or it says you are stand-
ing next to an object that it then
claims isn’t there. At these times

you realize that Zork 11 has its
limitations.

Card or board games have their
own limitations—they can’t talk to
you or compete against you. Al-
though you can interact with a prose
game like Zork I11, its conversational

Instantly you find your-
self in a strange place
filled with mysterious
shapes and shadowy
danger.

skill is limited to that of a well-
trained parrot. Someday we may see
a prose adventure game from In-
focom that can converse intelligently,
but Zork 111 isn’t it.

Like all Infocom games, Zork 111
has been thoroughly tested; it’s a pol-
ished, smooth-running program that
has some sort of reply for anything
you say. In fact, part of the game’s at-
traction is its humorous responses to
your often-desperate instructions.
After giving the command Get sword
you’re told, “Who do you think you
are, Arthur?” Eat sword draws the re-
sponse, “I don’t think that the sword
would agree with you.”

Besides supplying a light touch,
Zork III's responses often give valu-
able hints about the answer to a par-
ticular enigma. A wild guess may
turn out to be the correct answer, or
it may kill you. Either way, it’s great
entertainment.

Documentation and Warranty
Don't ever try to play an Infocom
game without reading the manual. If
vou do you will get snagged by some
minor problem you could have easily
avoided by reading the instructions.
You'll probably get snagged anyway
by something else, so why double
your trouble?

Luckily, Infocom’s documentation
is complete, easy to understand, and
includes handy tips for playing the
game without giving away too many
secrets. The disk—not the pro-
gram—has a warranty for 90 days.

The Final Reward
Although all the Zork games take
place in the land of Zork, each has a
special personality. Zork 111 feels like
the end of the series. It has a mysti-
cal, walking-through-limbo-on-the-
road-to-eternity feeling, as if the
prize were not 20 treasures but nir-
vana. Nothing is what it seems.
Zork 111 is a fine sequel, but you
may not want to buy it if you already
own Zork I or II. Many other prose
games are available, and you might
prefer something different. If you
don’t have a Zork game already, any
one of the three would be a good in-
troduction to the series.

Starcross

Another name for Starcross might be
Zork Goes to the Stars. In Zork 111
you run amok in an ancient empire
deep underground, but in Starcross
you run amok in an alien spacecraft
in outer space. Like Infocom’s other
games, Starcross dares you to match
wits with the computer on a voyage
into the unknown, where befuddle-
ment and death lurk every step of the
way.

All the ingredients of a good
Robert A. Heinlein sci-fi novel are
here: the wildcat prospector (that’s
you), the sassy ship computer, and a
lucky find that could be too hot to
handle.
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= Review

Playing the Game

Snipes are bloodthirsty little spher-
oids whose raison d’etre is to hunt
you down and either shoot you or
blow you to pieces. They can’t move
very fast, but they are numerous, per-
sistent, and effective.

The chase takes place in an exitless
maze about one-fifth of which you
can see on your screen at any one
time. Your player is a pair of eyes
equipped with flashing eyebrows over
what appears to be either a bushy
mustache or a mouth gaping in as-
tonishment at all the snipes. Unlike
PacMan, in which the maze is fixed
and the player moves through it, in
Snipes the player is fixed in the center
of the screen and the maze moves.

The snipes merge one at a time
into the maze through portals scat-
tered throughout. They can reappear
through the portals almost as fast as
you can blast them, so the only way
you can win is to find and destroy all
the portals and then destroy all the
snipes.

Meanwhile, the snipes are hunting
you. They get your coordinates from
the maze itself and shoot spears at
you whenever you get within range,
even if walls, other snipes, or portals
are in the way. Their mindless at-
tacks can work to your advantage: if
you maneuver to a position close to a
group of snipes but stay safe behind
a wall, they will zap each other while
shooting at you. Be alert when snipes
shoot at you diagonally; their spears
travel fastest that way.

Your weapons are speed, maneu-
verability, and your gun, which can
fire a continuous salvo. Pressing the
Space bar makes your player move at
double speed—fast enough to outrun
the snipes’ spears. By comparison,
the snipes are slow moving, but they
make up in numbers and suicidal de-
termination what they lack in
quickness.

184

You move your player by using the
numeric keypad: four keys move you
right, left, up, or down. Your player
can also move diagonally if you press
any two adjacent keys. For example,
pressing 8 and 4 moves you up and
to the left. You can shoot in four di-
rections as well as diagonally by
using any of five selected letter keys.

Twenty-six play levels are avail-
able, from A to Z, each with in-
creasingly hazardous features. For
instance, level A provides an easy
game with snipes that shoot infre-
quently, no exploding snipes (a nas-

Snipes combines a Pac-
Man-like maze with
the hunt and search in-
tensity of Zork 111 and
the shooting action of
Berserk.

tier version of the shooting snipes),
no bouncing bullets, and walls that
aren’t electrified. And of course, as
you progress toward level Z every-
thing gets tougher.

The bouncing bullets are an out-
standing feature. On the more ad-
vanced play levels, all bullets fired
diagonally can ricochet up to eight
times. This feature provides an enjoy-
able, imaginative way to destroy
snipes that are lurking around cor-
ners or in passageways you need to
go through without exposing yourself
to danger. But be careful; the bullets
can ricochet back and take you out
too.

In addition to 26 play levels, you
can choose from 9 skill levels to de-
termine the maximum number of ac-
cess portals and snipes you must face
and the number of players with
which to face them. At level 1 you
face ten snipes and three portals with

five players. At level 9 you face 150
snipes and ten portals with only two
players. Staying alive for more than
one minute, let alone winning, is al-
most impossible at level 9.

Evaluation

Snipes can be played on either a color
or a monochrome monitor, but it is
more attractive and easier on the eyes
in color. The maze is blue, the snipes
are green and brown, and the portals
shimmer in alternating shades of red,
gold, purple, yellow, and white. They
are so pretty that you almost hate to
destroy them.

The sound effects are nearly as en-
tertaining as the graphics. Separate
beeps, toots, and chirps indicate the
sounds of bullets and spears being
fired and snipes and portals being de-
stroyed. Function key <F2> toggles
the sound of your blaster only, while
<F1> toggles all sounds.

A scorebox at the top of the screen
keeps a running total of the number
of portals, shooting snipes, and ex-
ploding snipes you have blasted as
well as the total of each remaining. It
also indicates the level at which you
are playing, the clapsed time, the
number of players you have left, and
the score. Five hundred points are
awarded for each portal you destroy
and ten points for each snipe, al-
though that isn’t mentioned in the
manual.

SuperSet Software has done an ex-
cellent job of testing and refining
Snipes. The action is very fast and the
screen instantancously reflects key-
board input. The arrangement of the
controls is logical and easy to use; in
fact, this is one game that you could
not play with a joystick because you
need almost all your fingers to punch
commands.

SuperSet designed Suipes so that it
randomly creates a new maze and
places the portals for each new game.

October 1983






See the latest in
microcomputers — from
Apple to Wang — at EMCE
Long Beach this October.

If vou're involved with business use of mi-
crocomputers, then EMCE is the microcom-
puter conference and exhibition designed
exclusively for vou.

AUEMCE, you'll see the latest in microcom-
puter systems, business software packages,
printers, monitors and other peripheral
cquipment, computer accessories and related
services. And vou'll be able to meet face to
face with computer professionals on an ex-
hibit floor full of microcomputer products
from leading hardware and software compa-
nies.

Friday with special tutorials to be held all day
on Wednesday.

Put EMCE on your calendar now! The Long
Beach Convention Center in Long Beach, CA
is the place: Wednesday, October 5 through
Friday, October 7. 1983 are the dates. Exposi-
tion hours: 10-6, Wednesd: v through Friday.
It vou're interested in exhibiting at EMCE
contact Doris Rosner, Mitch Hall Associates,
1200 East Street, Westwood, MA 02090,
(617) 329-833+.

Or, if vou'd like more details on the confer-
ence program, contact Louise Myerow, CW
Conference Management Group, Box 880,

EMCE also offers you a complete conference
program which will be held Thursday and

Framingham, MA 01701, (800) 225-4698. In
Massachusets, call (617) 879-0700.

BEMCE

Executive Microcomputer
Conference & Exposition

The Executive Microcomputer Conference & Exposition
is sponsored by the Conference Management Group of
CW Communications. Inc., publishers of Computer
world, InfoWorld. ISO WORLD and PC World as well as
information systems publications in 21 countries around
the world
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HAYDEN...the source

Cryptanalysis for Microcomputers (Foster) Crack and
create secret codes with your micro! An introduction to using
microcomputers for solving cryptograms and cryptographic
systems. Three BASIC programs are discussed: the first converts
plaintext to ciphertext, the second converts ciphertext to plain-
text, and the third uses mechanical aids and standard attacks on
cryptograms. #5174, $14.95

Codes, Ciphers, and Computers: An Introduction to
Information Security (Bosworth) Describes the fundamentals
of secret communication and provides an understanding of
computer security through cryptography. Details and illustrates
traditional cryptography techniques developed before
computers, and discusses more recent concepts for the highest
levels of information and data security. #5149, $14.95

Microcomputer Systems: Hardware / Software Design
(Blasewitz and Stern) Emphasizing the design and integration of
microcomputer systems and peripherals, this book offers a
complete look at the world of microprocessor design and
application. The book zeros in on information needed to become
proficient in the design and use of microcomputers. #5123,
$27.50

CP/M?® Revealed (Dennon) Intended for CP/M users
interested in improving their skills. this book is a guide to the
CP/M operating system: the console monitor (CCP), the system
manager (BDOS), and the input/output driver package
(CBIOS). In addition to providing a clear understanding of the
data structure of the CP/M disk and other essentials for using
CP/M effectively. the text fills many of the information gaps left
by the Digital Research CP/M manuals. Covers booting up, log-
ging in, changing memory size, mapping disk space, calling al
programs, and more. #5204, $13.95

Using Microcomputers in Business (Veit) Essential
background briefing for any purchaser of microcomputer systems
or software. In a fast-moving style, without the usual buzzwords
and technical jargon. Veit answers the most often asked

questions. #5152, $10.95

Available at your local computer store or

Phone 1-800-631-0856

operater IPC 53 ® In NJ call 201-843-0550. ext 382

CRYPTANALSES
(oHpuTa

PRIMER

Hayden

The 8086/8088 Primer: An Introduction to Their
Architecture, System Design, and Programming, 2nd Ed.
(Morse) Written by the man responsible for the design of the 8086
microprocessor. Updated to provide novices and professionals
alike with a thorough introduction to Intel's 8086 and 8088
microprocessors. #6255, $11.95

The Investor's Computer Handbook (Packer) A
valuable guide to help you manage your investments better using
your micro. NO PREVIOUS MICROCOMPUTER EXPERI-
ENCE IS NEEDED. Offers advice on choosing the system best
suited to your particular investment applications, including infor-
mation on hardware, software, peripherals, and a list of required
and recommended components. The programs and principles
discussed —primarily in terms of the stock market— transfer
easily to other dynamic markets and portfolios, such as commo-
;lily futures and options. bonds. and treasury bills. #5203,
11.95

How to Cope With Computers (Logsdon) An enter-
taining yet informative discussion of the impact of computers on
our daily lives and the future of our society. Includes a brief his-
tory of the computer. explanations of hardware and software,
and an introduction to programming in BASIC. Provides an
overview of computer career opportunities. #5193, $7.95

= -

1 i * Dept. *IPC 53 *» Hayden Book Company, Inc.
Mall to * 50 Essex Street * Rochelle Park, NJ 07662

l Please send me the book(s) indicated below by code number. If | am
= not completely satisfied | may return the book (s) undamaged within 10 days for

a complete refund

- Enclosed is my check or money order
Please bill my Visa MasterCard  Expires

Address —

City s State ____Zip

: Name I

Visa/MasterCard # _

Signature

ez |

' We pay postage and handling. Residents of NJ and CA must add sales lax.l
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MADE SIMPLE.

Now you can save time, aggravation, adhesive
tape, and Gorgonzola cheese by following one
simple direction—Sideways. It 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 you're 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 youve 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.
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This One Decision
Saved our Business and Grossed

over 31,000,000.in Sales

In 1979, our recreational manufacturing business was booming.
And we had developed a new product that looked like a real
winner. The new product was extremely important, in that it
appeared to be the answer to a seasonality problem associated
with our other product lines.

By early summer, our order book was bulging. It really looked as
if our off-season sales and production problems were over. Then
just as quickly the roof fell in. Gas shortages devastated the
recreational vehicle market overnight. And our order book for
over two million dollars worth of the new product disintegrated.

Faced with a fall and winter of virtually no sales, many thousands
of dollars of unneeded parts and excess production staff, | had no
choice but to shut down the production lines. And if a solution to
our problem could not be found, the business itself was in
jeopardy. .

A life saving decision

I spent many sleepless nights =
trying to come up with a solution to =
this nightmarish situation. Then [
remembered a course | had taken

in decision analysis. | spent the rest

of that night reviewing course

material and other books I had

bought on the subject. The next :
day,l called an emergency meeting. ||

Using the decision making
techniques | had learned, we spent
the rest of the week searching for
and analysing potential solutions.
The net result was that not only was
the company pulled back from the brink of destruction, but we.
added over $1,000,000.00 in gross sales during that off-season.

ey O
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A way of life

From that point on, almost every critical decision (and there were
many) regarding new products, marketing channels, pricing,
advertising, production equipment, engineering projects, received
this same type of analysis.

Although the process was very time consuming and clumsy,
because it had to be done by hand, our decisions were much
improved. And there were some real benefits that we had not
anticipated.

1. Qur understanding of each problem was greatly increased.

2. We uncovered opportunities that we would not have thought
of in any other way.

3. Our decisions were documented, preventing us from slipping
off the selected path or ‘rehashing’ the same things over and over.

4. Consensus became easier because we were forced to focus
and resolve each part of the problem, one piece at a time.

The birth of Decision—~Analyst™

Decision~Analyst was created because the process of evaluating
complex decisions with multiple alternatives and many criteria is
very tedious and time-consuming if you do it on paper. And doing
it in your head is virtually impossible.

Any complex decision usually requires multiple revisions to
criteria, alternatives, weights and values assigned to them. If done
manually, the ordeal of rewriting, recalculating and redocument-
ing tends to discourage revisions, thus producing poor results.

Decision~Analyst overcomes these problems by asking for the
minimum input possible from you, in the correct sequence. It
leads you step by step through the decision making process, then
does all the necessary calculations and produces polished reports
without any further effort. And all of your input is stored on your
disk so that revisions and updates can be made easily at any
time.

Comprehensive but easy to use

Decision~Analyst is probably the easiest program you'll ever use.
You can literally learn to operate the program using only the ‘help’
screens. But it comes with a thoroughly indexed manual which
includes many pages of examples plus a step by step guide to the
decision making process.

3 And Decision~Analyst is no fly-
weight. It uses over 100,000 bytes
of fast compiled code and a 40,000
character help file. The program is
extremely ‘bullet proof and does
all the work . . . you do the thinking.
And there is no danger of missing a
critical step because your analysis
is guided through each of the eight
. menu-driven sections.

Endless opportunity
. for use

If you're saying to yourself that you
' really don't have any earth
shattering applications for Decision
~Analyst . . . then consider this.

If you're in business, chances are that the most important thing
you do is make decisions.

Decision~Analyst can help you select key personnel, decide on
new machinery or equipment, prioritize major projects and
allocate resources, choose a new product or a better price
strategy, select new offices or plant locations, select the most
profitable marketing channel or the best piece of computer
hardware or software. Use it to analyse any decision which has
more than one viable alternative.

In your personal life, it can help you choose the best job, select
the right business, career or franchise, determine the best field of
investment or even the right home, boat or car. In fact, improving
your decisions is probably the most rewarding thing you can do.

Let us help you make a $139°° decision

If there's a chance that Decision~Analyst could help you improve
even one decision, would it pay for itself? Chances are it would. In
fact, it's likely that it could save you the price many times over!

So why not take advantage of this special $139.00 introductory
price (plus $5.00 shipping) by calling us today? We'll even refund
your money, within 30 days, if you're not completely satisfied.

Decision~Analyst requires a CP/M or MS-DOS operating system,
52K of RAM, a 24 x 80 column screen and an 80 column printer
for your reports. Order by calling collect to . ..

Executive Software Inc.

705-722-3373
Two North State Street, Dover, Delaware 19901
ad# 1021 DAS

# CP/M 1s a registered trademark of Digital Research Inc - # MS-DOS 1s a registered trademark of Microsoft Corp ™ Decision~Analyst is a trademark of Executive Software nc Copynighted 1983 by Executive Software Inc
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If you think $1495 for a 10 Mbyte high

quality

hard disk is a good deal,

then wait until your computer dealer tells
you about our $695 25 Mbyte tape back-up.

The Pegasus 10 comes 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 Mbyte hard disk systems, you're in
for a surprise.

The price on a complete 10 Mbyte system featuring the
latest Shugart components just reached an all time low!

For the first time, just $1495 gets you everything you
need to start working on your hard disk system:

B Top quality SA612 10 Mbyte (formatted) fixed hard disk
(STS06 compatible)

B SASI controller card

B Software that runs on DOS 1.1 and 2.0, CP/M 86

B Host adapter

B Integral power supply

B Cables

B External custom chassis with additional space for
either our tape backup, another hard disk, or floppy
disk drive.

B One year 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
expansion slots, a communications card, three little ini-
tials, and an extra $2,000 out of your pocket.

What about support?

Pegasus and your dealer stand behind every Pegasus
10. If your unit requires maintenance anytime during the
one year warranty, simply return it to your dealer for
repair at no charge for parts or service.

But don't I need a tape backup ?

We recommend it! That's why we're offering you the

same great deal on a ¥4" cartridge tape backup. We've
watched other companies offer 10 Mbytes of storage and
forget about the backup altogether. Our tape backup.
which carries a 90 day warranty, retails for just $635 — a
small price for over 25 Mbytes of formatted storage and
lots of peace of mind.

Where can I buy a Pegasus 10 Mbyte
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 10 immediately.

Does Pegasus have larger storage
systems?

Absolutely. 27, 65, and 140 Mbyte systems are soon
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 Mbytes of storage, ask about the
larger capacity units. All with the same top quality
hardware and software and full one year warranty.

Shugart SA612 Hard Disk Cipher 525-CT Tape Drive
Specifications Specifications

12.95 Mbytes unformatted 32 Mbytes unformatted
10.416 Mbytes formatted 28 Mbytes, 1024 byte sectors

5.0 Mbits/set transferrable 6 recording tracks

16.2 msec access time track to track Transfer rate (read/write) 500 Kbits/
92 msec access time average sec

345 tracks/inch 78 ips streaming

Mean Time Between Failure: 11,500 Y inch tape cartridge (3M DC 60A)
power on hours Standard floppy disk interface (SA450

or SA 850)

i
PEGASUS

2200 West Higgins Road * Suite 245
Hoffman Estates, IL 60195 - (312) 843-1090
Dealer inquiries invited.
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S Hands On: Programming

We Interrupt This

Program

Stuart Greenberg

If your application demands speed but you're not ready
to code a full program in assembly language, merging as-
sembly language routines into BASIC programs may be
the answer. You can use the subroutines in this article
with your BASIC programs to move blocks of data
quickly and to create and store screens.

It was not so long ago that microcomputers were
built from kits rather than bought as prepackaged sys-
tems. You had to be willing to get a little closer to the
machine in those days. Today many people who use per-
sonal computers don’t have that sort of intimate under-
standing of their machines. Perhaps you can imagine a
little man inside the machine carrying a bucket of bits
and waving a bit-bat to move data around with speed
and precision. By listening closely you might also hear
him say, “We interrupt this program for an important
subroutine.” You’d have to listen very fast, of course,

If the direction chosen is forward,
the addresses are incremented by
one each time a byte is moved.

since subroutines are invoked and exited many times in a
fraction of a second. Even when your machine is seem-
ingly dormant but awaiting input, an array of sub-
routines is being executed just to let the operating system
know that there is nothing to do.

Now that you have an idea of the frequency with
which subroutines occur in systems software, consider
the important part that subroutines play in your own
programs. In a well-structured program, subroutines
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create the foundation upon which the main processing
part of the program stands. If these subroutines are writ-
ten to be sufficiently general, they can be used for many
purposes by different programs. This technique can save
a substantial amount of time, since you are documenting
a general subroutine once instead of writing and main-
taining documentation for several specific routines.

In my day-to-day programming [ draw from a li-
brary of several general subroutines when I “build” a
program. Most are in BASIC, but some are in assembly
language. I add a routine to this library whenever [ feel
that it would be of general use. One of these subroutines
is written in assembly language and is called BMOVE.

Moving Blocks
BMOVE is short for block move and, as the name sug-
gests, it will move a block of data from one location in
memory to another. The block move instruction was in-
troduced to the microcomputer world by the Z-80 mi-
croprocessor chip. This chip included two instructions,
LDIR and LDDR, that would move data from an area
pointed to by one register to an area pointed to by an-
other register and automatically loop until a third regis-
ter counted down to zero. The increase in speed achieved
by using these instructions was dramatic, and it was im-
mediately exploited. For example, many TRS-80 games
and other programs use block move routines to move
data quickly from memory to screen and vice versa.
Naturally, when 16-bit microprocessors were de-
signed, the block move command was designed into
them. Pointers to the source and destination areas and a
count of bytes are simply loaded into registers (storage
locations in the 8088), and the block move instruction
(REP MOVSB) takes care of the rest. This coding was
designed to be easy to implement, but the subroutine
presented here is complicated slightly by passing vari-
ables from BASIC.
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X NAME BMOVE

2 PAGE 60,132

3 TITLE . BMOVE - BASIC BLOCK MOVE ROUTINE

4

5 ; BMOVE - Basic Block Move Routine

6 i Written by Stuart Greenberg

7 : Copyright May, 1983

8 s May not be copied for commercial use!

9

10 ; Called by Basic Program As Follows:

11

12 ; CALL BMOVES% (FROMSEG$%, FROMOFF%, TOSEGS, TOOFF%, COUNT%, DIRECTIONS)

13

14 ; Where:

1.5

16 ; FROMSEG%=source segment

17 ; FROMOFF%=source offset

18 ; TOSEG%=destination segment

19 ; TOOFF%=destination offset

20 ; COUNT%=number of bytes to move

21 ; DIRECTION%=direction of move (O=forward, all others=backward)

22

23 0000 STACK_AREA SEGMENT STACK

24 0000 STACK_AREA ENDS

25

26 0000 CODE_AREA SEGMENT

27

28 ASSUME CS:CODE_AREA, S5S:S5TACK_AREA

29 0000 BMOVE PROC FAR

30

31 = 0006 NUM_ARG EQU 6

32 H Offset of Pointer to:

33 = 0010 FROM_SEG EQU (NUM_ARG-1)*2+6 ; FROMSEG$

34 = 000C FROM_OFFSET EQU (NUM_ARG—2)*2+6 7 FROMOFF$

35 = 000C TO_SEG EQU (NUM_ARG-3)*2+6 ¥ TOSEG%

36 = 000A TO_OFFSET  EQU (NUM_ARG-4)*2+6 ; TOOFF %

37 = OOQB COUNT EQU (NUM_ARG—S)*2+6 H COUNT$%

38 = 0006 DIRECTION EQU (NUM_ARG-6)*2+6 3 DIRECTIONS

39

40 0000 55 PUSH BP ; Save BP
Listing 1

The sample programs presented later in the article
show you how to use the BMOVE subroutine to fill an
integer array with a value, move part of an integer array
up or down, save screen images in memory, and flash
stored screen images back to the screen. The application
section of the article describes how the subroutine might

be used.

How It’s Done

Don’t let the fact that BMOVE is in assembly language
bother you. Knowledge of assembly language is not re-
quired for use of BMOVE, but even novices should try
to follow the detailed explanation that follows.
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BMOVE (see Listing 1) was written using a frame-
work common to all of my assembly language sub-
routines. This framework is based on one that appeared
in issue 1.7 of Revolution, the newsletter of the Autumn
Revolution Users’ Group, and it produces very clear and
well-formatted code. Consider the framework line by
line as you examine the actual details of the code.

Lines 1 through 3 specify the name of the routine
and printing options to the assembler. Unfortunately,
space will not permit a thorough tutorial on assembly
language. NAME, PAGE, TITLE, and other specific
items not described in detail here are described in the
IBM Macro Assembler manual.
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41 0001 8B EC MOV BP,SP ; Put SP in BP

42

43 0003 FC CLD ; Set—-up for Forward Direction
44 0004 8B 5E 06 MOV BX,[BPJ+DIRECTION ; Get Pointer to DIRECTION$S

45 0007 83 3F 00 CMP WORD PTR [BX],0 ; Is Direction Forward?

46 000A 74 01 JE SET_REGS ; YES-Don't Change Direction Flag
47 000C FD STD ; NO - Set-up for Backward

48 ; Direction

49 000D SET_REGS :

50 000D 8B 5E OE MOV BX,[BP]+FROM_QFFSET ; Get Pointer to FROMOFF$%
51 0010 8B 37 MOV SI,[Bx] ; Store Value in SI

52 0012 8B 5E OC MOV BX,[BP]+TO_§EG ; Get Pointer to TOSEG%
53 0015 06 PUSH ES ; Preserve ES Register

54 0016 8E 07 MOV ES, [BX] ; Store Value in ES

55 0018 8B 5E OA MOV BX,[BP]+TO_QFFSET ; Get Pointer to TOOFF$%
56 O001B 8B 3F MOV DI, [BX] ; Store Value in DI

57 001D 8B 5E 08 MOV BX, [BP J+COUNT ; Get Pointer to COUNTS%
58 0020 8B OF MOV CcX, [BX] ; Store Value in CX

59 0022 8B 5E 10 MOV BX,[BP]+FROM_SEG ; Get Pointer to FROMSEGS%
60 0025 1E PUSH DS ; Preserve DS Register

61 0026 8E 1F MOV DS, [BX] ; Store Value in DS

62

63 0028 F3/ A4 REP MOVSB ;Do Move: [DS:SI] -> [ES:DI]
64 1 CX <= CcX - 1

65 ; DS:SI <- DS:SI +/- 1

66 ; ES:DI <- ES:DI +/- 1

67 ; Repeat Until CX = 0

68

69 002A 1F POP DS ; Restore Segment

70 002B 07 POP ES ; Registers

71 002C 5D POP BP ; Restore BP

72

73 002D CA 000C RET 2*NUM_ARG ; Return

74

75 0030 BMOVE ENDP

76

77 0030 CODE AREA ENDS

78 -

79 END BMOVE

The comments on lines 10 through 21 list the BASIC
variables and show the call statement necessary to in-
voke BMOVE from a BASIC program. Notice that the
type of BASIC variable is shown by suffixing the variable
name with the appropriate character; in this case a per-
cent sign indicates an integer variable. Different types of
BASIC variables require different amounts of storage
space. The suffix is a reminder to use the proper assem-
bly language instructions when you are accessing each
variable, and it also helps you avoid using the wrong
variable type in a BASIC program that calls the routine.
[t may not seem important when you first code the rou-
tine, but this documentation proves very handy when
you need to write a program to call the routine a month
or a year later.

PC World

The Macro Assembler allows programs to be di-
vided into manageable parts, called segments. Each seg-
ment can be up to 64K in length and is pointed to by
each of four segment registers. One such segment that
BMOVE must define is an area in memory for temporary
storage, called the stack segment. Pointers to the BASIC
variables and a return vector to BASIC are in known lo-
cations (offsets) in the stack segment when BMOVE gets
control. BMOVE can also use the PUSH and POP com-
mands (described later) to save and restore the contents
of the 8088’s registers via the stack.

Since BASIC defines and maintains a stack of suffi-
cient size, all BMOVE has to do is name an area and tell
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the assembler that the Stack Segment (SS) register already
points to it. The statements in lines 23 and 24 of Listing
I take care of the former, and the SS:STACK_AREA
specification in the ASSUME statement (line 28) accom-
plishes the latter. The ASSUME statement also tells the
assembler that the Code Segment (CS) register will be
pointing to the BMOVE code segment, which begins at
line 26, when the subroutine is invoked from BASIC. The
other two segments, data and extra, do not need to be
defined since BMOVE will not access them directly. The
Data Segment (DS) and Extra Segment (ES) registers will
be pointing to BASIC's data segment when BMOVE is
invoked from BASIC. BMOVE will find the passed vari-
able values via the DS register and will alter the DS and
ES registers later on to point to the source and destina-
tion memory blocks.

The PROC statement (line 29) indicates the begin-
ning of a block of related code called a procedure (PROC
for short). The FAR operand of the PROC statement is
required for procedures called from BASIC programs. It
tells the assembler that both the segment and offset ad-
dresses were used to invoke BMOVE. BASIC uses the

The order of the POP instructions
is opposite that of the PUSH
Instructions.

DEF SEG = and CALL statements, respectively, to define
these values. The Return (RET) statement in line 73 uses
this information to generate the code needed to return to
BASIC. A version of CALL and RET uses only the offset
address (NEAR), but BASIC is not able to use that type
of addressing for calling subroutines.

Lines 31 through 38 assign values to variable names
that will be used within the code that follows that sec-
tion. There are several reasons for doing this. It a value is
used in many places throughout the code but may be
changed in the future, assigning it a name enables you to
change only the line defining the name and have the as-
sembler automarically assign the new value wherever the
name is used. A name might also be assigned if repeat-
edly using an expression to represent a value would re-
quire an excessive amount of typing or if the name
would be easier to understand than the expression would
be when you are reading the code. The result of each ex-
pression in lines 33 through 38 is the offset from a
known location in the stack segment, stored in the Stack
Pointer (SP) register, where a pointer to the actual passed
data is stored. The derivation of this expression is de-
scribed in Appendix C of the BASIC manual.
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At last we come to some executable code! In lines
40 and 41 the original value of the Base Pointer (BP) reg-
ister is saved on the stack (PUSHed) and given the value
of the SP register. The SP register points to the position
in the stack where our variable pointers were stored by
BASIC; now BP points there too.

BMOVE can move a block of data either forward or
backward through memory. The application section of
this article discusses the importance of the direction of a
block move. Lines 43 through 47 in Listing 1 set or reset
an indicator in the 8088 called the direction flag. If the
value for the BASIC variable DIRECTIONY% were zero,
the direction flag would be cleared (indicating forward
movement); otherwise it is set (indicating backward
movement). The program first assumes a forward direc-
tion with the Clear Direction Flag (CLD) instruction in
line 43. Line 44 loads the pointer to DIRECTION% into
the BX register. The sample program uses the BX register
for intermediate storage, but any unused register would
have done just as well. Line 45 refers to the actual value
of DIRECTION% as the two bytes (WORD) pointed to
(PTR) by the Base register (BX). If DIRECTION% is
equal to zero, the Jump If Equal (JE) instruction in line
46 will bypass the Set Direction Flag (STD) instruction
in line 47; otherwise the STD instruction will be ex-
ecuted and a backward move will be indicated to the
8088.

The BASIC variables are loaded into the proper
8088 registers in lines 50 through 61. Line 50 loads the
pointer to FROMOFF% into the BX register, as was
done for DIRECTION% <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>